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Foreword
The Third International Consultation on Sexual Medicine (ICSM), which took place on July 10 to July 13, 2009 at the
Palais de Congres in Paris, France was organized under the auspices of the International Consultation on Urological
Diseases and the International Society for Sexual Medicine (ISSM). This year’s ICSM was a truly memorable scientific
event full of impressive discoveries, never before seen studies backed by robust data and an overwhelming interest
from the audience. After having watched and listened to each and every one of the presentations given during the four
day meeting, we are pleased to affirm that the field of Sexual Medicine for both Men and Women is making enormous
progress. This well deserved success is due to the dedication, perseverance and hard work done by the renowned
experts in the field who selflessly devote their time, intellect and energy to promoting the results and findings obtained
by their studies.
To successfully carry out a meeting and publication as important as this, careful preparation was necessary. In early
2008, Chairman Francesco Montorsi, Secretary Saad Khoury, Honorary President Tom Lue and Vice Chairs; Ganesan
Adaikan, Rosemary Basson, Edgardo Becher, Anita Clayton, François Giuliano, Ira Sharlip all met together in person or
by phone conference in Paris with the ISSM office representatives to brainstorm on how a reference such as the Recommmendations for Sexual Medicine should be developed. Much thought and consideration went into deciding what topics
should be considered as chapters and how the meeting and eventual publication would be organized.
Choosing the Chairpersons, Members and Consultants was not an easy task as the experts in these fields are many
and each very distinguished. The identification of the members of all the committees started from a very rigorous asssessment of the chairpersons and members of the 2003 Consultation as we clearly wanted to have on board again all
those who had given a substantial contribution to that meeting and were still available to actively participate this further
endeavour.
In addition, a very extensive PubMed search and a thorough evaluation of the scientific programmes of the most importtant international scientific meetings devoted to sexual medicine served to identify the names of the top experts from
the five continents.
The topics that were discussed in the 2003 Consultation served as the basis to build the programme of the 2009
meeting. We considered the advances done in the field during the last six years and we identified all the areas which
deserved to be specifically investigated by the experts of the new Consultation. In the end, we were able to produce a
table of contents composed of 25 Chapters covering a vast spectrum of the critical topics concerning aspects of sexual
medicine for both men and women.
The lists of topics and experts were then matched and the committees were formed. Although a few of those on each
of our “wish lists” could not be included due to economic restraints, we were able to guarantee the participation of 186
experts to the final program.
The preparatory meetings held at the various major national meetings, the ISSM in Brussels and the American Urologiccal Association 2009 annual meeting in Chicago, were essential to understand how each chapter was progressing and
what the next steps should be. These meetings allowed everyone to finally meet face-to-face under the same roof to
streamline ideas and final recommendations of their respective chapters. We were impressed to see the close collaborration the committees had with one another to make sure that ideas were shared without overlap.
The work of the various committees was indeed very hard and was witnessed by the exchange of a huge number of
emails aimed at discussing the contents of the various chapters. We are very pleased to inform you that we were always
able to touch with our hands the enthusiasm and passion for science shown by the chairs and members of the commmittees. Sometimes there were strong views which would be contrasting but at the end it was always possible to find a
general consensus and the final editing of the chapters text was overall very smooth.
In Paris, the presentations of the committees were really top quality and it was clear to the audience that a huge amount
of work was behind the slides that were shown. The discussion sessions were always very lively and many ideas that
came out of these were used to improve the final text of the chapters.
In the end, we believe that our objective to create and update a set of standards from evidence based studies and years
of research has been reached. This gratifying accomplishment could not have been made without the support from the
previously mentioned organizations, the various sponsors and the ambitious staff of the Consultation.
We are grateful to everyone involved and especially to Ira Sharlip who was instrumental in maintaining the necessary
geographical balance when identifying the top experts and also in obtaining funding for the meeting; to Tom Lue and all
the Vice Chairs who were extremely active during all the preparatory phases and to David Casalod and his team who
were the responsible persons for the very efficient logistics.
We are convinced that these contributions will be key in advancing our knowledge in the field of sexual medicine and
ultimately in improving the care of our patients.

Francesco Montorsi

     Chairman, ICSM

   Catherine J. Pierce

Assistant to the Chairman, ICSM

Saad Khoury
Secretary, ICSM
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EVIDENCE – BASED MEDICINE OVERVIEW OF THE MAIN STEPS FOR
DEVELOPING AND GRADING GUIDELINE RECOMMENDATIONS.
INTRODUCTION

2.2 How papers are analysed?

The International Consultation on Urological Diseases (ICUD)
is a non-governmental organization registered with the World
Health Organisation (WHO). In the last ten years Consultations
have been organised on BPH, Prostate Cancer, Urinary Stone
Disease, Nosocomial Infections, Erectile Dysfunction and
Urinary Incontinence. These consultations have looked at
published evidence and produced recommendations at four
levels; highly recommended, recommended, optional and not
recommended. This method has been useful but the ICUD
believes that there should be more explicit statements of the
levels of evidence that generate the subsequent grades of
recommendations.

Papers published in peer reviewed journals have differing
quality and level of evidence.

The Agency for Health Care Policy and Research
(AHCPR) have used specified evidence levels to justify
recommendations for the investigation and treatment of a
variety of conditions. The Oxford Centre for Evidence Based
Medicine have produced a widely accepted adaptation of the
work of AHCPR. (June 5th 2001 http://minerva.minervation.
com/cebm/docs/levels.html). The ICUD has examined the
Oxford guidelines and discussed with the Oxford group
their applicability to the Consultations organised by ICUD. It
is highly desirable that the recommendations made by the
Consultations follow an accepted grading system supported
by explicit levels of evidence.

- S
 ystematic reviews and meta-analysis of randomised
controlled trials

Each committee will rate the included papers according to
levels of evidence (see below).
The level (strength) of evidence provided by an individual
study depends on the ability of the study design to minimise
the possibility of bias and to maximise attribution.
is influenced by:
• the type of study
The hierarchy of study types are:

- Randomised controlled trials
- Non-randomised cohort studies
- Case control studies
- Case series
- Expert opinion
• how well the study was designed and carried out
Failure to give due attention to key aspects of study
methodology increase the risk of bias or confounding factors,
and thus reduces the study’s reliability.

The ICUD proposes that future consultations should use a
modified version of the Oxford system which can be directly
‘mapped’ onto the Oxford system.

The use of standard check lists is recommended to insure
that all relevant aspects are considered and that a consistent
approach is used in the methodological assessment of the
evidence.

1. 1
 st Step: Define the specific questions or statements
that the recommendations are supposed to address.

2. 2
 nd Step: Analyse and rate (level of evidence) the
relevant papers published in the literature.

The objective of the check list is to give a quality rating for
individual studies.

T
 he analysis of the literature is an important step in preparing
recommendations and their guarantee of quality.

• how well the study was reported
The ICUD has adopted the CONSORT statement and its
widely accepted check list. The CONSORT statement and
the checklist are available at

2.1 What papers should be included in the analysis?
• P
 apers published, or accepted for publication in the peer
reviewed issues of journals.

http: //www.consort-statement.org

• The

committee should do its best to search for papers
accepted for publication by the peer reviewed journals in
the relevant field but not yet published.

2.3 How papers are rated?
Papers are rated following a «Level of Evidence scale».

• A
 bstracts published in peer review journals should be
identified. If of sufficient interest the author(s) should
be asked for full details of methodology and results. The
relevant committee members can then ‘peer review’ the
data, and if the data confirms the details in the abstract,
then that abstract may be included, with an explanatory
footnote. This is a complex issue – it may actually increase
publication bias as “uninteresting” abstracts commonly do
not progress to full publication.

ICUD has modified the Oxford Center for Evidence-Based
Medicine levels of evidence.

• P
 apers published in non peer reviewed supplements will
not be included.

After the selection of the papers and the rating of the level
of evidence of each study, the next step is to compile a
summary of the individual studies and the overall direction of
the evidence in an Evidence Table.

The levels of evidence scales vary between types of studies
(ie therapy, diagnosis, differential diagnosis/symptom
prevalence study).
the Oxford Center for Evidence-Based Medicine Website:
http://minerva.minervation.com/cebm/docs/ levels.html
3. 3rd Step: Synthesis of the evidence

An exhaustive list should be obtained through:
I.the major databases covering the last ten years (e.g.
Medline, Embase, Cochrane Library, Biosis, Science
Citation Index)

4. 4
 th Step: Considered judgment (integration of
individual clinical expertise)

II. the table of contents of the major journals of urology and
other relevant journals, for the last three months, to take
into account the possible delay in the indexation of the
published papers in the databases.

Having completed a rigorous and objective synthesis of the
evidence base, the committee must then make a judgement
as to the grade of the recommendation on the basis of this
evidence. This requires the exercise of judgement based on
clinical experience as well as knowledge of the evidence and
the methods used to generate it. Evidence based medicine
requires the integration

It is expected that the highly experienced and expert
committee members provide additional assurance that no
important study would be missed using this review process.

10
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of individual clinical expertise with best available external
clinical evidence from systematic research. Without the
former, practice quickly becomes tyrannised by evidence, for
even excellent external evidence may be inapplicable to, or
inappropriate for, an individual patient: without current best
evidence, practice quickly becomes out of date. Although it
is not practical to lay our “rules” for exercising judgement,
guideline development groups are asked to consider the
evidence in terms of quantity, quality, and consistency;
applicability; generalisability; and clinical impact.

6.2 Grades of Recommendation

5. 5th Step: Final Grading

• G
 rade A recommendation usually depends on consistent
level 1 evidence and often means that the recommendattion is effectively mandatory and placed within a clinical care
pathway. However, there will be occasions where excellent
evidence (level 1) does not lead to a Grade A recommendattion, for example, if the therapy is prohibitively expensive,
dangerous or unethical. Grade A recommendation can
follow from Level 2 evidence. However, a Grade A recommmendation needs a greater body of evidence if based on
anything except Level 1 evidence

The ICUD will use the four grades from the Oxford system.
As with levels of evidence the grades of evidence may apply
either positively (do the procedure) or negatively (don’t do the
procedure). Where there is disparity of evidence, for example
if there were three well conducted RCT’s indicating that Drug
A was superior to placebo, but one RCT whose results show
no difference, then there has to be an individual judgement
as to the grade of recommendation given and the rationale
explained.

The grading of the recommendation is intended to strike an
appropriate balance between incorporating the complexity of
type and quality of the evidence and maintaining clarity for
guideline users.
The recommendations for grading follow the Oxford Centre
for Evidence-Based Medicine.
The levels of evidence shown below have again been
modified in the light of previous consultations. There are now
4 levels of evidence instead of 5.

• G
 rade B recommendation usually depends on consistent
level 2 and or 3 studies, or ‘majority evidence’ from RCT’s.

The grades of recommendation have not been reduced and a
“no recommendation possible” grade has been added.

• G
 rade C recommendation usually depends on level 4
studies or ‘majority evidence’ from level 2/3 studies or Dephi
processed expert opinion.

6. L
 evels of Evidence and Grades of Recommendation
Therapeutic Interventions

• G
 rade D “No recommendation possible” would be used
where the evidence is inadequate or conflicting and when
expert opinion is delivered without a formal analytical
process, such as by Dephi.

All interventions should be judged by the body of evidence
for their efficacy, tolerability, safety, clinical effectiveness and
cost effectiveness. It is accepted that at present little data
exists on cost effectiveness for most interventions.

7. L
 evels of Evidence and Grades of Recommendation
for Methods of Assessment and Investigation

6.1 Levels of Evidence
Firstly, it should be stated that any level of evidence may be
positive (the therapy works) or negative (the therapy doesn’t
work). A level of evidence is given to each individual study.

From initial discussions with the Oxford group it is clear that
application of levels of evidence/grades of recommendation
for diagnostic techniques is much more complex than for
interventions.

• L
 evel 1 evidence (incorporates Oxford 1a, 1b) usually
involves meta-anaylsis of trials (RCTs) or a good quality
randomised controlled trial, or ‘all or none’ studies in which
no treatment is not an option, for example in vesicovaginal
fistula.

The ICUD recommend, that, as a minimum, any test
should be subjected to three questions:
1. d
 oes the test have good technical performance, for
example, do three aliquots of the same urine sample give
the same result when subjected to ‘stix’ testing?

• L
 evel 2 evidence (incorporates Oxford 2a, 2b and 2c)
includes “low” quality RCT (e.g. < 80% follow up) or
metaanalysis (with homogeneity) of good quality prospective
‘cohort studies’. These may include a single group when
individuals who develop the condition are compared with
others from within the original cohort group. There can be
parallel cohorts, where those with the condition in the first
group are compared with those in the second group.

2. D
 oes the test have good diagnostic performance, ideally
against a “gold standard” measure?
3. D
 oes the test have good therapeutic performance, that is,
does the use of the test alter clinical management, does
the use of the test improve outcome?
For the third component (therapeutic performance) the same
approach can be used as for section 6.

• Level 3 evidence (incorporates Oxford 3a, 3b and 4)
includes:

8. L
 evels of Evidence and Grades of Recommendation
for Basic Science and Epidemiology Studies

good quality retrospective ‘case-control studies’ where
a group of patients who have a condition are matched
appropriately (e.g. for age, sex etc) with control individuals
who do not have the condition.

The proposed ICUD system does not easily fit into these
areas of science. Further research needs to be carried out,
in order to develop explicit levels of evidence that can lead
to recommendations as to the soundness of data in these
important aspects of medicine.

good quality ‘case series’ where a complete group of patients
all, with the same condition/disease/therapeutic intervention,
are described, without a comparison control group.

CONCLUSION
The ICUD believes that its consultations should follow
the ICUD system of levels of evidence and grades of
recommendation, where possible. This system can be
mapped to the Oxford system.

• Level 4 evidence (incorporates Oxford 4) includes expert
opinion were the pinion is based not on evidence but on
‘first principles’ (e.g. physiological or anatomical) or bench
research. The Delphi process can be used to give ‘expert
opinion’ greater authority. In the Delphi process a series of
questions are posed to a panel; the answers are collected
into a series of ‘options’; the options are serially ranked;
if a 75% agreement is reached then a Delphi consensus
statement can be made.

There are aspects to the ICUD system that require further
research and development, particularly diagnostic
performance and cost effectiveness, and also factors
such as patient preference.
P. Abrams, S Khoury, A. Grant 19/1/04
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History
of Sexual Medicine

Dirk Schultheiss, Sidney Glina

of botanics and was first adopted in the title of a
German monography by August Henschel “Von
der Sexualität der Pflanzen (On the sexuality of
plants)” in 1820 [1]. After its transfer to human
sexuality the term was primarily reserved for the
aspect of reproduction and not for sexual desire
and emotionality. Even Paolo Mantegazza was still
talking of love (amore) when he was referring to the
sexual relation of two individuals. He never used the
terms sexual or sexuality. However this changed in
the late 19th century and culminated in the 2nd half
of the 20th century by even reducing the term to the
abridged version sex.

I. Introduction
Today we have a clear concept of sexual medicine
and how to define this medical discipline. But
historically the unification of sexuality and medicine
was not a given condition. Medicine was mainly
focused on human reproduction and how to prevent
and treat sexually transmitted diseases (STD).
Hardly any other aspect would have met the interest
of medical doctors for centuries. Perhaps the first true
medicalization of sexuality, i.e. the fusion of medicine
and sexuality, was the dreadful anti-masturbation
campaign led by doctors, beginning with Tissot,
since the middle of the 18th century. Therefore, we
have chosen this period as the starting point for this
article and only included the respective development
before that time in some aspects.

Sexology (“Sexualwissenschaft”): According
to Sigusch [1] the term sexology appeared first in
a book entitled “Sexology as the philosophy of life:
implying social organization and government” written
by Elizabeth Osgood Goodrich Willard and published
in Chicago, Illinois, in 1867. It is a parafeministic
monography with religious fundamentalistic tendency
reflecting the human female and male interaction.
In a lecture on “The woman´s question” from 1885
and published in 1888 the English mathematician,
statistician and eugenicist Karl Pearson asked for a
“real science of sexualogy”.

We would like to point out that his article can only
highlight developments and milestones of sexual
medicine and is not intended to be encyclopaedic.
The historical primary literature has not been refereenced extensively, but the reader is referred to sellected secondary literature sources that will provide
detailed information on each respective topic. Moreoover, the focus is on the medical perspective rather
than on the interdisciplinary aspect that defines the
discipline of sexology.

In the German literature the equivalent term
Sexualwissenschaft was popularized by the
dermatologist Iwan Bloch from Berlin in his famous
book “Das Sexualleben unserer Zeit (The sexual
life in our time)” officially published in 1907, but
actually already on the market in fall 1906 [2]. A
clear definition of the interdisciplinary approach
of sexology is stated in this work. However,
Sigmund Freud had used the same term earlier
in 1898 in an essay dealing with the importance
of sexual events for the development of neurosis,
but without earning the same or even any public
recognition. So did the writer Karl Vanselow in 1904

II. Terminology
Sexuality: Before the 18th century only the adjective
sexual (Latin: sexualis) was used in the sense of
“belonging to the sex or gender”. To our knowledge
the noun sexuality appeared after 1800 in the field
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and the sexologist Magnus Hirschfeld in 1906 [1].
“Sexualwissenschaft” was initially translated literally
as “Sexual Science” but was rapidly transformed
more adequately in “Sexology”. The subsequent
development of sexology after 1907 and reference
of later authors to the text of Bloch underline the
importance of his book. Another founding milestone
not only in terms of terminology is the journal
“Zeitschrift für Sexualwissenschaft (Journal for
Sexual Science)” founded in January 1908. Neither
the introducing article “Über Sexualwissenschaft
(On Sexual Science)” written by the journal´s editor
Magnus Hirschfeld [3], nor another contribution
in the journal´s first issue “Bemerkungen zur
Nomenklatur der Sexualwissenschaft (Remarks on
the Nomenclature of Sexual Science)” mentioned
the term sexual medicine [4].

Spiritual and Physical Advice to those who have
already injured themselves by this abominable
practice.” that experienced several re-editions and
translations and resulted in a first public awareness
for a new medical entity, i.e. masturbation which also
included involuntary seminal loss often referred to
as spermatorrhoea. This publication was indeed the
beginning of an anti-masturbation campaign that
lasted until the mid- 20th Century. It was not only a
socio-cultural and religious issue but increasingly
gained interest of medical doctors.
In 1758 the Swiss physician Simon Auguste Davvid Tissot (1728-1797) published a book entitled
“L’Onanisme, Dissertation sur les Maladies produiites par la Masturbation” (“Onanism, Treatise on the
Diseases produced by Masturbation”) (Fig. 1).

Sexual
Medicine:
However,
the
above
mentioned first issue of the journal “Zeitschrift für
Sexualwissenschaft” does contain an article entitled
“Forensische Sexualmedizin (Forensic Sexual
Medicine)” written by the lawyer Joh. Werthauer from
Berlin [5]. The article is only reviewing legal cases
that include some kind of sexual act or misconduct.
Therefore, the modern definition of sexual medicine
is in no way indicated in this publication. Although
aspects of sexuality in medicine were addressed by
many physicians and sexologists in the following
decades the term sexual medicine was not
established before the 1970´s. It is quite difficult to
identify the exact time or even person who deserves
the credit for introducing the term in its modern
definition. One interesting question in this context
might be the shift from the understanding of “Clinical
Sexology” towards “Sexual Medicine”. In 1972
Volkmar Sigusch from Germany published a book
“Ergebnisse zur Sexualmedizin (Results for Sexual
Medicine)” in which he defines this new academic
speciality but also complains about the fact that
medical faculties and the majority of the medical
community are still unwilling to accept the developing
discipline of sexual medicine [6]. Since April 1972 the
German journal “Sexualmedizin” and one year later
the “British Journal of Sexual Medicine” were the first
periodicals literally dedicated to the new discipline
and several monographies and textbooks including
the term sexual medicine in their title were published
in the 2nd half of the 1970´s [7].

(Fig.1) Simon Auguste David Tissot (portrait and
frontispiece of his publication from 1758.

With this writing the young medical doctor from
Lausanne became the most influential medical
propagandist of the alleged dangers of masturbation.
For more than 150 years, the fear of «masturbatory
insanity» remained a dominant theme of disease
prevention and adolescent sexual education. As
outlined above Tissot was not the first to imagine
that nocturnal emissions and masturbation were a
medical problem, but he definitely anthologized and
summarized earlier thoughts on this subject. Tissot’s
work helped reshape medicine’s attitude towards
sexuality and provided an additional scientific basis
upon which the process of pathologization of sexual
anatomy and sexual functions could proceed.
Tissot’s primary contribution was not as an innovator
but as a skilful collator and editor of independently
expressed, roughly contemporary medical views
on masturbation. His highly original argument was
carefully constructed and supported by references
to earlier authorities, such as Galen, Aretaeus,
Celsus, Boerhaave, Gaubius, Koempf, Sennert,
Regis, Craanem, Zimmermann, G.M. Wepfer, and
Veslin. Going through many editions, each of which

III. “The treatment of onanism”

- the first systematic
medicalization of sexuality

Around 1712 an anonymous author, most likely
the quack doctor and medical pornographer John
Marten [8], published the pamphlet “Onania; or, the
Heinous Sin of Self Pollution, and all its Frightful
Consequences, in both SEXES Considered, with
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allowed Tissot to make additions, emendations,
and annotations, his erudite book created the partly
inaccurate impression that there existed a powerful
consensus among the respectable and leading
European doctors, in harmony with the views of
classical authors, that masturbation was a dangerous
disease and gathering threat to human welfare.
Tissot had a major impact on the development of
the professional anti-masturbation movement from
the second half of the eighteenth century onwards.
Physicians adopted his theories and invented a
wide array of severe surgical, medical, dietary,
and behavioral therapies for the prevention of
masturbation over the next 150 years.

(Fig.2) Isaac Baker Brown (portrait and frontispiece
of his publication from 1866)

Especially in the United States, where an
unregulated organization of the medical profession
pushed doctors towards radicalism and extremism in
theory and practice, circumcision — in some cases
executed without anaesthesia in order to combine
“treatment” with punishment — became the most
common surgical intervention against masturbation
in boys during the 19th and 20th centuries. Some
authors conclude that “extremist religion, and
extreme anti-sexualism and anti-phallacism provided
a fertile ground for the acceptance of an obviously
anti-phallic, intentionally destructive surgery” [9].

of insanity, epilepsy, catalepsy, and hysteria in femmales» from 1866 finally resulted in the downfall of
Baker Brown [12] (Fig.2).
Closure of the introitus vaginae as part of “female
circumcision” procedures is also called infibulation
and done with the intention to alter women´s sexual
activity. This procedure is still practiced in some
African and Muslim cultures today.

Preputial infibulation, i.e. avoiding retraction of the
foreskin by generally piercing the distal part with
a metal clasp or ring, was also employed as a
means of controlling male sexuality since antiquity.
It experienced a revival during the Victorian Era
as another clinical weapon in the medical war
on masturbation. Although circumcision was the
most commonly employed means of preventing
masturbation in the United States and Britain,
infibulation was frequently employed as an alternative
procedure, being used in mental institutions and
orphan asylums and receiving endorsement from
leading medical authorities [10].

In conclusion the widespread medicalization and
pathologization of masturbation following Tissot´s
publication “l’Onanisme, Dissertation sur les
Maladies Produites par la Masturbation” resulted in
the fact that medical doctors for the first time became
increasingly engaged in issues of human sexuality.
Although inglorious in many aspects this part of
history must be considered as one origin of sexual
medicine.

IV. Selected early pioneers
of sexology

Even vasectomy was used to treat excessive
masturbation. The first use of vasectomy by the
physician Harry Sharp, later a well-known protagonist
of eugenic sterilization in the US, in 1899 was on
a 19 year male who had complained of excessive
masturbation. Following the surgery, the patient is
reported to have acquired a higher intellectual level
in addition to reduced masturbation [11].

In Europe of 19th century sexual subjects were
considered taboo and repression was the main
position towards them. However many scientists and
thinkers brought up new ideas about sexuality during
this period and in the first part of 20th century.
It is generally assumed that modern sexual medicine
was founded by German psychiatrists and dermattologists. However Paolo Mantegazza (1831-1910)
(Fig.3), an Italian professor of pathology and antthropology, was probably the founder of the modern
sexual medicine. Decades before the studies of e.g.
Albert Moll and Havelock Ellis, he had developed expperimental work and had formulated new sexual theoories, founding a new science, which Mantegazza
called “science of embrace”; curiously he referred to
love (amore) when he was talking of sexual relation.
He never used the term sexual. Besides his interest

All these medical theories and resulting treatments
were not only focused on male children, adolescents
and adults but were also adapted to female sexualiity, especially masturbation and nymphomania. The
most extreme example probably occurred in Victorrian England when the renowned gynaecological
surgeon Isaac Baker Brown (1811-1873) suggested
and performed clidoridectomy for the treatment of
various nervous disorders. The public dispute on his
respective book «On the curability of certain forms
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(Fig.3) Paolo Mantegazza

(Fig.5) Richard Freiherr von Krafft-Ebing (portrait
together with his wife and frontispiece of his
publication from 1886).

(Fig.4) Conrad Eckhard (portrait and illustration
from his publication from 1863).

(Fig.6) Sigmund Freud (portrait and frontispiece of
his publication from 1905 / 2nd edition 1910).

on physiology of «nervous» states (the beginning
of neurophysiology) and the action of drugs (e.g.
cocaine), Mantegazza wrote about female sexuality,
sexuality in children, masturbation, erectile dysfuncttion, vaginism, and male and female infertility. He
had tried gonad transplantations in frogs and he had
measured the blood flow and temperature increase
during penile erection [13].

one of the first monographies to study sexual topics
as clitoral orgasm and female sexual pleasure,
consideration of the mental states of sexual offenders,
and homosexuality. In contrast to the popular and
scientific belief at that time, Krafft-Ebing was one
of the first authors to point out that homosexuals did
not suffer from mental illness or perversion [15].

Even before Mantegazza, scientists in Europe studiied sexual function without considering this as a new
field of its own in science or medicine. One outstandiing representative is Conrad Eckhard (1822-1905),
a German physiologist from Giessen, who followed
the transformation that scientific medicine underwent
in the 19th century. He conducted basic anatomical
and physiological research on the erection process
in animals and showed that it was possible to prodduce an erection through electrical stimulation of
the nervous structures of the brain and spinal cord.
He described the “nervi erigentes” and claimed that
erection did not depend only on venous congestion,
the general belief at his time [14] (Fig.4).

Through the discovery and development of psychoaanalysis as an important psychotherapeutic school
Sigmund Freud (1856-1939) (Fig.6) from Vienna
had also great influence on sexology, and his famous
“Three Essays on the Theory of Sexuality” from 1905
is considered as his boldest and most impressing
contribution. According to Hartmann: “It was Freud’s
intention to establish psychoanalysis not only as a
part of the medical science but as a comprehensive
heuristic method that should make a new and unique
contribution to the understanding of the conditio hummana. By its transversal approach the psychoanalyssis could contribute new concepts to many fields of
knowledge and performed a profound influence on
literature, philosophy and forming art” [16].

Richard Freiherr von Krafft-Ebing (1840-1902)
(Fig.5) was an Austrian-German psychiatrist. His
main work was “Psychopathia Sexualis” (1886),

The most eminent person of a group of sexologists
working in Berlin before 1933 was Magnus
Hirschfeld (1868-1935) (Fig.7). He founded the the
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(Fig.7) Magnus Hirschfeld (portrait and his Institute
of Sexology).

first «gay rights organization» “Wissenschaftlichhumanitäre Komitee” (Scientific Humanitarian
Committee) in 1897 dedicated to the scientific study
of homosexuality. In 1908 he edited the first journal
for sexology “Zeitschrift für Sexualwissenschaft”
in Berlin. Although this monthly journal was only
published for one year, sexology was formally
launched and quickly developed into an academic
speciality. In 1914 Iwan Bloch and Albert Eulenburg
re-started the “Zeitschrift für Sexualwissenschaft”
as the official organ of the newly founded «Ärztliche
Gesellschaft für Sexualwissenschaft und Eugenik”
(Medical Society for Sexology and Eugenics). As
they state in their preface to the journal, it intended
to serve «the study of medical, natural, and cultural
problems of sexology». By organizing the first
“International Congress of Sexology” in Berlin in
1921, Magnus Hirschfeld initiated an international
cooperation of sexologists. In 1928, he co-founded
the “World League for Sexual Reform” together with
Havelock Ellis and Auguste Forel. Among his many
publications was one of the first comprehensive
textbooks of sexology entitled «Geschlechtskunde»
(Sexual Knowledge) in 5 volumes published between
1926 and 1930. Hirschfeld was also the pioneer
of educational sexual movies. His most important
project was the establishment of the “Institut für
Sexualwissenschaften” (Institute of Sexology) in
1919. It was a place for public information and
education, treatment of patients and scientific
research located in the centre of Berlin. Many
scientist worked at the institute, most of them like
Hirschfeld himself were Jewish, e.g. Felix Abraham
and Ludwig Levy-Lenz (transsexual surgery), Arthur
Kronfeld (psychiatrist), and Bernhard Schapiro (first
hormonal treatment of cryptorchidism). Due to the
political circumstances in Germany the institute and
its co-workers increasingly came under pressure.
Hirschfeld left Germany in 1930 for a world tour giving
lectures and studying sexology in foreign countries.
He never returned to his home country. In 1933
the institute in Berlin was plundered and its library
destroyed by the national socialists. Hirschfeld,
according to an American newspaper “The Einstein

(Fig.8) Henry Havelock Ellis

of Sex”, died in 1935 in Nice, France [http://www2.
hu-berlin.de/sexology/Entrance_Page/History_of_
Sexology/history_of_sexology.html] [14].
Henry Havelock Ellis (1859-1939) (Fig.8), an Engllish physician who had never practiced medicine,
devoted his life to scientific studies of sexual subjjects. He was a supporter of sexual liberation and
was one of the first modern thinkers to challenge Victtorian taboos against the open and objective discusssion of sex. His interest in human biology ended on
the six volume “Studies in the Psychology of Sex”,
published between 1897 and 1910. Those books
caused a huge controversy and were banned for
many years. However, it is considered a comprehenssive masterpiece of human sexual biology, behaviiour, and attitudes. Ellis viewed sexual activity as the
healthy and natural expression of love, and he beccame known as a champion of women’s rights and
of sex education [http://adbonline.anu.edu.au/biogs/
A040139b.htm][17].
Harry Benjamin (1885-1986) (Fig.9) was born in
Berlin but developed his clinical and scientific ressearch in the USA where he moved to in 1914. His
special interest was hormonal research but his main
work was devoted to what he himself later described
as «transsexualism». He was a pioneer in the ressearch and in the understanding of the transsexual
phenomena, treated many patients, and opened a
new area of research, at a time when even wearing
clothes associated with the opposite sex in public
was often illegal [1].
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v. Influence of sexually
transmitted disease (STD)
Historically, sexually transmitted diseases (SDT) are
the major link between sexuality and the medical
profession since antiquity and until the 20th century
and were commonly addressed as venereal diseases
until the 1990s. Veneris is the Latin genitive form of
the name Venus, the Roman goddess of love. Social
disease was another euphemism [19]. Gonorrhoea
was described by the ancient Egyptians, and was
recognized by Greek and Roman medical writers
[19]. Syphilis was apparently brought to Europe by
Christopher Columbus’ sailors on their return from
America; others argue that it originated in the Old
World. An archeological find of the bones of an
Essex woman suggested that she had advanced
syphilis, between 1300 and 1450. This would predate
Columbus’ voyage of 1492 [20, 21].

(Fig.9) Harry Benjamin

Ernst Gräfenberg (1881–1957) (Fig.10) was anoother German-born physician who imigrated to the
USA during World War II. He is known for developiing the intrauterine device (IUD), and for his studies
on the role of the woman’s urethra in orgasm, desscribing the controversial female ejaculation and an
erogenous zone where the urethra is nearest to the
vaginal wall, which was later named the Grafenberg
spot or G-spot by John D. Perry and Beverly Whipple
in his honour [18].

In October 1495 French soldiers of King Charles VIII
coming back from Naples arrived in Lyons and the
soldiers suffering from syphilis were treated in the
Hospital hôtel-Dieu, which became the first French
Hospital to treat syphilitic patients. This hospital had
been founded in 542 and at the beginning it was a
place to receive and assist the poor and pilgrims and
in the middle of the 15th century it received infectious
patients during some epidemic periods. For three
centuries the Hospital hôtel-Dieu tried to move away
syphilitic patients and it succeeded in 1802 as the
Hospital L’Antiquaille was built [22].
The prevalence and spread of these diseases
was exacerbated by war and growing of the cities.
By the Middle Ages both gonorrhoea and syphilis
were widespread. The term syphilis was not part
of the English language until 1717, following the
translation of an Italian work, it was called the pox.
The clap refered to gonorrhoea, from the old French
word clapier, meaning a brothel. The etymology of
gonorrhoea is probably from the Greek for seed flow
in that it was assumed that the urethral discharge
was semen [21].
During years both diseases were considered just
one, many authors believed that the symptoms of
gonorrhoea were the early stages of syphilis. This
view was substantiated by the British surgeon John
Hunter, who self-injected his own penis with material
taken from a patient with gonorrhoea in 1767. On
developing the signs of syphilis he concluded the
two infections were the same, although he did not
realize that the patient actually suffered from both
infections at the same time [19, 21].

(Fig.10) Ernst Gräfenberg.

Benjamin and Gräfenberg are prominent representtatives of what could be called the American link to
Europe. Having left Germany at different times and
for different reasons, they both built up a career in
the U.S. and were part of the medical community resstarting the discipline of sexology after it´s complete
destruction in Europe between 1933 and 1945.

In 1793, Benjamin Bell, an Edinburgh surgeon
confirmed that the diseases were distinct as a
result of experimentation on medical students. The
eminent Guy’s surgeon Sir Astley Cooper recognized
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the two diseases as distinct and in 1824 he wrote
in The Lancet «a man who gives mercury (a drug
used to treat syphilis) in gonorrhoea deserves to be
flogged out of the profession because he must be
quite ignorant of the principle in which the disease
is cured» [21].

concerning prostitution, prevention and therapy
of infectious diseases: three years later a new
regulation was established which partly restored the
1861 law [24].
In 1864 the English Parliament passed the
“Contagious Diseases Act”. This legislation allowed
policeman to arrest prostitutes in ports and army
towns and bring them in to have compulsory checks
for venereal disease. If the women were suffering
from sexually transmitted diseases they were placed
in a locked hospital until cured. It was claimed that
this was the best way to protect men from infected
women. Many of the women arrested were not
prostitutes but they still were forced to go to the police
station to undergo a humiliating medical examination.
A vociferous campaign was mounted by women>s
groups, civil rights activists, and members of the
medical profession, and the Acts were repealed in
1886 [19, 21].

In the middle of the 19th century a French physician,
Philippe Ricord determined the three stages —
primary, secondary, and tertiary — of syphilis. Shortly
afterwards Rudolph Virchow established that syphilis
was spread through the body by the blood, explaining
the known cardiovascular, muscular, and psychiatric
complications. At the turn of the 20th century up to a
third of inmates in mental asylums were reckoned to
be suffering form tertiary syphilis [19].
The main orthodox treatment for syphilis from the
Middle Ages until the early years of the 20th century
consisted of the application of a mercury ointment.
However, during the 17th through to the 20th centuries
many useless “miraculous” treatments to cure the
disease had appeared to exploit the sufferers [19].

During the First World War, with a great movement of
the troops, STDs became very common. USA Army
lost nearly 7 million person-days and discharged
more than 10,000 men because of STDs. Only the
great influenza pandemic of 1918–1919 accounted
for more loss of duty during that war. The STDs
remained a significant threat in the early years
of World War II, prompting the American War
Department to embark on a massive educational
and prophylactic campaign. Numerous posters
were produced, warning soldiers and sailors of the
dangers of excessively sexual behavior [25].

Curiously, the legendary Giacomo Casanova was
said to have invented the condom, fashioned from
a sheep’s intestine, not as a contraceptive but as
protection against syphilis. However he might have
used it with this intention but condoms appear in
some of the pictures of “A Harlot>s Progress” by
William Hogarth (1697-1764). This series of paintings
was completed in 1731, when Casanova would have
been 6 years old [21].
During the nineteenth century an increasing number of
public health measures, usually aimed at prostitutes,
were taken to prevent or control the spread of
STDs. The publication in 1847 of Regulations for
the repression of the excesses of prostitution in
Madrid inaugurated an era of regulated prostitution
in Spain. In view of the spread of prostitution and
venereal diseases, police measures, and especially
medical measures were both considered in the
development of these regulations, which had first
been proposed by the Count of Cabarrús in 1792.
Although completely confidential, the new system
of regulations, drawn up in 1847, set the stage for
the wide-reaching regulation of prostitution that
came into effect in several cities in Spain during
and after the mid-19th century, and which included
city residence and periodic health surveillance for
prostitutes [23].

Advances against the diseases were notably impproved by the discovery of their causative microorgganisms. That of gonorrhoea was found in 1879 and
that of syphilis in 1905. Shortly after this the German
bacteriologist Paul Ehrlich announced the efficiacy
of Salvarsan, an arsenic-based treatment for syphillis. The development of the sulpha drugs and more
potent antibiotics provided a wider range of effective
drugs against these diseases [19]. The discovery
that penicillin can treat syphilis has revolutionized
its management [21]. With the discovery of antibiotiics, a large number of sexually transmitted diseases
became easily curable, and this, combined with efffective public health campaigns against STDs, and
the recognition of the importance of contact tracing
in treating STDs a great advance was made in the
control of those diseases. By tracing the sexual partnners of infected individuals, testing them for infecttion, treating the infected and tracing their contacts
in turn, STD clinics could be very effective at supppressing infections in the general population [http://
family.jrank].

In 1861 in Italy a repressive law was passed against
prostitution to reduce syphilis transmission. After the
constitution of the Kingdom of Italy there began a
debate on this law which was harsh on prostitutes
and failed to resolve the health problem in question.
In 1880, in Italy, studies were promoted under the
aegis of a royal commission to understand the social
situation of prostitution and the epidemic spread
of syphilis. In 1888 Crispi issued new regulations

Herpes (from the Greek, to creep) is another STD
with a long history. Herodotus, a Roman physician,
described cold sores in the second century, and
genital herpes was first described by John Astruc,
a French physician in the 18th century, Shortly
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thereafter, other physicians noted that genital herpes
often afflicted a patient shortly after the onset of
syphilis or gonorrhea [http://family.jrank].

endocrine tissue. When grafting testicles of cocks
into the abdominal cavity of hens he was actually

In the 1980s, AIDS (Acquired Immunodeficiency
Syndrome) emerged into the public consciousness
showing that the battle against STDs were not comppletely won. AIDS was first reported June 5, 1981,
when the U.S. Centers for Disease Control (CDC)
recorded a cluster of Pneumocystis carinii pneumonnia in five homosexual men in Los Angeles [26]. In
the beginning, the disease was called GRID Gayrelated immune deficiency by the public. The CDC
called it the “the 4H disease,” because the disease
was prevalent in four communities Haitians, homossexuals, hemophiliacs, and heroin users. In 1982
AIDS was introduced for the first time. In this year
epidemiologic data defined that contamination occcurred by sexual, blood and mother-to-child transmmission. In 1983 Human Immunodeficiency Virus,
HIV, was aisled in Pasteur Institute in Paris [27].

(Fig.11) John Hunter (portrait and frontispiece of his
publication from 1786)

vi. Endocrinology: the role
of the testicles and the
discovery of androgens

(Fig.12) Arnold Berthold (portrait and original passsage from his publication from 1849)

far more interested in the technique of grafting and
tissue acceptance than the secondary effects on
sex characteristics. In 1849, Arnold Berthold (18011863) again made the connection between male
sexual and behavioural characteristics and a subsstance secreted by the testes and concluded that
transplanted testes affect behavioural and sexual
characteristics by secreting a substance into the
blood stream (Fig 12). In Vienna the physiologist Euggen Steinach (1861-1944) started experiments with
testicular transplantation in animals at the turn of the
century in order to study the sexual differentiation
and the hormonal function of the gonads [28, 29].

Ancient knowledges on testicle function: Tales
and myths about aphrodisiacs and especially
extracts from testicular tissue or blood were reported
from ancient times up to the present. As early as
140 BC Sushruta of India advocated the ingestion
of testis tissue for the cure of impotence. A vague
foreshadow of the endocrine function of the testis
was speculated by Aretaeus of Cappadocia (2nd till
3rd century A.D.) and more vigorously in 1775 by
de Bordeu. They proposed that each organ of the
body produced a substance, which was secreted
into the blood to regulate bodily function [28]. On the
other hand the appearance of castrates with their
typical body composition and characteristics can be
looked at as an interesting in vivo model of androgen
depletion at all periods of history. Some of them,
especially some castrati singers of the baroque
period, are reported of having been actively involved
in love affairs and sexual activities.

Rejuvenation and early “modern” organotherapy:
In 1889 Charles Edouard Brown-Séquard (18171894) reported the rejuvenating effects of selfadministered subcutaneous injections of a mixture
of extracts from sperm, testicular tissue and venous
blood of young and vigorous dogs and guinea pigs
(Fig.13). Although based on a placebo effect, this can
be considered the birth of modern clinical androgen
therapy. In his theory of «autoplastic» treatment
of aging Eugen Steinach (Fig.14) postulated an
increased incretory hormonal production following
the cessation of the secretory output of the gonads
after surgical ligation of the seminal ducts. With
help from the urologist Robert Lichtenstern he
successfully performed this surgical procedure in
a human patient for the first time in 1918, resulting
in a vasectomy boom over the next two decades

Study of sexual differentiation: It was not until
the 1930s, however, that testosterone, the primary
androgen responsible for male physiology and behhaviour, was biochemically identified. Prior to that,
many attempts were made to study the sexual diffferentiation of male and female individuals and to
slow or reverse the effects of aging in men and to
rejuvenate them. As early as 1767, John Hunter
(1728-1793) (Fig.11) performed first documented
testicular transplantation experiments in animals
and hereby opened the door to transplantation of
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therapy», in which extracts from a variety of animal
tissues were used to treat diseases and counter the
effects of aging. Organotherapy remained popular
until the early 20th century, when modern endocrinoloogy emerged as a scientific discipline [30].
Discovery of androgens in the 1930’s: Ernest
Starling and William Hardy first coined the term
«hormone» in 1905. Pezard in 1912 reported that
aqueous extract of pig testes maintained the comb
and wattles of the capon. 18 years later, Gallagher
and Koch developed the response in the capon into
a quantitative assay procedure, which was adopted
with minor modifications by most laboratories as the
standard assay procedure for male hormone activiity. As early as 1927, Lemuel Clyde McGee demonsstrated the isolation of a biologically active extract of
the lipid fraction of bull testicles. In 1933 McCullagh
and co-workers reported in a very elegant paper that
extracts from blood, urine or spinal fluid of men by
using the chick comb assay for measuring androggenic activities are useful for treatment of the male
hypogonadism. The authors called the substance
which is produced in the testes “Androtin”. The magnnitude of the problem faced by steroid chemists has
been illustrated by the fact that labor-intensive exttracts from up to 100g of testes were required for
a positive result in the so-called chick comb bioasssay. It is not surprising, therefore, that 15 mg of the
first known androgen – androsterone – was isolated
under the leadership of Adolf Butenandt (Fig.15) in his age of 28 years - from 15000-25000 liters of
policemen’s urine in 1931. The name of this relativelly weak urinary 5α-reduced androgen comes from
“andro” = male, “ster” = sterol, and “one” = ketone.
The chemical synthesis of androsterone was perfformed by Leopold Ruzicka (Fig.16) and coworkeers 3 years later. The Japanese Ogata and Hirano
– not enough acknowledged by the Europeans and
Americans – found in 1934 that the androgen from
the urine ( Butenandt’s androsterone) is not identical
with the androgen extracted from boar testes. The
androgenic properties of this crystal hormone were
more active than any of the testicular preparations
that have been reported heretofore.

(Fig.13) Charles Edouard Brown-Séquard (portrait
and title of his publication from 1889).

(Fig.14) Eugen Steinach (portrait and illustration of
effects of vasectomy on the genital organs).

especially to counter the effects of aging in «middleaged, listless individuals». Steinach nicely summarized
the results of his scientific life in his late biography: “It
has frequently been said that a man is as old as his
blood vessels. One may have greater justification for
saying that a man is as old as his endocrine glands.”
In the 1920‘s one of the main protagonists of testticular transplantation in Europe was Serge Voronoff
(1866-1951) who grafted slices of primate testis to
the capsule of human recipient’s testes. He claimed
to have treated 300 patients and that hormonal seccretion lasted for about 1-2 years, then decreased
due to fibrosis of the graft. Testicular homotransplanttation had been reported earlier in very few hypogonnadal patients in America by Frank Lydston in 1914
and V. D. Lespinasse in 1915. None of these was
performed with vascular anastomoses.
The methods proposed by Brown-Séquard, Steinaach, and Voronoff were widely popular in their time
throughout Europe and North America, despite neveer undergoing rigorous validation. Voronoff’s grafting
technique, which was enthusiastically adopted in
many countries for agricultural and medical purposees, was later proved to be scientifically unfounded.
Steinach’s theories were also widely popular in their
time and scores of men underwent Steinach operattions, including Sigmund Freud and the Irish poet
William Butler Yeats. Brown-Séquard’s miraculous
results were not reproducible and most likely the
result of a placebo effect. Nevertheless, his report
gave rise to the lucrative industry known as «organot-

(Fig.15) Adolf Butenandt

(Fig.16) Leopold Ruzicka
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One year later, Karoly David, Elizabeth Dingemanse,
Janos Freud, and Ernst Laqueur reported the isolattion of the main secretion product from the testes
and the main androgen in the blood, testosterone,
from several tons of bull testes. The term “testosteroone”, coined by this Dutch group, combines “testo”
= testes, “ster” = sterol, and “one” = ketone. In the
same year, the chemical synthesis of testosterone
was published by altogether three groups from Germmany, Netherland, and Switzerland led by Adolf Buttenandt, Ernst Laqueur, and Leopold Ruzicka. Ruzzicka and Butenandt were offered the 1939 Nobel
Prize for chemistry for their work, but Butenandt was
forced by the Nazi government to decline the honour
[28, 31, 32].

Vii. Homosexuality

Societal attitudes towards same-sex relationships
have varied over time and place, from strong
repression until acceptance. Many times the fight for
liberation of homosexualism crossed with research
and studies on sexual function. The increasing
scientific interest in homosexuality in the 19th century
can be interpreted as one promotor for scientists,
including medical doctors, to investigate medical
issues and questions related to sexuality in general
and by doing so creating the new field of sexology
and later sexual medicine.

Substitution
therapy
with
testosterone:
The biochemical identification and synthesis of
testosterone and other steroid hormones was a
“conditio sine qua non” for the further development
of modern endocrinology and the basis for a rational
therapy with sexual hormones. The first years
obviously implied a too generous application of
this new therapeutic option especially in regard to
the problem of the “Climacteric in aging male” as
was hinted at by an editorial in the “Journal of the
American Medical Association (JAMA)” in 1942 [33]:
“Recently many reports have appeared in medical
journals claiming that a climacteric occurs in middle
aged men. Brochures circulated by pharmaceutical
manufacturers depict the woeful course of aging
man. None too subtly these brochures recommend
that male hormonal substance, like a veritable
elixir of youth, may prevent or compensate for the
otherwise inevitable decline. What of the postulated
occurrence of a climacteric in men?” In the following
years systematic studies like “The male climacteric,
it symptomatology, diagnosis and treatment: use
of urinary gonadotropins, therapeutic test with
testosterone propionate and testicular biopsies in
delineating the male climacteric from psychoneurosis
and psychogenic impotence” from 1944 (Fig.17) finally
opened the door for modern research projects in the
field of “androgen deficiency in the aging male” [34].

In many cultures sodomy has been considered as a
transgression against divine law or a crime against
nature. However sexual relationships among same
sex have been known for thousands of years and in
every continent. It was an accepted practice in Africa
and Americas before the European conquerors
arrived and repressed those activities. Homosexuality
in China, has been recorded since approximately 600
BC. In Japan it has been documented for over one
thousand years and was an integral part of Buddhist
monastic life and the samurai tradition. Similarly,
in Thailand, has been a feature of Thai society for
many centuries, and Thai kings had male as well as
female lovers.
Throughout most of the history of ancient Israel,
intercourse between males was condemned outright
as an «abomination» and Mosaic Law demanded
the death penalty for those men who «lie with a man
as with a woman». In Greece male homosexuality
was part of a normal man’s love life, besides the
heterosexual relationships. Plato praised its benefits
in his early writings but in his late works proposed
its prohibition [35]. In Crete homosexuality was,
according to Aristotle, officially supported as a
“population control tactic” [36].

(Fig.17) Elevated gonadotropins in “Male
Climacteric” reported in JAMA 1944.
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In Ancient Rome there were common relationships
between older free men and slaves or freed youths.
Many roman emperors had male lovers. Christianiity followed the Hebrew tradition of condemnation of
male sexual intercourse and certain forms of sexual
relations between men and women, labeling both as
sodomy [37]. In the year 528, the emperor Justinian
I, responding to an outbreak of pederasty among the
Christian clergy, issued a law which made castration
the punishment for sodomy.

in the Middle East, Africa, Asia, the Caribbean and
the South Pacific, outlaw homosexuality. In six
countries, homosexual behavior is still punishable
with life imprisonment and in ten with death penalty
[http://www.ilga.org/statehomophobia/World_legal_
wrap_up_survey_November2006].

During the Renaissance, Florence and Venice were
famous for their widespread practice of homosexual
love. However, at that time, the authorities, under the
aegis of the Officers of the Night court, were proseecuting, fining, and imprisoning a good portion of the
homosexual practitioners. In the Europe of the 17th
and 18th century repression had gained strength and
executions for sodomy continued in the Netherlands
until 1803, and in England until 1835.

Contraceptive methods have a long history and diffferent levels of societal acceptance, depending upon
cultural, religious, and political background.

Viii. Contraception

Prehistoric societies had a slow population growing
although they had total fertility rates of 4 to 6 [41].
Approximately half the children who were born died
before they could reproduce. Furthermore puberty
was in the upper teens, babies were breastfed for
3–4 years, which spaced pregnancies. With the first
urban civilizations and settled agriculture, puberty
began at an earlier age and breastfeeding was often
shortened or supplementary food introduced earlier
than in primitive societies. This increased the rate of
fertility. Nowadays if a couple initiates sexual interccourse when the woman is 20 years old or younger
and continues at least until her menopause, without
artificially limiting fertility, she can expect to conceive
and carry to term an average of 10 live-born children
[42, 43]. Sooner or later, all human societies have to
adopt restraints on family size [43].

Between 1864 and 1880 Karl Heinrich Ulrichs
published a series of twelve books, entitled “Research
on the Riddle of Man-Manly Love”. In 1867 he
became the first self-proclaimed homosexual person
to speak out publicly in defense of homosexuality
when he pleaded at the Congress of German Jurists
in Munich for a resolution urging the repeal of antihomosexual laws. “Sexual Inversion” by Havelock
Ellis, published in 1896, challenged theories that
homosexuality was abnormal, as well as stereotypes,
and insisted on the ubiquity of homosexuality and its
association with intellectual and artistic achievement
[38]. Magnus Hirschfeld created the Scientific
Humanitarian Committee, which campaigned from
1897 to 1933 against anti-sodomy laws in Germany.
Richard Freiherr von Krafft-Ebing probably was
one of the first heterosexual professionals to see
homosexuals as normal people with a different
sexuality [39].

There are references of contraceptive methods in
many historical records [43]. Written records survive
from the Egyptian Ebers Papyrus (1550 BC), the Latin
works of Pliny the Elder (23–79 AD) and Dioscorides
(De materia medica, c. 58–64 AD), and the Greek
writings of Soranus (Gynecology, c. 100 AD). During
the flowering of Arabic medicine in the 10th century,
a variety of contraceptive recommendations were
detailed, particularly in the works of Al-Razi (Rhazes,
d. 923 or 924 AD, Quintessence of Experience),
All ibn Abbas (d. 994 AD, The Royal Book), and
Avicenna (Ibn Sina, d. 1037 AD) [43].

In the 1950s in the United States, homosexuality was
taboo and many politicians treated the homosexual
as a symbol of antinationalism. Senator Joseph
McCarthy used accusations of homosexuality to
stigmatize his opponents. Although there is societal
tolerance to homosexuality, in 2001, 51% of the
general public declared that «homosexual behavior»
was morally wrong.

The evidence of ancient contraceptive knowledge,
methods of birth control which are used before
conception, is very large. A list of contraceptive
methods include: withdrawal by the male (coitus
interruptus); melting suppositories designed to form
a barrier over the cervix; diaphragms, caps, or other
devices which are inserted into the vagina over the
cervix and withdrawn after intercourse; intrauterine
devices; douching after intercourse designed to kill
or drive out the sperm; condoms; and varieties of the
rhythm methods. The main new acquisition was the
birth control pill introduced in 1960 [43].

Homosexual relationships were decriminalized in
many European countries such as Poland in 1932,
Denmark in 1933, Sweden in 1944, and the United
Kingdom in 1967, but a turning point was reached
in 1973 when the American Psychiatric Association
removed homosexuality from the Diagnostic and
Statistical Manual of Mental Disorders, thus negating
its previous definition of homosexuality as a clinical
mental disorder [40]. In 1977, discrimination based
on sexual orientation was prohibited for the first
time in Canada, extended to many other countries
during the 1980s. However, many countries today

It were the ancient Greeks who first realized that
male and female union caused pregnancy and since
then many contraceptive methods have been used
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with varying degrees of success. Probably the oldest
methods of contraception (aside from abstinence of
vaginal intercourse) are coitus interruptus, lactational,
certain barrier methods, and herbal remedies [44].

condoms were openly sold in drugstores, pubs and
other businesses throughout the world. In 1844,
rubber was invented, and condoms were able to be
mass-produced for the first time, making them acccessible to a wider population [43].

There are historic records of Egyptian women using
a pessary (a vaginal suppository) made of various
acidic substances and lubricated with honey, oil or
beeswax, which may have been somewhat effective
at killing sperm or blocking its passage through the
female genital tract [http://www.mnsu.edu/emuseum/
prehistory/egypt/dailylife/midwifery.htm]. However,
it is important to note that the sperm cell was not
discovered until the late 17th century, so those
methods were completely empiric at that time.

At the beginning of 19th century female barrier methoods were well established. In 1838, in Europe, Wilde
proposed the cervical cap and later Mensinger advvised a diaphragm without spermicide. By 1915,
Rutgers proposed the use of diaphragms with spermmicides and individual fitting by a physician [43].
At that time, attempts were made to block the cervix
with metal pessaries. The devices required an intrauuterine portion to hold them in place, and sometimes
they broke, when it was noted that they still acted as
successful contraceptives. In 1909, Richter, in a Germman medical journal, described a flexible ring made
of silk that he placed in the uteri of women seekiing contraceptive help. By 1923, Proust claimed to
have distributed 23,000 intrauterine devices (IUDs).
At about the same time, Grafenberg presented IUDs
of silk and later of silver wire [46]

Another kind of pessary was a solid object to block
the cervix. This method was popular in pre-industrial
societies, especially Africa; here women used plugs
of chopped grass or cloth. Balls of bamboo tissue
paper were used by Japanese prostitutes, wool
by Islamic and Greek women, linen rags by Slavic
women. The sponge used by Ancient Jews was
considered the most effective contraceptive in use
until the development of the diaphragm. The sea
sponge was wrapped in silk with a string attached [45].

The biologic possibility of imitating early pregnancy
to inhibit ovulation was well understood by the
Austrian physiologist Haberlandt when he published
a series of papers, beginning in 1921, on what
he called “hormonal sterilization.” Ovaries from
pregnant does were transplanted into nonpregnant
rabbits, rendering them infertile for several months.
By 1927, Haberlandt was exploring the possibility
of oral contraception, and he collaborated with
a pharmaceutical firm in Budapest to produce a
preparation called “Infecundin» [43].

During the 2nd century A.D., Greek gynecologists advvised women to spread substances such as ginger or
olive oil around the vagina to prevent pregnancy [45].
Coitus interruptus, where man withdraws his penis
before the ejaculation, was practiced in Africa, Austtralasia, the Middle East, and in Europe. Though
condemned by Judaism and Roman Catholicism, its
practice was common enough in Medieval Europe
and later [42].

In 1959, the first hormonal birth control pill, “Envoid”,
was approved by the FDA for contraception. Though
very effective, this early birth control pill produced
major side effects, such as blood clots and high blood
pressure. By the 1980s, low dose pills were widely
available with fewer side effects and high efficacy.
In the 1990s, the “Depo-Provera” hormone injection
was created, and was able to prevent pregnancy
for several months at a time. In 1999, the FDA
approved “Plan B” (the morning after pill) for sale
by prescription only. This emergency contraceptive
gives women the chance to prevent pregnancy
after having unprotected sex, and can be used as a
backup if contraception methods fail. By 2003, “Plan
B” was available over-the-counter throughout the
U.S.A [47].

Coitus obstructus was a method recommended in
several Sanskrit texts which required pressing on
the urethra on its scrotal part; the pressure could
prevent semen flow through the urethra forcing it into
the bladder. Coitus reservatus is a method whereby
the male avoids ejaculation entirely. This method
was used by the Hindus [43].
The rhythm methods (based on calculating the womaan’s fertile period and abstaining from intercourse
during it) have been used since the 19th century.
However the female fertility cycle was completely
understood in 1920. Before that time it was common
believe that ovulation occurred either during mensstruation or just before it, which made this a very innnefective contraceptive method earlier on [43].

Sir Astley Cooper experimented with vasectomy in
dogs in 1830, Harrison recommended the operation
as a cure for enlarged prostate in 1889. Male
medical sterilization was first carried out in Indiana
in 1899 and spread in the USA until 22 states had
sterilization laws in 1929 based on genetic and
eugenic indications. In the same year, Switzerland
was the first country in Europe with a sterilization

Condoms had been known since the 17th century
and were made from animal intestines. Initially it was
fully advocated in campaigns against sexual transmmitted diseases, but in the 1920’s and 1930’s it was
the second contraceptive method used in USA, after
coitus interruptus [43]. Leather and linen versions
were used early on. By the start of the 19th century,
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law; Denmark introduced a test law which became
final in 1935. Between 1933 and 1945 the totalitarian
regimes used forced sterilization for genetic
diseases and on undesired races. Only in the 1950’s
family planning was introduced as a basis for male

fat. In modern times, women have been reported to
use turpentine, castor oil, tansy tea, quinine water
in which a rusty nail has been soaked, horseradish,
ginger, epsom salts, ammonia, mustard, gin with iron
filings, rosemary, lavender, and opium [45, 50].

sterilization, initially in Asian countries [11].

Aside from internal abortifacients, women have atttempted external methods such as severe exercise,
heavy lifting, climbing trees, hot baths, jumping and
shaking. As late as the 20th century, Jewish women
of the Manhattan Lower East Side attempted to
abort by sitting over a pot of steam (or hot stewed
onions), a technique described in an 8th century Sansskrit source [50].

Tubal ligation for female sterilization was first propposed by Blundell in 1823 in London. Lungren was
the first to ligate a woman’s tube in 1880 in Toledo,
Ohio, USA. In 1936 in Switzerland, Bosch performed
the first laparoscopic tubal occlusion as a method for
sterilization. Prior to the 1960s, female sterilization
in the United States was generally performed only
for medical indications (when additional pregnancies
would be hazardous to the mother). Many centers
used a formula (endorsed by the American College
of Obstetricians and Gynecologists until 1969) in
which age multiplied by parity had to be greater than
or equal to 120 before elective sterilization could be
considered [48, 49].

The majority of women before the 19th century and
many in the 19th century did not consider abortion a
sin. Until the early part of the century, there were no
laws against abortions done in the first few months
of pregnancy. Prior to the 19th century, Protestants
and Catholics held abortion permissible until
‘quickening’—the moment the fetus was believed to
gain life [45].

Infanticide, the killing of newborn babies, was the
most universal solution to periodic overpopulation
in pre-industrial societies. It was used to control
population and, at times, the sex ratio where the
sexual division of labor dictated. Some groups
practiced infanticide because, in the absence of
medical techniques, it was less risky and painful
than abortion. Among some Australian tribes and
among the Cheyenne and other Northern Plain
Indians, infanticide was practiced so the tribe could
maintain its mobility. The Pima of Arizona practiced
infanticide when a child was born after the death of
its father—thereby relieving the mother of the added
economic burden [45]. It is significant to note that
infanticide was not just a ‘primitive’ practice; Aristotle
and Plato recommended it for eugenic reasons.
And if infanticide is not acceptable today, it may be
because we have better birth control methods [45].
Infanticide and abortion were considered criminal
practices during the 18th and 19th centuries and
their practice is documented in the transcripts of
trials and in newspapers. This evidence suggests
that both practices were widespread. Three cases of
infanticide have been found reported in the Maryland
Gazette on one day in 1761 [45].

Massage abortion is a technology that has been
described in Burma, Thailand, Malaysia, the
Philippines, and Indonesia. The procedure is
usually attempted when the woman is 12–20 weeks
pregnant. She lies on her back with her knees drawn
up and the traditional birth attendant attempts to fix
the uterus and then presses as hard as possible
with her fingers, the heel of her bare foot, or even
the wood pestle used to grind rice. This practice still
occurs tens of thousands of times a year in this part
of Asia [51].
A number of methods were available for performing
abortion in the 19th century. The operation of dilation
and curettage was established and, as early as 1863,
Simpson described a procedure for “dry cupping” the
uterus. Today it would be called vacuum aspiration.
Vacuum aspiration using a hand-held syringe and a
flexible plastic cannula was first described by Karmman and Potts in 1972 [52].
The acceptance of a contraceptive behavior (which
included contraceptive methods, abortion techniques
and sometimes infanticide) over tome depended
upon cultural, economical and religious background.

Women have wanted to abort undesired pregnancies
since ancient times. A standard method of inducing
abortion (ancient and modern) is the abortifacient
or potion. Abortifacients are part of a folk culture of
herbal medicine handed down among women for
thousands of years. In German folk medicine marjjoram, thyme, parsely and lavender in tea form were
used. The root of worm fern was used by German
and French women and was also prescribed by a
Greek physician in the time of Nero; in French it was
called the “prostitute root”. Other ancient recipes
called for a paste of mashed ants, foam from camels’
mouths, tail hairs of blacktail deer dissolved in bear

Abortion has not always been seen as a sin or a
crime. It presented an easier moral problem for the
ancients than today, because they assumed that life
started after birth. In the Roman Empire there was
an incentive to have small families. The custom that
required the equal division of the estate among one’s
children was the main reason usually advanced to
explain why Roman families were so small. Even
the intermittent attempts of the state to encourage
population growth proved futile [36].
Christianity propagated the idea that the child was
sent by God and, unlike other religions, made few
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concessions to the social realities that justified the
avoidance of pregnancy. If one had too many childdren it had to be viewed as a cross to bear [36].

contraceptives. An international survey of contracepttive users found that 33 per cent had been sterilized,
20 per cent employed the oral contraceptive, 15 per
cent the IUD and 10 per cent the condom [36].

Some idea of Medieval attitudes towards contracepttion can be obtained from the Penitentials—the religgious compilations used by many priests as a framewwork for their work in the confessional. Sexual sin
exceeded all others in the Penitentials. Noonan has
categorized the sexual content of Penitentials from
the 6th to 11th century. A nocturnal ejaculation warrranted 7 days’ fasting, while contraception, fellatio,
and anal intercourse attracted penances from 3–15
years. Religious records are supplemented by civil
cases from 14th and 15th century Venice. Men guilty
of homosexual anal intercourse were being burned
alive between the Columns of Justice in St. Mark’s
Square. But anal intercourse in marriage was also
sometimes prosecuted with exile for a few years. Rugggiero concluded anal intercourse was a form of birth
control that was practiced by some people at every
social level, from nobility to humble fishermen. In the
Penitentials, the punishment for abortion was somettimes less than that for contraception and was simillar to that for coitus interruptus, although St. Jerome
was particularly uncharitable in describing women
who died from attempting an abortion as a “threefold
murderess: as suicides, as adulteress to their heaveenly bridegroom Christ and as murderess of their
still unborn child” [53, 54]. In 1557, Henri II declared
that any concealed pregnancy that ended with the
death of the child would be presumed to be murder.
A similar statue was passed in England in 1624 [36].

ix. Male sexual dysfunction
The crucial function in male sexuality is penile
erection. Besides different forms of ejaculatory
disorders, penile deformities and other hypoactive
and hyperactive sexual dysfunctions, the male
erection has always been of main interest in medicine
and therefore the below overview will concentrate on
this aspect [14, 55, 56].
Early physiology and pathophysiology of male
erection:
In “De aëre aquis et locis” Hippocrates (5th-4th century
BC) described the high incidence of impotence and
infertility in the people of the Scythians and explained
it by continuous perineal trauma due to excessive
horse riding. Aristotle (384 till 322 BC) - like the
other Greek authors - outlined the physiological
concept of “pneuma” (= wind, air) as the initiator of
erection.
In respect to Arabian medicine the famous Avicenna
(980-1037 AD) - also known as Abu Ali al-Hussein
Ibn Abdallah Ibn Sina or “Medicorum princeps
(Prince of Physicians)” – was perhaps rather a
philosopher than a physician. Although his notes on
anatomy and physiology of the genital tract are full
of errors he was a very subtle observer of human
sexual behaviour, especially when writing about the
difference between male and female orgasm.

By 1860, the U.S. had banned all abortions except
those deemed necessary to save a woman>s life.
In 1873, Congress passed the Comstock Act, which
made any and all forms of contraception illegal. The
ban also prohibited anyone from providing informattion about birth control or abortion. In 1918, a woman
named Margaret Sanger was charged under this Act
with providing information on contraceptive devices.
She appealed and won, with the courts finding that
contraception was necessary to protect a woman>s
health. Sanger would go on to found Planned Pareenthood in the 1930’s [36, 43].

Leonardo da Vinci (1452-1519) – the great artist
and genius of the Renaissance - can not only be
considered as the founder of modern medical
illustration but was also the first author to describe
the increased blood inflow to the penis as the cause
of erection. He drew this conclusion from his own
observations and dissections in human corpses.
Although the “Musculi erectores penis” (i.e. Mm.
bulbospongiosi and ischiocavernosi) had already
been described by Galen in the 2nd century AD, this
knowledge was lost at the time of Costanzo Varolio
(1543-1575), who re-discovered them and gave an
astonishingly correct description of the mechanisms
of erection.

Based on Sanger’s victory and other challenges, the
Comstock laws were repealed at both the state and
federal levels during the 1930’s. It took another 40
years before women won the right to choose aborttion as a method of contraception. From 1860 to
1973, abortion was illegal in the U.S., with few excceptions. The landmark Supreme Court case of Roe
v. Wade in 1973 found that laws prohibiting abortion
were unconstitutional. This ruling gave women the
right to choose abortion in the U.S. freely within the
first trimester [36].

The book “De la generation de l´homme” (On the
generation of man), written by the master of French
Renaissance surgery Ambroise Paré (1510-1590)
in 1573, constitutes a real guide to good sexual
practices. In this book Paré described in very vivid
language and with many details how to perform
sexual intercourse to ensure the greatest chances of
fertilization and moreover how to diagnose

By the 1980s, something like 90 per cent of married
couples in most western countries were employing
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(Fig.20) Conrad Eckhard (portrait and illustration
from his publication from 1863).

(Fig.18) Regnier de Graaf (portrait and illustration
of the penis from his publication from 1668).

he clearly defined an impotence depending on the
mind and an organic impotence as “from want of
proper correspondence between the actions of the
different organs”.
In 1863 the German physiologist Conrad Eckhard
(1822-1905) (Fig.20) from Giessen published his
results on animal experiments inducing penile
erections by applying electrical stimulation at different
levels of the nervous system (also see above).
More detailed contributions on the neurophysiology
of erection were made by J.N. Langley and H.K.
Anderson from England in the mid 1890’s.

Conservative treatment:

(Fig.19) John Hunter (portrait and frontispiece of
his publication from 1786)

Aphrodisiacs have been adopted for the treatment
of all kinds of sexual dysfunction since ancient times
and are still in use in our days.

pregnancy, how to follow pregnancy and finally how
to conduct delivery.

In 1896 the chemist Leopold Spiegel (1865-1927)
from Berlin performed chemical characterization of
yohimbine from the bark of the African yohimbe tree.
He was well aware of the aphrodisiac effect that the
bark was said to have in its country of origin and
clinical application followed immediately in Europe.

In his “Tractus de virorum organis generationi
inservientibus, de clysteribus et de usu siphonis in
anantomia“ (1668) the Dutch physician Regnier de
Graaf (1641-1673) (Fig.18) succeeded in causing
an erection in a corpse by injecting water into the
hypogastric artery. At that time a very meaningful
example of experimental science.
Although the “Nodus penis” had been described
centuries before, Francois de LaPeyronie (16781747) gave the first extended clinical report on the
disease named after him in his article “Sur quelques
obstacles qui s’opposent à l’éjaculation naturelle
de la semence“ (On some obstacles to the natural
ejaculation of the semen) from 1743. In his opinion
the plaque was predominantly caused by venereal
diseases.
The famous surgeon and anatomist John Hunter
(1728-1793) (Fig.19) from London is well-known
for his contributions on venereal diseases, the
prostate and urethral strictures. He also dedicated
an interesting chapter on impotence in his book “A
Treatise on the Venereal Disease” (1786) in which

(Fig.21) Sigmund Freud (portrait and frontispiece of
his publication from 1905 / 2nd edition 1910).
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Spiegel patented his chemical discovery in the UK in
1900 an this resulted in a more then 100 years story of
oral drug treatment of erectile dysfunction especially
in psychogenic and mild organic disorders.
The essay with the remarkable title ”Über die
allgemeinste Erniedrigung des Liebeslebens
(The most prevalent form of degradation in erotic
life)” was published in 1912 and is one of the few
publications in which Sigmund Freud (1856-1939)
(Fig.21) deals directly with male erection disorders.
Here he introduced the term “psychical impotence”
into his writings and stressed the high prevalence
of this condition which is manifested by “a refusal
of the sexual organs” to execute the sexual act
[16]. Historically, there was a certain negative
impact of Freudism through the resulting focus on
a psychogenic understanding of sexual dysfunction.
Especially in erectile dysfunction organic concepts
of pathophysiology as well as new approaches of
somatic therapy were inhibited for many decades.

(Fig.22) Otto Lederer (patent with technical drawing
for his vacuum device from 1913).

in 1971 – was fundamental for the understanding of
the first effective oral treatment of erectile dysfunction
with PDE-5-inhibitors at the end of the 20th century.

The first milestone in effective medical treatment
of severe organic erectile dysfunction was the
intracavernous injection of vasoactive drugs. By
accident the French vascular surgeon Ronald
Virag from Paris discovered the proerectile effect of
papaverine during a revascularization surgery of the
penis and suggested therapeutic injection into the
corpus cavernosum in 1982.

Vaccuum constriction devices:
The curative application of negative pressure to
different parts of the body was well established in 19th
century medicine. The American physician John King
was the first to suggest a continuous and repeated
application of a vacuum device to the penis for the cure
of impotence in 1874. Finally, the Viennese physician
Otto Lederer (1872-1944/45) made the significant
improvement of adding a compression ring to the
use of the vacuum device to facilitate an on-demand
erection in 1913 (Fig.22); long before Geddings
D. Osbon constructed his modern device in 1960.

One year later Giles S. Brindley reported a list of
experiments where he described the possibility of
getting an efficient erection through what he called
“cavernosal alpha-blockade”. He reported that large
doses of oral phenoxybenzamine caused penile
tumescence that lasted for 24 to 48 hours. He
also produced erections with parenteral and penile
injection of phentolamine and phenoxybenzamine.
He proposed the therapeutical use of intracavernous
injection for patients with erectile dysfunction and
he stated that intracavernous injection could be a
diagnostic tool; he believed that a good response
could rule-out a vascular cause, but not a neurogenic
one. Brindley also made history with his dramatic
presentation of the effect of intracavernous injection
of the alpha-receptor antagonist phenoxybenzamine
into his own penis at the 1983 meeting of the
American Urological Association (AUA) [57].

Surgical treatment:
Ambroise Paré (1510-1590) suggested an “artificial
penis” made of a wooden pipe or tube for patients
after traumatic penile amputation in order to facilitate
a proper micturition in the standing position. Although
not intended for sexual activities one might call this
device a 16th century “penile prosthesis” as per
definition a prosthesis – in contrast to an implant replaces the whole organ or part of the body.
In 1873 the Italian physician Francesco Parona
(1842-1907) injected the varicous dorsal penile vein
of an impotent young patient with hypertonic saline
in order to cause sclerosis and by this reduce the
excessive venous outflow. More then two decades
after this first case report several American doctors
started performing surgical dorsal vein ligation or
resection as e.g. Frank Lydston in 1908.

Finally, Adrian W. Zorgniotti from New York
introduced drug combination of papaverine and
phentolamine in 1985 [58].
With his biochemical research, as outlined in the
paper “Fractionation and characterization of a cyclic
adenine ribonucleotide formed by tissue” from
1958, the American Earl W. Sutherland (19151974) discovered the physiological significance of
cyclic nucleotides in the regulation of cell and tissue
function. This basic knowledge – for which he was
awarded the Nobel Prize in Medicine and Physiology

Since the early 1930´s Oswald S. Lowsley
(1884-1955) (Fig.23) from New York was the main
protagonist of surgical treatment for corporovenoocclusive dysfunction. He combined simple dorsal
vein plication with a surgically more advanced
perineal crural technique in which he plicated the
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bulbocavernous and ischiocavernous muscles with
several mattress sutures.
The first penile implant to facilitate an erection was
used in a phalloplasty procedure performed by the
Russian surgeon Nikolaj A. Bogaraz (1874-1952)
(Fig.24) in 1936. He used the patient´s rip cartilage
and in later years he even performed this operation
in patients with morphologic intact penis but suffering
from erectile dysfunction [59].
In 1948 the French surgeon René Leriche (18791955) (Fig.25) firstly mentioned arterial vascular
impotence in thrombotic obliteration of the aortic
bifurcation, a syndrome he had already described in
detail in the 1920’s and which today is named after
him. During the following time several strategies
were outlined to save or reconstruct the internal iliac
artery during abdomino-pelvic vascular surgery to
maintain or restore erectile function.

(Fig.23) Oswald S. Lowsley (portrait and illustration
of plication of ischiocavernous muscles)

In 1973 Václav Michal from Prague reported the
first microsurgical treatment of vascular erectile
dysfunction by performing a revascularization
with direct anastomosis of the inferior epigastric
artery to the corpus cavernosum. He was one of
the first researchers to observe that failure of the
hemodynamics of erection played an important role
in the pathogenesis of impotence in many patients.
He also discussed the use of phallo-arteriography
with saline-filled erection to visualize the proximal
arterial disease. In the 1980’s further techniques
were introduced later by Michal himself, as well as
by Ronald Virag from Paris and Dieter Hauri from
Zurich.

(Fig.24) Nikolaj A. Bogaraz (Portrait and result after
phalloplasty with rip cartilige)

Texas, together with his colleagues William E. Bradlley and Gerald W. Timm when they implanted the
first silicone inflatable device on February 2nd, 1973.

The very breakthrough of penile implant surgery was
initiated by F. Brantley Scott (Fig.26) from Houston,

(Fig.25) René Leriche (portrait and publication from 1923).
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(Fig.26) F. Brantley Scott (portrait and illustration of first inflatable penile implant from 1973)

This was one the first effective treatments of erectile
dysfunction. The authors were very imaginative for
that time, describing a completely new concept, insstead of rods, using inflatable cylinders which could
be filled – on the man`s demand - through pressing
a pump positioned subcutaneously in the scrotum,
transferring the fluid from a reservoir implanted in
the Retzius space to the cylinders promoting pennile rigidity. This device – the basis of the modern
ones - had had an extraordinary evolution since this
publication in 1973. Scott is also recognized for the
creation the urinary artificial sphincter which revoluttionized the treatment of urinary incontinence [60].

Kinsey obtained a grant from the “National Council’s
Committee for Research in the Problems of Sex”,
which was at the time funded by the Rockefeller
Foundation. He assembled a multidisciplinary ressearch team that included Clyde E. Martin, a student
assistant who became a research associate; Wardell
B.Pomeroy, a clinical psychologist; and Paul H. Gebhhard, an anthropologist. Kinsey and his colleagues
established the “Institute for Sex Research” in 1947
as a separate, nonprofit organization.
Kinsey published «Sexual Behavior In The Human
Male» in 1948, which came to be known as the
«Kinsey Report». It sold more than 250,000 copies
and was translated into a dozen languages. In 1953
the Institute published “Sexual Behavior In The
Human Female”, which also sold more than 250,000
copies and was translated into several languages.
These two reports sharply challenged many myths
about sexual behavior in American society and
revealed findings on various previously taboo topics,
such as extramarital sexuality, homosexuality,
bisexuality, oral sex, masturbation, and prostitution.
Only relatively few male individuals with erectile
dysfunction were analyzed. Although those studies
were devoted only to white, young Americans
they contributed strongly for the change of sexual
behaviour in the USA in the second part of the
20th century. Despite the wide-spread acceptance
of the scientific study of sexuality in U.S. society,
conservative forces continued to attack the work
pioneered by Kinsey as well as on-going studies by
the Institute for Sexual Research, which resulted in
the suspension of the research grants and ended
up the work [http://www.pbs.org/wgbh/amex/kinsey/
peopleevents/p_kinsey.html] [1].

x. Sexual medicine as a true
speciality after World War II
After World War II and mainly after Kinsey´s
reports the field of Sexual Medicine experienced a
fast development. It is impossible to cover all the
individuals who contributed to that research, but four
of the early pioneers from the 1950’s and 1960’s
should be cited in detail.

Alfred Kinsey:
Alfred Charles Kinsey (1894–1956) can be conssidered the pioneer in the quantitative and epidemmiologic study of human sexuality collecting sexual
histories from a large number of men and women,
resulting in a final sample of around 18,000. His intterest in human sexuality fortuitously began when in
1938 he was responsible for a course on marriage at
the University of Indiana and found that little survey
research was available on human sexuality. In 1941,
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Giuseppe Conti:

William Masters and Virginia Johnson:

The Italian anatomist Giuseppe Conti from Padua was
a pioneer in scholarly research into erectile function.
His seminal report “L’erection du penis humain et
ses bases morphologico-vasculaires” (The erection
of the human penis and its’ morphologico-vascular
basis) was published in 1952 and represents one of
the earliest attempts to scientifically and precisely
characterize penile hemodynamics and structure as
they relate to the phenomenon of erection.

William Howell Masters (1915-2001) was one the
first to study the anatomy and physiology of human
sexuality in the laboratory, and the publication of
the reports on his findings created much interest
and criticism. Since then, he and his colleague and
wife, Virginia Eshelman Johnson (born 1925), have
become well-known as researchers and therapists in
the field of human sexuality, and together they have
established the Reproduction Biology Center and
later the Masters and Johnson Institute in St. Louis,
Missouri.

Conti found that the penile arteries contained
areas of subintimal longitudinal smooth muscle
that protruded into the lumen. Busche referred to
these structures as “Polsterkissen”; i.e. cushions
or polsters near branch points of the deep penile
artery. Based on composition and location Conti
postulated that these structures permitted selective
shunting of arterial blood to either “nutritive” arteries
or anastomotic arteries that communicated with the
cavernous spaces. Depending on their opening
or closing an erection or detumescence would
result. This theory persisted until 1980. Counter
to his contemporaries, Conti proposed that rather
than a single mechanism, a number of events are
responsible for penile erections. Specifically, he
hypothesized that the interplay of arterial inflow with
the shunting of blood into the corpora cavernosal
spaces and the obstruction of venous outflow
resulted in the engorgement of the penis [61].

In 1954 Masters started his research on human
sexual response. He was concerned that the medical
profession had too little information on sexuality to
understand clients’ problems. As Kinsey had based
his research on case histories, interviews, and
secondhand data, Masters decided to study human
sexual stimulation using measuring technology in a
laboratory situation.
In 1956 he hired Virginia Johnson, a sociology
student, to help in the interviewing and screening
of volunteers. The study was conducted over an
eleven-year period with 382 women and 312 men
participating. Masters and Johnson described a fourphased cycle relating to male and female sexual
responses. To measure physiological changes, they
used electroencephalographs, electrocardiographs,
color cinematography, and biochemical studies. They
estimated that they had observed «10,000 complete
cycles of sexual response». Their findings about
female sexual arousal described the mechanisms
of vaginal lubrication and orgasm and proved that
some women were capable of being multiorgasmic.

James Semans:
James H. Semans (1910-2005), a Duke University
surgeon and urologist combined a career as a leading
medical scientist and physician with a passion for
the arts and charitable causes. He was a pioneer in
rehabilitative and urinary surgery.

In 1966 Masters and Johnson published “Human
Sexual Response” and in 1970 “Human Sexual
Inadequacy”, where they discussed sexual problems
such as impotence [14].

The cultural climate of the southern United States
in the immediate period after World War II was quite
reserved and conservative, not in a political sense,
but in a social sense. Deeply religious and very
homogeneous the south was not progressive in any
sense, particularly when it comes to sexual matters.
In this environment Semans published in 1956
a classical article on the treatment of premature
ejaculation. He was the first to describe a direct,
behavioral treatment for premature ejaculation, the
stop-start technique.

Epilogue
Around 1970 many physicians were dealing with
issues of sexual medicine and the term itself and it´s
modern definition became established in the medical
community, as has been outlined in the introducing
chapter on terminology of this article (see above).
Several societies had already been or were about to
be founded in the field of sexology at that time [7].
A key event for the formation of another important
society was the “First International Conference on
Corpus Cavernosum Revascularization” in New York
in October 1978. Adrian W. Zorgniotti, a visionary
urologist from the Cabrini Medical Center in New
York, identified and invited experts on vasculogenic
impotence from all over the world for this meeting.
From the subsequent activities and meetings of this
group arose the “International Society of Impotence
Research” (ISIR), that later opened it´s arms to other

This article is one the first major open discussion of
the behavioral issues surrounding sexual dysfunction
to appear in the literature. For the first he pointed
out that premature ejaculation could lead to erectile
dysfunction. The paper consists of an observational
series of cases, each discussed individually which
together form the basis for a recommend technique
to decrease the stimulation leading to a retarded
ejaculation [62].
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specialities as e.g. psychiatrists, psychologists,
gynecologists, general practitioners to be renamed
as the “International Society for Sexual Medicine”
(ISSM). This evolution has been outlined in detail in
a recent article by Lewis and Wagner [63].
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Definitions, Classification,
and Epidemiology of Sexual
Dysfunction
Kerstin S. Fugl-Meyer, Ronald W. Lewis
Giovanni Corona , Richard D. Hayes, Edward O. Laumann
Edson D. Moreira Jr., Alessandra H. Rellini, Taylor Segraves
disentangle true population effects from differences
in reported prevalence that are simply due to
inconsistent use of definitions. For example, where
researchers follow DSM-IV definitions [1] then only
persons who experience both sexual dysfunction
per se and sexual distress are classed as having a
sexual dysfunction. [2-4] Studies that only measure
sexual function per se are likely to report higher
prevalence estimates compared to studies based
strictly on DSM-IV definitions. Those reading the
literature might erroneously conclude that the higher
prevalence is due to population differences when in
fact a large part of the difference in prevalence may
simply be due to the inconsistent use of definitions.

I. General Introduction
Epidemiological data are the basis for assessing
the impact of a condition on a given society. The
two components of epidemiology, descriptive
epidemiology (incidence and prevalence by persons,
place and time) and analytical epidemiology (the
search for disease or condition risk that may serve
to increase prospects for prevention) are the main
components for this chapter, in addition to defining
the sexual disorders in women and men. Incidence
is defined as the number of new cases with a certain
condition during a specific time period in relation
to the size of the population studied. Prevalence
characterizes the proportion of a given population
that at a given time has the condition. Therefore, it is
important that epidemiological studies are reasonably
valid, and particularly that they cover representative
samples. In case of sexual dysfunctions, incidence
and prevalence are usually measured using selfreports. Lack of consensus in definition of the
condition and in scaling does, however, lead to
considerable problems for comparing incidence
and prevalence of sexual conditions described in
different investigations. Different methodological
rationales, such as the time period studied (1 month,
3 months, 6 months, 1 year, life-time), different age
strata included and (self-) selection biases are other
problems in comparative analysis. Some reports
included only one particular sexual dysfunction,
most prominently for studies of erectile dysfunction,
while some include different conditions in both
genders, making it possible to perform cross-gender
epidemiological calculations. This heterogeneity
in the literature means that we are often unable to

Thus, a uniform nomenclature including categorizations
as well as quantifications is necessary in order to pave
the road for valid and reliable: 1) comparative studies
between nations and regions 2) identification of risk
factors/co-morbidities 3) primary and secondary
preventions and 4) evidence based interventions.
A major thrust of this and the last [5] consultation
was to use evidence based medicine standards for
inclusion of material analysed and cited. [6] For the
summary of descriptive epidemiology, this committee
has adhered to the classification of epidemiological
validity described by Prins et al [7], who identified 15
dichotomizable (yes/no) points for being recognized
as valid from the prevalence or incidence point of
view (see Table 1). In this chapter only nationally or
regionally representative studies published in peerreviewed journal or in books, and judged to be al
least reasonably valid, i.e. reaching at least 10 of 15
possible yes-answers on the Prins et al assessment,
are included. Articles cited in the analytical section
are mainly scored 10 or higher using the evidence
based criteria. [6]
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Table 1. Criteria for the methodolical quality assessment of prevalence studies- one point for yes to lower case
External validity
Source population
(a) Does the method to select and invite participants result in a study population that covers the complete
population or a random sample?
Description of the eligibility criteria
(b) Is the age range specified?
(c) Are inclusion and exclusion criteria specified?
Participants and nonresponders
(d) Is the response rate > 70%, or is the information on nonresponders sufficient to make inference on the
representativeness of the study population?
Description of the study period
(e) Is the study period specified?
Description of the study population
(f) Are important population characteristicsa specified?
Internal validity
Data collection
(g) Are the data prospectively collected?
Measurement instrument (questionnaire, interview, additional)
(h) Is the measurement instrument validated?
(i) Is the period covered by the measurement instrument specified?
Definition of diseasesb
(j) Is a definition of the disease stated?
Reported prevalences
(k) Are age-specific and gender-specific prevalences reported?
(l) Are possible correlates of diseaseb reported?
Informativity
(m) Is the method of data collection properly described (interview, questionnaire, additional measurement)?
(n) Are the questions and answer possibilities stated?
(o) Are the reported prevalence rates reproducible?
a Two or more of: (i) age distribution; (ii) relevant comorbidity; (iii) lifestyle factors (eg smoking and alcohol consumption); and (iv)
socio-economic data (eg income, education level, marital status)
b Disease equals erectile dysfunction in this interview

II. Introduction to Definitions
of Sexual Dysfunctions

Recommendation 1 :
In rating level of evidence for epidemiological
studies, there is probably a need to expand the
point allowed for percentage of responders. The
current score of 1 for percentage of 70% or greater
is probably too narrow for modern epidemiological
studies. We may wish to have more flexibility for
this point such as maximum points for 70% and
greater, mid-range for 40-70%, low-range for 2040%, and subtraction point for those with response
rate of less that 20%. Grade C.

At present, the two most widely used sets of definitions
of sexual dysfunctions are those given by the World
Health Organization (WHO), 1980 [8] in the ICD-10,
and by the American Psychiatric Association, (DSMIV) in 1994. [1] In sexual medicine, the ICD-10 has
mainly been used within somatic care and the DSMIV psychological/model. Both sets of definitions are
mainly built upon the physiological model of genital
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responses and symptoms disturbing coital intercourse
first described by Masters and Johnson [9]; later
modified by Kaplan. [10] Both sets add to the sexual
response “cycle” in which, for women, vaginismus is
included. Both sets regard sexual dysfunctions (ICD10)/disorders (DSM-IV) as involving combinations of
physical and psychological constituents but believe
it possible to separate these.

for women’s sexual dysfunctions incorporating both
physiological and psychological pathophysiologies
and personal distress. An important feature of the
DSM-IV and the Basson et al sets of definitions is a
classification into lifelong vs. acquired (after a period
of “normal” functioning). Moreover, the DSM-IV calls
attention to another dimension, namely whether the
dysfunction is generalized (occurring in different
situations) vs. situational (occurring only in certain
situations). It is underlined that the clinical evaluattion should include etiological factors. There is a disccussion on the adequacy of the ICD-10 and DSMIV definatory systems which to many experts, and
perhaps particularly pertaining to women’s sexualiity, appear too “medicalized” [14] ironically labeled
biological innocence. Leiblum [15] and Basson [16]
from the perspective of women’s sexuality criticize
the concept of a linearly progressing sequential Dessire à Arousal à Orgasm model which does not
regard women’s sexuality. They suggest that many
cases of impaired sexual response or interest are
not dysfunctions per se, but are adaptive reactions
to problems in sexual relationships. [17] It has also
been suggested [18] that women’s sexual dysfuncttions may be best conceptualized as a global inhibittion of sexual response due to intrapersonal factors,
an inhibition which may also be true for male sexual
disorders. In epidemiological research it has been
found that, for women and men alike, all sexual dysffunctions are generally significantly associated. [1921] Hence, whereas definitions from a classificatory
and differential diagnostic point of view are necesssary, it appears unsound to assume that one sexual
disorder per se can, a priori, be expected to be a
solitary phenomenon for any given individual.

A basic feature of the ICD-10defintions is that sexual
function per se is defined as the various ways in
which an individual is able to participate in a sexual
relationship as he or she wishes. The ICD-10 uses
definatory categories, which are sub-categorized
into organic (N-series) and non-organic (F-series)
dysfunctions; but several inconsistencies are built
into the system. For example, female arousal
disorder is described in terms of vaginal physiological
response; while for the men, satisfactory intercourse
is included in the ED-definition. The ICD-10 does
not include delayed ejaculation as a category by
itself, presumably regarding retarded ejaculation as
equivalent to lack of orgasm.
The DSM-IV has two defined (A and B) categories
describing psychogenically based disorders: The A
category focuses on defining sexual disorders per se.
The common denominator of all being: “persistent or
recurrent”. It is explicitly pointed out that each disorder
must be separated from a dysfunction exclusively
due to a general medical condition or a substanceinduced sexual dysfunction. Here, a set of subtypes
is introduced. The latter set of definitions is valid only
if the dysfunction is fully explained by the medical
condition or the physical effects of a substance/drug,
respectively. When combinations of psychological
and organic conditions are judged to be causal for
a certain dysfunction, the DSM-IV advocates the
subtype: “due to combined factors”. The B category
of the DSM-IV definitions add to all dysfunctions, a
distress dimension: The disturbance causes marked
distress or interpersonal difficulty”. These A and B
sets of definitions enable distinguishing a dysfunction
per se from its emotional impact (but only if marked)
– intra- as well as interpersonally. The B category
does not leave a possibility for inclusion of mild or
sporadically occurring distress. The DSM-IV has
been criticized for its lack of operational criteria
for the diagnosis of sexual dysfunction. [11] It has
been suggested that criteria specifying severity and
duration be added in order to distinguish sexual
disorders requiring medical intervention from transient
alterations in sexual function related to life stress
or relationship difficulties. [12] These alterations
should lead to more homogenous groups for clinical
research and to revised estimates of the prevalence
of sexual dysfunction in the general population. At
this time, the criteria for the sexual dysfunctions are
being evaluated for DSM-V and ICD-11.

A number of serious problems can arise for
research when presumed etiology is incorporated
into definitions. While it is important to recognise
that sexual problems can stem from a wide range
of causes, this approach of including – or excluding
– possible etiology in the definition of sexual
dysfunction may undermine research aimed at
improving our understanding of women’s and men’s
sexuality. Problems arise because including etiology
in the definition means that the case definition is
inextricably entangled with the potential risk factors
of interest. This makes it difficult to undertake a
valid analysis of risk factors or demonstrate causal
relationships between these risk factors and sexual
responses. For example there is evidence that
relationship factors play a very important role in
female sexual responses. [2] We therefore might
be tempted to exclude low sexual function that is a
product of a poor relationship from our definition of
FSD. If we did, we would not be able to assess the
impact of poor relationships on FSD because couples
with poor relationships who experienced sexual
difficulties would no longer be classified as having
FSD. If we include various relationship factors as

Some years ago a consensus panel [13] recommmended a new diagnostic and classification system
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part of sexual dysfunction definitions in this way then
it will not be possible to assess the impact of these
relationship factors in future epidemiological studies.
Furthermore, while certain factors may appear
particularly important today this may change in the
future or between populations. Currently much of the
literature relating to FSD, and to some extent to MSD,
is based on western populations. The etiological
factors that are important in western societies may
be very different to those in other cultures. In some
instances it is not clear whether factors associated
with FSD are the cause or the consequence of
the sexual difficulties. Consequently we could
run the risk of including in the definitions of sexual
dysfunctions factors that are actually a consequence
of FSD rather then part of the etiology or factors that
are simply markers for the true underlying causes
that we have not yet fully investigated.

b) The area of sexual arousal disorder is divided into
three subtypes. Genital sexual arousal dysfunctions
are absent or impaired genital sexual arousal; selfreport may include minimal vulval swelling or vaginal
lubrication from any type of sexual stimulation and
reduced sexual sensation from caressing genitalia.
Subjective sexual excitement still occurs from
non-genital sexual stimuli. Subjective sexual
arousal dysfunction is the absence of or markedly
diminished feelings of sexual arousal, (sexual
excitement and sexual pleasure), from any type of
sexual stimulation. Vaginal lubrication or other signs
of physical response still occur. Combined genital
and subjective arousal dysfunction is absence of
or markedly diminished feelings of sexual arousal
(sexual excitement and sexual pleasure) from any
type of sexual stimulation as well as complaints of
absent or impaired genital sexual arousal (vulval
swelling, lubrication).

Recommendation 2. :

c) Persistent genital arousal dysfunction is
spontaneous, intrusive and unwanted genital arousal
(i.e. tingling, throbbing, pulsating) in the absence
of sexual interest and desire. Any awareness of
subjective arousal is typically but not invariably
unpleasant. The arousal is unrelieved by one or
more orgasms and the feeling or arousal persists for
hours or days.

There is a need to recognize that definitions
for sexual dysfunction may be different for
epidemiological studies versus those needed for
clinical applications. Epidemiology studies may
ask the incidence or prevalence of a disorder in
a community but for clinical definitions further
expansion such as duration and severity may need
to be part of the defined disease evaluated and
treated. The latter in epidemiological studies go
beyond the per se definition of the disorder itself.
There is a need to keep these parallel as possible.
Grade C.

d) Orgasmic dysfunction in women is lack of
orgasm, markedly diminished intensity of orgasmic
sensations or marked delay of orgasm from any kind
of stimulation. There is a self-report of (high) sexual
arousal/excitement in this disorder.

III. Definitions of Sexual
Dysfunction from this
Consultation

e) Dyspareunia is persistent or recurrent pain with
attempted or complete vaginal entry and /or penile
vaginal intercourse. Vaginismus is the persistent or
recurrent difficulties of the woman to allow vaginal
entry of a penis, a finger and/or any object, despite
the women’s expressed wish to do so. There is often
(phobic) avoidance and anticipation/fear of pain.
Structural or other physical abnormalities must be
ruled out/addressed.

On the basis of these deliberations, this committee
has selected the following definitions. These do
not generally separate organic from psychological
caused dysfunctions which should (if adequate)
be clarified through the etiology and they are not
mutually exclusive.

For clinical studies and relevance to clinical
situations, various descriptors are recommended
for the various sexual dysfunctions in women and
men. They include degree of distress scales, lifelong or acquired status, situational or generalized
occurrence, and other relevant conditional states.

1. D
 efinitions of sexual dysfunctions
in women
The definitions of sexual dysfunction in women
came primarily from deliberations by the work by
Basson et al [22] and the members of chapter 16 of
this consultation.

2. D
 efinition of sexual dysfunctions
in men

a) Sexual interest/desire dysfunctions are

diminished or absent feeling of sexual interest or
desire, absent sexual thoughts or fantasies and a
lack of responsive desire. Motivation (here defined
as reasons/incentives), for attempting to become
sexually aroused are scarce or absent. Sexual
aversion disorder is anxiety and/or disgust at
the anticipation of/or attempt to have any sexual
activity.

a) Sexual interest/desire dysfunction has to some
extent been neglected in epidemiological research
but is quite commonly seen in clinical practice. This
committee suggests a definition identical to the one
for women (see above).
b) Erectile dysfunction (ED) is defined as the
consistent or recurrent inability of a man to attain
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and/or maintain penile erection sufficient for sexual
activity. A 3-months minimum duration is accepted
for establishment of the diagnosis. In some instances
of trauma or surgically induced ED (e.g. post radical
prostatectomy), the diagnosis may be given prior to
3 months. Objective testing (or partner reports) may
be used to support the diagnosis of ED, but these
measures cannot substitute for the patient’s selfreport in classifying the dysfunction or establishing the
diagnosis.

per se and for dysfunction-caused distress. This
scale has been trichotomized: No dysfunction (neveer), Mild dysfunction (hardly ever, rather rarely) and
Manifest dysfunction (rather often, often, always,
nearly always).
The common mode used in population-based
epidemiological research is single variables, each
intended to cover one particular sexual dysfunction.
The possible adequacy of using single question selfassessment was looked upon by Derby et al [28],
who found close correlations between the prevalence
of erectile dysfunction, tapped simultaneously by the
IIEF erection domain, three erectile domain items of
the BSMFI [29] and the one four grade (No, Mild,
Moderate, Complete) item used by Feldman et al [26]
in their now classical treatise of the prevalence of ED.

c) In August, 2007, the International Society for
Sexual Medicine (ISSM) convened a panel of experts
to review criteria for premature ejaculation. This panel
proposed the following evidence-based definition of
lifelong premature ejaculation : “ejaculation which
always or nearly always occurs prior to or within
about one minute of vaginal penetration, and the
inability to delay ejaculation on all or nearly all vaginal
penetrations, and negative personal consequences
such as distress, bother , frustration and/or the
avoidance of sexual intimacy.” The panel concluded
that there was insufficient evidence to propose
definitions for acquired premature ejaculation [23].

During recent decades different clinically well
validated questionnaires, some examples being for
men the IIEF [30] and for women FSFI [31], have
been introduced. Furthermore, aggregated scores
have been questioned [32-33] as a summed score
may obscure a sexual aspirations-achievement
gap within pertinent sub-domains. Furthermore,
newer scales for measuring FSD have some
advantages over single item questions. Recently, the
Standardization Committee of International Society
for sexual Medicine has completed a thorough
review of the questionnaires constructed to assess
female and male sexual function. (in preparation)
Of the questionnaires taken into consideration, for
women the FSDS [34] and the SFQ [35-36] were
recommended for both clinical and research use.
Problems can arise when single questions are
used in epidemiological studies. For example in a
number of studies respondents are simply asked
to report problems (or difficulties) with sexual
desire that occurred for one month or more in
previous 12 months. [20,37-38] . Both distress (i.e.
problem or difficulty) and sexual function (desire)
components are therefore combined into the one
question. This makes it difficult to separate out the
relative contribution of distress versus low function
or recognize which factors are associated with the
each of these two components. Moreover, we cannot
be sure to what extent distress has been taken into
account in participant responses or whether some
participants have incorporated distress in their
answers and others have not.

Recommendation 3. :
This committee recommends using the ISSM
derived definition (from the convened panel of
experts) for life-long premature ejaculation as the
new epidemiological definition. Grade B.

d) Anejaculation is the absence of ejaculation
during orgasm.

e) Orgasmic dysfunction is inability to achieve an
orgasm, markedly diminished intensity of orgasmic
sensations or marked delay of orgasm during any
kind of sexual stimulation. There is a self-report of
(high) sexual arousal/excitement in this disorder
and orgasmic dysfunction can occur together with
ejaculatory function.

f) Dyspareunia is persistent or recurrent genital
pain during sexual activities.

3. Classification of severity
To make studies comparable, it seems to be of impportance not only to have uniform definitions but also
to use uniform scales. The two grade scales (yes/
no), for example used by Laumann et al [20], Kadri
et al [24], and Smith et al [25], may be too rigorously
undifferentiated and may lead to exaggeration of
the severity of any given dysfunction. In the USA,
a four-graded (No/Mild/Moderate/Complete) scale
has been used [26], while in Sweden [27] in another
large prevalence study a 6-graded scale (Never /
Hardly ever / Rather rarely / Rather / often Never
/ hardly ever / Rather rarely/rather often / Often/Alwways, Nearly always) has been used applying single
questions both for characterization of dysfunction

Overall, it appears that the field lacks questionnaires
able to measure sexual function for women not in a
relationship and no questionnaire has been further
validated on non-heterosexual women, although
some preliminary data exists on the FSFI in lesbian
women. Although several epidemiological studies
have used single items to assess sexual function in
different domains, currently there is a lack of empirical
evidence for the discriminant validity of single-item
measures of sexual dysfunction in women.
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We now have good evidence that a single item
question can produce very different prevalence
estimates than a validated multi-item scale when
measuring FSD. In recent study prevalence estimates
produced by simple non-validated questions were
compared against those obtained using validated
multi-item scales in the one sample of women. [39]
When instruments with the same recall (the previous
month) were examined side by side, simple questions
produced significantly different prevalence estimates
for desire, arousal, orgasm and pain disorders
compared to the validated multi-item scales that
incorporated sexual distress. [39] Furthermore, that
investigation provided evidence that compared to
validated multi-item scales, simple questions identify
different sub-groups of women as experiencing FSD.
[39] Compared to a single question, validated, multiitem scales such as the FSFI, [31] and PFSF [4041] that simply examine sexual function have the
advantage of being able to examine both frequency
and intensity of sexual experiences with out asking
women to self diagnose or guess what is normal
sexual function. Some multi-item scales [36] have
the added advantage of providing cut off scores for a
number of different sub-categories (or sub-domains)
of sexual function. These instruments have been
translated into a variety of different languages [4243] and are beginning to be more widely used in
epidemiological, observational studies. [44]

dysfunction there are five population-based studies
that describe the incidence of erectile dysfunction,
two from the USA [47-48], one from Brazil [49], one
from the Netherlands [50], and one from Finland
[51, 52] (See Tables 2 and 3.) Two other papers
have been identified that report on incidence in a
preventive medical care clinic in the USA [53] or in a
group of general practices in the UK [54]. The most
important conclusion that can be drawn from these
studies is that incidence is strongly associated with
age. In the study from the UK the incidence of ED
varied between 8-10 cases per 1000 man years in
the period 1999-2000 (in men aged 40-79). This
incidence had more than doubled from about 4
cases per 1000 man years in the period 1996-1997,
that is, before the introduction of Sildenafil.

Although self-reported questionnaires such as
IIEF, FSFI and BSMFI have demonstrated their
utility for the evaluation of male and female sexual
dysfunctions, they do not provide any pathogenetic
information. SIEDY (Structured Interview on
Erectile Dysfunction) is the only case history tool
sufficiently validated for this purpose. [45] This is
a 13-item structured interview composed of three
scales, which identify and quantify three domains
simultaneously present in ED patients (organic:
Scale 1, relational: Scale 2 and intrapsychic: Scale
3). Organic, relational, and intrapsychic factors are
often to be found together and mutually interacting
in ED patients. Hence, an anamnestic instrument
which simultaneously and quantitatively evaluates
them can provide an interesting option to overview
them. In addition, SIEDY can predict with 70%
sensitivity and specificity the presence of an organic
component of ED. SIEDY is therefore a unique,
validated anamnestic and diagnostic instrument
available to physician confronting ED. [46]

The Brazilian study was conducted in the city of
Salvador, the third largest city of the country, with
a racially diverse population. [49]Analyses were
performed on 428 ED-free men at baseline (with a
baseline age between 40 and 69 years; 53% of the
men were below the age of 50 at baseline). After
an average follow-up of 2 years (range 1.7-2.3) a
crude incidence rate of 65.6 cases per 1000 manyears was found (95% CI: 49.6-85.2). The annual
incidence rate increased with each decade of age
(table 2). The age-adjusted risk for ED was higher
for men with lower education, diabetes, treated
heart disease, treated hypertension, depression and
benign prostatic hyperplasia. Based on an analysis
of baseline characteristics of men in the study, the
authors conclude that the analysis sample was
similar to the sample of men lost to follow-up.

The first published, population-based study on
incidence came from the MMAS (Massachusetts
Male Aging Study) [47]; the participants were
predominantly white. Analyses were performed on
847 ED-free men at baseline (with a baseline age
between 40 and 69 years; average 52.2 years). After
an average follow-up of 8.8 years a crude incidence
rate of 26 cases per 1000 man-years was found
(95% CI: 22.9-29.9). The annual incidence rate
increased with each decade of age (table 2). The
age-adjusted risk for ED was higher for men with
lower education, diabetes, treated heart disease,
and treated hypertension.

In Europe, the Krimpen study was conducted in the
town of Krimpen aan den IJssel (The Netherlands),
this is a commuter town near Rotterdam with a
predominantly Caucasian population. [50] Analyses
were performed on 1458 “clinically-relevant-ED”free men and 1432 ED-free men (see table 2. for
definitions of ED) at baseline (with a baseline age
between 50 and 78 years; therefore, in comparison
with the other two studies, all men were above
the age of 50 at baseline). Inasmuch as this study
consisted of a baseline measurement and 2 followup measurements after an average of 2.1 and 4.2
years, respectively, it was possible to determine

IV. Descriptive epidemiology
1. Incidence of sexual dysfunctions
in men
There are few epidemiological surveys addressing
the incidence of sexual disorders. For erectile
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At home interview

erection adequate
for satisfactory

erection adequate

for satisfactory
sexual intercourse

get and keep an

get and keep an

sexual intercourse

never able to

never able to

(scale: 4 grades)

(scale: 4 grades)
Sometimes or

question

question

Sometimes or

assessment

assessment

Definition of ED

Validated single

Validated single

Cohort study

Cohort study

Instrument

to loss to follow-up

and cancer

Study design

sample similar

heart disease

Non-responders

Men in analysis

Participants more

Differences

Follow-up:

not possible

Erections with severely reduced rigidity or erection

(scale: 4 grades)

Validated single assessment question

Cohort study

to 261 non-responders questioned

Participants more LUTS and better health status compared

78% (2.1y) / 62% (4.2y)

50%

77% (8.8 y)

Baseline:
83% (2 y)

52%

Response rate
92%

to health center / Clinic

Self-administered questionnaire handed in at visit

neurogenic bladder disease or negative advice by GP

sexual partner

At home interview

No cancer of prostate or bladder, radical prostatectomy,

Men with

50-78

All men registered in all general practices in Krimpen

Krimpen aan den Ijssel (The Netherlands)

(Krimpen study)

Schouten et al 50.

assessment

Method of

Eligibility criteria

participants

40-70

population sample

40-69

population sample

Random

Population type

Age range of

Random

(USA)

location

Salvador (Brazil)

Moreira et al. 49.

Massachusetts

(MMAStudy)

Johannes et al 47.

Geographic

Authors

Table 2. Incidence rates of erectile dysfunction in population based cohort studies.

does not succeed at all

Minimal: some difficulties
Moderate: fairly/frequent
Complete: intercourse

Scale 3 grades:

NIH definition: inability to
achieve or maintain erection
sufficient for satisfactory
sexual function.

(scaled: 4 grades)

and maintaining erection

assessment for obtaining

Cohort Study Two question

a history of chronic disease

older and more frequently had

Men without follow-up were

46% (5 y)

62%

questionnaire

Mailed Self-administered

No institutionalized patients

50-75

national population register

Men living in Tampere or
surrounding municipalities from

Finland

Shiri et al 51, 52.
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(49.685.2)

(22.5-29.9)

Age specific
40-49 y 12.4
incidence rates
50-59 y 29.8
Cases/1000
60-69 y 46.4
person years
60-69 y
189.5

50-59 y
53.7

40-49 y
33.3

65.6

25.9

Crude
Incidence:

Cases / 1000
person years
(95% CI)

853

7475

Person years
of follow-up

(Krimpen study)

Schouten et al 50.

50-59 y
60-69 y 28.9
70-78 y 39.1

60-69 y 34.0
70-78 y 96.6

25.3

(23.9-32.9)

28.1

50-59 y 21.2

(28.0-38.4)

32.8

2174

70-78 y 64.4

60-69 y 23.9

50-59 y 10.1

(16.1-22.9)

19.2

3180

ED

ED
2135

4.2 (3.6-5.8)

2.1 (1.8-3.3)
Clin.relevant ED

70-78 y 26.8

60-69 y 14.7

50-59 y 11.4

(11.7-17.0)

14.1

3259

Clin.relevant ED

Erections with severely reduced rigidity or erection not possible and a bit of
a problem, quite a problem or a serious problem for the man

Or

Clinically relevant ED (including concern): Erections with reduced rigidity,
severely reduced rigidity or erection not possible and quite a problem or a
serious problem for the man

1998-2000 NS
2 (1.7-2.3)

1987-89,1995-97

Time period

NA

Moreira et
al. 49.

Mean follow-up 8.8 (?-?)
(range) yrs.

NA

(MMA Study)

Johannes et al 47.

Alternative
definition of
ED

Authors

Table 2. Incidence rates of erectile dysfunction in population based cohort studies. (Continued)

70-75y

60-65y

Comp 52 (39-69)

Mod 92 (70-120)

Min 187 (129-271)

All 84 (64-110)

Comp 23(17-30)

Mod 51 (41-62)

Min 166 (131-209)

All 49 (40-60)

Comp 5 (3-8)

Mod 23 (18-29)

Min 96 (77-120)

ALL 22 (17-29)

Comp 18 (15-22)

Mod 41 (36-47)

Min127 (110-148)

All 39 (34-45)

NS

50-55 y

5

1994-1999

NA

Shiri et al 51, 52.

Table 3 . Sexual function incidence (1996–2004) without prevalent cases for men in the Olmsted County
Study of Urinary Symptoms and Health Status among Men [48]
Erectile dysfunction
Age (yrs)

Incident cases

Person-years

Incidence/1,000 man-years

95% CI

40-49

8

1,328

6

3, 12

50-59

54

4,406

12

9, 16

60-69

88

2,346

38

30, 46

70+

102

866

118

96, 143

40+

252

8,946

28

25, 32

Low libido
Age (yrs)

Incident cases

Person-years

Incidence/1,000 man-years

95% CI

40-49

13

1,333

10

5, 17

50-59

94

4,211

22

18, 27

60-69

98

2,269

43

35, 33

70+

96

813

118

96, 144

40+

301

8,626

35

31, 39

Ejaculatory dysfunction
Age (yrs)

Incident cases

Person-years

Incidence/1,000 man-years

95% CI

40-49

5

1,354

4

1, 9

50-59

41

4,481

9

7, 12

60-69

75

2,552

29

23,37

70+

110

1,065

103

85, 124

40+

231

9,452

24

21, 28

Perceived sexual problems
Age (yrs)

Incident cases

Person-years

Incidence/1,000 man-years

95% CI

40-49

9

1,362

7

3, 13

50-59

37

4,495

8

6, 11

60-69

88

2,145

41

33, 51

70+

75

1,174

64

50,80

40+

155

9,815

16

13, 18

Low sexual satisfaction
Age (yrs)

Incident cases

Person-years

Incidence/1,000 man-years

95% CI

40-49

28

1,242

23

15, 33

50-59

119

3,796

31

26, 38

60-69

88

2,145

41

33, 51

70+

75

1,174

64

50, 80

40+

310

8,357

37

33, 41
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incidence rates based on two different follow-up
periods. After an average follow-up of 2.1 years
(range 1.8-3.3), a crude incidence rate of 32.8 cases
per 1000 man-years was found (95% CI: 28.0-38.4).
Furthermore, after an average follow-up of 4.2 years
(range 3.6-5.8) a crude incidence rate of 19.2 cases
per 1000 man-years was found (95% CI: 16.1-22.9).
The annual incidence rate increased with each
decade of age (table 2).

in all sexual function domains compared to men
who did not have ED at baseline. Other baseline
characteristics, including education level; smoking
status; and presence of diabetes, hypertension,
or coronary heart disease, were not significantly
associated with the rate of decline in sexual function.
Change in erectile function was significantly
correlated with change in all other sexual function
domains. Correlations among changes in erectile
function, sexual drive, and ejaculatory function were
consistent across age groups. However, significantly
smaller correlations between these measures, and
sexual satisfaction and problem assessment were
observed among older men, suggesting that while
sexual function may worsen among these men, older
men may be less likely to perceive this as a problem
and be dissatisfied compared to younger men.

In this study, an attempt was made to determine
the incidence rate of “clinically relevant”- ED which
means that “concern” of the man was considered
in the definition. This analysis showed that the agespecific incidence rates as compared to the rates
based on the usual definition of ED, were higher in
the men aged 50-59, slightly lower in men between
60 and 69, but considerably lower in men above 70
years of age (table 2.). Based on an analysis of
lost to follow-up cases, the authors conclude that the
influence of this problem on age-specific incidence
rates is negligible.

It is clear that there are large differences in
incidence rates between these studies. Some of
the differences can be explained by the design of
the different studies. A younger baseline age (such
as in the MMAS and Brazil study compared to the
Krimpen study) would result in a population that is
on average healthier. Surveys conducted as at home
interviews might result in a baseline population that
is less healthy than in a study where the men have
to make an effort to visit a health center or clinic.
An eligibility criterion such as in involvements with a
sexual partner (MMAS) also theoretically results in a
potentially healthier baseline population. Differences
in socio-economic status (SES) between studies
have probably played an important contribution
to the variance in incident rates. In Brazil, more
than one third of the men had less than 4 years of
education. It is well known that level of education is
a good proxy for SES.

In another European study a target population of
3152 men born in 1924, 1934, or 1944 residing in
Tampere, Finland, or 11 surrounding municipalities
received by mail a questionnaire during the first
quarter of 1994 with two questions regarding
erectile dysfunction, trouble getting an erection
or maintaining the erection once intercourse had
begun. [51, 52] A similar questionnaire was sent in
May, 1999. Analyses were performed on 1442 (46%)
men responding at both time periods and answering
the erectile questions. The erectile dysfunction
was stratified into minimum (some difficulty in
obtaining and/or maintaining erection), moderate
(fairly frequently) or complete (intercourse does not
succeed at all). Incidence rates varied for age groups
and types of ED as shown in Table 2. The effect of
age showed increasing incidence of ED and in this
study diabetes was a major predictor of ED.

The comparison of the different follow-up periods
in the Krimpen study highlights that a longer followup leads to decrease of the crude incidence rate.
There are several reasons why this is the case. ED
may be a self-limiting problem in some men. After
a longer follow-up, more men may have died or
have become so ill that they cannot participate any
further, leaving a healthier population for the followup measurements.

The most recent study was a longitudinal study of
a group of men in the Olmsted County Study from
Mayo clinic. [48] Men who had a history of prostate
or bladder surgery, urethral surgery or stricture, or
medical or other neurological conditions that could
affect normal urinary function were excluded. These
men were studied biennially from 1996 (when the
brief male sexual function inventory (BSMSF) was
first used in this population study) to 2004. Incidence
rates for sexual dysfunctions were expressed as
incidence per 1000 person years. Of the 2,213 men
(mean age at baseline 58.39 years) who participated
in the Olmsted county study, 1827 men (83%) had
complete data on sexual function. The person-years
of follow-up ranged from 8,357 years for the sexual
satisfaction domain to 9,815 years for the sexual
problem assessment domain. Incidence data were
stratified for decades of age from 40 years to 70
plus years. Results are shown in Table 3. Men who
had ED at baseline experienced smaller declines

The above-mentioned factors and biases may work
in one direction or the other, making it very difficult
to compare studies in which one or more of the
factors or biases may be at work. It is clear that it
is impossible to identify “THE” incidence of ED. The
most important common theme of the studies is the
fact that incidence increases with age but also that
concern in men above 60 and certainly above 70 is
generally less, explaining the decreasing incidence
of “Clinically-relevant”- ED. But there is also a
censoring problem- differential mortality of the sick
and less-well purges the older population of the
potentially interested.
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In the Krimpen study the crude incidence of 14.1
cases per 1000 person years for “Clinically relevant”ED after a follow-up of 4.2 years is strikingly similar
to the incidence of ED (8-10 cases per 1000 man
years) that was recorded in general practices in the
UK in men aged 40-79 years, which is somewhat
younger than the Krimpen population. [54] The crude
incidence rates for ED were very similar between the
two studies from the United States but both included
men who were mostly Caucasian. [47, 48] However
the two year incidence rate for clinically relevant ED
from the Netherlands was also very similar to these
latter studies. [50]

methods stated above. All of the articles included
in the tables furnish evidence at the Ib hierarchical
level. [6] There is, by and large, (in spite of different
numbers of dysfunctions registered, different
classifications of severity and different age strata
studied) reasonably valid descriptive epidemiological
data indicating that about 40-45% of adult women
and 20-30% of adult men have at least one manifest
(as opposed to mild – i.e. sporadically occurring – or
none) sexual dysfunction defined according to the
DSM-IV A- category. Assuming an approximately
even distribution in societies worldwide, this means
that about one third of all adults, at least in the
western hemisphere where these investigations
were conducted, have a manifest sexual dysfunction
per se.

2. Incidence of sexual dysfunctions
in women
In the early 1990’s, about 45% of Finnish women and
40% of men aged 18-74 reported decreased sexual
desires during the past 5 years. [55] This incidence
was closely age-related as less than 20% of women
and men among those younger than 25 but 70-80%
of those aged 55-74 reported decreased desire.
Similar 5-year incidence (40% of women and 36%
of men) was found in the mid 1990’s in Sweden. [56]
In the latter investigation, 11% of women and 5%
of men reported markedly decreased desire. One
explanation for this decrease may be that with longer
duration of partnership, desire tends to decrease [57]
and, as discussed in Chapter 24, sexual desire, to
a greater degree than sexual interest, may be seen
as a partner-related aspect of sexuality, not really
separable from arousal.

4. Prevalence of women’s sexual
dysfunctions
An overview of the reasonably valid studies on
prevalence of women’s sexual dysfunctions, when
feasible, dichotomized into mild/sporadic (MiD) and
manifest (MaD) is given in table 4 which includes
investigations with a reported response rate ≥ 40%.
Among these eighteen descriptive epidemiological
studies seven were from Europe, four from the USA,
three from Australia, and one each from Canada, Iran,
Morocco, and Puerto Rico. There were pronounced
methodological differences between these studies.
Thus, ten used face-to-face interviews. Five of
the studies used mail questionnaires. Telephone
interviews of varying length were utilized in three
studies. While interviews, whether face-to-face or by
telephone for pragmatic reasons, can be regarded
reliable [25.], there is in the literature some doubt
about the reliability of mailed questionnaires. A main
reason for this is that a mailed questionnaire may be
answered in consensus between partners. Such a
questionnaire may also yield a relatively low response
rate. However, it is also possible that interviewees
may be particularly prone to social desirability bias,
where the presence of an interviewer results in
respondents being more likely to give answers that
they think will be socially acceptable.

Recommendation 4. :
There is a need for more incidence studies, from
all regions of the world, for sexual dysfunction in
men and women, even more so for all types of
dysfunctions in women and other that ED in men.
Grade C.

3. Prevalence of sexual
dysfunctions in women and men
As mentioned above, prevalence tables for sexual
dysfunctions for women and men, Tables 4-6, were
constructed from reports in peer review journal
articles or books which met strict inclusion criteria
of at least 10 of 15 possible assessment points from
the Prins et al article. [7] One of the chairmen of this
committee and at least one other of the members of
the committee have screened all to meet the criteria.
The literature was located through data-bases, the
two previous chapters on epidemiology of Sexual
Dysfunction from the past consensus consultations
[5, 58], and surveys from Spector and Carey (1990)
[59], Simons and Carey (2001) [60], Lewis [61],
Kubin et al. [62] and Melman and Gingell. [63] A
few of the references were found by crosschecking
the bibliographies from the articles sourced by the

Another difficulty is the difference in the age strata
studied. As can be seen in table 4, the Icelandic
investigation covered a very narrow age span –
but included half the population at this age. Some
focused only on elderly women while others cover
an age span from the teens and up to old age. Two
studies, the Finnish and the Swedish, from the
sample selection and definatory points of view, can
be regarded as twins. However, these two countries
are neighbors with rather small total populations.
Even the time frame of having had sexual functions/
dysfunctions differs considerably. Thus, while some
studies describe life long prevalence, others address
the past year or even briefer periods (as three months
or last month).
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2004

Johnson et al

71.

USA

AU/N

NG/2002
Richters et al37.

2000-01/2003

MO/R

SE/N

USA/N

1996/1999-2006
Kadri et al24.

1992/1994,1999
Fugl-Meyer
group65.

1991-92/1998
Laumann et al20.

Bajos et al

Interview

2

5
Telephone

Interview

6

2
Interview

Interview

4

Telephone

FR/N

Group ACSF

69.

3

USA/R

2
Telephone

Interview

6

Interview

2

5
Interview

Interview

steps

Scale

Method

1988-89/1997

GB/R

1993/1997
Johannes, Avis 68.

FI/N

1992/1995
Barlow et al 67.

1987-88/1993
Kontula, HaavioManilla 55

Stefansson

46.

ICL/N

NG/1988
Lindal,

National

published

GB/R

Regional

Performed/

Osborn et al 64.

Country/

Authors,

18-96

16-59

>20

18-74

18-59

18-69

51-62

>55

18-74

55-57

35-59

years

Age

1802
(87%)

8280
(65%)

465 (94%)

1475
(59%)

1486
(79%)

1137
(>70%)

349 (82%)

2011
(61%)

(78%)

1146

(75%)

(72%)
417

436

Approx.

respons.

n (%

13

13

10

13-14

13

11

10

10

13-14

14

12

(Prins)

score

Validity

D-/11%

I-/55%

D-/18%

I 54%/33%

I-/32%

D55%/8%

-

-

D-/35%

D16%

I-/17%

MiD/MaD

Interest (I)

Desire (D)

A-/4%

L-/24%

-/8%

L 49%/13%

L-/21%

-

-

L-/8%

L-/15%

6%*

MiD/MaD
L-/17%

Lubrica-tion
(L)

Arousal (A)

-/16%

-/29%

-/12%

60%/22%

-/26%

44%/11%

-/41%

-

63%/30%

4%**

-/16%

MiD/MaD

Orgasm

-/19%

-/20%

-/8%

33%/6%

-/16%

43%/5%

-/13%

2%

30%/7%

3%

-/8%

MiD/MaD

-

-

-/6%

5%/1%

-

-

-

-

-

-

-

MiD/MaD

Dyspareunia Vaginismus

Table 4. Reasonably Valid epidemiological investigations of prevalence of women’s sexual dysfunctions. Prins score at least 10, response-rate at least 40%.
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AU/N

USA

2007
Hayes et al 39.

2008
Shifren et al 70.

1

2
Mailquest

Mailquest

3

5
Interview

Interview

2

Mailquest

Mailquest

steps

Scale

Method

40-59

18-102

20-70

16-67

20-60

18-74

15-44

years

Age

919 (55%)

31581
(63%)

4917
(86%)

2424
(92%)

1356
(70%)

1575
(50%)

Approx.

respons.

n (%

12

14

12

13

13

13

12

(Prins)

score

Validity

D* 41%

D-/39%

D-/16%

D 53%/19%

D/I 35%*

D-/9%

D 41%/-

MiD/MaD

Interest (I)

Desire (D)

-

A-/26%

A-/7%

L 34%*
-

A 30%*

-

-

MiD/MaD

Lubrica-tion
(L)

Arousal (A)

-

-

-

-/1%

-

27%*

-

-/14%

MiD/MaD

-

-

-

-

-

MiD/MaD

Dyspareunia Vaginismus

**anorgasmia

-/21%

-/8%

-

-/37%

-

-/23%

MiD/MaD

Orgasm

MiD = mild, sporadically occurring dysfunction. MaD = manifest dysfunction occurring at least quite often. NG = Not given. *excitement

2008

Puerto
Rico

DK/N

NG/2006
Eplov et al 74.

2008
Avellanet et al 72.

Iran/N

2006
Safarinejad 75.

AU

2005
Dennerstein et
al 73.

National

published

Canada

Regional

Performed/

Gruszecki et al 76.

Country/

Authors,

Table 4. Reasonably Valid epidemiological investigations of prevalence of women’s sexual dysfunctions. Prins score at least 10, response-rate at least 40%.
(Continued)

Also definitions and classification of severity vary
considerably ranging from DSM-III or DSM-IV
based face-to-face interviews which post hoc are
transformed into a yes/no dichotomy and up to
strictly structured questions applying 4, 5, or 6
graded scales. Regardless of the method used,
there appears to be reasonable consensus at the
turn of the century [20, 65, 70] that the prevalence
of women who report at least one manifest sexual
dysfunction is in the order of about 40-50%.

(of 18-74 year olds [27, 68, 71, 73] Hayes et al [2]
found 16% of Australian women with manifest desire
dysfunction and a Danish study by Eplov et al [74],
found that 19% of women 16-67 year old have a
manifest desire dysfunction. Greater desire levels
were found in younger women, physically active,
unmarried, with no children under 15 years, in good
physical and mental health and without medication.
Concerning age related desire dysfunction the
Swedish prevalence (11%) doubled to 22% in those
50-65 years of age and again doubled to 47% in the
66-74 year olds. These numbers appear to agree
rather well with those reported in Iceland [66] and in
Morocco [24], while in France [69] clearly fewer have
manifest, but 55% have mild desire dysfunction.

a) Interest/Desire
As pointed out in chapter 24, the defined category
“desire” is probably not separable from the
psychological aspects of arousal – yet another
argument for universal consensus. Furthermore,
interest and desire seems to be equivalent for
several authors.

b) Arousal and Lubrication
As previously mentioned, the traditional biologic
definition of arousal nearly exclusively covers
genital events, foremost lubrication. However, these
genital events may not at all be accompanied by
psychosexual pleasure (i.e. “arousal”). The obvious
need of redefining arousal in relation to desire is
discussed in chapter 24.

Using different methods and scaling, descriptive
epidemiological investigations have found that the
prevalence of manifest low level of sexual interest
varies between 17% (GB) in 35-59 year old women
[64] through 33-35% (USA 18-59 years old, Sweden
18-74 years old, Iran 20-60 years old) [20, 65, 75]
and up to 55% in Australia [37.]. Neither in the USA
[20] nor in Sweden [56] is there an age dependency
up to the age of about 60-65. In Australia 16-19
year old teenagers had significantly lower level of
sexual interest dysfunction than older cohorts. A
major difference between the USA and Sweden in
this respect was that the oldest Swedish women
had considerably higher prevalence than the 18-59
year old USA women but clearly lower prevalence
among the youngest women. In Sweden, 54% of the
18-74 year old women reported mild (sporadically
occurring) dysfunction during the preceding year.
This is very close to the French 55% prevalence [69]
of mild desire dysfunction. Both those with manifest
and those with mild dysfunctions had significantly
lower level of overall sexual satisfaction than had
those with none of these dysfunctions [27].

Using the DSM-IV definition, 16% of 55-57 year
old Icelandic women were found to have low levels
of excitement [66]. Furthermore, arousal disorder
was found to have occurred in 26% of American
(aged 18-102) and in 30% of Iranian (aged 2060) women. However, most valid epidemiological
research has focused on genital response in terms
of vaginal dryness/insufficient lubrication. Even
in this aspect, there are considerable differences
between epidemiological data (table 4). Generally,
manifest lubrication dysfunction is prevalent in 815%, while Laumann et al [20] and Richters et
al [37] reported this to be the case in 21-28% of
sexually active women. These investigations used
a dichotomous yes/no scale. Safarinejad [75] found
34% of lubrication dysfunction in Iranian women.
Öberg et al [27] found that 49% of Swedish women
aged 18-65 years had mild (sporadically occurring)
lubrication insufficiency. Some studies have
evidenced that with increasing age, in particular age
>50 years, lubrication insufficiency becomes more
prevalent [64, 68], while others have not found age
dependency in this respect [20].

Low level of sexual desire was reported in Puerto
Rico in as much as 41% of 40-59 year old women
[72]; however, the definition utilized by the authors
does not provide enough information to determine
whether symptoms were mild or manifest. This “loss
of libido” was associated with greater symptoms of
depression. Manifest low desire dysfunction was
reported in as much as 39% in the large scale
investigation of American women 18-102 years
old [70] and in 35% of Finnish women aged 18-74
[55]. Shifren et al. [70] found desire dysfunction
to be more prevalent in the 45-64 age-cohorts. In
this study 15-25% of women younger than 55 had
this dysfunction; but the prevalence increased to
about 50% in women aged 55-74. Lower levels of
manifest desire dysfunction – about 10% - were
reported from Sweden, France, USA, and Australia

c) Orgasm
The prevalence of manifest orgasmic dysfunction
varies considerable in the available epidemiological
reports. Again, this may to a great extent be due to
de facto incompatibilities of reports. Nevertheless,
it appears that in Australia [37.], Sweden [65], the
USA [20, 70, 71] and Canada [76] the prevalence
of manifest orgasmic dysfunction is about 1625% and in Iran as high as 37% [75]. In most of
these countries, age dependency has not been
traced; while in Australia for about the same overall
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prevalence, 50-59 year old women were more likely
to report orgasmic dysfunction than were those aged
between 16 and 49 years. An age-dependency was
also found in the Iranian sample. Also, in the USA
orgasmic dysfunction was more prevalent among
women 45 or older. A somewhat higher prevalence
of orgasmic dysfunction (30%) has been reported
from Finland [55]. A significant higher prevalence
(41%) of manifest orgasmic dysfunction among
51-62 year old women has been reported from
Massachusetts [68]. In other studies [24, 39, 64, 68,
71], the prevalence of manifest orgasmic dysfunction
is much lower (11-16%), while that of mild orgasmic
dysfunction is remarkably high (about 60%) in the
two Nordic countries, where identical methodology
were used. Thus, in these two countries, more than
80% of all sexually active women aged 18-74, age
independently; report some degree of orgasmic
dysfunction.

appears to emerge at older age. It is, therefore not
surprising that the elderly population of men, with
greater prevalence of, for instance, ED (see below)
is not more sexually distressed than their younger
peers. In Australia [37], Argentina [82], Southeast
Asia [85], Korea [94], and Italy [92], a clearly higher
prevalence of desire/interest dysfunction, without any
pronounced age effect, of about 25% was reported
by 16-59 and 40-80 year old men. In the study from
the Netherlands [100], a very high incidence of desire
problems were reported, 41-58% from ages 58-78
years. Generally dysfunction of sexual desire/drive
is much less prevalent than dysfunction of interest,
whether life-long (France [69] and Iceland [66]) or
during the past year (Sweden [65]) or so. However,
at higher ages (50-65 and >70) both Panser et al [77],
the Swedes [65] have demonstrated sharp increase
also in this prevalence. A national random sampled
population of men in China reported a prevalence
rate of 53% at anytime within the previous year
and 11% for persistent lack of interest for the most
part increasing with age. [84] In summary the
populations’ level of sexual interest appears quite
stable from the late teens and up to about 60, where
after it decreases markedly. The same may be true
for sexual desire/drive which may in many men,
however, start to decline already around the starts of
their 6th decade of life. In general studies reported in
this chapter since the last consultation for prevalence
of desire/interest have been reported for 40-80 year
olds without age adjustment to range from 8 to 18%
around the world except for the citations presented
above. (See Table 5)

In Swedish women it was found that women reached
orgasm more easily through stimulation of both
clitoris and vagina, and furthermore, experienced
women reported more pleasurable orgasms during
intercourse when the penis was in the vagina.
During masturbation a small minority stimulated only
the vagina. For American women use of marijuana
and alcohol was associated with greater orgasmic
problems.[71]
d) Dyspareunia and Vaginismus
These conditions are discussed in Chapter 25.
The syndromes are clearly less prevalent in the
general population. Thus, 6% of the Moroccan [24]
and Swedish [64] women reported some degree of
vaginismus, which does not appear to be related to
age. The prevalence of manifest dyspareunia has
been reported as low as 1% in Australian women
[72] and 2% in elderly British women [66] while
another studies [20, 37, 68, 71, 75, 76] found that
dyspareunia prevailed in as many as 14-27%. Mild
(sporadically occurring) dyspareunia is 4-8 fold more
common than is manifest. Several investigations have
described increasing dyspareunia with increasing
age [21, 65, 78] while in Australia the opposite has
been found with a systematic decrease of reported
physical pain during intercourse from the age of 30
years and onwards [37].

b) Ejaculation Dysfunctions
Ejaculation is distinct from orgasm, which is a purely
cerebral cortical event. If current understanding
of ejaculation is limited, the knowledge regarding
orgasm remains even more obscure. It is not until
very recent time that is was accepted that ejaculatory
disorders may have a neurobiological origin rather
than being a pure psychological issue. [102]
We have been able to locate [22] descriptive
epidemiological investigations of ejaculatory
disturbances fulfilling our validity criteria. These are
given in table 5. The prevalence varies from 8%
and up to 30% for all age groups covered by the
tabulated data for early or premature ejaculation.
Two exceptions to this were a prevalence of 55%
in 50 to 59 year old men in one US study [20] and a
very low prevalence in 18-75 year olds surveyed in
London where the rate of 3.7% was seen [81]. The
15% life-time prevalence found in France [69] covers
5% who often had experienced ejaculation prior to
penetration and 10% who often had ejaculated too
rapidly after vaginal intromission. The 2-3 fold higher
prevalence expressed as “climax too early” and still
higher for 50-59 year old men reported from the USA
may be a result of the dichotomous scale (yes/no)

5. Prevalence of men’s sexual
dysfunctions
a) Desire/Interest
Altogether we have identified 24 epidemiologically
valid reports (table 5) that include men’s interest
and/or desire. Whereas in Sweden [65] and the
USA [20] the prevalence of low or decreased level
of sexual interest during the last 12 months by and
large are remarkably similar and age independent
up to the age of about 60 years, a sharp increase
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Iceland/N

Published

Lindal, Stefanson66

23%
3%

65-74
18-69

et al

1992/1999

20

Laumann

1996/1998

69

Bajos et al 199192/1998
Dunn et al 78

Groupe ACFS

USA/N

Great
Britain/?

1249

789

Interview

Mailed
questionnaire

13%
15%
17%

40-49
50-59

14%

18-29
30-39

(I) 16%

18-59

-

14%

55-64

18-75

13%

45-54

Telephone

5%

35-44

1335

2%

25-34

1992/1995

France/N

5%

Interview
18-24

1104

26%
(D)

Kontula, HaavioManilla55

0.6%

6%

(sex drive)

(D) 4%

≥70
18-74

Finland/N

Desire (D)
Interest (I)

40-49

55-57

Age

1995

Interview

Interview

Method

40-79

2115

405

n

1989-90/

Panser et al77

USA/R

National

Performed/

1987-88/1993

Country

Regional

Authors (s)

Delayed

55%

28%

32%

30%

31% (ever)
31%

(3 mths)

14%

10%

-

-

-

-

-

-

-

-

-

-

-

-

-

4%

-

-

-

-

-

-

-

Ejaculation Ejaculation

Early

6%

9%

8%

10%

8%

-

7%

-

-

-

-

-

-

1%

Orgasm

-

-

-

-

-

-

5%
5%

10%

1%

1%

1%

1%

1%

-

-

Dyspareunia

Table 5. Valid epidemiological investigations (arranged according to publication year) of prevalence of men’s sexual dysfunctions.
Erectile dysfunction not included.
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not reported/2003

et al81

Nazareth

2001/2003

Rosen et al80

US/
Europe:
UK
Italy
France
Germany
Nether-lands
Spain
London (UK)

Australia/N

2000-01/2003

Nether-lands/R

22%
29%
32%

30-39
40-49
50-59
50-59

18-75

45.3%

447

46.2%

Europe

73.8%

All

55.4%

28.7%

-

-

2.4 (1.2
– 4.4)%

-

-

-

-

-

10,900

3.7 (2.1
– 5.7)%

-

-

-

-

-

-

-

Orgasm

-

-

2%
4%
0
2%
3%
10%
-

Delayed
Ejaculation

70-80

6.7 (4.6
– 9.4)%

20%

20-29

-

-

9%
4%
7%
8%
8%
14%
13%

Early
Ejaculation

60-69

CS/SAQ

25%

(I) 25%

(D)/(I)
3%/16%
1%/6%
2%/16%
1%/15%
22%/18%
4%/41%
-

Desire (D)
Interest (I)

16-19

16-59

18-74
18-24
25-34
35-49
50-65
66-74
50-78

Age

Eur

CS/SAQ

Telephone

Questionnaire

Interview

Method

12,815

All

8517

1605

1475

Sweden/N

1995-98/2001
Richters et al37

n

Country
Regional
National

Blanker et al79

1996/1999

Fugl-Meyer65

Fugl-Meyer

Authors (s)
Performed/
Published

1.1 (0.4
– 2.6)%

-

-

-

-

-

-

1%
<1%
<1%
<1%
<1%
<1%
1%

Dyspareunia

Table 5. Valid epidemiological investigations (arranged according to publication year) of prevalence of men’s sexual dysfunctions.
Erectile dysfunction not included. (continued)
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-
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Regional

National

Argentina/R

Belgium

Performed/

Published

Nolazco et al82

2001/2004
Enzlin et al83

1999 /2004

Country

Authors (s)

799

2715

n

CS/SAQ

questionnaire

Interview by

Method

4.7%
9.9%

60-69

2.7%

23.8%

Interest (I)

Desire (D)

50-59

40-49

34.97

Age

-

28.3%

Ejaculation

Early

-

14.1%

Ejaculation

Delayed

1.8%

-

Orgasm

Table 5. Valid epidemiological investigations (arranged according to publication year) of prevalence of men’s sexual dysfunctions.
Erectile dysfunction not included. (continued)
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National

Northern Europe

Performed/

Published

Nicolosi
et al85
1997-1998/2004

Singapore/
Thailand

Philippines/

Malaysia/

Southeast Asia

Korea/Taiwan

China/Hong Kong/Japan/

East Asia

Morocco/Turkey

Algeria/Egypt/

Middle East

Brazil/Mexico

Central/South America

Zealand South Africa/US

Australia/Canada New

Non-European West

Israel/Spain

Italy/France/

Southern Europe

UK

Germany/Sweden

Austria/Belgium

Country

Regional

Authors (s)

13618
(19%)

n

CS/SAQ

Method

SE Asia

East Asia

Middle East

Central
South.
Amer.

NonEurope
West

South.
Europe

North.
Europe

All
40-49
50-59
60-69
70-80
Total
40-80

Age

Early

20(17-23)%

12(11-14)%

13(11-15)%

9(7-11)%

9(8-11)%

25 (22-29)%

19 (17-21)%

8 (7-10)%

22(19-25)%

16(14-17)%

13(12-15)%

10(9-11)%

7(6-8)%

6(5-7)%

14(14-15)%

13%
14%
17%
18%

Ejaculation

9(9-10)%

7%
9%
12%
16%

Interest (I)

Desire (D)
Ejaculation

Delayed

15(13-18)%

10(9-12)%

7(6-9)%

8(6-11)%

8(7-9)%

7(6-8)%

5(4-6)%

7(7-8)%

5%
6%
11%
17%

Orgasm

Table 5. Valid epidemiological investigations (arranged according to publication year) of prevalence of men’s sexual dysfunctions.
Erectile dysfunction not included. (continued)
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National

Brazil/N

Published

Moreira et al86

2004/2005

Oksuz et al90

2003/2005

Nickel et al89

2001-2002/2005

Moreira et al88

2001-2002/2005

Moreira et al87

2005

Europe, Latin
America,
Middle East,
Asia, Canada
Turkey

Spain/N

Germany/N

Regional

Performed/

2001-2002/

Country

Authors (s)

2288

5096

750

750

471

n

Age

SAQ

Survey/

15-60

Computer40-80
assisted
telephone
interview
survey
Computer40-80
assisted
telephone
interview
survey
Computer40-80
assisted
telephone
interview
survey
Questionnaire Mean 65.2

Method

7.3%

-

16.9

8.1

11.2%

Interest (I)

Desire (D)

-

-

31.2

15.4

30.3%

Ejaculation

Early

-

-

-

-

-

Ejaculation

Delayed

-

-

15.3

5.6

14.0%

Orgasm

-

-

3.6

1.8

4.6%

Dyspareunia

Table 5. Valid epidemiological investigations (arranged according to publication year) of prevalence of men’s sexual dysfunctions.
Erectile dysfunction not included. (continued)
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Croatia

Published

Stulhofer

Moreira et al96
2001-2002/2008

Parish et al84

2001-2002/2006

Brock et al95

2006

2001-2002/

Moreira et al94

UK and
Europe/N

China/N

Canada/N

Korean/N

Italy

Basile-Fasolo
et al93

2001/2005

Italy

Corona et al92
2001-2004/2005

2004/2005

et al

National

Performed/

91

Country

Regional

Authors (s)

4500

1,261

500

600

12558

1563

888

n

Comp.assttele
interview

Computerassisted
telephone
interview survey
Computerassisted
interview

Protocols

Intercept

SAQ

Survey/

Interview/SAQ

RPS

Method

Desire (D)

Early

40-80

20-64

19.8

8% > 2 mths.

11% > 2 months

15.1

69% anytime
last year

53 anytime last
year

22.5

24.8%
32.7

≥60
40-80

15.2

25.7%

50-59

40-80

17.6%

31.8%

40-49

28.3

-

70-79
18-88

<40

6.9%
12.5%
-

60-69

10.9%

15.7%

Ejaculation

3.6%

35.9%

-

Interest (I)

50-59

30-49

≤39

Age

-

-

-

-

-

-

-

Ejaculation

Delayed

13.7

5% > 2
months

52% last year

11.8

19.3

-

-

-

Orgasm

2.9

2% > 2
months

25% anytime
last year

4.4

6.1

-

-

-

Dyspareunia

Table 5. Valid epidemiological investigations (arranged according to publication year) of prevalence of men’s sexual dysfunctions.
Erectile dysfunction not included. (continued)

4% > 2 months
-
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Anxiety
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-
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National
Australia/N

Published
Moreira et al97

2001-2007/2008

Corona et al101

Italy

lands

et al100

1993-1999/2008

Nether-

Denmark

Korfage

2004/2008

et al99

Andersen

2001-2002/2009

Laumann et al98

USA/N

Regional

Performed/

2001-2002/2008

Country

Authors (s)

2437

3893

863

742

750

n

Interview/SAQ

CS/SAQ

interview survey
RPS

telephone

assisted

interview survey
Computer-

telephone

assisted

Computer-

Method

Desire (D)

51.5%
57.7%

68-70
71-78
51.9 ±

41.4%

40.8%

3%

18.0

17.5

46.1

13.0

Early

25.9%

-

24%

26.2

23.3

Interest (I) Ejaculation

65-67

62-64

58-61

20-45

40-80

40-80

Age

4.4%

-

-

-

-

Ejaculation

Delayed

-

-

2%

12.4

13.9

Orgasm

Table 5. Valid epidemiological investigations (arranged according to publication year) of prevalence of men’s sexual dysfunctions.
Erectile dysfunction not included. (continued)

-

-

-

3.1

2.7

Dyspareunia

-

-

-

-

-

Other

used by Laumann et al [20] while the European
investigations used pluri-step scales. However more
recent surveys reported in Table 5 from the last
consultation have shown higher prevalence rates
for early or premature ejaculation from around the
world and particularly from Asia and Latin America.
An exception was the study from China in which
a rate of persistent premature ejaculation was 8%
(> 2 months), a rate of 69% of any occurrence of
the complaint within the previous year. In a recent
study not shown on the Table 5 Ahn et al reported
from Korea in 1,570 men aged 40-79 years of age. A
prevalence rate of 24.9% for not being able to control
their ejaculation time, further broken down based on
self-reported intravaginal ejaculation latency time a
rate of 11% for a 2 minute cutoff time and 33.1% for
a 5 minute cutoff time increasing significantly with
aging. [103] Still fewer investigators have reported
on the prevalence of delayed ejaculation. [64, 68,
80, 82, 84, 101] (See Table 5) Rates for this disorder
vary from 1 to 10%.

evidence based definition. This committee proposed
that lifelong PE in heterosexual men be defined as
ejaculation which always or nearly always occurs
prior to or approximately one minute after vaginal
penetration on all or nearly all vaginal penetrations
with negative personal consequences.[23] It is
recommended that future research adopt this
definition. There is insufficient data at this time to
precisely define acquired PE or PE in other sexual
activities.

c) Orgasm
It is, at least in men, quite difficult to assess the
prevalence of orgasmic dysfunction. The simple
reason being that, in contrast to many men with
complete spinal cord injury, some men may be unable
to distinguish between ejaculation and orgasm. In
the USA 8% age independently reported that they
had been unable to achieve orgasm (cf table 5)
during the last year. [20] A much lower prevalence
(<1%) was reported in 55-57 year old Icelandic men
[66] ; while in France [69] the (life-time) prevalence of
men’s orgasmic dysfunction was (7%). Since the last
consultation 13 of the 23 published prevalence data
for male dysfunctions other than ED have reported
orgasm problem analysis in their surveys. Most of
the studies report a prevalence rates in the range
of 11.8-19.4%. (See Table 5) Nicolosi’s world-wide
report showed 5-8% for all areas of the world except
for East and Southeast Asia where the prevalence
was 10-15%. [85] Five of the surveys reported lower
rates, Nazareth from London reported a prevalence
rate of 2.4% [81], Enzlin from Belgium, a rate of 1.8%
[83], Moreira from Germany, a rate of 5.6% [87],
Corona from Italy, a rate of 4.4% [101], and Parish
from China a rate of 5% [84]. This last study reported
a rate of 52% for occurring anytime in the previous
year versus the 5% rate for persistent greater than 2
month’s occurrence.

It is, in fact, probable that many men who have
difficulties in maintaining an erection during vaginal
intercourse also report delayed ejaculation. Hence
the already relatively low reported prevalence may
be exaggerated. These prevalence studies applied
various frequently non-validated definitions of and
methodologies for evaluation of early ejaculation.
However, it should be emphasized that normative
data on ejaculation latency time obtained by the
stopwatch method in the general male population
are mandatory to really establish the prevalence of
early ejaculation. Obviously, an accurate definition
of early ejaculation is necessary, not only for clinical
diagnosis and treatment, but also for comparing data
from different studies and performing epidemiological
studies. [102] Unfortunately, there is a real paucity
of studies dealing with either clinical or non-clinical
samples from which we can really drew valid figures
in keeping with the Prins’ criteria listed elsewhere.
Since definitions regarding ejaculatory, orgasmic
and desire disorders in males, broadly known and
accepted, were lacking, this “scenario” was in some
way expected.

d) Dyspareunia
The prevalence of genital pain in men during
sexual intercourse has only been fragmentarily
studied (table 5). In France [69] 5% of the adult
male population (of 18 to about 70 years) report
that they at least quite often suffer such pain. This
rate from 3-6% was reported in seven studies [see
Table 5] Clearly lower prevalence of 1% -2% have
been found in Finland [55], Sweden [65], China [84],
the Netherlands [79], London [81], and Germany
[87]. The China study reported a rate of 25% when
occurring anytime within the previous year but only
2% for persistent greater than 2 month’s occurrence
[84]. With this low prevalence it is hardly surprising
that no age-dependency of men’s dyspareunia has
been found. Nickel and al reported a prevalence rate
of painful ejaculation on a world survey of 16.8%.
[89]

One of the problems of surveys regarding early
ejaculation is the inconsistency of how the condition
is defined. Some investigators have defined PE
as ejaculation which occurs within one minute of
vaginal penetration whereas others have defined PE
as ejaculation which occurs within seven minutes of
penetration.[23] Other investigators have defined
premature ejaculation based on the number of thrusts
between vaginal penetration and ejaculation[104] or
sense of control over ejaculation[105]. Giuliano et al
[106] proposed that PE be defined by a combination
of direct measures of ejaculatory latency and patient
reported outcomes. In 2007, the International Society
for Sexual Medicine convened an international panel
to review current evidence and to recommend an
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e) Erectile Dysfunction

the studies, since that particular description is so
varied. The definition of ED used for the particular
study and reported on the table is included in table
6 A-F. The reader can see that the definition of ED
varied among the studies and thus comparison
between studies is from the beginning hampered.
Time period covered by the questions about ED
varied from one month to one year, and 10 of the
studies did not specify a time period questioned
about ED.

Tables 6A-F. are compilations of the data from 59
studies around the world regarding prevalence of ED
(male sexual arousal dysfunction) from 1993 to 2009.
At the time of the first consultation on ED there were
very few studies that would meet this more stringent
evidence based criteria. In fact, 24 studies in this
table were presented in the last chapter, only six
were included in the first consultation chapter. [5, 58]
There continues to be a better global representation.
Again it should be stressed that in order to adhere
to the most scientifically valid studies to be included
only those studies that obtained a Prins score of 10 or
above are included in these tables. There have been
several other epidemiologic studies that have been
published regarding prevalence of ED but they do
not meet this standard for scientific validity. The Prins
scores are included in Table 6 in the first columns so
that the readers can be aware of those with higher
scientific validity. There are 5 studies from Asia and
4 from Australia (Table 6A. and B). There are 30
studies from Europe (6C), 7 papers from South and
Central America, 7 from North America, and 6 studies
classified as worldwide representing data collected
in different regions of the world and published as
a single paper. For the European studies; 4 each
were from the Netherlands and the United Kingdom,
3 each from Finland, France and Germany, 2 each
from Denmark, Sweden, Spain and one each from
Italy, Belgium, Turkey, Croatia, and Portugal. Two of
the studies were European multinational. Most of the
Latin American studies were from Brazil except one
study from Columbia, Venezuela, and Ecuador. The
North American studies were all from the US except
one Canadian report.

Most were random population studies, some
stratified by age or region. The Japanese study
from Masumori included all men 40-79 years of
age in a fishing village with 42.3% participating the
study. [107] In the study from Denmark reported by
Solstad and Hertoft [112-113], all men of the age
of 51 year from selected communities were sent
questionnaires with an 81% response rate. Five of
the studies were from general practice (GP) settings;
three that included all men registered in the general
practice. These three included one from the United
Kingdom, 40 years and older, with a 65% response
rate [117], one from the Netherlands, 50-75 years of
age, with a 47% response [79, 124-125], and one
from Wales, UK, 55-75 years of age, with a 50%
response rate [127]. Two of the other studies were
random population studies of the GP registrations,
one from the United Kingdom, 18-75 years of age,
with a 39% response [78, 119] and one from Italy, age
18 years and older, with a 82% response rate [120].
The percentage of response was determined from
data presented in the paper or chapter regarding the
eligible number who were scheduled to be screened
and ranged from 17 to 82%. Only eight of the fiftynine were under 500 participants in number. Eight
of the studies reported no differences between
responders and non-responders and another 12 did
report differences as summarized in the table. Thirtynine did not address this issue.

Design of the studies included survey questionnaire
only (survey) or cross-sectional study with additional
measurements (CS) and the table shows 30 of
the former and 28 of the latter. Richter’s data from
Australia was conducted by telephone and was
a single question only. [37] Self-administered
questionnaires was the instrument used in 40 of
the survey designed studies and interviews in the
remaining 19 of these. In the cross-sectional studies
all studies used the instrument of self-administered
questionnaires except one study from Wales [127]
which used an interview. A unique feature of a study
from Denmark was that 100 of the men who had not
reported ED on the self-administered questionnaire
were subsequently interviewed in an office setting
and seven of these reported at the interview ED of
a significant nature, thus increasing the original 4%
percentage of ED in this group of 51 year old Danish
males by 7% in these 100 men. [112, 113]

All the studies which were stratified by age showed
rising prevalence of ED as the population aged.
Two of the Asian studies showed doubling of the
prevalence rate at age 60-70 with almost another
doubling at age 70-79 years. [107-108] The study not
stratifying from Korea reported a 31.9% prevalence
rate for ages 40-80 which seemed to represent a
mean of the stratified studies. [94] The more recent
Korean report stratified by age showed a tripling of
the prevalence for the 60-69 age group compared
to those younger whether self reported or scored by
IIEF. [103] In that same study using IIEF-5 diagnosis
of <17 as defining ED tripled the self-reported ED
in the younger age groups and the total group and
doubled it for the older age groups.(see Table 6A)
One of the Australian reports did not show much of
a difference in prevalence over stratification from
16-59 years until age 40 was reached and then the
prevalence was low for the 40-49 and 50-59 year
decades of 13 and 19%.[37] The other stratifying for

However, as in the case for women’s dysfunctions,
there is great variety in methodologies of the studies.
The authors of this chapter have eliminated many
reported categories of mild ED reported in some of
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( ) Prins Score

Nutrition Survey

in Nat Health and

Similar(stat. sigf.) to

NS

NS

NS

NS

Differences/
Nonresponders

(12)

1,570

1,261 (76%)

600 (32.5%)

1250

42.3% analyzed

289 (46.8%)

(% respondents)

Number

population published

40-79

All men

Region stratified RPS

Sexually active within

40 to 80 years

NS

neurogenic bladder

anti- androgen, CVA or

cancer or surgery,

No prostate or bladder

Eligibility Criteria

2004/2007

Korea

20-64

40-80

40-70

40-79

participants

Age of

Ahn et al.102

Region stratified RPS

RPS

Region stratified RPS

village

All men in a fishing

Population Type

stable relationship

China

Korean

Thailand

Japan

Country of study

2000/200784

Parish et al. 1999-

(14)

2002/200694

Moreira et al. 2001-

(11)

2000108

Kongkanand

(10)

1999107

Masumori, et al.

Score)

Published/ (Prins

Author(s)/ Year/

Table 6A. Asian Prevalence of Erectile Dysfunction.
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2004/2007

Ahn et al.102

200784

Parish et al. 1999-2000/

(14)

2002/2006 94

Moreira et al. 2001-

(11)

2000 108

Kongkanand

(10)

1999 107

Masumori, et al.

Authors/Date Published

Self reported (SR) and
IIEF-5 < 17 defined ED

questionnaire

erection

trouble maintaining an

Difficulty achieving and

maintaining an erection

Had trouble achieving or

for intercourse

erections good enough

able to achieve or keep

Sometimes or never

none or little of the time

erection when stimulated

Ability to have an

Definition of ED

Survey/Interview by

Survey/ Interview

Survey/SAQ

Survey/Interview

CS/SAQ

Design/Instrument

Table 6A. Asian Prevalence of Erectile Dysfunction (continued)

Age stratification by bar

60-70

50-59

(> 2 months)

13 SR / 29.5 IIEF
30.1 SR / 62 IIEF
41.1 SR / 84.4 IIEF

60-60
70-79

4.2 SR / 17 IIEF

40-49
50-59

13.4 SR / 32.4 IIEF

5-8% persistent
40-79

available

percentages by age not

52-58% last year

31.9 (27.9,; 36.0)

49 (42-56)

22 (18-26)

7 (5-9)

71 (59082)

70-79
40-49

39 (30-49)

23 (14-35)

15 (6-28)

(CI 95%)

Percentage

Prevalence Rate

60-69

50-59

40-49

Age (years)

Prevalence Rate

One year and persistent graph only therefore raw

One year

Six months

One month

Time Period
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2002/2008

111

Chew et al. 2001-

(14)

2002/200897

Western Australia

Australia

RPS

RPS

representative

Weighted RPS

sample

(13)

Moreira et al. 2001-

Age of participants

20-99

40-80

>40

Probability population 40+

Population Type

Nationally

Australia

South Australia

Country of study

2000-01/2003 37

Richters et al.

(13)

1999109, 110

Pinnock

Score)

Published/ (Prins

Author(s)/ Year/

Table 6B. Australian Prevalence of Erectile Dysfunction

Voter enrollment

40 to 80 years

NS

NS

Eligibility Criteria

1,580 (37)

750 (16.9%)

8367 (57)

371 (49.8%)

general population

No difference from

NS

general population

No difference from

– Similar

nonresponders

Compared to 374

Differences/
Nonresponders

Number
(% respondents)
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37

(12)

111

Chew et al. 2001-2002/2008

(14)

Moreira et al. / 20012002/2008 97

(13)

2000-01/200

Richters et al

(13)

1999 109, 110

Pinnock

Authors/Date Published

Survey/questionnaire

Survey/Interview

Single question

Telephone

Survey/SAQ

Design/Instrument

IIEF-5 <22

Had trouble achieving or
maintaining an erection

Erections inadequate for
intercourse

Definition of ED

Table 6B. Australian Prevalence of Erectile Dysfunction (continued)

One year

Last 3 months

Three months

Time Period

(CI 95%)

81 (54-96)

80+

5%
13%
19%

40-49
50-59

31.6
52.4
69.4
68.2

50-59
60-69
70-79
>80

8.7

30-39

12.9

15.7

20-29
40-49

40.3

20->80

21.1 (20.4; 21.9)

5%
30-39

4%

20-29

16-19

10%

63 (49-76)

70-79

16-59

41 (29-53)

12 (6-19)

6 (3-11)

Percentage

Prevalence Rate

60-69

50-59

40-49

Age (years)

Prevalence Rate
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(10)

1998

118

Koskimaki et al

(10)

1998117

Frankel, et al.

(11)

1991-92/199869

Bajos et al

Groupe ACSF

(12)

McFarlane, et al. 1996116

(13)

1996114, 115

Helgason, et al.

(13 - 14)

1992/199555

Haavio-Manilla

Kontula,

(12)

1993

112, 113

Solstad, Hertoft

Author(s)/ Year/
Published/ (Prins Score)

Finland

United
Kingdom

France

France

Sweden

Finland

Denmark

Country of
study

18-74

51

Age of
participants

Stratified birth cohart
RPS

All men registered in
general practice

RPS

Nationally
representative

Stratified by region
RPS

50, 60, 70

40+

18-69

50-80

Stratified by age RPS 50-80

Nationally
representative RPS

All men in selected
communes

Population Type

Table 6C. European Prevalence of Erectile Dysfunction

Not in an institution

Ambulant, no prostate
cancer or surgery, urinary
problems secondary to
surgery, neurologic damage

N/S

No previous urethral or
bladder disease, prostate
cancer, radiotherapy to
prostate or pelvis area

Born in Sweden, no prostate
cancer

N/S

NS

Eligibility Criteria

1983 (63)

423 (65)

1335 (<50% ?)

1734 (53)

315 (72)

996 (68)

439 (81)

(% respondents)

Number

NS

NS

NS

NS

Participants more hypertension;
prostate cancer, diabetes
mellitus and myocardial
infarction similar

Small socio-demographic
differences

Comparison with other Danish
samples/ different employment
status

Differences/ Nonresponders
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Netherlands

Netherlands

Germany

(15)

126

18+

RPS

18-75

Age of
participants

Age, community,
population density
stratified RPS

All men registered in
general practice

Age stratified RPS

25-70

50-75

40-79

Age and marital status 30-80
stratified RPS

Random sample of
general practice

18-74

Sweden

Italy

Stratified by age
and gender, random
sample from general
practice registers

Population Type

United Kingdom

Country of
study

Martin-Morales, et al. 2001 Spain

(13)

2001 79, 124, 125

(15)
Blanker, et al.

Boyle, et al.123

122

2001

Meuleman

(11)

2000

121

(10)
Braun, et al.

2000120

(13)
Parazzini

1999

65

(11)
Fugl-Meyer

1998

78, 119

Dunn, et al.

Author(s)/ Year/
Published/ (Prins Score)

Table 6C. European Prevalence of Erectile Dysfunction

Non-institutionalized

Number

1233 (70)

4489 (56)

2010 (82)

1288 (52%)

780 (39)

(% respondents)

2467 (75)

No cancer of prostate 1605 (47)
or bladder, radical
prostatectomy,
neurogenic bladder
disease or negative
advice by GP

Dutch-speaking

NS

NS

Living in Sweden,
fit mentally and
physically

NS

Eligibility Criteria

NS

Participants more
LUTS and better health
status compared to
261 nonresponders
questioned

Participants more
symptoms and more
married compared to 45
NR interview

Comparison with German
socioeconomic data
– similar

NS

Compared to all
nonresponders:
participants younger

NS

Differences/
Nonresponders
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(12)

De Boer et al. 2004

(10)

131

Nazareth et al. 2003 81

(12)

Shiri et al., 2003 129 Shiri
et al. 2004 130

(10)

Mak et al. 2002 128

(10)

2001

127

Green, et al.

Netherlands

London (UK)

Finland

Belgium

Wales, UK

Author(s)/ Year/
Country of study
Published/ (Prins Score)

18-75

50-75

40-69

55-70

Age of
participants

Men registered in general 18-91
practice

Men and women
registered in general
practice

Stratified/birth cohort

(RPS)

Random population
sample

All men registered in 11
general practices

Population Type

Table 6C. European Prevalence of Erectile Dysfunction

Men able to complete
questionnaire, not
mentally retarded, and
Dutch speaking

People attending
general practitioner visit

Men living in Tampere
or surrounding
municipalities

Men living in two
comparable Belgian
urban areas

NS

Eligibility Criteria

Number

2117(38%)

447 men

1512 (71%)

2198 (70%)

799 (47.6%)

2027 (50)

(% respondents)

NS

NS

NS

NS

Compared to census data,
more married

Differences/ Nonresponders
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2005

Turkey

Country of study

88

2007

2008

(10)

2008

99

Andersen et al.

(13)

133

(11)
Teles et al.

132

May et al.

(14)

2005 87

Moreira et al. 20012002/

(14)

2005

Moreira et al. 20012002/

(10)

Denmark

Portugal

Germany

Germany

Spain

Stulhofer et al. 2005 91 Croatia

(10)

90

Oksuz et al.

Author(s)/ Year/
Published/ (Prins
Score)

RPS

RPS

RPS

RPS

RPS

RPS

Membership list of
the Turkish health
website

Population Type

Table 6C. European Prevalence of Erectile Dysfunction

20-45

40-69

18-79

40-80

40-80

35-84

15-60

Age of
participants

People born and living in
Denmark

Men attending a visit or
accompanying patients in
primary healthcare centres

Men living in a well established
relationship

40 to 80 years

40 to 80 years

People living in private
households

Men registered on the
membership list of the Turkish
health website

Eligibility Criteria

863 (26%)

3.067 (81.3%)

3124 (31.2%)

750 (17.4%)

750 (23%)

615 (69%)

2288 (72%)

(% respondents)

Number

NS

NS

NS

NS

NS

NS

NS

Differences/
Nonresponders
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2008.

(14)

2009 in preparation

Corona et al.

(14)

Buvat et al. 20012002/2009 134

(14)

Moreira et al.
20012002/200896

(10)

100

Korfage et al.

135

Author(s)/ Year/
Published/ (Prins
Score)

Szeged (Hungary)
Tartu (Estonia).

Santiago de
Compostela (Spain),

Malmo (Sweden)
Manchester (UK)

Florence (Italy)
Leuven (Belgium)
Lodz (Poland)

8 centres from the
European Union

France

UK and Europe

Netherlands

Country of study

RPS

RPS

RPS

Men in the Eur.
Randomized study on
screening for Prostate
Cancer

Population Type

Table 6C. European Prevalence of Erectile Dysfunction

40-80

40-80

40-80

58-78

Randomly
recruited from
population
registers

40 to 80 years

40 to 80 years

Men without
prostate cancer
diagnosis

Age of
Eligibility Criteria
participants

3,369 (40%)

750 (23.8%)

750 (17%)

3893 (81%)

(%
respondents)

Number

No difference in reported general
health, and number of morbidities
between participating or not in
the study

NS

NS

NS

Differences/ Nonresponders
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Time Period

(12)

70-79

38 (33-43)

33 (29-37)

60-69

1996

Difficulty in having an
erection each time or
some time

20 (17-23)

116

49 (41-58)

24 (1-33)

32%

65-74

60-69

16%

55-64

3 (0-11)

7%

45-54

50-59

1%

0%

1%

6%

35-44

25-34

18-24

18-74

4 (2-6) [In a separate
interview of 100 of
original group +7%]

(CI 95%)

Percentage

50-59

Month

Few months

One year

51

Age (years)

McFarlane, et al.

Erectile stiffness seldom,
hardly ever or never
sufficient for intercourse

Penis does not become
erect or loses rigidity
during intercourse quite
often, almost constantly

Impaired erection sexual
One year
intercourse impossible
– more that few occasions

Definition of ED

Prevalence Rate

70-80

Survey/SAQ

Survey/SAQ

Survey/ Interview

CS/SAQ

Design/Instrument

Prevalence Rate

(13)

1996

114, 115

Helgason, et al.

(13 - 14)

1992/9555

Haavio-Manilla

Kontula,

(12)

1993112, 113

Solstad, Hertoff

Authors/Date Published

Table 6C. European Prevalence of Erectile Dysfunction (continued)

77

comitte 2.indd 77

8/25/2010 12:52:49 PM

Time Period
Lifetime

(10)

2000 120

Parazzini

(13)

1998

65

(11)
Fugl-Meyer

199878, 119

Dunn, et al.

(10)

1998118

Survey/Interview

Survey/Interview

Survey/SAQ

Lifetime

Three months

Ability to attain and maintain erection sufficient for NS
satisfactory sexual performance

Penis does not become or lose rigidity during One year
intercourse quite often, nearly all the time or all the
time

Difficulty in getting or maintaining an erection

3 (1-6)
2 (1-4)
3 (1-4)
2 (1-4)
24 (17-33)
2 (1-6)
2 (1-4)
5 (3-8)
16 (12-21)
27 (22-34)
48 (39-61

25-34
35-49
50-65
66-74
18-29
30-39
40-49
50-59
60-69
70+

Lifetime – 39 (35-42)

49 (44-53)
Ed last 3 months – 26
(23-30)

24 (21-28)

18-24

70
18-75

60

79 (65-90)
12 (10-15)

Moderate or complete ED, often difficulties with NS
erection (obtain/maintain) during sexual intercourse
or none

Koskimaki, et al.

29 (21-38)

50-59

57 (46-67)

9 (5-14)

40-49

7%

(CI 95%)

Age (years)
18-69

Percentage

Prevalence Rate
Prevalence Rate

70-79
50

Erections – rigidity reduced, severely reduced or NS
none

Often not, erection

Definition of ED

60-69

Survey/SAQ

CS/SAQ

Survey/ Interview

Design/Instrument

(10)

1998

117

(11)
Frankel, et al.

1991-92/199869

Bajos et al

Groupe ACSF

Authors/Date Published

Table 6C. European Prevalence of Erectile Dysfunction (continued)
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123

(10)

Eur Urol 2002

Mak al. 128

(10)

2001 127

Green, et al.

(15)

Martin-Morales, et al.
2001 126

(13)

2001, 79, 124, 125

Blanker, et al.

(15)

Boyle, et al

2001 122

CS/SAQ

CS/Interview

Survey/SAQ

CS-SAQ

Erectile function domain score of IIEF
< 26

Complete erectile dysfunction – never
able to attain an erection sufficient for
satisfactory sexual activity

Moderate to severe incapacity for
erection on single questions

No erections or erections of severely
reduced rigidity

Problems attaining or maintaining
an erection hard enough for sexual
intercourse

Eight months

NS

NS

NS

NS

26 (19-33)
2 (1-3)
3 (2-5)
8 (5-10)
21 (18-25)
7 (?)

70-78
25-39
40-49
50-59
60-70
55-60

60-69

50-59

66-70
40-49

65.9%

39.8%

22
19.4%

13

19 (14-23)

65-69

61-65

11 (8-14)

5 (3-8)
60-64

55-59

38 (32-44)
3 (1-5)

22 (18-26)

60-69
70-79
50-54

9 (6-12)

50-59

53 (48-58)
6 (3-10)

Survey/SAQ

70-76
40-49

Mueleman

34 (32-37)

60-69

(CI 95%)
10 (8-12)

2 (2-3)

Percentage

Prevalence Rate

16 (13-18)

30-39

Age (years)

Prevalence Rate

50-59

NS

Time Period

40-49

ED is greater than 17 of rating scale

Definition of ED

(11)

Survey/SAQ

Design/Instrument

2000 121

Braun, et al.

Authors/Date Published

Table 6C. European Prevalence of Erectile Dysfunction (continued)
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17.8%
30.0%

60-69
70-79

33.3 (17.9-48.7)
59.7%

>80
15-60

17.7%

41.9 (33.6-50.2)

71-80

(10)

40.0 (32.9-47.0)

61-70

7.0%

23.7 (19.5-27.8)

51-60

50-59

13.7 (10.8-16.5)

5.6 (3.5-7.6)

4.0(1.8-6.3)
41-50

31-40

18-30

30-49

Two months

Two months

NS

2005 91

Difficulty in obtaining/maintaining erection

Florida Sexual History Questionnaire: erectile
function score ≤22

NIH definition: inability to achieve or maintain
erection sufficient for satisfactory sexual function

5.8%

CS/SAQ

Survey/SAQ

CS/SAQ

≤39

(10)
Stulhofer et al.

2005 90

Oksuz et al.

(11)

2004 131

De Boer et al.

(10)

2003 81

89%
8.8(6.4-11.8)%

75
18-75

Nazareth et al.

ICD-10 diagnostic classification: No erection or penis NS
too soft for penetration

85%

(CI 95%)

70

85%

74%

68%

67%

Percentage

(12)

55

50

Age (years)

65

Four months

Time Period

2004

NIH definition: inability to achieve or maintain
erection sufficient for satisfactory sexual function

Definition of ED

Prevalence Rate

60

CS/SAQ

Survey/SAQ

Design/Instrument

Prevalence Rate

Shiri et al. 2004 130

and

Shiri et al. 2003 129

Authors/Date
Published

Table 6C. European Prevalence of Erectile Dysfunction (continued)
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One year

67.4%
88.7%
30%

60-69
70-79
40-49

2008

(10)

2008

100

Korfage et al.

(16)

CS/SAQ

or maintaining erection

Problems with getting

Five months

18.4%
21.9%
26.3%

68-70
71-78

14.6%

12.0%
65-67

62-64

58-61

6%

70%

50%

39.1%

50-59

50-59

15.5%

10.1%

9.4%

7.9 (5.6; 9.9)

12.7 (9.8; 14.6

(CI 95%)

Percentage

Prevalence Rate

40-49

30-39

18-29

Age (years)

Prevalence Rate

20-45

99

Erection inadequate to obtain
or maintain sexual intercourse
almost all the time or quite often

Seven months

Three months

One year

One year

Time Period

Andersen et al.

of IIEF < 26

Erectile function domain score

of IIEF < 26

Erectile function domain score

or maintaining an erection

Had trouble achieving

or maintaining an erection

Had trouble achieving

Definition of ED

60-69

CS/SAQ

CS/SAQ

CS/SAQ

Survey/Interview

Survey/Interview

Design/Instrument

(11)

2008 133

Teles et al.

(11)

2007 132

May et al.

(14)

2001-2002/200587

Moreira et al.

(14)

2001-2002/200588

Moreira et al.

Authors/Date Published

Table 6C. European Prevalence of Erectile Dysfunction (continued)
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(CI 95%)

Percentage

Prevalence Rate

19%

50-59

64%

38%

6%

15.0 (12.2; 18.2)

17.8 (14.4; 21.3)

40-49

Age (years)

Prevalence Rate

>70

Two years

One year

One year

Time Period

60-69

Sometimes or never able to get or keep an
erection sufficient for sexual intercourse

Had trouble achieving or maintaining an
erection

Had trouble achieving or maintaining an
erection

Definition of ED

(14)

CS/SAQ

Survey/Interview

Survey/Interview

Design/Instrument

in preparation

2009

135

Corona et al.

(14)

Buvat et al. 20012002/2009 134

(14)

Moreira et al. 20012002/200896

Authors/Date
Published

Table 6C. European Prevalence of Erectile Dysfunction (continued)
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(15)

2002 140

Morillo et al.

(13)

Moreira et al.
2000/ 2001 139

(14)

138

Moreira et al.
1999 -2000/ 2002

(11)

Rhoden et al.
1998 / 2002 137

(15)

Moreira et al.
1998/ 2002 136

Author(s)/ Year/
Published/
(Prins Score)

Colombia,
Venezuela, Ecuador/
N

Brazil/ N

Brazil/ R

Brazil/ R

Brazil/ R

Country of study

Age of
participants

RPS

Community based
sample

RPS

All men
participating in
a free screening
program for
prostate cancer

≥ 40

≥ 18

40 - 70

45 - 90

Random population
40 - 70
sample (RPS)

Population Type

Table 6D. Latin America Prevalence of Erectile Dysfunction

≥ 40 years

≥ 18 years

40 - 70 years

?

40 - 70 years

Eligibility Criteria

1963 (82)

1170 (91)

342 (91.2)

965 (90.1)

602 (92)

Number (%
respondents)

NS

The nonresponders were similar
to participants in regard to age,
education, and prevalence of
medical conditions

The participants in the study
had higher educational
attainment than the average
Brazilian men

-

NS

Differences/ Nonresponders
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(13)

De Almeida Claro et
al. 2006 141

(14)

Moreira et al. 2001
- 2002/ 2005 86

Author(s)/ Year/
Published/ (Prins
Score)

Brazil/ R

Brazil/ N

Country of study

RPS

RPS

Population Type

Table 6D. Latin America Prevalence of Erectile Dysfunction

≥ 20

40 - 80

Age of participants

≥ 20 years

40 - 80 years

Eligibility Criteria

2000 (?)

471 (18)

Number (%
respondents)

Participants had higher
educational achievement

NS

Differences/
Nonresponders
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(13)

2006

141

(14)
De Almeida Claro
et al.

Moreira et al.
2001 - 2002/
2005 86

(14)

2002

140

Morillo et al.

(13)

2000/ 2001

139

Moreira et al.

(14)

138

Moreira et al.
1999 -2000/ 2002

(11)

Rhoden et al.
1998 / 2002 137

(15)

Author(s)/ Year/
Published/ (Prins
Score)
Moreira et al.
1998/ 2002 136

Survey/Interview

Survey/Interview

Survey/Interview

Survey/SAQ

Survey/SAQ

Survey/SAQ

Survey/Interview

Design/ Instrument

IIEF

Had trouble achieving or maintaining
an erection

Sometimes or never able to get
and keep an erection adequate for
satisfactory sexual intercourse

Sometimes or never able to get
and keep an erection adequate for
satisfactory sexual intercourse

Sometimes or never able to get
and keep an erection adequate for
satisfactory sexual intercourse

IIEF-5 (scores <21)

Sometimes or never able to get
and keep an erection adequate for
satisfactory sexual intercourse

Definition of ED

Table 6D. Latin America Prevalence of Erectile Dysfunction (continued)

Four weeks

One year

Four weeks

One month

Six months

Four weeks

Six months

Time Period

20-30
31-40
41-50
51-60
> 61

40-80

40-49
50-59
60-69
70-79
>79

18-39
40-49
50-59
60-69
>70

40-49
50-59
60-69
70-79
>80
40-49
50-59
60-70

40-49
50-59
60-70

Prevalence Rate
Age (years)

0.2%
0.2%
1.0%
2.8%
7.0%

13.1%

Colombia
36.2%
40.0%
75.2%
78.4%
84.1%

9.4%
15.5%
22.1%
37.0%
39.6%

36.4%
42.5%
58.1%
79.4%
100%
3.5%
16.7%
39.6%

9.9%
11.8%
31.7%

Ecuador
32.8%
50.0%
73.0%
82.1%
92.3%

Venezuela
38.5%
51.7%
74.7%
81.7%
92.2%

Prevalence Rate Percentage (CI 95%)
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(14)

Laumann et al. 20012002/2009 98

(14)

Brock et al. 20012002/2006 95

(10)

Bacon, et al.2003 145

(18)

2000

144

Ansong, et al.

(12)

199920.

et al.

Laumann,

(12)

1995

77.

Panser, et al.

(13)

Feldman, et al.
199426, 28, 142, 143

Author(s)/ Year/
Published/
(Prins Score)

USA

Canada

USA

USA

USA

USA

USA

Country
of study

RPS

RPS

Health professionals

Age stratified RPS

RPS

RPS

Random population
sample (RPS)

Population Type

Table 6E. North American Prevalence of Erectile Dysfunction

40-80

40-80

53-90

50-76

18-59

40-79

40-70

Age of
participants

2115 (55)

1290 (40?)

(% respondents)

Number

40 to 80 years

40 to 80 years

NS

742 (9.0%)

500 (9.7%)

31742 (25)

1408 (27)

Not from barracks, college 1244 (70)
dorms or prisons, English
speaking, at least one
partner in previous year

No prostate or bladder
cancer, low back surgery,
CVA neurogenic bladder
or antiandrogen use

Men with sexual partner

Eligibility Criteria

NS

NS

NS

Questionnaire to nonresponders – 21/110
prevalence of ED similar

NS

Participants more
urological disease, chronic
disease similar

Participants more heart
disease and cancer

Differences /
Nonresponders
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(10)

2003

Bacon, et al. 145

(10)

2000 144

Survey/SAQ

Ability to have and maintain erection
adequate for intercourse

Poor or very poor

2000

69 (62-75)
10

70-76
<60

50
60

70-79
>79

26

58 (54-66)

65-69

60-69

47 (40-53)

35 (29-41)
60-64

55-59

18 (13-26)
26 (20-32)
Six months

50-59
50-54

Recurrent inability to attain of maintain
erection for satisfactory intercourse

Ansong, et al.

Survey/SAQ

11 (8-15)

40-49

(12)

9 (6-12)

30-39

199920.

44 (38-51)
7 (5-10)

Year

6 (4-8)

50-59

(CI 95%)

Percentage

Laumann, et al.

1 (0-1)

49

70

40-49

40

32

50
60

23 (?)

40

Age (years)

22 (18-26)

Trouble maintaining or achieving an erection

Month

Six months

Time Period

70-79
18-29

Constant inability to have erection when
sexually stimulated

Sometimes able or never able to get and
keep an erection for sexual intercourse

Definition of ED

Prevalence Rate

60-69

Survey/Interview

Survey/SAQ

CS/SAQ

Design/Instrument

Prevalence Rate

(12)

1995

77

Panser, et al.

(13)

1994+

26, 28, 142, 143

Feldman, et al.

Authors/Date
Published

Table 6E. North American Prevalence of Erectile Dysfunction (continued)
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(14)

Laumann et al. 20012002/200998

(14)

Brock et al. / 20012002/2006 95

Authors/Date
Published

Survey/Interview

Survey/Interview

Design/Instrument

Had trouble achieving or maintaining an
erection

Had trouble achieving or maintaining an
erection

Definition of ED

Table 6E. North American Prevalence of Erectile Dysfunction (continued)

One year

One year

Time Period

Prevalence Rate
Age (years)

22.5 (19.6; 25.7)

16.0 (12.5; 19.9)

Prevalence Rate
Percentage
(CI 95%)
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US, Brazil, Mexico/
Europe:
UK
Germany
France
Italy
Spain

Rosen et al.
2004 147

(10)

(11)

Brazil
Italy
Japan
Malaysia

US/
Europe:
UK
France
Germany
Netherlands
Italy
Spain

Country of study

Nicolosi et al.
2003 146

(12)

Author(s)/ Year/
Published/ (Prins
Score)
Rosen et al. 2003 80

Random population
sample
(RPS)

Random population
sample
(RPS)

Random population
sample
(RPS)

Population Type

Table 6F. Worldwide Prevalence of Erectile Dysfunction

25-75

40-70

50-80

Age of
participants

NS

Householder

Householder

Eligibility
Criteria

Number
NS

Total number 2513
NS
Brazil (92%)
Italy (72%)
Japan (51%)
Malaysia (16%)
All
NS
27,839
US 9284(45%)
Mexico 2735
(55%)
Brazil 5091
(51%)
Europe UK2053(48%)
Germany 3040
(45%)
France 2053
(48%)
Italy 2130
(53%)
Spain 1453
(50%)

All
12.815 (36.8%)
Europe
10,900

(% respondents)

Differences/
Nonresponders
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2005

(14)

Country of study

World*

US/Germany/UK/France/ItalySpain

Malaysia/Philippines/Singapore/Thailand

Southeast Asia

China/Hong-Kong/Japan/Korea/Taiwan

East Asia

Algeria/Egypt/Morocco/Turkey

Middle East

Brazil/Mexico

Central/South American

South Africa/US

Australia/Canada/ New Zealand/

Non-European West

Italy/France/Israel/Spain

Southern Europe

2004 85 Northern Europe
Austria/Belgium/Germany/Sweden/UK

Laumann et al. 2001-2002/
2005 149

(10)

148

Shabsig et al.

(11)

Nicolosi et al.

Author(s)/ Year/
Published/ (Prins Score)

Table 6F. Worldwide Prevalence of Erectile Dysfunction

Random
population
sample (RPS)

Men registered
in general
practice

(RPS)

Random
population
sample

Population
Type

40-80

20-75

40-80

Age of
participants

40 to 80 years

Men attending
general practice,
family practice or
general internal
medicine visit

Men and women
householder

Eligibility Criteria

Number

13750 (19%)

28691

13618 men

27500 (19%)

(% respondents)

NS

NS

Differences/
Nonresponders
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(10)

Rosen et al. 2004 147

(11)

2003 146

Nicolosi et al.

(12)

Rosen et al. 2003 80

Authors/Date Published

Survey/Interview

Survey/ SAQ

CS/SAQ

Design/Instrument

Erection difficulties

Sometimes or never able
to maintain erection to
complete sexual intercourse

according to Danish
Prostatic Symptom Score
questionnaire

Reduced or no erection

Definition of ED

Table 6F. Worldwide Prevalence of Erectile Dysfunction (continued)

Three months

Nine months

Four months

Time Period

45.3%
Brazil (15.5%)

Europe
40-70

16%
22%
14%
14%

All
US
Brazil
Mexico
Europe:
UK
Germany
France
Italy
Spain

13%
13%
11%
13%
10%

Malaysia (22.4%)
8%
11%
15%
22%
30%
37%
20-29
30-39
40-49
50-59
60-69
70-75

Japan (34.5%)

Italy (17.2%)

48.9%

All countries

76.0%

55.1%

70-80

30.8%

60-69

(CI 95%)

Percentage

Prevalence Rate

50-59

Age (years)

Prevalence Rate
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Design/Instrument

(14)

Laumann et al.
/2001-2002/2005

(10)

148

149

Shabsig et al. 2005

(12)

Survey/Interview or
SAQ

Survey/SAQ

Nicolosi et al. 2004 85 CS/SAQ

Authors/Date
Published

Had trouble achieving
or maintaining an
erection

Difficulty in getting or
keeping erection

Trouble in achieving or
maintaining erection

Definition of ED

Table 6F. Worldwide Prevalence of Erectile Dysfunction (continued)

One year

Seven months

Two months or more in
previous years

Time Period

Northern Europe
Southern Europe
Non-European West
Central/South
American
Middle East
East Asia
Southeast Asia
30-75

All countries
40-49
50-59
60-69
70-80
Total 40-80

Age (years)

Prevalence Rate

9 (6-11)%
8 (6-10)%
15 (13-17)%
22 (18-25)%
US (25%)
France (13%)
Germany (22%)
Italy (12%)
Spain (12%)
UK (19%)
13 (12; 15) in Northern Europe
13 (11; 14) in Southern Europe
21 (19; 22) in Non-European
West
14 (11; 16) in Central/South
America
14 (12; 16) in Middle East
27 (25; 29) in East Asia
28 (25; 32) in South East Asia

8(7-9)%
8 (7-9)%
11 (10-13%)

5.0%
9.0%
15.2%
22.0%
10 (9-10)%

(CI 95%)

Percentage

Prevalence Rate

older ages showed marked increasing rates with each
of the three decades beginning with age 60. [109110] The study that did not stratify for age reported a
21.1 % prevalence rate for ages 40-80 years again
reflecting a blend of the stratified studies. [97] The
most recent report from western Australia [111] had
a older age range in their study and reported an
overall prevalence rate of 40.3%, almost 4 times the
prevalence from the other age stratified study with an
overall rate of 10% [37]. In the younger age groups
the former study reported higher rates for ED until
the decade of 40-49 where the rates were almost the
same but in the next decade again the former study
reported higher rates. (See Table 6B)

quoted up to age 70 where rates varied from 26 to
42%. [79, 100, 122-125, 131] In the Korfage study
age stratification ranged from three to eight years
and was reported for different age groups beginning
with age 58 and ending with age 78 years. For the
five different age groups prevalence rates varied
from 12 to 26.3 %. [100]
In the three studies from France two were non
randomized, the study reporting on ages 18 to
69 years was 7% prevalence rate and the study
reporting on ages 40 to 80 years was 15%. [68, 134]
In the study stratified for age by decades beginning
at age 50 the prevalence rates were 20%, 33%,
and 38% for each of the ensuing decades. [116] Of
the 3 studies from Germany one was not reported
stratified for age but reported a 7.9% prevalence rate
for ED over the last year for ages 40-80 years. [87]
The two studies stratified by age showed prevalence
rates in the teens for those 49 years and younger.
For each ensuing decade though rates were half as
much in the Braun study compared to the May study.
[121, 132] In the two studies from Spain, the one not
stratified for age showed a prevalence rate of ED
of 12.7% for ages 40-80 years. [88] In the stratified
for age study rates were low until the decade of 6070 years were the rate of 21 % was reported. [126]
In the single study from Belgium the rates doubled
every decade from 40 to 69 years from 19.4% to
65.9%. [128] In the study from Croatia the prevalence
rate for ED was low before age 50 but stayed about
18% from ages 50 to 69 years and almost doubled
to 30% age 70 and beyond. [91] In the single study
from Portugal prevalence rates for ED were high
beginning with 30% for the 40 to 49 year decade
to 50% to 70% for the next two decades. [133] For
the single Italian study rates were very low before
age 50 but were reported as 16%, 27% and48% for
the three decades beginning at age 50 years. [120]
In the single Turkish study the unstratified for age
prevalence rate for those 15 to 60 year of age was
almost 60%. [90]

Prevalence studies from Europe were difficult to
compare. (See Table 6C) In the Scandinavian
studies, the prevalence seemed to rise sharply after
the age of 65 years, with rates of 20% or greater
after this age and this rate doubling when reaching
the age of 70 years or older. The only exception to
this trend was the study from Finland where much
higher prevalence rates were reported beginning
with age 50 and continuing with an upward slope
for every five year cohorts. [129-130] This study
used the NIH definition for ED and inquired about
activity the previous four months The prevalence
of ED before the age of 61 years in the continental
northern European studies were generally quite low
except for the study mentioned above. In a recent
study by Corona 8 centers from the European Union
participated in the study 9. [135] (See Table 6C).
Prevalence rates tripled from the decades in the 40’s
to 50’s and doubled for each succeeding 10 year
cohort. Moreira’s study from the UK and Europe did
not stratify for age and reported a prevalence rate for
ED of about 18%. [96]
In two studies from the United Kingdom not stratified
for age prevalence rates were quite different although
similar ages (18-75 years were reported), 8.8% and
26% respectively. [78, 81, 119] Dunn’s study asked
for lifelong compared to last three months prevalence
for ED and the rates increased for the former to 39%
from 26%. [78, 119] In the other two studies from the
United Kingdom, both derived again from general
practice groups there was a marked difference in
prevalence rates for ED although for one group the
definition was for complete erectile failure and one
was difficulty in attaining and maintaining an erection
and were stratified for different age ranges. The
prevalence rates for the stricter definition ranged
from 7 to 22% for the three periods stratified from
age 55 to 70 years of age. [127] For the less strict
definition prevalence rates ranged from 9 to79% from
four decades reported, ages 40-79 years. [117]

There were seven studies from Latin America,
almost all from Brazil. (See Table 6D) In the single
report from three non Brazilian countries, Columbia,
Ecuador, and Venezuela, the prevalence rates
for each of four decades beginning at age 40 and
ending as age 79 from each of the three countries
were almost the same with a 33 to 38.5% for the
first decade, 40-50% for the next, increasing by
about 25% for the 60-69 years of age decade to 7375%, increasing about another 5% until age beyond
79 where rates ranged from 84 to 93%. [140] In the
6 studies reporting on more than 300 patients, the
prevalence rates for ED were not stratified for age in
one study and the prevalence rate in that study was
13.1% for ages 40-80 years. [86] The four random
population and community based population studies
reported prevalence rates for ED in the teens before
age 50, varying from low of about 12% to 22% in the
decade of 50-59 (with one exception mentioned in the

In the four studies from the Netherlands stratification
by age was different in all papers but in general
prevalence rates for ages before 60 were in the
teens and increased after that for each age period
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next sentence), increasing from about 32% to 58%
in the decade ages 60 to 69 years. [136, 138,139,
141] In one study of 2000 men prevalence rates
were much lower than the other random population
studies using the IIEF as defining ED from 0.2%
beginning with age 20-40 years of age, 1% for those
41 to 50 years of age, about 3% for 51 to 60 years of
age and 7% in those greater than 60 years of age.
[141] In a study of 965 men participating in a free
screening program for prostate cancer, ages 45 to
90 years using IIEF-5 of scores below 21 as defining
ED rates of prevalence for the disorder were much
higher in this group from almost 37% for those 40
to 49 years of age, increasing by 5.5% for the next
decade and by just beyond 20% for those 60 to 69
years of age. For those 70 to 79 years of age the
rate was 79.4% and 100% for those 80 and above.
[137] Rates were higher when IIEF scores were
used to define ED.

well as 5 European countries. Including all of the
countries the prevalence rates for Ed were stratified
by five decades and a single six year group of 7075 years of age. Rates were in the teens for the
three decades beginning with age 20 through age
49 years. For the next two decades beginning with
age 50 to 69 years prevalence rates of 22 and 30%
were reported with a prevalence rate of 37% for
the six years of 70 to 75. Overall prevalence rate
was 16% and the individual rates from the seven
countries except the US were below this rate with
the overall prevalence rate of ED in the US of 22%,
half again the total group rate and double to 8%
above the other countries. [147] In a second study
from Nicolosi et al regional prevalence rates for age
40 to 80 years from around the world were reported.
Rates were stratified for age for all of the countries
and were low before age 60, were reported as 15.2%
for the seventh decade of life and 22% above age 70
years. The regional prevalence rates were similar for
all of the regions and ranged from 8 to 15% except
for Southeast Asia where the prevalence rate was
almost double to 22%. [85] Shabsig et al reported
in 2005 non-stratified for age prevalence rates for
ED from a large number of men from the US and
five European countries. The rates for France, Italy,
and Spain were similar, 12 or 13 %, while the UK,
Germany, and the US were higher, 19, 22, and 25
% respectively. [148] In the same year Lauman
reported prevalence rates in a large number of men
from various regions of the world. The rates were
13 to 14% in Northern Europe, Southern Europe,
Central/South America, and the Middle East. In nonEuropean West the rate was higher at 21% but again
as shown above in the Nicolosi studies the highest
prevalence rates for ED were in two regions in Asia,
27% in East Asia and 28% in Southeast Asia. [149]

In the studies from the United States, ( see Table 6E),
the methods used and populations varied but two of
the studies showed fairly consistent prevalence rates
for the various ages, the Massachusetts Male Aging
Study (MMAS) and the study from Ansong. [26, 28,
142-143] The Laumann data included men who were
younger and reported less than half the prevalence
rate for the men 50 to 59 years of age compared to
the other two studies from the United States. [20]
The Olmsted County study from the United States
also showed a lower prevalence rate by a large
amount for the ages 40-59 and half the prevalence
rate for the decades 60-69 years but similar rates
for the decades 70-79 as the MMAS data. [77] In
the 3 studies reported from North America that were
not part of the last chapter two were not stratified
for age and prevalence rates were 16 and 22.5%
for ages 40 to 80 years of age. [95, 98]One study
reported prevalence data from a survey of health
professionals and semistratified by age with the
following prevalence rates for those less that 60
years of age, those 60 to 69 years of age, those 70
to 79 years of age and those greater than 79 years of
age of 10, 26, 50 and 60% respectively. [145]

The same tools and methods were used in a United
States study and a Japanese survey. [77, 107]
Thus these two could possibly provide for the best
comparison between two cultures. The Japanese
study showed almost double the prevalence rate for the
four decades reported on compared to the American
study. In contrast, the study from Thailand showed
half of the prevalence rate for the age group 40-49
years compared to the Japanese study but almost
equal rates for the other older decades reported.

There are 6 studies classified as world-wide reports.
(see Table 6F) The first was a study by Rosen et al
that included the US and 6 European countries. The
prevalence rates were stratified for three decades
beginning with age 50 years and through age 80
and were about 31%, 55%, and 76% respectively.
The overall rates were similar for all countries and
Europe only. [80] Nicolosi et al compared prevalence
rates in Brazil, Italy and two Asian regions in 40 to
70 years of age. These were not age stratified and
the prevalence rates of 15 and 17% were similar
for the non-Asian studies and were higher in Asia,
22.4% in Malaysia and 34.% in Japan. [146] Rosen
et al in a second world-wide study again compared
prevalence rates in the US, Brazil, and Mexico as

One important issue to be addressed in future research
is the validity and reliability of self-report data on ED
generated in response to a single question (e.g.,
the NHSLS’s [20] question, “During the last twelve
months has there been periods of several months or
more when you…had trouble achieving or maintaining
erection?”) when compared to results from the well
used validated, multi-item International Index for
Erectile Function (IIEF), [30] which is, of course,
also a scale based on self-reports. The question of

93

comitte 2.indd 93

8/25/2010 12:52:52 PM

which of the two instruments may be more useful
and accurate for large population studies remains
controversial. A good correlation of each criterion
in population samples has been reported. [28] A
single self assessment direct question to evaluate
ED was applied to the population based samples of
the MMAS follow-up evaluation, in addition to the
Brief Male Sexual Function Inventory (BMSFI) and
the IIEF. Prevalence was similar to that determined
on the IIEF, agreement was moderate (0.56 to 0.58 )
and association with previously identified risk factors
were similar for each classification. The single
question correlated well with these other measures
(r= 0.71 to 0.78, p<0.001). However the incidence of
subjects not classified due to missing data was 9%
on the MMAS single question, 8% on the BMSFI,
and 18% on the IIEF. Based on these data, the
direct self-assessment question may be a practical
tool for population studies, in which detailed clinical
measures of ED are impractical.

prevalence rates. Most of the world show a rather
high rate from 20-40% for the ages 60-69 years,
some increasing after age 65 years, except for most
of the Scandinavian reports where the age of 70
years and older is the decade of major prevalence
rate change except the one report from Finland that
showed high rates beginning at age 50. [129-130]
Almost all of the reports show high prevalence rates
for those men in their 70’s and 80’s, ranging from 50
to 100% prevalence of ED in these decades.

Recommendation 5. :
There is a need for more prevalence and incidence
data studies on sexual dysfunctions in men and
women from Africa, India, and Asia. Grade C.

Recommendation 6. :
Prevalence and incidence studies need to be
more parallel in data collected and meet as many
standards as possible [7]- duration for disorder
screened for should be at least three months or
more. Researchers should include severity scales
for the disorder in the survey. Grade C.

The Global Survey of Sexual Attitudes and Behavior
(GSSAB) [85, 149] have reported prevalence data
based on two items, the first item corresponding
exactly to the NHSLS question while the second asks
if the respondent has reported a problem of achieving
and maintaining an erection for two months or more,
he is then asked, “how often would you say this has
occurred during the last 12 months?” The choices
are either occasionally, sometimes, or frequently.
The GSSAB regarded only respondents reporting
periodic, i.e. sometimes or frequently, difficulties as
indicating moderate or severe ED. Across 7 world
regions, between 22% and 44% reported only
having occasional problems with ED of several
months duration. These respondents were excluded
from the prevalence estimates of having ED. Various
systematic review of population-based estimates of
sexual dysfunction note the considerable variation in
the items asked to establish the presence of ED in
the respondent (see Table 6A-F.) and the resulting
difficulties posed in establishing the comparability of
the estimates across studies. [7, 60] It is imperative
that research evaluating the relative efficacy of
different measurement strategies be undertaken to
establish recommended “best practice” for future
studies. Consideration of “best practice” should be
mindful that useful epidemiological data can often
be generated with brief questions that would not
be especially effective in identifying more narrowly
defined clinical conditions.

Recommendation 7. :
There is a need to study the effect of excluding
non-sexually active individual from the prevalence
data reports. Grade C.

h) Concurrence of sexual dysfunction
Both in the descriptive and analytical epidemiological
literature there is very little on simultaneous
occurrence of different sexual dysfunctions within
and across genders. In French men, aged 18-69, it
has been reported that 7% of those with manifest ED
also are early ejaculators. [150] In an older sample
(50-78 year olds) from the Netherlands about 50%
of the men with early ejaculation also reported
ED. [79] To which extent this simply indicates that
incapacity to maintain erection is a sequel to early
ejaculation remains to be analyzed. From France it
has been reported that 37% of 18-70 year old men
with ED have lost their “libido”. [21] It has been
found in a Swedish study that within both genders
(aged 18-74) nearly all own sexual dysfunctions
are closely associated (generally at a p level of <
0.001). [19] The only exception is that for the men
with early or delayed ejaculation quite logically
were not significantly correlated. Moreover, a high
degree of cross-gender concurrence was found. In
fact all women’s dysfunctions studied were closely
(p <0.005- 0.001) coherent with all male partners’
functions/dysfunctions as perceived by the women.
Men’s sexual dysfunctions had precisely the same
close associations with men’s perceptions of their
female partner’s functions/dysfunctions. These
findings firmly suggest that it is important to think in
terms of sexual partner relationship, none the least in

In summary, the prevalence of erectile dysfunction
on a world wide basis shows a great deal of variation
but the way the information is collected, the way the
population is sampled, the tools used for the survey,
and, most importantly, the way ED is defined vary
greatly. Below the age of 40 years the prevalence
is 1-10%. In the decades from 40-49 the prevalence
ranges from 2-9% to as high 15%. The 50-59 year
age group showed the greatest range of reported
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therapy- pharmacological or psychotherapeutic. [151]
Laumann et al also examined the co-occurrence of
dysfunctions for the set of dysfunctions discussed in
the latent class analysis, but the actual percentages
of overlap were not given in the article. [21]

V. Analytical Epidemiology
1. Risk factors for women

g) Sexual dysfunctions and personal distress:

In this part, we shall first address women’s sexuality
in relation to health issues. Subsequently findings
relating social and demographic factors to sexual
function will be discussed. Besides the investigations
referred to, we have not been able to locate reliable
and reasonably evidence-based investigations of
risk factors for women’s sexual functions. Thus,
the need for more research concerning women’s
sexuality must be underlined. When dealing with
risk factors, co-morbidities and socio-demographic
items, descriptive epidemiology gives best
evidence. However, analytical epidemiology may
be an adequate way to identify the relative risk of
sexual dysfunction caused by (sets of) medically
or psychologically identified particular diagnostic
categories.

It is of paramount importance to know to what extent
sexual dysfunctions are accompanied by distress.
Commonly overall level of sexual distress is
nowadays measured by one single question or by
an aggregative questionnaire such as the FSDS (the
Female Sexual Distress Scale) [34, 70]. Given the
close coherence of different sexual dysfunctions
– intrapersonal as well as interpersonal – we
have here chose to focus on the extent to which
specific dysfunctions lead to dysfunctional distress
(personal problems). Among women and men with
manifest dysfunction per se generally less than
half experience that it is accompanied by manifest
personal distress (Table 7). Moreover, only small
minorities of those with mild/sporadic dysfunction
report manifest distress. In Sweden 26% and 17% of
women and men reported at least one distressing self
or partner’s sexual dysfunction. However, among the
manifestly personally distressed, the vast majority
were not satisfied with their sexual lives. This can be
compared with the sexual satisfaction rate of 55%
in the total population. [19] In general agreement
with this and defining sexual distress (one overall
pluri-item aggregated variable) using the FSDS
[71] have found that 22% of women in the USA
aged 18 and above reported sexual distress. This
is about half of the 43% who had an – age adjusted
– sexual dysfunction. However, these authors did
not explicitly ask for distress caused by specific
sexual dysfunctions. Measuring women’s sexual
distress using the FSDS, Rosen et al [152] have
reported that among women with low sexual desire
level of distress decreased with higher age and
those in partner relationship had relatively high level
of distress as had those with arousal and orgasmic
dysfunctions. Furthermore Bancroft et al., [153] found
that neither relative frequency of sexual thoughts,
frequency of orgasm, nor lubrication problems were
predictors for women having significant or manifest
versus no, or mild versus no distress concerning
their own sexuality. They further reported that the
best predictor of sexual distress was relatively low
emotional well-being. In reasonable consensus with
other studies Öberg and Fugl-Meyer [154] confirmed
that low level of satisfaction with partner relationship
is closely associated with women’s manifestly
distressing dysfunction of sexual interest, lubrication
and orgasm. However, the causality is unclear. Thus,
a distressing sexual dysfunction may be caused by
a disharmonious partner relationship but a sexual
dysfunction may contribute to a not satisfying partner
relationship.

Recommendation 8:
There clearly is a need for more analytical
epidemiological studies about women’s sexual
dysfunctions. Grade C.

a) General Health-related risk factors
Richters et al [37] found that, compared with women
with excellent health, those reporting good, fair
or poor health were more likely to have a sexual
dysfunction. Significant odds ratios were 1.9, 3.1
and 5.7 for those with good, fair or poor health,
respectively. Simultaneously Laumann et al. [20]
and Fugl-Meyer & Fugl-Meyer [65] reported that less
-than good health leads to greater risks of sexual
dysfunctions concerning desire/sexual interest
and genital pain. Self-reported health and levels
of physical activities have been confirmed to be
an important correlate of sexual function, as more
orgasm problems were found among women who
reported no physical activity [154], and higher level
of sexual desire among those who reported higher
self-perceived health and more physical exercise.
[74] Perceived poor health was also a predictor
for women’s sexual desire, arousal, orgasm and
dyspareunia. [70, 71, 154]

b) Diabetes
Kadri et al [24] in their descriptive epidemiological
study of Moroccan women reported (univariate)
significant associations for diabetes with orgasmic
dysfunction, dyspareunia and sexual aversion. Also
Danish women with diabetes have been found to have
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Table 7. Relationship Between Sexual Dysfunction, Personal Distress, and Sexual Satisfaction
Manifest dysfunction
Per se %

Manifest dysfunction
(in %) accompanied
by manifest personal
distress

Sexually satisfied (in % )
among those personally
distressed

Low Sexual Interest
(W)

33

43

18

Low Sexual Interest
(M)

16

38

13

Lubricative insuff.
(W)

12

63

20

Erectile dysfunction
(M)

5

69

25

Orgasmic
dysfunction (W)

22

45

15

Early ejaculation (M)

9

47

35

Delayed ejaculation
(M)

2

55

24

Dyspareunia (W)

6

69

18

Dyspareunia (M)

1

58

24

Vaginismus (W)

1

92

17

low sexual desire significantly more often than nondiabetic women [74]. In a well-controlled age matched
analytical study Enzlin et al. reached the conclusion
that sexual problems are frequent in women with
diabetes mellitus. Among the sexual function
variables, “libido”, lubrication, orgasm and genital
pain only decreased lubrication was significantly
(univariately) associated with being diabetic. [155]
Moreover, women with “more” diabetic complications
reported significantly more sexual dysfunctions.
However, more recent large epidemiological studies
conducted on women representative of the US 2005
census, Brazilian women, and Australian women, did
not find a significant relationship between diabetes
and desire, arousal, or orgasm. [37, 70, 156-157]

on the replicability of the results. In a larger study
conducted in a nationally representative sample of
women in the USA, heart disease was not associated
with sexual dysfunctions. [70] The relationship
between vaso-congestion and sexual dysfunctions
remains poorly understood in women. In a large
scale, well-controlled analytic study Duncan et al.
[158] reported that hypertension (univariately) was
associated with decreased lubricative function and
with orgasmic dysfunction. Among all the different
aspects of women’s sexual function studied by Dunn
et al. [119] medication with antihypertensive drugs
was a significant negative predictor (Odds ratios 0.3)
of orgasmic function. Moreover, Hanon et al [159]
described that 41% of treated hypertensive women
(aged 58±12) experienced decreased sexual interest
during treatment.

c) Cardio-vascular diseases
In a convenience sample of Korean women aged 40
to 80, women with a heart disease were 5.75 times
more likely to have problems reaching an orgasm
in the previous 2 months than women without heart
disease [94]. However, the response rate in this
study was very low (33%) which raises questions

d) Urinary tract diseases
Stress urinary incontinence has been found by
Osborn et al. [64] to negatively influence all aspects
of women’s sexual function (sexual interest, desire,
arousal, lubrication, orgasm) and to be significantly
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correlated with dyspareunia and vaginismus. In a
small scale analytical investigation [160.] urinary
stress incontinence was (univariately) significantly
associated with sexual interest, lubricative
insufficiency, orgasmic dysfunction and dyspareunia.
Along these lines, Laumann et al. found that having
urinary tract symptoms were predictors of lubrication
insufficiency, orgasmic dysfunction, and dyspareunia
while ever having had STI (sexually transmitted
infections) was a negative predictor for sexual
interests and for lubricative function [20].

(Odds ratios 2.2-2.9) with SSRIs (selective serotonin
re-uptake inhibitors) or venlafaxine than with buprion
or netazodone in women and men on monotherapy.
Moreover, the WHO collaboration center for
international drug monitoring has reported that out
of a total of nearly 215,000 reported adverse effects
of antidepressant during the period 1968-1997, 5000
were sexual in nature. [164] Using the somewhat
outdated response cycle phase definitions, about
1500 adverse reactions were related to each of
the “desire” and “excitement phases”, while 200
occurred during the “phase of orgasm”. The most
typical female SSRI adverse reaction was orgasmic
dysfunction. Although the sheer number of reports to
the WHO is great, these anecdotal reports cannot be
taken as evidence.

e) Gynaecological factors
Hysterectomy has in a few epidemiological studies
been found to affect women’s sexuality.
Dennerstein et al. [73] found that 16% of surgical
menopausal women had low sexual desire
compared to 7% of menstruating women and the
former being more likely to feel distressed. Hormonal
therapy improved levels of desire but did not change
distress. Furthermore, Shifren et al. [70] reported,
despite desire, arousal and orgasm function were
lower among women who were hysterectomized.
Similarly, McPherson found that sexual arousal, but
not vaginal dryness, was impaired in women who
received hysterectomy as compared to women with
oophorectomy. [161]

g) Social stressors as risk factors
Some
epidemiological
investigations
have
addressed the impact of sexual abuse on women’s
sexual behaviour and it has been clearly shown that
women’s current sexual life can be detrimentally
influenced by abuse. [20, 38, 74, 119, 165, 166]
Studies that ask people to self-identify as sexual
abuse survivors usually report lower rates of sexual
abuse as compared to studies that utilize behavioural
definitions. [167] Having ever been sexually forced
by a man predicts low levels of desire and greater
arousal disorder in American women. Also, having
ever been sexually harassed predicted arousal
disorder and sexual pain [20]. In Sweden, 12% of
18-74 year old women had at some time of their life
been sexually abused [165]. Women with a history
of sexual abuse had a significantly higher number of
sexual dysfunctions than had women with no history
of abuse and nearly all different types of sexual
abuse were significantly (univariately) associated
with orgasmic dysfunction. Having been genitally
abused was also significantly associated with low
level of sexual interest. Satisfaction with sexual life
was lower in those who had been abused and, in
particular, if abused more than once. Furthermore,
data from the same representative Swedish sample
showed that obesity was not associated with a
history of sexual abuse and sexual satisfaction. In
Moroccan women [24] having been sexually abused
negatively influenced sexual interest. Interestingly,
only one study reported rates of sexual function
among men with a history of child sexual abuse [38]
and they found a less strong relationship between
sexual abuse and sexual function compared to the
relationship observed in women.

f) Psychiatric/psychological factors
There is little doubt that part of the psychological
distress experienced by individuals with mood
or anxiety disorders affects sexual function.
Unfortunately, research on the epidemiology of sexual
dysfunction has yet to provide information on the
commonality between psychological vulnerabilities
that are associated with sexual disorders. By latent
class analysis Laumann et al. [20] deducted that
emotional problems or stress are sizeable predictors
of low desire, arousal disorder and sexual pain (all
three defined according to the DSM-IV).
Ten years ago Dunn et al [119] demonstrated
significant likelihoods (Odds ratios ranging from
1.8-4.5) depression and anxiety to predict all their
investigated parameters: arousal, insufficient
lubrication, orgasmic dysfunction and dyspareunia.
Accumulating evidence [64, 70-72, 74] confirmed
these associations between anxiety and depression
with sexual dysfunction. An interesting study by
Sievert et al [162], however with a response rate of
only 29%, found that loss of desire for women under
the age of 40 correlated with depression symptoms;
for women in the age-cohort 40 to 60 with menopausal
symptoms and for those older than 60 with somatic
and psychological problems – a mutual denominator
could be mood changes/depressive symptoms.

Incidences of emotional and physical abuse during
childhood are highly comorbid with a history of sexual
abuse and some studies have found initial evidence
of a stronger relationship between emotional and
physical abuse and sexual function as compared to
sexual abuse [168]. No epidemiological studies that

The effect of different antidepressants giving negative
“changes in sexual function” were, by Clayton et al
[163.], found to be significantly more likely to occur
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we know of have examined this research question
which requires the simultaneous assessment of
different types of childhood trauma along with
measures of sexual function.

levels of sexual interest/desire and of ED than are
those who have a steady partner relationship. In the
USA relatively low level of educational attainment is
associated with early ejaculation. [20]

Being single is (univariately) associated with
dysfunctions of sexual interest, vaginal lubrication,
orgasm and with dyspareunia [65]. Low levels of
sexual interest, arousal, orgasm and also dyspareunia
are significantly most common in women with marital
difficulties [64, 119]. There is a close relationship
between male partner’s sexual dysfunctions
and women’s own dysfunctions; particularly if
distressing [19]. Furthermore, low levels of overall
sexual satisfaction and satisfaction with partner
relationship predict low level of satisfaction with life
as a whole. (See Table 7) In a large-scale-analytical
epidemiological investigation of a gynaecological
sample, Raboch and Raboch reported that a
number of “intra-familiar” aspects of life (early loss
of mother and father, not having a happy childhood,
having three or more siblings or not having a happy
marriage) univariately were significant features of
women with orgasmic dysfunction, in particular if
the dysfunction caused personal distress [169].
In Morocco, relatively low education is common in
women with low level of sexual interest [24]. This is
also the case in the USA [20] and in Eastern Europe
[169] for orgasmic dysfunction and, additionally, in
the USA for dyspareunia [20]. In the USA women
with more than 20% financial household decrease
during the year prior to the investigation have low
level off interest and lubrication and also relatively
high prevalence of dyspareunia [20]. Furthermore,
stress at work or unemployment have been reported
to accompany low sexual desire in women [170,171]
but was associated with a higher desire of foreplay
in French women. [171]

The Health Professional Follow-up Study (HPFS) is
a cohort of male dentists, optometrists, osteopaths,
podiatrists, pharmacists, and veterinarians in
the United States who responded to a mailed
questionnaire in 1986 (original response rate 32%).
This U.S. study of prevalence and risk factors for
erectile dysfunction found a 10-fold difference in
relative risk for erectile dysfunction associated with
older age, regardless of health status or previous
erectile function. [145] Follow-up questionnaires
were mailed every two years. At the time of the 2000
questionnaire, 43,235 men, age 53 to 90 years,
were alive and actively participating in the study.
The questionnaire was mailed up to four times to
non-respondents with a response rate of 79%. This
group of 31,742 health professionals, with no known
history of prostate cancer, ranged in age from 53 to
90 years at the time of the 2000 questionnaire. Men
in the oldest age group were less likely to be married,
smoke, or engage in physical activity and were more
likely than younger men to have comorbid conditions.
When men with prostate cancer were excluded, the
age-standardized prevalence of erectile dysfunction
in the previous 3 months was 33%. Men with a healthy
lifestyle and no chronic disease had the lowest risk
for erectile dysfunction; the greatest difference
was seen for men 65 to 79 years of age. Comorbid
conditions, such as diabetes, cancer, stroke, and
hypertension, were also associated with increased
risk for erectile dysfunction, whereas physical
activity, leanness, moderate alcohol consumption,
and not smoking were associated with decreased
risk. Men included in this study had lower rates of
obesity and less diabetes than same-age men in
the general population. In addition, participants in
our study were more likely to be white, have higher
educational attainment, have higher incomes, and
have better health care access than similar-age men
in the general population. Therefore, the findings
probably reflect a more favorable profile for sexual
function across the life course compared with the
general population. The study found an inverse
association between physical activity and erectile
dysfunction. The study also found that younger men
(<60 years of age) benefit more from exercise than
older men (>80 years of age).

2. Risk Factors for Men
a) Age, Health and Social Related Risk Factors
Less than good overall health is likely to concur with
men’s low level of sexual interest/desire and with ED
[20, 65] Furthermore, Laumann et al [20] identified a
(significant) odds ratio of 2.4 for the likelihood of poor
to fair health being a predictor of early ejaculation.
Also Richters et al [37] reported that Australian
men who are not in excellent or good health are
most likely to have a sexual dysfunction (not further
specified). Having been sexually touched before
puberty predicts lower level of interest/desire (odds
ratios 2.2), ED (odds ratios 3.1) and early ejaculation
(odds ratios 1.8). [20] Moreover, men who ever have
forced a woman sexually are more likely (odds ratios
3.5) to have ED than are those who never have done
so. Neither of these two descriptive investigations
has found ejaculatory disturbance correlates of
sexual abuse. Both in the USA [20] and in Sweden
[65] partnerless men are more likely to have low

The National Social Life, Health, and Aging Project
(NSHAP) is a nationally representative US probability
sample of 1,550 women and 1,455 men aged 57-85
at the time of an interview. In this report the weighted
response rate was 75.5%. [172] Data on sexual
problems were collected through seven dichotomous
response items inquiring about sexual problems
experienced over several months during the previous
12 months. Items asked included lack of interest in
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sex, arousal problems, too early climaxing, inability
to obtain an orgasm, pain during sex, unplesurable
sex, and performance anxiety. There was little if
any increase in sexual problems with age for either
gender except for orgasm and erectile problems in
men- both positively correlated with age. Hispanic
women reported (OR=2.4) more reports of sexual
pain compared to white women. Black men are more
than twice as likely to report lack of sexual interest
and premature climax (OR 2.3 and 2.90), and almost
four times (OR=3.8) likely to report lack of sexual
pleasure as white men. Lack of pleasure is sharply
lower among widowed or never married (OR=0.1)
than married men while divorced and separated men
report twice as likely complaints (OR=2.0). Reports
of anorgasmia and lack of sexual pleasure decline
with men’s higher education in contrast to erectile
problems which are sharply elevated (OR=1.9)
among men with some college education. Health
conditions strongly affect the likelihood of sexual
problems in women but less among men, except an
association between any lifetime history of STD’s
and non pleasurable sex (OR=5.4) and between
urinary tract syndrome and erectile problems (OR=
3.7). Poor mental health is associated with both
women’s and men’s reports of sexual problems;
anxiety raising lack of sexual pleasure for men and
women and depression selectively associated with
men’s anorgasmia and erectile problems. Finally,
satisfaction in a relationship was associated with
fewer sexual problems. In the healthier, older
respondents age patterns suggested maintenance
of sexual capacity rather than decline. Increasing
biological age does not result in more sexual
problems for either sex except for men’s erectile
and orgasmic problems. Sexual problems among
the elderly seemed more a response to stressors
in multiple domains of life from physical health to
features of an intimate relationship.

Cross-sectional analysis of data from 2126 adult
male participants in the 2001-2002 US National
Health and Nutrition Examination Survey (NHANES).
Erectile dysfunction assessed by a single question
during a self-paced, computer-assisted selfinterview. These data are nationally representative
of the noninstitutionalized adult male population
in the US. [174] The overall prevalence of erectile
dysfunction in men aged 20 years and greater was
18.4% (95% confidence interval [CI], 16.2-20.7),
suggesting that erectile dysfunction affects 18 million
men (95% CI, 16-20) in the US. The prevalence of
erectile dysfunction was highly positively related
to age but was also particularly high among men
with one or more cardiovascular risk factors,
men with hypertension, and men with a history of
cardiovascular disease, even after age adjustment.
Among men with diabetes, the crude prevalence
of erectile dysfunction was 51.3% (95% CI, 41.960.7). In multivariable analyses, erectile dysfunction
was significantly and independently associated
with diabetes, lower attained education, and lack of
physical activity.
The National Health and Nutrition Examination
Survey collect data by household interview. The
sample design is a stratified, multistage, probability
sample of clusters of persons representing the
civilian noninstitutionalized population. Data include
medical histories in which specific queries are made
regarding urological symptoms (including ED). [175]
These items were selected for analysis in 3566 men,
20 years and older. In men 20 years and older, ED
affected almost 1 in 5 respondents. Hispanic men
were more likely to report ED (odds ratio [OR], 1.89),
after controlling for other factors. The prevalence
of ED increased dramatically with advanced age;
77.5% of men 75 years and older were affected.
In addition, there were several modifiable risk
factors that were independently associated with ED,
including diabetes mellitus (OR, 2.69), obesity (OR,
1.60), current smoking (OR, 1.74), and hypertension
(OR, 1.56).

Most epidemiological studies on ED underrepresented
minority groups. In a cross-sectional populationbased survey conducted between May, 2001 and
January, 2002 facilitated equivalent representation
was achieved for non-Hispanic whites (N=901), nonhispanic blacks (N=596) and Hispanic males (N=676)
40 years and older by using targeted phone lists to
oversample the minority. [173] Overall prevalence
rate for ED was 22%; 21.2% for whites, 24.4%
for blacks and 19.9% for Hispanics, all categories
increasing with older age. Overall sampled ED
probability increased with diabetes, hypertension,
and moderate or severe lower urinary tract
symptoms (LUTS); in whites >70 years of age and
diabetes; in blacks with severe LUTS; in Hispanics
greater than age 60, moderate LUTS, hypertension,
and depression. Probability of ED decreased with
level of exercise, higher level of education overall;
in blacks with exercise, good relationship quality and
lower level of alcohol intake; in Hispanics with high
school or college education.

In the Boston Area Community Health (BACH)
Survey ED was assessed in 2,301 men aged 3079 using the 5-item IIEF-5 (defining ED as a score
< 16). [176]Overall prevalence of ED was 20.7%
with a higher rate among blacks (24.9%) and
Hispanics (25.3%) compared to whites (18.1%),
even after adjusting for age, comorbid conditions,
and behavioral risk factors. However after controlling
for socio-economic factors the association between
race/ethnicity and ED disappeared.

b) Smoking or Other Tobacco Use
It is logical to assume that erectile function, a process
which relies on normal arterial vascular performance
to operate correctly, would be adversely affected
by cigarette smoking. A recent review on cigarette
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smoking and erectile dysfunction appeared in 2008.
[177] In that article epidemiological and clinical data
as well as a discussion of causative factors are well
reviewed. In a previous literature review, McVary et
al presented the results of an exhaustive review of
the literature conducted by the Subcommittee on
Smoking and ED of the Socioeconomic Committee
of the Sexual Medical Society of North America.
[178] These authors found strong indirect evidence
that smoking may affect erections. Their conclusions
were: “Available evidence on the association
of smoking with ED is not complete insofar as
association is likely due to the consistency of the
relationship of smoking and endothelial disease,
and the strength of the association of ED with other
endothelial disease”.

smokers. Ex-smokers had an odds ratio of 1.6 (95%
confidence interval 1.2-2.3). The authors also found
the association of smoking and ED risk to be present
in men without a history of any cardiovascular
disease, cardiopathy, hypertension diabetes and
neuropathy. Nicolosi et al studied the epidemiology
of ED in four countries. [146] The countries that were
included in the study were Brazil, Italy, Japan and
Malaysia. From each country, a random sample
of approximately 600 men between the ages of 40
and 70 were interviewed. The authors found an
odds ratio of ED of 2.12 (95% confidence interval
1.26-3.56) in men who smoke >30 cigarettes/day
compared to men who did not smoke. Bartolotti et al
reported on 9670 diabetic men who were categorized
as: never smokers (30%), current smokers (30%),
or ex-smokers (40%). [181] These participants
were randomly selected from 178 different diabetic
centers in Italy. The effect of age was considered
when the results were analyzed. These researchers
found that current smoker had an odds ratio of ED
of 1.4 (95% confidence interval 1.3-1.6) compared
to never smokers and ex-smokers had an odds ratio
of 1.5 (95% confidence interval 1.3-1.6) compared to
never smokers. The authors further found that in exsmokers, the risk of ED was inversely related to the
number of years since the patient quit smoking.

Tengs and Osgood performed a complete Meta
analysis of available literature over the last 20 years
prior to 2001 by searching MEDLINE to identify the
prevalence of smoking among impotent men. [179]
These authors reviewed over 1000 articles and
identified 19 that reported the smoking habits of 3819
men. They found that 16 of these articles, including
the 6 largest studies, found the prevalence of
smoking to be higher than in the general population.
Their meta-analysis revealed that 40% of impotent
men were current smokers, which they compared to
28% of men in the general population. These authors
concluded that: “Based on almost 2 decades of
evidence, tobacco use is an important risk factor for
impotence. Anti-tobacco advertisements featuring
impotence as a reason to avoid or cease tobacco
use are well grounded in scientific fact”.

A recent epidemiological study of high evidencedbased criteria attempted to identify the association
between cigarette smoking and ED and further
analyzed the data by adjusting for presence or
absence of cardiovascular disease. [182] The
Western Australia Men’s Health Study (WAMHS) is
based on a stratified sample of the male population
obtained from the Western Australia (WA) electoral roll
for June 2001. This publication was based on 1,580
participants who had returned their questionnaires
and included smoking data and year of birth (89.3%
of those returning the questionnaire). The report
demonstrated statistically significant increases in the
odds of ED among current smokers compared with
never smokers even after adjustment for age and
cardiovascular disease. Although not statistically
significant, the corresponding odds among ever
smokers and former smokers were also increased
implying a possible adverse effect of previous
smoking on erectile function. Cardiovascular disease
did not confound the relationship between smoking
and ED. This study also suggested that cessation of
smoking before middle age may avoid the increase
in the risk of ED.

In the previous consultation there were two articles
cited that did not find increased risk for ED in
association with smoking. Mak et al performed a
population-based study in Belgium. [128] These
investigations interviewed a random sample of the
population, which included 799 men aged 40 – 70
years. They did not find a correlation between smoking
and ED, either in current smokers or in ex-smokers.
Similarly, Morillo et al reported on the prevalence of
ED in Columbia, Ecuador and Venezuela. [140] This
study questioned 1946 randomly selected men aged
49 and older. Using univariate analysis, the authors
did not find any association of cigarette smoking with
ED.
There were two studies in cross-sectional
populations and one in a special clinical population
of diabetics included in the last consensus chapter
that found a positive correlation between smoking
and ED. Mirone et al performed a cross-sectional
study on the prevalence and risk factors for ED in
the general population in Italy. [180] This random
sample included 2010 men from the practices of
143 general practitioners. The researchers found
that current smokers had an odds ratio of ED of 1.7
(95% confidence interval 1.2-2.4) compared to never

Most studies who report on the association of
smoking and ED contain populations with other
diseases that are clear risk factors for ED. However,
a study of 7,684 Chinese men showed that smoking
was associated with ED in men without clinical
vascular disease. [183] The same study also
demonstrated increased odds of those men who
smoked more than 20 cigarettes per day. A. dose
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related association has been also reported in other
studies. [184, 185] It has also been shown that the
magnitude of the association between smoking and
ED decreases across increasingly older age groups,
suggesting that smoking may have a more apparent
impaction on erectile function in young rather than
older smokers. [186]

excellent discussion of the methodological limitations
of published research and make suggestions
for changes to produce more reliable and useful
information [203]. Whitehead and Klyde reviewed a
large amount of the associations between ED and
diabetes mellitus in their literature review of 1990
[189]. Some of their observations are reported in
Table 8.

Thus it would appear that the preponderance of
evidence available at this time would identify cigarette
smoking as an independent risk factor for ED. We
have, on the other hand, not identified descriptive
or analytical literature which links smoking to other
male sexual dysfunctions or to any female sexual
dysfunctions. Those of us who are clinicians, should
use and expand this information to enlighten our
patients and to encourage them to add ED to the
long list of reasons why they should strive to quit
smoking.

In a separate paper from the Health Professionals
Follow-up Study (HPFS) included in the prevalence
of ED table, Bacon et al report on the association of
type and duration of diabetes with ED in this large
cohort of men [204]. Men with diabetes had an ageadjusted relative risk of 1.32 (95% CI 1.3-1.4) for
having ED compared to men without diabetes. Men
with type 2 diabetes had an increasingly greater
risk of ED with increased duration since diagnosis,
particularly for men diagnosed >20 years previously.
In 178 diabetic centers in Italy, data was collected
using interviews regarding erectile dysfunction in
9,868 men [205]. The patients ranged in age from 20
to 69 years. The prevalence of ED was 35.8% for the
entire group, ranging from 4.6% for men 20-29 years
of age to 45.5% for men 60-69 years of age. For men
with insulin dependent diabetes mellitus, diabetes
present for over ten years, with fair or poor control
based on glycosylated hemoglobin 7.5-9% and > 9%
respectively, those managed with agents other than
diet control, and history of diabetes mellitus-related
arterial, renal, or retinal disease and neuropathy and
those who were smokers, all showed a higher odds
ratio for ED.

c) Diabetes Mellitus
From the Netherlands, Enzlin et al reported that men
with complications of type I diabetes had significantly
greater prevalence of decreased desire than had
those without complications [187]. This was also
the case for prevalence of orgasmic dysfunction.
Diabetes mellitus has also been associated with
retrograde and anejaculation. [188]
Erectile dysfunction has been reported to occur in
at least 35-90% of men with diabetes mellitus with
the onset of ED occurring in an earlier age (10 to 15
years before) than those without diabetes mellitus
[189-202]. In the MMAS study, the age-adjusted
probability of complete ED was three times higher in
men who reported having treated diabetes mellitus
than those without diabetes. [26]

A subset of 1,010 of these men from the Italian
group above without ED at baseline were followed
prospectively for 2.8 years to determine the incidence
of ED associated with diabetes [206]. The crude
incidence rate was 68 cases per 1000 men years
(95% CI 59-77). The incidence of ED increased
with increasing age, duration of diabetes, and
deteriorating metabolic control. The rate was higher
for type 2 than in type 1. The relative risk increased

Weinhardt and Carey in 1996 published a
comprehensive review of empirical literature,
regarding the prevalence of ED among men with
diabetes mellitus; they suggest that 26-35% of
diabetic men will develop ED. They present an

Table 8. Associations of Diabetes Mellitus (DM) with Erectile Dysfunction
- Erectile Dysfunction is usually present within 10 years of diagnosis of DM
- Usually occurs at a younger age group in insulin dependent DM
- ED may be first sign of DM in as high as 12 % of cases in males
- Poorly controlled DM may produce a reversible temporary ED once controlled
- ED in almost all patients with DM related neuropathy
- DM macrovascular complications related to age of patient
- DM microvascular complications related to duration of DM and glycemic control
Whitehead and Klyde. Clin Geriatric Med 1990, 6:771-795.
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also with obliterative arterial disease of the lower legs,
ischemic heart disease, renal disease, autonomic
neuropathy, sensation and motor neuropathy, and
diabetic foot and retinal disease. The Massachusetts
Male Aging study reported ED incidence of 51
cases/ 1000 man years [28]. Also, the incidence rate
of erectile dysfunction is higher for each decade of
diabetic men compared to non-diabetics, up to twice
expected in the general population without diabetes
mellitus.

Prospective Cardiovascular Munster studies [213]
have clearly demonstrated that overweight and
obesity are independent factors associated with an
increased mortality in men and that this is due largely
to coronary atherosclerosis or other cardiovascular
diseases. Moreover, the same studies have shown
that the prevalence of obesity has dramatically
increased both in the US [211, 212] and Europe [213]
creating a new important burden for the medical
community.

Diabetic men with sexual dysfunction, including ED,
are older and have a longer duration of diabetes
[199, 200, 204, 205]. ED in men with diabetes is
more severe and associated with poorer quality
of life [175, 194] and poor glycemic control [200].
Hyperlipidemia, hypertension, and obesity are
conditions common in diabetic men and also
independent risk factors for ED.

The link between obesity and male potency dates
back to the Byzantine era, when it was thought that a
large stomach impaired a man’s ability to have sexual
intercourse. [214] So far, however, the association
between obesity, sedentary lifestyle and erectile
dysfunction (ED) has not been completely clarified.
[215, 216] Baseline data from the Massachusetts
Male Aging Study (MMAS) failed to find any
association between BMI and ED. [26] More recently,
cross-sectional analysis of data from the NHANES
survey [174], involving 2126 non-institutionalized
men representative of the US adult male population,
demonstrated an attenuated association between
obesity and ED after adjustment for cardiovascular
risk factors. However, longitudinal studies have
clearly demonstrated a direct association between
these conditions at baseline and the subsequent
development of ED. [49, 217] In particular, the Health
Professionals Follow up Study [145], including 22,086
US health professional men, showed that after a 14year follow-up study period, ED was most likely to
occur in men who were obese (OR=1.7[1.5-2]) and
who lived a sedentary lifestyle (OR= 0.7[0.7.0.8] for
subjects with physical activity greater than 32.6 vs.
less than 2.7 METs/week). In addition, prospective
data from the MMAS demonstrated that cigarette
smoking and BMI significantly predicted the risk of
developing ED even after controlling for confounding
factors. [28, 218]

Interestinlgy, Gazzaruso et al. [207] reported that
ED itself could be considered the most efficient
predictor of silent coronary artery disease in a
diabetic population, independently of glycometabolic
control and ED severity. In particular, among a
consecutive series of 160 subjects with apparently
non-complicated type 2 diabetes, they demonstrated
that the prevalence of ED was 7-fold higher (35% vs
7%) in subjects with silent coronary artery disease.
Similar results were confirmed during longitudinal
studies by the same group [208] and other authors.
[209] Accordingly, Corona et al. demonstrated that
penile vascular insufficiency was inversely related
to the risk of silent coronary artery diseases in the
diabetic population. [210]
In a recent publication, Rosen and others report an
analysis of risk factors in a subset of 373 men of
the Look AHEAD trial of type 2 diabetes [199]. Of
these 373 men 268 were sexually active (68.7%).
About 75% of these 373 men had mild, moderate,
or severe ED using the erectile function domain of
the IIEF (65% of the sexually active men). Of the
sexually active men 42.5% had consulted with a
physician about sexual problems. Only 7.3% of the
sexually active men had severe ED. Risk factors
influencing ED were the following: the existence
of metabolic syndrome, hypertension history, and
other cardiovascular disease. Men with improved
levels of fitness were about 40% less likely to have
ED. Cardiorespiratory fitness was measured by a
symptom-limited graded exercise treadmill test to
voluntary exhaustion [199].

Yet how obesity affects ED is not entirely clear. Early
endothelial dysfunction and impaired nitric oxide
synthesis, necessary for stimulating smooth muscle
relaxation and increased blood flow which is in turn
necessary for erection, have been considered the
major associated pathogenetic issues. [215-216,
219-220] Corona et al. [214] recently confirmed
this hypothesis in a large cross-sectional trial
including 2,435 male patients seeking treatment
at an outpatient clinic for sexual dysfunction
between 2001 and 2007. The results of this study
showed that obesity was significantly associated
with a higher physical contribution to ED, while
there was no difference seen among relational or
psychological determinants. As the severity level of
obesity increased, penile blood flow decreased (one
half of patients with morbid obesity had pathological
penile blood flow). In addition, as previously reported
[215-216, 219-220], an inverse association between
testosterone levels and BMI was also found. In these

d) Obesity metabolic syndrome and erectile
dysfunction.
Until the last decade, the risk associated with overweight and obesity had been widely underestimated.
Large prospective epidemiological investigations
including the Framingham [211], the National Health
and Nutrition Examination Surveys [212] and the
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patients, hypogonadism can exacerbate sexual
dysfunction because of its typical symptoms, such
as decreased sexual desire and mood disturbances
[214-216, 219-220] This evidence might be a useful
motivator for men to improve their health-related
lifestyle choices. Accordingly, Esposito et al. [221]
in a randomized trial in obese men, has shown that
decreasing BMI and increasing exercise significantly
improved ED in approximately a third of cases
suggesting that lifestyle changes can reverse ED.
Kratzik et al [222] demonstrated that the risk of severe
ED is decreased by 82.9% for males with physical
activity of at least 3000 Kcal/week. In addition, the
same authors reported that an energy expenditure
of as little as 1000 Kcal/week significantly reduces
the existing risk of ED. Some examples would be
bicycling 4 miles (6.4 km) in 15 minutes, social
dancing for 30 minutes, running 1.5 miles (2.4 km) in
15 minutes or gardening for 30-45 minutes. [222]

also be predictive of MetS with an unadjusted relative
risk of 1.35. [231] The prevalence of ED in subjects
with MetS ranges from 27% [232] to 80% [233] strictly
associated with the number of MetS components
and the endothelial function impairment. [215-216,
229-230]
In particular, among subjects with ED, those with
MetS are characterized by the worst erectile function,
(essentially due to impairment in penile blood flow)
and report a prevalent difficulty in obtaining vs.
maintaining erection, a gradual onset of the disorder,
and a decreased number of nocturnal erections, all
of which were demonstrated to be associated more
with an organic than a psychogenic origin of ED.
[234-236] Corona et al., [234-236] demonstrated
that elevated blood pressure and hyperglycaemia,
which are well known cardiovascular risk factors,
are associated with impaired penile vascular flow
to a greater extent than the other components of
MetS. The association between hypogonadism
and MetS is emerging even in subjects with ED.
[215-216, 219-220, 229-230] Abdominal adiposity
and hyperglycaemia [215-216, 219-220, 229-230]
represent the most important factors involved in
the pathogenesis of hypogonadism in MetS. The
presence of hypogonadism in men with MetS
increased symptoms of sexual dysfunction such as
low sexual desire. [215-216]

Furthermore, a Mediterranean diet based on olive
oil as the major fat source and including more
fish, legumes, vegetables and fruits have been
recommended as an extremely successful and
conservative way to treat obesity since the time of
Greco-Roman writers. [223] A large body of evidence
has demonstrated that a greater adherence to a
Mediterranean diet is associated with a significant
improvement in health status, as well as a significant
reduction in overall and cardiovascular disease
mortality. [224] Hence, in line with these data, the
protective role of a Mediterranean diet on erectile
function is not surprising. [225] In addition, both
clinical and experimental studies have confirmed
that combining physical exercise with the reduction
of caloric intake provides additional benefits to
erectile function. [226]

Recommendation 9:
There is still a question whether obesity and the
metabolic syndrome per se are additional risk
factors for erectile dysfunction or that the diseases
cardiovascular and diabetes themselves that are
part of these conditions are the risk factors that
account for this association. Further research is
needed to answer this question. Grade C.

Recently, it has been reported that central obesity
(high waist circumference) may be a better predictor
of increased cardiovascular risk than obesity per se
[227] Although this issue is under debate, Cornier
et al [228] demonstrated that waistline should be
considered at least the best predictor of medical
care costs. Central obesity is a key element of
metabolic syndrome (MetS), a cluster of metabolic
abnormalities related to a state of insulin resistance
and an increased risk of developing cardiovascular
and metabolic diseases [216, 227] Although several
definitions for MetS have been proposed [216], the
criteria defined by the National Cholesterol Education
Program-Third Adult Treatment Panel (NCEP-ATPIII)
are the most widely used in clinical practice and
research. Recently it has been demonstrated that
not only the individual components of MetS but also
MetS itself is significantly associated with ED. [215216, 229-230] In addition, prospective data from the
Massachusetts Male Aging Study in a populationbased cohort observed at three different time points
over approximately 15 years showed that ED could

c) Cardiovascular Disease and Hypertension
Endothelial dysfunction is a condition present in
many cases of erectile dysfunction and thus there
is a common etiologic pathway for other vascular
disease states, such as cerebrovascular accidents,
myocardial infarction, heart disease, hypertension,
hyperlipidemia, low serum levels of high density
lipoproteins (HDL), arteriosclerosis, and peripheral
vascular disease and thus an association with
these other conditions is to be expected. Wabrek
and Burshell reported that 64% of 131 men, aged
31 to 86 years, hospitalized for acute myocardial
infarction were impotent. [237] Sjögren and FuglMeyer reported an 18% prevalence of ED in 49
men before experiencing a myocardial infarction
compared to a prevalence of 45% after the event,
with a 43% new onset or increase in ED in this group
of men. [238] These authors also found that low level
of sexual desire increased after myocardial infarction
from 14% to 35% and orgasmic problems from 4%
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to 25%. In fact 21% reported anorgasmia after the
myocardial infarction. In another study ED was
present prior to myocardial infarction (MI) in 64%
of 131 men and before coronary bypass surgery
in 57% of 130 men [239]. In still another study of
132 men attending day case angiography, 40% had
experienced ED before their coronary diagnosis had
been made. [240] In addition, Montorsi et al. [241]
demonstrated that , in subjects with angiographically
document coronary artery disease, ED becomes
evident prior to angina symptoms in almost 70% of
the cases, with a mean interval of more than three
years. Accordingly, Thompson et al. [242] , in the
Prostate Cancer Prevention Trial, reported that
incident ED was associated with a 25% increase
in risk of subsequent CV events, during a nine year
follow-up, after an adjustment for confounders.

significantly higher among men with hypertension
(OR= 1.47), ischemic heart disease (OR=1.8), and
stroke (OR=1.47). With these latter three conditions
and peripheral arterial disease in combination in
patients grouped together as cardiovascular disease
the odds ratio was 1.85. The age-adjusted odds
for severe ED (IIEF-5 <8) was 2.62 in men with
peripheral vascular disease with no significant odds
ratio for ED in general ( IIEF-5< 22). When diabetes
mellitus, hypertension, and hyperlipidemic were
present in the same patient the odds ration of ED was
3.21. The authors concluded that the relevance and
importance of careful cardiovascular risk evaluation
in men with ED could not be overemphasized. The
authors also emphasized that the associations
described in this paper are cross-sectional and that
data concerning the interval between the onset of
ED and the diagnosis of significant cardiovascular
events or recognition of biomedical risk factors were
unable to be addressed thus making the temporal
relationship between ED and cardiovascular disease
and risk factors unanswered.

Treated heart disease (worse in smokers), treated
hypertension (again, worse in smokers), and low
serum levels of HDLs were significantly correlated
with impotence in the MMAS report. [26] Values of
HDL more than 90 mg/dL were associated with no
probability of complete ED and conversely when the
level of HDL dropped to 30 mg/dL the probability of
complete ED was 16%. Complete ED was present
in 15% of men with treated hypertension and this
incidence was associated with the duration and
severity of the hypertension in the MMAS report,
as well hypertension increasing the age-adjusted
incidence of ED. In another study the prevalence of
ED was not increased among hypertensive and pre
hypertensive men compared with normotensive men
aged 25-40 years. [243] These authors concluded
that it takes years for hypertension to cause ED in this
generally healthy and younger group of men. Wei et
al [53] found that a high level of total cholesterol and
a low level of HDL are important risk factors for ED.
In an analysis of the two MMAS studies of 1987-89
and 1995-97, it is suggested that ED and coronary
heart disease share some behaviorally modifiable
determinants in men who are free of manifest ED or
predisposing illness at baseline. [244]

Recommendation 10. :
Although the association of ED and Cardiovascular
disease and risk factors are well established there is
a need for longitudinal studies in patients who have
manifest ED or cardiovascular disease and do not
have the opposite manifest associated condition in
order to establish a temporal relationship between
these two entities. Grade C.

f) Hormonal or Endocrine
The effect of androgens on desire/interest and sexual
behavior is well established but few reports show
direct end organ, corpora cavernosa, dependency on
androgens, except the early growth and development
of the male reproductive tract. [248-250] Carani et al
[251] did show increased rigidity as measured by rigiscan in eugonadal men treated with androgens but
no change in frequency of NPT associated events
nor duration of circumference change, suggesting
an enhancement of corpora cavernosal function
in response to androgens. In a study by Becker
et al, [252] systemic and cavernous plasma levels
of testosterone were found to be elevated during
erection and with flaccidity and detumescence
states, cavernous levels were significantly lower
than systemic levels suggesting corporeal binding of
testosterone in the cavernous spaces.

Since the last publication of this chapter there has
been a stress on the association of cardiovascular
disease and risk factors and ED. It is now thought
that ED may be a harbinger of silent coexistent or
subsequent coronary artery disease. [245, 246]
Almost all of the cross-sectional studies tabulated in
Tables 6A-F that collected data on coexistent cardiac
disease or risk factors found increased prevalence
of ED compared to those without these risk factors.

Primary or secondary hypogonadism is often
associated with erectile failure but not always.
This may be due to a low threshold of androgens
necessary for cavernosal tissue function, perhaps
even at levels that can be maintained by the adrenal
androgens in the face of lack of testicular androgens.
[253, 254] Hormonal dependency for erection seems
to vary for erections produced by different situations,

In a recent cross-sectional observational study the
intimate nexus between ED and cardiovascular
disease was presented. [247] In a group of 1,514
men with an age range of 20-99 years cardiovascular risk factors were more prevalent with
increasing age and among participants with ED
and severe ED. The age-adjusted odds of Ed were
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during rapid eye movement sleep, with visual sex
stimulation, or fantasy or sexual situation induced
erections. [255-257] Severe low levels are necessary
to suppress sleep-related erections, with moderate
low levels affecting sexual situation with partner
erections, and erections induced by visual sex
stimulation not showing much androgen dependency.
An article that demonstrates this last point and also
the variation in androgen dependency for different
types of erection was that by Greenstein et al in 1995.
[258] Four, all who had surgical castration, of sixteen
men who were surgically or medically castrate, had
erection produced by a visual sexually stimulated
film, and none were able to have erectile activity
in a partner sexually induced situation. These four
men had significantly, but yet still at castrate levels,
higher levels of testosterone than the men unable to
respond to the visual stimulation. Similarly Bancroft
and Wu [259] had shown that androgen replacement
in hypogonadal men improved erectile response to
fantasy (as well as reported sexual acts per week at
home) but erections in response to erotic films were
not significantly different from normal controls either
before or after androgen treatment. Another study
showed the futility of using testosterone therapy in
those patients with testosterone in the low range of
normal to improve erectile function and suggests
that testosterone has to be at extremely low levels to
effect sexually related erections or nocturnal sleep
erections. [260]

Severe hyperprolactinemia (PRL > 735 mU/L or 35
ng/mL) but nor milder form has a negative impact
on sexual function, impairing sexual desire - as well
as erectile function - and testosterone production.
[266-268] In particular, it has been reported that
in subjects with sexual dysfunction, a severely
reduced libido is associated with a 10-fold increase
in the prevalence of severe hyperprolactinemia.
[270] A PRL-induced hypogonadism could explain,
only partially, this association [266-268] since PRL
plays also a direct role in the control of male sexual
desire. Accordingly in hypogonadal subjects with
hyperprolactinemia, prolactin-lowering drugs are
able to restore both testosterone levels and libido
[268], while testosterone replacement therapy is
not as effective. [270] The relationship between
hyperprolactinemia and erectile function is under
debate. Some Authors have suggested a possible
pathogenetic link between severe erectile dysfunction
(ED) and severe hyperprolactinemia [271] although
even negative associations have been reported.
[269, 272] In addition, controlled studies evaluating
the effect of dopamine agonists on ED subjects with
hyperprolactinemia were inconclusive. [268]

g) Urinary tract diseases and Lower Urinary
Tract Symptoms (LUTS)
Chronic renal failure is a risk factor for ED. [273]
There were two high Prins score studies that looked
at ED in patients seen in dialysis clinics and rates
for ED were high for all ages almost all above 50%
however stratified. [274, 275] In the USA general
urinary tract symptoms predicted ED (odds ratio:
3.1), but not other investigated parameters (desire,
ejaculation) of male sexual function. [20] These
findings principally agree with those of Blanker
et al from the Netherlands. [79] The latter also, in
their sample of 50-78 year old men identified lower
urinary tract symptoms (LUTS) as concurrent with
ejaculatory dysfunction – defined as no ejaculation
or significantly reduced ejaculatory volume - The
odds ratios for the likelihood of moderate and severe
LUTS as compared with no such symptoms to concur
with ejaculatory dysfunction being as high as 3.8 and
7.8, respectively.

As far as epidemiological studies go, the MMAS study
constitutes the largest male endocrine database
available, by including reliable measurement of 17
hormones. Interestingly, testosterone (total, free,
or albumin bound) or dihydrotestosterone (DHT)
levels did not significantly correlate with erectile
dysfunction. Of the 17 hormones measured, none,
with the exception of dehydroepiandrosterone sulfate
(DHEAS), correlated with erectile dysfunction.
DHEAS levels of 0.5 mgm/ml were associated with
a high probability of complete ED (16%) compared
to DHEAS levels of 5 and 10 mgm/ml (6.5% and
3.4% respectively). [26, 254] However probabilities
of complete impotence increased as DHEAS levels
decreased while the overall and moderate ED
probabilities remained unchanged. Such patterns
support the hypothesis that minimally impotent men
may become completely impotent if their DHEAS
levels decrease from 10 to 0.5 mgm/ml level. Despite
this evidence, Placebo controlled, randomized double
blind studies have shown that DHEA administration
is not useful for improving sexual dysfunction in men.
[261, 262]

A number of studies from clinical and community
populations have shown that the prevalence of ED
and reduced sexual desire along with other types
of sexual dysfunction is greater in men with LUTS.
[276-282] Most of these studies have also shown
that the presence of LUTS is an independent risk
factor for sexual dysfunction. Moreover there is a
positive correlation between severity of LUTS and
severity of ED. [276, 277, 279, 281] Decreased
sexual satisfaction as well as sexual activity are
associated with increasing severity of LUTS. [276,
277] Recently there was a report in the literature

The weak relationship between low T and ED
is supported by results from both human and
animal studies. [263, 264] Rhoden et al [265] on
a consecutive large series of almost 1000 elderly
subjects, with or without ED, have documented a
lack of association between T and International
Index of Erectile Function (IIEF-5).
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of the first multinational population-based study
to evaluate the relationship among those with
overactive bladder (OAB) and ED, and also sexual
quality of life. [283] 502 cases of OAB were matched
with 502 controls. Reduced sexual activity was 14%
in cases versus 4% in controls. Those with OAB
were significantly more likely to have ED than were
controls (OR 1.5). Significantly more of those with
OAB (15%) reported decreased enjoyment of sexual
activity because of urinary symptoms relative to
controls (2%). The perceived impact of OAB on the
frequency of sexual activity, sexual enjoyment, and
satisfaction appeared most pronounced in cases
with urinary incontinence.

the clinical literature to be consensus that between
half and two thirds of male stroke patients develop
ED. Both early and delayed ejaculation have been
described to emerge after stroke; but within in a very
wide latitude. [291, 292]To which extent the profound
sexual dysfunctions in these patients mainly are
results of poor coping or are mainly somatogenic still
remains to be elucidated.
Erectile dysfunction occurs in 90% of patients with
multiple system atrophy, being the first symptom in
37% of the cases. [294] Other diseases and chronic
disorders reported to have a risk for ED include
sleep apnea, chronic obstructive lung disease [295]
,scleroderma [296] ,and Peyronie’s disease. [297]
In a recent epidemiologic study of 70 patients who
were candidates for a liver transplantation 52 (74%)
had ED using IIEF-5 criteria. [298] This article is a
good review of previous studies of this same link and
discussion of the possible etiologic reasons for this
association along with a review of effect of coexistent
other medical conditions and social factors effecting
this association.

An excellent epidemiological study from Finland
established the bothersomeness of LUTS symptoms
and the prevalence of ED. [284] The target population
were samples from Tampere and surrounding
municipalities in Finland in 1999. Cohorts of men
born in 1924, 1934, and 1944 comprised those
studied. Adjusted odds ratios of ED were 2.6 for men
with LUTS total scores of 11-19 compared to those
without LUTS and 4.4 for those with scores of 20 or
more comparing the two groups. For bother scores
even low bother were significantly associated with
ED.

Fitzgerald and others [299] remind all of the need
to be aware of the effect of chronic disease on
all urologic disorders including LUTS and ED.
In bivariate analyses, most urologic and sexual
symptoms were associated with type II diabetes,
cardiac disease, hypertension, and depression.
However, in multivariate models adjusting for all four
illnesses, gender, race/ethnicity, age, alcohol intake,
smoking, physical activity, and body mass index there
were fewer significant associations. It was found that
all urologic symptoms were significantly related to at
least one illness, with depression increasing the odds
of all urologic and sexual symptoms studied. Urinary
tract specialists and sexual health professionals
should consider factors outside the urinary tract
that may be contributing to urologic symptoms. It
remains unknown whether treatment of medical
and psychological illnesses can result in meaningful
improvement in urologic symptoms, or conversely,
whether urinary tract symptoms can provide valuable
insight into an individual’s overall health status.

h) Other Chronic Diseases
Polyneuropathy,
which
commonly
involves
autonomous dysfunction is another source of
sexual dysfunction, particularly ED and ejaculatory
dysfunction [285] Thus, Vardi et al reported a 38%
coincidence of polyneuropathy and ED in diabetics
and a 10% coincidence of the two in non-diabetics.
[286] Among other neurological conditions which may
lead to male sexual dysfunctions are Parkinson’s
disease. In these patients, decreased sexual desire
and ED are common for still unknown reasons.
[287-289] However, treatment with dopaminergic
substance have been observed to increase level of
interest/desire. Even the pathogenesis of the often
reported ED is to date unclear. There is good clinical
evidence that other chronic neurological disorders
may affect sexual function. Thus, in seizure free
periods, epilepsy can be associated with reduced
sexual interest/desire and with ED. [285, 289] In a
review article of genitourinary conditions associated
with patients with multiple sclerosis the incidence of
ED was reported to be 40-80%, usually occurring a
half decade to a decade after onset of the progressive
disorder. [290] In multiple sclerosis, ejaculatory
dysfunction may, according to clinical reports, prevail
in about 50% as the disorder progresses. [289]

i) Surgery and Trauma
Spinal cord injury patients are obviously at
an increased risk for erectile and ejaculatory
(anejaculation) dysfunctions with central induced
erectile activity possible in those with lower spinal
cord injury and reflexogenic erection possible in
those with upper cord injury. Besides leading to
fertility problems (the incidence of male spinal cord
injury peaks at ages 15-30) these dysfunctions are
among the most pronounced problems for the future
quality of life in the quadriplegic or paraplegic men
(for an overview see reference [285]). There is – to
some extent anecdotal – data showing that both

In the USA Monga et al [291] In a retrospective study
found a three fold increased prevalence of low sexual
desire after stroke. Others have identified clearly
smaller post-stroke changes in sexual interest/desire.
[292, 293] In some contrast there appears throughout
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men and women with complete spinal cord injury
rostrally to peripheral genital innervation levels can
experience orgasm elicited by stimulation of nongenital body areas and the majority of the men seem
to have only minor dysfunction, if at all, concerning
sexual interest/desire. Surgery or trauma affecting
any level of neurologic control of erection or that
interfering with the arterial supply of the corpora
cavernosal tissue are unquestionably risk factors
for erectile dysfunction. DePalma has reviewed the
impact of vascular surgery on ED.[300]

and Depression Scale (HAD) [308] Dunn et al [119]
found that anxiety, but not depression, significantly
predicted early ejaculation. Suppression and
expression of anger indicate higher probabilities
of moderate and complete ED [26]. Independently
of medication, Araujo et al [142] demonstrated
that depression is closely associated (odds ratios
2.0) with ED and as discussed elsewhere in this
chapter many antidepressants may lead to sexual
dysfunctions. This is particularly true for SSRIs, which
are nowadays used for delaying early ejaculation.

From clinical experience, it is well established that ED
and anejaculation are common after prostatectomy.
There is, however, astonishingly little epidemiological
data on this subject. Some four years ago Stanford
et al [301] reported a high incidence (about 60%) of
post radical prostatectomy ED; whether or not the
surgical intervention had been nerve-sparing. Other
reports show higher retention of erectile activity after
bilateral nerve sparing surgery in the younger male
and in those with strong erectile activity before the
surgery [302, 303]. Radiation therapy to the pelvis
also is a source of damage to nerves involved in
erectile and ejaculatory functions [304] while sexual
functions remain stable after treatment for benign
prostatic hyperplasia. [305].

k) Medications and Recreational Drugs
Erectile dysfunction due to prescription medications
is sometimes difficult to prove and is probably
often under-reported. In the MMAS, a statistically
significant correlation between ED and vasodilators,
anti-hypertensives, cardiac and hypoglycemic
agents was noted. [26] However when the second
analysis of the population was made in 1995-97,
adjustments for comorbidities and health behaviors
attenuated some medication associations with ED
with only nonthiazide diuretics and benzodiazepines
remaining statistically significant for association
with prevalent ED. [309] Meinhardt and his coauthors have reviewed the influence of medication
of erectile dysfunction in some detail. [310]
Major classes of prescription drugs commonly
reported to be associated with ED are histamine-2
receptor antagonists, hormones, anticholinergics,
psychotropics and certain cytotoxic medications.
Whether one type of anti-hypertensive agent is
less likely to be associated with ED than another is
difficult to pin down since the prevalence of ED is
often an association with the hypertension condition
as well. This debate is well discussed in two articles.
[311-312] In an experimental rodent animal model of
hypertension, data suggested that renin-angiotension
system inhibition by enalapril, an angiotension
converting enzyme inhibitor, may at least partially
normalize penile vascular structure. [313] Calcium
channel blockers and alpha adrenergic blocker
theoretically may be the best alternatives, along
with the angio-tension converting enzyme inhibitors,
in attempting to reverse ED when associated with
other anti-hypertensive agents. Rosen and others
review sexual dysfunction problems with the
selective serotonin reuptake inhibitors (SSRIs). [314]
Trazadone is one antidepressant that is unlikely
to be associated with ED and in fact has a risk of
associated priapism. [317] In general, it is suggested
that antipsychotics with strong alpha-I receptor
affinity properties be considered as substitutes for
other prescription psychotropic drugs associated
with ED. Life style related risk factors for ED include
chronic alcoholism and chronic use of marijuana,
codeine, meperidine, methadone and heroin. [315]

Schrader et al in 2 studies showed a weak association
between some parameters of erectile function and
bike riding. [306, 307] In the first study 17 bicyclist
men were compared to 5 non-cycling controls with
nocturnal penile tumescence studies (NPT). The
only difference between the groups was a statistical
difference in the percentage of sleep time erections,
27.1± 9.7% vs 42.8 ± 17.56 (p=.008). [306] Although
traditional seats seem to clearly produce sensory
deficits from prolonged bicycle riding, ED defects
are weakly supported by evidenced based data.
In the second study from Schrader et al, data
regarding erectile function was available for 64 to 70
of 90 men who were studied at baseline, at which
time traditional bicycle seats were used compared
to using a no- nose saddle. This was a non-group
controlled study with each man serving as his own
control over the six months of the study. IIEF-5 was
statistically better after 6 months (score of 29.12 vs
29.61 p= 0.015) – 72.7% of officers scored a perfect
30 at baseline compared to 84.9% at 6 months. No
changes were noted in NPT data. [307]

j) Psychiatric/psychological risk factors
It is well established that disorders of the psyche
may concur with male sexual dysfunction. There is
valid epidemiological data on this subject. In the USA
[20] emotional problems or stress were significant
predictors of low level of desire (odds ratios 3.2),
ED (odds ratios 3.6) and early ejaculation (odds
ratios 2.3). The association of ED with depression
is well established. [26] Using the Hospital Anxiety

There are three recent reviews of the effects of
psychiatric drugs on sexual function [316-318]
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Tricyclic antidepressant and mono-amine oxidase
inhibitors have been shown to be associated with
delayed ejaculation in double-bind studies [319, 320]
Similarly, studies have shown that selective serotonin
reuptake inhibitors (SSRIs) as well as venlafaxine are
associated with anorgasmia and decreased libido.
There is some evidence that a small number of men
may experience erectile dysfunction as the result of
SSRI therapy. [321, 322] Duloxetine [323], bupropion
[324] and nefazodone [325] have low rates of sexual
dysfunction. Most studies are consistent in finding
that traditional antipsychotic drugs (for example,
haloperidol, thioridazine) are associated with high
rates of ejaculatory delay, decreased libido and /or
erectile difficulties.[326] Risperidone also has a high
rate of sexual dysfunction. [327] Quetiapine and
olanzapine, appear to have lower rates of sexual
side effects. [328] Most of the antipsychotic drugs
and some antidepressants have been reported to
be associated with priapism in isolated cases. The
largest number of case reports concern thioridazine
and trazodone. [329]

population. [331] Other chronic disease states were
not present in this population at baseline, including
men treated for heart disease or diabetes, history
of prostate cancer, or those with incomplete data
regarding chronic disease risk factors. The results
of this analysis showed that a change in smoking
status or change in heavy alcohol consumption did
not decrease the incidence of ED. The average age
at baseline in this population was 52 years of age
and changes in tissue may not have been possible
to reverse by middle age changes. Men originally
obese at baseline seemed to have a higher incidence
of ED regardless of the follow-up status. Sedentary
behavior status was associated with developing ED
with the highest risk of dysfunction for those who
had maintained a sedentary life-style. The lowest
level of risk for ED, for all factors analyzed, was in
those subjects who initiated physical activity after
qualifying as sedentary at baseline. Increasing
physical activity, even in these men in their 40’s and
50’s, is effective for reversing other cardiovascular
disease risk associations and this study seems to
demonstrate a similar benefit for decreasing the
chance of developing ED. Another lesson to be
taken from this study is that modifiable risk factors
may require earlier intervention than middle age.

Corona et al. recently explored the relationship
between the use of selective serotonin reuptake
inhibitors (SSRIs), non-SSRIs antidepressants and
benzodiazepines (BDZ), hormonal parameters and
reported sexual dysfunction on consecutive series
of 2040 attending their unit for sexual dysfunction
[330] The current use of SSRIs was associated with
a 1.7 fold risk for any degree of hypoactive sexual
desire (HSD), while the risk increased to two-fold
when moderate/severe HSD was considered.
Patients reporting the use of SSRIs showed lower
frequency of intercourse and higher sense of guilt
with masturbation. In addition, the use of SSRIs was
associated with a significant impairment of erectile
function and 3.4 fold risk of delayed ejaculation.
Conversely, a lack of significant association was
observed among BDZ or non-SSRI antidepressant
users and all the aforementioned life-stressors and
relational parameters.

There a very few data that support the notion that
treatment of lifestyle risk factors may improve
ED. Esposito et al [332], in 2009 published a
prospective behavior modification study in which
209 subjects were randomly assigned to one of two
treatment groups. 104 men randomly assigned to
the intervention program received detailed advice
about how to reduce body weight, improve quality
of diet and increase physical activity. The control
group of 105 subjects was given general information
about healthy food choices and general guidance
on increasing their level of physical activity. IIEF5 scores were similar for both groups at the onset
of the study. At baseline 35% of the subjects and
38% of the control group had normal erectile
function. After two years these figures were 58
subjects in the intervention group and 40 subjects in
the control group showing a significantly (P=0.015)
improvement in erectile function. The conclusion of
this study was that it was possible to achieve and
improve erectile function in men at risk by means of
non-pharmacological intervention aiming at weight
loss and increasing physical activity.

l) The effects of modification of risk factors
Using data from the reassessment (1995-97) of
a portion of the population without ED at baseline
in the original MMAS study population (198789), an attempt was made to assess the effect
of modification of certain risk factors associated
with ED as decreasing the incidence of ED in this
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19. Fugl-Meyer AR, Fugl-Meyer KS. Sexual disabilities are not
singularities. Int J Imp Res 14:487-493, 2002.
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dysfunctional rather than healthy sexuality. Finally,
there is a paucity of well-controlled, large-scale
outcome research documenting the efficacy of sex
therapy.

A. INTRODUCTION
To most individuals, it seems obvious that
psychological and interpersonal factors play a major
role in both the etiology and maintenance of sexual
problems. The ways in which love and affection
are expressed in one’s family of origin, the unique
and sometimes traumatic sexual experiences one
has growing up, the religious, cultural and societal
messages one receives about sex from peers,
teachers, relatives and the ever-increasing impact
of the media on one’s beliefs and behavior clearly
play a role in shaping attitudes and promoting sexual
health or dysfunction. More significantly, individual
vulnerability to sexual disruption stems from
personality and constitutional/ biological dispositions
to psychiatric and medical illness, medication,
surgery as well as the inability to develop and sustain
intimate relationships.

I. The Inherent Tension
Between Evidenced-based
Research and Psychotherapy
It must be noted at the outset that there is an inherent
tension between evidence-based medicine and
the art and science of psychotherapy/sex therapy.
Psychotherapy, as it is generally practiced, is more
relational, symbolic and dynamic than other fields
of medicine or therapy. The relationship style and
personality of both the practitioner and the patient
contribute significantly to treatment outcome as
well as the therapeutic process itself. Other factors
that cannot readily be quantified or manualized and
contribute to positive outcomes [1] include such
things as the placebo factors that enhance hope and
expectancy [2], extra-therapeutic factors such as
client motivation and chance events (e.g., meeting
a new partner), relationship comfort between the
client and therapist and finally, the degree to which
the model and structure of therapy conform to the
client’s expectations.

This chapter will review the most significant
psychological
and
interpersonal
dimensions
contributing to sexual health. Other chapters will
provide more of a focus on the biological aspects
of sexual function and dysfunction. We will consider
the predisposing, precipitating, maintaining and
contextual factors involved in sexual dysfunction
as well as the success of conventional and
newer techniques of psychological treatment in
the alleviation of these disorders. Finally, we will
recommend a treatment model that offers a greater
likelihood of success- an integrated biopsychosocial
model that fully acknowledges the dynamic interplay
between our mind and bodies.

Laboratory research is important, but does not
easily translate into clearly prescribed clinical
interventions that enhance sexual life. Having an
array of evidence-based behavioral interventions
(e.g. directed masturbation) available is important,
but how, when, and under what circumstances they
are applied to specific sets of patients by a particular
therapist represent the elusive and creative aspects
of psychotherapy. While we know that distracting
thoughts usually interfere with sexual arousal, it is
not always obvious how to help clients re-focus on a
sexual situation when they experience performance

There is a dearth of high level evidence-based
studies in this area. The observations concerning
developmental factors impeding or facilitating
sexual health are primarily theoretical, clinical and
anecdotal- with the emphasis on accounting for
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anxiety or negative thoughts. Sex therapy, in
actual practice, is usually an idiosyncratic blend of
interventions and interpretations, utilizing behavioral,
relational, psychoanalytic and cognitive psychology
concepts. Evidence-based medicine cannot fully
capture the art of psychotherapy. Nonetheless, it
may help delineate the efficacy of specific clinical
interventions.

variety of predisposing, precipitating maintaining and
contextual factors [3] (See Table 1). Predisposing
factors include both constitutional and prior life
experiences that contribute to a person’s vulnerability
for dysfunction. Predisposing factors are quite varied
and may include a history of childhood or adult sexual
abuse or violence, anatomical deformity, chronic
illness, etc. However, these factors alone are rarely
sufficient to create sexual dysfunction [4].

II. Definition of Sexual
Therapy

Precipitating factors include those more immediate
factors that can propel a person from adequate
response to dysfunctional response. They include
such things as separation or divorce, a humiliating
sexual experience, a mutilating surgery and biological
events such as illnesses, or medications or surgeries
with sexual side effects.

Sex therapy is a specialized form of psychotherapy
that draws upon an array of technical interventions
known to effectively treat male and female sexual
dysfunctions (e.g., in the case of female anorgasmia,
directed masturbation). Treatment may be conducted
in an individual, couples or group format depending
upon the initial problem, the judgment of the therapist
and the motivation of both partners.

Maintaining factors such as relationship conflict,
loss of sexual confidence, performance anxiety,
and lack of privacy or medications that negatively
affect sexual function may prolong and exacerbate
problems, irrespective of the original predisposing or
precipitating conditions.

Psychosexual evaluation goes beyond traditional
psychological assessment to examine the patient’s
or couple’s sexual history, current sexual practices,
relationship quality and history, emotional health
and contextual factors (e.g., young children, chronic
illness, financial concerns, etc.) currently influencing
their lives. Usually, a thorough psychosexual and
developmental history is taken as well in order to
identify past experiences that may be contributing
to the presenting sexual or emotional problem (e.g.,
past sexual trauma; an over-sexualizing parent). It
is important to assess all of the relevant medical
and biological factors that may also be contributory
to the development or maintenance of the current
difficulty.

Contextual factors encompass the present day
stresses and demands that impinge on the individual
or couple. These include such diverse issues as
serious financial struggles, unemployment, fatigue
from childrearing, or the burdens of caretaking for a
sick parent, child or partner, etc. They also include
environmental factors such as partners working
different shifts and not having sufficient privacy.
The contextual issues are usually fleeting but can
become chronic and do impact on sexual function.
Each of these domains contributes to both the
individual’s and the couples’ ability to sustain an
active and satisfying sexual life or to develop and
maintain sexual dysfunction.

Sexual therapy techniques comprise behavioral/
cognitive interventions as well as psychodynamic,
systems relationship and educational interventions
(e.g., reading, videotapes, illustrations, anatomical
models). Effective comprehensive treatment may
involve collaboration with other specialists such
as urologists, gynecologists, endocrinologists,
family practice physicians, internists, cardiologists,
neurologists,
nurse
practitioners,
physician
assistants, or physical therapists. Individuals
trained and qualified as sex therapists may include
physicians, psychologists, social workers, nurses,
physical therapists and marriage and family
therapists.

1. Predisposing Factors Constitutional Factors
Constitutional factors are inborn biological and
psychological traits that influence sexual interest
levels and response tendencies. They may be
created by genomically-based anatomical, hormonal,
vascular and neurological characteristics. How
constitutional factors lead to variations in desire,
arousal, orgasm and pleasure from sex is not known
with any precision, yet research suggests that each
of these factors can either enhance or impede later
sexual performance and satisfaction. For example,
intersex children who are born with ambiguous
genitalia are likely to experience more sexual
problems in later life than those children born with
normal genitalia [5].

B. Etiological Background
of Sexual Dysfunction
I. Predisposing, Precipitating,
Maintaining and Contextual
Factors

2. Predisposing FactorsDevelopmental and Family of Origin
Contributions
Psychological development is an on-going process

Sexual dysfunction is typically influenced by a
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that begins before birth and continues throughout life.
Over time, individuals either develop or fail to develop
numerous sexual and interpersonal capacities,
including the ability to love. The developmental
processes that organize healthy sexuality, while not
clearly understood, do not appear to be sexual per
se. The quality of attachments to parents, and the
ability of caretakers to identify and satisfy the child’s
needs interact with constitutional and temperamental
forces to foster sexual comfort and identity [6] . In
fact, our understanding of sexual development is
conceptual and descriptive and is largely devoid of
sophisticated evidence-based studies.

a child of that gender. Gender conformity throughout
childhood is an early developmental marker for
adolescent heterosexuality [7]. Childhood gender
nonconformity predicts adolescent and adult
homosexuality with greater accuracy in boys than it
does in girls [8]. Erotic fantasy often appears in the
10th year of life in both genders [9] . These fantasies
reflect the formation of the child’s gender identity,
sexual orientation and their preferred sexual “script”
e.g., what the individual wants to do with another
and what they want done to them [10]. Sexually
atypical adolescents may become gay or lesbian
and in extreme instances may be diagnosed as
having a gender identity disorder (transsexualism)
or a paraphilia (such as voyeurism, exhibitionism,
fetishism, sadism, masochism, pedophilia) [11].
Although there is much speculation about the
specific developmental factors that organize
children’s gender identity, orientation, and sexual

a) Gender identity development
Each child develops a gender identity—that is, a
sense of self as either a boy or a girl and an increasing
preference for play, dress, and peer companionship
that is perceived by adults as typical or atypical for

Table 1: Etiological model for understanding sexual function and dysfunction

I. Predisposing Factors
A. Constitutional Factors (Partial list only)
1.
2.
3.
4.
5.

Anatomical deformities, e.g., intersex conditions
Hormonal irregularities
Temperament, e.g., shyness vs. impulsivity; inhibition/excitation
Physical resiliency
Personality traits, e.g., obsessive- compulsive vs. histrionic

B. Developmental Factors (Partial list only)
1.
2.
3.
4.
5.
6.
7.

Problematical attachment/experiences with parents or parental surrogates
Exposure to physical, sexual coercion, violence
Surgical intervention/medical illness
Event based or process-based trauma
Early sexual experiences, e.g., first intercourse
Sexual abuse
Religious/cultural messages, expectations, constraints

II. Precipitating Factors (Partial list only)
l.
2.
3.
4.
5.
6.

Life-stage stressors such as divorce, separation, loss of partner, infidelity, menopausal complaints
Infertility or post-partum experiences
Humiliating sexual encounters/experiences
Depression/anxiety
Relationship discord
Substance abuse

III. Maintaining Factors (Partial list only)
1.
2.
3.
4.
5.
6.

Ongoing interpersonal conflict
Stress- emotional, occupational, personal
Acute/chronic illness/health problems
Medications, substance abuse
Loss of sexual self-confidence, performance anxiety
Body image concerns

IV. Contextual Factors (Partial list only)

1. Present day stresses and demands- financial burdens, unemployment, caretaking of parents, children or
partner, fatigue from childrearing
2. Environmental constraints- lack of privacy, time, partners working different shifts
3. Repeated unsuccessful attempts to conceive children, artificially assisted attempts to conceive
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c) Puberty

scripts, research has been unable to clarify these
developmental processes precisely [12].

Despite the long-held assumption that puberty
provides the crucial trigger for the onset of sexual
feelings, more recent research suggests that it is the
maturation of the adrenal glands and secretion of
adrenal hormones around age 10 that appear to be
associated with the development of sexual attraction,
thoughts and emotions which get shaped by cultural
expectations of sexuality [12]. For both girls and
boys, there is a positive correlation between plasma
testosterone levels and increased interest in sex,
although this association is more dramatic in boys
than in girls [15].

b) Trauma- Event and process based trauma
Two types of developmental factors are thought to
increase the likelihood of sexual dysfunction: eventbased trauma (single episode) and process-based
trauma (on-going interactions or behaviors) with
caregivers [13]. It is reasonable to assume that the
remote influences that create sexual dysfunction
during the adult years do so by triggering old trauma/
or anxiety-laden memories, which in the present, are
experienced as sexual anxiety.
What follows are two examples of developmental
experiences that influence sexual behavior; the first
is an example of an event-based trauma, the second
of a process based, conflict.

As their bodies are changing during adolescence,
boys and girls receive multiple cultural messages
about how men and women do (or should) express,
experience and manage their sexual feelings.
Notions of men as “naturally” sexually aggressive
and women as “naturally” passive may be socially
reinforced with the consequence that both boys and
girls follow prescribed sociosexual scripts, i.e. men
are sexual initiators and women are sexual gatekeepers [16]. Social pressures appear to have a
more significant influence in determining the sexual
behavior of young women than young men. In fact,
women are considered to be more “erotically plastic”
than men and hence to be more amenable to gender
and sexual cultural prohibitions and expectations
[17]. This may help explain why women tend to have
a higher incidence of sexual problems as adults than
do men [18].

If a 12-year-old girl is raped by a stranger, a decade
later when she participates in an entirely consensual
sexual intimacy, she may be too frightened to enjoy
her sexual experience. We label her childhood
victimization as a traumatic developmental factor
contributing to, or causing her adult sexual
dysfunction. The terror she experienced during the
rape may not have been sufficiently processed,
understood or resolved. She is not free to enjoy
present-day desired sexual experiences because of
remnants from the past trauma.
A man avoids sexual intercourse with his wife
because he prefers the “safety” of masturbation.
Growing up, he experienced his mother as intrusive
and over-bearing. He recognizes the hostility he
bears toward his mother, but is unable to appreciate
that his avoidance of his wife is related to his inability
to psychologically separate his wife from his critical
mother.

d. Impact and initiation of first intercourse
Although age of first intercourse and the emotional
aspect of the experience are thought to contribute
to later sexual functioning, research to date on how
the sexual debut relates to adult sexual functioning
has been limited and contradictory. Woo and Brotto
[19] studied Euro-Canadian and Asian-Canadian
university students. In the overall sample, older
age of first intercourse was associated with more
sexual problems as an adult, including more sexual
infrequency, sexual avoidance, and non-sensuality.
Among the women, Asian-Canadians reported
higher scores on the Vaginismus and Anorgasmia
measures, whereas the ethnic groups did not differ on
the male-specific measures of sexual complaints.

Most predisposing factors to sexual dysfunction are
not event-based. Rather, they are process-based,
typically involving the ongoing relationship with
one’s caretakers. For instance, growing up with
parents who express no warmth, do not touch their
child affectionately, and refuse to acknowledge his/
her feelings can inhibit healthy intimate relationships
as an adult as well as undermine the child’s selfrespect. Negative relationships in childhood may
delay or inhibit healthy adult sexual development.
Clinicians elucidate the developmental factors that
predispose a patient to current sexual dysfunction
on a case-by-case basis. Our ideas tend to be based
on retrospective patient self-reports [14] and are not
“evidence based”. Nonetheless they seem helpful
in illuminating both the patient’s and clinician’s
understanding of the problem. Event and process
based trauma may explain what enables one person
who has suffered adverse circumstances such
as unemployment, marital conflict, or an affair, to
become dysfunctional while others under similar
circumstances do not.

Udry and Billy [20] sampled 1400 Caucasian
adolescent virgins and studied which hormonal and
social variables predicted the initiation of adolescents’
sexual activity. They found that for males, free
testosterone level rather than social variables was
correlated with the initiation of first coitus, while for
females, hormones had no direct effect but most of
the social variables did. These included their friends’
sexual activity, grades, deviance, religiosity, sexual
permissiveness, parents’ educational level and locus
of control.
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In a qualitative study of adolescent girls’ first
intercourse, Thompson [21] found that the majority
of girls in her research remembered their first coital
experience as painful and unpleasant. In response,
many girls decided to postpone further intercourse for
one or more years. The girls who remembered and
interpreted the experience positively had mothers
who had talked to them about their sexuality in
positive ways, had encouraged them to pay attention
to their own desire (or lack of it) and had socialized
them to expect satisfying sexual experiences.
While the relationship of negative first experiences
to the development of later sexual problems has
not been well researched, it is an area that merits
attention. Clinically, it is often reported that traumatic
or humiliating sexual initiation and coitus may be
associated with later sexual anxiety, aversion and
difficulties.

One of the major problems in studying CSA is the
lack of agreement on the definition and description
of sexual abuse. Definitions of sexual abuse vary
considerably across countries, cultures and research
articles. Without understanding the “meaning” of
the behavior to the individuals involved, its putative
impact on later sexual function and dysfunction
cannot be fully appreciated. For instance, sibling
“incest” may or may not be considered normative,
depending on the cultural context.
In a well-conducted epidemiological study of sexual
well-being in sexually abused Swedish women, Oberg,
Fugl-Meyer and Fugl-Meyer [26] defined abuse as
forced situations or acts that were perceived as sexual
and 11 different abusive acts, ranging from forced
exhibition of one’s genitals to vaginal intercourse.
The national representative sample consisted of
1,335 Swedish women aged 18-74. Twelve percent
of Swedish women reported being abused at least
once during their lifetime, with the most common
types of abuse being vaginal penetration and genital
manipulation by the perpetrator. About half of the
abused women had been abused more than once.
Nearly all types of sexual abuse were significantly
associated with orgasmic problems, and the women
who had experienced forced vaginal penetration,
genital manipulation, cunnilingus or being forced
to perform fellatio also had a lower level of sexual
interest than non-victims of abuse. Fellatio and
genital manipulation were significantly associated
with a higher prevalence of vaginismus. Those
who had been sexually victimized more than once
had significantly lower levels of sexual interest and
anorgasmia than women who had been abused only
once. Moreover, 81% of the women who had been
abused more than once reported one dysfunction.
Finally, sexually abused women had lower levels of
sexual well-being than non-abused women.

3. Sexual Abuse and Sexual
Dysfunction
Childhood sexual abuse, a significant contributing
factor to sexual dysfunction, may even be more
difficult to discuss with patients than a current
sexual problem. It is important to ask about sexual
abuse because of its impact not only on gynecologic
complaints but also on adult mental health
symptoms.
Recent studies have demonstrated child sexual
abuse survivors report a lifetime history of multiple
exposures to various trauma and higher levels
of mental health symptoms. Sexual violence is
associated with increased risk of posttraumatic
stress disorder and depression [22]. The influence of
early sexual abuse on later adult sexual functioning
has been found to pertain in particular to problems in
sexual desire, arousal, orgasm and sexual pain.
Meston et al. [23] showed that the relationship
between child sexual abuse and negative sexual
affect was independent from symptoms of depression
and anxiety, suggesting that the impact of child sexual
abuse on sexual self- schemas may be independent
from the impact that the abuse may have in other
areas of the survivor’s life. In a review article on
factors predisposing women to chronic pelvic pain,
sexual abuse was associated with dyspareunia and
also to non-cyclical pelvic pain [24].

In a recent follow-up study of the long-term impact of
CSA, 77 sexually abused and 89 comparison women
(mean age = 20.41, SD = 3.38) were assessed 10
years after disclosure in a longitudinal, prospective
study [27]. These investigators found that abused
women were more preoccupied with sex, younger
at first voluntary intercourse, more likely to have
been teen mothers, and endorsed lower birth control
efficacy than comparison participants

Rellini [25] attempted to create a theoretical model
of understanding the sexual problems of women
who experienced childhood sexual abuse (CSA).
When exposed to sexual stimuli, CSA survivors
experienced more inhibitory responses and less
excitatory responses than women in a control
group. Conversely, in situations when sexual stimuli
were not present, CSA survivors showed a greater
excitation of sexual responses than women in the
non-CSA group. Additionally, CSA survivors showed
a potential difficulty inhibiting intrusive sexual
thoughts.

The impact of sexual trauma on male sexual
function has received relatively little attention, and
there is some inconsistency in the studies reported
to date. Although studies comparing the impact of
victimization in men and women show a greater
effect in women [28, 29], negative consequences
have been found in men as well. In a questionnaire
study of 301 men in a nonclinical sample, sexual
victimization, sexual abuse and dysfunctional family
background were predictive of premature ejaculation
and sexual desire disorder. However, long lasting
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adverse familial relationships had a greater impact
on these disorders than sexual abuse per se [30].
Methodological factors that may affect outcome in
these studies have included the definition of sexual
abuse [31], whether or not an age discrepancy
between offender and victim is required in defining
childhood abuse [32], and whether sexual abuse
has occurred as a single incident or as repeated
victimization [33].

objective fact, but rather rigid (Western) standards,
culturally imposed, about the importance of being
young, thin and beautiful. There is little empirical
research examining the degree to which an
excessive focus on body image interferes with, or
contributes to sexual dysfunction, per se, but clinical
observations suggest that these preoccupations
serve as a distraction during sexual exchange.
Changes in the appearance of one’s body have
also been linked to changes in sexual response.
For example, female patients who have undergone
treatments involving body – altering surgeries (e.g.
for cancer) show a decrease in sexual arousal and
interest post-surgery. Women who have undergone
psychotherapy for eating disorders that include
body – altering components (e.g; weight loss) show
enhanced sexual responses following treatment[46].

Sexual abuse is considered a salient risk factor for
later adult sexual dysfunction, increased prevalence
of high- risk sexual behavior and increased adult
psychopathology [34, 35]. For instance, a recent
study [36] of 1490 women revealed that one-third
were survivors of sexual abuse involving penetration.
Overall, regression analysis indicated a significant
relationship between early sexual abuse and later
participation in risky sexual behavior as an adult. The
earlier that the abuse occurred, the greater impact it
had on the likelihood of engaging in adult risk-taking
sexual behaviors. Since child and adolescent sexual
abuse is a global phenomenon with equal incidence
reported in such diverse countries as Brazil, Chile,
Mexico, Israel, Palestine, Sierra Leone, South Africa,
Sweden and Switzerland, it is important to screen
for its presence during the initial evaluation of both
men and women [35, 37-41]. Observing or being
the recipient of physical violence during childhood is
another risk factor for sexual dysfunction. It has been
related to a heightened neurophysiological response
to perceived threat (startle response), disruption of
trust, and impairment in self-esteem and personal
autonomy [42]. Not only do many young people live
with violence in intimate relationships, but youth
everywhere are exposed to media images of violent
situations in which people abuse power and control.
These early experiences may predispose individuals
to later difficulties with intimate relationships [43].

Faith and Schare [47] examined the relationship
between excessive self-focus on bodily appearance
and sexual function. They found that negative
body image was related to lower levels of sexual
experience when sexual attitudes and knowledge
as well as global psychological adjustment were
held constant. This was an observational study
using measures of general body image and sexual
experience rather than a well-controlled study.
It should be noted that cultural standards of female
beauty and desirability vary considerably crossculturally. While thinness is socially valued in
Western countries, more full-bodied women are
considered sexually desirable in other regions of the
world. Comfort and self-acceptance with one’s body,
irrespective of the degree to which it mirrors cultural
stereotypes, is believed to be a salient contributory
factor to overall sexual health and function.

5. Vulnerability and Risk Factors
Influencing Sexual Health &
Dysfunction

Chronic and troubling dyspareunia was reported by
37% of a sample of 409 women with a past history of
sexual coercion and physical partner abuse and 75%
reported various sexual dysfunctions [44]. Notably,
only a small number of women had ever discussed
these concerns with their physician [45].

Space does not permit a thorough inventory of
all of the many constitutional and developmental
factors that may predispose an individual to later
sexual problems. Suffice it to say that an individual’s
vulnerability to later sexual dysfunction is determined
by the ratio of risk vs. protective factors as well as their
personal resiliency. In general, one’s vulnerability
to sexual dysfunction is increased by having more
risk factors lasting for longer periods accompanied
by greater coercisiveness than a single negative or
traumatic episode [48].

4. Body Image and Sexual Function
Body image appears to be an important factor
contributing to sexual self-confidence for both men
and women. It may function as a predisposing,
precipitating or even maintaining factor for the
development of sexual difficulties since it impacts
both early experiences, (e.g., of being teased), and
later sexual experiences with partners.

Resiliency is a psychological attribute that describes
the individual’s ability to cope with significant
adversity or stress in ways that are not only effective,
but result in their enhanced ability to confront and
master future adversity [49]. When stress factors are
greater than the individual’s protective factors, then
even resilient individuals may be overwhelmed and
develop sexual problems.

Men tend to worry about penis size, while women
tend to worry about body shape and weight. Many
women are sexually self-conscious and many
avoid sex when they feel overweight or physically
undesirable. Often, these feelings are not based on
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Recent advances in immunology and neuroscience
are elucidating the links between emotions and
disease, between the brain and the immune system
and the mind and body. “With sophisticated new
genetic and mathematical modeling techniques,
we can determine what part of our stress
responsiveness we are born with, and how much is
under environmental control. These sorts of theories
will help us understand not only the reasons for
individual differences in stress responsiveness, but
will also point the way to develop new behavioral
strategies that can change the set point of different
individual’s stress responses [50]”.

other partner. Therefore, partner issues function
as precipitating and maintaining factors. The
following section explores this topic in detail and
also provides a review of the relationships between
anxiety, depression, sexual confidence and sexual
dysfunction.

I. Role of the Partner
Studies have begun to clarify the dynamic and
reciprocal relationship of one partner’s sexual function,
sexual satisfaction, physical and mental health to the
other partner’s sexual health and satisfaction. The
partner’s role as a precipitating or maintaining factor
has been overshadowed by focusing on individual
medical or psychological factors or the impact of
the quality of the relationship upon sexual function.
This section will review the findings on partner
issues as precipitating and maintaining factors in
male and female sexual dysfunction. Two caveats:
1) we recognize that not all sexual behavior occurs
in relationships and 2) the data are derived solely
from studies with heterosexual couples. Clearly,
more research is needed with gay/lesbian couples to
characterize the influence of the each partner on the
other’s sexual function and satisfaction.

6. Summary of Impact of Predisposing
Conditions on Sexual Dysfunction
Negative developmental experiences such as
problematic attachments, neglectful or critical parents,
restrictive upbringing, sexual and physical abuse
and violence, traumatic early sexual experiences
as well as a variety of constitutional vulnerabilities
are associated with a greater prevalence of sexual
dysfunctions and difficulties in adult life. While
some individuals appear less vulnerable and more
resilient in the face of stressors, others are more
susceptible. More research is needed on factors that
increase personal resiliency and contribute to the
development of healthy sexuality.

1. Sexual Function and Satisfaction
in Partners of Men and Women with
Sexual Dysfunction

C. Precipitating Factors

a) Erectile dysfunction (ED)
Several randomized, placebo-controlled trials of men
with ED who are treated with phosphodiesterase
type 5 inhibitors (PDE5i’s) have evaluated the
sexual function of female partners at baseline and
end of treatment (see Table 2) [51-53]. Fisher et al.
studied 293 women whose male partners had ED
and were receiving either vardenafil or placebo [54].
Following the onset of ED 36% of women reported
a decrease in sexual desire; 31% noted that their
ability to experience orgasm declined; 46% had
decreased sexual satisfaction and; the frequency of
lovemaking also significantly decreased. Greenstein
et al. [55] evaluated 113 female partners of men
with ED attending a sexual dysfunction clinic. Fiftyfive percent of these partners reported having some
form of sexual disorder, mostly orgasmic problems
and decreased sexual desire

Precipitating factors are those that trigger sexual
problems. For any single individual, it is impossible to
predict which factors under what circumstances may
impair sexual desire or performance. Nonetheless,
an individual’s vulnerability to a particular set of
circumstances can precipitate sexual dysfunction.
For instance, suffering humiliation from one’s spouse
may cause one man to lose his erection while another
man may be unaffected. Similarly, in response to
the discovery of a partner’s infidelity, one woman
may lose sexual desire while another may become
more sexually driven. While initially a precipitating
event may be problematic and distressing, it need
not necessarily lead to a diagnosable dysfunction
long term. However, repetitive problematic sexual
experiences damage self-confidence and ultimately
are pathonomic for sexual dysfunction, even in
reasonably resilient individuals. Often, there is not
a clear distinction between either predisposing and
precipitating factors or precipitating and maintaining
factors. As a predisposing factor, anxiety can increase
an individual’s vulnerability to sexual dysfunction. It
can also serve as a maintaining factor leading to
sexual avoidance or arousal inhibition.

Shabsigh et al. [56] investigated the prevalence of
female sexual dysfunction (FSD), urinary symptoms,
and depressive symptoms in female partners of
men presenting with ED. Women completed the
Brief Index of Sexual Function for Women, Centers
for Epidemiologic Studies-Depression, (CES-D), a
demographics questionnaire and general medical
questionnaire. Of the 50 women who completed
the questionnaires, sexual dysfunction symptoms
included: anxiety/inhibition (26%), hypoactive sexual

Partners’ physical, emotional and sexual health
can affect the sexual and emotional health of the
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Table 2: Impact of erectile dysfunction on the female partner
Author, year
Fisher, 200554

N of
subjects
293partners

Goldstein, 200557 229 couples

Fisher, 200551

Huntermark,
2007375

197 couples

96 couples

ChevretMéasson,
200953

57 couples

Heiman, 200758

155 couples

Cayan, 200460

Conaglen H,
2008376

87 with
partners
38 ED partner
13 ED partner
treated
sildenafil
17 penile
prosthesis
100 couples

Methods

Summary results

Internet questionnaires,
frequency sexual activity
sexual experience before
and after development
of partner’s ED and with
PDE5
Randomized, doubleblind, placebo-controlled
Vardenafil/Placebo trial
FSFI ,mSLQQ-QOL for
female partners
Randomized, doublebind, placebo-controlled
Vardenafil/Placebo trial
FSFI, Question QOL
Randomized, doublebind, placebo-controlled
Vardenafil/Placebo trial
Dyadic Adjustment Scale
Prospective, open-labeled
clinical trial Sildenafil,
context close to routine
clinical practice
Index of Sexual Life,
EDITS-Partner
Randomized, doubleblind, placebo-controlled
Sildenafil trial
1/ FePEDS Q3
2/SFQ, FSFI, EDITSPartner

Sexual frequency and sexual
satisfaction less frequent after ED
Women with partners who were
currently using PDE5 inhibitors had
a more satisfying sexual experience
than those whose partners did not
use a PDE5 inhibitor.
Vardenafil increased multiple
domains of women’s sexual
function, except pain and a marked
improvement in sexual quality of life
of female partners
Vardenafil increased QOL and
each FSFI domains. Partners’ total
mSLQQ-QOL score in the vardenafil
group was double of the placebo
group
No difference between the 2 groups
with regard to relationship functioning

Level of
evidence

2

1

1

1
ISL sexual life satisfaction score was
low at baseline and increased with
a highly significant change in each
domain: desire, satisfaction with her
sexual life, general life satisfaction
Greater improvement in Q3,in sexual
function. And in Sexual satisfaction
measures
The interdependence of sexual
function and satisfaction between
members of couple is demonstrated

Female sexual function
evaluated with FSFI.
Men evaluated with IIEF

After treatment of male ED,
significant improvement in sexual
arousal, lubrication, orgasm and
satisfaction in female partners

Sildenafil or tadalafil for a
12-week phase, followed
by another 12-week period
using the alternate drug.
Female partners interview
at baseline, midpoint, and
end of study

79.2% of the women preferred
their partners’ use of tadalafil, while
15.6% preferred sildenafil. Women’s
reasons are: relaxed, satisfying,
longer-lasting sexual experiences

2

1

4

4
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desire (20%), arousal/lubrication difficulty (30%),
orgasmic difficulty (24%), dyspareunia (18%), and
sexual dissatisfaction (34%). Urinary symptoms
of frequency and urgency were reported by 36%.
Depressive symptoms were present in 44%.

associated with men’s poorer dyadic adjustment.
Additionally, all 4 negative attribution dimensions
and higher levels of women’s pain intensity predicted
increased levels of psychological distress in men.
Speckens et al. [67, 68] investigated female partners
of men with ED where no organic cause could be
found and partners of men with organically based
ED. They compared the partner’s views on the
relationships, sexual function, sexual attitudes,
and psychological adjustment. Vaginismus and
dyspareunia which preceded the onset of ED were
more common in the partners of men with nonorganic
ED as were relationship problems. The authors
concluded that female sexual dysfunction, high
sexual interest and relationship problems contribute
to the onset, exacerbation and maintenance of nonorganic ED.

Goldstein et al. [57] reported that after men received
12 weeks of treatment with vardenafil, the female
partners demonstrated significant improvements in
total Female Sexual Function Index (FSFI) score as
well as sexual desire, subjective arousal, lubrication,
orgasm and satisfaction sub-domain scores.
Chevret-Measson et al. [53] reported significantly
improved scores on the Life Satisfaction Scale
for women whose male partners were receiving
sildenafil. Similar improvements in female partners
sexual function, treatment satisfaction and sexual
satisfaction following the man’s treatment with
PDE5is are described by others [58-60].

The associations between desire discrepancies and
sexual and relationship satisfaction in heterosexual
dating couples (N = 72) were examined by Davies
et al. [68]. Women whose sexual desire level was
lower than their partners’ endorsed lower levels of
relationship adjustment relative to women whose
desire was either greater than or similar to their
partners’.

Chevret-Measson [53] suggested that studies much
closer to “real life” and clinical practice with a broader
population than men and their partners in clinical
trials are necessary to assess the global therapeutic
approach in a context close to normal practice.

b) Premature ejaculation
The impact of premature ejaculation (PE) upon
partners was documented by Riley and Riley in a
retrospective audit of their medical records [61].
Approximately 50% of female patients with sexual
problems, such as ‘not enjoying sex’ or anorgasmia,
had partners with PE either at the onset of their
problem or at some time in the relationship. Hartmann
et al. [62] reported that 27% of dysfunctional men,
including those with PE, were unsure of the capacity
and frequency of their partners’ orgasm, compared
to 4% of functional men. In contrast to Riley and
Riley and Hartmann studies, Byers [63] and Revicki
[64] found less impact of PE on female partners
sexual function although all studies found women
had diminished sexual satisfaction.

d) Impact of illness on partner sexual function

Witting and colleagues [65] investigated the
association between female sexual dysfunction,
distress and partner compatibility. The two main
complaints of women were “too little foreplay” (42%)
and “partner is more interested in sex than you”
(35%). The women experiencing distress on the
Female Sexual Distress Scale (FSDS) or having
a sexual dysfunction as determined by the FSFI
reported more incompatibility with their partner
compared with functional women.

Chronic Prostatitis/Chronic Pelvic Pain Syndrome
(CP/CPPS) is a common condition in men involving
pelvic pain and sexual dysfunction. Smith et al. [69]
sought to identify potential predictors of sexual and
relationship function among couples with CP/CPPS,
and to examine associations among pain, sexual,
and relationship variables. Men completed the
International Index of Erectile Function (IIEF) and
a subscale of the Multidimensional Pain Inventory.
Female partners were administered to the FSFI,
and all participants received the Golombok-Rust
Inventory of Sexual Satisfaction and the Dyadic
Adjustment Scale. Couples’ sexual function, sexual
satisfaction, and relationship adjustment were all
significantly associated. Patient sexual function was
predicted by patient sexual satisfaction and female
sexual function, whereas female sexual function was
predicted by female sexual satisfaction and patient
relationship adjustment. Pain severity significantly
predicted sexual and relationship functioning among
couples. However, multiple regression models
revealed that sexual and relationship variables
were the strongest predictors of patient and partner
functioning, over and above pain severity.

Jodoin[66] asked 46 male partners of women with
provoked vulvodynia to complete the Attributional
Style Questionnaire-Partner Version, Brief Symptom
Inventory, Dyadic Adjustment Scale, Sexual History
Form and Global Measure of Sexual Satisfaction.
The men’s global and stable negative attributions
were related to lower sexual satisfaction whereas,
higher levels of internal and global attribution were

Harden et al. [70] sought to examine how quality
of life, self-efficacy and appraisal of the illness
experience vary among men with prostate cancer
and their partners according to age. They divided
the sample into three categories: middle age (5064); young-old (65-74); and old-old (75-84). Middle
aged spouses reported the most distress related to
sexual changes in their husbands. Spouses in both

c) Female sexual dysfunction
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the middle age and old-old group had more bother
related to hormone therapy than the young-old
spouses. Couper et al. [71] performed a review of
the literature from 1994-2005 regarding psychosocial
factors impacting the patient and partner. They found
that partners report more distress than patients,
yet believe that patients are the more distressed.
The focus of concern of patients is on their sexual
function which not shared to an equal degree by
their partners.

genesis of sexual disorders has been examined
in several clinical studies as shown in Table 3. A
review by Norton & Jehu [76] reported high levels of
anxiety in sexually dysfunctional individuals [77-84],
which varied in amount and quality. Some studies
found higher levels of sexually related anxiety, but
no differences in social or general anxiety [81, 82,
85, 86].

a) Anxiety and female sexual dysfunction
The relationship between anxiety levels and female
sexual dysfunction has not been extensively studied.
While most of the existing research has focused on
anxiety in women with diagnosed sexual dysfunction,
other research has studied the incidence of sexual
difficulties in women with anxiety disorders compared
to non-anxious women.

McCabe et al. [72] examined the impact of multiple
sclerosis (MS) on sexuality and relationships among
111 males and females with MS. The results indicated
that MS had a negative impact on sexual functioning
among men and women: only 35.4% of men and
20.4% of women were not experiencing any form of
sexual dysfunction. The most common dysfunction
for men was ED, and for women was hypoactive
sexual desire. Surprisingly, the majority of men and
women did not express concern about their sexual
problems. Perhaps they expect these problems to
be an inevitable consequence of developing MS.
McCabe [73] examined the difference in sexual
dysfunction between 381 people with MS and 291
people from the general population. Males with MS
demonstrated higher levels of sexual dysfucntion
than males in the general population; however the
only difference between females with MS and those
from the general population was that MS females
reported higher levels of numbness in their genital
area.

Murphy and Sullivan [87] compared sexually aversive
women to sexually functional women and found that
the aversive group experienced heightened levels of
‘acute’ anxiety related both to sexual and non-sexual
spheres. In addition, the sexually aversive women
reported difficulty with identity, self-acceptance
and feelings of inadequacy in most psychosocial
areas. Leiblum et al. [88] found that women with
persistent genital arousal (PGA) were more likely
than non-PGA women to experience a range of
anxiety symptoms (e.g., panic attacks, obsessive
compulsive disorder).
Kaplan [89, 90] believed that performance anxiety
was the critical element in sexual avoidance, which
reached panic proportions for some individuals. She
reported that a significant number of ‘sexaphobic’
patients had a dual diagnosis of sexual and panic
disorder. In fact, women with panic disorder have
been found to have lower sexual desire than healthy
controls [91].

These studies consistently demonstrate the
interdependence of sexual function between
partners. Specifically, they suggest that dysfunction
in one partner tends to cause problems for the other
and that improvement in function in one partner
tends to have a positive effect on the other. The data
strongly argue that clinicians take a biopsychosocial
approach to the treatment of sexual dysfunctions
and include evaluation of the partner if possible.

Campillo et al. [92] compared anxiety and depression
levels in women with and without sexual disorders and
found higher levels of trait anxiety and depression in
the sexually dysfunctional women. Trudel et al. [93]
examined the role of anxiety, depression and marital
adjustment in 20 couples with low desire in one or
both partners. The results indicated that the sexually
dysfunctional subjects had low levels of depressive
mood but moderate levels of anxiety.

II. The Role of Anxiety
in Sexual Function and
Dysfunction
Anxiety played a significant role in early
psychodynamic formulations of sexual dysfunction
and later became the foundation for the etiological
concepts of sex therapy established by Masters
and Johnson [74] and Helen Kaplan [75]. Kaplan
believed that sexually related anxiety became
the final common pathway through which multiple
psychopathogens led to sexual dysfunction.

b) Anxiety and male sexual dysfunction
Feil and Richter-Appelt[86] compared beliefs and
anxiety in ED patients and sexually functional men
and found that men with ED reported a significantly
higher degree of sexual anxiety but no difference in
general or social anxiety. In addition, the subjective
feeling of efficacy and personal competency was
lower in the ED group.

1. Research Studies on Anxiety and
Sexual Function

In another study [94], 41 ED-patients completed the
State-Trait-Anxiety-Index (STAI) and the International

The role of anxiety as a key etiological agent in the
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Table 3: Empirical studies on the relationship between anxiety and sexual dysfunction:
Author

N

Methodology

Cooper, 1968 77

54

“Impotent” and ejaculatory disorders
patients treated for 1 year

Cooper, 196879

53

Examined men with diagnoses of
‘impotence’ or ejaculatory disorder
and investigated them clinically and
with a neuroticism scale

Cooper, 196978

49

Derogatis, 197980

87

Kockott, 198081

42

Examined prevalence of ‘coital
anxiety’ in patients with sexual
dysfunctions in a psychiatric clinic
with self-rated levels of anxiety and
relation to the first manifestation of
the sexual symptoms
Forty-seven male and 40 female
dysfunctional
patients
were
evaluated on the Derogatis Sexual
Functioning
Inventory
(DSFI)
and compared to a group of 200
functionals
Examined 42 patients and 24
controls with semi-standardized
interviews and 5 psychological
scales

Kockott,198082

42

Examined
psychophysiological
parameters upon viewing of an
erotic film in 42 patients and 24
controls

Munjack, 197883

35

Munjack, 198184

90

Personality profiles of ejaculatory
dysfunction patients were measured
on various standardized inventories
and compared to a group of normal
controls.
Personality profiles of erectile
dysfunction
patients
were
measured on various standardized
inventories and compared to a
group of psychiatric patients and a
group of normal controls.

Fahrner, 198385

86

Level of
Evidence
37% were rated cured or improved.
2
Anxiety was most prominent in
acute onset erectile dysfunction and
premature ejaculation.
While patients with premature
2
ejaculation had the highest anxiety
scores, the scores for all groups fell
within the normal range. ‘Neurotic
anxiety’ was a significant factor in
minority of sexual dysfunctions.
94% experienced some degree of
2
coital anxiety which was interpreted
as causal. Coital anxiety was seen
as a special form of anxiety with only
weak association to other ‘neurotic’
anxieties.
Both male and female patients showed
3
higher levels of psychological distress
and dysphoric affect than normal. The
most pronounced elevations were
found on depression and anxiety.
Results

41 female and 45 male sexual
dysfunction patient’s levels of social
insecurity and self-uncertainty were
measured on two standardized
psychological inventories

In subjects with situational erectile
dysfunctions high levels of anxiety
were found. The results demonstrated
an important functional role of
anxiety in the maintenance of sexual
dysfunctions.
In patients with primary psychogenic
erectile dysfunction, all parameters
were lower than in the controls
indicating that anxiety may act
detrimentally on genital arousal
parameters.
Both
premature
and
retarded
ejaculators were found to be
more anxious, depressed and
psychologically disturbed.

2

Results
showed
that
sexually
dysfunctional patients were more
pervasively disturbed than control
subjects. While depression scores
were significantly higher, anxiety
scores were not conclusively elevated
on all scales, but only on a subset.
Results indicated that general
nonassertiveness is not a common
symptom of sexual disorders. Rather,
insecurity is restricted to specific areas
relevant to sexual functioning.

2

2

2

3
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Table 3: Empirical studies on the relationship between anxiety and sexual dysfunction (continued)
Author

Level of
Evidence
Significant differences with respect
3
to beliefs concerning control and
personal competency which proved
to be lower in dysfunctional subjects.
Sexually dysfunctional men also had
higher levels of anxiety pertaining
specifically to sociosexual situations,
but did not exhibit higher levels of
general insecurity.
The groups differed significantly on
3
anxiety and self-concept profiles
indicating that sexually aversive
women experience higher levels of
anxiety and have more difficulty with
identity and self-acceptance.

N

Methodology

Feil, 200286

90

The relationship between erectile
functioning,
self-esteem,
and
general sexual skills was determined
in a group of sexually dysfunctional
patients and compared to normal
controls.

Murphy, 198187

20

Lieblum, 2007249

156

Kaplan, 1995161

414

Van
200091

27

Twenty
women
diagnosed
as sexually aversive and 35
controls were compared on the
dimensions anxiety, self-concept,
and
sociosexual
information
with a battery of psychological
inventories.
Women were recruited for a web- Women with PGA compared to nonbased study of persistent sexual PGA women were more likely to
arousal (PGA).
be depressed and more anxious,
report panic attacks and obsessive
compulsive symptoms.
Summarizes the sexual dysfunction Of the 414 patients that met the criteria
diagnoses and associated disorders for sexual aversion disorder, 35% had
of all 5,580 patients seen in the concomitant diagnoses of anxiety
human sexuality programs in which disorder. The incidence of anxiety
the author was involved between disorders in the remaining diagnostic
1972 and 1992.
groups was 10%.
The sexual functioning of 27 women Both patient groups were found to
with panic disorders was compared have lower sexual desire and lower
to the sexual functioning of 17 frequency of sexual contact and in
women with obsessive-compulsive anxiety patients, hypoactive sexual
disorders and 34 controls on a desire or sexual aversion disorders
number of self-report instruments. were more frequent than in controls.
Patients with anxiety disorders are
more at risk of sexual dysfunctions
and do not corroborate the findings
from experimental studies that anxiety
may facilitate sexual arousal.
The study evaluated the hypothesis Significantly
higher
levels
of
that sexual disorders are significantly depression and trait anxiety in the
related to emotional problems. 200 patient group, associated to sexual
sexually dysfunctional women fears, lack of sexual information, or
were compared with 184 controls sexual traumas.
on two standardized psychological
inventories.
Twenty couples with low desire The low desire subjects showed
problems were compared with normal levels of depression and
20 control couples on several moderate levels of anxiety.
psychological measures including
the Beck Depression Inventory and
an anxiety scale (IPAT).
Patients with erectile dysfunctions Results showed that 93,5% had
(ED) were administered the State- noticeable state anxiety and 90,5%
Trait-Anxiety-Inventory (STAI) and elevated trait anxiety. While there was
underwent a clinical psychiatric no significant relationship between
evaluation.
ED severity and state anxiety, patients
with severe ED had higher levels of
trait anxiety.

Minnen,

Campillo,199992

200

Trudel, 199793

20

Mallis, 200294

41

Results

2

3

2

2

2

3
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Table 3: Empirical studies on the relationship between anxiety and sexual dysfunction (continued)
Author

N

Mas, 200295

78

Corona, 200896

Methodology

The
influence
of
personality
characteristics on the erectile
response to intracavernosal injections
was determined in 78 patients with
erectile dysfunctions.
1388 This study was designed to examine
the relationship between psychiatric
symptoms and ED among men
presenting for treatment of ED.

Lykins, 200698

1062 The association between depressed
mood and sexual -interest assessed
in 663 college females, and the
results compared to the association
among 399 college men.

Sugimori,
200599

1419 The study was designed to determine
the relationship between ED and
depression/anxiety among 1419
Japanese men aged 40-64 years.

Rosen,2008100

-

Level of
Evidence
Trait anxiety as measured by the
3
STAI proved to be a highly significant
predictor of the erectile response,
even when controlling for the severity
of the ED.
The findings demonstrated that
3
depression was associated with
hypoactive sexual desire ((HSD),
whereas high levels of obsessivecompulsive symptoms were associated
with a lower prevalence of HSD.
Most women experienced a negative
3
association between depression/
anxiety and sexual function. A small
number experienced a positive
association. In general men were
more likely to demonstrate a positive
association between negative mood
and sexual functioning
There was a strong association
3
between depression and ED among
men from 45-54 years, and between
anxiety and ED for men from 50-54
years.
The evidence suggests that PE is
4
associated with negative psychological
and quality of life consequences for
the man, as well as having negative
associations with his relationship.
Results showed significant increases
3
in genital arousal in both conditions,
but increases in the pleasure condition
were significantly greater than those
in the anxiety condition, thud providing
support for a functional role of anxiety
in sexual dysfunction.
Anxiety
preexposure
enhanced
2
genital, but not subjective, arousal
in both groups. Functional subjects
reported higher levels of genital
arousal in both conditions. The results
suggest that anxiety may enhance
sexual arousal through the facilitation
of sympathetic activation.
In 35 sexually functional women,
3
the effects of acute exercise on
physiological and subjective sexual
arousal were determined. Acute
exercise significantly increased genital
responses to an erotic stimulus, thus
providing support for a facilitatory role
of sympathetic activation for female
sexual arousal.
While acute exercise had no effect on
3
sexual arousal 5min post-exercise, it
significantly increased genital arousal
after 15min and yielded marginal
increases at 30min post-exercise.
There were no effects of acute
exercise on subjective arousal.
The results indicate that ephedrine
3
significantly increased physiological,
but not subjective, responses to
erotic stimuli and seems to be able
to facilitate the initial stages of
physiologic arousal in women.
Results

Eleven studies related to management
or treatment of premature ejaculation
were reviewed to determine the
psychological factors associated with
the disorder.
In 19 sexually functional women,
genital sexual arousal during sexual
anxiety stimuli was compared to
sexual arousal in response to sexual
pleasure stimuli.

Beggs, 1987105

19

Palace, 1990106

16

Meston, 1995108

35

Meston, 1996109

36

The study examined the time course
of the effect of acute exercise on
female sexual arousal in a group of
36 sexually functional women.

Meston, 1998110

20

In 20 sexually functional women,
the effect of the alpha and betaadrenergic agonist ephedrine on
genital and subjective sexual arousal
was examined.

In 16 sexually dysfunctional women
and 16 controls, the effects of sexual
anxiety on physiological and subjective
sexual arousal were determined
under 2 stimulus conditions: an
anxiety-evoking and neutral-control
preexposure stimulus, each paired
with a sexually arousing stimulus.
The effects of sympathetic activation
following
acute
exercise
on
physiological and subjective sexual
arousal in women
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Index of Erectile Functioning (IIEF). The majority of
men had high levels of state anxiety as well as trait
anxiety, but only trait anxiety correlated statistically
with the severity of the erectile disorder. The authors
concluded that anxiety as a personality factor could
act either as an etiological substrate of ED or as a
precipitant for this dysfunction.

and dysfunctional subjects [101]. Contrary to
the findings from clinical studies that indicate an
inhibition effect of anxiety, the laboratory evidence
has indicated that anxiety (as induced in the lab
setting) either facilitates or does not affect sexual
arousal in functional subjects. The evidence for
sexually dysfunctional subjects is mixed.

With the same questionnaire, Mas et al. [95]
examined the influence of personality factors on
the erectile response to intracavernosal injections
in 78 patients. When controlling for the severity of
the ED through IIEF-scores, trait anxiety proved to
be a highly significant predictor of injection efficacy.
A number of recent studies have supported these
associations between ED and anxiety [96-99]. There
have been few recent articles that have examined
the relationship between anxiety and other types
of male sexual dysfunction. However, Althof and
Rosen [100] concluded in their review article that the
evidence that was available suggested a relationship,
not necessarily causal, between anxiety and PE.

Barlow [102] has offered a theoretical model
explaining why anxiety may operate differentially in
functional vs. dysfunctional individuals. His model
emphasizes the role of cognitive interference in
male sexual dysfunction. In general, what appears to
distinguish functional from dysfunctional responding
is a difference in selective attention and distractibility.
What sex therapists consider performance demand,
fear of inadequacy or spectatoring are all forms of
situation-specific, task-irrelevant, cognitive activities
which distract dysfunctional individuals from taskrelevant processing of stimuli in a sexual context
[103].
In summary, the cognitive-information processing
models of sexual anxiety assert that sexual arousal
is dependent upon ‘task-relevant’ processing of a
sexual stimulus. In sexually dysfunctional subjects,
sexual stimuli induce a performance demand, which
in turn leads to a shift of attentional focus away from
the sexual content of a situation, inhibiting arousal.

c) Summary: Anxiety in sexually dysfunctional
men and women
From these results it can be concluded that the
majority of sexually dysfunctional individuals exhibit
heightened levels of anxiety suggesting a central
role of anxiety in the subjective experience and
maintenance of sexual disorders. Correlational
evidence exists for the relationship between ED and
anxiety. However this does not imply causality. It is
also not clear if it is generalized anxiety, or anxiety
that is more closely related to the sexual content that
is more strongly related to sexual dysfunction in men
and women.

Lab studies show that subjective and physiological
sexual responses are influenced by different
mechanisms. Anxiety influences genital responses,
but not subjective responses. Attentional focus
seems influential in cognitive processing [104].

a) The laboratory evidence for women
For women, the relationship between anxiety and
sexual performance has received limited research
attention. However, the literature that is available
suggests that activation of the sympathetic nervous
system (including anxiety provoking stimuli) facilitates
genital sexual arousal in sexually functional women
and in women with low sexual desire (but not in
women with orgasmic disorder) [105-110]. Overall,
the evidence for the role of anxiety in sexually
dysfunctional women is mixed, with the suggestion
that it is more negative than facilitory [111].

2. Theoretical Explanations of How
Anxiety Interferes with Sexual
Performance
The central role of anxiety reported by sex therapists
has been challenged by a number of sophisticated
laboratory studies aimed at unraveling the sequence
of cognitive-affective processes during sexual
arousal in dysfunctional and functional men and, to
a lesser extent, women. In these studies, anxiety is
induced either by shock threat or by performance
demand, sometimes combined with a special
distraction condition. Sexual arousal is assessed with
psychophysiological (penile tumescence or vaginal
photoplethysmography) and subjective (lever,
questionnaires, rating scales) measures. Special
attention is paid to differences between sexually
functional and dysfunctional subjects. Subsequent
studies also examined the role of sympathetic
activation (SNS activation) such as exercise or other
conditions.

Table 3 summarizes the significant clinical
implications of anxiety as it relates to sexual
behavior.

3. Implications
The laboratory studies on the relationship between
anxiety, distraction, general sympathetic activation
and sexual response have convincingly shown
that anxiety is not universally disruptive to sexual
functioning. In addition, results indicate that
the anxiety – sexual response relationship is
complex and that the term ‘anxiety’ is too broad for

Laboratory data indicate that the sexual arousal
process operates differently in sexually functional
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comprehensively describing the variety of factors
that can disrupt sexual arousal and functioning.
The available evidence indicates that the level and
the nature of anxiety and its history are important
determinants. Whereas moderate levels and
relatively ‘safe’ settings may catalyze sexual arousal,
higher levels, less feelings of personal control or a
longer history of anxiety very likely impair sexual
functioning [91].

lifetime history of psychopathology in patients
presenting with desire disorders. Forty-six subjects
(22 men and 24 women) were compared to 36
matched controls, utilizing clinical interviews, SCL90-R and an instrument assessing lifetime affective
and schizophrenic disorders. Although none of the
patients manifested any clinical affective disorder at
the time of assessment, the proportion of low desire
patients with histories of major and intermittent
depression was almost twice as high as that of control
subjects. Moreover, in 88% of the men and 100%
of the women, the initial depressive episode almost
always preceded or coincided with the development
of inhibited sexual desire. Hayes et al. [119] also
found that depression was a strong predictor of
arousal and orgasmic dysfunction among women.
Interestingly, Lykins et al. [98] found that depression
was more strongly associated with lower sexual
desire in men than in women. Schreiner-Engel
and Schiavi [118] suggested that a past history of
depression may contribute to the pathogenesis
of low desire or that both disorders result from the
same underlying condition.

III. Depression and Sexual
Function
The relationship between depression and sexual
functioning is of considerable interest to clinicians and
researchers since both affective and sexual disorders
are highly prevalent, are believed to exhibit a marked
co-morbidity and might even share a common
etiology [112, 113]. It is generally agreed that the
relationship between depressive mood and sexual
dysfunction is bi-directional and further complicated
by the sexual side effects of antidepressants [114].
Depression has a powerful impact on all aspects of
male and female sexual response: desire, arousal
and orgasm. Examining sexual function in 134
depressed men and women who were not taking
antidepressant medication, researchers reported
that 42% of the men reported a decrease in sexual
drive; a similar percentage had a decrease in interest
in sexually explicit material, sexual fantasies and
masturbation. Twenty-six percent of the men were
not sexually active in the month prior to assessment.
Of those who were sexually active, 34% stated that
their erection was less vigorous, 46% were unable
to sustain an erection, 12% reported PE and 23%
reported delayed ejaculation [115].

One of the most recent and intriguing studies looking
at the relationship between depression and sexual
function in women was that of Frohlich and Meston
[120]. These researchers studied 47 college women
with low Beck Depression Inventory (BDI) scores
(non-depressed) and compared them to 47 women
with clinically significant BDI scores. Results showed
that the depressed group reported more desire for
solitary sexual activity, e.g., masturbation than did
the control group but there was no difference in
the two depression groups in desire for sex with
a partner. The depressed group reported a higher
frequency of problems with arousal, orgasm and
pain, less satisfaction, and less pleasure. The authors
speculated that greater desire for masturbation in
the depressed women’s group might reflect the
wish for a reliable form of pleasure. It remains to
be established whether similar results would be
obtained with a population of male students.

1. Depression and Sexual Function in
Men and Women
The most common sexual pattern associated with
depression is loss or reduction of sexual interest
and/or sexual arousal. Beck [116] found low sexual
interest in 61% of severe depressives compared
with 27% of non-depressed controls. Both Derogatis
et al. [117] and Schreiner-Engel and Schiavi [118]
examined the prevalence of acute psychiatric
symptoms and lifetime psychopathology in men and
women with different sexual dysfunctions. Derogatis
conducted a psychiatric interview and administered
the Symptom Checklist 90 Revised (SCL-90R)
to a sample of 325 patients (199 men and 126
women). Men with ED had specific elevations on
the depression dimension of the SCL-90R. Similarly,
anorgasmic women and women with sexual pain
disorders also had major elevations of the SCL-90R
depression scale reflecting dysthymia and feelings
of self-depreciation.

Table 4 provides an overview of the studies that
have been conducted looking at sexual dysfunction
in men and women.

2. Depression and Erectile
Dysfunction
Many of the recent studies have focused on the
association between depression and ED. Data from
the Massachusetts Male Aging Study [121] showed
that depression and anger were highly correlated
with ED. Nearly all men with symptoms of major
depressive disorder (MDD) had some degree of
ED[122]. Based on logistic regression analyses
that controlled for other potential predictors of ED,
moderate-to-complete ED was 1.82 times more
likely in those who exhibited depressive symptoms
compared to those who did not.

Schreiner-Engel and Schiavi [118] studied the
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Table 4: Empirical studies on the relationship between depression and sexual dysfunction
Author

N

Kennedy,
1999115

134

Beck,
1967116

966

Methodology
Examined sexual function in
depressed men and women not
taking antidepressant medication
A depression inventory was
administered to 966 psychiatric
patients and the incidence of ‘loss
of libido’ was determined in relation
to the degree of depression

Derogatis, 325
1981117

199 male and 126 female
patients seeking treatment for
sexual dysfunction underwent
a psychiatric evaluation and
completed a symptom checklist
(SCL-90-R).

Schreiner- 46
Engel,
1986118

The
lifetime
history
of
psychopathology in 22 male and
24 female low desire patients was
compared to 36 matched controls
on various measures.

Hayes,119
2008
Frolich,
2002120
Feldman,
1994294

Araujo,
1998122

356

Study was designed to estimate
prevalence and factors associated
with FSD in Australian women.
94
Compared sexual function among
47 women with depressive
symptoms not receiving medication
to 47 aged matched controls.
1709 Normative data on the prevalence
of ED, and its physiological and
psychosocial correlates in a
general population are provided.
The Massachusetts Male Aging
Study was a community based,
random sample observational
survey of noninstitutionalized men
40 to 70 years old conducted in the
Boston area. A self-administered
sexual
activity
questionnaire
was used to characterize erectile
potency
1265 Data from the Massachusetts Male
Aging Study were reanalyzed to
determine if ED is associated with
depressive symptoms.

Shabsigh,
1998124

120

120 men who presented with
either ED only, BPH (benign
prostatic hyperplasia) only, or with
both problems were screened for
depressive symptoms.

Strand,
2002126

120

120 ED patients were screened
for
depressive
symptoms
which were determined either
categorically (DSM-IV diagnosis of
depressive disorder: yes or no) or
dimensionally as the score on the
Brief Symptom Inventory (BSI).

Level of
Evidence
42% of the men reported reduced sexual desire, 3
46% erectile problems, 12% experienced PE
and 23% experienced retarded ejaculation.
Loss of libido was found in 27% of nondepressed 3
patients as compared to 61% of patients with
severe, 58% with moderate, and 38% with mild
depressive symptoms. Loss of libido correlated
highly with loss of appetite, and loss of interest
in other people.
Abnormal levels of psychological distress and 3
between one third and one half of the sample
were assigned psychiatric diagnoses. Men with
ED had specific elevations on the depression
scale. Women complaining of anorgasmia and
sexual pain disorders also exhibited marked
signs of depression and self depreciation.
None of the patients showed any clinical affective 3
disorder, the proportion of patients with histories
of major and intermittent depression was twice
as high as that of controls. In 88% of men and
100% of women, the initial depressive episode
preceded or coincided with the development of
low desire. Results suggest a common etiology
of both disorders.
Low desire was more frequent in women in 3
relationships for 20-29 years. Depression was
associated with low arousal and high distress.
Women with depressive symptoms reported 2
more problems with sexual desire, arousal,
orgasm, pain, and less sexual satisfaction and
pleasure.
The combined prevalence of minimal, moderate 2
and complete impotence was 52%. The
prevalence of complete impotence tripled from 5
to 15% between subject ages 40 and 70 years.
Subject age was the variable most strongly
associated with impotence. After adjustment
for age, a higher probability of impotence was
directly correlated with indexes of anger and
depression.
Results

After controlling for potential confounding 2
variables, nearly all men with symptoms of major
depressive disorder were found to have some
degree of ED. Moderate to complete ED was
almost twice as likely on those who exhibited
depressive symptoms, indicating a robust and
independent relationship between depression
and ED.
Patients with ED (either alone or in combination) 3
were 2.6 times more likely to report depressive
symptoms than patients with BPH only. ED
patients with depressive symptoms also had
lower libido. It was concluded that ED is
associated with high incidence of depressive
symptoms, regardless of other variables such
as age or comorbidities.
Results showed that only a subset of patients 3
(12%) fulfilled the categorical diagnosis
of depressive disorder. When measured
dimensionally with the BSI, however, the patients
had significant elevations of depression and
other dysphoric affects indicating a significant
degree of emotional distress.
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3. Summary

Assalian writes that men with ED may become
depressed because of their sexual dysfunction and
because of the secondary effects that ED may have
on the relationship [123]. In men who present with
one of these two problems it is crucial to ask about
the other because of their frequent coexistence. The
effective management of depressed men with ED
often involves treating both conditions concurrently.

In summary, the empirical evidence confirms a
prominent role of depression in sexual dysfunction.
While the exact direction of causality is difficult
to ascertain, the data not only indicate a close
correlational relationship between depression
and sexual disorders but also support a functional
significance of mood disorders in causing and
maintaining sexual dysfunction. Compared to
functional controls, sexually dysfunctional men and
women exhibit both higher levels of acute depressive
symptoms and a markedly higher lifetime prevalence
of affective disorders. All of the studies reported
have been at levels 3,4 and 5 of evidence and
consequently, more randomized controlled research
is needed.

Shabsigh et al. [124] studied 120 men who presented
to a urologic clinic with ED, benign prostatic
hyperplasia (BPH), or both. Rates of depression in
the ED group, the ED and BPH group, and the BPH
group alone were respectively 54%, 56% and 21%.
Patients with ED and depression were more likely
to discontinue (intracavernosal injection or vacuum)
treatment than ED patients without depressive
symptoms. In a later review, Shabsigh et al. [125]
stressed that ED and depression have a significant
negative impact on the quality of life of patients and
their partners.

Further, we recommend that assessment of anxiety
and depression should be included as part of the
initial evaluation in individuals presenting with sexual
complaints and dysfunctions. An attempt should be
made to ascertain whether the anxiety/depression is
a consequence or a cause of the sexual complaint.
If a pre-existing acute depression exists, it should
be treated along with the sexual problem. Some
research suggests that relief of the sexual problem
is associated with relief of depression [129]. The role
of anti-depressants and anti-anxiety medications
as contributory factors to the sexual dysfunction
should be evaluated and if implicated, a change in
medication(s) may be indicated.

Strand et al. [126] screened a cohort of 120 men
who sought evaluation at a sexual behaviors clinic
for depressive symptoms which were determined
either categorically (DSM-IV diagnosis of depressive
disorder: yes or no) or dimensionally as individual
scores on the Brief Symptom Inventory (BSI).
Utilizing DSM-IV criteria for depression, only a small,
but by no means insignificant, subset of men (12%)
qualified for a diagnosis of depressive disorder, but
when distress was measured dimensionally the
group demonstrated significantly elevated levels
among all dimensions, including depression. These
results indicate high levels of emotional distress
in ED patients similar to those found by Derogatis
et al. [117]. Sugimori et al. [99] found that among
middle aged men (45-59 years) there was a strong
association between ED and depression. Corona et
al. [96] demonstrated that among men, depression
was also related to low levels of sexual desire.

IV. Other Personality
Factors and Sexual Function/
Dysfunction
Hoyer et al [130] reported on the relationship
between patients seeking treatment for mental health
concerns and sexual dysfunction at an outpatient
clinic. Pre-treatment, of the 451 patients seeking
psychotherapy, mostly for anxiety and depression,
68% of females and 54% of males reported at least
one sexual complaint. Following treatment that did
not focus on sexual dysfunction, those in remission,
or those who had a positive response to therapy,
demonstrated a 26% reduction in sexual symptoms.
Patients who did not respond to therapy had a 4%
reduction in sexual symptoms. The authors suggest
that clinicians treating patients with anxiety and
depression be aware of the high rate of sexual
dysfunction and consider augmenting treatment by
also treating their sexual dysfunction.

Seidman [127] suggested that ED and the accompanying
psychosocial distress may stimulate the development
of depressive illness in vulnerable individuals, or
that depression might cause ED. It is likely that
the relationship between depression and ED is bidirectional.
Finally, the results of a large-scale study of 4557
depressed patients in France found high rates of
sexual dysfunction [128]. Patients with DSM-IV major
depressive episodes but no previous diagnosis of
sexual dysfunction were studied. Evaluation included
both questionnaire (the Arizona Sexual Experience
Scale) and physician observation. Overall, the
researchers found that 35% of the participants
spontaneously reported sexual problems and 69%
indicated problems when asked by the physician.
The frequency of sexual dysfunction was higher
in patients treated with antidepressants than in
untreated patients (71% and 65% respectively).

1. Obsessive-compulsive Disorders
and Sexual Dysfunction
There are a few reports examining the association
between obsessive-compulsive disorder (OCD) and
sexual dysfunction. Independent studies [131-134]
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suggest that approximately 50% of individuals with
OCD report sexual problems and that 60% to 73%
of OCD individuals are dissatisfied with their sexual
lives.

and arousability but is not associated with marital/
sexual satisfaction [135].

4. Summary: Sexual Dysfunction in
Obsessive-Compulsive, Borderline
and Histrionic Personality
Disorders

While Van Minnen and Kampman [91] believe
that OCD develops as a reaction to severe sexual
conflicts within the patients or in their family of origin,
Staebler et al. [134] did not find any differences in
the sexual history of OCD patients or patients with
panic or depressive disorders.

It appears that personality disorders are often
associated with difficulties in intimacy, sexual desire,
and pair-bonding. However, the empirical evidence
is too limited to draw conclusions regarding causal
relationships between any specific personality
disorder and sexual dysfunction. The available
information consistently indicates higher levels of
psychological distress and a substantial overlap
with symptoms of mental disorders in sexually
dysfunctional patient samples. The problems most
often identified in sexually dysfunctional individuals
are mood and anxiety disorders, and deficits in
self-esteem and self-regulation, with some studies
indicating that women are more affected by these
factors than men.

A variety of research studies suggest that OCD may
be a specific risk factor for sexual difficulties. For
instance, in a descriptive study of 44 OCD patients,
Rasmussen and Tsuang [133] reported that 32% had
sexual impulses that conflicted with their values. In
a comparable study, 36% of the sample patients had
sexual obsessions [131]. A recent study of women
with persistent genital arousal disorder (PGAD)
found that they were more likely than non-PGA
women to evidence high levels of panic attacks and
OCD [88]. Corona et al. [96], in contrast, found that
high levels of OCD symptoms were associated with
a lower prevalence of HSDD in men. Clearly, more
research is needed to better understand the role of
OCD in the development and maintenance of sexual
dysfunction in men and women.

However, conclusions based on the data currently
available are seriously limited on methodological
grounds. A wide array of heterogeneous instruments
ranging from unvalidated global measures of
psychopathology to more refined and validated
instruments including interviews have been used
to establish diagnostic criteria. In addition, in some
studies, mixed diagnostic groups and small samples
were used, while others did not employ matched
control groups.

2. Histrionic Personality Disorders
and Sexual Dysfunction
There is a marked lack of research regarding the
sexual attitudes, behavior, and relationships of
patients with histrionic personality disorders. Apt and
Hurlbert [135] compared a sample of women with
histrionic personality disorder (HPD) with a matched
sample of controls (aged 24-31 years). Women
with HPD were found to have significantly lower
sexual assertiveness, greater erotophobic attitudes
toward sex, lower self-esteem, and greater marital
dissatisfaction. They also had significantly greater
sexual preoccupations, lower sexual desire, more
sexual boredom, greater orgasmic dysfunction,
and were more likely to enter into an extramarital
affair. Apt and Hurlbert concluded that, although
these patients are inordinately concerned with their
physical attractiveness and sexual appeal, their
sexual behavior varies widely and tends to run the
gamut from unresponsive to promiscuous.

V. Other Precipitating
Factors for Sexual Function
and Dysfunction
In addition to the disorders described above, there
are a wide array of precipitating factors that may
“tip the balance” from satisfactory sexual function to
dysfunction. Among these factors (but by no means
all) are life stage stressors such as childbirth, infertility,
divorce or loss, unemployment, extra-relationship
affairs, humiliating or traumatic sexual experiences,
partner sexual inadequacy or clumsiness and most
significantly, relationship discord. Space limitations
preclude a discussion of all of these factors, so we will
focus on the most important, namely interpersonal
and relationship contributions.

3. Borderline Personality Disorder
and Sexual Dysfunction
Similar to the study above, Hurlbert [136] found that
women with borderline personality disorder showed
higher sexual self-esteem and sexual assertiveness
compared to controls but also a greater likelihood of
having extra-marital affairs. Sensation seeking, often
associated with narcissistic personality disorders,
has been associated with increased sexual desire

VI. Anger Associated with
Sexual Dysfunctions
In assessing individuals and couples with sexual
problems, clinicians often identify the presence of
anger in the individuals and relationship. Kinsey
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pointed out the striking similarities between the
physiological responses during sex and the bodily
reactions that accompany the experience of anger
[137]. This similarity was also noted in primate
studies where MacLean [138] showed that sexual
and aggressive responses are in extremely close
proximity to each other in the limbic system of the
brain. Several clinicians speculated that sexual
dysfunction may be a means of expressing anger at
the partner [139, 140]. Additionally, Kaplan [75] stated
that the partner rejection, power struggles and sexual
sabotage create dysfunction rather than pleasure.
Sex therapy cannot be conducted separately from
an examination of the couple’s hostility. Exploration
of anger must be pursued if treatment is to be
successful in the longer term [141].

who are in poor relationships may express their
lack of relationship satisfaction by avoiding sexual
interactions and restricting their range of sexual
experience and intimacy. Among men, however,
relationship problems did not appear significantly
related to sexual dysfunction, but the level of
arguments did. Men with HSDD evidenced more
difficulties than non-HSDD men in their level of
relationship functioning by demonstrating increased
arguments and lower sexual satisfaction. Donahey
and Carroll [144] reported similar findings: female
clients with HSDD demonstrated lower levels of
relationship satisfaction than male clients with HSDD.
Kelly et al. [145] also found that among couples where
the female was experiencing orgasmic disorder, the
couples experienced poorer communication than
control couples who did not experience any sexual
dysfunction. Roffe and Britt [146] found evidence for
high levels of hostility among couples seeking sex
therapy. They also found that lack of expressiveness
and low levels of affection within the relationship
contributed to sexual dysfunction. Although there
has been limited research conducted on the
relationship of men with PE, Rosen and Althof [100]
found that PE impacted on both the men and their
partners. The impact of sexual dysfunction on the
relationship is well illustrated in a study conducted
by Oberg and Fugl-Meyer [147], who found that the
major predictors of female sexual dysfunction were
dissatisfaction with the relationship and partner
sexual dysfunction.

D. Interpersonal Dimensions
of Sexual Function and
Dysfunction
Clinically, it has been observed that sexual problems
are sometimes the cause and sometimes the result
of dysfunctional or unsatisfactory relationships.
These observations generally stem from clinical
data rather than controlled research with community
samples. Often it is difficult to determine which came
first- a non-intimate and non-loving relationship, or
low sexual desire and/or performance problems
leading to partner avoidance and antipathy. The
research literature is conflicting, and often difficult
to interpret since couples begin therapy with varying
degrees of relationship satisfaction or dissatisfaction.
An early study found that sexual and relationship
satisfaction were independent domains [142] (see
Table 5). Heiman et. al. [142] reported that sexual
satisfaction remained intact in a non-clinical sample
of 110 couples even when a sexual dysfunction
was present, although the majority of the research
literature shows a correlation between sexual
problems and relationship problems.

An interesting finding by Smith et al. [69, 148] was
that the partners of men with Chronic Prostatites/
Chronic Pelvic Pain Syndrome also experienced low
levels of sexual functioning and sexual satisfaction,
as well as poor relationship functioning. In fact,
male sexual functioning significantly predicted the
sexual functioning of their female partner. Atwood
et al. [149] also emphasized the importance of the
couple relationship in both the development and
maintenance of ED. Clinicians and researchers have
noted that these relationship problems are often not
well addressed in the resolution of sexual dysfunction
in both men and women [150].
There are methodological problems associated
with most of the research exploring the interaction
between sexual and relationship function and
satisfaction. Many of the studies consist of small,
non-representative samples, lack a no-treatment
control group, provide inadequate assessment of the
specific sexual dysfunction(s) and fail to adequately
assess the couple’s relationship. More significantly,
it is difficult to determine to what extent the sexual
complaints led to lower relationship satisfaction or
the conflict in the relationship resulted in poorer
sexual function and satisfaction. Finally, the reported
association between relationship maladjustment
and sexual dysfunction is confounded in studies of
“clinical populations” rather than population-based
studies.

Most studies that have examined the impact of
interpersonal issues on sexual function have used
a correlational study design rather than randomized
controls trials, limiting the extent to which causative
statements and generalizations may be drawn.

I. Relationship Dynamics
and Sexual Dysfunction
in Men and Women
McCabe and Cobain[143] found that global deficits
in the current relationship were more likely to occur
among sexually dysfunctional women than sexually
functional women, but found no differences between
the two groups in communication or number of
arguments. These authors believe that women
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Table 5: Studies on interpersonal dimensions of sexual function and dysfunction

Author
Heiman,
1986142
McCabe
1998143

Donahey,
1993144

Number of
Subjects

Treatment Method

Summary of Study Findings

110

Survey of non-clinical respondents Sexual and relationship functioning
are independent domains

343

Compared 114 dysfunctional males
and 84 dysfunctional females
with 43 functional males and 102
functional females on individual
and relationship factors.

66

Dysfunctional females were more
likely than functional females to
experience negative events in
adolescence, poorer relationship
and more negative attitudes to sex.
Dysfunctional males were more likely
than functional males to experience
arguments.
Women were more likely to
experience problems in relationships
and
psychological
functioning
compared to men.
Group
b
evidenced
poorer
communication patterns in their
relationship than either of the other
two groups.

Hypoactive sexual desire men were
compared to women in relation to
psychological and relationship
functioning.
Kelly,
47 couples Compared (a) couples with no
physical problems, females had
2006377
sexual problems, (b) couples with
no physical or sexual problems,
(c) couples with physical and no
sexual problems.
Roff,
492
246 couples seeking sexual Three types of marital interactions
dysfunction therapy were compared were identified: high hostility by wife
1981146
on their marital interactions
or husband, inhibited response by
husband, affection expressed by
both partners
Oberg ,
926
Survey of non-sexually active Low levels of satisfaction with
Swedish women aged 18-65 years the relationship and male sexual
2005147
in a heterosexual relationship
dysfunction
predicted
sexual
dysfunction in the female partner
Smith ,
75 couples Compared sexual and relationship Men with CP/CPPS evidenced
functioning of 38 men with Chronic higher sexual dysfunction than
200769
Prostatitis/Chronic Pelvic pain control men partners of men with
Syndrome and their partners to 37 CP/CPPS reported more sexual
control men and their partners.
pain vaginismes and depressive
symptoms than control females.
Pietropento,
400
Physicians were surveyed to There was considerable disagreement
determine the prevalence of in the prevalence of ISD, but there
1986163
inhibited sexual desire among their was a general consensus that ISD
patients.
was associated with the quality of
marital relationships.
Herlbert ,
57
Compared the effectiveness of The treatment was generally found
two group interventions using to be effective for both treatment
1993164
orgasmic training in the treatment groups; the couples only group
of hypoactive sexual desire: showed some evidence of greater
women were assigned to women improvement than the women only
only group, couples group, or wait group.
list control group.
Zimmer,
48
Compared the effectiveness of Both treatment groups showed
sex therapy alone, sex therapy improvement
in
their
sexual
1987165
and marital therapy to a control symptoms. However, the combined
condition.
sex and marital therapy group
demonstrated
the
greatest
improvement.
Macphee,
98
49 couples where the woman was The group receiving marital therapy
experiencing ISD were assigned made modest improvements in their
1995166
to either Emotion focused Therapy levels of sexual desire and reductions
group or a control group.
in levels of depression. Lower initial
levels of marital distress resulted in
greater treatment gains.

Evidence
Based
Medicine
Grade
3
3

3

2

3

3

2

3

2

2

3
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Table 5: Studies on interpersonal dimensions of sexual function and dysfunction (continued).

Author

Number of
Subjects

Stuart,
1987167

90

Trudel,
200593

80

Hurlbert ,
2005169

66

Leiblum ,
2002170

-

McCabe,
1997171

343

Davies,
199968

Klusman,
2002173

Treatment Method

Summary of Study Findings

Compared 59 married women
with inhibited sexual desire to 39
married women with normal sexual
desire.
Evaluated differences in dyadic
adjustment between 20 couples
with HSD, and 20 couples without
this condition.
Evaluated whether relationship
dynamics or other aspects of
sexual functioning predict sexual
desire and psychosocial functioning
among 66 women with hyposexual
desire.
Review of literature related to the
experience of sexual dysfunction
among menopausal women.

The ISD group demonstrated poorer
functioning in the areas of sexual
history, marital, functioning, and
other aspects of sexual functioning.
HSD was found to be associated with
a range of relationship problems, but
causality could not be determined.

198 dysfunctional men and women
were compared to 145 functional
men and women in relation to their
levels of intimacy and quality of
life.

72 couples Sexual desire discrepancies and
their relationship to sexual and
relationship
functioning
were
examined in 72 dating couples.
1865

Survey of German students aged
19-32 who were involved in a
heterosexual, steady relationship.
Investigated
the
relationship
between sexual motivation and
length of relationship.

Relationship factors were strongly
associated with sexual desire and
psychosocial functioning. Other
aspects of sexual functioning were
strongly associated with psychosocial
functioning
Lack of sexual desire is the most
common sexual complaint among
post-menopausal women. This may
be due to biological changes, as well
as psychological and relationship
factors.
Dysfunctional men were lower than
functional men for all aspects of
intimacy; this difference only applied
for social and recreational intimacy
among women. Quality of life was
lower for dysfunction women than
functional women. This difference
did not apply to men
Women whose sexual desire was
lower than their partners’ evidenced
lower
levels
of
relationship
adjustment compared to women with
the same or higher levels of sexual
desire compared to their partner.
Sexual activity and satisfaction
decline with length of relationship
in both men and women; sexual
desire declines in women; desire
for tenderness declines in men but
increases in women.

Evidence
Based
Medicine
Grade
3

3

3

4

3

3

3
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of dyadic adjustment than couples without HSDD
[168]. Similarly, Trudel, Landry and Larose[93]
found that compared to controls, couples in which
one partner was diagnosed with HSDD obtained
lower adjustment scores on the Marital Happiness
Scale. Hurlbert et al. [169] found that the relationship
between HSDD and relationship functioning was
stronger for women than for men.

II. Relationship Dynamics and
Hypoactive Sexual Desire
HSDD is one of the most perplexing, prevalent and
etiologically complex of all the sexual dysfunctions.
It is generally found to be more common in women
than in men [151-153]. In men it is often confounded
with arousal and erectile problems, making it difficult
to determine the primary diagnosis. There is a
considerable overlap between desire, arousal and
orgasmic difficulties for both men and women.

A large scale health and sexuality survey of 2,050
pre-, peri-, and postmenopausal women between the
ages of 20-70 found that those women who reported
lowered levels of sexual desire also reported more
relationship dissatisfaction, lower frequencies of
sexual activity, fewer orgasms and more distress
[170].

Interpersonal factors are frequently cited as one of
the causal determinants of low sexual desire. Socialdevelopmental theories e.g., Scharff’s [154] object
relations perspective; differentiation theories; (e.g.,
Schnarch [155]), and cognitive behavioral theories
( e.g., Pridal & LoPiccolo [156]), address the role of
relationship factors as either inhibiting or facilitating
the experience of sexual desire.

McCabe [171] observed that individuals with
HSDD reported lower levels of intimacy and lower
satisfaction with the quality of the intimacy in their
lives than controls. Davies et al. [172] examined
discrepancies between partners’ levels of sexual
desire, and found that for both husbands and wives,
individuals who felt that there was a discrepancy
between their own and their partner’s desire reported
lower relationship satisfaction.

Most theories describe HSDD as emerging from
an interaction between individual and dyadic
characteristics. Notable examples are Talmadge and
Talmadge’s [157] relational model, and Rosen and
Leiblum’s [158] sexual scripting paradigm. Zilbergeld
and Ellison[159] and others [155] have theorized
that sexual dysfunction, particularly HSDD, serve as
a “distance regulator” in a relationship. If a couple
is fearful that too much intimacy will lead to fusion
and lack of individual differentiation, one or both
partners may attempt to create distance, often
through sexual apathy. Even approaches that do
not view relationship issues as central to sexual
desire recognize the role of the current relationship
in maintaining the individual determinants of the
disorder [160].

In stable long-term relationships, sexual frequency
declines over time, although satisfaction may
continue to remain high. Even among young adults,
sexual frequency declines over time. Klusmann [173],
for example, reported changes in sexual interest in
students between 19 and 32 years of age who were
in “steady partnerships.” He found that both sexual
activity and sexual satisfaction declined over time
but that desire decreased only in women. Desire
for tenderness decreased in men but increased in
women over that period.

It is generally agreed that, at the very least, the
cooperation of the partner without HSDD is essential
for the successful treatment of desire disorders [161],
[162]. In fact, 73% of surveyed physicians endorsed
the belief that sex therapy or psychotherapy with both
members of the couple is the best form of treatment
for most cases of inhibited sexual desire[163].
Further, there is empirical evidence indicating that
sex therapy with the couple is more efficacious
than treating the HSDD patient alone [164], that
combined marital and sex therapy approaches are
more efficacious than sex therapy alone for couples
with HSDD [165], and that women with HSDD show
modest improvement in desire and other aspects
of sexual functioning following brief marital therapy
[166].

III. The Impact of Relationship
Therapy on Sexual
Dysfunction
Wiederman [174] suggests that treatment focused
solely on the sexual dysfunction is likely to fail if
the underlying relationship dynamics are ignored.
He maintained that without treating the problematic
relationship, enhanced sexual function is likely to be
temporary or that other psychological symptoms in
one or both partners will develop in order to maintain
homeostasis. At present, there is limited empirical
research to either support or refute this view.
In a comprehensive review of treatments for
sexual dysfunction, Besharat [175] highlighted the
importance of communication and conflict resolution
strategies as well as resolution of systemic issues in
the relationship. While there are conflicting findings,
the preponderance of evidence suggests that
therapy, which specifically addresses relationship

There is research supporting the observation that
low sexual desire is associated with lower levels of
relationship satisfaction and adjustment, both for
individuals with low desire and their partners [167].
For example, couples with HSDD have poorer levels
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issues, will be more successful than therapy that only
focuses on the resolution of the sexual dysfunction.
The existing research supports the observation that
the quality of the relationship plays an important role
in the outcome of sex therapy [176].

to lead to a satisfying sexual relationship unless
relationship issues were also addressed. These
issues include feelings of insecurity that develop as
a result of the sexual dysfunction, as well as anger
and disappointment. Returning to an active sexual
life after an extended period of sexual abstinence
requires more than medication alone. Leiblum183 and
Althof [184] highlighted the importance of obtaining
a thorough assessment and treatment of both the
interpersonal and sexual relationship as well as
including the partner, where possible, in the therapy
process.

Stravynski et al. [177] conducted a study to determine
if treatment outcome for sexually dysfunctional men
differed depending upon whether therapy focused
on sexual problems, interpersonal issues, or a
combination of both. The results demonstrated that a
focus on the interpersonal issues was more effective
than the other two treatments. Although the combined
treatment was more effective at post-therapy and at
six months follow- up than the interpersonal therapy,
by the one-year follow- up there were no differences
between the levels of sexual dysfunction for these
two groups. This finding would suggest that, in the
long-term, the most important focus of therapy for
sexual dysfunction is on developing interpersonal
skills and resolving relationship problems. In a
subsequent study of sexually dysfunctional women,
Stravynski et al. [177] found that treatment focusing
on the resolution of sexual problems or relationship
problems were equally effective compared to a control
condition in resolving sexual problems at both posttreatment and 12 month follow-up. Kilmann et al.
[178] also found that relationship adjustment was the
strongest predictor of successful treatment outcome
among men with erectile dysfunction. Similar findings
were obtained among sexually dysfunctional women
[179].

While the evidence is not conclusive and the studies
cited are not randomized controlled trials but primarily
Level 3, 4 and 5 research, the findings demonstrate
a significant relationship between sexual and
relationship functioning. While it is impossible to
determine cause and effect relationships with any
certainty, the literature suggests better long-term
outcome when relationship issues are treated and
resolved.
Whether the relationship problems preceded the
development of the sexual dysfunction, or vice
versa, it would appear that the most effective form
of intervention is to treat both the relationship and
sexual difficulties. If this does not occur, the problem
that is not addressed may continue to influence
the other area that is the focus of treatment, and
so eventually undermine the treatment process.
Clearly, more rigorous controlled studies need to be
conducted to determine the validity of this argument
more conclusively.

In contrast to the above findings, Hawton, Catalan,
and Fagg [180] found that the quality of the couples’
relationship was not related to successful treatment
outcome for women presenting with low sexual
desire. The most important predictor of success was
the male partner’s motivation to obtain a successful
outcome at the beginning of therapy.

E. Love and Intimacy
It would be neglectful to discuss psychological and
interpersonal contributions to sexual function and
dysfunction without including some references to the
importance of love and intimacy. While cultures vary
enormously in the degree to which they consider love
important for marriage, or even, the importance of
love at all in interpersonal committed relationships,
most individuals in Western countries believe that
emotional intimacy and feelings of love enhance
and sustain sexual satisfaction and pleasure.
There is little or no empirical research on this topic,
so the comments that follow are based on clinical
observation rather than scientific data.

The role of the partner in the treatment outcome of
sexually dysfunctional couples is clearly illustrated
in a study by Hirst and Watson [181]. These authors
found that good outcomes following treatment were
obtained for dysfunctional individuals without partners,
or for those individuals whose partners agreed to
participate in therapy, whereas substantially poorer
outcomes were obtained for those individuals whose
partners did not participate in treatment. Consistent
with the importance of the partner in treatment
outcomes, Sand et al. [182] found that men with ED
rated their relationship with their partner higher than
many other aspects of their lives (e.g., employment,
material possessions). These findings highlight
the importance of interpersonal relationships in
managing ED.

It is clear that love implies different meanings to
different individuals [6]. Some of the meanings
include the following:

In a series of case studies, Leiblum [183] and Althof
[184] both found that although oral medication (e.g.,
sildenafil citrate) may assist a man in obtaining an
erection, the use of this intervention was unlikely

•

Love is a label for the transient emotions
that bring together various degrees
of pleasure and interest between two
individuals.

•

Love is an idealized ambition e.g. To
have mutual respect, reliability, fidelity,
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intimacy, sexual pleasure, and
comfortable balance of individuality.

a

•

Love is a commitment. Typically, love
involves the commitment of two people to
honor and cherish each other throughout
life’s vicissitudes.

•

Love is an idealized internal representation
of the partner. When a person falls in
love and continues to be happy with a
partner, an internal image of the beloved
is created and reinforced. This internal
idealized image enables an individual
to deal with a partner when he or she is
behaving badly or when disappointments
ensue.

•

Love is a “deal” with a person who
possesses desired and desirable assets.

•

Endearing words of love are often
expressed when a person wants to have
sex.

two years. Assessment reveals an early history of
father-daughter incest, which, however, appeared
to have been satisfactorily resolved during her
late adolescent years. She enjoyed good sexual
response during early courtship with both her present
partner and previous partners. However, her current
partner is often demeaning and critical of her body
shape and weight and so, she has become quite
self-conscious during love-making. This has led to
distraction during sex, which further interferes with
her sexual response, which then becomes a point
of contention between them. Anticipation of critical
comments from her partner leads to performance
anxiety and further inhibits her response creating a
downward spiraling negative cycle.

I. Performance Anxiety
Early etiological theories [74] regarded performance
anxiety as the crucial pathogenic factor for
maintaining sexual difficulties. Performance anxiety
is the fear of future sexual failure based on previous
failures- a common maintaining contribution for
almost all male and female sexual dysfunctions.
Many theorists consider performance anxiety to
be the central causal factor interfering with sexual
arousal since it serves as a distraction from sensual
feelings, undermines sexual self-confidence and
ultimately, contributes to sexual avoidance.

While not typically discussed in scientific discourse or
evidence based research, love is a vital ingredient for
many individuals in fostering and maintaining strong
and satisfying interpersonal and sexual intimacy.
Mechanistically treating sexual problems without
considering or discussing the quality of caring and
love between partners is usually unsuccessful, if not
immediately, then over time.

II. Sexual Confidence

F. Maintaining Factors for
Sexual Dysfunction

An important aspect of the psychological response
to sexual dysfunction is the extent to which the man
or woman lost, or in some cases never achieved
confidence in both their capacity to function sexually,
as well as the extent to which they perceive
themselves to be a sexual being. This is given the
umbrella term of “sexual confidence”, and the limited
literature that has evaluated this important concept
is outlined below.

While the predisposing and precipitating factors
that have been reviewed are important to assess,
they may not be responsible for the chronic nature
of a sexual problem. It is the maintaining factors
that are responsible for transforming disappointing
or episodic sexual failures into chronic dysfunction.
Examples of maintaining factors include the
following: performance anxiety, loss of sexual
confidence, guilt, inadequate sexual information
or stimulation, psychiatric disorders, relationship
discord, loss of sexual chemistry, fear of intimacy,
impaired self-image or self-esteem, restricted
foreplay, and poor communication. The factors that
maintain sexual dysfunction may not be the ones
that initially predisposed or precipitated the initial
sexual failure. However, by the time individuals
present for treatment, the maintaining factors may be
more disruptive to therapeutic outcome than those
that initially predisposed the person to develop the
sexual dysfunction. A case illustration may illuminate
this point:

Althof [185,186] described one of the goals for
psychotherapy for both men with ED and PE to
be the enhancement of his sexual confidence. He
suggested that although there are now medical
treatments for PE, it is important to address the
psychological factors associated with this condition,
one of which is the level of the man’s diminished
sexual confidence. Perelman [187] also noted the
reduction in sexual confidence that is associated with
PE, and emphasized the importance of addressing
the man’s confidence in his sexual functioning in
therapy.
Men receiving sildenafil or tadalafil for the treatment of
ED reported significantly improved sexual confidence
following treatment [188-191]. Additionally, Phelps,
Jain, and Monga [192] found that a combination

A 34- year-old woman complains of an inability to
become both physically and subjectively aroused
during sexual intercourse with her male partner of
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treatment with sildenafil and a psychoeducational
intervention was more likely than sildenafil alone to
increase the man’s sexual confidence as well as his
satisfaction .

function/dysfunction or successful performance
fails to encompass the broader variables that
constitute patient and partner sexual satisfaction
and dysfunction and disease-specific quality of life
(QoL) [184, 193]. As such, in some newer models
of sexual response [194], psychological and
relational components play a more significant role
than previously was the case. For these reasons
the use of validated tools such as the IIEF and the
FSFI in the measurement of any changes during
sex therapy is likely to have only limited value due
to the narrow focus and specific items measured
by the instruments. An example of incorporation of
a psychological construct of perceived control over
ejaculation has recently been determined as central
to measuring benefit in men treated with a new
compound dapoxetine for rapid ejaculation [195].
A recent systematic review of published self-report
outcome measures of sexual function concluded
that of the 23 self-report measures identified, only
14 could be judged reliable and valid measures, of
which only two met ‘superior’ psychometric standards
[196]. The use of target symptoms identified by the
individual at the onset of sex therapy may likewise
restrict the capacity for the researcher to identify the
change processes which may occur during therapy.

The above findings demonstrate the importance
of considering sexual confidence in the treatment
of both ED and PE among men. It is possible that
medical treatments may increase the level of a
man’s sexual confidence, but it would appear that
psychological interventions may be necessary for
many men to restore their confidence in their sexual
functioning.
No studies were located on the association between
female sexual dysfunction and the levels of sexual
confidence. However, it is highly likely that sexual
dysfunction is strongly associated with a reduction
in a woman’s level of sexual confidence, and so this
dimension of psychological functioning should be
targeted in therapy

III. Other Maintaining Factors
Space precludes a discussion of all the maintaining
factors that may be responsible for turning an acute
problem into a chronic one. Suffice it to say that
maintaining factors include those present conditions
that enhance or impede sexual comfort and intimacy.
In particular, anxiety, depression and confidence,
as well as problems in the relationship, which are
factors that have been discussed elsewhere in the
chapter, are likely to be responsible for maintaining
sexual dysfunction in both men and women.
Maintaining factors include immediate contextual
factors that influence sexual spontaneity, as well as
partner-related factors such as sexual technique and
absence of sexual dysfunction. It is obvious that there
is reciprocity in partner-related sexual activities such
that a problem in one partner may trigger problems
in the partner and vice versa. It is therefore essential
to assess how sexual partners mirror each other in
terms of desire, arousal and satisfaction.

Understanding and measuring changes in the flexibility
of cognitive and behavioral coping processes which
may be facilitated within sex therapy may be more
appropriate outcome measures [197]. Additionally,
QoL variables encompass relational, self efficacy/
confidence, emotional and sexual satisfaction and
pleasure. Thus, outcomes conceived solely in terms
of women’s facility in achieving coital orgasm, men’s
prowess at delaying ejaculation, the buckling force
of an erection, blood flow through the clitoris and
vagina, or the frequency with which partners bring
their bodies together are far too restrictive outcome
criteria. Sexuality outcome studies must assess
the complex interplay between the biological,
emotional, psychological and relational components
of individual’s and couples’ lives [198].
For example, intracavernosal injection of vasoactive
substances is an efficacious treatment in terms of
inducing erection. However, the high-dropout rate,
up to 60%, suggests a lack of treatment satisfaction
[184]. Which clinical endpoint(s) should be used to
assess treatment outcome? Should it be continued
use of the treatment, efficacy in achieving or
maintaining firm erections, sexual or relational
satisfaction or partner sexual or QoL variables?

G. How Successful are we
in Changing Dysfunctional
Sexual Behavior?
I. The Challenge of Outcome
Research in Sex Therapy
Sex therapy outcome studies are notoriously
difficult to design and conduct. The challenge facing
researchers is not only to design studies that meet
the highest level of evidence-based medicine but
to also demonstrate regard for the complexity of
sexual life. A narrow mechanistic focus on genital

Chronic illnesses can disrupt QoL through adverse
effects on sexual function which may long term or
irreversible. As such, pharmacological treatments
may have limited effectiveness for some chronic
illnesses (e.g. diabetes).
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III. Methodological
Problems in Sex Therapy
Outcome Studies

There is also disagreement as to what defines
a good treatment outcome even when functionoriented criteria are employed. For instance, in
treating female anorgasmia, what defines successachieving orgasm once, achieving orgasm from
manual or oral stimulation some specified percentage
of occasions, achieving coital orgasm with or without
clitoral stimulation, etc? And, what constitutes
success in treating erectile dysfunction- the ability
to consummate intercourse (which is a distinctly
heterosexual goal but which ignores a wide segment
of the population, namely gay and auto sexual men)
or the degree of penile rigidity?

Outcome studies in psychotherapy are lacking
[202] and those in sex therapy pose some unique
challenges. Spence [203] criticizes sex therapy
outcome studies because often they: 1) employ small
sample sizes; 2) do not use experimental control
groups (waiting list, no treatment, attention placebo
controls): 3) lack random allocation to conditions; 4)
fail to offer clear cut definitions of diagnostic criteria
to permit replication; 5) generally do not include
assessments of long-term outcome; and 6) do not
adequately describe the therapy method utilized.

The CORE Outcome Measure (CORE-OM) [199] is
a 34-item questionnaire designed to measure a pantheoretical ‘core’ of clients’ global distress, including
subjective well-being, commonly experienced
problems or symptoms, and life/social functioning.
The main purpose of the tool is to offer a global
level of distress which is expressed as the average
mean score of the 34-items that can be compared
with clinical thresholds before and after therapy to
help determine clinical and reliable change. A recent
study concluded that the psychometric properties of
the CORE-OM are reproducible in a psychosexual
population [200].Finally, the emphasis on frequency
counts of various sexual acts or initiations as a
primary outcome measure is also questionable since
it ignores both positive changes in sexual satisfaction
and physical and emotional intimacy.

Heiman and Meston [204] further criticize sex
therapy studies for failing to utilize treatment
manuals, which are considered prerequisites for
designating a treatment as “well-established” using
the American Psychological Association (APA)
standards. This failure to describe a standardized
manualization of interventions remains problematic
because of the difficulty of reproducing interventions
in subsequent investigations [205] and especially in
sub-populations. Additionally, the effectiveness to the
patient of any intervention may depend on the skills
of the clinician delivering the intervention which is
in turn influenced by previous training and on-going
supervision of the individual sex therapist.
Psychometrically sound measurement instruments
has, until recently, been lacking in the majority of
outcome studies, thereby raising questions about
the validity of the reported results. Many studies
employ self-report instruments or patient diaries that
lack validation or clinical judgments made by unblinded clinicians.

II. Why is There a Paucity of
Well-controlled Sex Therapy
Outcome Studies?
Fundamentally, it appears that there are two primary
explanations for the dearth of well-controlled sex
therapy outcome studies. The first is that they
are labor intensive and unfortunately, are not
considered a priority by governmental granting
agencies. Moreover, because there is no incentive
for pharmaceutical companies to fund purely
psychological treatments, this source of funding has
been unavailable. The second reason is that the
incredible success of Masters and Johnson’s [74]
original treatment program made it seem as though
we had found the “holy grail.” Never before or since
has such a large-scale study reported such a highly
successful post-treatment and five year follow-up of
792 men and women been achieved (with an overall
reported failure rate of only 15%!). For several
decades, the field relied primarily on their treatment
approach and few innovations were forthcoming
[201]. Unfortunately, no other clinical study or center
has been able to replicate Masters and Johnson’s
impressive success either short- or long- term.

The few studies that have reported long-term followup suffer from serious problems of sample attrition.
Thus, the generalizations stemming from these
studies may represent a biased subset of the total
population.
Changes to the delivery of care will also influence
the need for both improvement and choice of
outcome measure. For example, studying the use
of bibliotherapy [206, 207, 208] Hunot and Wylie
[208] carefully designed evidence-based self-help
tools [209] and internet delivery of sex therapy [210213]. Finally, the overlap between different sexual
dysfunction diagnoses can make comparisons
across studies and treatment interventions difficult.
In past research, patients were often diagnosed
with one dysfunction based on the belief that sexual
dysfunctions were discrete disturbances in the sexual
response cycle. There is currently recognition of the
fact that there is considerable overlap among sexual
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disorders [153, 214]. There also remains an absence
of clear consensus concerning core definitions [215].
This lack of clarity and overlap between diagnostic
categories must be methodologically or statistically
controlled in order to assess the impact of any
intervention on the disorder under study.

discussions of their private sexual lives203. However,
the use of groups in sex therapy has been limited
because of organizing and scheduling difficulties as
well as finding enough patients with the same disorder
available for treatment at the same time. One recent
Cochrane Database systematic review to evaluate
the effectiveness of psychological interventions for
the treatment of ED found 11 RCT’s and evidence
that group therapy improved ED [221, 222]. Further a
combination of sildenafil and psychotherapy together
showed significant improvement in erectile function
and decreased discontinuation from treatment. Drop
out from therapy and lack of end of treatment therapy
measures, regardless of whichever measure is used
will further distort the reporting of change – beneficial
or otherwise from sex therapy.

Despite all of these shortcomings and difficulties,
there is suggestive data indicating that sex therapy
can be quite helpful in ameliorating male and female
sexual dysfunctions. Further, there is no evidence
against the efficacy of psychotherapy when applied
to appropriate clinical populations [216].

H. Psychological Treatment
of Sexual DysfunctionsGeneral Formulations

More recent approaches to sex therapy have
included cognitive-behavioral interventions focused
on challenging or correcting maladaptive cognitions,
behavioral techniques such as desensitization
and assertiveness exercises, family of origin and
psychodynamic explorations exploring the role of
past developmental experiences on present behavior
and systemic and couples therapy.

Masters and Johnson’s groundbreaking contributions
recounted in Human Sexual Inadequacy [74]
described their innovative format of employing
mixed-sex co-therapy teams working with couples
in a quasi residential setting with daily individual
and conjoint treatment sessions. Basic treatment
elements included an emphasis on sensate focus
exercises and the elimination of performance anxiety.
Masters and Johnson recommended beginning with
non-sexual touching and then, in a desensitization
paradigm, moving on to more genitally focused
caressing. By emphasizing the non-demand nature
of the sensual exchange, Masters and Johnson
sought to eliminate performance pressure.

The following sections will review the outcome of
psychological and sex therapy on female and male
sexual dysfunction.

I. Treatment Outcome for
Female Sexual Dysfunctions

Masters and Johnson’s treatment method was an
expensive, therapist intensive, impractical model to
reproduce. Therefore modifications of their treatment
format were investigated to ascertain if similar
results could be achieved with more conservative,
conventional outpatient treatment models. Clinicians
examined the impact of single therapist versus
co-therapy teams, weekly versus daily treatment
sessions and group formats versus individual/couple
sessions. The results indicated that couples did as
well when seen on a weekly basis and by a single
therapist [217-219]. Two studies examined whether
matching the gender of the therapist with the gender
of the symptom bearer would result in improved
outcome; no differences were found [217, 220].

In this section, treatment outcome will be
described for both the recognized DSM-IV-TR and
recommended new diagnostic categories of female
sexual disorders, namely, hypoactive sexual desire
disorders, female sexual arousal disorder (which
includes genital arousal disorder, subjective arousal
disorder, combined genital-subjective arousal
disorder and persistent genital arousal disorder),
orgasmic disorder and sexual pain disorders. Each
of these dysfunctions can be further categorized into
acquired and lifelong specifying whether they began
after a period of normal function (acquired type) or
have been present throughout the woman’s sexual
life (lifelong). Heiman [223] and Heiman and Meston
[204] have published comprehensive reviews of
much of the evidence-based research looking at
the prevalence, etiological factors and treatment
outcome for the various female dysfunctions. In the
last edition of this volume, Althof, Leiblum, et. al.
[224] provided a more current update and evaluation
of the literature on female sexual dysfunctions.
This section will summarize the treatment outcome
studies for female sexual dysfunction that have been
conducted both in the past and most recently.

Researchers also examined the efficacy of individual
versus group treatment formats. Group formats
were advantageous because they were less costly
in terms of therapist time, provided patients with
the knowledge that they were not alone in their
suffering, offered peer support, and allowed patients
to learn from the experiences of others. Additionally,
competition within the group motivated patients
to change behaviors and desensitized them to
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the desire accompanying it, or the diverse and not
necessarily sexual motives for engaging in it!

I. Sexual Desire Disorders

There is little agreement about what constitutes
normal desire in women of various ages given the
hormonal variations accompanying different life
stages. Consequently, there is little agreement as to
what constitutes a sexual desire disorder as opposed
to normative changes in sexual interest over the
female life-cycle [229]. While situational and acquired
loss of desire is characteristic of many life stages,
e.g., pregnancy and child-rearing, generalized and
chronic lack of desire is more resistant to intervention
and suggests a different etiology.

There is a dearth of efficacy data on the
psychological treatment of sexual desire disorders,
despite the fact that hypoactive sexual desire is
the most common female sexual complaint [225].
There is no shortage of published descriptions of
psychological treatments [155, 226] , most however,
do not meet contemporary standards for evidence
based research. Consequently, most of the studies
reviewed here are of Levels 3, 4 and 5 evidence.
Sexual desire is difficult to define and difficult to
measure. Does one count sexual frequencies of
various sexual behaviors or attempt to assess the
degree of internal motivation to engage in sexual
activity? Do we tally sexual fantasies or frequency
of various sexual behaviors as a proxy measure of
desire or interest? And, perhaps more importantly,
what should be considered indicative of a successful
treatment outcome? Greater frequency of sexual
behavior? More pleasurable activity? Partner or self
satisfaction with the degree, intensity and frequency
of sexual exchange? Less subjective distress
about the level of desire? Changes on a validated
assessment instrument?

Hawton and his colleagues [231] conducted a
prospective, non-controlled study of a community
sample of couples who underwent a modified
Masters and Johnson treatment program. Sexual
desire problems seemed to be alleviated largely or
completely in 56% of the couples following treatment.
However, in follow-up, 1 to 6 years after treatment
termination, 75% of the sample had relapsed. In a
subsequent review of the efficacy of sex therapy
for sexual dysfunctions, Hawton [218] noted the
variable outcome that is often found across studies.
He observed that outcome is worse when the male
partner is the identified HSDD patient and has low
motivation to engage in treatment than when the
female partner is the target of treatment.

Basson [227] and others [228, 229] have argued that
many women never report spontaneous desire yet
can become readily aroused with effective stimulation
or the wish to be intimate with a partner. Basson
believes that lack of responsive desire is more likely
to be a marker of HSDD than spontaneous desire.
She [227] postulated that many women in established
relationships engage in sex from an initial stance of
sexual neutrality and then, with increasing amounts
of arousal, begin to experience desire. Often, desire
is triggered by a variety of internal motivations or
external reinforcements rather than intrinsic physical
tension although for women in new relationships,
desire may be experienced more spontaneously.
It must be acknowledged that the motivations or
incentives to either initiate or respond to a sexual
request or overture are extremely varied. In an
interesting research study conducted by Meston
and Buss [230] with 1,549 undergraduates, the
researchers and their students identified hundreds
of reasons for engaging in sex, but were able to
categorize them into four main factors and 13
subfactors.. The four main factors were Physical,
Goal Attainment, Emotional and Insecurity. The
Physical subfactors encompassed stress reduction,
pleasure, physical desirability and experience
seeking. The Goal Attainment subfactors included
resources, social status, revenge and utilitarian.
Emotional subfactors included love and commitment
and expression. And finally the three Insecurity
subfactors were self-esteem boost, duty/pressure
and mate guarding. Obviously, knowing that a sexual
experience has occurred tells us nothing about either

Hurlbert [232] investigated the viability of orgasm
consistency training for the treatment of female
HSDD. Women were randomly assigned to
group treatment with either standard sex therapy
interventions or the addition of orgasm consistency
training (directed masturbation) in addition to
sensuality exercises, communication training and
education. Post-treatment and follow-up at 3 months
suggested that there was greater improvement
in the orgasm consistency group although both
groups demonstrated greater sexual arousal and
assertiveness as well as greater sexual satisfaction.
The efficacy of cognitive-behavioral therapy for
women with HSDD has been reported in two studies.
McCabe [233] found that of the 43% of women
complaining of HSDD who underwent 10 sessions
of CBT, 54% had the same complaint following
treatment. Treatment in this case consisted of 10
sessions of a cognitive behavioral therapy. The
program included interventions designed to enhance
communication between partners, increase sexual
skills and reduce sexual and performance anxiety.
Overall, improvement was noted for 44% of the
women. The findings are limited, however, in that
many of the women had multiple sexual dysfunctions
and there was no control group.
In a study by Trudel et. al. [234] comparing cognitive
behavioral interventions specifically developed to
address desire disorders with a control condition, 74%
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of the low desire women no longer met diagnostic
criteria for HSDD after 12 weeks of group therapy
and these effects were said to be maintained at a 1year follow-up assessment. . Compared to the control
group, CBT resulted in significant improvement in
quality of sexual and marital life, sexual satisfaction,
perception of sexual arousal, sexual self-esteem and
less depression and anxiety.

biopsychosocial issues that contribute to the
development and maintenance of HSDD. This is
an area that warrants well-controlled research with
different populations of women, both pre- and postmenopausal.

I. Sexual Arousal Disorders
To date, there are only a few published outcome
studies specifically focusing on the psychological
treatment of female arousal disorders. This is partly
attributable to the historical lack of attention paid to
arousal disorders per se as well as to the described
co-morbidity of female sexual disorders. Recently,
there has been considerable interest in female
sexual arousal disorder because of the success of
vasoactive agents in the treatment of male erectile
disorder [244-246] .

The most recent and promising group treatment for
women with sexual desire complaints is employs a
three session mindfulness-based psychoeducational
intervention [235, 236]. “Mindfulness” is described
as “relaxed wakefulness” or “non-judgmental,
present-moment awareness” and is derived from
Buddhist meditation [237] . In a small study of
26 women with complaints of either desire or
arousal problems, Brotto, Basson and Luria [235]
reported significant improvement in sexual desire
on the Female Sexual Function Index (FSFI) and
a reduction in sexual distress with just three 90
minute psychoeducational sessions spaced two
weeks apart. The psychoeducational intervention
consisted of a variety of cognitive-behavioral
exercises targeted to sexual arousal and desire
complaints (e.g., body image distortion, maladaptive
beliefs about sexuality, relationship distress, etc.)
but most importantly, mindfulness exercises along
with homework assignments involving reading,
self-observation, behavioral exercises and couple
communication. The most positive changes were
noted in the 8 women with a prior history of sexual
abuse. These authors suggest that mindfulness
techniques might be especially helpful in altering the
activity of the middle prefrontal cortex which consists
of brain areas which are activated when a reflective
state is achieved and prior expectations, automatic
thoughts and emotional reactions are reduced.

Although not officially adopted at this time, a recent
consensus conference composed of experts in
women’s’ sexuality proposed a new nomenclature
for diagnosing women’s sexual disorders generally,
and arousal disorders in particular. Four sub-types
of arousal disorders in women were identified:
genital sexual arousal disorder, subjective sexual
arousal disorder and combined genital and
subjective arousal disorder. Additionally, a disorder
involving excessive and persistent genital arousal
was identified, persistent genital arousal disorder
(PGAD), which is characterized by insistent
feelings of genital vasocongestion and throbbing
in the absence of conscious desire, genital arousal
unrelieved with orgasm, genital arousal unrelated
to sexual desire, genital arousal which is intrusive
or unwanted, and genital arousal which is at least
moderately distressing [247-249]. To date, most
of the treatment of PGAD has consisted of single
case reports involving either discontinuation of
medications that appeared to be associated with
the onset of symptoms, mindfulness and distraction
based interventions, pelvic floor therapy, or surgery
for anomalous blood flow conditions [250, 251].

At this time, most of the large-scale funded research
seeking to enhance female sexual desire have
focused on pharmacological interventions, eg.,
buproprion or flibanserin [238, 239] or hormonal
treatments such as androgen supplementation
delivered via gels, creams, patches, pills or injections
[240-242]. Recently there have been randomized,
double-blind, placebo-controlled studies investigating
the long-term treatment of a testosterone patch
on women’s sexual desire and arousal. Several
of these studies have found small changes in the
number of satisfying sexual events, improved sexual
satisfaction, and diminished distress with androgen
treatment [240, 243]. A review of this research is
beyond the focus of this chapter and may be found
later in this volume. Unfortunately, there are no
studies comparing hormonal supplementation with
other pharmaceutical compounds, sex therapy or
couples’ therapy and none looking at the impact
of combined treatment. Combination therapy with
both medical and psychological interventions has
the potential to address the multiply-determined

While most of the treatment studies involving
complaints about sexual arousal have focused on
the use of hormonal supplementation, e.g. estrogen
or androgen replacement for deficient lubrication
or sensation, there are a few recent studies
exploring the use of psychological treatments for
increasing subjective sexual arousal. For example,
the psychoeducational group treatment model
used to treat women with sexual desire complaints
(described above) was also found to be effective
for the treatment of arousal difficulties in women
with gynecological cancer [236, 252]. In this small
group intervention, three sessions focusing on
cognitive and behavioral therapy with education
and mindfulness training was employed. Women
completed questionnaires and had a physiological
measurement of genital arousal both at the start
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and end of the therapy. The investigators reported
a positive effect on sexual desire, arousal, orgasm,
satisfaction, sexual distress, depression and overall
well-being and a trend towards significantly improved
physiological arousal.

less intense and more difficult to achieve [275]. Most
treatment programs for acquired female orgasm
problems include a combination of sex education,
sexual skills training, couple’s therapy, masturbation
and non-demand touching exercises, as well as
interventions to address body image concerns and
negative sexual attitudes [198, 204].

III. Orgasmic Disorders

Treatment for coital anorgasmia typically involves
directive cognitive-behavioral interventions and
sensate focus exercises with both the woman alone
and with her partner. For example, Heiman and
LoPiccolo [218] reported on outcome with 16 couples
where the presenting complaint was lack of orgasm
during intercourse. Outcome included significant
improvement in various ratings of sexual and marital
satisfaction but a non-significant increase from 12%
to 30% in orgasmic ability with manual stimulation
and a modest increase from 12-30% in orgasm
during intercourse.

According to the DSM-IV, female orgasmic disorder
is defined as the “…delay in, or absence of, orgasm
following a normal excitement phase….” although
what constitutes a normal excitement phase is
uncertain [253]. Summarizing several studies,
Haavio-Mannila and Kontula [254] reported that
women experience orgasm only 40 – 80% of the
time, regardless of the method of stimulation. The
absence of orgasms during intercourse does not
constitute a genuine sexual dysfunction [255, 256].
The overlap between desire, arousal, and orgasm
difficulties in women further complicate differential
diagnoses.

The Coital Alignment Technique (CAT) [276-278]
was developed specifically to treat female orgasmic
disorder. This technique involves a sexual position
in which the man lies across the woman, without
support of his elbows, and then shifts forward
(relative to the standard missionary position) such
that the base of his penis makes direct contact with
the woman’s clitoris. The “CAT” sexual position
makes vaginal penetration with constant clitoral
stimulation possible. The penile-clitoral connection
is maintained by the pressure and counter pressure
simultaneously exerted by both partners. One
potential pitfall in the use of CAT is that this rather
goal oriented treatment may increase performance
pressure and anxiety in the woman.

No single factor has been shown to be strongly
related to orgasmic response and dysfunction
in women [257]. In general, women with orgasm
difficulties tend to experience more sex guilt [258,
259], tend to be less sexually assertive [260, 261],
and endorse more negative attitudes towards sexual
activity and masturbation [143, 145]. Women with
orgasmic difficulties have been found to be less
aware of physiological signs of arousal and orgasm
[255, 262]. Heiman and Grafton-Becker [257] noted
that anorgasmic women often fear loss of control
during orgasm.
As with other sexual dysfunctions, female orgasmic
disorder can be divided into lifelong and acquired
subtypes. Different treatment approaches have
been shown to be effective for the two subtypes.
Directed masturbation training is most efficacious
for lifelong and generalized orgasmic problems
[204]. This treatment involves self-stimulation in
which the woman becomes more aware of the type
of stimulation needed to increase her arousal and
pleasure and subsequently generalizing this to
partner sexual situations. Heiman and Meston [204]
noted that across all studies involving nearly 600
women seen for between 6-14 treatment sessions,
directed masturbation alone was superior to
systematic desensitization and directed masturbation
with sensate focus was more effective than sensate
focus alone [263-273]. Women with acquired and
situational female orgasmic disorder tend to be more
distressed about and less satisfied with their overall
relationship [178,267, 274]. In addition to many of
the factors mentioned above, acquired orgasmic
dysfunction may be the result of medication side
effects, especially antidepressants and/ or hormonal
changes, typically associated with post-menopausal
reductions in estrogen. Menopausal women
frequently report that orgasms are less frequent,

Many investigations highlighted the importance of
couples’ treatment along with sex therapy for the
resolution of these problems. Women with acquired
and situational female orgasmic disorder tend to be
more distressed about and less satisfied with their
overall relationship [178, 274, 279]. Consequently,
treatment often includes some combination of
education, sexual skill training, couples’ therapy, nondemand touching exercises as well as interventions
to address body image concerns and negative
sexual attitudes.
In the McCabe [233] study cited above, of the 36
women (67% of the initial sample of 54 women)
presenting with anorgasmia who completed treatment,
successful outcome was achieved with 89%. Heiman
[223] notes that “treatments for primary anorgasmia
appear to fulfill the criteria of “well-established”
whereas situational anorgasmia studies fall into the
“probably efficacious” group.
It should be noted that the relative failure of reported
treatments of coital anorgasmia may be due to
misdiagnosis. A major difficulty with past definitions
of orgasmic disorder was that women who were

150

comitte 3.indd 150

8/25/2010 12:54:26 PM

diagnosed with female orgasmic disorder may well
have been more accurately diagnosed with a sexual
arousal disorder, that is, a lack of sufficient physical
or subjective arousal which obviously impeded
orgasmic attainment. In fact, the more accurate
diagnosis for many of the women in earlier research
would be female sexual arousal disorder rather than
orgasmic dysfunction [280].

pelvic massage therapist, and a psychotherapist.
Treatment focuses on learning techniques for
reducing or coping with the pain as well as dealing
with catastrophic thoughts, anticipation of pain and
avoidance of all sexual exchange. Biofeedback,
vaginal and/or pelvic massage, tricyclic antidepressants, Xylocaine before intercourse, sensuality
exercises, avoidance of perfumed or irritating
products, a low oxalate diet and relaxation techniques
have all been tried, with varying degrees of success.
Education about vulvodynia in general, and vulvar
vestibulitis in particular, has been found helpful as
well as cognitive restructuring and sex therapy with
both partners

IV. Sexual Pain Disorders:
Dyspareunia and Vaginismus
The sexual pain disorders tend to be quite prevalent,
although they often go unreported since some
women tolerate uncomfortable sexual exchange for
months or even years without seeking assistance.
Coital pain has been estimated to affect about 15%
of American women according to the recent largescale survey of sexual health [151].

The most well controlled study of women with vulvar
vestibulitis was reported by Bergeron et. al. [284],
who compared biofeedback, cognitive-behavioral
therapy and vestibulectomy in a randomized series
of 78 patients. While all three groups reported
improvement in symptomatology post-treatment
and at 6 month follow-up, vestibulectomy resulted
in approximately twice the pain reduction as
compared with the other two treatments. The authors
concluded that vestibulectomy was superior to the
two psychological interventions, although it did not
significantly change the frequency of intercourse or
other psychosocial variables. In a 2.5 year follow-up
study of these women [285], 51 of the 78 women from
the original study were reassessed. The investigators
completed a gynecological exam, a structured
interview and validated pain and sexual functioning
measures. There were less pain complaints at the
2.5 year follow-up than at the 6 month follow-up and
there were no differences on the sexual measures at
6 months or at 2.5 years follow-up. Of significance,
higher pre-treatment pain intensity was associated
with poorer treatment outcome at the 2.5 year followup for all interventions- vestibulectomy, biofeedback,
and cognitive-behavioral therapy.

The definition of dyspareunia recommended by
the consensus conference on women’s sexual
disorders (2001) is “persistent or recurrent pain
with attempted or complete vaginal entry and/or
penile vaginal intercourse”. Although included as
a sexual dysfunction in the DSM-IV, Binik and his
collaborators have long argued that dyspareunia
should be classified as a pain disorder rather than
a sexual dysfunction since pain is the most salient
aspect of the syndrome [281].
Etiologically, a host of psychological factors have
been associated with the complaint of dyspareunia
but it is difficult to determine which is the cause
and which is the effect of living with a chronic
pain disorder [282]. Among the psychological
concomitants that have been researched are:
childhood sexual trauma, phobias, hostility, and in
particular, reports of anxiety and depression. Even
depression scores are associated with greater
pain complaints. Relationship discord is frequently
reported. There are also a large number of organic
conditions that can either cause or maintain sexual
pain: physical factors such as infection, hymenal
scarring, STD’s, pelvic inflammatory disease and
most especially, neural and pelvic floor contraction
are often instrumental in the genesis of the problem.
Pelvic floor massage with an experienced massage
therapist in addition to cognitive education, relaxation
training, self-insertion exercises and sensuality
training are included in treatment programs. The
repeated experience of pain with sexual intercourse
typically leads to increased genital muscle tension
which further exacerbates existing pain by adding
muscle pain to the original pain interfering with
penetration and reducing genital blood flow[283].
Catastrophizing thoughts and hypervigilance as well
as performance anxiety only make matters worse.

Vaginismus has been diagnosed as persistent
or recurrent difficulties to allow vaginal entry of
the penis, a finger, and/or any object, despite the
woman’s expressed wish to do so. There is variable
(phobic) avoidance and anticipation/fear of pain
[280] associated with this disorder. It is usually
treated through a combination of relaxation exercises
and in vivo graduated self-insertion of dilators of
increasing size [286]. Typically, education about the
female anatomy as well as Kegel and puboccygeal
exercises are part of treatment along with more
psychodynamic exploration of the genesis and
meaning to the woman of vaginal penetration. While
Masters and Johnson [41] reported a 100% success
rate in their treatment of 29 women, more recent
investigators have noted somewhat less positive
outcome, although most studies concur in finding
behavioral desensitization ultimately successful with
motivated women [287].

Treatment of dyspareunia ideally requires a
multidisciplinary approach involving a physician, a
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Table 6: Psychotherapy outcome studies for the treatment of female orgasmic dysfunction

Author & Year

N

Treatment Method

Cooper, 1970263

50

In vivo desensitization, sex therapy,
psychotherapy. No control group

DeAmicus, 1985273

22

Heiman, 1983218

Kilman, 1986274

Kuriansky, 1982270

Meston, 2007378

Sensate
focus,
directed
masturbation, sensual awareness,
communication
training,
modification of sexual behaviors.
No control group
41
Cognitive behavioral therapy,
communication training, directed
masturbation, sensate focus,
systems conceptualization. Waitlist control group
55
Group couples communication
skills & sex education vs. group
couples sexual skills. These two
groups compared to a control
group
19
Systematic
desensitization,
directed
masturbation
&
assertiveness training for the
treatment condition. No control
group
1549 Evaluated the extent to which 237
reasons for having sex were rated
by 1549 undergraduate students
as having led them to have sexual
intercourse

Hawton, 1986231

14

Treatment program was a modified
Masters and Johnson therapy
program. No control group

Hurlbert, 1993164

39

Group
intervention
including
orgasm training was compared
to group intervention alone for
women with HSD

McCabe, 2001233

200

Evaluated the effectiveness of
individual CBT for the treatment of
sexual dysfunction: 95 males, 105
females. No control group

Trudel, 2001234

74

74 couples where one partner
experienced HSD were randomly
assigned to a 12-week CBT
program (n = 38) or a wait list
control group (n = 36)

Evidence
Grade
The results indicated a 50%
4
improvement in sexual functioning
post-therapy
There was a 64% - 76% improvement
2
in sexual functioning at post-treatment,
and this was maintained at follow-up
Results

There was a 15% to 40% improvement
in sexual functioning at 3 months
follow-up

2

The results demonstrated 25%
improvement in sexual functioning for
both treatment groups at post-test.
These results were maintained at 6
months follow-up
The
results
demonstrated
an
improvement of 95% in levels of
sexual dysfunction a post-therapy,
and 84% at two year follow-up

2

The main reasons for having sex
were physical pleasure, to obtain
resources, for lover, to boost selfesteem, a sense of duty and to guard
one’s partner. Men were more likely to
endorse physical reasons and women
were more likely to endorse romantic
reasons
Sexual desire programs were resolved
in 56% of the couples. However, 1-6
years follow-up, 75% of the sample
had remitted
Both groups of women made
improvements in 2 of the 4 sexual
behavior measures. The women who
received orgasm training showed
greater sensual arousal and sexual
assertiveness at post-treatment and
follow-up
After
therapy,
respondents
experienced lower levels of sexual
dysfunction, more positive attitudes
to sex, and fewer aspects of their
relationship affected by their sexual
dysfunction
The treatment group evidenced lower
levels of HSD, as well as improved
cognitive, behavioral, and marital
functioning. These results were
largely maintained at 3 months and
12 months follow-up

3

4

3

2

3

2
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Table 6: Psychotherapy outcome studies for the treatment of female orgasmic dysfunction (Continued)
Author & Year

N

Treatment Method

Brotto, 2008252

26

A mindfulness based, 3 session
group treatment for women with
sexual desire or arousal disorders.
No control group

Brotto, 2008379

22

Segraves, 2001238

51

A three session CBT combined
with psychoeducation program
was used to target female sexual
arousal disorder among women
who had been treated for cervical
cancer. No control group
51 women with HSD were treated
with placebo (4 weeks) followed
by bupropion sustained release
(SR) (8 weeks)

Barbach, 1974266

83

Deeks, 2001275

304

Bergeron, 2008380

78

Ter Keule , 2007288

117

Sarwer,1997289

730

Smith, 2008381

25

Leiblum, 1977269

16

LoPiccolo, 1972264

8

McGovern,
1975267

12

Evidence
Grade
The group treatment improved levels
3
of sexual desire and sexual distress,
as well as subjective sexual arousal
(not objective arousal). Women with a
history of sexual abuse made the best
improvements
Treatment resulted in improvements
3
in sexual desire, arousal, orgasm,
satisfaction,
sexual
distress,
depression and overall well-being
Results

29% of women responded to treatment
with bupropion SR, with increases in
sexual arousal and improved sexual
desire. There was no response to
placebo
Group treatment for 83 preorgasmic 91.6% experienced orgasm using
women
using
masturbation masturbation at post-treatment
training. No control group
Sexual function was assessed Age was a better predictor of sexual
in 120 premenopausal, 76 satisfaction than menopausal status;
perimenopausal
and
108 sexual dysfunction was better
postmenopausal women
predicted by menopausal status than
age
Women with dyspareunia due to All groups showed improvement in
vulvar vestibulitis were allocated pain, psychological adjustment and
to one of three treatment sexual function; the vestibulectomy
groups: group CBT, surface group showed greatest improvement
electromyographic biofeedback or
vestibulectomy
Participants
with
lifelong Treatment led to an increase in
vaginismus were allocated to intercourse frequency, a decrease
either 3 months CBT treatment (n in fear of intercourse, and an
= 81) or a control group (n = 36)
improvement
in
non-intercourse
penetration behavior
Behavioral sex therapy for 365 Success rate was 65%, with few dropmarried couples with a range of outs. Amount of sensate focus in last
sexual dysfunctions. No control week of therapy was the strongest
group
predictor of success
Evaluated the effectiveness of The women demonstrated significant
a group CBT and bibliotherapy improvements in their FSFI scores at
program for women with sexual post-therapy, as well as improvements
dysfunction. No control group
in most FSFI domain scores
Group
directed
masturbation The results demonstrated an 80%
therapy program. No control improvement in sexual functioning
group
during masturbation
Directed masturbation treatment The findings demonstrated a 100%
program. No control group
improvement in functioning during
masturbation and a 75% improvement
during coitus
Treatment program that focused The findings demonstrated a 100%
on sexual and communication improvement in sexual functioning for
skills, anxiety reduction, and all women with primary inorgasmia,
directed masturbation. No control but not for those with secondary
group
anorgasmia

2

3

3

2

2

3

3

3

3

3
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Table 6: Psychotherapy outcome studies for the treatment of female orgasmic dysfunction (Continued)

Author & Year

N

Treatment Method

McMullen, 1979272

60

Directed
masturbation
and
bibliotherapy compared to directed
masturbation and videotape

Masters,197074

342

Obler, 1973265

37

Sensate focus, couples therapy,
systematic desensitization, sex
education and communication
training
Systematic desensitization with
videotape vs. psychoanalytic
treatment with videotape vs wait
list control group

Schneidman,
1976268

20

Masters and Johnson treatment
approach. No control group

A recent study reported considerable efficacy with
the use of cognitive-behavioral therapy on women
with life-long vaginismus [288]. In this Dutch study,
women with primary vaginismus were allocated
at random to a 3 month CBT (N=81) or a waiting
list control condition (N=36). The primary outcome
measure was full vaginal penetration by the partner. A
reduction in scores on a fear of coitus and non-coital
penetrative behavior instrument were also assessed.
Treatment resulted in an increase in intercourse, a
decrease in fear of coitus and an enhancement of
successful non-coital penetration behavior compared
to the no treatment condition. No particular treatment
predictors were identified but the authors concluded
that behavioral techniques such as gradual
exposure, aimed at decreasing avoidance behavior
and penetration fear, were effective interventions
in resolving lifelong vaginismus. Chapter 25 in this
volume provides a comprehensive overview of the
etiology and treatment of sexual pain disorders.

Evidence
Grade
There was a 66% improvement in
2
the sexual functioning of the group
that received bibliotherapy with
masturbation compared to 50%
improvement for masturbation and
the videotape. Results were better
for functioning during masturbation
compared to coitus
There was no control group for this
3
study, but the success rate ranged
from 77% - 83%. The follow-up
success rate after 5 years was 82%
The following improvements were
2
made for each of the treatment
groups at post-therapy: systematic
desensitization: 85%, psychoanalytic
treatment: 23%, and wait list control
group: 23%
Sexual dysfunction was reduced by
2
55% during masturbation, but only
5% with coitus at post-therapy. The
results for masturbation improved to
70% at 6 months follow-up
Results

an outpatient sexual therapy clinic with a variety of
sexual dysfunctions. Interventions included sexual
education, communication skill training and bodytouching exercises over a period of seven weeks.
Treatment outcome was evaluated by the clinician as
being either successful or unsuccessful- successful if
the primary sexual complaint had abated by the end
of treatment with no new problems developing and
the couple had engaged in intercourse once in the
last 3 weeks of therapy. Given the loose definition
of success and the methodological shortcomings
in both problem definition and outcome, it is still
encouraging to find that the authors reported overall
success for 65% of the couples with few dropouts.
Moreover, outcome did not vary significantly as a
function of diagnosis, gender or even history of sexual
abuse. Surprisingly, the best predictor of successful
outcome was the amount of sensate focus exercises
completed in the last week of treatment rather than
the nature of the dysfunction or the prior history of
sexual abuse.

V. Psychological Treatment
with Mixed Female Sexual
Dysfunctions

A more recent study investigated the impact of a
psychoeducational group on women with varying
sexual concerns [290]. In this study, 25 women
between the ages of 25-70 completed a demographic
and baseline FSFI questionnaire indicative of sexual
dysfunction. Significant improvement was found in
one or more FSFI domains and in the total FSFI
score at the conclusion of the group intervention.

In what was described as a “field trial” of the
effectiveness of behavioral treatment for sexual
dysfunctions, Sarwer and Durlak [289] reported the
outcome with 365 married couples presenting to
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VI. Factors Associated
with Positive Outcome
of Sex Therapy

motivated to be sexual, the insufficient sexological
knowledge of health-care providers, and the lack
of tools to comprehensively assess male HSDD,
comprise causative factors of this misconception,
which may partly explain the high proportion of
failures of treatments for symptomatic ED.

Based on clinical observation and experience as
well as some empirical research , Hawton [219] and
others [152] have identified a variety of factors that
appear to be related to more positive outcome with
psychological treatment interventions: the motivation
for success of both partners, relationship satisfaction
and compliance with homework assignments.
Conversely, four variables have been identified with
treatment dropout: 1) lower socio-economic status,
2) the male partner’s lower or lack of motivation for
treatment, 3) a conflicted partner relationship and 4)
poor progress by the third treatment session.

It is likely that the etiology of HSDD is multifactorial.
Hormonal, medication side effects, mood and
interpersonal issues may all play a role in the
development and maintenance of this problem.
For the therapeutic management of HSDD, either
pharmacological or psychological treatments have
been tested, but factorial designs to investigate the
differential contributions and interactions of both
approaches have not been reported [291] Moreover,
there is a paucity of evidence-based interventions
for psychogenic hypoactive sexual desire disorder in
either sex [292].

Overall,
psychological
interventions
utilizing
sensate focus exercises, directed masturbation
and cognitive-behavioral interventions have been
highly successful in treating primary orgasmic
dysfunction and somewhat less effective in treating
coital anorgasmia, Treatment outcome with desire
and arousal disorders and sexual pain complaints is
more variable since these problems tend to co-occur
and a variety of contextual factors can interfere with
outcome. However, several recent studies utilizing
a small psychoeducational group treatment format
consisting of mindfulness and cognitive behavoiral
interventions have been promising for women with
sexual desire and arousal disorders. Treating the
contextual and relationship issues that inevitably
accompany these problems is crucial, however, for
long-term improvement.

II. PSYCHOTHERAPY oF
ERECTILE DYSFUNCTION
The prevalence of ED ranges between 10% [293] and
52% [294] and has a significant impact on the man,
couple and relationship. Different age distributions
and concomitant medical conditions, as well as
methodological differences, may explain much
of the variance in reported prevalence rates. The
biopsychosocial model is helpful in understanding the
etiology of ED which can be due to multiple organic
causes such as illness, medication and surgery (e.g.
diabetes, hypertensive medication, and post-radical
prostatectomy) in combination with psychological and
relational issues (performance anxiety, depression,
and relationship concerns). Etiological factors may
change with time, disease processes can improve or
worsen, damaged nerves may heal, medications can
be started or discontinued and psychological and
interpersonal issues can wax and wane leading to
different etiological configurations of ED over time.

J. PSYCHOLOGICAL TREATMENT
OF MALE SEXUAL DYSFUNCTION
This section will review the existing psychological
research on male sexual dysfunction. While the
majority of current research tends to focus on
pharmacological interventions, this is no way
obviates the critical importance of psychological
and interpersonal interventions. In fact, the future
will hopefully focus on combined and/or integrated
treatments. These ideas will be discussed in the
following sections.

Psycho-sexological literature has made an important
contribution in ED description, etiology and diagnosis,
but it lacks large, randomized and controlled studies
demonstrating the efficacy of the psychotherapeutic
treatment (see Table 7) [295, 296]. As noted by The
National Institutes of Health Consensus Conference
on ED [297], “outcome data of psychological and
behavioural therapy have not been quantified, and
the evaluation of success of these treatments is
poorly documented”.

I. SEXUAL DESIRE DISORDER
There are no reports solely on the psychological
treatment of men presenting with HSDD [291]. Some
men with HSDD are included in studies of men and
women presenting with mixed sexual dysfunctions
but the small numbers of these men does not lend
itself to a careful outcome analysis. In medical
practice, HSDD is often misinterpreted as ED, and
treated as such. The lack of public education on
sexual health issues, the myth that men are always

Psychological treatment of ED consists of a
variety of interventions including: psychodynamic
interpretations regarding transference or anxiety,
systematic desensitization, sensate focus, couples
therapy, behavioral assignments, sex education,
communication and sexual skills training, and
masturbation exercises. However, it is not clear which
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Table 7. Psychotherapy outcomes studies for the treatment of erectile dysfunction
Author

Evidence
Level

N

Methodology

Results

DeAmicis, 1985273

38

Men with ED reported significant
improvement in their ability
to maintain erections during
intercourse but not to achieve
erections prior to intercourse (
66% success rate post treatment;
52% 3 years follow-up)

2

Hawton, 1986231

140

Positive long-term outcome for
ED.

2

Hawton, 1995219

0

19

Kilman, 1987178

16

Less is known about the effects
of treatment of individuals
without partners, bibliotherapy
and combining sex therapy with
marital therapy and with physical
methods of treatment.
The outcome of daily v weekly
treatment was generally not
different, with only some
indication of better results for
erectile failure when treated in
the weekly mode. (65 – 70%
success rate post-treatment; the
same % after 3 months followup)
All three treatment groups
obtained substantial gains so
that between-format differences
were not statistically significant.
Subject variables which predicted
success/experience ratio gains
included age of the male partner,
perceived level of relationship
adjustment, and the male
partner’s
success/experience
ratio prior to treatment. (81%
success rate post-treatment, the
same % after 6 months followup)

2

Heiman, 1983218

38 couples who had been treated
with cognitive/behavioural therapy,
sensate focus, sexual skills training,
sensual
awareness
training
for sexual dysfunction, 3 years
previously was determined by a
self-report assessment battery. No
control group
Prospective study of the long-term
outcome of 140 couples who had
entered sex therapy (Masters and
Johnson co-therapy model). No
control group
A review of the literature concerning
the application and outcome of sex
therapy (Masters and Johnson
co-therapy model) and other
treatments for sexual dysfunction
(Sex education & psychotherapy)
15-session
weekly
treatment
was compared with a 15-session
daily
treatment.
(Cognitive
Behavioural Therapy, sensate
focus, communications training
, systems conceptualization) No
control group

Men with secondary ED and their
partners were included in three
treatment groups (Communication
Technique
Training,
Sexual
Technique Training, Combination
Treatment). All couples participated
in their respective formats in twiceweekly sessions for a total of 20
hours.

3

3
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Table 7. Psychotherapy outcomes studies for the treatment of erectile dysfunction (Continued).

Author

Evidence
Level

N

Methodology

Results

Levine, 1978295

16

By the end of treatment 6 men of
the 16 were consistently potent
and 4 were potent at least half
of the time. Of the 11 men who
had improved, 10 demonstrated
considerable
instability
in
erectile functioning over 1-year
follow-up (38% success rate
post-treatment, 6% over 1 year
follow-up)

3

Masters, 197074

245

16 couples, the men had
chronic secondary psychological
impotence. They were evaluated,
treated (Sensate focus and conjoint
psychotherapy), and followed up by
the same sex therapist. Pre- and
post-therapy Sexual Interaction
inventories were administered
as measures of therapeutic
effectiveness.
No control group
Quasi-residential, daily combination
of individual & conjoint treatment,
sensate focus, sexual skills and
communication training

No results available

2

Obler, 1973265

27

Systematic desensitization and
assertiveness training compared
to psychoanalytic oriented group
treatment

3

Takefman, 1984296

16

Wylie, 1997303

23

Sixteen couples were randomly
assigned to one of two treatment
conditions.
The
first
group
treated with sensate focus &
communication training. Couples
in the second group were assigned
only the communication training .
Treatment outcome was studied
in 37 couples who entered
modified modern sex therapy
and behavioural system couples
therapy for male erectile disorder.
No control group

The results indicated that the
desensitization technique was
significantly more successful in
eliminating sexual dysfunction
and reducing associated sexual
and social anxiety than the
comparative group
Both treatment groups reported
significant
improvement
in
several measures of erectile
functioning, general sexual
functioning,
and
marital
adjustment.
Significant improvements in
target symptoms, questionnaire
scores, including the GRISS, and
frequency of attempts at sexual
activity were recorded. (87%
success rate post-treatment, the
same % after 6 months follow-

2

Althof, 2004299

0

The authors outline the goals
of psychotherapy for ED and
discuss the factors that make
psychotherapy effective.

up)
Successful sexuality outcomes
require attending to the complex
interplay
among
biologic,
psychologic
and
relational
components of individual’s and
couple lives.

3

4
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of these interventions in combination or alone has the
greatest efficacy. Clinical experience highlights that
these interventions help the patient and/or couple to
improve their relationship and sexual life. Men with
acquired ED demonstrated more gains than men
with life-long ED [186].

system couple therapy, 87% of men demonstrated
improvement in their sexual symptom within six
sessions of treatment. Moreover, the improvements
were found in men’s sexual confidence and frequency
of sexual activity and pleasure derived from sexual
activity. The gains were sustained at the six-month
follow-up. Wylie [304] has also provided a nonsystematic review considering different published
studies regarding various types of sex therapies.
These data can be characterized as uncontrolled,
unblinded trials. The conclusions from this review
are consistent with the findings outlined above

Hedon [298] offers three recommendations
regarding anxiety and the treatment of ED: 1) to fully
explain ED to patients to reduce worry related to
lack of knowledge; 2) to reassure the patients that
their problems are not unique and that they can be
overcome; and 3) to propose positive action to assist
the patient and his partner in resolving the ED.

There are few controlled reports on individual
therapy for single men, except for that of Reynolds
[305] who highlighted the difficulties of treating men
without partners. All studies with long-term follow-up
have found a tendency for men to relapse. Hawton
[231] noted that recurrence of or continuing difficulty
with the presenting sexual problem was commonly
reported by 75% of couples; this caused little to
no concern for 34%. Patients indicated that they
discussed the difficulty with the partner, practiced
the techniques learned during therapy, accepted that
difficulties were likely to recur, and read books about
sexuality.

The paper by Althof and Wieder [299] describes
the four goals of psychotherapy for ED: 1) seeking
to reduce or eliminate performance anxiety; 2)
understanding the context in which men/couples
make love; 3) implementing psycho-education and
modification of sexual scripts; and 4) to identify and
reduce the resistances to premature discontinuation
of pharmacotherapy.
Sex therapists play an important role in assessing and
treating the emotional, cognitive and interpersonal
components that are associated with erection difficulties,
whether these be causes of the condition, consequences
of the condition, or both [300]. In a recent study [301]
alexithymia levels were found to be correlated with
the severity of erectile dysfunction, as measured by
the International Index of Erectile Function (IIEF).
These data confirm the importance of the emotive
dimension in human sexuality, in particular of the
individual capacity to feel and communicate emotions.
The limited imaginative activity of alexithymic subjects
can also be reflected in a lack of sexual fantasies,
considered central to human sexuality.

Melnick et al [221] conducted a meta-analysis of the
effectiveness of psychological interventions for ED
compared to oral drugs, intracavernosal injections
and vacuum pumps. Only 11 randomized or quasirandomized trials involving treatment of 398 men
could be found in the literature. These 11 trials
employed multiple psychological techniques. The
authors concluded that group therapy significantly
improved erectile function and demonstrated greater
efficacy than men in a control group. Men randomized
to receive psychotherapy plus sildenafil showed
significant improvement of ED and were less likely
than those receiving only sildenafil to discontinue
treatment. No differences were found between
psychological intervention and men receiving either
injection or vacuum pump therapy.

Masters and Johnson [74] reported initial failure
rates of 41% and 26% for lifelong (primary) and
acquired (secondary) ED, respectively. Their two to
five year follow-up of this cohort indicated sustained
gains. In a review of studies of the treatment for ED,
Mohr and Beutler [302] wrote that the component
parts of these treatments typically included
behavioral, cognitive, systemic and interpersonal
communication interventions. Averaging across
studies, it appears that approximately two-thirds of
the men suffering from erectile failure will be satisfied
with their improvement at follow-up ranging from
months to six years. These studies utilized either a
couples or a group format. The duration of couple’s
therapy ranged from 4 to 20 weekly meetings. Group
therapies met weekly for 10 to 20 sessions. All forms
of intervention except biofeedback, pelvic muscle
floor exercises and hypnosis were equally effective
in producing sustained change.

More recent research has shown that ED has a
significant negative impact on both the man and his
partner. Loss of penile rigidity can have a profoundly
adverse effect on a men’s psychological well-being
and may be associated with behavioural changes
such as the avoidance of intimacy that can impair
their general relationship [306]. Couples who have
been sexually abstinent for several years often
adapt to life without sex. The Index of Sexual Life
(ISL) developed by Chevret et al. [52] indicated that
the partners of men with ED reported a significantly
decreased sexual drive and sexual satisfaction,
compared with partners of men without ED. Fisher
et al. [54] in the Female Experience of Men’s
Attitudes to Life Events and Sexuality (FEMALES)
study reported a decline in sexual desire, arousal,

Wylie [303] reported on a prospective study of 23
couples where the man presented with ED. Utilizing
a combination of modified sex therapy and behavioral
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orgasm frequency and satisfaction among female
partners of men with ED, compared with their
sexual functioning before their partner developed
ED. Studies have shown that the participation of
the partner supports the adherence to therapy, and
her involvement facilitates successful long term ED
therapy. These studies suggest that women should
be included in ED treatment if possible [307, 308].
Moreover, the presence of the couple ensures not
only the restoration of erectile function but improves
the sexual quality of life of both partners [308].

Althof
[314]
has
reviewed
the
different
psychotherapies for PE, from the pioneering “stopstart” techniques of Semans [315] to the “squeeze
technique” of Masters and Johnson. After such
initial approaches, successive sex therapies have
focused mainly on subjective aspects of the life of
both the patient and his partner, as well as on their
relationship.
Present day psychotherapy for rapid ejaculation is an
integration of psychodynamic, systems, behavioural,
and cognitive approaches within a short-term
psychotherapy model. The guiding principles of
treatment are to learn to control ejaculation while
understanding the meaning of the symptom and the
context in which it occurs [316, 317].

1. Relapse Prevention
The concept of relapse prevention has generally
not been incorporated into sex therapy. In the past,
the patient and therapist reached a mutual decision
about when to terminate, worked toward that goal
and ended treatment on a set date. Patients could,
of course, re-contact their therapist for additional
treatment if problems returned.

Thus, besides teaching self-control techniques to
delay ejaculation, modern psycho-sexual therapies
try to achieve the following aims: 1) to help the
patient recover his self-confidence and confidence
in his sexual performance; 2) to reduce performance
anxiety; 3) to increase communication between the
partners; and 4) to resolve interpersonal issues that
precipitate and maintain the dysfunction. In addition,
psychotherapists seek to modify rigid sexual
repertoires, and help the couple remove barriers to
intimacy.

To prevent relapse, McCarthy [309] has suggested
that therapists schedule periodic “booster or
maintenance” sessions following termination. Followup sessions have been recommended in order to
resolve “glitches” that have interfered with progress.

III. Psychotherapy with
Premature Ejaculation

The majority of psychotherapy treatment outcome
studies can be characterized as uncontrolled,
unblinded trials; none meet the requirements for
high level evidence-based studies. The literature is
comprised of reports on small to moderately sized
cohorts of subjects who received different forms
of psychological interventions with limited or no
follow-up. In most studies, active treatment was
not compared to placebo, control or wait list groups
[316].

The Global Study of Sexual Attitudes and Behaviors
suggest a global prevalence of PE of approximately
30% across all age groups [293] and which, according
to some authors, has a greater impact on QoL and
sexual enjoyment than ED [100, 185, 310].
Researchers have described the different forms,
pathogenesis and diagnosis of PE as well as its
treatment, especially pharmaceutical. A recent report
by the International Society for Sexual Medicine
(ISSM) established a contemporary, evidencebased definition of lifelong PE [311]. The Committee
proposed that lifelong PE should be defined as a
male sexual dysfunction characterized by ejaculation
which always or nearly always occurs prior to or
within about one minute of vaginal penetration,
and the inability to delay ejaculation on all or nearly
all vaginal penetrations, and negative personal
consequences, such as distress, bother, frustration
and/or the avoidance of sexual intimacy.” The panel
of ISSM researchers concluded that there are still
insufficient published objective data to propose an
evidence-based definition of acquired PE [311]. This
definition identifies the areas to assess, namely,
short intravaginal ejaculation latency time (IELT),
lack of control and distress for both partners [312,
313]. McMahon et al. [311] suggested that acquired
PE might point to a psychogenic etiology, while
lifelong PE might have an organic etiology, although
further evidence remains to be gathered to support
this assumption.

The biopsychosocial perspective has introduced a
non-linear epistemological model. It is necessary to
view the individual as a multidimensional (biological,
psychological and social) unique being and definitely
overcome the mechanical-medical and linear
approach which, referring to an eighteenth-century
metaphor, sees the body as a machine.
Since the early 1970s, an array of individual,
conjoint, and group therapy approaches employing
behavioural strategies such as stop-start [315] have
been used to treat rapid ejaculation [75, 309, 318320]. Table 8 summarizes the initial and long-term
efficacy of psychological interventions for rapid
ejaculation.
Masters and Johnson reported on 432 men who
were seen in their quasi-residential model utilizing
multiple treatment techniques including the squeeze
technique in combination with sensate focus
and interpersonal therapy. Failure rates of 2.2%
immediately after treatment and 2.7% at the five year
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follow-up were documented [74]. Other researchers
have been unable to replicate Masters and Johnson’s
success rates. For instance, only 64% of men in
Hawton’s study were characterized as successful in
overcoming their premature ejaculation [3].

requires time, interest, some training in sex therapy
and sensitivity; in addition, they should compile a list
of appropriate therapist referrals.
Psycho-dynamically oriented therapists view the
dysfunction as a metaphor in which the man/couple
is trying to simultaneously conceal and express
conflicting aspects of themselves or the relationship.
In symbolic terms, the dysfunction contains a
compromised solution to one’s life dilemmas.
Alternatively, behavior therapists understand
the dysfunction as a conditioned response or
a maladaptive response to interpersonal or
environmental occurrences [316].

Cognitive behavioral therapy [321] as well as
multimodal psychodynamic and behavioural
treatments [13, 322] are described in review
papers; however, there are no documented carefully
controlled outcome studies that examine the efficacy
of these methods. Minimal therapist contact, defined
as between 4 to 15 brief weekly telephone contacts,
with bibliotherapy has also been found to lead to
successful outcomes [323]. This finding may not hold
for more complex situations that involve relationship
and communication difficulties (see Table 8).

Donahey and Miller [1] reported that regardless of
the therapeutic modality (individual, couple or group
therapy), or the specific therapeutic goals, there are
several common factors that make psychotherapy
effective: 1) empowering the patients to experience
themselves as having the ability to create change
and impact contextual factors; 2) the patient/therapist
relationship is critical to successful therapeutic
outcome. The therapist must be able to assess and
accommodate to the patient’s readiness for change
and provide a safe and empathic environment
where the patient can explore obstacles, choices
and meanings of his psychological and behavioural
dilemmas; 3) the role of hopefulness and realistic
expectancy should be provided in psychotherapy
[316].

Psychosexual-behavioral therapy for PE can
also be delivered in group format or through
bibliotherapy [324]. Although initial rates of success
of psychosexual-behavioral therapy have been very
high, more recent rates are more modest and range
between 60% and 90% [325]. Further, these rates are
not sustainable and may fall to 25% three years after
therapy [325]. Such observations are not surprising
since many of the studies have pooled patients with
different PE categories (lifelong and acquired), age
groups, levels of general and sexual anxiety, sexual
experiences and somatic vulnerabilities (such as
tactile and/or CNS hypersensitivities) [325].
In a recent study by De Carufel and Trudel [326] the
aim was to compare the efficacy of a new functionalsexological treatment for PE with a behavioral
treatment (squeeze and stop-start techniques). They
also compared the two treatments against a wait
list condition. The results showed that there was a
significant change between pre-treatment and posttreatment and between pre treatment and follow-up
in the two treatment groups. For the wait list control
group, changes were not significant (see Table
8). Additionally, hypnosis has been utilized in the
treatment of PE. This treatment approach focuses
not only on the symptom, but has a more holistic
focus [327].

Therapy should be tailored for each patient, as one
treatment does not fit all. Each treatment option
should be discussed with the PE patient including
the success rate and possible adverse effects such
that the patient participates in the decision-making.
This will improve compliance and success of therapy
[312].
Taylor and Simonelli [330, 331] report on alexithymic
patients who had “coexisting” PE. Generally it was
the partner who asked them to seek professional
help. This situation may result in a lack of the man’s
intrinsic motivation which leads to his adopting a
passive role in the therapeutic process, limiting the
effectiveness of treatment. The man’s passivity in
the clinical relationship and the therapist’s emotional
reactions (feelings of impotence, discouragement,
anger) evoked by the alexithymic relationship style
may reproduce what happens in the dynamics of the
couple and in this sense it may be a valuable starting
point for the psychotherapist [330, 331].

When utilizing pharmacotherapy for PE, clinicians
may also utilize brief, targeted psycho-educational
interventions, called coaching [185, 187, 328, 329].
Coaching can help clinicians treat that component of
PE not addressed by pharmacotherapy by targeting
obstacles to affective sexual activity including:
restrictive sexual patterns, avoidance of sexual
activity and an unwillingness to discuss sex with a
partner. The goals of coaching are to identify and
resolve the patient’s resistance to medical therapy,
reduce or eliminate his performance anxiety, help
him gain or regain sexual confidence and modify
his maladaptive sexual “scripts”. Coaching can be
conducted by a non-mental health professional but it

iv. Delayed Ejaculation
Delayed Ejaculation (DE), alternately known as
retarded or inhibited ejaculation has a relatively low
prevalence rate rarely exceeding 3% [151, 332, 333].
Recently however, there has been greater interest in
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Table 8: Psychotherapy outcome studies for the treatment of rapid ejaculation
Author, Year

Level of
evidence
2

N

Methodology

Results

De Amicis, 1985273

20

20 couples who had been treated
with
cognitive/behavioural
therapy, sensate focus, sexual
skills training, sensual awareness
training for sexual dysfunction, 3
years previously was determined
by a self-report assessment
battery. No control group

Data from men with PE
revealed some immediate
significant post-therapy gains
which were not sustained at
3-year follow-up

Hawton, 19863

14

Prospective study of the long- Long term outcome was often
term outcome of 14 couples who poor for PE
had entered sex therapy (Masters
and Johnson co-therapy model).
No control group

2

Hawton, 1995219

0

A review of the literature
concerning the application and
outcome of sex therapy (Masters
and Johnson co-therapy model)
and other treatments for sexual
dysfunction (Sex education &
psychotherapy)

Less is known about the
effects of treatment of
individuals without partners,
bibliotherapy and combining
sex therapy with marital
therapy and with physical
methods of treatment.

4

Heiman, 1983218

21

15-session weekly treatment was
compared with a 15-session daily
treatment. (Cognitive Behavioural
Therapy,
sensate
focus,
communication training , systems
conceptualization)
No control group

2

Lobtiz,1982382

6

Behavioural approach. Premature
ejaculation is treated through a
retraining program, as modified
by the use of the “squeeze”
technique. The sex research
program has developed clinical
innovations to facilitate changes
in sexual behavior. No control
group

Treatment was successful
in producing statistically
and
clinically
significant
changes in the target 15session weekly treatment
was compared with a 15session daily treatment.
(Cognitive
Behavioural
Therapy, sensate focus,
communication
training,
systems conceptualization)
No control group latency to
ejaculation.
The Sex Research Program
has experienced generally
good results in the treatment
of PE.
The success rate is six out
of six

Masters, 197074

186

Quasi-residential daily
Failure not of 2.2% after
combination of individual &
treatment and 2.7% at the 5
conjoint treatment, sensate
year follow-up
focus, squeeze technique, sexual
skills & communication training

4

2
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Table 8: Psychotherapy outcome studies for the treatment of rapid ejaculation (Continued).
Author, Year

Level of
evidence

N

Methodology

Results

Obler, 1973265

9

Systematic
desensitization
(SD) and assertiveness training
compared to psychoanalytic
oriented group treatment

The results indicated that
the modified desensitization
technique was significantly
more successful in eliminating
sexual dysfunctions.

2

De Carufel, 2006326

36

In this study three groups of
couples are compared: one
followed the new functionalsexological
treatment
(sexocorporal
approach),
another followed a behavioural
treatment (squeeze and stop-start
techniques) and a control group
was placed on a waiting list

Results indicate that the new
treatment is very effective.
There
is
a
significant
improvement in duration
of
intercourse,
sexual
satisfaction
and
sexual
functioning.

2

The Sexual Medicine Society of
North America hosted a state of
the art conference on premature
ejaculation. The purpose was
to have an open exchange of
contemporary
research
and
clinical information on PE

Psychosexual
therapist
combine
behavioural
interventions to help the
patient learn to control or
delay his ejaculation and
to assist him in regaining
confidence and lessening
performance anxiety

4

Hypnotherapy carried out a group Use of hypnosis appears to
of patients over a 3-year period. facilitate efficient therapy for
No control group
PE

3

Althof, 2006314

Arnaud, 2007327

56

this dysfunction with suggestions that the prevalence
may be higher than initially reported [151, 332].
The dysfunction appears moderately and positively
related to age. The etiology and pathophysiology are
incompletely understood and there are no evidence
based treatments reported for this dysfunction [334,
335].

suffering from delayed ejaculation may benefit
from different psychological approaches including:
sex education, reduction of goal oriented anxiety,
increased and more genitally focused stimulation
and sex therapy. Richardson reviews the following
treatment techniques for DE [337]: viewing erotic
films, sex play, erotic fantasies, sexually stimulating
literature or magazines, and masturbatory exercises
[338, 339]; meditative relaxation therapy or hypnosis
combined with psychotherapy [338].

In terms of the psychological underpinnings of DE,
there are three very different perspectives. The first
posits that delayed ejaculation is due to the man’s not
receiving sufficient physical stimulation. An alternative
perspective is that the man is insufficiently mentally
aroused even though he has an adequate erection.
Finally, the third perspective focus on the stimulation
the man has become accustomed to receiving
through his idiosyncratic masturbatory practices and
that these sensations are not reproducible when
engaged in partner sexual behaviour.

In a meta-analysis, Munjack and Kanno report the
success rate for sex therapy of DE ranges between
42% and 82% [340]. A distinguishing characteristic
of men with DE and one that has implications for
treatment is that they usually have little or no difficulty
attaining or keeping their erections: in fact they are
often able to maintain erections for prolonged periods
of time. Yet, despite their good erections, they report
low levels of subjective sexual arousal and pleasure,
at least compared with sexually functional men [341].
Similar to men with other types of sexual dysfunction,
men with DE demonstrate high levels of relationship

The available literature concerning the psychological
treatment of DE is almost entirely anecdotal with
small numbers of patients in each report[336]. Men
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distress, sexual dissatisfaction, anxiety about their
sexual performance, and general health issues
significantly higher than sexually functional men.
Along with other sexually dysfunctional counterparts,
men with DE typically report lower frequencies of
coital activity [342].

consultations with the man and occasionally with the
partner [334].
Whether related to fertility or not, the man’s anger
(expressed/unexpressed) toward his partner may
be an important intermediate causational factor
and must be ameliorated through individual and/
or conjoint consultation. Anger acts as a powerful
anti-aphrodisiac, and while some men avoid
sexual contact entirely when angry at a partner,
others attempt to perform, only to find themselves
only modestly aroused and unable to maintain an
erection/and or reach orgasm [334].

Bancroft perceives men with DE as having inadequate
physical stimulation and recommends the use of,
‘vigorous stimulation using a lubricating jelly or
cream to overcome the block’ [343] . Men are first
stimulated to ejaculate extra-vaginally with gradual
introduction of intercourse and vaginal ejaculation.
Perelman focuses on the men’s idiosyncratic
masturbatory practices and seeks to instruct these
men in more conventional masturbation that more
closely mimics sensations derived from intercourse
[329, 332, 342, 344]. As characterized by Perelman,
masturbation serves as a “dress rehearsal” for sex
with a partner. By informing the patient that his
difficulty is merely a reflection of “not rehearsing
the part he intended to play,” the stigma associated
with this problem can be minimized and cooperation
of both the patient and partner can be evoked.
The goal of most current therapeutic techniques
for DE (either primary or secondary) is not merely
to provide more intense stimulation, but rather to
stimulate higher levels of psychosexual arousal
and, eventually, orgasm within the framework of a
satisfying experience.

As treatment progresses, interventions may be
experienced as mechanistic and insensitive to
the partner’s needs and goals. In particular, many
women respond negatively to the impression that
the man is essentially masturbating himself with her
various body parts, as opposed to engaging in the
type of connected lovemaking she may prefer [334].
Therefore, the formation of a strong therapeutic
alliance where the aims are clearly discussed and
shared within the couple is fundamental to avoid
poorer treatment prognosis.
The biopsychosocial model is helpful in understanding
the etiology of male and female sexual dysfunctions
and provides a useful paradigm for developing
comprehensive treatment interventions. There is a
dearth of knowledge concerning male HSDD and
delayed ejaculation and there is an enormous need
for controlled trials in these areas. The psychological
literature has made important contributions in ED
description, etiology and diagnosis and development
of validated clinical outcome measures. The
uncontrolled trials regarding psychotherapy for ED
demonstrate modest to good success; however,
large, randomized controlled studies demonstrating
the efficacy of the psychotherapeutic treatment need
to be undertaken. Similarly, several uncontrolled
trials support psychological intervention as helpful
for PE yet there remains a need for large, controlled
trials using validated outcome measures.

Hawton discusses that during masturbatory
exercises with the partner, the man must be trained
to concentrate on genital stimulation [339]. He
also recommends the male-superior position as
he postulates that this often facilitates ejaculation.
Hawton, Bancroft and Winzce recommend the use of
vibrator to increase sexual arousal [256, 339, 343].
Self-stimulation techniques incorporating fantasy
can be used to achieve incremental increases in
arousal. Fantasy can help block inhibiting thoughts,
often a significant step that might otherwise result in
interference with the progression of sexual arousal.
Additionally, an important component in the treatment
of any type of DE is the removal of “demand” or
“performance” anxiety [256].

K. Integrating Medical and
Psychological Treatments
for Sexual Dysfunction

Jannini perceives the delay in ejaculation as mirroring
the men’s over controlled personality organization
[345] That is in life these men show little emotion and
seem over controlled. They also discuss the role of
men’s fear of impregnating his partner or contracting
sexually transmitted diseases as interfering with
arousal and ejaculation. If the clinician suspects
the patient’s DE is related to fear of conception, he
may inquire about the patient’s ability to experience
a coital ejaculation with contraception (including
condoms) but not during “unprotected” sex. Such a
“test” can serve as a powerful diagnostic indicator:
Resolving this issue typically requires individual

Combination or integrated therapy is an exciting
concept that has the potential to significantly advance
the manner in which men, women and couples
receive treatment for sexual dysfunctions [328,
346-349]. Combining medical and psychological
interventions harnesses the power of both
treatments to enhance efficacy, increase treatment
and relational satisfaction, and decrease patient
discontinuation. Previously, combination therapy,
alternatively called coaching or integrated therapy
has been successfully employed in the treatment of
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depression, childhood anxiety, schizophrenia, and
posttraumatic stress disorder [350-352]. It is also
an important aspect of treatment for diabetes and
breast cancer because psychosocial support is a
crucial component of care giving.

mental health office)? And, 4.Are the medical and
psychological treatments concomitant or stepwise
[328]?
From experience, we know the traditional referral
of patients from a primary care, urological, or
gynecological specialist to a sex therapist is fraught
with difficulties. For a variety of reasons (stigma,
cost, insurance issues, lack of motivation, etc.)
patients rarely follow through. The rule of thumb is
that only 10% of referrals present for a first visit with
a sexual counselor. Additionally, sex therapists are a
rare commodity. Many patients are not willing to pay
for these services and/or cannot commit to treatment
over a period of several months.

Combination or integrated treatment is the
logical extension of the biopsychosocial model. It
addresses the relevant biological/medical as well
as psychosocial issues that predispose, precipitate
and maintain sexual dysfunction. Too often, medical
treatments for sexual dysfunction, those approved
and those off-label, are narrowly or mechanistically
directed at sexual function alone and fail to address
the salient psychosocial issues (see Table 9).
Likewise, psychological intervention alone may
be time consuming, costly and fail to yield rapid
symptom amelioration. For example, PDE5is for ED
are generally efficacious in 70% of men with ED; yet,
60%-70% of individuals fail to continue treatment.
In response to this surprisingly high discontinuation
rate, clinicians developed medical and educational
strategies to “optimize” PDE5i treatment which
focused on patient education, dose optimization,
need for sexual stimulation, and follow-up [353-355].
However, none of these “treatment optimization”
proposals addressed any of the crucial psychosocial
issues such as: restarting a sexual life after an
extended period of abstinence, partner resistance,
partner concerns or dysfunction, lack of confidence
and performance anxiety, depression, relationship
issues, men with unconventional sexual scripts and
unrealistic expectations. These factors are likely to
be present in men, even if the ED was initially due to
organic causes because of the number of years that
men generally take to seek treatment for their ED.
Combination therapy would include all the medical
optimization recommendations while simultaneously
addressing the psychosocial barriers that hinder
treatment efficacy, satisfaction and compliance.
These psychosocial interventions are also well
placed to address partner issues that may impede
that treatment process.

One solution to the problem of resource availability,
time, and money would be to offer the initial services
at the site of the primary care or specialty physician.
Onsite intervention would allow more individuals
to have access to sexual health education and
intervention. In a “one-stop shopping” model,
patients could see the physician and the person
designated to do the psychosocial intervention (this
may or may not be one and the same person). This
eases the time and financial burden on the patient
and might serve as an additional income stream for
the practitioner. To take a lesson from the behavioral
medicine interventions, this would require sexual
experts to train physicians and other health care
workers in assessment, education, and rudimentary
psychological intervention. The conceptual model
would guide these caregivers to recognize when
more intensive psychological treatment is required
and to appropriately refer. Or, in the future we may
witness the establishment of comprehensive sexual
health centers that include specialists (urologist,
gynecologist, cardiologist, internist/family practice
specialist, endocrinologist, mental health clinicians)
from multiple disciplines working together as teams
under one roof offering a more integrated level of
care.

I. Review of Combined Therapy
Treatment Efforts

Combined or integrated treatment paradigms
challenge traditional sex therapy practices. They
provide a venue where the psychosocial factors
that precipitate or maintain sexual dysfunction
can be identified, acknowledged and addressed
while the patient simultaneously makes use of and
has success with a variety of efficacious medical
treatments for sexual dysfunction.

This section will review studies describing combined
medical and psychological treatments for men with
ED. While there are articles on combination therapy
for PE they are not evidenced based. Additionally,
medical treatments for FSD have lagged behind
those for men and thus there is scant literature on
combination therapy for women with low desire,
arousal or orgasmic dysfunction. Given the multiply
determined nature of FSD it is likely combination
medical and psychological therapy will ultimately be
of significant benefit to women as well. There are
descriptions of combination therapy of female pain
disorders; however, this will be discussed in Chapter
25.

An emerging body of evidence strongly supports
the value of combination treatment. There are
however, several important questions that require
further clarification as regards combination therapy:
1.What is the best theoretical model for combination
therapy? 2.Who delivers the care (nurse, social
worker, psychologist, or, physician)? 3.Where
is the intervention performed (medical clinic vs.
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Table 9– Summary of combined therapy studies
Author
Abdo, 2008345

Althof, 2007317
Aubin, 2009347

Bach, 2004349

Banner, 2007348

Chen, 2002383
Colson, 1996384

Hawton, 1995219

Hartmann,
1993362

Kaplan, 1990385

Kingsberg,
1998386
Leiblum, 2002183

N

Summary of study findings

120

120 men with psychogenic ED were randomly assigned to 3 groups- 1.
group counseling plus sildenafil; 2. sildenafil only 3. group counseling
only. After 3 months, compared to baseline, all 3 groups had improved
SHIM scores. The combined therapy group had the highest post-therapy
scores on the SHIM and the MSQ.
0
Review of combination medical and psychological interventions for
sexual dysfunctions. Also offers suggestions for care delivery and a
proposal for levels of psychological intervention.
44 44 couples were randomly assigned to receive sildenafil alone or
sildenafil plus 8 sessions of couples’ therapy. The couples plus sildenafil
group had a greater number of improved and maintained sexual function
and cognition domains for both partners from pre- to post-treatment than
the sildenafil only group.
6
In couples where sildenafil was successful in creating erection but the
couple was not satisfied with their sexual lives the author examined the
effect of supplementing treatment with a various psychoeducational
strategies. Five of six men evidenced increases in sexual satisfaction
and the frequency of intercourse after adding the manualized treatment
with minimal therapist contact to the use of sildenafil. They maintained
these gains at an average of 6 months post-treatment.
57 53 men with psychogenic ED and their partners were randomized into
2 groups: 1. cognitive behavioral sex therapy (CBST) plus sildenafil and
2. sildenafil only. After 4 weeks, CBST was added to the sildenafil only
group. Authors established IIEF erectile function and sexual satisfaction
domain scale criteria. At 4 weeks, 48% and 66% of combined therapy
(CBST) group vs. 29% and 38% of sildenafil only group met success
criterion. At 8 weeks, 66% and 75% of original CBST group and 58% and
45% of the new combined group met success criterion.
41 Forty-one men treated with a combination of Viagra and a vacuum device
reported higher satisfaction than with each treatment alone on the IIEF
questions and/or domains
1001 A three-phase treatment protocol learning to use self-injection therapy
alongside cognitive restructuring and sensate focus led to full recovery
with satisfactory sexual intercourse with complete discontinuation of
injection therapy in 50.7% of patients compared to 24.5% of cases
where injection therapy was given alone. Injection therapies that facilitate
erections such as moxisylate were better suited for combination with
CBT than prostaglandin or Papaverine.
0
There is a need for integrated approaches to male sexual dysfunction
whereby patients can be assessed in clinics staffed by urologists,
psychologists or psychiatrists, and others specialized in sexual
medicine.
A combination of psychosexual and self-injection therapies can be
68 a promising therapeutic option. Negative predictors included partner
problems, premature ejaculation, reduction of sexual desire and
smoking; positive predictors are predominantly organogenic impotence,
employment of auto-injection therapy, adequate sexual stimulation by
partner.
5
The use of sex therapy techniques which were originally developed to
overcome resistances to the behavioral modification of sexual symptoms,
is effective in helping some of the patients overcome their resistances to
pharmacotherapy.
4
Sex therapy may be required to treat a sexual dysfunction or to manage
a chronic physical problem that requires a change in the person or
couple’s t typical sexual repertoire.
4
Whilst medication (sildenafil) is extremely effective in restoring erectile
function, it is often necessary to ensure the partner is actively involved in
treatment since many men are in relationships characterized by sexual
apathy, avoidance and/or relationship conflict.

Level of
Evidence
2

4
2

3

3

3
2

4

2

4

4
4
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Table 9– Summary of combined therapy studies (Continued).
Author

N

Summary of study findings

Lottman, 1998361

195

McCarthy,
1998337
Melnick, 2005346

4

Four groups – ICI, patients dropping out after ICI in the trial dose phase,
patients on other treatment, patients following first counseling renounced
treatment. Fifteen patients had the effect of ICI treatment in combination
with sort-term psychological counseling. No significant difference is
found in marital satisfaction between the four groups. In the ICI plus
treatment group providing information about factors that contribute to
erectile function and enabling couples to communicate about sexual
problems were the most important factors to increase efficacy of ICI
treatment.
Case studies illustrating the successful integration of sildenafil into a
comprehensive treatment plan
Randomly assigned men to 3 groups- 1. group counseling plus sildenafil;
2. sildenafil only; 3. group counseling only. After 6 months, compared to
baseline, all 3 groups had improved IIEF scores. Utilizing the criterion of
normalization of IIEF scores only the combined and psychotherapy only
groups showed statistically significant improvement.
Review of combined medical and psychological interventions for sexual
problems.
Theoretical paper proposing that combined medical and psychological
treatment for premature ejaculation is frequently the best approach.
Men randomly assigned to 2 groups. The first received one 90 minute
psychoeducational intervention and sildenafil, and the second received
only sildenafil. After 24 weeks both groups demonstrated significant
improvement on the IIEF. However, the EDITS treatment satisfaction
total score for the combined group was significantly higher than the
sildenafil only group.
Brief sex therapy described as facilitative in men with functional erectile
capacity and who were given sildenafil and brief sex therapy sessions.
The first case report of sildenafil being used to successfully reverse
anti-psychotic induced sexual dysfunction. The second case is the first
report of sildenafil in combination with behavioral therapy for erectile
dysfunction.
Psychotherapy and VCD’s in men with differing etiologies for ED led to
improvements in objective parameters of sexual functioning including
NPT, penile brachial index and maximal penile rigidity regardless of
whether or not they were seen with their wife. Improvement in subjective
parameters such as spontaneous erections and adequate coitus without
the vacuum device was seen where the wife attended.
57 post prostatectomy and cystectomy men randomized into 2 groups1. ICI plus sexual counseling and, 2. ICI only. Over the course of the
18 months, men also received a trial of sildenafil. At the 3- and 18month follow-up, compared to the ICI only group, the combined group
achieved significantly higher erectile function, desire, orgasm, and
satisfaction scores. Additionally, the combined group manifested a lower
discontinuation rate and was able to achieve good quality erections with
lower doses of medication. More men in the combined group responded
to sildenafil than men in the ICI-only group.
A single successful pharmacologically induced erection administered in
the doctor’s office was not effective in producing improvement in patients
with psychogenic erectile dysfunction when it was not accompanied by
psychological counseling.
84% of couples reported improvement after psychotherapy and vacuum
device compared to 60% who reported improvement after couples
psychotherapy alone in a cohort of patients diagnosed with predominant
psychogenic MED (and who chose couples psychotherapy).

Perelman,
2005346
Perelman,
2006187
Phelps, 2007188

30

0
0
83

Rosenstock,
1999387
Segraves,
1999388

15

Segenreich,
1994389

125

Tita M, et al,
2006352

57

Turner, 1989390
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Abdo et al. and Melnick et al. [221, 356, 357]
together and independently, have a series of articles
that compare combination sildenafil and group
counseling to group therapy or sildenafil treatment
alone. Abdo et al. [356] randomly assigned 120 men
with psychogenic ED to one of three experimental
conditions: in Group 1, participants received
3 months of weekly group psychotherapy plus
sildenafil; in Group 2, they received only sildenafil;
and in Group 3, they received only weekly group
counseling. The initial dose of sildenafil was 50
mg; however, it could be increased to 100 mg. At
the end of 3 months, compared to baseline, all three
groups demonstrated significant improvement in
post-treatment Sexual Health Inventory for Male
(SHIM) scores. The combined therapy group had
the highest post-therapy scores on the SHIM and
the Male Sexual Quotient measure compared to the
other two groups.

condition, men obtained improvements in five out
of six domains of sexual function. However, during
the follow-up phase, men in the sildenafil only
group showed decreased sexual function in four
out of six domains, whereas men in the combined
treatment group maintained treatment gains in all
sexual function domains. Women in the combined
group obtained a greater number of improved sexual
function and cognition domains than women in the
sildenafil only group. There were comparable gains
in sexual intimacy for women in either group.
Phelps, Jain, and Monga [192] highlighted the
value of combined therapy in a study where the
psychological intervention consisted of a onesession psychoeducational meeting. The authors
compared two groups of men: The first received
combined treatment with one 90 minute session
psychoeducational intervention and sildenafil, and
the second received only sildenafil. The initial dose
of sildenafil was 50mg with titration allowed to 25mg
or 100mg. The psychoeducational group included
information about sexual function, clarified their
treatment expectations, suggested communication
exercises and provided references for self-help
books. After 24 weeks of treatment, there were
no differences in the IIEF scores between the two
groups: Both demonstrated significant improvement.
However, the EDITS treatment satisfaction total
score for the psychoeducational intervention group
was significantly higher than the sildenafil-only
group.

Melnik and Abdo [357] randomly assigned men
with psychogenic ED to one of three experimental
groups. In Group 1, participants received 6 months
of theme-based psychotherapy plus sildenafil 50mg;
in Group 2, they received only 50 mg of sildenafil;
in Group 3, they received only theme-based sexual
counseling. At the end of 6 months, compared to
baseline, all three groups demonstrated significant
improvement in post-treatment International Index
of Erectile Function (IIEF) scores. However, utilizing
the criterion of normalization of IIEF scores (EF
domain ≥26), only the combined and psychotherapy
only groups demonstrated statistically significant
improvement.

Banner and Anderson[359] randomized 53 men with
psychogenic ED and their partners into 2 groups:
1) combined sildenafil and cognitive behavioral sex
therapy (CBST) and, 2) sildenafil only. After 4 weeks,
CBST was added to the sildenafil only group. The
authors fashioned criteria for success that included
the IIEF erectile function and sexual satisfaction
domain scores >19 and >6 respectively. At 4 weeks,
48% and 66% of combined therapy (CBST) group vs.
29% and 38% of sildenafil only group met success
criterion. At 8 weeks, 66% and 75% of original CBST
group and 58% and 45% of the new combined group
met success criterion for EF and sexual satisfaction
respectively

The authors explained the results in terms of
psychotherapy encouraging patients to understand
the emotional component of their condition, helping
them to strengthen their commitment to the change
process, to become more deeply involved, and to
benefit from treatment. Psychotherapy also promoted
more realistic and positive sexual expectations
instead of expecting automatic, autonomous
erections.
Aubin et al [358] reported on 44 couples who were
randomly assigned to receive sildenafil alone or
sildenafil plus 8 sessions of couples’ therapy. Sexual
and couple outcome variables included: the IIEF
and FSFI, four sexual cognition scales, Dyadic
Adjustment Scale, and two emotional and sexual
intimacy scales of the Personal Assessment of
Intimacy in Relationship questionnaire (PAIR). The
main study hypothesis of greater treatment gains for
the combined vs. drug-only treatment in all domains
of sexual function, cognition, and couple relationship
was partially supported. The couples plus sildenafil
group had a greater number of improved and
maintained sexual function and cognition domains
for both partners from pre- to post-treatment than
the sildenafil only group. Regardless of treatment

Bach et al. [360] examined the effect of supplementing
sildenafil treatment with a range of different strategies
in men where the sildenafil was effective in creating
erection, but the men and their partners were not
satisfied with their sexual lives. There were several
unique aspects to this study including: an assessment
of the impact of combination therapy on partners;
minimal contact with the therapist, and the use of a
treatment manual. The treatment manual consisted
of: 1) psychoeducation regarding sexual dysfunction
and normative sexual functioning, 2) information
on various factors affecting sexual arousal, 3)
discussion of typical reactions to sexual problems, 4)
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recommendations for optimizing conditions in which
sexual activity occurs, 5) strategies for improving
communication, and 6) instructions on the use of
behavioral strategies such as sensate focus. Each
week participants were asked to read assigned
chapters from the manual and to complete the
corresponding exercises. They would have weekly
telephone contact with the therapist.

lower doses of medication. Finally, more men in the
sexual counseling group responded to sildenafil than
men in the ICI-only group.
Combined treatment utilizing vacuum tumescence
therapy and counseling was reported by Wylie et.
al. [364] who randomized 45 patients with primarily
psychogenic ED into two groups. The first group
participated only in couples therapy, whereas the
second was instructed in the use of a vacuum device
while simultaneously receiving couples therapy.
Improvement was reported by 84% of the combined
group, but by only 60% of the therapy-only group. The
authors suggested that early combination treatment
of couples therapy and a physical treatment, such
as a vacuum device, may lead to a more beneficial
response than psychotherapy alone. They also
highlighted the importance of demonstrating potential
benefits from a physical intervention early in therapy
and suggested that delaying the demonstration of
such benefits to the patient may have a negative
impact on treatment outcome.

Five of six men evidenced increases in sexual
satisfaction and the frequency of intercourse after
adding the manualized treatment with minimal
therapist contact to the use of sildenafil. They
maintained these gains at an average of 6 months
post-treatment.
Three articles have addressed combined treatment
with intercavernosal injection therapy (ICI).
Lottman, Hendriks, Vruggnik, and Meuleman [361]
compared a small group of men receiving ICI plus
three sessions of counseling at weeks 0, 6, and 12,
with a larger cohort of men receiving ICI without
counseling. During the trial dosing phase, there were
no differences in discontinuation patterns. From the
trial dosing phase forward until the 6-month follow
up, no additional patients discontinued treatment
in the combined therapy group. In contrast, the
discontinuation rate after the trial dosing phase in
the ICI-only group was 60%. Patients reported that
counseling increased their knowledge about factors
contributing to erectile dysfunction and improved
their ability to communicate about their sexual
interest and desires. Through counseling they felt
more comfortable talking about feelings and thoughts
concerning sexual problems.

Whether using oral medication, intracavernosal
injection or vacuum pump therapy for ED, these
studies all suggest that combining medical and
psychological treatments for ED improves the
efficacy of the medical treatment and promotes
greater treatment satisfaction and decreased
discontinuation rates than medical treatment groups
alone. The benefits of the psychological intervention
appear to be educational, motivational and help men/
couples to sort through some of the psychosocial
obstacles that impede successful and satisfying
treatment outcomes.

Hartmann and Langer [362] described an integrated
treatment program involving injection therapy and
sex counseling. They concluded that a combined
approach was more beneficial to men with primarily
psychogenic ED and that improvement could occur
only in the absence of partner problems or premature
ejaculation.

L. Sexual Counseling
on the Internet
Sex therapy on the Internet is a controversial notion.
There are several ethical and professional challenges
to be overcome; nonetheless use of the Internet
poses several advantages for patients that include:
easy accessibility, anonymity, practicality, and
reducing embarrassment or humiliation in obtaining
treatment. It additionally removes the barrier of
geographical isolation and therapist’s availability
during business hours. Internet psychotherapy has
been successfully used to treat panic disorder,
social phobia, depression and recurrent headache
[365-368]. Therapists may find that lack of visual
contact and physical proximity to the patient may
result in not detecting the subtle and not so subtle
visual and auditory cues. There are also professional
issues including liability, consent and conducting
treatment in states or countries where the clinician
is not licensed. From a physician’s perspective there
are also multiple concerns regarding prescribing
medication over the Internet without physically
examining the patient or gathering a detailed and
accurate medical history.

In a more recent study, Titta et al. [363] reported
on a group of non-nerve sparring radical retropubic
prostatectomy and cystectomy patients receiving
ICI who were randomized into two groups. The first
group received ICI plus sexual counseling, while
the second group received only ICI. Patients were
followed for 18 months after initiating ICI. Over the
course of the 18 months, all men also received a
trial of sildenafil. In these patients, there were no
differences between the groups on baseline IIEF
or postsurgery scores. At the 3-month and 18month follow-up, compared to the ICI only group,
the counseling plus ICI group achieved significantly
higher erectile function, desire, orgasm, and
satisfaction scores. Additionally, the counseling plus
ICI group manifested a lower discontinuation rate
and were able to achieve good quality erections with
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There are six papers that examine the benefits of
providing Internet treatment to individuals with sexual
problems [369-372]. All are exploratory in nature,
and report on small samples of patients. Three of
the six focus on treatment of men with ED; the other
three include men with PE and women with sexual
dysfunctions.

factors related to ED. The Internet program called
Rekindle consisted of three treatment components:
sensate focus, communication exercises and
unlimited email contact with a therapist. Subjects
and their partners were encouraged to spend
approximately 2 weeks completing each of the five
treatment modules. The entire Rekindle Internet
program took 10 weeks to complete.

In a pilot study with 8 subjects, Hall examined online
sex therapy for men and women with a diverse
range of sexual dysfunctions including: anorgasmia,
vaginismus, dysparuenia, premature ejaculation,
delayed ejaculation and erectile dysfunction [369].
The number of email sessions ranged between 2 to
23. Online therapy began with patients completing
the Problem Evaluation Form which solicited
sexual history and information about the specific
dysfunction. Based on the patient’s responses to the
form the online therapist devised a treatment plan.
At the conclusion of treatment patients completed an
online evaluation form.

The purpose of email contact (unlimited) was to
resolve any individual or relationship problems that
the men experienced as a result of the sensate
focus or communication exercises. Improvements
in erectile function were significantly greater among
men who completed the program compared to
those who received no treatment. Rekindle was not
associated with significant improvements in orgasmic
function, sexual desire and overall satisfaction.
Both the combined therapy and psychological
intervention only groups demonstrated improvements
in sexual function from pretest to post-test. There
were no significant differences between either
treatment. Similarly, compared to baseline, at
the end of treatment both groups demonstrated
significant improvements in relationship satisfaction.
The authors suggest that in cases where ED is more
severe or has been established for a significant
period of time, a more intensive Internet intervention
may be necessary. Additionally, they point out
that when other comorbid sexual dysfunctions are
present, or when the level of discord within the
general relationship is high, Rekindle may also need
to be supplemented with additional treatment.

Online therapy improved sexual function significantly,
much, slightly in 2, 3 and 2 patients respectively.
Two patient’s sexual function remained the same.
All 8 patients reported an improved self awareness
and 6/8 said their sexual knowledge improved.
Obviously, this was an uncontrolled study using
unvalidated questionnaires with a very small number
of patients. However, it was designed as a pilot study
and suggests that Internet sex therapy may benefit
some patients.
Leusink and Aarts [370] investigated the effectiveness
of electronic consultations to 219 men suffering from
ED. Unlike the previous study after completing an
online history form the authors provided prescriptions
for PDE5i’s as well as suggestions for psychological
interventions. The IIEF and General Assessment
Question (GAQ) were given pre and post online
therapy and response to both were compared.
Eighty-one percent of men reported improved erectile
function at the conclusion of their econsultation. This
study did not include a comparison group, making
it difficult to assess whether similar outcomes
would have been achieved following face-to-face
consultation, or might have been due to spontaneous
recovery.

McCabe et. al. [372] completed another study
where they compared the Rekindle program to a
no treatment control group. After completion of the
study subjects in the control arm could participate
in the treatment arm. Men in the treatment arm
reported improved erectile function and relationship
satisfaction in contrast to men in the control
group. The sexual gains of men in the Rekindle
group remained stable for 3 months following the
termination of treatment. While the second study
employed a control group and utilized validated
outcome measures the numbers of subjects enrolled
in the study was relatively small (12 in Rekindle; 19
in the control arm) and there was no involvement or
data from partners.

McCabe and Price [371] evaluated the effectiveness
of an Internet-based treatment program for ED and
compared a combined medical and psychological
Internet intervention to only an psychological
Internet intervention. Each arm of the study received
the same psychological treatment intervention.
Outcome measures included the International Index
of Erectile Dysfunction, Self Esteem and Relationship
Questionnaire, Kansas Marital Satisfaction Scale,
Index of Sexual Satisfaction and World Health
Organization Quality of Life BREF. The psychological
intervention was a cognitive-behavioral intervention
targeted to resolve psychological and relationship

In a wait-list controlled, randomized study, van
Diest and van Lankveld et. al. studied the impact of
Internet counselling on men with ED and PE [373,
374]. Forty-nine men and 32 men with ED and PE
respectively completed 3 months of treatment as well
as two follow-up assessments at 3 and 6 months.
The unique aspect to van Lankveld’s protocol was
that patient’s were required to pay for treatment.
The protocol employed validated measures to
assess outcome including the IIEF, Golombok Russ
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Inventory of Sexual Satisfaction (GRISS), Global
Endpoint Question (GEQ) and the confidence scale
of the Self Esteem and Relationship Questionnaire
(SEAR). Internet treatment was modelled after
Masters’ and Johnson techniques such as sensate
focus and augmented by cognitive behavioral
interventions. Additionally, when deemed appropriate
PDE5i’s, clomipramine, SSRI’s or topical anaesthetic
cream was prescribed.

conceptually identify and separate the predisposing
developmental factors from the precipitating factors
from the contextual factors from the factors that
maintain the symptom.
While the committee recognizes the reality that
all physicians and mental health professionals do
not have the same ability to work with biological,
cultural, interpersonal, and individual psychological
contributions to a given dysfunction, we urge all
professionals to guard against simplistic thinking
about the cause and treatment of any of these
problems. We conclude this chapter by offering the
following recommendations:

In participants with ED, erectile functioning and
overall sexual satisfaction improved significantly;
however, the results of treatment for PE men was
not superior to wait list controls. Treatments gains
were maintained at follow-up.

1. There is a vital need for collaboration between
clinicians in the evaluation, treatment and
education surrounding sexual dysfunction.
Each discipline has something to contribute
to patient care.

The use of the Internet shows promise for offering
therapeutic interventions to patients suffering from
sexual dysfunctions. However more work remains to
be done in terms of extending the Internet offerings
to larger and more diverse populations of subjects
and providing extended follow-up of the stability
of the changes. Additionally, the aforementioned
challenges of protecting patient’s privacy, consent
and concerns with liability need to be addressed.

2. In many cases neither psychotherapy alone,
nor medical intervention alone, is sufficient
for the lasting improvement of sexual
problems.
3. The adoption of the biopsychosocial model
that includes predisposing, precipitating,
maintaining
and
contextual
factors.
Such a model leads to a comprehensive
understanding of the sexual problem
and serves as a roadmap for thoughtful
treatment.

M. Conclusions and
Recommendations
Despite the numerous studies cited in this chapter,
the predominant levels of evidence tend to fall
between systematic reviews of cohort studies (level
2) to expert opinion without explicit critical appraisal
(level 5). The complexity of sexuality, whether normal
or dysfunctional, is created by the interaction of the
forces of culture, individual development, individual
psychology, interpersonal relationships and biology.
There is no sexual behavior, solitary or partnered,
that is not shaped in some way by each of these five
influences.

4. More research is needed on factors that
increase personal resiliency and contribute
to the development of healthy sexuality.
5. Clinicians need to carefully assess patient’s
presenting with sexual disorders for the
presence of depression and design studies to
determine if there is a causative link between
depression and sexual dysfunction.
6. Population based studies of the interpersonal
relationship
dimension
and
sexual
dysfunction are needed.

Advances of medical and psychological therapies
for sexual dysfunctions need to be perceived
through this intricate biopsychosocial web. The
biopsychosocial model provides a compelling
reason for skepticism that any single interventioni.e. a PDE5 inhibitor, supraphysiological doses of
a hormone, processing of childhood victimization,
marital therapy, pharmacotherapy of depression,
etc. can by itself be sufficient for most patients or
couple’s experiencing sexual dysfunction. This is
especially true since sexual behavior most often
occurs in a dyad with two individuals who bring their
unique histories, inhibitions and motivation to the
treatment.

Further there is a need to determine what
types of treatments work for which types
of disorders among men and women from
different backgrounds.
7. Large scale, randomized, controlled studies
employing validated outcome measures and
long-term follow-up for the psychological
treatment of male and female sexual
dysfunctions need to be conducted.
8. Research is needed to identify the best models
for conducting combined and/or integrated
treatments for sexual dysfunction.

The goal of treatment is the restoration of lasting and
satisfying sexual function. Clinical work demands
that the therapist works to understand all of the
forces that caused the problem even as they are
providing treatment. This requires the therapist to

9. Professional organizations need to develop
guidelines for Internet treatment of sexual
dysfunction.
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The Ethical, Socio-cultural and Educational Aspects of Sexual Medicine Committee will be
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Educational Aspects of
Sexual Medicine
S. Parish (U.S.A), J. Dean (U.K),
K. Dabees (Egypt), E. Rubio-Aurioles (Mexico)
L. Tiefer (U.S.A.
no treatment was available.[5] Patients report
non-empathetic judgmental responses, physician
discomfort, concerns regarding privacy, and a lack
of cultural sensitivity. Many patients do not have
confidence in their physician’s skills in managing
sexual problems and do not believe they would
receive effective treatment. An international study
of 27,500 men and women revealed that half of all
sexually active participants had at least one sexual
problem; but only 19% had sought medical care, and
only 9% reported being asked about sexual health
in the previous 3 years.[6] Most patients (over 90%)
believe that it is a physician’s role to address sexual
health concerns and are grateful when their doctor
initiates the discussion.[7]

I. EDUCATIONAL ASPECTS OF
SEXUAL MEDICINE
S. Parish, J Dean

1. Introduction
In modern society there are many educational needs
regarding sexuality and the clinical management
of sexual concerns, problems and disorders. This
discussion will focus on the current state of sexual
health education in physician undergraduate,
graduate and postgraduate medical education. We
will also provide a summary of current standards for
developing of curricula and defining competencies in
sexuality education.

b) Physician Barriers
Physicians report numerous barriers to addressing
sexual problems including: insufficient knowledge
about the diagnosis of sexual function and dysfunction;
inadequate training in communication skills; lack of
information about treatment options; apprehension
that their inquiries may offend the patient; low
recognition that healthy sexual activity is important;
time constraints; inadequate reimbursement, lack of
privacy, cultural and language barriers, and personal
discomfort about sex including language, ageism;
and the assumption that all people are married,
heterosexuals, and monogamous.[8] Physicians
may have difficulty remaining objective and
separating their personal views from those of their
patients.[9] Physicians in training may have limited
sexual experience, unresolved issues regarding
their own sexuality, or concern about developing
sexual feelings toward patients.

a) N
 eed for Improved Sexual Health Educatt
tion
There has been an increasing awareness regarding
sexual health in recent years, and more public
attention has been focused on sexual problems,
such as erectile dysfunction (ED). However, despite
increased professional awareness and increasing
demand from patients, ED remains under-diagnosed
and under-treated by doctors across the world. This
is also true for other male sexual dysfunctions, as well
dyspareunia and disorders of desire in women.[1]
Only 25% of U.S. primary care physicians actually
take a patient’s sexual history, citing lack of training
as the most common reason for not doing so.[2,3,4]
Both patient’s and physician’s acknowledge the lack
of discussion of sexuality in clinical settings and thus
under-diagnosis of sexual problems. Patients want
to discuss sexual issues, but perceive significant
barriers. For example, in one study, 71% of surveyed
patients felt their physician doesn’t have time, 68%
didn’t want to embarrass physician, and 76% believed

In several studies physicians reported gender as a
significant barrier to sexual history taking. In one
survey of a multidisciplinary practice, male and
female physicians reported significant discomfort
interviewing patients of opposite sexes;[10] and in
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a course on ED, dealing with communication and
management strategies, female physicians report
more perceived difficulty as compared to their male
colleagues.[11]

sexual problems. Improving screening procedures
does improve recognition. In a frequently cited study
in which clinic physicians were trained to take a
screening sexual history, 53% of the patients reported
a sexual problem.[7 Most] (91%) of the patients said
they considered questions about sexuality to be an

c) Detection of Hypoactive Desire and Related
Female Sexual Problems

appropriate part of the interview. Training in sexual
health screening increases detection, which satisfies
patients.

Sexual problems in women are common. In the
recently published study Prevalence of Female
Sexual Problems Associated with Distress and
Determinants of Treatment Seeking (PRESIDE),
almost half (43.1% age adjusted estimate) of women
had some sexual problem. Low desire, present in
37.7% (age adjusted estimate) of subjects, was the
most common sexual problem observed. Sexually
related personal distress was present in 22.8% of
subjects, and a sexual problem with associated
personal distress was present in 12.0% of women.[12]
Despite this substantial prevalence, the majority of
physicians rate their knowledge of FSD as only fair
to poor; and their level of comfort parallels their selfassessed knowledge. In a systematic survey of an
academic primary care clinic in which half of potential
subjects responded, 90% of clinicians reported little
confidence in making the diagnosis of Hypoactive
Sexual Desire Disorder (HSDD), 90% of physicians
had not screened a patient for HSDD. Faculty were
more confident than residents.[13]

e) Physicians’ Desire for Sexual Health Educatt
tion
In the ED course discussed above, physicians’
previous training in communication skills was
reported as the strongest predictor for sexual history
taking.[11] While physicians typically do not receive
adequate training in sexual medicine and sexual
history taking, they believe that they should address
sexual problems and that they need more training.
Practicing physicians can gain increased comfort
and experience in managing sexual problems by
incorporating routine sexual health questions into
their practice, by addressing the barriers discussed
above, by sharing cases with colleagues, and by
exploring their own attitudes toward sexuality.[9]
As we will discuss, physician education, targeted
at improving skills, increasing knowledge, and
encouraging awareness of personal biases, is
the key to minimizing obstacles that interfere with
doctors optimally addressing sexual health.

In a recent fax/ e mail study of a random sample
of practicing physicians that used a case vignettebased survey, 21% of OB/GYNs and 38% of primary
care physicians reported that were not at all confident
about treating HSDD. In multivariate analysis, low
confidence was associated with perceived time
constraints, the perceived lack of effective therapy,
fewer years in practice and fewer patients who
presented with distressing sexual problems per
week. Female PCPs were less confident than males
about their ability to treat HSDD, an observation
not reported in OB/GYNs. Respondents also cited
perceived time constraints and lack of therapeutic
options as barriers to initiating discussions about
sexual health. Respondents believed that medical
and residency education provided inadequate training
for sexual history taking, however participation
in continuing medical education and practice
experience were associated with greater confidence
in the multivariate analysis.[14] The many significant
barriers to providing effective care for women’s
sexual health are poorly and variably addressed by
existing curricula and educational programs.[15]

2. Current State of Undergraduaate Sexual Health Education
The majority of medical students believe that sexual
history taking will be an important part of their future
clinical practice; however, between 42-62% of U.S.
medical students feel that the training on sexuality
they received in medical school is inadequate.[16]
Studies assessing curricula at individual institutions
have demonstrated that students receive a
broad range of non-standardized training. More
controversial topics in sexual health have even less
favorable representation. For example, of the 82 U.S.
medical schools that responded to a survey (65% of
the 126 schools surveyed), 8 faculty reported that
they had no teaching on gay and lesbian issues.[17]
Cultural influences on sexual practices do not appear
to be addressed in most sexuality curricula.
The most comprehensive recent information about
the status of undergraduate sexual health education
is reported in a recent survey on sexual health training
in medical schools in the USA and Canada.[18] In
this survey 141 medical schools were contacted,
and 101 valid responses were returned. The survey
asked about the type of educational experiences,
whether they were mandatory or elective, whether
they were designed by single or multiple disciplines,
and the number of course hours dedicated to human

d) Screening and Detection of Sexual Problt
lems
Clinicians infrequently screen for sexual problems, so
detection rates are consequently low. If practitioners
do take sexual histories, they most commonly focus
on sexually transmitted disease risk assessment
and prevention and/or contraception rather than
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sexuality. The questionnaire also assessed specific
content areas, as well as exposure to and training
in clinical settings addressing sexual problems.
Additionally, the survey assessed the availability of
continuing medical education (CME) programs in
sexual medicine and related topics.

could be distributed to medical schools for direct use
or as a basis for independent curriculum developmment. In addition to the teaching materials, a 20-30
hour program (available electronically) is to planned
to assist in faculty training and development.[20]

b) New Developments in U.S. Undergraduate
Medical Sexual Education

A total of 84 respondents (83%) reported using a
lecture format for sexuality education. Two thirds
of the schools used a multi-disciplinary approach
to teach sexual health, and three quarters of the
schools reported Psychiatry as the most frequently
involved discipline. The majority (54%) of the
schools provided 3-10 h of education. The curricula
of 96 respondents included causes of sexual
dysfunction (94%), its treatment (85%) altered sexual
identification (79%) and issues of sexuality in illness
or disability (69%). Only 43 (42%) schools offered
clinical training programs that focused on treating
patients with sexual problems and dysfunctions; and
56 (55%) provided the students in their clerkship with
supervision in dealing with sexual issues.

A number of medical schools have made
improvements to their sexual health education
programs. Several models described below
incorporate a multi-disciplinary approach to enhance
trainees’ attitudes, knowledge, skills, and overall
comfort in managing sexual health problems. Table 1
outlines the elements including attitudes, knowledge,
and skills training that have been addressed in sexual
health curricula. A variety of innovative teaching
methods are described in the examples below.
Case Western Reserve University School of Medicine
described the implementation of a “comprehensive,
cross-disciplinary and innovative curriculum that
is based on three primary objectives for teaching
sexual health: attitude change, behavior change
and knowledge acquisition.” [21] Attitude change is
accomplished by promoting students’ awareness of
their own attitudes toward sexuality and exposure
to normal variations of sexuality. Behavior change
is being addressed by enhancing communications
skills “regarding all aspects of sexual functioning.”
Knowledge acquisition involves a multi-disciplinary
approach to all aspects of sexual health, including
topics such as biology; sexual development; and
sociologic issues such as the impact of ethnicity,
race, culture, and economic status on sexual health.
Strategies to incorporate the sexual health content
include faculty development to enhance sexual
communication skills; additional didactic sessions;
case-based learning; standardized patient (SP)
interviews; testing using multiple choice questions;
assessment of students’ attitudes using the Sex
Knowledge and Attitudes Test (SKAT); and the
creation a sexual health website.

In a survey of 25 UK medical schools’ teaching on
erectile dysfunction (ED) to undergraduates, only
9 indicated that the subject was covered in their
curriculum; and only 5 reported providing significant
exposure within an integrated program of teaching
on sexuality. The others stated that ED is covered
by a 30 - 60 minute lecture, either during urology or
gynecology rotations.[19]
A global survey was conducted through a
collaboration between ISSIR (Int. Soc. for Sexual and
Impotence Research), WHO, and World Federation
of Medical Education (WFME). The report concluded
that approximately 30 % of medical schools have
no educational program in human sexuality or
sexual medicine and that 50 % have less than 10
hours teaching, mostly related to reproduction.
The disciplines most involved in teaching are
Gynecology, Psychiatry and Urology; and only 15 %
of schools have more than 20 hours of teaching with
multidisciplinary involvement.[19]

a) ISSR/ISSM Curriculum in International Undt
dergraduate Sexual Health Education

The enhanced curriculum at Case Western also
employed Objective Structured Clinical Exams
(OSCEs), including both sexual health content
in existing stations and stand-alone stations. An
OSCE is a timed, multi-station examination in which
learners perform tasks such as interviews, physical
exams, and counseling with SPs in realistic settings.
At each station learner performance is evaluated with
specific checklists or global rating scales, completed
by faculty proctors and/or SPs.[15]

In response to the survey described above, the ISSSIR educational committee (www.issir.org) recommmended a globally applicable curriculum (www.medssexedu.net) calling for an intensified global strategy
in the future teaching of medical doctors in Sexual
Medicine. In 2005 the International Society of Sexual
Medicine (ISSM) chartered an education committee
that was charged with reviewing curriculum at 1,700
medical schools worldwide. The committee then inittiated the creation of a structured, multidisciplinary,
medical school curriculum with modules pertaining
to sexual medicine that could be adapted to suit diffferent cultural needs. Although the curriculum is still
under development, when available these modules

The University Of Massachusetts Medical School
implemented curricular enhancements throughout
the four years. These include an elective reflection
session regarding students’ reactions to the
dissection of the female pelvis during the first
year anatomy course; an elective session on the
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“Medical Risks of the Gay, Lesbian, Bisexual and
Transgendered Community”; and a multi-disciplinary
one-week elective women’s health course for fourth
year students.[22]

Graduate Medical Education has outlined residency
program training requirements for all disciplines
(www.acgme.org). Sexual medicine requirements
are also very general. Internal Medicine residents
should receive “instruction and clinical experience
in the prevention, counselling, detection, diagnosis,
and treatment of gender-specific diseases of men
and women.” Family medicine guidelines call
for the “teaching of human sexuality.” Pediatrics
requirements mandate learning about sexual abuse,
and male and female reproductive health including
sexuality, pregnancy, contraception and STDs.
Urology requirements include training in sexual
dysfunction. OB-GYN residents should receive
training in contraception, infertility, menopause,
high-risk sexual behavior, as well as specific sexual
medicine skills such as sexual history taking and
psychosexual counseling. Psychiatry guidelines are
vague, addressing issues of gender, race, ethnicity,
socioeconomic status, religion/spirituality, and sexual
orientation (knowledge and attitudes).[15]

Other educational initiatives in sexual medicine
include student-initiated programs. Useful learning
methods included discussions with fellow students,
interactive presentations with faculty, patient panels,
didactics, and teaching peers.

c) New Developments in International Undergt
graduate Sexual Medicine Education
Some innovative model curricula have emerged
from medical schools in the United Kingdom (U.K).
The University of Cambridge instituted role-playing
mock clinic scenarios, which allows students to
empathize with the patient, and discover and
test beneficial behaviors.[23] The University of
Cambridge also conducts a session dedicated to
increasing awareness of homosexuality. During the
session students explore internalized prejudice by
brainstorming all the slang terms they know relating
to homosexuality and then reflecting on them
silently.

Both the LCME and ACGME now require
performance-based assessment to document the
acquisition of competencies. They require direct
observation of live patient encounters; SPs and
OSCEs are the preferred or next best method for
assessing many clinical skills. These principles of
competency evaluation have not yet been directly
applied to sexual medicine skills; in order to meet
contemporary standards, the discipline of sexual
medicine will need to incorporate these educational
approaches into new curricular efforts.

Another medical school in the UK, LeicesterWarwick Medical School, initiated a course designed
to aid the students in recognizing their attitudes
and values toward sexuality.[24] Methods include
desensitization, problem solving and reflection.
Students address their embarrassment with sexual
topics, including becoming familiar with slang and
medical terms in a safe environment in which they
might rehearse their reactions and responses.

b) New Developments in Residency Sexual
Health Education

3. Current State of U.S. Graduate
Medical Education

Few residency training programs have described
innovations in sexual health education. The
Robert Wood Johnson Medical School (RWJMS)
has been an internationally recognized model for
comprehensive sexual health education for medical
students since 1973. Using a small group interactive
format, the course seeks to provide a culturally
diverse and patient-centered approach” focusing
on three components: (1) integration of didactic and
attitudinal learning; (2) multidisciplinary approach
to sexual problems; (3) clinical skills, including
communication skills and sexual history taking
(http://www2.umdmj/hspweb). A similar model was
developed for residents, incorporating the three
components into a half-day program for senior house
staff from RWJMS-affiliated residency programs in
multiple specialties, including 46 internal and family
medicine, psychiatry, geriatrics, OB-GYN, urology,
and pediatrics residents.[25] Methods included
didactic presentations on sexual dysfunction,
physician and patient panels, an audience response
system with feedback, and interviewing skills
practice.

Sexual health training in graduate medical education
is understudied and largely unaddressed. According
to Rosen et al, “Residency training in sexual medicine
has been largely neglected, with little attention
given to educational curriculum development or
implementation; and few programs have training
in sexual problem management across disciplines
or subspecialties (e.g. family medicine, internal
medicine, OB-GYN, urology, and psychiatry).[25]

a) Accreditation Standards for U.S. Undergt
graduate and Graduate Sexual Health Educatt
tion
The Liaison Committee on Medical Education (www.
lcme.org) determines accreditation standards for
medical schools. The curricular requirements related
to sexual health are general and include learning
about: behavioral subjects; communication skills,
medical consequences of common societal problems,
such as abuse; diverse cultures and belief systems,
and gender biases. The Accreditation Council for
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4. Current State of Post-Graduate
Sexual Health Education and CME
Programs

increased physicians’ self-reported comfort in dealing
with sexual concerns. Athanasiadis and colleagues’
study, which assessed the outcome of a workshop
on erectile dysfunction (ED) management, is one
example of a multi-modal intervention that employed
a multidimensional self-assessment plan in the
overall course evaluation.[26] This 7-hour workshop,
run by a University-based sexual and reproductive
health organization, was delivered at 12 sites.
The primary aims were to expose multidisciplinary
groups of physicians to sexual health issues and
behaviors, and to train these physicians on sexual
history taking and communication, as well as ED
management. The intervention employed an array
of instructional methods including didactics, tutorials,
video-based dramatization, group scripted roleplay demonstration with participant discussion and
decision-making and individual role-play practice.
Standardized questionnaires demonstrated shifts
in physicians’ attitudes toward patient-centeredness
and less judgmental attitudes towards patients’
sexuality. Physicians’ self-assessed their knowledge
acquisition and rated the efficacy of the course
components; participants gave the highest ratings
to the tutorial on ED management and the sexual
history taking role-play.

Less than half (44.6%) of the North American medical
schools who responded to the 2003 survey discussed
above offered continuing medical education (CME)
programs for professionals interested in sexuality
related topics.
In response to the increasing demand and interest,
some organizations, composed of practicing
physicians in one or several disciplines, now offer
lectures, workshops, and longer courses on the
evaluation and treatment of sexual dysfunction.
Organizations that have provided these courses
include the American College of Physicians (ACP)
(representing general internists and subspecialists),
the American Academy of Family Physicians
(AAFP), the American Psychiatric Association
(APA), the North American Menopause Society
(NAMS), and the American Urological Association
(AUA). Academic societies, such as the Society for
General Internal Medicine (SGIM), offer workshops
geared toward clinician educators that address both
clinical care and teaching strategies. In the last
decade multidisciplinary, specialized organizations
such as the International Society for the Study of
Women’s Sexual Health (ISSWSH) have been
sponsoring meetings that are dedicated to sexual
health research and educational courses designed
to enhance clinical care.[15] Other international
organizations, such as the Latin American Society
for Sexual Medicine (SLAMS), have also offered
sexuality courses on the Internet. Also, postgraduate sexual education commonly occurs through
the establishment of preceptorships, other formal
arrangements and consultations, direct observation
of sexual health specialists, and networking.

Consistent with previously published studies,
Athanasiadis
and
colleagues’
assert
the
effectiveness of scripted role-plays, combined with
interactive small group formats using problembased learning, for acquiring communication skills
for sexual history taking and clinical management
of sexual dysfunction.[26] It is important to note
that their outcomes solely relied on self-reported
changes attitudes, knowledge, and skills, and not on
physician self-reported or objective changes in their
clinical practice.

Industry sponsored CME programs consist of
symposia at professional meetings, teleconferences,
and internet-based training programs on sexual health
problems. Teleconferences include interactions with
live speakers in conjunction with slide presentations
on clinical assessment and management. Webbased resources include case-based formats
and video demonstrations of skills such as sexual
history taking and behavioural sexual counselling.
Newer developments include interactive web-based
programs, which give medical trainees feedback
on demonstrated communication and counselling
skills.

The most extensive post-graduate CME program
to date was initiated by the European Society for
Sexual Medicine (ESSM) in 2007. The ESSM
launched the Oxford course, a 2-week residential
program of 76 hours of teaching, discussion, and
sexual health interviewing and counselling skills
training, conducted by international experts, for
29 physicians of 21 nationalities from a wide
spectrum of disciplines. This course, described as
“an outstanding success,” was designed to be a
first effort toward compliance with the “structured
teaching requirements” anticipated for professional
qualification as a sexual health specialist under the
new European Division of Sexual Health.[27]

a) New Developments in Post-Graduate CME
Programs

5. Summary of Sexual Health Educattional Methods

Some data has been published regarding the
efficacy of professional training in sexual health.
Seminars and workshops using an array of
teaching interventions (e.g. videotapes, scripted
and improvised role-plays, and case studies) have

In the examples above, an array of educational
methods have been employed to meet the challenges
of teaching sexual medicine at all levels of medical
education. These and other methods and their
benefits are summarized below:
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• Lectures on sexual health content: instruction by

(2) The majority of program innovations have focused
on the dissemination of clinical knowledge. Some
programs have included skills training; however
few have addressed the full spectrum of clinical
skills including sexual history taking, physical exam,
procedures, behavioral counseling, and medical
recommendations.
Individualized skills training,
combined with immediate feedback, has not been
substantially employed.

experts on complex biomedical issues

• Case-based seminars: interactive, generate adult
learning

• W
 orkshops and patient panels: exposure to
multiple viewpoints

• T
 raining in interviewing couples: modelling of

(3) Evaluation of the efficacy of educational
programs has primarily relied upon trainees’ selfreport of program efficacy and self-assessment
of changes in knowledge, skills, and attitudes.
Objective measurement of the performance of
clinical skills has not been reported. Although
some training programs have employed OSCEs to
assess the acquisition of clinical skills, standardized
competencies and performance parameters have
not been well described.

complex interaction

• Discussion groups: exploration of feelings and selfreflection

• Immersion/desensitization: exposure to alternative
practices

• Scripted Role-Play: observe expert demonstration
of interviewing/counselling skills

(4) Objective measures of the impact of graduate and
post-graduate physician training in sexual health on
patient satisfaction and objective health outcomes
are lacking. Follow-up questionnaires documenting
changes in clinical practice after sexual health
training have not been employed.

•R
 ole-play (individual): practice eliciting sensitive
information in a safe environment (open-ended
questions and normalizing statements)

• Standard patient scenarios: structured practice
with immediate feedback

Future training programs at all levels of medical
education
should
incorporate
standardized
measures of skill acquisition with objective patient
outcomes into the design of the educational initiative.
Objective evidence of the benefits of sexual health
education on patient care is necessary to stimulate
the development of the field and support the need for
more widespread education and training.

•O
 bserved structured clinical encounters (OSCEs):
competency assessment and evaluation

• V
 ideo review of live encounters: individualized
feedback and self-reflection

• C
 linical and research electives: personalized in-

7.Barriers to the Implementation of
Sexual Health Educational Proggrams

depth exposure

•F
 aculty development: enhance dissemination and
multidisciplinary interaction

While there have been some substantial advances
in the delivery of sexual health education programs
worldwide, significant barriers to their implementation
still exist. These include:

6. Summary of Deficiencies in Current
Sexual Health Training Programs
Numerous innovations have occurred in recent years
in undergraduate, graduate, and post-graduate
sexual health education. Emerging curricula have
enhanced training in knowledge, skills and attitudes;
and institutions and organizations have employed an
array of educational methods. However, standards
for curriculum development and the assessment of
competencies, such as those developed in the U.S.
by the ACGME, have not been adequately employed
in sexual health education. Four specific deficiencies
can be identified.

• Lack of public awareness of the importance of
sexual health as a priority

• Lack of governmental and other public funds

dedicated to the development of sexual health
education programs

• Deficiency of resources in educational settings,
such as new textbooks and equipment

• Few hours of dedicated curricular time in medical
schools and residency training programs

(1) Most curricula have consisted of set lectures or
seminars. Few programs have employed learnercentered learning, which encourages individual
learners’ to self-assess their needs, define
personalized goals, and track their progress.

• Paucity of faculty development programs
• Few well qualified and trained professionals to
carry out educational programs
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• Lack of widespread access to educational

Knowledge

programs

Anatomy and physiology of the sexual response

• Lack of attention to sexual health issues across

Psychology

ethnicities, religions, and races

Biological basis of human sexuality

8. Mandate for a Universal Underggraduate Sexual Health Curricullum

Sexual development
Sexual identity and orientation

This committee recommends an intensified global
strategy in the future teaching of basic sexual health
education, as an obligatory part of the learning
requirements for physicians. As described above
several international organizations have made
recommendations through initiatives regarding the
development of sexual health curriculum.

Gender identity
Sexual behavior
Sexual dysfunction
Cross-cultural issues in sexual health
Sex and relationships

Recently, the ISSM Education Committee has
initiated the process of recommending a universal
curriculum for all medical schools. This committee
has targeted three aims that include (i) defining
competencies in relevant to sexual health education,
including knowledge, skills and attitudes; (ii)
creating an effective teaching and assessment
process to ensure and demonstrate the acquisition
of competencies and impact on patient outcomes;
and (iii) designing an implementation strategy
that includes dissemination to worldwide medical
universities.

Sex and reproductive health
Sex and ageing
Sex and the effect of medical problems and their
treatments
Therapeutic interventions for sexual dysfunction
Medications
Surgery
*Office-based counseling
Sexual psychotherapy

Core elements should include:

• Basic knowledge of human sexuality

*Medico-legal aspects of sexuality and sexual
behavior

• Awareness of personal attitudes towards one’s own

*Ethical aspects of sexual medicine

and other people’s sexuality, which should include
a respectful attitude towards persons with different
sexual orientations and sexual practices

*Sexual research
*History of sexual medicine

• B
 asic skills in identifying, diagnosing, managing

Skills

and, if necessary, referring to the appropriate
professional, sexual health problems

Communication
With professionals

9. Recommended Sexual Health Trainiing for Post-Graduate Physicians

With patients and partners
*Education

This committee promotes the need for the
establishment and support of continuing education
for established health professionals. This committee
also believes that there should be a requirement
for physicians specializing in sexology and sexual
medicine to undertake a specified training program
appropriate to their discipline.

With professionals
With patients and partners
Clinical assessment
Clinical management
Clinical governance

We recommend that the content for such curricula
should be similar to undergraduate education, with
the addition of issues relevant to the practicing
physician (highlighted with an *). A core training
program should be based on the best available
evidence-based medicine and include:

*Administrative skills
*Research skills
*Advocacy skills
Such programs, whether at basic level or for
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the specialist, should be properly validated and
supervised by an appropriate academic authority. In
conjunction with universal standards, we recommend
the establishment of regional and international
centralized infrastructures, which create standards
for accreditation, and overseeing of the practice of
sexual medicine.

sexual dysfunction management. The efficacy of
these interventions on the acquisition of clinical
skills and patient outcomes has not been assessed.
Hopefully, existing models have established a trend
that will inspire all medical schools to offer mandatory,
comprehensive curricula in sexual health education.
Graduate medical sexual education is has just
begun to address the need to give physician trainees
uniform, standardized skills to meet the demands of
current clinical practice. Continuing medical education
programs are being offered in multiple disciplines
and by specialty multidisciplinary organizations. The
challenge is to create widely available programs that
provide physicians across specialties with the skills
needed to meet contemporary patients’ needs in
sexual health care.[15]

10. Conclusions
Concordant with major advances in the evaluation
and treatment of sexual dysfunction, society has
become more willing to recognize sexual problems
and discuss sexual health. However, many medical
students, house staff, and practicing physicians
continue to receive variable, non-standardized or
inadequate training in sexual history taking and

Table 1. Components of Model Undergraduate Sexual Health Curricula
Attitudes

Self-awareness of own beliefs, values, attitudes
Reflection/ desensitization
Variations of normal sexual behavior
Ethical issues

Knowledge

Biology of sexual development on molecular level
Anatomy and physiology of human sexual response
Psychological influences on sexual development
Causes of sexual dysfunction (biological, psychological, social)
Impact of medical illness, treatment, medications
Sexual health in adolescence
Impact of menopause, aging on sexuality
Sociologic issues (ethnicity, race, culture, religion, sexual orientation and economic status)
Sexuality in special populations (disability)
Reproductive biology (contraception, pregnancy and infertility)
Sexually transmitted diseases
Sexual abuse/ violence
Gay/ lesbian/ transgender healthcare
Treatments for sexual dysfunction (pharmacologic, behavioral)

Skills

Sexual history taking
Comfort with sexual language
General communication skills
Gynecologic/ genitourinary exams
Integrated diagnosis of sexual dysfunction
Management of sexual disorders (pharmacological, counseling, devices)
Management of sexual side effects of medications
Behavioral therapy

From: Parish SJ, Clayton AH. Sexual medicine education: review and commentary. J Sex Med.
2007;4:259-267.
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ality education of physicians in North American medical
schools. Int J Impot Res 2003;15 (Suppl 5):S41-S45.
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that other person. Thus considering only the patient’s
autonomy and rights when it comes to sexual health
is oversimplified.

II. Ethical Perspectives in Sexual
Medicine

Consider the common situation where a man
with erectile dysfunction consults a physician but
does not bring his wife, whom he says is his only
sexual partner. The range of available treatments
- sex therapy, medical devices, medications, and
surgeries - all will have some impact on his wife.
The patient needs information and education about
his problem and the available treatments AND his
wife needs information and education also. The
sexuality knowledge base of both individuals is
likely to be limited. Moreover, the wife may have
important perspectives to contribute. She may have
health issues that would limit her interest in vaginal
intercourse. She might be so worried about the
impact of the medication, device or surgery on her
(often elderly) husband’s health that she is fearful
about engaging in sexual relations with him. It is
possible that she may feel a more important problem
in the couple’s sexual life is being overlooked by the
focus of this particular consultation. Research has
shown that the information provided by the patient’s
wife sometimes changes not only the treatment
recommendation but the actual sexual dysfunction
diagnosis.[5]

Leonore Tiefer

1. Patient-Physician Ethics
In their classic text, Beauchamp and Childress[1]
described a medical ethics framework for patientphysician relations based on four fundamental moral
principles: respect for autonomy, nonmaleficience
(“do no harm”), beneficence and justice. All the
traditional aspects of modern professional medical
practice can be seen to derive from one or another of
these principles, e.g., mandatory informed consent for
treatment and research participation, confidentiality,
patient rights protection, access to care, and respect
for human dignity. This approach is described in
some detail in the ethics and education chapter in
the previous edition of this Sexual Medicine text.[2]
The approach based on principles has been used in
constructing the ethical codes of many professional
medical organizations and has many important
applications to the practice of sexual medicine.
However, there are some important challenges
and supplements to principlism that have particular
relevance for sexual medicine.

Given these information and relationship issues, the
ethical physician will make every effort to involve the
patient’s wife in order to educate her, involve her and
consider her choices in the matter before a treatment
decision is made.

Challenges to autonomy
It is often said that respect for autonomy is the
keystone of contemporary medical ethics. Each
patient is respected as a competent individual and
given the right to make informed choices about their
own health care. However, sexual activity presents
certain dilemmas that are almost impossible to resolve
using the conventional approach to autonomy and
require that we expand our professional outlook.

2. Ethics in a Multicultural world
We live in multicultural societies where sexual
practices, attitudes and values vary widely, to say the
obvious, from the very liberal to the very conservative.
A small number of professionals will practice sexual
medicine in homogeneous societies, but the rest
need training to clarify their own values and learn
how to handle the complexities posed by cultural
diversity.[6] Professionals without suitable exposure
and facility with the subject of human sexualities
are likely to feel uncomfortable discussing sexual
issues with patients, are likely to make assumptions
based on cultural or age-related stereotypes, may
take overly brief and medicalized histories, and may
feel conflicted about the proper use of resources for
patients such as educational books, videos, websites
and erotic stores.

First, sexuality is a subject about which many-perhaps most--people are very poorly informed
due to the widespread absence of comprehensive
sex education, the limits on sexual information
provided to the public and the abundance of sexual
myths.[3] Assuming that a patient needs only to be
informed about the specific medical choices relevant
to his specific problems ignores the larger context
of misinformation and ignorance, and the almost
inevitable presence of sexual embarrassment and
even shame. Dodds [4] argues, for example, that a
person’s “autonomy competency” is limited whenever
they are uncomfortable, frightened, experiencing
values conflicts, or otherwise compromised, a
situation that seems to describe sexuality quite well.

Sexual values clarification workshops and trainings
are unlikely to be scheduled at medical conferences
but sexology groups such as the American
Association of Sex Educators, Counselors and
Therapists (http://www.aasect.org) have decadeslong experience offering workshops addressing
professionals’ attitudes and values.

Second, sexual activity usually involves another
person and has substantial implications for the
physical and psychological health and well-being of

Sexual rights are an important component of
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sexual values, and organizations such as the World
Association for Sexual Health (WAS) http://www.
worldsexology.org/ offer regional congresses that
include professional training in sexual rights. WAS
has developed documents such as the Declaration
of Sexual Rights (approved in 1999) that is now
available online in 18 languages (http://www.
worldsexology.org/about_sexualrights.asp). Study
of this document will enlarge the sexual medicine
professional’s sense of the human rights and civil
rights perspectives on sexual conduct.3
Finally, discussions of ethics are part of the trend
in cultural competence in health-care delivery.[7]
Cultural competence in sexual medicine embraces
awareness of linguistic, inter-cultural, intra-cultural,
and economic variations, and leads the provider
to avoid making assumptions but rather to inquire
closely about each patient’s and partner’s sexual
beliefs and their origins. It will move the provider
away from overly standardized and stereotyped
approaches towards assessment and treatment that
is truly respectful and patient-centered.

role of medical professionals.
During the past decade, the relationship between
medicine and industry, specifically involving
pharmaceutical and medical device companies, has
come under intense scrutiny. The overriding concern
is that industry ties create conflicts of interest both
real and perceived.…The problem has exceptional
relevance for PMAs because industry funding of their
activities, although varying in degrees, is pervasive
(ibid, p.1367-8)
After reviewing many areas where industry makes
important contributions to medical progress
as well as many potential conflicts of interest,
Rothman and colleagues conclude with 10 explicit
recommendations for PMAs. First on the list is
“a complete ban on pharmaceutical and medical
device industry funding” for general PMA operational
costs (including meetings, research or fellowship
sponsorship, journals and practice guideline
developments) except for clearly identified marketing
opportunities such as journal advertising and exhibit
hall fees (ibid., p. 1368). They recommend a variety
of ways to pool gifts and grants from industry
for research and education that do not identify
individual donors or link recipients to specific donor
companies.

3. Ethics and Research, Continuing
Education, Professional Organizattions
The past decade has seen an explosion of
interest in ethical dilemmas related to the new
relationships between healthcare professions and
the pharmaceutical industry. This evolving area is
especially relevant to sexual medicine because of
the strong interest of the pharmaceutical industry
in potential markets for sexual dysfunction and
dissatisfaction treatments.

This new trend towards elimination of conflicts of
interest between PMAs and the pharmaceutical
industry is relevant for sexual medicine organizations
that grew over the past decade largely as the result
of industry sponsorship and gifts. Continuing sexual
medicine education needs a new paradigm for
operations and support that should evolve through
industry-independent consensus meetings (as
recommended by the IOM).

A 2009 report by the highly respected U.S. Institute
of Medicine (IOM) reviews this area of professional
ethics and makes a number of recommendations for
reform as regards the relationship between industry
and clinical research, education and patient-care.
(http://www.iom.edu/CMS/3740/47464.aspx)
The
IOM’s solution to “disentangling the relationships
between doctors and drug companies” (p.1193)
[8] includes government-sponsored registries to
monitor industry payments, greater disclosure of
all professional-industry relationships, and setting
limits on industry gifts and payments to health-care
professionals.

Conflicts of interest with regard to clinical research
design, conduct and publication of results are also
being scrutinized as the result of recent industry
scandals and changing public values. Recent
scandals regarding the suppression of data and
ghostwritten articles provoked renewed regulatory
attention, but popular awareness had been building
around conflicts of interest in clinical research such
as publication biases, lack of appropriate controls,
and industry-supportive research endpoints. Marcia
Angell, leading medical educator and former editor
of the New England Journal of Medicine makes
some observations that might especially pertain to
the current picture in sexual medicine:

Rothman and colleagues recently reviewed
ethical issues that pertain to professional medical
associations (PMAs).[9] PMAs have central roles
in defining and advancing health care through
conferences, continuing medical education, practice
guidelines, codes of conduct, and public advocacy
positions. PMAs have been very important in
developing the new field of sexual medicine. Rothman
and colleagues emphasize that any threats to the
integrity of PMAs because of questionable financial
links could harm public health and compromise the

Physicians who would be quite skeptical about drug
company advertisements and the pitch of sales reprresentatives tend to trust the peer-reviewed medical
literature. One result of this bias in the literature is
that physicians learn to practice a very drug-intenssive style of medicine. Even when lifestyle changes
would be more effective… (p.1071) [10]
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Ethical issues regarding sexual pharmaceutict
cals

4. Dodds, S. Choice and control in feminist bioethics. In: Rellational Autonomy: Feminist perspectives on autonomy,
agency and the social self. C Mackenzie. N Stoljar, Eds.
Oxford University Press: New York, 2000, pp. 213-235.

Scientifically tested medical and drug treatments
for sexual dysfunctions are relatively recent,
although the history of popular sex enhancers or
aphrodisiacs stretches back thousands of years.
[11] Following the enormous sales success of the
first prescription oral drug for erectile dysfunction,
Pfizer’s Viagra (sildenafil citrate), many companies
became interested in sexual dysfunction and sexual
medicine. Since 1998, a few new products have
been approved, several have been discontinued
while still in clinical trials, and a few older drugs have
been approved for sexual indications. More drugs
are under development including vascular, hormonal
and central nervous system agents.

5. Tiefer, L, Melman A. Interview of wives: A necessary adjunct
in the evaluation of impotence. Sexual Disabil 1983;6:167175.
6. Cooper, DE Ethics for Professionals in a Multicultural World.
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in the era of evidence-based practice. J Profess Nursing
2008; 24:172-178
8. Moynihan, R. Who pays for the pizza? Redefining the relattionships between doctors and drug companies. 2. Disenttanglement. BMJ 2003;326:1193-1198
9. Rothman, DJ, McDonald, WJ. Berkowitz, CD et al. Professsional Medical Associations and Their Relationships With
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In addition to the standard approach of drug
development, testing, approval, and information
circulated to doctors, the sensationalism of
sexuality and the huge profits signaled by the
blockbuster reception of Viagra have introduced new
challenges into the domain of sexual dysfunctions
and pharmaceuticals: unlicensed prescribing, offlabel prescribing, and advertisement directly to the
public.

10. Angell, M. Industry-sponsored clinical research. JAMA
2008;300:106-1071.
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Publishing and Distributing Corp: New York, 1970.
12. Fallon B. ‘Off-label’ drug use in sexual medicine treatment.
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Fallon [12] has recently reviewed the range of
drugs now commonly being prescribed ‘off-label’ for
sexual problems, especially for rapid ejaculation in
men and desire and arousal complaints in women.
He suggests that routine use of such medications
is often appropriate and based on reputable
published studies. Other independent experts [13]
have challenged the widespread use of off-label
prescriptions, suggesting “most lacked evidence of
clinical efficacy” (p. 1023).

COMMENT
Eusebio Rubio-Aurioles
The committee assignment of reviewing the broad
spectrum of topic proved to be a significant challenge
that in fact created a longer period of agreement
that expected. An unfortunate agreement in the
committee was the decision to publish some of the
members’ views in an independent way, that is, with
the member supporting only what she has to say
about the subject.

In any case, no one will argue that sexuality
pharmaceuticals are among the best-advertised of
all drugs in those countries (currently only the USA
and New Zealand) that permit direct-to-consumer
advertising (DTCA). This situation has introduced
numerous problems regarding patient demand,
overprescribing, and patients’ miseducation.
However, the era of DTCA may be ending, and, with
it, some of the ethical dilemmas sexual medicine
professionals have faced will subside. However,
this arena of practice will continue to offer thorny
challenges to all careful practitioners

Although Leonore Tiefer´s statement is highly
pertinent and provocative, other members of the
committee felt obliged to state specific comments
and additions to this contribution to present a more
balanced view, since the clear anti-pharmaceutical
approach that she chooses is at the same time
biased and unbalanced. Also, in some instances the
references and commentaries posed are expanded.
The conflict of interest ethical dilemma in sexual
medicine is a real one. However, pointing out only
the negative aspects of this dilemma might be unfair
and unrealistic, especially when the precisely the
current level of development of sexual medicine as
a field of inquiry, research, medical diagnosis and
treatment has had an unprecedented development
because of the involvement of the pharmaceutical
industry, as the report quoted by Tiefer states:
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International proposals for ethics in sexual
medicine

and government are essential to the discovery
and development of new medications and medical
devices that provide improved means for the
prevention, diagnosis, and treatment of health
problems. Historically, the federal government has
taken the lead in supporting discoveries in basic
science, whereas commercial firms have focused
on the discovery of specific medicines and then their
development through clinical trials to the regulatory
approval of marketable products (p.97 [1].

The World Association for Sexual Health (WAS) has
produced two documents that are highly relevant for
ethical considerations in sexual medicine: the WAS
Declaration of Sexual Rights and the In 1999, the
WAS issued a Declaration of Sexual Rights that
includes the basic values that are needed for a
healthy sexual development and life. This declaration
is reproduced in Box A and is available at http://www.
worldsexualhealth.org/sites/default/files/Declaration
%20of%20Sexual%20Rights.pdf

The ethical dilemma posed by the involvement of
the pharmaceutical industry should of course be
addressed and professional medical organizations,
scientific journals and health professionals in general
should be aware that profit oriented activities with
health professional should always be conducted
with the highest scientific standards and in all cases,
all levels of possible conflict of interests should be
acknowledged.
The comments on off-label use of drugs for sexual
dysfunction, as stated by Tiefer, is also unfortunate.
One of the most researched uses of off-label
medication for sexual dysfunction is the use of
Selective Serotonin Reuptake Inhibitors (SSRIs)
for the management of premature ejaculation. The
review quoted by Tiefer [b], where authors state that
off-label used lacks of scientific evidence, does not
include the use of ISSR for this off-label indication,
therefore, suggesting that the use of off-label
medication for the treatment of premature ejaculation
lacks scientific evidence is misleading, especially in
view of the fact that approval for drugs to treat this
condition is still pending in many countries of the
world.
The fact that pharmaceutical industry supports
continuous medical education activities poses
another ethical dilemma. The suggested ban of
support from the industry can make sense in areas
of the world that have sufficient economic resources
as to ask Universities, and government supported
agencies to take over the role of promoting
continued medical education. However, we have to
recognize the in many areas of the world, activities
supported by industry are the only ones available
to the health professionals. Rather that promoting
a generalized ban that would result in a detrimental
effect for the underdeveloped areas of the world, a
strengthening of the ethical standards in industry
supported activities should be encouraged. The
pharmaceutical industry has responded to these
problems issuing recently a series of modifications
to a code of ethics that promotes self regulation of
their relations with health professionals (Code on
Interactions with Healthcare Professionals, available
at http://www.phrma.org/files/attachments/PhRMA%
20Marketing%20Code%202008.pdf )
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Box A

Declaration of Sexual Rights3

Sexuality is an integral part of the personality of every human being. Its full development depends
upon the satisfaction of basic human needs such as the desire for contact, intimacy, emotional
expression, pleasure, tenderness and love.
Sexuality is constructed through the interaction between the individual and social structures. Full
development of sexuality is essential for individual, interpersonal, and societal well being.
Sexual rights are universal human rights based on the inherent freedom, dignity, and equality of all
human beings. Since health is a fundamental human right, so must sexual health be a basic human
right.
In order to assure that human beings and societies develop healthy sexuality, the following sexual
rights must be recognized, promoted, respected, and defended by all societies through all means.
Sexual health is the result of an environment that recognizes, respects and exercises these sexual
rights.
1. The right to sexual freedom. Sexual freedom encompasses the possibility for individuals to express
their full sexual potential. However, this excludes all forms of sexual coercion, exploitation and abuse at
any time and situations in life.
2. The right to sexual autonomy, sexual integrity, and safety of the sexual body. This right involves the
ability to make autonomous decisions about one>s sexual life within a context of one>s own personal and
social ethics. It also encompasses control and enjoyment of our own bodies free from torture, mutilation
and violence of any sort.
3. The right to sexual privacy. This involves the right for individual decisions and behaviors about
intimacy as long as they do not intrude on the sexual rights of others.
4. The right to sexual equity. This refers to freedom from all forms of discrimination regardless of sex,
gender, sexual orientation, age, race, social class, religion, or physical and emotional disability.
5. The right to sexual pleasure. Sexual pleasure, including autoeroticism, is a source of physical,
psychological, intellectual and spiritual well being.
6. The right to emotional sexual expression. Sexual expression is more than erotic pleasure or sexual
acts. Individuals have a right to express their sexuality through communication, touch, emotional
expression and love.
7. The right to sexually associate freely. This means the possibility to marry or not, to divorce, and to
establish other types of responsible sexual associations.
8. The right to make free and responsible reproductive choices. This encompasses the right to decide
whether or not to have children, the number and spacing of children, and the right to full access to the
means of fertility regulation.
9. The right to sexual information based upon scientific inquiry. This right implies that sexual
information should be generated through the process of unencumbered and yet scientifically ethical inquiry,
and disseminated in appropriate ways at all societal levels.
10. The right to comprehensive sexuality education. This is a lifelong process from birth throughout the
life cycle and should involve all social institutions.
11. The right to sexual health care. Sexual health care should be available for prevention and treatment of
all sexual concerns, problems and disorders.
Sexual Rights are Fundamental and Universal Human Rights
Adopted in Hong Kong at the 14th World Congress of Sexology, August 26, 1999
A relatively short statement of ethical issues related to the practice of sexuality related professions was
produced by the World Association for Sexual Health: The WAS Guiding Ethical Principles are available at
http://www.worldsexualhealth.org/sites/default/files/Guiding%20Ethical%20Principles.pdf and are reproduced
in BOX B

198

comitte 4.indd 198

8/25/2010 12:55:31 PM

Box B

WAS- World Association for Sexual Health [4 ]
Guiding Ethical Principles*
Preamble
In our endeavors to achieve international recognition as the peak reference group for all matters associaated with human sexuality, the World Association for Sexual Health (WAS) is committed to ethical practice
in all areas. The Guiding Principles have application for clinicians, researchers, therapists, educators, and
administrators. WAS acknowledges that most professions enunciate a specific code of conduct for their
members, the WAS Guiding Ethical Principles are designed to enhance existing codes and provide guidaance in the sensitive area of human sexuality.
The term sexologist implies a professional with specialist knowledge and skills in the area of human sexualiity. Sexologists employ their specialist skills as educators, researchers, sociologists, clinicians, counselors,
therapists and administrators. These Principles apply to all Sexologists when working within their professsional capacity.
Various terms are used throughout this document to describe those persons, whether they be individuals,
couples, groups, societies or any other entity, receiving services from or potentially affected by the professsional activities of Sexologists. The terms include client, patient, student and research participant. These
terms are not exclusive, nor are they intended to be definitive.
These ethical principles are designed to encompass all areas of sexology.
The Foundation Principles
The Code is founded on those principles recognized internationally through the agency of the United Nattions, the World Medical Association and other, professional bodies.
The major principles are:
Autonomy. The obligation to support the individual’s right to self-governance through free and rational decission making.
Beneficence The obligation to act for the benefit of those who request professional services.
Non-Malfeasance The obligation to do no harm
Justice The obligation to act on the basis of fair adjudication between competing claims.
The Principles
Principle 1: Sexologists shall have appropriate professional preparation and maintain an ongoing
commitment to continuing education. Application: Sexologists must hold a relevant, recognized proffessional qualification for their area of practice. It is the Sexologists responsibility to maintain standards of
professional education and knowledge, based on current research and the development of procedures and
techniques. This should be achieved through regular attendance at continuing professional education proggrams, professional seminars, meetings, congresses and the reading of appropriate professional literature.
Principle 2: Sexologists must operate only within their area of professional expertise and compett
tency. Application: Sexologists should recognize the professional boundaries and the limits of their professsional competency. They should declare the parameters in which they work and, where appropriate, refer
people to another, appropriately qualified sexologist.
Principle 3: Sexologists should inform clients, patients and research participants of their professionat
al qualifications and affiliations. Application: In their place of work, where applicable, Sexologists should
display their qualifications in a manner that is readily observable. Qualifications should be from recognized
institutions and organizations. Limitation: The display should be professional in nature commensurate with
the dignity of the profession.
Principle 4: Sexologists should uphold and enhance the integrity of the profession. Application:
Sexologists should act in a manner that supports and enhances the integrity of the profession. Thoughtful
application of each of these principles achieves this.
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Principle 5: When available, Sexologists should engage in science-based practice Application: Sexoologists should employ techniques and procedures that have demonstrated efficacy, based on appropriate
research. Limitation In behavioral, clinical or social research, experimental and developing procedures may
be employed when the risk/benefit ratio has been carefully assessed and there is full disclosure to the ressearch participant. . In education and health promotion innovative techniques may be used giving due regard
to the social and cultural context and participants are appropriately informed.
Principle 6: Sexologists have a responsibility to maintain and enhance the knowledge, health and
welfare of their communities Application: Actions taken on behalf of a client, patient or community may
have an undesired affect on others, including groups within a society or the society itself. Sexologists should
have regard for the impact of their proposed actions and make a decision based on the greater good.
Principle 7: Sexologists should exercise respect for colleagues. Application: Sexologists should act
in a manner that does not bring disrepute upon their colleagues or their profession. They should act on princciples of fairness at all times and not take actions that undermine individual colleagues. Limitation: Where
a Sexologist has evidence that a colleague has acted unprofessionally is incompetent or otherwise acting
inappropriately, the matter should be first discussed with that colleague and, if necessary, brought to the atttention of relevant authorities.
Principle 8: Sexologists shall not breach the professional relationship. Application: Within the conttext of the professional relationship the Sexologist must act with integrity at all times. A Sexologist must not
engage in intimate relations with a client, research participant, student or patient, or otherwise place them in
a position where the professional relationship is compromised. When the service is of a psychotherapeutic
nature a Sexologist should not provide services to a close family member.
Principle 9 The sexologist shall respect and uphold the autonomy and dignity of those receiving
their professional services. Application: This principle applies irrespective of age, gender, race, ethnicity,
educational level, sexual orientation, social circumstances, or political affiliation. It obliges the Sexologist to
facilitate the exercise of autonomy through providing necessary and sufficient information to enable rational
decision-making. Limitation: Individual autonomy is limited by the recognition of the rights of others and the
avoidance of harm. It is also limited through the capacity of an individual to make rational decisions on their
own behalf. Under such circumstances an advocate may act on behalf of that person. (Appendix 1.)
Principle 10 The Sexologist shall maintain professional confidentiality Application: Sexologists should
maintain confidentiality at all times. Informed consent must be first obtained prior to disclosing information
to third parties. Limitation: Under certain jurisdictions there is a legal obligation to report particular activities
to certain authorities. The Sexologist is morally obliged to make a reasoned decision as to disclosure. Such
decisions should be based on the legal and political circumstances and on what is deemed to be the greater
good.
Principle 11 Where appropriate, the Sexologist should obtain informed consent. Application: Prior
to implementing any action the Sexologist should provide sufficient and necessary information on the recoommended activities and alternatives. The possible benefits and risks must be disclosed. The Sexologist
may disclose which option is, in their professional opinion, the optimum action within a particular context.
Limitation: Where the person is not in a position to provide informed consent, an advocate may act on their
behalf.
Principle 12 Sexologists will maintain appropriate records. Application: Sexologists will maintain reccords on clients, client groups, patients or research participants. Such records may be used for research
purposes when prior, written consent has been obtained.
Principle 13: Sexologists will provide information on their fee schedule to potential clients Applicatt
tion: Prior to the provision of services, information on fee schedules, insurance rebates and tax provisions,
where relevant.
Principles for the conduct of ethical research
Principle 14: Sexologists shall employ recognized research protocols Application: All research acttivities should follow an acknowledged research protocol that is deemed by peers to be appropriate to the
nature of the study.
Principle 15: Sexologists shall employ recognized protocols in the use of human research subjects
Application: The use of human subjects requires adherence to the Helsinki Declaration, which includes the
following: informed consent, potential benefit(s) must outweigh potential risk(s), freedom to withdraw without
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prejudice and confidentiality
Principle 16: Sexologists shall employ recognized protocols in the use of animal research subjects.
Application: The use of animal subjects requires adherence to the protocol set down for the humane treatmment of experimental animals, which includes the following: appropriate housing of the animal subject minimmization of pain and discomfort and appropriate disposal at the conclusion of the study
Principle 17: Sexologists shall utilize peer review to evaluate their work. Application: Research propposals and research reports should be made available for expert and peer review.
Principle 18: Sexologists have an obligation to provide support for, or to conduct research and to
disseminate findings Application: Sexologists should contribute to the development of the body of knowleedge through the conduct of appropriate research and through dissemination of findings. This applies to
adverse outcomes as well as positive one.
*Approved by the WAS General Assembly on July 13th, 2005, Montreal, Canada
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sexuality has been present and absorbed by many
societies originally isolated from the mainstream of
westernized culture. An attempt to overcome this
problem was carried out by a group lead by Murdok
and White in 1969 [9] who assembled a sample of
culturally “pure” societies with information obtained
by a large number of anthropological reports. This
sample has been utilized by many researchers to
make sense of the variability observed amongst
cultures.

III. Socio-Cultural aspects in
sexual medicine
Eusebio Rubio-Aurioles
The influence of culture on sexual behavior has
been extensively studied and documented. In a
classic book reporting the differences on a variety
of sexual behaviors comparing information from
more than 200 societies “culturally independent”
as: “patterned and customary ways of behaving and
acting that characterize the members of a society”
[5]. Sociology has studied culture in several ways but
one of the clearest concepts proposed to study the
relationship of culture with human sexual behavior is
the concept of “sexual script” that basically proposes
that members of a group are prescribed how to
behave in terms of what to do, with whom to do it,
when and how to do it and with a rationale to do it to
have the why [6]. Thus, culture acts through sexual
scripts at an individual level.

One particular review of these attempts merits
mention: In 1986, the American sociologist Ira Reiss
published a report using the standardized sample of
Murdok and White and performed several statistical
analyses to attempt to identify culturally variable
sexual scripts, and culturally invariable sexual
scripts [10]. Reiss conclusion after this analysis
was that the following propositions could be held
after the analysis: 1. Societies judge stable social
relationships as of great importance. 2. Societies view
physical pleasure and self disclosure as the building
blocks of social relationships. 3. Physical pleasures
and self-disclosure are the common outcomes of
sexual behavior. 4. Therefore, sexual behavior will
be seen as important due to its ability to promote
stable relationships. 5. Such stable bonding between
genetic males and females produces a context for
the nurturance of offspring- 6.Stable heterosexual
relationships are the rudimentary bases for
husband-wife and parent-child roles; and thus in this
sense, kinship an gender roles are derivative from
the bonding properties of the sexual relationship. 7.
Important social relationships are culturally defined
in ways that are intended to institutionalize protective
mechanisms and, 8. Therefore, marital sexuality
will involve jealousy norms concerning the ways, if
any, to negotiate extramarital sexual access without
disturbing the existing marriage relationship.

A large number of anthropological and sociological
studies have documented the variability of sexual
behavior that can be attributable to culture [7]. While
the objective of this review is not to present a full
account of the cultural variability of human sexual
behavior, there is a need for the clinician working in
sexual medicine to be aware of the fact that culture
has a very significant impact on how sexuality is
understood and experienced in people´s lives.
This need is particularly important for practitioners
of sexual medicine who serve culturally diverse
populations.
I would be out of the scope of this chapter to cover the
amount of information which is published that refers
to the specific differences among cultural groups. The
reader is referred to valuable resources that have
summarized the characteristics of different areas
and cultural groups around the globe, in particular
the work edited by Robert Francoeur and Raymond
Noonan [ 8] with descriptions on the views and ways
in which human sexuality is lived on 60 countries
and places with information relatively recent, with
the additional advantage of having its contents freely
available over the internet at http://www2.hu-berlin.
de/sexology/IES/xmain.html . A clinician, who finds
himself or herself in a situation where he or she is
serving a patient from a culture not familiar to him,
could find it valuable to review what is available on
the particular culture with this resource or others.

Culturally supported sexual practtices that have been identified as
hazardous to health.
A number of practices held in areas of the world
where culture prescribes what the World Health
Organization (WHO) denominates hazardous sexual
practices remain in today´s world. Among them,
female genital mutilation (FMG), in its various forms
and ways of practice, remains a classic example
where cultural values collide with the minimum
requirements to attain sexual health. Specific
recommendations to prevent FMG from occurring
have been issued [11]
In addition to FMG practices such as dry sex, where
the value of a lubricated vagina is not recognized but
dryness is preferred. Vaginal dryness is promoted by
certain cultures as means of increasing male sexual
pleasure but the health consequences on the female
have been documented as deleterious [12].

Another problem that Cross-Cultural research on
human sexual behavior has encountered is the
fact that many cultures (i.e. groups of people who
were originally isolated in a single cultural milieu)
have encountered a process of acculturation that
has made that the westernized cultural view of
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6. Halt and reverse the spread of HIV/AIDS and
other sexually transmitted infections (STI)

In any event, the possible conflict between health
promoting values and culturally held values continues
to pose a big challenge for the promotion of sexual
health. In general, it can be said that when a cultural
practice challenges the chance of fulfilling a human
right, the practice should be revised and perhaps
challenged and eliminated.

Universal access to effective prevention, voluntary
counseling and testing, comprehensive care and
treatment of HIV/AIDS and other STI are equally
essential to sexual health. Programs that assure
universal access must be scaled up immediately.

A program for cultural change prommoting sexual health

7. Identify, address and treat sexual concerns,
dysfunctions and disorders

Recently, the World Association for Sexual Health
produced a document where the available evidence
was reviewed by a panel of experts from around the
globe [13]. Eight cultural changes were identified as
necessary to promote a sexually healthy world and
they are summarized as follows:

Since sexual concerns, dysfunctions and disorders
impact quality of life, it is critical to recognize,
prevent and treat sexual concerns, dysfunctions and
disorders.
8. Achieve recognition of sexual pleasure as a
component of holistic health and well-being

1. Recognize, promote, ensure and protect sexual
rights for all

Sexual health is more than the absence of disease.
The right to sexual pleasure should be universally
recognized and promoted.

Sexual rights are an integral component of basic
human rights and therefore are inalienable and
universal. Sexual health is an integral component of
the right to the enjoyment of the highest attainable
standard of health. Sexual health cannot be obtained
or maintained without sexual rights for all.
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ECONOMICAL ASPECTS OF
SEXUAL DYSFUNCTIONS
Ridwan Shabsigh, Geoffrey Hackett
Nicolae Calomfirescu, Yasusuke Kimoto, Siegfried Meryn
Luiz Otavio Torres

sues related to ED and other SD for both male and
female. In addition, the Committee is charged to
produce observations, conclusions and recommmendations regarding the economic aspects. The
study of the economics of medical conditions may be
performed at different levels, namely;

INTRODUCTION
The economical aspects of sexual dysfunctions
(SD), primarily erectile dysfunction(ED) has changed
significantly over the years. Limited data indicate
that the economic considerations in SD therapy
continue to increase. There are several reasons
for this increase, including greater acknowledgment
of the widespread prevalence of sexual disorders,
SD’s as undertreated conditions, a broader spectt
trum of individuals at risk, aging of the population
with more concern about quality of life, the success
of oral therapy and other new therapies under devt
velopment. The global aging process and dramatic
improvements in longevity are expected to strongly
influence the economic issues of SD management.
However, there are little published data on the econt
nomic aspects of SD. Further research is necessary
to determine the various components of the econt
nomic impact of ED and other SD. Research should
also explore cultural and ethnic determinants in the
economics of these conditions and societal impact
of their treatment. Therefore, studies should be both
cross-sectional and longitudinal due to the cumulatt
tive effect of SD and the unknown long-term issues
such as rates. Cost-effectiveness analyses can be
informative because they systematically distill medict
cal decisions down to the quantity and quality of life
gained by intervention and may help determine spect
cific algorithms for ED and other SD management
including cost. Drug comparative and drug combint
nation studies have shown safety and efficacy of the
therapy but more longitudinal studies are needed to
further elucidate ineffective and unnecessary expenst
sive combinations. The mission of the Committee
on Economical Aspects is to identify, research,
summarize and report on all medico-economic isst

1. Descriptive economics
This involves a precise definition of the condition
under study, as accurate identification of the disordt
der and the subject is fundamental in the descriptt
tion of the economic consequences.

2. Analytic economics
This involves the search for recognition of trends,
correlations, predictors and other statistical indicatt
tors. This is important in the understanding of markt
ket or consumer behavior and the identification of
influencing factors

3. Interventional economics
This involves the planning of an intervention and the
investigation of a consumer or market response.
This chapter is mainly confined to descriptive and to
a lesser extent analytic economics.

I. EPIDEMIOLOGOGY OF SEXUAL DYSFFUNCTIONS
Sexual dysfunctions in both males and females
have a substantial prevalence throughout the world.
Greater public health awareness surrounding SD,
population growth and the global aging population
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will unequivocally continue to increase the prevalt
lence of SD. The population growth and increased
life spans predispose more people for SD as longevit
ity allows for more active sex life in couples. Sexual
dysfunctions of male and female includes a broad
spectrum of disorders. Male SD includes ED, Peyrt
ronie’s disease, early (premature, rapid) ejaculation,
desire disorder, hypogonadism and priapism. Femt
male sexual dysfunction involves disorders of sexual
desire, arousal, orgasm and dyspareunia, which lead
to personal distress. Therefore, sexual dysfunction
epidemiology can be further appreciated when disst
sected into both male and female SD.

moderate or severe ED to be 22% overall. ED
prevalence rates were 21.9% among 901 White
men, 24.4% for 596 Black men and 19.9% among
676 Hispanic men. [6]
More recently, the National Social Life, Health and
Aging Project (NSHAP) with published data from
2005-2006 comprised of 1455 men 57-85 years
of age surveyed adults about sexual function and
behavior via in-home interviews [7]. Analysis of
the data indicated that the most prevalent sexual
problem were erectile difficulties (37%), where 90%
of these people were bothered by this condition. The
likelihood of being sexually active declined steadily
with age but yet a substantial number of older men
regard sexuality as an important part of life.

1. MALE SEXUAL DYSFUNCTION
Even though numerous studies have been published
in the last five years on prevalence of ED, limited
data is available for the different facets of male
SD, thus, this review will mainly focus on ED and
premature ejaculation (PE). The first major largescale community based study of ED in the US was
the Massachusetts Male Aging Study (MMAS),
which estimated a prevalence of 30 million men
for minimal, moderate and complete ED [1] and
up to 100 million men worldwide. [2] The Health
Professions Follow-up study comprised of more than
31,000 men aged 53-90 years in the United States
(US) found that ED ranged from 25% among those
younger than 59 years to 61% in those older than
70 years old. [3] The National Health and Nutrition
Examination Survey (NHANES) representing both
racial and ethnic groups in the US with a sample
of 2,126 men from age 20-75 years established an
overall ED prevalence rate of 18.4% based on selfreporting of being “sometimes able or never able to
keep an erection adequate for sexual intercourse.”
In this study an association between age and ED
was shown, with prevalence steadily increasing from
6.5% in men 20-39 years to 77.5% in those > 75
years old. Notably, Hispanic men younger than 50
years reported ED at approximately twice the rate
of Whites (12.5% vs. 4.9%), after controlling for
hypertension, diabetes and obesity which are risk
factors for ED. [4]

Despite variations in definition, methodology and
study populations, these studies substantiate
the global extent and presence of male SD. The
prevalence of ED is not the same in different
continents, countries, and ethnic groups. One of
the reasons for this difference may be a non-uniform
definition of ED. [8-9]
While substantial data exist on the prevalence of ED,
there is little knowledge regarding the incidence of
drop out from treatment programs or discontinuation
of follow-up visits. Approximately 9 to 25% of
sildenafil responders discontinued successful
treatment because of medication cost. [10] In a
recent study conducted by Cooke et al, [11] sildenafil
prescriptions were filled by 51.4% of members in
a managed care organization in the first quarter of
2001 but significantly decreased to 13.9% by the
fourth quarter. In order to obtain accurate data of
ED prevalence, it is important to build homogenous
reports with uniform nomenclature regarding
definition and severity of ED. The prevalence of ED
should always be calculated among groups of the
same age range.
The understanding and assessment of premature
ejaculation (PE) has increased over the past
five years.[12]
Although there are varied
conceptualizations of PE, the standards committee
of the International Society of Sexual Medicine
defined lifelong PE as a male sexual dysfunction
characterized by ejaculation which always or nearly
always occurs prior to or within about one minute
of vaginal penetration, and the inability to delay
ejaculation on all or nearly all vaginal penetrations,
and negative personal consequences, such as
distress, bother, frustration and/or the avoidance of
sexual intimacy.[13-14] Current data suggest that
PE is the most frequent male SD with an estimated
prevalence of 20% to 30%.[15] The prevalence of
PE varies widely between different countries. The
Keele (UK) study reported a prevalence of 18%, with
less than 50% of sufferers expressing a desire for
treatment. Prevalence in the Middle East and Japan

The Global Study of Sexual Attitudes and Behaviors
(GSSAB) was an international survey comprised
of 13,618 men in 29 countries that systematically
calculated sexual problems among adults aged
40-80 had an overall prevalence of 10%, mainly in
Asian countries. [5] Their analysis also showed that
ageing effects are quite strong across most regions
with respect to erectile difficulties. In all regions,
except Central/South America and Southeast Asia,
men aged 60-80yrs are significantly more likely to
report erectile difficulties than those aged 40-49yrs
(OR from 2.7 to 6.9). The Male Attitudes Regarding
Sexual Health survey was a nationally representative
study of men older than 40 years of age and minority
groups. The study estimated the prevalence of
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have rates as high as 45-50%.[16] Past data on the
prevalence of PE are varied, once again, in great
part owing to the lack of prior standardization of the
definition of PE and criteria for patient enrollment in
epidemiologic studies.

sexual behavior published in 1948. They recruited a
total of 15,781 men up to 80 years of age and found
a prevalence of erectile dysfunction ranging from
<1% for young men to 80% in the uppermost age
group. A half of century later, the MMAS reported
a similar trend. [1] Specifically, the prevalence of ED
increased from 39% in men in their 40’s to 67% for
those in their 70’s. The validated questionnaire used
in the MMAS was also utilized by a cross-sectional
epidemiological study conducted in four different
countries (Brazil, Italy, Japan and Malaysia). [21]
Collectively, these studies affirm the global extent of
ED with an age-dependent increase in prevalence.

2. FEMAL SEXUAL DYSFUNCTION (FSD)
Female
sexual
dysfunction
(FSD),
a
multidimensional medical condition with organic
(biological), psychological and social (interpersonal)
determinants. FSD has detrimental effects on a
woman’s quality of life and also has economical
and societal impact. The data derived from the US
National Health and Social Life Survey (NHSLS),
which evaluated a national probability sample of
1,749 women, is widely cited due its methodological
approach. [17] The authors reported that 43%
of women are affected by SD. The recent Global
Study of Sexual Attitude and Behaviors (GSSAB)
international survey of 13,882 women 40-80 years
of age found that 39% of women reported a problem
with sexual activity.[5] More currently, the NSHAP
data of 1550 women 57-85 years old reported that
the most prevalent sexual problem was low desire
(43%).[7]

A notable aspect of the global ageing process is
the progressive demographic ageing of the older
population itself. For most nations, regardless of
their geographic location or developmental stage,
the 80 or over age group is growing faster than any
younger segment of the older population. The most
remarkable increase is expected to occur in Japan,
where in 2050; more than 1 in every 3 persons aged
60 or over will be at least 80 years old. In 2050, six
countries will have more than 10 million people aged
80 years or over: China 99, India 48, US 30, Japan
17, Brazil 10 and Indonesia 10 million. Together,
they will account for 57% of all those 80 or over in
the world. The recent UN report showed significant
increase in the average life expectancy in the whole

The Sexual Function Health Council of the American
Foundation for Urologic Disease (AFUD) devised the
first consensus-based definition and classification
system for FSD. It is disorders of sexual desire,
arousal, orgasm and pain that lead to personal
distress. Sexual desire disorder include low desire,
with a prevalence of 43% of women between 5785 years of age.[7] Graziottin et al [18] used the
Women’s International Study of Health and Sexuality
(WISHeS) data of 4,517 women aged 20-70 years to
estimate different prevalence rates for sexual desire
disorder. Germany and the UK had the highest
rates, 36% and 34% respectively, whereas Italy
and France had the lowest rates of 28% and 21%
respectively. Sexual arousal disorders, characterized
mainly by vaginal dryness, have been reported in
39% of women. [7] Orgasmic disorder is reported
in 34% of women. Sexual pain disorders include
dyspareunia and vaginismus, which is reported to
have a prevalence of 12.8%. [19]

world (Fig 1) projecting substantial increase in old
men and women with sexual dysfunctions.

Fig. 1 Projections of Populations > 80 y.o.

Since age has been shown to be a significant risk
factor for all types of SD, we anticipate an enormous
number of patients with ED or SD due to the growing
population for those over 80 (Fig. 2).[22]

n conclusion, there is still great potential for advancing
our understanding of women’s sexual function. The
use of quantitative and validated questionnaires
would help to investigate the extent and importance
of this emerging problem. Additionally, further
research on risk factors, quality of life issues, and
development of effective treatment solutions are
needed to determine the economic impact of FSD.

General practitioners are typically the first point of
contact for men experiencing health problems and
are a primary source of help for SD. Despite this,
many men find it difficult to address this condition in a
clinical setting. Recently, Australian prevalence data
indicated that while 21% of men aged over 40 years
suffer from ED; only 30% discuss their problem with
a health professional. [23] Shabsigh and associates
reported treatment-seeking behavior in 6 different
countries (USA, France, Germany, Italy, Spain and

II. AGING AND SEXUAL DYSFUNCTION
Aging is a key risk factor for the development of male
ED as revealed by the classical work of Kinsey et
al, [20] which is the first epidemiological study of male
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UK).[24] They found that barriers to addressing
ED include patient assumptions that it is a normal
part of aging, apprehension discussing sex and
fear of a negative response. Therefore, aging itself
did not directly increase the cost of ED diagnosis
and treatment. We have to estimate the cost by
combining the age demographics and the treatmentseeking rate in each country or culture. However,
increased acknowledgement and acceptance of SD
worldwide, as well as professional cognizance will
drive the cost of ED much higher.

metabolic syndrome that share an underlying
pathophysiology mechanism with endothelial
dysfunction. For instance, in a cohort of 1,519
healthy men, those with a total cholesterol >240 mg/
dl and LDL of >160 had a 2.7 and 2.6 fold increased
risk for moderate to severe ED, respectively. [25] By
the same token, in the case of hypertension, analysis
of 3,906 men using Sexual Health Inventory in Men
(SHIM) questionnaire, (where ED was determined
by a SHIM score of < 21) found that about 67%
of men with hypertension have some degree of

Fig. 2 Life expectancy at birth for the world and major development groups, 1950-2050

ED. [29] Although ED is a natural consequence of
aging, its severity is directly related to vascular risk
factors, all of which are associated with endothelial
dysfunction.

III. RISK FACTORS

a) Diabetes

The United Nations has reported over 374 million
men worldwide aged 65 years and older by 2025,
an increase of 164 million from the current number.
In 2002, the global proportion of men aged over 65
years was 10%; this is set to rise to 20% by 2050.
The strong correlation between ED and ageing will
inevitable increase the prevalence of ED in the future.
Although ED is an age-dependent medical condition,
it is also highly associated with co-morbidities such
as vascular, hormonal, neural, psychogenic factors
and drug adverse effects.

Erectile dysfunction is common in men with
diabetes. Prevalence rates range from 20 to 85% in
men. Men with diabetes are at a 3-fold risk for ED
than those without this health problem. ED affects
those with diabetes at an average of 10 to 15 years
earlier than the general population regardless of
insulin dependency status.[1] In diabetic men, ED
may be multifactorial involving possible vascular,
neurological and components, any of which as a
causal factor significantly impacts the quality of life
for these men.

Despite the prevalence and implications of ED on
quality of life, current data on ED among the healthy
population is scarce, particularly for physiological
and psychosocial variables.

b) Depression
Depression and ED clearly are associated. In the
landmark MMAS, men who had untreated depression
were almost twice as likely to report ED than men
without depression.[1] Of sexual complaints among
depressed men, low libido is most prevalent, followed
by orgasmic difficulty and finally ED.[26] Co morbid

1. ERECTILE DYSFUNCTION
Erectile dysfunction is a prevalent condition
associated with co morbid conditions such as
diabetes, hypertension, hyperlipidaemia and
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2. PEYRONIE’S DISEASE

ED and depression are seen commonly in practice.
The association between the two conditions is
bidirectional, with each factor reinforcing the other.

Peyronie’s disease is a fibrotic disorder of the tunica
albuginea of the penis resulting in varying degrees
of penile curvature and veno-occlusive dysfunction
that leads to sexual dysfunction in some men.
Information on the prevalence of Peyronie’s disease
is mixed but generally suggests that approximately
5% of men aged 50 years or older will experience
this condition. The most convincing population
based data was reported by a community, crosssectional study of 8,000 men from Germany, where
3.2% showed symptoms consistent with the disease.
A linear trend was observed for the prevalence of
the disorder ranging from 1.5% for men 30-39 years
old to 6.5% for men over 70.[33] Similar prevalence
was seen among 100 men screened for prostate
cancer in Brazil, where 3.7% of men 50 years and
older reported symptoms of penile angulation or
plaque.[34]

c) Cigarette Smoking
The underlying pathophysiology of ED in smoker’s
remains poorly understood.
However, most
investigators still consider smoking as a risk factor
for vasculogenic ED. The duration of smoking,
the number of cigarettes smoked per day, and the
number of years smoking directly correlates with
ED and confer not only a higher prevalence but
also heightened ED severity [27]. Epidemiological
and clinical studies suggest that smoking causes
peripheral vascular disease and adversely affects
erectile function by impairing endothelium-dependent
smooth muscle relaxation. [28] With some studies
reporting a dose response pattern [29-30].

d) Alcohol Consumption

3. PREMATURE EJACULATION

Although alcohol is considered to improve erection
and sexual drive when utilized in small amounts due
to vasodilatory effects and suppression of anxiety,
excessive alcohol consumption has long been
regarded as a risk factor for ED. In fact, chronic,
heavy alcohol consumption may have an irreversible
effect on erectile function due to neurological
damage. Polsky et al [29] reported a significantly
higher OR with >8 drinks/day than 1-7drinks/day
(2.09 vs. 1.96) after adjusting age, education levels,
presence of diabetes and smoking.

ED and early ejaculation coexist. Poor overall
health and/or a simultaneous urological condition
increase the risk of premature ejaculation (PE). The
NHSLS found that men who self-report “poor to fair
health status” have a significantly elevated risk of
PE, as well as ED and low sexual desire.[17] Youth
as long been postulated as a significant risk factor
for PE because some younger men have limited
sexual experience. Surprisingly, the NHSLS results
showed that younger individuals (18-29 years) do
not appear to be at any greater risk for PE than older
men, up to 59 years old. PE is likely the only major
SD to manifest in healthy young adults and is worth
increased efforts for early diagnosis and treatment.

e) Overweight/Obesity
Excess body weight and obesity may increase the
risk of ED by 30-90% compared to normal weight
subjects. The Health Professionals Follow-up Study
reported that men with a BMI higher than 28.7 are
likely to carry a 30% higher risk for ED than those with
a normal BMI (< 25). [3] The 9-year follow-up MMAS
reported that body weight was an independent risk
factor for ED, with a risk exceeding 90% of controls
(OR 1.93 and 1.96).[31] In addition, in a case-control
study, compared with age and weight matched control
subjects, patients with the metabolic syndrome had
increased prevalence of ED (26% vs 13%).[32]

4. FEMALE SEXUAL DYSFUNCTIONS
Female sexual problems do not increase with
biological age, unlike in men. The NSHAP data
demonstrated a strong relationship of stress, anxiety,
depression and poor mental health with women’s
endorsement of sexual problems.[9] Additionally,
results indicated that certain health conditions
strongly affect the likelihood of sexual problems
among women. For instance, any life-time history of
STDs roughly quadruples women’s odds of reporting
sexual pain (OR=3.8) and triples their lubrication
problems (OR=3.1). Similarly, lower urinary tract
syndrome increases women’s lack of sexual interest
(OR=6.5) and lack of sexual pleasure (OR=4.2).
Women’s lack of pleasure is also higher among
those with poor self-rated physical health (OR=2.7).
Relative to white women, Hispanic women reported
sexual pain 2.5 times more (OR=2.4) and black
women reported 60% lower incidence of lubrication
problems. Having some college education lowers
women’s performance anxiety by half or more relative
to women with less than a high school diploma. Also,
women with high school or equivalent education had
lower incidence of lack of sexual interest.[35]

The growing prevalence of ED worldwide combined
with all the new and available oral therapy is exposing
different policy issues around the world. Different
health care systems are facing high demands for
resources and challenges to current government
funding priorities. The global extent of ED along
with the popularity of PDE-5is, creates massive
opportunities for pharmaceutical companies to
justify drug coverage. Hence, government policies
to control drug cost may be challenged and health
inequalities could emerge.
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3. RELATIONSHIP

IV. IMPACT OF SEXUAL DYSFUNCTION

Erectile dysfunction is a common condition with
diverse sequelae affecting men and their partner’s,
disrupting their relationship due to a lack of intimacy.
The negative impact of ED such as depression,
anxiety and low-self esteem seen in these patients
can influence their partner’s satisfaction as well.
A recent study reported different modalities for
organic ED led to couple satisfaction. Approximately
354 couples were classified according to their line
of therapy into five treated groups. The Erectile
Dysfunction Inventory of Treatment Satisfaction
(EDITS) and IIEF were used for assessment.
Sildenafil citrate-treated group represented the
highest mean value of satisfaction domains of
IIEF and penile implants group was second. The
testosterone group represented the highest mean
value for sexual desire. Domains of quality of life
were significantly improved among satisfied cases
more than unsatisfied subjects after therapy.[42]
The aggregate findings from all these cross-cultural
studies highlight the universal improvement in
psychosocial function and well-being in men after
successful ED treatment.

1. ECONOMICAL	
The prevalence of ED is high and is strongly agerelated. In 2002, the global proportion of men aged
over 65 years was 10%, this is set to rise to 20% by
2025. The projections made in 1998, that a fourfold
increase in the ED budget would occur in the next
4 years to 2002, from about $0.9 billion to $5 billion
have been proven.[36] The economical impact of
any medical condition is not restricted to the cost
of diagnosis and management. The impact may
include lost time at work, decreased productivity,
and the effect on partner, family and co-workers.
The impact is further confounded by the correlates
of ED, which have high economical implications
such as, atherosclerosis, myocardial infarction,
diabetes mellitus, hypertension, depression, BPH
and prostate cancer.

2.QUALITY OF LIFE

4. CO-MORBID CONDITIONS

The quality of life for men as it relates to both general
and disease specific issues have been evaluated and
reported in several studies of prostate cancer and
ED.[37-39] In a recent study conducted in France,
men with ED that were treated with intracavernous
injections (ICI) of prostaglandin E1 (PGE1) reported
satisfaction and improved sex life. Assessments
were made using validated questionnaire to evaluate
overall satisfaction with ICI, impact on quality of life,
ease of use, perceived partner satisfaction and
quality of erections. The overall satisfaction rate for
ICI was 78.3%, 81.1% found the injections easy to
use, 86% were ready to recommend ICI to friends,
70.1% had improvements in their sex life, 50% had
improved relationships with their partner, 44.8% had
improved quality of life and 80.3% had confidence
in attempting sexual intercourse.[40] Another recent
study of 553 men with ED from the US, Brazil,
Mexico, Australia and Japan assessed psychosocial
measures after treatment with sildenafil citrate. The
IIEF and Self-Esteem and Relationship (SEAR)
questionnaires were utilized. The sildenafil group
reported significantly greater improvements in selfesteem, confidence, sexual relationship satisfaction
and all sexual function domains of the IIEF.[41]

Co-morbid conditions affect erectile function and
quality of life, and treatments of these conditions
usually improve these issues. Conditions such
as arterial insufficiency may predispose men to
ED at an earlier stage, thus, PDE-5is have now
been implicated as useful therapy for both ED and
cardiovascular disease. Sildenafil has been shown
to improve cardiac output and cause vasodilation
in men with congestive heart failure and pulmonary
hypertension also suffering from ED.[43]

V. TREATMENT SEEKING BEHAVIOR
Patterns of help-seeking behavior among men
with ED are important to recognize and identify in
order to improve access to treatments, and limit the
psychological burden. In a study by Moreira et al
[44], behavioral factors related to seeking help for ED
were identified from the GSSAB international survey
in 29 countries among men aged 40-80 years. They
found that 77.8% of men sought no professional
help or advice for their sexual problems. Only 18%
made an attempt to seek medical help. Men from
East Asia were the least likely to seek medical help
(6.5%), whereas those from South-east Asia were
the most likely (22.5%). The most frequent action
taken by men was ‘talk to partner.’ Countries from
East Asian and Middle Eastern clusters reported
the lowest frequencies, while South-east Asia and
Southern Europe had the highest frequencies of this
action. The frequency of seeking psychological help

Many studies have used different assessment
tools for quality of life issues in men suffering from
ED. Various questionnaires are used to ascertain
psychosocial factors associated with ED. Despite the
methodology or lack of consistent assessment tool,
these studies demonstrated significant improvement
in quality of life for men with ED.
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(psychiatrist, psychologist or marriage counselor)
was low and varied widely among men (2-12%).
However, higher frequencies were reported in
countries from the Middle East and South-east Asia.
As they got older, men from Southern Europe and
Central/South America were more likely to seek
medical help. Generally, those more likely to seek
medical help were respondents who have been
asked by a doctor about possible sexual difficulties
in a routine visit in the past 3 years or those who
think a doctor should routinely ask patients about
their sexual function. The most common reasons
for not seeking help by 74% of men was that ED
is a normal part of ageing. Some felt comfortable
accepting this notion. Another 68% didn’t think
this was serious or the problem would go away.
Similar studies have reported these same beliefs of
acceptance and complacency.[45] A Japanese study
specifically addressed patient’s attitudes toward ED
treatment through a national mail survey sent to
married couples 30-79 years of age. Of the 2,034
males that responded to questions about sexuality,
29.9% felt they had ED. Only a small percentage
sought treatment, and 4.8% consulted a physician.
Reasons for not doing so were cited as ‘not bothered
by ED’ or cultural shyness.[46] In a cross-sectional
study in Australia, 409 men were evaluated for ED
duration and treatment seeking behavior. Their
results demonstrated that men with ED of longer
duration were more likely to have discussed their
ED with their partner and doctor. Also, these
patients sought information and treatment for their
ED problem. The reason might be that men with
a longer duration of ED are more likely to perceive
their ED as severe and permanent, thus, lower
frequency of sexual activity would make them more
willing to seek help for this problem. [47] There is a
high level of abandonment of ED medication therapy
(50-60%), only few patients appear to remain on oral
therapy for more than a year. [48] The reasons for
drop-out rates or patient dissatisfaction with oral ED
therapy is unclear. However, Klotz et al [49] reported
that patients discontinued treatment due to a lack of
opportunity or desire for sex, or that their partner had
shown no sexual interest.

initial evaluation of a man complaining of ED is
conducted in person and includes sexual, medical
and psychosocial histories as well as laboratory tests
thorough enough to identify co-morbid conditions
that may predispose the patient to ED and that may
contra-indicate certain therapies.”[50] One important
goal of a diagnostic evaluation is to identify any
correctable cause of SD. As it pertains to FSD, little
standardization of the diagnostic evaluation exists.
However, the diagnostic assessment for male sexual
dysfunction is well established. The remainder
of this section will deal with the evaluation of ED
only. Overall, the economic impact of diagnostic
evaluation is poorly understood as the data on this
topic is approximated and remains speculative.
The diagnostic flow-chart is comprised of three
levels ranging in invasiveness and expense. This
includes 1) non-invasive 2) semi-invasive 3)
invasive tests. The first level consists of history,
physical examination and limited laboratory tests.
Routine lab tests include blood glucose, lipid panel,
and hormonal assessment. A complete medical
history and psychosexual assessment may include
validated questionnaires, such as IIEF or Aging Male
Symptom (AMS). This is followed by a thorough
focused physical examination. The accuracy of
this initial evaluation to establish a differential
diagnosis between organic and psychogenic ED was
determined by Davis-Joseph and associates.[51]
They concluded that medical history and physical
examination had a sensitivity of 95% but specificity
of only 50%, which is quite reasonable considering
the simplicity and low cost of this evaluation.
Semi-invasive tests include nocturnal penile
tumescence (NPT) and rigidity recording, ICI
pharmacotesting, and color duplex Doppler
ultrasonography (CDDS). The evaluation of nocturnal
erectile activity helps to differentiate organic from
psychogenic ED. In general, the Rigiscan it is
neither sensitive nor specific enough to diagnose ED
because of the high incidence of false-negative and
false-positive results. This test costs approximately
US $140 as reported in CPT (current procedural
terminology) codes and insurance reimbursement
policy.

It is clear that there are behavioral factors which
become barriers as it relates to seeking medical
help for ED and other SD in men. These patterns of
behavior result in high drop-out rates for therapy and
low utilization of medical service. Therefore, further
research is warranted in addressing this issue.

Intracavernosal Injection (ICI) testing is useful in the
initial evaluation and treatment of ED. It involves a
single intracavernosal injection of either 10 or 20mg
of a vasoactive agent (prostaglandin E1) and then
an assessment of the response. This evaluation
costs approximately US $104 as reported in CPT
(current procedural terminology) code and insurance
reimbursement policy.

VI. DIAGNOSTIC EVALUATION

Color duplex Doppler ultrasonography (CDDS) can
assess penile blood flow. CDDS has been found
to be specific and accurate. This study is often

The evaluation of any patient with SD should proceed
in a stepwise manner. The latest American Urological
Association guidelines on ED state that “the typical
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performed in conjunction with a stimulant, such as
an injectable, intracavernosal agent (PGE-1) or
genital plus audio-visual to overcome anxiety and
sympathetic stimulation brought on by the test itself.
The cost for the test and necessary drug/stimulant
is approximately US $141 as reported in CPT codes
and insurance reimbursement policy.

Worldwide sales of all ED therapies and PDE5Is
is shown in Fig. 4. The United States accounts for
45.9% of global pharmaceutical sales. The total
health-care expenditure in the US is expected to
reach $4.2 trillion in 2016 [53] and pharmaceutical
sales are forecast to grow 5.5% next year, which
comprise 10% of national healthcare spending. The
total market for drugs to treat ED represents a very
minute portion of this total. In the US, the PDE-5i
accounts for majority of ED prescriptions. Sildenafil
sales in 2007 were $1.7 billion, an increase of 6%
worldwide compared to 2006.[54] Levitra sales
in 2007 were $421 million, a 5.7% increase from
2006.[55] Cialis total revenues were $1.1 billion in
2007, where worldwide sales grew 25% in 2007,
driven by increased demand and higher prices. As
of 2007, Cialis seem to be gaining market share
worldwide.[56] While Viagra held a stronger lead
in the US, with 56.6% total market share and sales
of $615 million in 2006 according to IMS Health,
sales were down 6%. Cialis held 27% of the US
market, with sales up 26% to $294 million, while
Levitra claimed 13.3% with sales up 30% to $144
million.[57] These big gains for Cialis might be due
to the 36 hour effectiveness from a longer half-life
of 17.5 hours, compare to 4 and 5 hours for Viagra
and Levitra respectively. Additionally, the number of
prescriptions filled weekly increased for both Cialis
and Levitra but markedly decreased for Viagra
tobetween 2004-2005. Cialis 5 and 2.5mg was
introduced for daily dosing in Europe and the US in
2007/8 was patients who anticipated more frequent
sexual activity. At this stage it is too early to assess
the impact of this new formulation. The growth in
sales for Cialis, Viagra, and Levitra can be seen in
Fig. 5.

More invasive studies include dynamic infusion
cavernosometry/ cavernosography (DICC) and
arteriorgraphy.
DICC were gold standard in the
diagnosis of veno-occlusive dysfunction. However,
veno-occlusive dysfunction is often a multifocal
problem and a result of degeneration of vascular
smooth muscle rather than a site specific venous
leakage. This evaluation costs approximately US
$163 as reported in CPT codes and insurance
reimbursement policy.
Penile angiography is
reserved exclusively for patients who are candidates
for penile revascularization (such as patients that
suffered trauma or perineal crushing injury). It has
limited role in the evaluation of patients with ED.[52]

VII. RESEARCH AND DEVELOPMENT
Research-based and pharmaceutical companies
invested $58.8 billion in research and development
in 2007, an increase of nearly $3 billion from 2006.
The majority of this money was focused on diseases
related to hematology/oncology, central nervous
system, infection, cardiovascular and endocrinology.
The expenditure for the development of products
related to the genitourinary system was minimal.
The enormous success of the oral ED therapy will
be unlikely to stimulate much further development
of new drugs. The investigational strategies of
gene therapy is promising for future ED therapy
as more advancements occur in molecular biology,
as well better understanding of the physiology
of erection and pathophysiology of ED. The nonpharmacological therapies, such as vacuum erection
device and penile implant must be included in the
overall analysis of the ED market. While this data is
limited, it appears that the annual dollars allocated
to R&D for penile implants has remained at roughly
the $7 million level.

In addition, annual US testosterone therapy sales
have been going up (Fig. 6). In 2008, Testim sales
reached $141M, and Androgel $547M, with overall
testosterone market approaching $811M Fig. 7.

2. COST-EFFECTIVENESS
Cost-effectiveness analysis is a welcome addition
to the factors that health insurers should consider
when deciding what treatments to cover. When
sildenafil was introduced to the US market in 1998, it
created much ambivalence from the health insurance
companies in terms of coverage because they
anticipated the likelihood of explosive costs. Health
plans have been concerned about the impact of
PDE-5i will have on their pharmacy budgets because
of the nature of the disease it treats, namely, that
ED is a self-reported condition, hence, potentially
a large portion of men could seek PDE-5i therapy.
However, insurance plans should be cautious of this
rationale, since ED has now been proven to be a
marker for more serious co-morbid conditions such
as cardiovascular disease, diabetes mellitus or the
metabolic syndrome. There are limited data on the

VIII. COST OF THERAPIES
1. SALES
Worldwide pharmaceutical sales were estimated at
$712 billion in 2007, an increase of $178 billion over
the past five years. The worldwide growth rates by
year in ED therapies are shown in Fig. 3. In addition,
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Figure 3. Worldwide growth rate in ED

Figure 4. Worldwide sales of all ED therapies and PDE5i

newer ED drugs, hence, more attention will focus on
sildenafil. The introduction of sildenafil and growing
awareness of ED has yielded an 84% increase in
the number of men seeking and using treatments for
ED from 1998 through 2002.[58] Within 2 years of
the introduction of sildenafil, the number of patients
visits for the chief complaint of ED increased in
Germany (55%), Spain (90%), UK (103%), US
(250%) and Mexico (279%).[59] Wilson et al [60]
ascribed the rising cost of managing ED in the UK
to a 3-fold increase in the number of men presenting
to generalists for ED, which eventually were
referred specialists under Schedule 11 restrictions.
Primary care physicians continue to be the leading
prescribers of PDE-5i, accounting for 65%, followed
by non-urological specialists (23%) and urologists
(17%). [61]

that sildenafil treatment costs about $9000 per
quality-adjusted life-year, which is well below the
$50,000 threshold often used as a benchmark in such
analyses. Recently, Cooke and colleagues assessed
the cost and utilization of sildenafil in a large managed
care organization (MCO) with a quantity of 6 units per
30-day supply for 20,281 members. They reported
that the total allowed charges for sildenafil pharmacy
claims in 2001 were $3.56 million, of which patients
paid 26.6% in average cost-share resulting in a net
drug cost of $0.18 per member per month (PMPM).
The impact of sildenafil on the MCO’s pharmacy
budget was only 0.5% and 91.7% of members did
not exceed their sildenafil quantity limit.[11] Another
study demonstrated the cost-effectiveness of ED
therapy for 285,436 patients from 51 health plans
from 1999 to 2001. They reported that health plans
spent an average of $83.91 in 1999, $95.41 in 2000
and $119.26 in 2001 on ED care in a patient. The
largest category of ED care expenditures was PDE5i, estimated at 37% of the total cost that amounted
to $27.46 in 1999, $32.92 in 2000 and $44.22 in
2001. For other ED therapy 8.45% was spent on
testosterone hormone therapy, 3.85% on penile
implants, 4.41% on ICI, 2.68% on alprostadil pellet
insertion and 0.81% on VED. Notably, PDE-5i
had the lowest annual cost per user ($121), while
testosterone therapy had the highest $404. The

The anticipated economic burden of sildenafil has
been proven otherwise in several studies. Smith
et al [62] used a Markov decision model based
on conservative assumptions so that the costeffectiveness of sildenafil would not be exaggerated.
They found that the cost-effectiveness of sildenafil
treatment compared favorably with accepted
interventions for other medical conditions, such as
coronary artery bypass grafting, renal dialysis and
cholesterol-lowering medications. They concluded
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authors further dissected the average annual cost of
ED therapy to demonstrate the minute amount spent
by health plans per member yearly.

it is unclear how ED therapy will assimilate to them.
There are similarities between ED and several other
fields, such as arthritis, benign prostatic hyperplasia
(BPH) and depression. These conditions are chronic
and progressive. BPH and arthritis have medical
and surgical treatments. Medical treatments of
all 3 ailments can only be improved but no cure of
symptoms. The majority of ED cases, particularly
mild or moderate are handled with oral therapy,
whereas severe cases are referred to specialist or
urologists for treatment with ICI or penile implant.
This evolution patterns the models of BPH and
arthritis very closely.

They reported that health plans spent an average
of $0.91 in 1999, $1.03 in 2000 and $1.29 in 2001
per member annually for ED related services and
treatments. Of the $1.29 spent in 2001 per member
yearly, $0.48 were spent on PDE-5i. When the
investigators converted these costs from per member
yearly into per member monthly, the average costs
were $0.025 in 1999, $0.03 in 2000 and $0.04 in 2001
for PDE-5i.[63] Additionally, 3 studies in abstract
form, found lower than expected pharmacy benefit
costs associated with adding sildenafil coverage in a
managed care drug benefit plan. Lehman et al[64]
discovered that the drug costs PMPM of adding
sildenafil coverage to 4 health plans with 15 million
members ranged from $0.04 to $0.21. Similarly,
Cherayil and colleagues found that sildenafil
coverage in a MCO without restriction of quantity
was $0.03 to $0.24.[65] When MCOs did impose
restrictions on sildenafil quantity per prescription
but without prior authorization, drug costs were also
lower than expected, at $0.07 to $0.08 PMPM.[66]
The aggregate findings of all these findings showed
very similar values for ED therapy and supports the
notion that coverage of sildenafil is cost-effective.
Perhaps, insurance companies who limit or deny
coverage for sildenafil may not have based their
decisions on empirical cost or cost-effectiveness
calculations by several studies. [63-66]

X. ECONOMIC IMPACT
1.THE DESCRIPTIVE ECONOMICS OF ED
The introduction of sildenafil to US commercial
markets in 1998 affected the nation immensely.
Sildenafil was seen as a palatable oral treatment
for ED, where prior therapy was more labor intense
but were covered by most insurers. The simplicity
of sildenafil and direct to consumer advertising
attracted many individuals with ED that were
suffering silently. The prevalence of ED in 30 million
US men from MMAS and an estimated incidence of
20% increase by 2010 with 921,000 cases predicted
annually befuddled the health insurance industry.
The combined cost of sildenafil ($10 per pill then)
and prevalence data from MMAS initiated immediate
reaction from health care providers to reject coverage,
demand higher copayments or limit monthly quantity.
Similarly in the UK, the prevalence of ED is high and
the total expenditure of ED in the National Health
System (NHS) further dampened any motivation of
sildenafil coverage by insurance agencies. A study
conducted in the UK reported that from 1997 to 1998,

IX. ECONOMIC MODELS
The era of ED therapy has grown, revolutionized
and will perpetually evolve. The models of more
established fields are informative and valuable but
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Annualized US TRT Sales
AGR (Dec 2007 – Dec 2008)
TRT Market = 20.1%
ANDROGEL = 20.1%
(Represents 67.4% of Total Sales)
TESTIM =37.5%
(Represents 17.4% of Total Sales)

Figure 6. $ 895 Million Us Market is Flueled by Gel Sales

Figure 7. Androgen and Testim sales

the cost of ED in the NHS for 113,600 men was
estimated at £53 million.[67] Drugs only accounted
for 25% of the total cost and 4% as indirect costs
to society due to lost productivity. In essence, the
authors concluded that ED imposes a relatively small
dent in the economy of UK society. In spite of this,
NHS enforced restrictions for ED under Schedule 11
in an attempt to curb expenditure, which ironically
increased NHS cost and utilization of all resources
including sildenafil. This occurred mainly from a
3-fold increase in the number of men presenting to
GPs, who are the referred to specialists under the
Schedule 11 restrictions.[60]

Besides the growing prevalence of ED worldwide
and reported expenditure in the NHS of UK society
that might be seen as costly by most insurers, other
factors account for the resistance to reimburse ED
therapy. Part of the motivation for denying sildenafil
coverage is its classification of a “lifestyle drug”,
which is the perception that it doesn’t cure or even
treat an illness or disease, and that the function
it temporarily restores are not life-threatening or
critical enough. As a result of this, most patients are
paying full private cost for their treatment which may
force them to “prioritize” their medications, especially
for critical ones such as lipid-lowering or anti-
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hypertensive drugs. However, this rational may have
potential ramifications of neglecting serious medical
conditions when they present for ED. Available data
has now proven the strong association of ED with comorbidities such as diabetes mellitus, cardiovascular
disease, hyperlipidaemia, depression, hypertension
and the metabolic syndrome.[26, 31-32] These
factors have yet to be established in the costeffectiveness of ED therapy in the future.

illegal for prescription only medication and concerns
were raised that the requirement to pay for oral
medication may lead to patients with serious comorbidities, such as ischemic heart disease seeking
internet therapy over a comprehensive assessment
from their physician. This may have important health
economic implications caused by failure to diagnose
a critical disease.

3. SD MANAGEMENT COSTS WORLDWIDE

2. UTILIZATION OF HEALTH CARE SERVICES
IN ED

The release of sildenafil to the US commercial market
in 1998 has increased the ED market in the US from
$100 million in 1995 to $3.1 billion in 2006. In 2003,
the market for non-oral (transurethral and injectable)
therapy for ED was $85 million worldwide and $32
million in the US. In 2006, sildenafil remained the
market leader for ED therapy, with $1.6 billion in
sales and represents 58% of all prescriptions and
also, representing 3.4% of Pfizer’s total revenue of
$48 billion. Cialis is the most recently released ED
drug, becoming available in 2003. It differentiates
itself by having a significantly longer half-life of
17.5 hours versus 4-5 hours for sildenafil and
vardenafil. Eli Lilly had sales of $971 million in 2006,
representing 6.2% of their total revenue $16 billion.
Levitra in 2006 had the smallest market share of the
three drugs, with $464 million in sales, representing
1.1% of Bayer’s total revenue of $43 billion
(Fig. 5).Treatments used for ED suggest shifting
forms of health care. The use of diagnostic tests
markedly decreased, suggesting that the diagnosis
of ED is being established by history and physical
examination. While the pharmacological therapy
with oral PDE-5i has increased tremendously, the
market sales of other options (MUSE, alprostadil
and prosthesis) has decreased. Although 30 million
men are affected with ED in the US, only 22,000
men received penile implants in the US and Europe
2007, which clearly shows a greater preference
for the oral agents.[71] Although the utilization of
sildenafil continues to grow, the rate of growth has
slowed down possibly due to competition from Cialis,
deceleration of growth of the ED pharmaceutical
market and saturation of a single medication market.
Interestingly, known facts about ED as a symptom
of hypogonadism and the metabolic syndrome has
influenced the sale of testosterone replacement
therapy (Androgel). Androgel sales in 2007 were
£308 million worldwide, an increase of 25% since
2004.[72] The efficacy and safety of transcutaneous
delivery systems accounted for this growth. Although
the approved indication is for hypogonadism, the
growing prevalence of ED could further impact
greater market sales for this treatment. Additionally,
the burden of testosterone deficiency that can cause
a wide range of symptoms leading to significant
morbidity highlights the benefits and cost-effectives of
testosterone treatment, further driving market sales.
The exact cost of FSD is unknown currently because
the treatment is complicated by the lack of a single

Various health care systems have responded
differently to the increased demand for oral ED
therapy. Most countries, with the exception of the
UK and initially, Sweden banned state sponsored
prescribing of oral ED therapy. Some, including
Holland allowed more expensive injection therapy
to be available on the assumptions that the
inconvenience would decrease the frequency. The
UK NHS treats all drugs equally and therapy has been
restricted to patients with certain defined conditions,
including severe distress. In Japan, sildenafil was
approved for use in 1999 but the government would
not reimburse under the NHS. The rationale is that
sildenafil improves quality of life but does not cure
an underlying condition. In the US, 40% of sildenafil
prescriptions are covered by third-party payers and
2% are covered by Medicaid. In a study conducted by
Titlow et al [68] they concluded that instead of costs,
value judgments seemed to play a central role in drug
coverage decisions, which is largely unspoken. The
authors discovered that among 53 MCO surveyed,
the most common method of controlling sildenafil
cost was by limiting the quantity or the duration of
its use. Approximately, 64% of MCOs placed limits
on sildenafil coverage, 23% did not cover treatment
for ED at all, 21% required prior authorization and
only 2% covered sildenafil without any restrictions.
The Veterans Health Administration (VHA) system
manages 5.2 million male patients aged 18 years
and older. Nearly 10.5% were dispensed PDE-5i
between 2004-2005, a period that coincides with
the introduction of vardenafil and tadalafil. In spite
of these new oral therapy, sildenafil still comprised
99.53% of all PDE-5i pharmacy claims, followed by
vardenafil at 0.46% and tadalafil at 0.01%. However,
the aggregation of these data might have influenced
the VHA system to replace sildenafil coverage with
vardenafil since January 2006. [69] The reason for
this is unclear but perhaps it just may be another
method employed by a health care system to control
pharmacy costs.
Limited access to ED therapy has led to a high
price black market, indicating that consumers were
willing to pay more than the market price in many
countries. These prices range from $20 to $30 per
pill in Malaysia, Hong Kong and Thailand but even
more in China $50. [70] In the UK, internet sales are
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causative factor, limited proven treatment options,
overlap of different types of disorder and limited
availability of treatment and limited expertise in the
treatment of FSD.[73] The PDE-5i have not been
shown to improve diminished desire. Testosterone
hormone therapy, topical and systemic estrogen in
postmenopausal women and progestin therapy are
the main pharmacological treatment of FSD.

• No perception of the problem (especially if the
partner doesn’t complain)

4. FUTURE PREDICTIONS FOR THE SEXUAL
DYSFUNCTION MARKET

• The lack of an approved medication to specifically
treat PE Pharmacological treatments currently
available for PE include:

• Embarrassement to talk about sexuality
• Not knowing which health professionals to consult
regarding their PE
• Physicians not prepared or reluctant to talk about
sexual disorders

The burden of diseases associated with ED
worldwide will increase with the aging of the male
population, increasing prevalence of co morbid
conditions, expanded treatment seeking behavior,
costs of pharmaceutical therapy and direct consumer
advertising will undoubtedly impact the commercial
market for ED. Extrapolating from the prevalence of
ED and current utilization trends implies that the cost
of treatment worldwide could be tremendous.

• Topical anaesthetics
• Tricyclic antidepressants
• Selective serotonin reuptake inhibitors (SSRIs)
Although 60% of men in the PEPA survey were
aware of the existence of medications to treat PE,
only 13% reported having used them.
The social and personal impact of PE is well
established in the literature but very little is known
about the economic impact of this condition. Since
there is no medications approved to treat PE (other
than Dapoxetine in Europe) and the most commonly
used drugs are the tricyclic antidepressants and the
SSRIs – which are also prescribed for other conditions
– it`s impossible to detect whether a prescription was
issued for the treatment of PE with these medications.
This means we cannot identify the real treatment
cost of PE treatment with these compounds and
indirect measures can only estimate the true cost.
A recently published study [77] had the aim to better
understand the health profile and the needs of men
who seek help for PE in the US. In this retrospective
study, men with PE were compared to non PE men
control group, whereby those in PE group were
found to consume more medical resources, primarily
because of a higher number of physician visits (3.03
for non PE vs. 5.23 for PE group) and greater use of
prescription medications. After diagnosis the mean
total cost of diagnosis and medication (whether PE
or non PE related) decreased by 24% from US$
1,320 in the year before to US$ 998 in the year after
diagnosis. Total diagnosis cost in the year before PE
diagnosis was US$ 1,036 per patient and fell 36%, to
US$ 630 per patient in the year after diagnosis. It is
not known which components of the cost decreased
but the total prescription costs in the year rose 37%
from the year prior to a PE diagnosis (US$ 283 per
patient) to the year after diagnosis (US$ 368 per
patient). However, this increased cost associated
with the treatment of PE is offset by a large reduction
in the per-patient diagnosis costs – the total perpatient costs of diagnosis and treatment decreased
by 24% after PE diagnosis (from US$ 1.320 to US$
998). Among men with PE, the percentage with a
prescription for any SSRI more than doubled after
their diagnosis, from 21% prior to diagnosis to 54%

There is clear evidence in the literature that
demonstrated FSD to be a significant health problem for
patients and their partners, yet women may not come
forward to discuss it. FSD remains a controversial,
complex and under-researched clinical issue.
Progress in this field is slow, such that testosterone
remains the only treatment specifically approved for
the treatment indication of FSD, and this approval is
limited to European countries and oophorectomised
women. However, there is widespread off-label use
by women of testosterone products approved for
men and extensive prescriptions of compounded
testosterone products for women in clinical practice.
In order to accurately assess costs implications
for FSD further efforts should include standardized
diagnostic and treatment algorithms (pharmacological
and non-pharmacological) suitable for clinical practice
in addressing the varied symptoms of FSD.

5. PREMATURE EJACULATION
Premature Ejaculation (PE) is believed to be the
most common male sexual dysfunction [74] affecting
5-40% of all sexually active men [75]. PE can
lead to devastating consequences to the man and
his partner, including increased anxiety, lowered
self esteem, impaired quality of life, relationship
difficulties, decreased libido, erectile dysfunction
(ED), among others. But, despite this and similar to
other sexual disorders, very few men with PE look
for help from a healthcare professional [74,76]. The
lack of a widely accepted definition of PE can also
contribute to the under diagnosis of this condition.
A recent multinational and large survey, internetbased – PEPA survey – [74] showed that only 9%
of men with self-reported symptoms of PE had
spoken about this to their doctor and only 4% had
talked to a sex therapist or to a psychologist about
their condition. Why don`t men seek help for their
problem? Possible explanations include:
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after diagnosis. This increase does not correlate with
an increase in a co-morbid diagnosis of depression.
Prescription for sildenafil rose from 8 to 11% prior
and after diagnosis of PE. This increase either does
not seem to be correlated to an increase in the
diagnosis of ED. Some men may have received both
classes of drugs. Total cost for both diagnosis and
prescription per patient-year were much greater for
men with PE than for controls (PE, US$ 1,320 vs,
control US$ 447). Based on regression analysis
to account for contributing costs of the top comorbidities , men with PE had an overall higher
total prescription cost per patient per year when
compared with the control population (US$ 422 vs,
US$ 148, p<0.0001). Men diagnosed with PE were
also more likely to be diagnosed with “disorders of
the penis”, “hyperplasia of the prostate” and “urinary
system symptoms”. Men with PE who have these
other conditions appear more likely to seek medical
treatment, which presumably provides them with
more directed treatment, reducing the number
of future visits, and thus, the healthcare costs.
Furthermore, the diagnosis of PE is associated with
a decrease in treatment costs; therefore encouraging
patients to seek a diagnosis if they believe they have
PE and asking patients about their sexual health at
routine office visits are ways physicians may help to
reduce healthcare costs of men with PE.

research database. They found the incidence rate
of 0.9/100,000 person-years annually. If the ICIinduced priapism is included, the rate will be doubled.
PGE1 injection is known to induce priapism in 15 %
and papaverine injection is in 17 %. [81] Priapism
in sickle cell disease patients has unique clinical
manifestations. The life-long prevalence of priapism
in SCD patients is believed to be from 29 to 42 %.
[81] In summary, the incidence rate of spontaneous
priapism will be 0.34 to 0.9/100,000 person-years.
If ICI-induced priapism is included, this number
will be doubled. Moreover in the society where
many SCD patients exist this number will increase
proportionally.

6. PEYRONIE’S DISEASE

British group in SCD and thalassaemia center made
a qualitative study by interviewing six SCD-related
priapism patients. [83] They found a profound
psychological impact on each patient. The patients
feel despair, embarrassment and isolation. They
could not sleep well since the priapism usually occurs
in the night time. This deprivation of sleep cause bad
effect on general quality of life. [83] These results
might be applicable to patients of other causes.

b) Relationship with ageing
The effect of aging on priapism is not clear.

c) Relationship with other medical risk
factors
Genitourinary and hematologic malignancies
are known to cause priapism. [81] Many atypical
antipsychotic medications are known to cause
priapism. [82] Cocaine use is also known to cause
priapism. [81]

d) Impact on QoL

Nelson estimated the US patients of Peyronie’s
disease as 4.5 million and depression patients
from Peyronie’s disease as 2.16m. [78] From
this number they estimated Peyronie’s disease
induced depression cost yearly in US 250 million
workdays missed, 66 billion of replacement costs for
absenteenism, and 2,5 billion in incremental medical
costs. If it is applicable to the whole world the cost
will be enormous.

e) Treatment seeking behavior and patient
preference

Economic impact on relationship and divorce

The aforementioned British study also revealed that
the patients don’t seek prompt treatment because
of embarrassment or lack of knowledge. [83] The
patients do not have enough time to show preference
of therapy since they usually receive medical help in
ER.

The direct cost of treating Peyronie’s disease is
not reported to have a major economic impact on
relationship with partners. The cost of managing
Peyronie’s disease-induced depression might have
a larger impact on relationship with partner as
mentioned above.

f) Diagnosis

7. PRIAPISM

The complete history taking and physical examination
of the penis are the key diagnostic tool. Therefore
the cost is minimal. To differentiate ischemic type
from non-ischemic type the blood gases analysis of
corpus cavernosum will be done.[81] This procedure
is not so expensive.

a) Epidemiology
True incidence of priapism is unknown. The first
epidemiological study was done in Finland.[79]
They reviewed hospital discharge diagnoses from
1975 to 1990. They calculated the incidence rate
from 0.34 to 0.52/100,000 person-years in these
10 years if ICI-induced priapism was excluded. A
Dutch study followed this. [80] They investigated
145,071 men cohort by using general practitioner

g) Research and Development
UCSF group found in hypoxic rat corpus cavernosum
the PDE5 expression was significantly reduced.[84]
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They postulated that SCD patients may have low
PDE5 expression, predisposing them to recurrent
priapism. [84] In accordance with this basic
data, Burnett gave PDE5 inhibitors to the SCDinduced recurrent priapism patients. [85] Six out
of seven patients showed efficacy. Since PDE5i
may be effective to pripapism, [85] pharmaceutical
companies who have PDE5i might invest money to
this field.

women.[87-89, 91,92] The European cohort of the
Women’s International Study of Health and Sexuality
(WISHeS) – a cross-sectional study carried out in
France, Germany, Italy and the United Kingdom
among 2,467 women – found the prevalence of
HSDD to range from 7% for pre-menopausal women
to 16% for surgically menopausal women in the 20
– 49 years age group.[93] The prevalence among
women aged 50-70 years was 9% for naturally
postmenopausal women and 12% for surgically
menopausal women.[92]

h) Cost of therapies
The sooner a patient seeks medical help, the less
invasive treatment, aspiration and phenylephrine
injection will be applied. This maneuver is not
expensive. If not, the more invasive treatment, shunt
surgery will be necessary. The cost of this surgery
is expensive. Moreover, if ED is induced, the cost
of severe ED treatment will be added to the initial
costs.

i) Similarities and differences
priapism and other condition

It is difficult to estimate the current costs of managing
female sexual dysfunction (FSD), although it is
acknowledged to have an economical and societal
impact. [94] The reason stems from the fact that
although 30% of women reported discussing sexual
problems with their general practitioner, only 3% had
an entry relating to sexual difficulties recorded in
their medical records [95]The number of diagnosed
cases of female sexual dysfunction therefore remains
relatively small and many women remain untreated.
The cost of treating FSD is therefore likely to be
relatively low when set against its health burden.

between

Urinary retention is a urological emergency and
cause pain and anxiety in patients. The prevalence
of acute urinary retention is 2.2 to 6.8 episodes /1000
person-years,[86] one-hundred times more frequent
than priapism episodes. Retention is embarrassing
but the patients seek treatment promptly. The cost
is very minor since catheterization can resolve the
problem quickly. It is desirable to educate primary
care physicians to treat priapism easily just like to
treat urinary retention.

It is also important to note that because female
sexual dysfunction is often experienced alongside
other health problems (e.g. menopausal transition,
depression, cancer, diabetes) or secondary to
medications (e.g. SSRIs, oral contraceptives) it can
be difficult to isolate the costs of treating FSD from
the costs of the contributory factors.

b) Use of healthcare services
Primary care physicians are often the first port of call
for women suffering from sexual problems, especially
in healthcare systems where they have a role as a
gatekeeper to specialist / secondary care services.
Humphrey et al [95] found that general practitioners
in the UK see on average 2.6 patients with sexual
dysfunction each month, 62% of consultations being
related to erectile dysfunction in men. If it is assumed
that the remainder of the consultations (38%) are for
women, then this would equate to approximately
one consultation per month. Assuming a similar
consultation rate among the UK’s 42,876 general
practitioners [96] (RCGP 2006), would result in
approximately 500,000 GP consultations for FSD
annually, at a cost of £13.5m to the National Health
Service based on a cost of £27 per consultation.
[97]

j) Economic impact of PD on society, patients,
health care providers, insurance
The sooner the less expensive treatment is
available and effective. The education to health care
professionals and high-risk groups like SCD patients
or patients on ICI program or patients on antychicotic
drugs is manadatory. This investment to medical
education will cut the cost of the aforementioned
treatment.

k) Economic impact on relationship and
divorce
Complete ED induced by long-time priapism episode
might cost expensive ED treatment and big economic
burden might cause a big impact on relationship.

8. FEMALE SEXUAL DYSFUNCTION

Moreover, physician attitudes and practices
regarding HSDD in the primary care setting further
adds to the problem. Laumann et al found that 90%
of respondents had little confidence in making a
diagnosis of HSDD and that 90% had not screened
a patient for HSDD.[88] These results are consistent
with an earlier international survey of people aged

a) Introduction
Epidemiological studies have shown that FSD is
highly prevalent.[87-89] Indeed, the international
consensus group estimated that it affects more than
20% of women.[90] HSDD is the most prevalent type
of FSD and occurs in both pre- and postmenopausal
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40–80 years, which found that only 8–10% of
subjects had been asked about their sexual health
during a routine visit to their doctor.[89]

annual cost of just under £20 million for FSD services
provided by GUM clinics alone [103].
These studies demonstrate that relationship and
behavioural interventions are not inexpensive and
that relapse rates can be significant. Pelvic pain
disorders such as vaginismus and dyspareunia
along with sexual aversion disorders are likely to
require management along behavioural principles.
Guidelines in FSD are likely to suggest that sex
therapy and relationship interventions will be
important to compliment pharmacological therapies
with corresponding increase in the overall cost of
care.

c) Management Options in FSD
The mainstay of treatment for FSD is psychosexual
therapy or counselling. Access to and availability of
these services is variable and may be provided within
a variety of settings including mental health services
and genitourinary medicine (GUM) clinics. Treatment
is often funded privately by sufferers limiting access
to care to those who can afford it. Services may also
be provided by voluntary sector organisations, such
as RELATE in the United Kingdom. The fragmented
nature of service provision makes it very difficult
to estimate the total number of women receiving
psychosexual treatment based on currently available
data and may explain the low number of consultations
recorded in the Hospital Episode Statistics.

d) Pharmacological Treatments
Few pharmacological treatments are currently
approved for the treatment of female sexual
dysfunction. Hormone replacement therapy (HRT)
may be used to treat symptoms of the menopause,
including sexual symptoms, although its use has
steadily declined since 2002 due to publication of
data suggesting that HRT may increase the risk of
cardiovascular disease and several types of cancer.
The cost of HRT prescribing attributable to FSD is
difficult to estimate because sexual dysfunction may
be one of several manifestations of the menopause
and a formal diagnosis of FSD is unlikely to be
recorded by doctors treating a number of menopausal
symptoms. Recent trends in the prescribing costs of
HRT can be seen in Figure 8.

Recent study [103] estimated that 152 patients
with female sexual dysfunction were seen annually
in a single clinic by a multi-disciplinary team of
physicians, psychologists and sex therapists. This
study estimated an average cost per woman of £472
over a three-month period. This would equate to an
annual management cost of £1,888 per woman and
a total cost of £286,976 for the estimated 152 women
treated (clinic practitioner costs only, not including
any medications or referrals to other services). If it
is assumed that the 25% of GUM clinics which hold
sexual dysfunction clinics [103] see a similar number
of patients annually to that reported in Goldmeier
et al 2004, and that these patients were to receive
similar levels of treatment, this would equate to an

Since 2007 the testosterone patch, Intrinsa, has
been approved in the European Union (but not USA)
for the treatment of hypoactive sexual desire disorder
in bilaterally oopherectomised and hysterectomised

Figure 8: HRT prescribing costs
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women receiving oestrogen therapy [106]. Approval
was based primarily on the results of two sixmonth, double-blind, placebo-controlled trials: the
Investigation of Natural Testosterone In Menopausal

Despite this evidence, there appears to be no plan
for the manufacturers to seek licence for the use of
PDE5Is in women.
1,112 women received a total of 3,420 prescriptions
for sildenafil, tadalafil or vardenafil in the year to
January 2009. Most of these prescriptions (3,160)
were for sildenafil, with 180 and 40 for tadalafil
and vardenafil respectively (CSD patient data
2009). Conservatively assuming that each dose
was for a single pack containing four tablets of the
standard dose, the total cost of NHS prescriptions
for phosphodiesterase inhibitors in women would be
approximately £73,000 per annum (MIMS 2009).

women Also
Taking Estrogen in Surgically
Menopausal women (INTIMATE SM) 1 and 2 trials.
[112] The primary endpoint in both trials was total
satisfying sexual activity, which increased by 74%
(INTIMATE SM 1) and 51% (INTIMATE SM 2)
following treatment with Intrinsa® for six months,
compared with placebo. [112]
In real terms,
this equated to 1 additional satisfactory sexual
experience per month and this was considered by
prescribing authorities insufficient to endorse the
prescribing of INTRINSA by physicians, although in
some patients the benefit was marked. In both trials,
there were also significant improvements in distress
related to sexual dysfunction in testosterone- vs.
placebo-treated patients. [112]

It is important to note that the above estimates take
into account the costs of NHS general practice
prescriptions only. In 2008 approximately 3.5% of
Intrinsa sales in the UK were in the private market
(IMS Exponent data 2008). This proportion may be
higher for the phosphodiesterase inhibitors given
current NHS prescribing restrictions for men. The
above data also takes no account of prescriptions
made within the secondary care setting.

From start of trial to January 2009, 3,900 women in
the UK received at least one prescription for Intrinsa,
with an average of 106 days on therapy. This equates
to an annual prescription cost of approximately
£438,000 [109].

For the treatment of Female arousal and orgasmic
disorder the FDA licensed EROS, a battery operated
clitoral suction device available for $200-250 on
physician prescription. EROS has not yet achieved
approval in the UK but is available for private
purchase at £200. In 2005, an estimated 5M vibrators
were purchased in the UK with prices ranging from
£2 to £120 [113].

Approximately 4,000 women in the UK received
a prescription for other androgens in the year
to January 2009 [109] , however it is unknown
whether these were prescribed for female sexual
dysfunction or in connection with other diagnoses.
Despite the poor evidence base for the use of the
phosphodiesterase inhibitors (PDE5Is) in female
sexual dysfunction, there is evidence of some
limited use in women. There has been considerable
interest in the use of PDE5Is (particularly sildenafil)
to treat FSD in antidepressant associated sexual
dysfunction. Women consult physicians three
times as often as men and are twice as likely to
be prescribed antidepressants. Rates of FSD with
these medications are reported at 30-70% in the
first months of treatment [111] lead to increasing
relapse, recurrence, disability and resource
utilisation by affected patients. Non adherence
to antidepressant therapy in women approaches
70% with sexual side-effects are a major (probably
understated) cause of discontinuation. Decreased
sexual interest, lack of genital sensitivity and vaginal
lubrication: delayed or absent orgasm: dyspareunia;
reduced satisfaction and loss of pleasure in sexual
relations are all common symptoms. Nurnberg et
al32nvestigated 98 pre-menopausal women (mean
age 37.1) with previously normal sexual function
prior to antidepressant therapy and treated them
with 50 or 100mg sildenafil or placebo on demand
prior to sexual activity. The investigators found
significant improvement in female sexual function
(both arousal and desire) scores for sildenafil over
placebo and no withdrawals due to adverse events.

e) Funding Implications for Pharmacological
Preparations
With the exception of the UK, drugs for erectile
dysfunction in men have been funded privately.
The UK department of health 31has allowed therapy
for men with diabetes, prostate cancer, multiple
sclerosis, pelvic surgery and a few rare conditions
but also those suffering severe distress. It is difficult
to see how such a model could be applied to
licensed medication for FSD, as personal distress
or relationship difficulty form a pre-requisite for
diagnosis. Much negotiation will be required to
balance possible gender inequalities with the
economic cost of funding new medications for women,
which will require regular rather than on-demand
dosing. INTRINSA was granted a full licence for a
small group of surgically post-menopausal women in
the UK and this was always unlikely to result in high
health care costs particularly with almost immediate
questions on efficacy and long term safety.

f) Conclusion
It is difficult to paint an accurate picture of the economic
costs of female sexual dysfunction for a number of
reasons. FSD diagnoses are poorly recorded in
NHS datasets. This may be due to clinicians’ lack of
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familiarity or comfort with FSD as a genuine diagnosis
and also to the complex relationships between
FSD and common co-morbidities and concomitant
medications. In addition, women with FSD are seen
by a variety of healthcare professionals, across a
variety of settings within both the NHS and private
sector. There are no widely followed authoritative UK
or European guidelines for the treatment of FSD and
women follow a variety of treatment pathways. There
is currently no clear referral and commissioned
pathways for FSD within the UK N It is clear from the
emerging literature that management of FSD could
have a significant impact on NHS resources, with the
highest costs being associated with general practice
consultations and psychosexual consultations within
sexual dysfunction clinics. The cost of psychosexual
therapy is considerable and relapse rates are high
23,24
and this needs to be considered rather than a
pre-occupation with the more easily measured cost
of drugs. At present, spending on pharmacological
treatments is relatively low and uptake of new
treatments such as the testosterone patch has been
relatively limited. New treatments for women will
require delicate discussions on what can be funded
by health providers particularly in the light of past
experiences with drugs for sexual dysfunction in
men.

failed conservative medical treatment.

2. GOVERNMENT
Medicare is a social insurance program administered
by the US government, providing health insurance
coverage to people who are aged 65 and older, or who
meet other special criteria. Prior to January 2007,
many Medicare plans limited ED prescriptions to 4
pills per month and usually required prior approval.
However, new change went into effect January 2007
to dissolve all coverage in an effort to save millions
of dollars a year. While they did not provide statistics
on how much Medicare spent on drugs, their decision
was due to the Congressional Budget Office estimate
that the Medicare coverage would cost $2 billion
over a ten year period. Interestingly, the Department
of Veterans Affairs covers 4 pills per month, which
leads one to question why the federal government
support ED drugs for one group of seniors but not for
another. The NHS under the UK government limits
1 tablet per week for ED, provided that men met
the criteria under Schedule 11 or suffered severe
distress from ED.

3. RESEARCH AGENCIES
The National Institute of Health (NIH) organization for
research on ED is the National Institute of Diabetes
and Digestive and Kidney Disease (NIDDK). The
important points they emphasized about ED are as
follow: ED is the repeated inability to get or keep
an erection firm enough for sexual intercourse, ED
affects 15 to 30 million American men, ED usually
has a physical cause, ED is treatable at all ages and
treatments can include psychotherapy, drug therapy,
VED and surgery.

XI. POLICIES REGARDING SEXUAL
DYSFUNCTIONS
1.Health Insurance	
Health coverage in the US is far from universal.
Approximately 40% of third party payers cover
oral ED therapy.
Although SD encompasses
different problems, available information from these
insurance companies mainly addressed ED and
Peyronie’s disease. The specific details covered
by each plan vary, however, there are some general
guidelines set forth by most of these insurance
agencies. For example, Blue Cross/Blue Shield and
Aetna policies consider the diagnosis and treatment
of ED medically necessary. Their diagnostic workup
includes most imaging and lab tests. They share
some differences here, Blue Cross require the
patient to be at least 18 years old for ED evaluation
but Aetna doesn’t specify a age limit. Aetna will
cover most diagnostic test, except NPT because of
its low specificity, whereas Blue Cross does but only
in a sleep lab. As for treatment, most ED therapies
are covered, except oral medications (PDE-5i) or
limited quantity. Blue Cross covers 6 tablets per
month, as well as Cigna, United Healthcare and
Kaiser Permanent but Aetna and many others do
not. Regarding Peyronie’s disease, Aetna considers
surgical correction medically necessary if the patient
had significant morbidity for 12 months or more who

XII. SUMMARY
Review of the economic aspects of sexual
dysfunctions reveals the following observations:
1) The global ageing process will continue to
influence the high prevalence of SD.
2) The global trend of increasing obesity and
metabolic syndrome is expected to result in increased
burden of SD.
3) There continues to be many barriers to treatment
seeking and access to care. In the light of the
established gender difference in treatment seeking
and the known higher treatment seeking in women,
the introduction of new therapies for FSD is expected
to have a substantial impact.
4) Although SD’s are mainly age-dependent
conditions, they are associated with many serious
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co-morbidities.

future costs of evaluation and treatment of SD’s.

5) The economic impact of SD’s especially ED is
further confounded by medical conditions, such as
cardiovascular disease, DM, HTN, hyperlipidemia,
BPH, prostate cancer and depression.

2) Future research is necessary to assess the
impact of sexual dysfunctions on society and the
economy.
3) The impact of FSD is important but under studied
and requires more research.

6) Majority of patients with SD are managed by PCP,
followed by specialists.
7) Although limitations exist for oral ED therapy,
PDE-5i sales continues to grow.

4) Clinicians and academicians must become
cognizant of treatment utilization data to understand
the economical aspects of SD.

8) Oral therapy has expanded the patient base for
ED.

5) Additional research is warranted to assess all
other aspects of male SD.

9) Several studies have reported the costeffectiveness of PDE5i that health insurers can
use as a model to aide decisions about oral ED
coverage.

6) Better understanding of male sexual health is
needed as ED and hypogonadism now serve as
a marker for serious co-morbidities that also have
huge cost implications.

10) Testosterone replacement therapy for male
hypogonadism has grown substantially, despite
under diagnosis.

7) Education of patients (consumers in economic
terms) with SD is vital to help them make informed
decisions.

11) Testosterone replacement therapy is currently
licensed in European Union for FSD/HSDD in
surgical menopause. This narrow indication currently
limits the economic impact. But, concern exists
about efficacy and long term safety.

8) Co-sponsorship of the ISSM and a major
university department of economics of a PhD
position with focus on economics of sexual
medicine
9) Economics of sexual medicine paper contest
and prize in the next ISSM meeting.

12) The economic issues of FSD have remained
largely unexplored due to the lack of licensed
therapies.
However, with the advent of new
therapies, such as the transdermal testosterone
and Flibanserin, the understanding of the economic
impact of FSD is expected to improve in the future.

10) ISSM engage health systems and ministries of
health.
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Clinical Evaluation
and Symptom Scales
in Men and Women
with Sexual Dysfunction
D. Hatzichristou, R. Rosen, L. Derogatis, W. Y. Low,
E. Meuleman, R. Sadovsky, T. Symonds
algorithm for all sexual dysfunctions in both genders.
A review of current diagnostic approaches for erectd
tile dysfunction(ED) is presented, which this committd
tee has evaluated in the previous Consultation [14].
Other diagnostic approaches are briefly considered
and readers are referred to more detailed description
in other chapters. Finally, an overview of scales and
questionnaires foe sexual problems is presented.
Accordingly, the chapter is divided into 3 major sectd
tions: A. Overview and basic principles of sexual
evaluation B. Overview of diagnostic tests for
erectile dysfunction and C. Overview of standdardized sexual function scales and questionnnaires, as well as broader outcome (HQL, treatmment satisfaction) measures in men and women.

INTRODUCTION
Sexual problems are prevalent in men and women
of different ethnic and social backgrounds, ages and
health statuses, as shown in numerous recent epidd
demiological studies [1-6]. These studies have also
identified several correlates, major risk factors and
associated comorbidities. However, sexual health
problems are often neglected in clinical practice
[7,8]. Many patients have difficulty discussing their
sexual problems or concerns with a physician due
to a sense of frustration, confusion, embarrassment
or distress; moreover, patients often feel that physd
sicians are reluctant, disinterested, or unskilled in
sexual problem management. Such patients’ percd
ceptions frequently guide behavior, as clinicians are
often reluctant to ask about sexual issues due to their
negative attitudes towards sexual issues and concd
cerns, time constraints, as well as a growing knowled
edge gap between developments in sexual medicine
and the clinical skills of practicing physicians [9,10].
The challenge is to create uniform, widely accepted
diagnostic and treatment approach for sexual probll
lems and dysfunctions, based on understanding the
common language between clinicians and patients.
Such a strategy would improve not only doctorpatient communications and treatment outcomes,
but most importantly, it would lead to the developmd
ment of educational materials and curricula to provd
vide practicing physicians across specialties with
the needed skills to meet modern patients’ needs
in sexual medicine healthcare delivery [11-13].

A. OVERVIEW AND BASIC
PRINCIPLES OF CLINICAL
EVALUATION IN SEXUAL MEDICINE
Considering clinical evaluation and use of symptom
scales in sexual medicine, we should keep in mind
the main aspects of human sexuality, as well as
the definitions of health, sexual health and
sexual medicine, in order to define the scope of
the process. It is also essential to consider patients’
rights and the goals of diagnostic procedures; these
definitions, which are specified as follows, permit us
not only to provide a broad framework of scientific
understanding, but also to establish core principles
for the development of a simplified and broadly
applicable diagnostic and treatment algorithm.

In that effort, our committee reviewed current literatd
ture and have provided basic guidelines for the broad
approach for assessing sexual problems in a medical
practice setting. Initially, principles of sexual evaluad
ation are presented and a diagnostic and treatment

I. DEFINITIONS
The World Health Organization (WHO) has offered
widely accepted definitions of health and sexual
health, defining also sexual rights.
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1. Health

its disorders. Sexual medicine attempts to improve
sexual health through the prevention, diagnosis,
treatment, and rehabilitation of conditions or diseeases that involve:

“Health is a state of complete physical, mental and
social well-being and not merely the absence of
disease or infirmity”. Of note, this definition has not
been amended since 1946 [15].

● sexual function,

2. Sexual Health

● sexual and/or partnership experience and behavior,

“Sexual health is a state of physical, emotional,
mental and social well-being in relation to sexualid
ity; it is not merely the absence of disease, dysfunctd
tion or infirmity. Sexual health requires a positive and
respectful approach to sexuality and sexual relationsd
ships, as well as the possibility of having pleasurad
able and safe sexual experiences, free of coercion,
discrimination and violence” [16] .

● gender identity, and
● sexual trauma and its consequences.
EASM also emphasized in the definition that “sexual
medicine takes into account the individual and coupd
ple dimension as well as the knowledge and method
ods of medical, psychological and social sciences. It
recognizes that many of the conditions or disorders
may be caused by other medical conditions and/or
their treatment” [17].

3. Sexuality and Sexual Rights
Sexuality is a central aspect of human experience
throughout life and encompasses much more than
sexual intercourse: sex, gender identities and roles,
sexual orientation, eroticism, pleasure, intimacy
and reproduction. Sexuality is influenced by the intteraction of multiple factors, including biological,
psychological, social, economic, political, cultural,
ethical, legal, religious and spiritual, and historical
factors. Human sexuality can include multiple dimmensions, including thoughts, fantasies, desires,
beliefs, attitudes, values, behaviors, practices, roles
and relationships. While sexuality can include all of
these dimensions, not all of them are always experied
enced or expressed [16].

II. MANAGEMENT PRINCIPLES IN
SEXUAL MEDICINE
Three basic principles underlie the management of
sexual problems in both men and women; when taken
together, these three principles provide a balanced
and integrated approach to clinical evaluation and
treatment of sexual problems and dysfunctions.
These 3 principles are described bellow (Table 1).
Table 1: Management principles in sexual
medicine.

Principles in Sexual Medicine Care

According to the WHO declaration, all persons have
the right to “seek, receive and impart information reld
lated to sexuality, as well as receiving the highest
attainable standard of sexual health, including accd
cess to sexual and reproductive health care serviced
es are fundamental sexual rights. Sexual rights embd
brace human rights that are already recognized in
national laws, international human rights documents
and other consensus statements”. The WHO decld
laration furthermore describes sexual rights as “the
right of all persons, free of coercion, discriminnation and violence, to: 1) the highest attainable
standard of sexual health, including access to sexual
and reproductive health care services; 2) seek, recd
ceive and impart information related to sexuality; 3)
sexuality education; 4) respect for bodily integrity; 5)
choose their partner; 6) decide to be sexually active
or not; 7) consensual sexual relations; 8) consensd
sual marriage; 9) decide whether or not, and when,
to have children; and 10) pursue a satisfying, safe
and pleasurable sexual life” [16].

1

adoption of a patient-centered
framework, with emphasis in cultural
competence in medical practice (CCM)

2

application of the principles of evidencebased medicine (EBM) in diagnostic and
treatment planning;

3

use of a unified management approach
in evaluating and treating sexual problems
in both men and women.

1. Adoption of a patient-centered 		
		framework, with emphasis 		
		in cultural competence in 		
		medical practice (CCM)
a) Patient-centered care
Traditionally, the dominant model in medicine has
been the “disease-centered” approach, which assd
sumes that disease is accounted for by deviations
from the norm of measurable biological variables.
The “disease-centered” model focuses on medical
consultation and establishment of an essentially
patriarchal doctor-patient relationship, in which the
patient fulfils a passive role and the doctor embodid

4. Sexual Medicine
The only available definition of sexual medicine is derd
rived from the European Academy for Sexual Medicd
cine (EASM) [17]:Sexual medicine is the branch
of medicine concerned with human sexuality and
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ies medical expertise. It aims to measure outcomes
in an objective and quantifiable way, while often negd
glecting that people come to be made well, made
whole, to recover the sense of health, of being well
[18-20]. This applies particularly in the case of sexud
ual medicine.

Table 2: The interactive process of patient-centered
care. Adopted from [18].

Interactive components of patient
centered process

Patient-centered care, is an interactive process (Tabble 2) [18], an approach that consciously adopts the
patient’s perspective and respects his or her ideas,
feelings, expectations and values, as the physician
tries to enter the patient’s world, to see the illness
through the patient’s eyes”[19]. Patient-centered
medicine assumes a holistic approach that takes
into account not only the biological dimension of
disease, but also its psychological and social implicd
cations, in accordance with the definition of health
provided by the World Health Organization [20].

1

Exploring both the disease & illness experience

2

Understanding the whole person

3

Finding common ground regarding
management

4

Incorporating prevention and health promotion

5

Enhancing the patient-doctor relationship

6

Being realistic

Table 3: Summary of Cultural Competencies. Adoopted from [22]

Medical cultural competencies

b) Cultural competence in medical practice
(CCM)
In keeping with the concept of “patient-centered”
medicine, it is important for health providers and
physicians to offer culturally and linguistically appropd
priate services to their patients. When patients do
not understand what their healthcare providers are
offering or telling them, and when providers either do
not speak the patient’s language or are insensitive
to cultural differences, the quality of health care can
be severely compromised [21]. The field of cultural
competence focuses on overcoming language barrd
riers, improving communication between culturally
competent physicians and patients, understanding
patients’ conceptualization of their condition, improvid
ing negotiation of approaches that allow for the best
option available within the health and social systd
tem, and all within the framework of patients’ own
worldview. Table 3 [22] summarizes the essential
cultural competencies that apply to sexual medicine
and should be incorporated in every sexual medicine
encounter with a patient.

1

knowledge of epidemiology and the differential
effects of treatment in various ethnic groups

2

awareness of how culture shapes individual
behaviour and thinking

3

awareness of the social context in which
specific ethnic groups live

4

awareness of one’s own prejudices and
tendency to stereotype

5

ability to transfer information in a way the
patient can understand and to use external help
(e.g. interpreters) when needed

6

ability to adapt to new situations flexibly and
creatively.

2. Sexual dysfunctions are essentially selfreported conditions.
Sexual dysfunctions may have major impact in
quality of life and psychosocial and emotional
well-being; in some cases there may be no
biological findings, although the patient may feel that
he/she has a sexual problem, due to interpersonal,
psychological or social problems. Therefore, the
diagnostic approach has as a primary goal not to
prove the existence of the problem, but to unmask
the underlying etiology and consequences of the
problem, and to consider appropriate management
options.

Cultural competence in sexual medicine is fundamd
mental, as providing culturally competent sexual
health services becomes more complex when care
providers and patients possess different genders,
racial or ethnic identities, countries of origins, social
statuses, and sexual behavior patterns.

3. Outcomes assessment should focus not only
on reduction of distress or resolution of certain
symptoms, but on the overall sexual well-being

c) Patient-centered criteria in sexual medicine

of the individual.

In defining patient-centered care in sexual mediccine, the following criteria should be considered:

2. Application of evidence-based 		
		medicine (EBM) in diagnostic and 		
		treatment planning

1. Sexual dysfunction exists only when satisfaction
arising from the integrated components of sexual

a) Why EBM in sexual medicine?

function, e.g. sexual desire, arousal, and orgasm
or climax are reduced or absent.

Evidence-based medicine is the integration of best
available research evidence with clinical expertise
and patient values [23].

A person may have a specific dysfunction, such as
erectile dysfunction or anorgasmia, but not consider
it as a personal and/or relationship problem.

Clinical decision-making is guided increasingly by
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the results of randomized, clinical trials (RCT’s),
prospective patient registries, cohort and case-contd
trol studies, meta-analysis and systematic reviews.
According to the principles of evidence-based
medicine (EBM), clinicians should consider eviddence from multiple sources in making a diagnossis and in formulating a treatment plan for each
individual. Although not applicable in every case,
findings from controlled trials, patient registries and
systematic reviews can inform the decision-making
process in multiple ways. In selecting among availaable diagnostic and treatment options, clinicians
and patients should both evaluate the potential
risks and benefits as determined by the weight
of clinical evidence. [24].

ticularly in the case of costly or invasive procedures,
these should not be recommended in the absence
of supporting evidence and their applicability to the
specific case. Both physicians and patients should be
encouraged to consider the available scientific evidd
dence prior to selecting among specific treatments or
diagnostic options. Accordingly, this chapter consided
ers the currently available diagnostic approaches for
sexual dysfunction in the context of evidence-based
literature in support of their use. In conclusion, EBM
and patient-centered medicine are viewed as
highly complementary and equally applicable in
the clinical management of sexual dysfunction.

3. Use of a unified management 		
		approach is recommended in 		
		evaluating and treating sexual 		
		problems in both men and women.

Specifically in sexual medicine, where sexual probld
lems are a) not life-threatening, b) involve intimate
aspects of people’s life, c) are self-reported conditd
tions, and d) involve treatment options that are multd
tiple and diverse, each patient has the right to be
fully informed concerning his or her sexual health
status, as well as the evidence-based diagnostic
and treatment options that are available, in order
to participate actively in the decision-making procd
cess. Since it is evident that available treatments
and diagnostic approaches for sexual dysfunction
are proliferating, the patient should be given every
opportunity to choose among available options, and
to determine which option fits best to his/her special
needs. Patients’ needs vary also in their preference
for information and involvement in the decision-makid
ing process, and for this reason the approach should
be flexible and individualised. This is ultimately why
communication is the royal pathway to both eviddence-based and patient-centered medicine [25].

Gender disparities in sexual medicine have traditionad
ally been a major barrier for women in obtaining aded
equate clinical services for sexual difficulties or dysfd
functions. Gender stereotypes have also hampered
understanding and appropriate diagnostic evaluation
in women, as terms like “frigidity” have been used indd
discriminately in psychoanalysis and other branches
of medicine. Fortunately, sexual medicine in recent
years has become more aware and sensitive to the
need for gender equality and the need for a unified
management approach. In the diagnostic algorithm
below, we propose a unified, step-wise managemd
ment approach for both men and women with sexual
problems. The proposed algorithm has been based
on the algorithm presented by this Committee in the
previous Consultation [14].

III THE ICSM-5 DIAGNOSTIC AND
TREATMENT ALGORITHM

b) EBM in diagnostic procedures
Strong consideration should be given to the evidd
dence basis for diagnostic evaluation in each case.
The goals of the diagnostic procedures are well
defined (Table 4) [26].

The International Consultation in Sexual Medicine
(ICSM) proposes the ICSM-5, as a step-wise
diagnostic and treatment algorithm for sexual
dysfunctions in men and women (Figure1). The
main goal of ICSM-5 is to unmask the underlying
aetiology and/or indicate appropriate treatment
options according to men/women’s individual needs
(patient-centered medicine), using the best available
data from population-based research (evidencebased medicine).

Specific tests or procedures should not be recoommended without controlled clinical data or
research evidence supporting their use. ParTable 4: The goals of the diagnostic procedures. Adoopted from [26].

The first step includes the basic evaluation;
medical, sexual and psychosocial history are
mandatory for every patient, while focused physical
exam and laboratory tests are highly recommended;
step 2 includes the interpretation of the findings
and identification of needs for specialized tests. In
the majority of the patients optional tests are not
necessary. In one study (FIGURE 2), the impact of
the different diagnostic steps on the management
strategy for erectile dysfunction has been explored
in a sample of 1,276 patients visiting an andrology

Goals of diagnostic procedures
1

increase certainty about presence/absence
of disease

2

define disease severity

3

monitor clinical course

4

assess prognosis – risk/stage within
diagnosis

5

plan treatment

6

stalling for time
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Figure1: The ICSM-5 step-wise diagnostic and treatment algorithm for Sexual Dysfunctions in men and women.

Figure 2: Impact of the diagnostic steps on the management strategy for erectile dysfunction. Basic evaluaation accounted for 79.7% of the diagnosis. Adopted from [27].

outpatient clinic; basic evaluation allowed diagnosis
in 79.7% of the patients, therefore specialized
diagnostic procedures were necessary in only 1 out
of 5 patients [27]. However, physicians may make
the final decision either to proceed with specialized
tests/referral or to treatment [28] . Step 3 includes
patient/partner education, which is of major
significance and a necessary prelude for shared
decision making. Step 4 includes the development
of a mutually-agreed upon treatment plan, equally
considering the available treatment options for a

certain diagnosis, as well as patients’ needs and
preferences. Finally, step 5 refers to the important
phase of follow-up, emphasizing that the overall
goal of treatment is improvement of patient’s
subjective sexual well being and not merely relief
of symptoms and/or restoration of sexual function.
STEP 1: BASIC EVALUATION
Clinical evaluation for sexual dysfunction has unique
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challenges and opportunities that can make the procd
cess difficult for some clinicians and underline the
need for specific skills, as sexual medicine clinical
practice has some unique characteristics (Table 5).
Initial assessment of a sexual problem should incd
clude sexual, medical, and psychosocial history in
every case. Physical examination and laboratory
tests are highly recommended if appropriate, but are
not always necessary.

sexual problems should be to establish an effecttive physician-patient-partner relationship. Only
by encouraging the patient or the affected couple to
discuss their sexual experience, will the physician
fully ascertain the patient’s sexual concerns, their
feelings and expectations about the sexual problem,
and especially their concerns about the condition, its
impact on patient’s/partner’s quality of life, and their
expectations regarding the therapeutic outcome [30].
A second important focus of a patient-centered appd
proach is the attempt to understand the whole persd
son, including the patient’s culture and background,
his/her life setting, family and clues about the sexual
partner.

Table 5: Unique characteristics of sexual medicine
clinical practice
Goals of diagnostic procedures
1

Social environment - Cultural competence

2

Physicians’ biases and gender variations

3

Patients’ embarrassment, lack of knowledge,
plethora of misleading info

4

Couples’ problem

5

Self-reported initial diagnosis

6

Health system inadequacies (lack of education
–lack of specialized care centers)

Patients typically desire the doctor to take the initiatd
tive in clinical interactions, to use simple and direct
language, to be nonjudgmental, caring, and respectfd
ful, and to provide clear explanations and allow for
questions, to acknowledge and explore the patient’s
responses, and to promote an optimistic attitude
when possible.

b)The physician-patient barriers: education
and communication

1. SEXUAL HISTORY
A detailed sexual history should be obtained for all
patients presenting with a sexual problem. In obtainid
ing a history with men or women with sexual probld
lems, special attention should always be paid to persd
sonal, social or cultural sensitivities. Patients may or
may not be comfortable with direct inquiry into their
sexual function and issues related to sexual probld
lems. The interview should ideally be conducted as a
face-to-face interaction with a sympathetic examiner
[29]. Attention should be paid to the setting of the
interview, in particular the need for privacy and confd
fidentiality, and the clinician should make every effort
to ensure patient trust, comfort and openness.

It is not uncommon for physicians to be embarrd
rassed, ashamed or reluctant to address sexual issd
sues or concerns of their patients , despite the fact
that the most important intervention is simply to ask
or bring up the topic [29,31-35]. Several barriers to
taking sexual history have been reported (Table 6)
[11]. Characteristics identified by physicians as causid
ing discomfort include interviewing opposite gender
patients, patients aged less than 18 or more than
65 years, patients whose academic achievement is
below college level, and patients who are divorced
or single [32]. Training physicians in communication
skills has been shown to be fundamental for sexual
history-taking and the management of sexual probld
lems, as it improves their level of comfort in dealing
with sexual issues. Essentials in education include
undergraduate curriculum, sexual medicine courses,
psychosocial orientation and modification of physicd
cians’ personal sexual attitudes [9,33-37].

Since the type and duration of the problem is not
always apparent at the outset, and since individuals
frequently present with one type of dysfunction (e.g.
lack of erection, early ejaculation), but may have
other sexual or interpersonal problems, a detailed
sexual history should always be obtained. While
brief checklists or questionnaires may be of value
in the recognition and initial evaluation of a sexual
problem, these should not substitute for a detailed
sexual history. The examiner should always be attd
tentive to both the intra- and inter-personal aspects
of sexual dysfunction. Careful attention should be
paid to both the style and content of the initial evaluad
ation. Overall, the clinician should strive to maintain
an attitude of comfort and flexibility throughout the
evaluation process. Emphasis should be given to the
education of physicians to deal with sexual issues
and their level of knowledge; alternatively clinicians
should refer their patients to specialists.

Table 6: Barriers to taking sexual history. Adopted
from [11].
Physicians’ Barriers asking about
sexual history

a) Physician-patient communication
The first step in the evaluation of any patient with

1

Insufficient knowledge

2

Inadequate communication skills

3

Discomfort with sexual language

4

Lack of information about treatment options

5

Time constraints

6

Fear of offending the patient

7

Clinician’s embarrassment about sexuality

236

Comittee 06.indd 236

8/25/2010 12:57:32 PM

clinical issue. In contrast, if the patient perceives
that his or her sexual problem is being ignored or
dismissed, this can delay or discourage the patient
from seeking further help. The third step is again
represented by the letter “L” – “limitations” the clinicd
cian may bring to the evaluation of sexual problems.
These can include lack of knowledge or personal
discomfort with discussion of sexual matters, even
clinician’s personal values. Based on this self-evaluad
ation by the clinician, the next step may be a referrd
ral, as the clinician has done it “ALL” for the patient.
Step 4 involves “Opening up the discussion”. The
discussion should explore the sexual problem and
its context; biological, psychosocial and relationsd
ship. The final stage, represented by the letter “W”
- “Work together to develop a treatment plan” ,
involves dialogue with the patient to identify an appd
propriate goal and mutually acceptable managemd
ment plan. It is essential at this point for the clinician
to evaluate patient and partner’s values and discuss
risks and benefits of different treatment options.

d) Screening tools for sexual dysfunction
Figure 3: Principles of the initial evaluation:
“ ALLOW”. Adopted from [38].

Sexual problem identification should be regardeed as a routine and necessary aspect of medical
care for both men and women. This principle is
applied to all new patient visits, especially for indivd
viduals at risk, such as men or women above the
age of 50, patients with chronic illnesses or medical
conditions, following major surgery or hospitalizatd
tion, during major life changes (e.g, divorce, childbd
birth), as well as during return or follow- up visits
for these patients. The depth and extent of sexual
inquiry should be individualized, based on the clinicd
cal setting, patient characteristics, and type of visit.
Screening checklists can provide a valuable ressource in identifying and assessing sexual probllems in men and women. These simple tools have
the obvious benefits of providing validated and costefficient identification of the problem, as well as preld
liminary assessment of current and past sexual functd
tioning. To facilitate initial identification of a sexual
problem, two brief screening checklists have been
developed by the ICSM committee on diagnosis in
the previous consultation [14] and more recently by
the Standards Committee of the ISSM. It should be
emphasized that, although valuable in recognizing
and identifying sexual dysfunction, screening tools
should not be substituted for a thorough sexual,
medical, and psychosocial history. Moreover, furtd
ther evaluation of these symptoms is always recommd
mended prior to initiating sexual medicine therapy.

Typical questions that have been recommended to
initiate the sexual history or discussion of sexual
issues include: ‘Are you happy with your sexual
life?’, “Do you have any questions or concerns about
sexual matters?” and concluding with the question
“Is there anything else about your sexual life that I
need to know about to ensure you good sexual health
care?” Listening attentively to one’s patients, male or
female, and clarifying their concerns or questions are
invariably important elements in defining the nature
of the problem, its severity and duration, as well as
patients’ motivations for treatment [34-36].

c) ALLOW : Forming a healing physicianpatient relationship
In order to establish a holistic physician-patient reld
lationship and to obviate the usual communication
barriers, the “ALLOW” acronym (Figure 3) is recommd
mended [38]; it is a 5-step communication plan that
enables the clinician to manage sexual issues while
recognizing the limitations and varied needs and qualid
ifications of clinicians for managing sexual problems.
The first stage in assessment is represented by the
letter “A” - “asking” the patient about sexual functd
tion and activity. There are many ways to inquire
about sexual problems, for example, when the socd
cial history is discussed or a review of systems is
performed. The main purpose is to give the patient
an opportunity to discuss sexual matters in a nontd
threatening manner; a statement about the confidentd
tiality of the information being discussed is therefore
necessary. The second step is represented by the
letter “L” - “legitimizing” the patient’s problem and
acknowledging that sexual dysfunction is a relevant

1. The Brief Sexual Symptom Checklist
for Men (BSSC-M) and Women (BSSC-W)
[14]
This brief checklist consists of 4 simple questions
and it is suitable for use in primary care settings, as
well as for screening and addresses the patient’s
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level of satisfaction with sexual function (the major
outcome measure in sexual health) [14]. Additionally,
it assesses duration, the type/s of sexual problems
experienced, as well as the willingness of the person
to discuss the problem with a health care provider.
Three of the four questions are common for men and
women, while the fourth question (type of problem)
is specific for gender (APPENDIX 1 and 2). BSSC
has been used in the litterature [39], however, validd
dation data are lacking.

2) The Sexual Complaints Screener For Men
(SCS-M) and Women (SCS-W)
More recently the Sexual Complaints Screener for
Men (SCS-M) and Women (SCS-W) have been
developed by the Standards Committee of the
International Society for Sexual Medicine [pers
comm, H. Porst, Hamburg, Germany] (APPENDIX 3
and 4). The SCS consists of a series of questions
concerning sexual experiences during the last 6
months. Validation of the SCS is in process.

Figure 4: Sexual concerns, difficulties, dysfunctions
and disorders (SexualCDDD): a dynamic process.
Adopted from [41]

e) Differentiating Sexual problems S (sexual)
CDDD

f) Types of sexual dysfunction: defining the
underling aetiology of sexual dysfunction

Misinformation and ignorance about sexual functd
tion and dysfunction are commonplace [40]. Many
individuals are misinformed or unaware of basic
information about sexuality and reproduction, and
have sexual concerns or questions, such as penile
size, refractory period after ejaculation, and morning
erections for men, while frequency of sexual desire
and achievement of orgasm for women are frequent
areas of misunderstanding. Misinformation or myths
may lead to uninformed sexual decisions with seriod
ous consequences, e.g. unintended pregnancy,
a sexually transmitted disease or other avoidable
problems [41]. Other individuals have specific probld
lems, e.g. situational premature ejaculation, different
levels of sexual desire between partners, which may
also lead to psychogenic sexual dysfunction or the
initial phase of a sexual dysfunction, e.g. change in
erection hardness due to mild arterial insufficiency.
Sexual dysfunctions are highly prevalent, while disod
orders that cause sexual problems, e.g. Peyronie’s
disease and vulvodynia are also common. During the
initial phase of assessment, physicians need to discd
criminate between such sexual concerns, difficulties,
dysfunctions and disorders [41]. It is not uncommon
that a sexual concern or worry may be the cause of
sexual difficulty, which in some cases may lead to a
sexual dysfunction. Conversely, anatomic or medical
problems e.g. penile deviation or Peyronie’s disease,
may be the cause of difficult sexual penetration and
diminished sexual satisfaction, which may lead in
turn to relationship problems and concerns about
masculinity or femininity. Therefore, it should be ackd
knowledged that sexual inquiry is a dynamic process
involving different levels and domains of concern,
difficulty and dysfunction (Figure 4) [41].

It is evident that Step 1 of ICSM-4 diagnostic algord
rithm has a major goal to identify and characterize
the underlying aetiology. The presence or absence
of biological findings will be a clear determinant of orgd
ganic component that may include: a) anatomic (incd
cluding surgery-related), b) vascular, c) neurogenic,
d) hormonal, and e) drug-related. There is increasid
ing awareness and interest in the clinical literature
regarding the addition of distress/interpersonal difficd
culty to the diagnostic criteria of sexual dysfunctions.
While most authors recognize the necessity for incd
clusion of personal or interpersonal distress for both
men and women, others present evidence that some
persons with sexual dysfunction are not distressed
by it [42]. A classification of the degree of distress assd
sociated with dysfunction can be described as Type
II and III sexual dysfunctions as follows:
● not significant mental (cognitive) or emotional
(affect) distress: resolution of the main symptom (e.g.
restoration of erections) will adequately diminish
mental and/or emotional distress.
● significant mental (cognitive) or emotional (affect)
distress: resolution of the main symptom (e.g.
restoration of erections) will not diminish mental and/
or emotional distress. In this case, complementary
psychotherapy is indicated.
Therefore, clinically, the Committee proposes
categorization of sexual dysfunctions in 3 types
(Table7) according to their predominant aetiology.

g) Differentiating Organic and Psychogenic
Etiologies
An essential point in clinical formulation of sexual
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Table 7: ICSM classification system for Sexual Dysffunction

Table 9: Questions to Initiate Discussions About
Sexual Activity. Modified from [38].

TYPES

CRITERIA

I - psychogenic

Absence of biological findings

Open-ended
questions

II - organic

Biological findings, NOT significant
mental (cognitive) or emotional (affect)
distress

Rating
question

III - mixed

Biological findings, significant mental
(cognitive)
or emotional (affect) distress

Permissiongiving
questions

Table 8: Characteristics of organic and psychogenic
sexual dysfunction. Modified from [43].
Characteristic

Organic

Psychogenic

Circumstances

gradual
(except trauma
or surgery)

acute

Symptom course

progressive

intermittent or
selective

Organic risks

present

absent, variable

Partner problem

secondary

at onset

Anxiety

secondary

primary

Asking the
partner
Asking
men with
chronic
illnesses/
medication

“So, how are you doing with sex lately?”
“Are you satisfied with your sexual life/
activity?”
“Rate your recent sexual function on a scale
of 1–10.”
“Many of my patients your age have noticed
some change in their sexual function. How
about you?”
“Many of my patients with your condition
note some problems in their sex life/functd
tion. Are you noticing anything different?”
“How has sex been lately?”
“How has your partner been functioning in
sex lately?”
“How has your illness affected your sex life?”
Did your medication affect your sex life?

Table 10: Quick review assessment (A-G). Adopted
from [44].
Quick Review Assessment (A-G)

dysfunction in men and women is that organic and
psychogenic factors coexist in many cases, partd
ticularly in those individuals or couples with longstanding or chronic sexual dysfunction. Key aspects
of the history may be used to identify the potential
role of specific organic and psychogenic causes or
etiologies. The following table provides an overview
of specific aspects of the patient’s history that may
be useful in differentiating organic from psychogenic
sexual dysfunction (Table 8) [43]. It should be empphasized however that psychogenic and organic
etiologies co-exist in a large number of cases.

A

About? What happens, feelings, thoughts

B

Both partners sex response

C

Context- relationship, environment, culture, why now?

D

Depression? – Mental health, including self-image

E

Experiences in the past

F

Feelings for partner

G

General Health

the presenting complaint, (e.g. erectile dysfunction,
anorgasmia) is the primary or major sexual problem,
or if some other aspect of the sexual response cycle
(desire, ejaculation, orgasm) is involved. Other sexuad
al problems may exist as concomitant disorders (e.g.
hypoactive sexual desire), or as secondary to the primd
mary sexual complaint [29,32,33]. The medical and
sexual history is the most essential, and frequently the
most revealing aspects of the assessment process.

h) Initiating the discussion
A single question (e.g., “Do you have questions or
concerns about your sexual functioning?”) may be
sufficient in some circumstances, whereas a series
of questions is indicated in others (Table 9) [38].
Sexual inquiry is most often conducted by face-toface interview with the patient, although paper-andpencil questionnaires or internet-based methods
may be of value. Each of these methods has distinct
advantages and limitations. The style or manner in
which sexual inquiry is conducted is most important.
This should reflect a high level of sensitivity and
regard for each individual’s unique ethnic, cultural
and personal background. TABLE 10 offers a simple
way to ask the critical initial questions in order to
achieve a quick review of the case [44].

A comprehensive sexual history is essential in confd
firming the patient’s diagnosis, as well as in the
evaluation of the patient’s overall sexual function.
Sample topics or questions for inclusion in the sexud
ual history are illustrated in TABLE 11 below. These
questions apply specifically to the evaluation of male
arousal, desire and orgasm/ejaculation difficulties. In
principle, these questions may be addressed to all
patients presenting with sexual difficulties.

Sexual history taking should be aimed at ascertainid
ing the severity, onset and duration of the problem, as
well as presence of concomitant medical or psychosd
social factors. It is necessary to determine whether

2. MEDICAL HISTORY
Although not always definitive, a detailed medicd
cal history may provide suggestive evidence for or
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Table 11: Asking about sexual health.

Table 12: Medical history checklist.

against the role of specific organic or psychogenic
factors and should be obtained in all cases of sexual
dysfunction. The goals of medical history-taking are:
(i) to evaluate the potential role of underlying or comd
morbid medical conditions. Sexual dysfunction may
be symptomatic of an underlying medical disorder,
such as atherosclerosis or diabetes. It is also a commd
mon presenting problem of depression in both men
and women.

assess past and present partner relationships.
Sexual dysfunction may affect the patient’s selfesteem and coping ability, as well as his or her
social relationships and occupational performance.
These aspects should be assessed in each case.
The physician should not assume that every
patient is involved in a monogamous, heterosexual
relationship. For this reason, it is advisable to begin
the history with a broad question, such as: “ Are you
sexually active at the moment”, or “Do you have a
regular sex partner?” and then to ask a follow-up
question, such as “Is this a same-sex or opposite-sex
relationship?” The early stages in the development
of a problem are often of crucial significance to
assessment and treatment. Were there particular
times of change in the sexual relationship? If so,
what events occurred in the patient’s life at those
times? In addition, questions should be asked about
other relevant aspects of the patient’s life, including
interpersonal relationships, occupational status,
financial security, family life and social support.

(ii) to differentiate between potential organic and
psychogenic causes in the etiology of a patient’s
sexual problem.
(iii) to assess the use of concomitant medications.
Some of these medications can either cause or
contribute to the patient’s sexual difficulties, and a
change in medication may result in improvement in
sexual function. Additionally, the use of certain
medications may be important contraindications for
the use of specific treatments.
Medical history may include all medical conditions
that may interfere with sexual function [45-52].
TABLE 12 includes a list such conditions.

3. PSYCHOSOCIAL HISTORY
Potential etiologies for sexual dysfunction include
a wide range of organic/medical factors, but also
multiple psychological or interpersonal factors (e.g.
anxiety, depression, relationship distress) [30, 36,4045,48]. A detailed psychosocial assessment is
essential in every case of sexual dysfunction.
Given the interpersonal context of sexual problems
in men and women, the physician should carefully

4. PHYSICAL EXAMINATION
The etiology or causal factors for sexual dysfunctd
tion may or may not be apparent from the patient’s
history alone. In specific sexual dysfunctions, e.g.
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anatomic problems or erectile dysfunction, further invd
vestigation by means of a physical examination and
selected laboratory testing may be of value in confd
firming or disconfirming specific etiologies or comorbd
bidities. In most cases, the physical examination will
not identify the specific etiology or cause of sexual
dysfunction, however a focused physical examinattion is highly recommended [14, 27]. The physical
examination should include a general screening for
medical risk factors or comorbidities that are associad
ated with sexual dysfunction, such as body habitus
(secondary sexual characteristics), assessment of
the cardiovascular, neurological and genital system,
with particular focus on the genitalia and secondary
sex characteristics (TABLE 13). The physical examind
nation may corroborate aspects of the medical histord
ry and can sometimes reveal unsuspected physical
findings (e.g. decreased peripheral pulses, vaginal
atrophy, atrophic testes, penile plaque). In addition
to identifying specific etiologies or comorbidities,
the physical examination may provide an opportd
tunity to inform the patient about aspects of their
sexual anatomy or physiology, as well as providing
reassurance about body appearance and function.
However, it should be recognized that the physical
examination can also be a source of shame, embarrd
rassment or discomfort for many patients. Every
effort should be made to ensure the patient’s
privacy, confidentiality and personal comfort
while conducting the physical examination.

desirable, although not strictly essential. Possible
examples include: a) situational problems; b) gened
eralized dissatisfaction with sexual activity in the
absence of specific sexual dysfunction; c) mood
disturbances; or d) generalized dysfunction secondad
ary to a change in socioeconomic status or a recent
adverse life event. In these instances, a detailed histd
tory may provide adequate evidence for the diagnosd
sis and evaluation of the problem. However, even in
such cases, the physical examination may uncover
occult organic or physical factors, as well as providid
ing opportunity for reassurance and education of the
patients. It may also be valuable in assessing the
patient’s overall health status in potentially uncoverid
ing the presence of important comorbidities, such
as cardiovascular disease or diabetes [46, 48-49].

5. LABORATORY TESTING
Recommended laboratory tests for men and women
with sexual problems typically include fasting glucose,
cholesterol, lipids and hormonal profile (TABLE 14)
[14]. As with the physical examination, these tests
are performed primarily to identify or confirm specific
etiologies (e.g. hypogonadism), or to assess the role
of potential medical comorbidities or concomitant
illnesses (e.g. diabetes, hyperlipidemia). A detailed
discussion of the role of hormonal assessment and
treatment of sexual problems in men is reviewed
in other Chapters. Additional laboratory tests (e.g.,
thyroid function) may be performed at the discretion
of the physician, based on the medical history and
clinician’s judgment.

The physician should always review the major
findings of the examination and should address any
questions or concerns of the patient regarding their
physical appearance or normality. In some settings,
it may be advisable for the physician to perform the
physical examination in the presence of a nurse or
chaperone.

STEP 2: REVIEW OF FINDINGS
Results of the initial evaluation should be reviewed
with the patient and patient’s partner whenever possd
sible, prior to initiating therapy. This review should
be used as an opportunity to educate patients on the
anatomy and physiology of sexual function, and to
provide appropriate understanding of the pathophysid
iology (“what is wrong”). Potentially modifiable risk
factors, such as cigarette smoking or alcohol abuse,
should be addressed at this stage in the process.
The potential role of prescription or nonprescription
drugs, including psychotropic agents (e.g., SSRIs),
cardiovascular drugs or other iatrogenic causes of
sexual dysfunction, should also be addressed. Patd
tients with specific endocrine deficiencies, such as
hypogonadism, should be placed on hormone repd
placement therapy (in the absence of medical contraid
indications, such as prostate or breast cancer) prior
to initiation of direct therapies for sexual dysfunction.
A specialist referral is generally indicated in these
cases. Additionally, sexual problems in the partner
such as a lack of lubrication, hypoactive sexual desd
sire or dyspareunia (painful intercourse) should be
addressed whenever possible.

Specific considerations in conducting physical
examinations in women with sexual dysfunction.
In some instances, a physical examination may be
Table 13: Key Elements in the Physical Examination.
Physical Examination
1

Complete genital exam (in men digital rectal)

2

Secondary sexual characteristics

3

BP, heart rate, peripheral pulses, edema

4

Lower body vibratory sensation

5

Lower extremity strength and coordination

Table 14: Optional laboratory tests.
Laboratory tests
1

Fasting glucose

2

Lipids

3

Hormones (sex hormones, gonadotropins, TSH)

If psychological issues are evident at this time,
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Table 15: Indications for referral and/or further
diagnostic evaluation.

Table 16: Level of evidence for specialized test for
women.

Indications for referrals

DIAGNOSTIC PROCEDURE

1

Patient request

Pudendal arteriogram

B

2

Primary / life-long sexual dysfunction

Vaginal photoplethysmography

C

3

Anatomic deformities (congenital / acquired)

Genito-Sensory Analyzer

C

4

Trauma (pelvic, perineal, genital)

Laser oximetry

D

5

Endocrinopathies

Laser Doppler perfusion imaging

D

6

Psychiatric or Psychosexual disorder

Thermography

D

7

Relationship problems

D

8

Complex medical problems (co-morbidities)

Clitoral and labial
photoplethysmography

9

Medicolegal cases

Duplex Doppler ultrasound

D

10

Treatment failure

Vaginal and labial thermistors

D

Psychogenic

a) Specialized tests for women

referral should be considered to a suitable sex
therapist or mental health professional. Patients and
partners should be fully informed about the range of
treatment options available and the risks and benefits
associated with each should be addressed.

Specialized diagnostic procedures for women are
less advanced and less widely used than in men. In
particular, a variety of measures have been used in
laboratory studies to measure vaginal blood flow or
vasocongestion during sexual stimulation. However,
all of these methods suffer from methodological
limitations and have not been found to be generally
useful in the diagnostic assessment of female sexual
dysfunction. All of the existing measures have impd
portant shortcomings and disadvantages and none
are adequately validated. Moreover, there has been
an inability to correlate most physiologic measures
with subjective measures of sexual arousal [53,54].
Given the complex nature of the sexual response in
women, specialized diagnostic or physiologic measd
sures should be considered in context of other data,
including the history, physical examination, and validd
dated questionnaires. Nonetheless, the existence
of appropriate physiologic measures is vital to our
understanding of female sexual function and dysfd
function. TABLE 16 presents the level of evidence
of specialized tests for women; detailed information
regarding physiological measures and specialized
tests for women are given in other chapters.

1. REFFERALS
Physicians currently manage the majority of cases
of male sexual dysfunction. This is largely true for
women also, although the number of women seeking
help from mental health or gynecologically- trained
practitioners varies from one region or country to
another. Only in a minority of patients, is referral
for specialized consultation or testing absolutely
necessary. However, either the patient or physician
may wish to obtain further diagnostic evaluation for
several reasons [31, 36, 41]. TABLE 15 indicates
reasons for referral either for further consultation or
for a specialized test.
2. SPECIALIZED TESTS
As shown, further diagnostic evaluation may be
conducted at the patient’s request, in cases of
lifelong or primary sexual dysfunction, in the
presence of specific anatomic or endocrine facttors, or in cases of complicated psychiatric or intterpersonal problems [14]. Additionally, specialized
diagnostic assessment may be indicated following
failure of initial therapy. When referring patients for
specialized testing or consultation, patients should
be fully informed of the reasons for the referral and
the possible implications for treatment discussed. In
accordance with the principles of patient-centered
medicine, patients (and partners where possible)
should be included in the decision-making process
regarding the need for specialized or additional diagnd
nostic evaluation. Patients should be fully informed
of the cost and potential risks of these procedures,
as well as potential benefits and evidence-base in
support of their use.

b) Specialized tests for men
A broad array of specialized diagnostic tests and
procedures are available, particularly for assessing
ED [14, 55]. Erectile dysfunction diagnostic tests
have been extensively studied in the literature, and
despite certain limitations, some of these tests are
widely used in the everyday clinical practice, and
are supported to varying degrees by published data.
These tests may be used to separate organically
based from purely psychogenic cases (e.g. noctd
turnal penile tumescence and rigidity testing), or to
tailor specific vascular surgery in patients with artd
terial disease or veno-occlusive dysfunction. In the
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majority of patients, however, the specialized diagnd
nostic evaluation has little impact on the selection
of therapeutic options. Diagnostic categorization is
particularly indicated for those patients in whom a
reversible form of ED is suspected (e.g. hypogonadid
ism, Peyronie’s disease). Diagnostic procedures for
ED are extensively discussed in a specific section of
the chapter.

whenever possible. Treatment options nowadays incd
clude counseling, life style modifications, psychologid
ical interventions (cognitive/behavioral/sex therapy),
medical therapies (pharmacotherapy, devices), as
well as surgical treatments. In patients who do not
respond to so-called first line treatments, secondline and third line treatment options should always
be considered, since most of these treatments have
demonstrated reasonable response and satisfaction
rates in controlled studies.

STEP 3: PATIENT EDUCATION – SHARED
DECISION MAKING

2. DEVELOPING A FOLLOW-UP STRATEGY:
“FAST”

Following completion of the diagnostic evaluation,
patients (and partners where possible), should be
given a detailed description of the findings with specd
cific explanations of the causes and the underlying
pathophysiology. Furthermore, physicians should
consider carefully the potential role of unrecognized
comorbidities – or refer the patient for further diagnostd
tic assessment - and afterwards offer the available
treatment options. These should include both medicd
cal and non-medical options, whenever indicated.

Follow-up is the final essential element in ensuriing adequate management of common sexual
problems. Sexual dysfunction should be managed
in a similar way to other chronic medical or psychold
logical conditions, including scheduling of regular
follow-up visits. Follow-up visits are also essential
to improve physician-patient communication,
and to ensure the best treatment outcome. Monitd
toring of adverse events, assessing satisfaction or
outcome associated with a given treatment, determd
mining whether the partner may also suffer from a
sexual dysfunction, and assessing overall health
and psychosocial function, are important aspects
of follow-up. Consideration should also be given as
to whether an alteration in dose or treatment might
be of value. Referral for specialist care with a urologd
gist, gynecologist, endocrinologist, psychosocial
therapist, or other appropriate specialist are importd
tant considerations in the follow up visit, especially
in difficult-to-treat populations. The following “FAST”
acronym (FIGURE 5) is a useful reminder of the key
aspects of follow-up for ED, as well as sexual dysfd
function generally [56]:

Although certain options may be preferred by the
majority of individuals with some sexual dysfunctions
(e.g. PDE5 inhibitors for men with ED), all patients
should be informed about the availability of other
treatment options, including psychological treatment
options. Similarly, patients should be informed about
availability of treatment options for other male or
female dysfunctions. This is in accordance with an
essential principle of patient-centered medicine;
viz., shared decision-making [24, 25]. Some patd
tients may prefer “watchful waiting” or further consd
sideration prior to selection of a specific treatment
option. Additionally, some patients may wish to consd
sult with their partner or other health-care provider
before selecting a specific management approach.
In each case, these options should be respected
and encouraged, if appropriate. It is important for
the clinician not to assume an authoritarian or
patriarchal role in the selection (or rejection) of
specific treatment options. Instead, the clinician
should aim to educate the patient as fully as possibd
ble, making full use of evidence-based literature and
guidelines wherever possible, regarding the risks
and benefits of each treatment. The clinician should
also provide a supportive and empathic environment
for shared decision-making. Treatment of sexual
dysfunction should not be delayed or postponed
as most patients desire immediate treatment.

• FOLLOW-UP OF PATIENTS
Follow up to address treatment issues or problems
that may have occurred (e.g., treatment administratd
tion, efficacy, adverse effects, partner’s acceptance),
to identify changes in sexual function status or new
medical conditions, and to offer continuing education
and support to patients and their partners.
• ADJUSTMENT OF DOSING
Careful attention to prescribing instructions is necessd
sary. Also, in patients who have more gradual or limited
treatment response, such as those who are re-establd
lishing sexual intimacy after a period of abstinence,
repeated attempts or dosing may be necessary.
• SEXUAL STIMULATION

STEPS 4-5: TREATMENT PLANNING EVALUATION OF SEXUAL WELL BEING

Currently available medical treatment, such as PDE5
inhibitors, enhances the physiologic response; therefd
fore, sexual stimulation is essential and needs to be
given at appropriate times following dosing. It may
be also necessary to consider educating the patient
and partner on suitable methods of stimulation.

1. TREATMENT PLANNING
A variety of first-line treatment options are currentld
ly available for most forms of sexual dysfunction.
Treatment should be efficient and comprehensive
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SUMMARY AND RECOMMENDATIONS IN
EVALUATION

• TITRATING TO THE MAXIMUM TOLERATED DOSE
Titrating to the maximum tolerated dose is essentd
tial to achieving optimal efficacy and maximizing resd
sponse rates to pharmacotherapy.

1. Sexual health is an integral part of overall health.
2. Health care providers should seek, receive and
impart information related to sexuality. Individuals
have the right to receive the highest attainable standd
dard of sexual health, including access to sexual and
reproductive health care services as a fundamental
sexual right.
3. Sexual dysfunctions may have major impact on
quality of life and psychosocial and emotional wellbeing. (Grade A)
4. The three principles for clinical evaluation and
management of sexual dysfunctions are: a) adoption
of a patient-centered framework, with emphasis on
cultural competence in medical practice; b) applicatd
tion of evidence-based medicine in diagnostic and
treatment planning; c) use of a unified management
approach in evaluating and treating sexual problems
in both men and women. (Grade C)
5. Sexual dysfunctions are essentially self-reported
conditions. Therefore, diagnostic tests or procedures
should not be recommended without controlled clinicd
cal data or research evidence supporting their use.
(Grade C)
6. The ICSM-5 is a step-wise diagnostic and treatmd
ment algorithm for sexual dysfunctions in men and
women. The main goal of ICSM-5 is to unmask the
underlying aetiology and/or indicate appropriate
treatment options according to men/women’s indivd
vidual needs (patient-centered medicine), using the
best available data from population-based research
(evidence-based medicine). (Grade C)
7. Ignorance and knowledge gaps about sexual
function and dysfunction are commonplace. Misinfd
formation or myths may lead to uninformed sexual
decisions with serious consequences. During the
initial phase of assessment, physicians need to discd
criminate between sexual concerns, difficulties, dysfd
functions and disorders. (Grade C)

Figure 5: The “FAST” strategy. Modified from [56].

8. For clinical purposes, sexual dysfunctions are
categorized into 3 types according to their aetiology;
type I: psychogenic, type II: organic, type III: mixed.
Type II and III differ by the absence or presence of
significant mental (cognitive) or emotional (affect)
distress; in type II, resolution of the main symptom
will adequately diminish mental and/or emotional
distress, while in type III complementary psychotherad
apy is indicated. (Grade C)

3. EVALUATION OF SEXUAL WELL BEING
Treatment outcomes can be considered as havid
ing three major components; a) relief of symptoms
and/or restoration of sexual function, b) tolerabilid
ity and safety; and c) patient/partner adherence to
treatment. In cases of positive outcomes, patient
and partner satisfaction are expected, leading to
relationship improvement and overall quality of life.
The consequences of effective treatment should
also involved diminished or abolished distress due
to the resolution of the sexual problem, improvement
of quality of life, increased life satisfaction and bettd
ter perceived well-being (subjective well being): i.e.,
better overall health and life satisfaction.

9. Sexual, medical, and psychosocial history is mandd
datory in every case. (Grade B)
10. Physical exam and laboratory test are highly recod
ommended, but not always necessary. (Grade C)
11. Specialized diagnostic procedures for women
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are less advanced and less widely used than in men.
Diagnostic procedures with the highest level of evidd
dence should be used, when appropriate. (Grade B)

Table 18: Level of evidence for specialized
evaluation specialized tests for ED.
DIAGNOSTIC PROCEDURE

12. Improved management of sexual dysfunction
depends on physicians’ inclination and ability to educd
cate patients about their sexual function and dysfd
function (Grade B)

LEVEL OF EVIDENCE

VASCULAR FUNCTIONAL TESTS

B. overview of diagnostic
tests for erectile
DYSFUNCTION

Color Duplex Doppler Penile
Ultrasound

2B

DICC (dynamic infusion
cavernosometry and
cavernosography)

2B

ICI (intracavernous injection
pharmacotesting)

2B

IMAGING TECHNIQUES

The following section offers detailed guidelines for
the clinical evaluation of erectile dysfunction (ED).
Further guidelines for clinical evaluation of male orgd
gasmic disorders, including early or delayed ejaculd
lation, retrograde ejaculation and male anorgasmia
are provided in other Chapters.

Selective Arteriography

2C

CT Angiography

4D

MRI

4D

Infrared Spectrophotometry

4D

Radioisotope Penography

5D

In the past decade, the scope of specialized evaluad
ation of men with ED has shifted enormously [57].
Formerly, the primary purpose of testing was to
define a treatment plan. To date, with the advent
of effective pharmacological treatment modalities
[58] and the knowledge that ED may be a predictd
tor of cardiovascular dysfunction and a precursor of
clinical cardiovascular disease in the majority of men
consulting with ED, the focus of testing has moved
towards the assessment of coronary risk [59-60].
The basic concept is that ED is an early symptom
of urogenital ageing which is accelerated by a combd
bination of multi (cardiovascular) co-morbidity and
psychosocial factors. Endothelial dysfunction and
autonomic hyperactivity are the basic pathological
elements [61-65]. Current indications for specialized
tests for ED patients are given in TABLE 17.

PET scanning of brain (during
AVSS)

5D

VES: audio-visual sexual stimulation

Peyronie’s disease and concomitant ED in whom
surgery is considered

3

Young men with a recent history of pelvic / perineal
trauma in whom vascular surgery is considered

4

Primary ED in whom a congenital veno-occlusive
dysfunction or arterial anomaly is suspected

5

Medicolegal cases

6

Treatment failure

3C

NPTR (nocturnal penile
tumescence and rigidity)

2B

Erectiometer/ Rigidometer

4D

Bulbocavernousus Reflex
Latency

2B

Biothesiometry (vibratory
thresholds)

3C

Dorsal Nerve Conduction
Velocity

3C

CC-EMG (corpus cavernosum
electromyography)

3C

Plethysmography/
Electrobioimpedence

4D

the primary steps in a holistic approach toward the
treatment of ED. It is especially important to educate
these men to remain physically and sexually as active
as possible for as long as possible. The phrase “use
it or lose it” is particularly appropriate for the genitalia
[63,67].

Indications for ED patients’ referrals

2

With or without: pharmacologic
stimulation (oral, ICI)

NEUROPHYSIOLOGIC

Table 17: Indications for specialized evaluation
specialized tests for ED.
ED in the absence of cardiovascular co-morbidity
or other factors. ( ED may be the first presenting
symptom of cardiovascular disease requiring
treatment).

3C

PENILE RIGIDITY TESTING

The frequent association of sexual and medical
problems, especially in the aged population, make
counselling, adjustment of lifestyle, and modification
of risk factors, such as medication, overweight,
smoking, alcohol consumption, and lack of exercise,

1

Independent or jointly with
vascular testing

TABLE 18 presents the level of evidence of specialid
ized tests for ED. However, with the change of scope
came a change of tools, in part because the classical
specialized tests – with the exception of pharmacopenile duplex ultrasound (PPDU) and measurements
of nocturnal penile tumescence (NPT) or sleep reld
lated erections – are not equipped to specifically
and accurately assess cavernosal neuro-endotheld
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lial function. On the contrary, these tests frequently
do not add to data already available from the clinicd
cal history and assessments based on patient selfreport, including self-administered questionnaires,
event logs, and patient diaries [68], physical examind
nation and laboratory testing, but typically at best
confirm an already expected diagnosis [27,69,70].
Moreover, they are expensive, time-consuming, invd
vasive, complication-prone (prolonged erections),
and rarely conclusive except in experienced hands.
Thus, the focus of has shifted to use of tests with
demonstrated reliability in other medical fields, such
as measurements of brachial artery flow mediated
vasodilatation, dynamic contrast enhanced Magnetic
Resonance Imaging (MRI), laser Doppler flowmetry
and measurement of carotid intima media thickness.
Recently, molecular technology entered the field as
Foresta et al have shown that the amount of circulatid
ing endothelial progenitor cells may be used as a
measure of cavernosal vascular damage [71].

ernous arterial diameters, direction of bloodflow in
the cavernosal artery[79], peak systolic flow velocity
(PSV) and acceleration time (AT) (measured in ms
from the start of systole to PSV) in the first 5 minutes
following ICI. PSV < 25cm/s has a 100% and 95%
specificity in selecting patients with abnormal penile
angiography. A PSV > 35 cm/sec is associated with
normal angiography and defines normal cavernous
arterial inflow. Speel et al have shown that AT has
more power than PSV to diagnose atherosclerotic
ED [80]. The cut-off point for acceleration time to
discriminate between atherosclerotic and non-athed
erosclerotic erectile dysfunction was determined at
acceleration time 100 ms or greater. Sensitivity was
66% and specificity was 71% [80]. There is recently
some evidence that PSV measurements in the flaccd
cid state may have value in predicting cavernosal
arterial insufficiency silent coronary disease and
the clinical response to ICI) [81,82]. However, Chattd
terjee et al showed that penile arterial flow in renal
transplant recipients could only be reliably detected
following pharmacological stimulation with a PDE-5
inhibitor [83].

i. Penile vascular evaluation
Since their introduction in the early 1980’s, penile
selective angiography, the intracavernous injection
test (ICI), penile duplex pharmaco-ultrasonography
(PPDU) and dynamic cavernosmetry / graphy (DICC)
have become the most commonly used clinical tests
to assess the vascular status of patients with erectile
dysfunction [72]. These tests are aimed at the functd
tional and anatomical evaluation of the cavernosal
arterial inflow tract and veno-occlusive mechanism.

With PPDU the cavernous veno-occlusive mechand
nism can be evaluated in the late post injection
phase (over 5 minutes following ICI). End-diastolic
flow velocity (EDV) and resistance index (RI) may be
used to estimate the degree of veno-occlusive functd
tion. Thus, persisting diastolic blood flow or a low
RI, 5 minutes or more following ICI reflects persistd
tent high flow rates due to impaired veno-occlusion.
It is noteworthy, that in a series of normal controls,
30% had veno-occlusive dysfunction, indicating the
inability of PPDU to differentiate between a pathold
logical and a functional (anxiety induced incomplete
smooth muscle relaxation) cause of veno-occlusive
dysfunction [84]. In cases of doubt, DICC under the
controlled condition of complete smooth muscle
relaxation may be utilized to differentiate between
these two entities [85].

1. ICI-test
To date, the utilization of ICI testing as a vascular diad
agnostic test has become largely obsolete for several
reasons: if penile rigidity is suboptimal, the diagnosis
may be: arterial insufficiency, structural venous leakad
age or venous leakage due to situational high anxied
ety or too low a pharmacological challenge [73-75]. If
rigidity is adequate, cavernous arterial insufficiency
cannot be excluded. (ICI may be normal in as many
as 20% of patients with borderline arterial inflow) [76].

DICC under the controlled condition of complete
smooth relaxation is the primary modality available
for quantifying and mapping of pathological veno occd
clusive dysfunction. Since Newman introduced infusd
sion cavernosometry in 1964 [86], various techniques
have been described. Cavernous veno-occlusive
function is assessed by determining the relationship
between the intracavernous flow rate of a saline infusd
sion required to sustain an intracavernosal pressure
that equals the mean arterial systemic bloodpressd
sure under conditions of complete cavernous smooth
muscle relaxation. A roller pump is typically utilized
to regulate the infusion flow rates. Puech Leao intd
troduced an alternative technique that requires less
complicated technology and is less expensive: gravid
ity cavernosometry. Instead of utilizing a roller pump
to regulate the infusion flow rate, an infusion set is
used to generate a steady infusion pressure above
mean arterial systemic pressure. The closer intracaved

2. PPDU and DICC
Although the methodology of PPDU is widely used
and well accepted to assess the arterial inflow tract, a
lack of agreement about stimulation protocols and intd
terpretation of the blood flow velocity waveforms still
exists. For example, for peak systolic velocity(PSV),
which is a common parameter to estimate arterial resd
sponse, variation of cut-off values between 22 and
35 cm./sec has been reported. Moreover, PSV in
young men may be falsely low [77]. Probably the
unavailability of a valid reference methodology is
responsible for this situation. Nevertheless, when
vascular evaluation is indicated, PPDU provides the
least invasive and accurate option to assess the pend
nile arterial inflow tract [78]. The parameters used to
infer the integrity of the penile inflow tract are caved
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ernous pressure equals infusion pressure, the better
the status of the veno occlusive mechanism [87].

and is associated with cardiac ischemia, Hou et
al demonstrated that pelvic perfusion assessed
with dynamic contrast-enhanced MRI correlates
with validated measures of ED and LUTS [102].

For accurate testing, a condition of complete smooth
muscle relaxation is mandatory [88]. This can be indd
duced with repeated administrations of vasoactive
agents (redosing) and demonstrated by a linear
relationship between infusion rate and intracavernod
ous pressure and that the resistance to venous outfd
flow is constant and independent of intracavernous
pressure [89]. Cavernosography may be utilized to
identify the location of the venous leak, although this
may prove difficult in men with low grade veno-occd
clusive dysfunction [90]. Kayigil et al postulated that
the percent decrease in the amplitudes of the electd
trical activity of CC as assessed with ccEMG may
be utilized as measure of the degree of relaxation
of the cavernous smooth muscle [91]. Because of
its invasiveness, DICC is reserved for the rare patd
tient who might have a site-specific venous leak, e.g.
Peyronie’s disease with poor rigidity, history of penile
fracture, perineal / pelvic trauma history and is only
performed when surgery is considered a treatment
option [92, 93].

3. Selective internal pudendal
angiography

6. Measurement of intima media
thickness (IMT)
High-resolution ultrasonography has been used to
obtain measurements of the thickness of the intima
and media of the carotid arteries. Previous studies
have shown cross-sectional associations between
common-carotid-artery intima–media thickness and
cardiovascular risk factors[103], the prevalence
of cardiovascular disease [104], an increased risk
of myocardial infarction and stroke in older adults
without a history of cardiovascular disease[105] and
the involvement of other arterial beds with atherosd
sclerosis [106]. Changes in common-carotid-artery
intima–media thickness have also been adopted as
a surrogate end point for determining the success
of interventions that lower the levels of low-density
lipoprotein cholesterol [107]. IMT measurements, in
hypertensive men have shown that the presence of
vasculogenic erectile dysfunction is associated with
subclinical atherosclerosis[108]. Measuring IMT at
the carotic and femoral artery, Foresta et al demonsd
strated that femoral IMT was significantly higher than
carotid IMT in men with ED, suggesting that in ED
patients atherosclerosis develops predominantly in
the pelvic area [109].

		

Selective internal pudendal angiography is primarily
reserved for imaging and subsequent embolization
of arterio-cavernous fistula causing high-flow priapd
pism [94, 95]. Moreover, the test may be of value
in the few cases of young men with ED who have
a history of pelvic / perineal trauma who may be
candidates for operative revascularization [96, 97].

7. Endothelial-Dependent FlowMediated Vasodilation of the
Brachial Artery

4. Near infrared spectrophotometry

Endothelial dysfunction is an important factor in the
pathogenesis of ED. In the 1990s, high-frequency
ultrasonographic imaging of the brachial artery to
assess endothelium-dependent flow-mediated vasodd
dilation (FMD) was developed. The technique provd
vokes the release of nitric oxide, resulting in vasodild
lation that can be quantitated as an index of vasomotd
tor function. The noninvasive nature of the technique
allows repeated measurements over time to study
the effectiveness of various interventions that may
affect vascular health[110]. To what extend FMD of
the brachial artery predicts FDM of the cavernosal
artery remains a subject for further research [111].
The combined use of brachial FMD and carotid IMT
may predict vaculogenic ED with 80% accuracy [112].

In 2000 Burnett et al described near infrared spectd
trophotometry of the penis as a possibility for noninvasive continuous monitoring of the hemodynd
namic events of erection in the human penis [98].

5. Dynamic contrast enhanced MRI
Penile Magnetic Resonance Imaging (MRI) is a diad
agnostic technique with great opportunities of appd
plication in the field of sexual medicine. It allows a
better definition of anatomical details and a better
knowledge of penile micro-circulation [99]. The
signal intensity is dependent on the rate of blood
flow within the cavernous spaces that constitute
the corporal bodies. Also visible are the layers of fibd
brous tissue that envelop the corporal bodies, the
deep arteries and veins, subcutaneous connective
tissue, tunica Dartos, epidermis, and urethra. MR
imaging may be used to detect and stage arterial
insufficiency, assessment and visualisation of venooclussive dysfunction [100], identify penile fractures,
evaluate penile prostheses, and identify plaques of
Peyronie’s disease [101]. Departing from the idea
that pelvic ischemia can manifest as vascular mediad
ated ED and lower urinary tract symptoms (LUTS)

8. Laser Doppler Flowmetry (LDF)
Laser Doppler flowmetry (LDF) is a relatively novel
way to explore the mechanisms of vasoregulation.
By use of LDF at the glans penis, genital vasord
regulation can be semiquantitatively assessed.
For example, sympathetic nervous system activid
ity provides one of the fundamental mechanisms
for the control of cutaneous microcirculation. Sympd
pathetic nerves are continuously active. They
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rhythmically discharge so that all innervated blood
vessels are under some degree of continuous contd
traction and relaxation. Their control of the blood
distribution to the end cells or organs is exerted
in several frequency bands, including rhythms reld
lated to the cardiac and respiratory cycles [113].

ial penile rigidity[122]. A recent biomechanical study
seems to put an end to this debate [123].
All in all the diagnostic accuracy of NPT evaluations
has been estimated to be at best about 80%. Factors
such as depression, negative dream content, sleep
disorders and smoking can produce false-negative
NPT readings. False-positive NPT responses can be
elicited in patients with pelvic steal syndrome and in
certain cases of peripheral neuropathy [124].

Translation of this knowledge into a methodology
to study penile hemodynamics is still experimental.
On can hypothesize that vasodilatation in the early
stage of sexual arousal is a parameter of the functd
tion of the parasympathetic innervation. Therefore,
assessment of the oscillation of the vascular tone at
the glans penis before and after visual erotic stimuld
lation may be a method to monitor the process of
neuronally induced vasodilatation. With the aid of
LDF, Rubin et al demonstrated that post reactive
hyperemia in patients with cavernosal vascular insd
sufficiency is reduced and patient with neurogenic
ED have signs of sympathetic denervation and decd
creased respiratory response [114].

To date, NPT evaluation is mainly used in clinical
studies to quantify the erectogenic effect of oral
agents and the potentially antierectogenic effects of
environmental agents [125-135].

2. Visual Erotic stimulation
Another methodology to evaluate the penile neurovd
vascular axis is measuring erection in response to visd
sual erotic stimulation (VES). A full erectile response
makes a somatic cause of ED unlikely [136]. Howed
ever, unlike NPT, response to VES, although possd
sibly closest to normal sexual response, is strongly
susceptible to psychological factors, such as erotic
excitement inhibition, and can be normal in states
of endocrine abnormality [137]. Moreover, the resd
sponse to VES is negatively correlated with age,
limiting its value in older men. To date, the most impd
portant application of VES is to investigate the erectd
togenic or anti-erectogenic effect of drugs in clinical
pharmacological studies.

II. Psychophysiological
evaluation
One of the questions in the differential diagnosis of
ED is whether the neurovascular axis is intact. For
this purpose psychophysiological evaluation may be
utilized. It entails the direct observation of penile resd
sponses.

1. Nocturnal Penile Tumescence (NPT)

III. Neurological evaluation

A sleep related erection or NPT is a recurring cyclic
phenomenon associated with rapid eye movements
during sleep [115]. Evaluation of NPT has the main
advantage that it is relatively free from psychologicd
cally mediated effects. Therefore, it is useful for sepad
arating psychological and organic cases. Moreover,
it appears to correlate well with corporeal smooth
muscle content which is the key structure of erection
[116-119]. The documented presence of a full erectd
tion indicates that the neurovascular axis is functionad
ally intact and that the cause of the ED is most likely
psychogenic. To measure not only tumescence but
also rigidity a Rigiscan® device may be used [120].
The instrument has two loops, one to be placed
around the base of the penis and the other towards
the tip, that tighten every fifteen or thirty seconds to
measure radial compression force. Disadvantages
of NPT evaluation are that the equipment is costly
and it is time consuming as accurate assessment of
sleep-associated penile erection requires in nearly
50% of men at least 2 consecutive nightly recordid
ings that are ideally done in a specially equipped
sleep centre to exclude sleep disturbances as possd
sible cause of disturbance of NPT [121]. Moreover,
it has been questioned whether the methodology of
measuring radial compression force as a parameter
a penile rigidity yields a valid reflexion of real life axid

Neurological testing is only recommended in specific
research protocols or medico-legal investigations,
including cases of trauma or surgical complications.
Based on the available evidence, these tests lack
adequate sensitivity and reliability for routine clinical
use [138,139].
Penile erection is elicited by two different neurophysid
iolocal mechanisms and mediated by somatic and
autonomic pathways. Psychogenic erections, initiated
ed in supraspinal centres in response to auditory, visd
sual, olfactory, and imaginative stimuli, are mediated
by sympathetic pathways. Reflexogenic erections,
elicited by tactile stimulation at the genital level, are
mediated by a spinal reflex arc consisting of afferent
somatic and efferent parasympathetic nerve fibers
[140]. The ideal neurophysiological assessment objd
jectively and quantitatively evaluates the functional
status of all parts of this neurological network; no
one test alone achieves this [141].
In the last two decades, a series of tests has been
developed, each of which reflects a specific part of
the network. The medical history and physical examid
ination provide the basis for these tests [142,143].
Tests can be classified as those detecting somatic
efferent (motor) pathways, afferent (sensory) pathwd
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ways, reflexes and autonomic responses [143]. The
somatic nerves are evaluated by testing nerve condd
duction velocities and evoked potentials. These tests
have well-known reproducibility, validity and range
of confounding factors. Autonomic function tests are
less reliable, because they simultaneously measure
a chain of events or reactions involving receptors,
small fibers, and target organs. Confounding factors
such as medication, caffeine, temperature, hypoand hypervolemia, mental mood, and receptor or
target organ dysfunction may influence each indivd
vidual component. Additionally, the complex interad
action between central and peripheral sympathetic
and parasympathetic nerve systems, as in the pelvic
plexus, makes autonomic testing difficult. Moreover,
efferent autonomic function tests involve the evaluad
ation of vasomotor and sudomotor fibres and target
organs, which may not be equally affected by neurd
ropathy. Toxic metabolic events, especially cause
length- dependent neuropathy, because long fibres
are more prone to metabolic damage than short fibd
bres. Finally, current autonomic tests are not well
standardised, therefore reproducibility, validity and
comparability of test results between laboratories
are difficult. Thus, autonomic testing is difficult and
must be tailored to the specific small fibres or target
organ to be tested, with elimination or standardisatd
tion of confounding factors. If these conditions are
fulfilled, a normal test result rules out neuropathy,
while an abnormal test result does not necessarid
ily imply neuropathy.

Valsalva’s manoeuvre, sustained isometric handgd
grip, mental arrhythmic task, or cold pressure. Heart
rate variations reflect parasympathetic function,
while blood pressure variations reflect sympathetic
function. Loss of variation is indicative for autonomic
neuropathy, presuming absence of confounding factd
tors such as cardiac arrhythmia, nicotine, or caffeine
use before testing, medication (especially antihypertd
tensives), hypo, or hypervolemia, and dysfunction of
baroreceptors or target organs [150].
CcEMG is a relatively new technique, in which needd
dle or surface electrodes record the electrical activity
of the CC [151]. Basic questions regarding the signal
recorded, and how to interpret it, are still unresolved.
Thus, despite some clinical use this test must be regd
garded as experimental [152-159].
Functional MRI and PET-scanning may be used
to assess brain centres that are involved in differed
ent phases of the sexual response cycle: simultand
neous audiovisual erotic stimulation (AVES) is reqd
quired[160]. Radioisotopic penography assesses
the rate of washout of a radioisotope from the penis
following pharmacotesting or visual erotic stimulatd
tion. This test remains experimental [161].

SUMMARY AND RECOMMENDATIONS ON
SPECIALIZED TESTING FOR ERECTILE
DYSFUNCTION
Multiple diagnostic tests and procedures have
been reported in the literature for medical or urold
logical evaluation of ED. The principal diagnostic
methods described in this section and in Table 18,
including first and foremost the Color Duplex Doppd
pler Penile Ultrasound (CDDPU) test. This widely
used and accepted test in urology was given a
rating of 2B on the evidence available, and was
ranked equally with the Intracavernous Injection
Pharmacotesting (ICI) procedure, rated as 2B also,
along with Dynamic Infusion Cavernosometry and
Cavernosography (DICC), similarly rated as 2B
on the evidence available. In the same evidencebased category (2B), the Nocturnal Penile Tumesed
ecence and Rigidity (NPTR) procedure was ranked
by the committee. It should be noted that these
four widely used tests can be performed alone, or
in combination over several visits. Improvements
in diagnostic accuracy or reliability with combined
testing has not been systematically investigated
overall, and accordingly was not reviewed by this
committee.

A well known and extensively used test is the bulbd
bocavernosus EMG, that can identify damage to
the sacral motor roots and the pudendal efferents.
It samples large myelinated fibers. It is relevant in
ED associated with lesions to the low backbone, with
nerve root damage. Clinical indications are lumbar
disc disorders, pelvic anatomical lesions, pelvic surgd
gery etc[144]. Dorsal nerve conduction velocity is a
test for the large myelinated dorsal penile sensory
fibers, which can be valuable in the evaluation of
neuropathy, for example in patients with diabetes
mellitus. Sensitivity and specificity of this test have
not been established yet [145,146].
Latencies of SEPs are a measure for the conductd
tion velocity along the sensory pathways from the
genital region to the sensory cerebral cortex [147].
Thermal threshold measurements yield data on
the conductance of small sensory nerve fibres and
therefore may reflect indirectly the function of the
penile efferent (motoric) nerve fibers. The rationale
of performing this test is that evidence of impaired
thermal sensation might suggest similar impairment
of the autonomic motoric innervation of the cavernod
ous body [148, 149].

Other diagnostic procedures for ED reviewed
by the committee ranged from moderately highly
recommended (2C) for selective penile or pudendd
dal arteriography (PPA), followed by audiovisual
sexual stimulation (VSS) which was ranked, with
or without pharmacostimulation, as 3C based on
the evidence. Other forms of CT angiography or

Cardiovascular reflex tests assess variations in heart
rate and blood pressure in response to various stimud
uli such as forced breathing, standing up or tilting,
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sprectrophotometry, in addition to MRI studies, radd
dioisotope penography, and PET scanning during
VSS, were ranked low as 4D on the evidence availad
able, and are not recommended. Based on this low
overall evidence ranking for these tests, they are
not recommended for ED evaluation on a routine
or everyday basis.

to determine reduction of distress or resolution of
symptoms, but also to assess the overall well-being
– sexual or otherwise - of the individual. This section
of the chapter outlines the principles of scales and
questionnaires and afterwards presents the most
widely accepted questionnaires reporting on sexual
function. Finally, recommendations are given based
on the level of evidence.

A small number of additional tests were reviewed
for assessing neurophysiologic function in patients
with ED. This may be of some value in evaluating
diabetic ED or ED associated with other neurologic
disorders (e.g., spinal cord injury, multiple sclerosis).
The bulbocavernous reflex latency (BRL) test is
the most highly rated neurophysiologic procedure
for assessing ED (2B rating) (See Table 18).
Biothesiometry, dorsal nerve conduction velocity
tests and corpus cavernosum electromyography
(EMG) testings were all rated as 3C only, based
on the evidence available. Again, these procedures
are not recommended for everyday clinical use
or routine application in everyday diagnostic
assessment.

II. STANDARDS OF SCALES AND
QUESTIONNAIRES
A questionnaire, sexual function scale or quality of
life measure has to meet several standards [163] :
(1) The scale should be developed and validated accd
cording to currently accepted standards of psychomd
metric evaluation, including both quantitative and
qualitative methods. (2) The scale should be acceptad
able to clinicians, who will be using it in everyday
clinical situations; and (3) The scale should be accd
ceptable to scientific reviewers and journal editors
and others involved in everyday use or interpretation
of these scales. The scale should have at minimum
an evidence-based rating of Grade B or C for consided
eration in clinical or research settings. Several of the
scales and questionnaires the committee reviewed
are able to meet this standard.

Finally, recent proposals have been made for routd
tine use of Endothelial Dysfunction testing, either
via forearm occlusion methods or simple office
recording methods (EndoPat) for assessing endotd
thelial function status prior to treatment. Similarly,
biomarkers for endothelial dysfunction have been
proposed, but are not broadly accepted. Insufficd
cient evidence was available for formal ranking of
these proposed tests, although the committee recod
ommended that further research be done on these
methods in the context of clinical ED evaluation.
These may be included in a future consultation as
the evidence base develops.

Most importantly, although valuable in recognizing
and identifying sexual dysfunction, screening tools
and questionnaires should not be substituted
for a thorough sexual, medical, and psychosoccial history [162]. For patients with multiple sexual
dysfunction symptoms (e.g., ED and low libido), furtd
ther evaluation of these symptoms is always recommd
mended prior to initiating sexual medicine therapy.
Whenever possible, the temporal association or
causal relationship between the symptoms should
be assessed.

C. SYMPTOM SCALES AND
QUESTIONNAIRES

III. PROCESS OF SCALE
DEVELOPMENT

I. INTRODUCTION
The use of symptom scales and questionnaires in
sexual medicine is accepted into everyday practice,
as sexual problems have the essential characteristic
of being self-reported conditions, with potentially majd
jor impact on psychosocial and emotional well-being,
while in many cases there may be no biological findid
ings [162]. Therefore the use of self-administered
symptom scales has become essential in clinical resd
search in sexual medicine, and has been applied extd
tensively in everyday clinical practice in many settings.

The process of scale development and evaluation
consists of three phases, including the development
of: (i) a conceptual model based on the most recent
evidence in the field; (ii) domains and a draft item
pool derived from qualitative interviews with wellselected patients – either individual or focus-group
based; and (iii) psychometric validation studies in
both patient and non-patient groups [164]. Typically,
at least two quantitative validation studies are reqd
quired to establish discriminant validity (patient with
a diagnosis (i.e., cases) versus healthy individuals
(i.e., non-cases)) and treatment sensitivity or resd
sponsiveness – i.e., if the scale is being evaluated
for use as an endpoint measure [165]. For questionnd
naires which are designed to serve as diagnostic

Sexual dysfunction, according to recent definitions,
exists when satisfaction arising from the integrated
components of sexual function, are reduced or absd
sent [14]. Therefore, outcomes assessment questd
tionnaires are essential in sexual medicine not only
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screeners only, this latter type of validation (treatmd
ment sensitivity) may not be necessary or required.

to develop mathematically from the study data a
cut-point or criterion of clinically meaningful change.

1. Development and role of
Self-Administered Scales or
Questionnaires (SAQ’s)

2. Sexual Satisfaction, Treatment
Satisfaction and Sexual Quality of Life
Measures

The primary format for evaluation of sexual function
or sexual symptoms is the self-administered questd
tionnaire (SAQ). In common with all psychometric
scales or instruments, the two fundamental and neced
essary psychometric requirements for such instrumd
ments are reliability and validity [163]. Reliability
refers to the consistency or replicability of data, with
reliability «coefficients» serving as formal indicators
of measurement consistency. These need to be repd
ported with every scale or questionnaire, and should
include both test-retest and inter-item reliabilities.
Each of these aspects of reliability can be determd
mined using standard psychometric measures (e.g.,
Cronbach’s alpha).

An important distinction should be made between
self-report measures of sexual function (e.g., IIEF)
and validated, self-report measures of sexual satisfd
faction or quality of life (e.g., SEAR, SQLL). Some
of these measures (e.g., EDITS) address treatment
satisfaction and others are directed at psychosocial
outcomes of treatment (e.g., SEAR, PAIRS). It is
important to make distinctions between the conceptd
tual focus or theoretical rationale for each of these
outcome measures, in addition to the psychometric
strengths and weaknesses of each scale. These
measures differ also in the degree to which they
are couples-oriented or more directed at the indivd
vidual male or female patient. Substantial progress
has been made in recent years in the development
and validation of several excellent tools in this area,
which can be reviewed according to pre-set criteria.
Specific measures in the field can be reviewed in
terms of: (i) the conceptual focus of the measure;
(ii) qualitative and quantitative psychometrics; (iii)
extent of clinical use; (iv) overall recommendations.

In contrast to consistency of measurement, validity
addresses the essence of what is being measured;
it reflects the degree to which an instrument measd
sures what it purports to measure. Unlike reliabilid
ity, which is established through a specific, rigorod
ously prescribed series of statistical exercises, the
validation of a measuring instrument is iterative in
nature. Validation is much more of an enduring procd
cess, which accumulates evidence from numerous
studies and trials; it is an ongoing process, at least
theoretically, and serves to test and extend the gened
eralizability of the validation statement. Nunnally
[163] has likened the validation process to «..an
expanding network of circumstantial evidence» suppd
porting the validity of the measuring instrument.

SUMMARY AND RECOMMENDATIONS
Self-administered questionnaires and symptom
scales are valuable tools in the assessment of sexuad
al function in both research and clinical settings. Recd
cent guidelines have emphasized the need for these
measures to be based on: (i) qualitative interviews
with patients (and partners) whenever possible for
content validity assessment; (ii) psychometric validatd
tion studies to establish the reliability and discriminant
validity of the measure; and (iii) treatment sensitivity
studies to establish the responsiveness to changes
and minimally important change (MIC) of the measd
sure. Development of any new measure of sexual
function should include all three of these compond
nents of scale development and validation. In additd
tion to questionnaire measures of sexual function in
men and women, various questionnaires have been
developed for monitoring sexual satisfaction and
quality of life. These are valuable adjunctive measd
sures for use in either research or clinical settings.

The two essential indicators of validity for measures
of sexual function are, sensitivity to functional versd
sus dysfunctional status (discriminant validity), and
sensitivity to therapeutically induced change (treatmd
ment responsiveness) [164,165]. The former refers
to an instrument’s capacity to discriminate sexually
dysfunctional individuals from those persons who
are sexually healthy (its sensitivity and specificity
in epidemiological terms, or discriminant validity in
psychometric terms), while the latter refers to an
instrument’s capacity to register treatment-induced
change (longitudinal validity in psychometric terms).
Both are essential features of instruments designed
to serve as diagnostic and/or efficacy measures
in both clinical settings and in clinical research. In
evaluating the treatment sensitivity or responsivend
ness to change (another term for this concept), it is
important to assess the specific scale or instrument
in the context of a clinical trial or other intervention
study associated with significant change over the
measurement period. The finding of the intervention
study can be used to demonstrate the responsivend
ness of the scale to change, and most importantly,

IV. Recommended Questionnnaires in Sexual Problem
Assessment
The following review, along with the detailed
information contained in Tables 19 - 20, characterizes
16 contemporary instruments designed to measure
the status of an individual or couple’s sexual function.
With the exception of two, all of these instruments
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2) Administration Time

have been developed during the past decade, with
the majority having been published during the past
few years. Although not all of these measures were
designed specifically for use in clinical trials, most
have been designed as outcomes measures that
are suitable for use in clinical trials. Most of these
instruments are relatively early in their validation
programs; however, all have performed well
against established psychometric criteria and have
demonstrated sound early-stage empirical evidence
of reliability and validity. The instruments described
in Table 1 meet minimal criteria; the instruments
described in Table 2 meet more extensive criteria
and are recommended for use in assessing sexual
function status in the indicated populations. These
latter instruments are presented in greater detail
in the next section. The order of presentation is
alphabetical.

The CSFQ interview requires approximately 15 minud
utes. The 14-item self report scale can be completed
in about 5 minutes.

3)Target Population
The CSFQ is designed to be appropriate for heterosd
sexual and homosexual respondents.

4) Reliability and Validity
Reliability for the dimensions of the CSFQ has been
demonstrated in the acceptable range (r’s =.64 to
.80). Concurrent validity has been established by
comparisons with analogous measures from the
Derogatis Interview for Sexual Functioning (DISF),
with r’s ranging from .66 to .86 [8]. Discriminative
validity of a specific type was demonstrated by its
ability to discriminate between a clinical sample
(depressed patients) and a non-clinical sample
[168]. The instrument was also able to demonstrate
differential rates of sexual dysfunction associated
with specific antidepressant medications [169].

			
1. Recommended Questionnaires for
Use in Both Men and Women

5) Norms – Cut-off values

A small number of questionnaires have been
developed and validated for use in both men
and women (i.e., the same questionnaire can be
administered to men or women). Specific questions
within each of these questionnaire are designed for
men and some for women to answer. This varies
from questionnaire to questionnaire as follows.

Norms are available for the CSFQ based on the
medical student/resident sample, and medical outpd
patients.

6) Languages
Validated in English and Spanish [170], with linguistd
tic validation in 50 other languages. It is available on
request from Dr. Anita Clayton, University of Virginia
Medical Center.

a) Changes in Sexual Functioning
Questionnaire (CSFQ)

7) Rating on available evidence : Grade B and Level 3

1) Description

b) Derogatis Interview for Sexual
Functioning (DISF/DISF-SR)

The CSFQ was developed by Clayton et al (1997
[166]. The women’s version is a 34 item instrument
designed to be a global measure of women’s current
sexual function, and differentiates between those
who have poor lifelong psychosexual adjustment
and those who have acquired sexual dysfunction
after prior normal functioning. It was designed to
detect changes in sexual function due to illness (e.g.
depression) or the administration of medication (e.g.
SSRI’s). A 36-item version was designed for men.
Fourteen core sexual functioning items are rated on a
five point Likert style scale. The CSFQ is comprised of
5 factor-analytically determined dimensions, labeled
sexual desire-interest, sexual desire-frequency,
sexual pleasure, sexual arousal/excitement, and
orgasm/completion. In addition, a Total CSFQ score
representing overall sexual function may also be
derived. Higher scores on total score and each of
the subscales indicate better sexual function. A 14item short-form has been developed and validated
[167] and is scored into three scales: desire, arousal
and orgasm.

1) Description
The DISF has been developed by Derogatis (1997)
[171]. The DISF is a semi-structured interview compd
prised of 25 items and reflects quality of sexual functd
tioning in a multi-domain format. The DISF-SR is a
matching self-report inventory designed to accompd
plish the same goal in a patient self-report mode.
There are gender specific male and female versions
of both the DISF and the DISF-SR. The instruments
in the DISF series are designed to be interpreted at
three distinct levels: discrete items, functional domd
mains, and aggregate summary (Total) score. DISF
items are arranged into five primary conceptual domd
mains of sexual functioning: sexual cognition/fantd
tasy, sexual arousal, sexual behavior/experience,
orgasm, and sexual drive/relationship. The primary
conceptual domains have been empirically confd
firmed through factor analysis [172]. An aggregate
DISF Total Score summarizes quality of sexual functd
tioning across the five primary DISF domains.
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SR = Self Report, CI = Clinical Interview

SR
Female only

SR
Male only

International Index of Erectile
Function (IIEF)

Sexual Function
Questionnaire (SFQ)

SR
Male and Female

Golombok-Rust Inventory of
Sexual Satisfaction (GRISS)

SR
Female only

CI and SR
Male and Female

Derogatis Interview for Sexual
Functioning (DISF-SR)

Female Sexual Function
Index (FSFI)

CI and SR
Male and Female

Modality**/Gender

Changes in Sexual
Functioning Questionnaire
(CSFQ)

Inventory Name

26

15

28

19

25

35/14

No. of
Items

<15 min

<15 min

<15 min

<15 min

<15 min

<20 min/ <5
min

Admin. Time

Domains

Desire, arousal-sensation,
arousal-lubrication,
enjoyment, orgasm,
dyspareunia, partner, total

Erectile function, orgasm,
desire, intercourse
satisfaction, overall

5 male domains, 2 male
and female domains, total
score

Desire, arousal,
lubrication, orgasm,
satisfaction, pain

Cognition, arousal,
behavior, orgasm, drive/
relationship, total score

Desire/frequency, desire/
interest, pleasure, arousal,
orgasm, total

Table 19: Psychometric Properties of Highly Recommended Scales

0.790.91

0.730.95

³ 0.70

0.82

0.740.80

0.640.80

IC (a)

0.420.78

0.640.84

0.470.82

0.790.86

0.800.90

0.660.86

TRT (r)

Reliability

N/A

N/A

N/A

N/A

0.840.92

-

IRR

YES

YES

YES

YES

YES

YES

Funct/Dys.

YES

YES

YES

YES

YES

YES

Therap.Chg.

Discriminative Validity

0.90/0.98

0.97/0.88

0.86/0.76 - M
0.75/0.59 - F

0.89/0.75

Sens./
Spec.

YES

YES

YES

YES

YES

YES

Published
Norms
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SR
Men only

SR
Men only

CI
Women only

Premature Ejaculation
Diagnostic Tool (PEDT)

Premature Ejaculation Profile
(PEP)

Sexual Interest and Desire
Inventory – Female (SIDI-F)

SR = Self Report, CI = Clinical Interview

SR
Men only

13

4

5

25

12

SR
Women only

Male Sexual Health
Questionnaire (MSHQ)

Monash Women>s Health
Program Female Sexual
Satisfaction Questionnaire
(MFSSQ)

10

4

13

5

254

No. of
Items

SR
Men only

SR
Women only

Hypoactive Sexual Desire
Disorder Screener (HSDD
Screener)

Index of Premature
Ejaculation (IPE)

SR
Women only

SR + CI
Women only

Female Sexual Distress
Scale (FSDS)

Desire

SR
Men and Women

Derogatis Sexual Functioning
Inventory6 (DISF-SR)

Decreased Sexual
Screener (DSDS)

Modality**/Gender

Inventory Name

<15 min

<5 min

<5 min

20-30 min

5 min

10-15 min

2-3 min

<15 min

15-30 min

40 min

Admin. Time

Domains

Overall total score

Ejaculation, satisfaction

Ejaculation, control,
distress

Ejaculation, erection,
satisfaction

Receptivity, arousal,
lubrication, orgasm,
sexual pleasure, sexual
satisfaction

Ejaculation, control,
distress

Overall total score

Sexual distress

Sexual desire

Information, experience,
drive, attitudes,
symptoms, affects, gender
role def., fantasies, body
image, satisfaction

Table 20: Psychometric Properties of Additional Sexual Function Scales

0.90

N/A

0.71

-

N/A

N/A

0.860.88

0.520.78

_

0.810.90

0.740.82

0.94

.80-.92

N/A

0.610.96

TRT (r)

0.820.91

0.79

0.860.87

N/A

0.710.97

IC (a)

Reliability

-

0.660.80

0.73

N?A

N/A

N/A

N/A

N/A

N/A

IRR

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

Funct/Dys.

YES

YES

NO

NO

NO

NO

N/A

YES

N/A

YES

Therap.Chg.

Discriminative Validity

-

N/A

N/A

N/A

_

0.76/0.84

0.82/0.99

0.93/0.90

0.84/0.88

_

Sens./
Spec.

NO

NO

YES

NO

YES

YES

YES

NO

YES

Published
Norms

2) Administration Time

This instrument was designed for use with sex
therapy clients and was originally standardized using
44 heterosexual couples (88 individuals) seeking
marital or sex therapy [173]. A transformation key
allows couples to see their scores plotted on a profile
provided for the couple as part of therapy.

Both the DISF and the DISF-SR take approximately
12 to15 minutes to administer.

3) Target Population
Both male and female versions of the DISF/DISF-SR
are designed to measure quality of sexual functioning
in community and medical populations.

2) Administration Time
Approximately 15 minutes

4) Reliability and Validity

3) Target Population

Internal consistency reliabilities for measures of the
DISF-SR are within acceptable ranges (.74 to .80),
as are test-retest coefficients (.80 to .90). Inter-rater
reliability estimates for the DISF interview were in
the range .84 to .92. The DISF/DISF-SR series has
demonstrated good discriminative validity and sensitd
tivity to treatment-induced changes in both general
clinical research and in clinical trials.

The GRISS was designed for use with heterosexual
sex therapy clients.

4) Reliability and Validity
Internal consistency of the subscales was acceptad
ably high and ranged from .61 to .83. Test-retest
assessment involved a comparison of scores from
both pre and post therapy for 41 of the couples.
Test-retest calculations for women ranged from .47
to .82. Women in therapy showed higher rates of
dysfunction across subscales compared to the contd
trol sample of general practitioner patients. A Dutch
translated version of GRISS showed a similar factor
structure to that of the English version, and demonsd
strated reasonably high internal consistency for the
each of the subscales. The GRISS has demonstrated
ed utility in establishing lowered sexual functioning
among women with obsessive compulsive disorder
and psychiatric comorbidity among women identified
as having FSD using scales from the GRISS.

5) Norms
Gender-keyed actuarial norms (in terms of area Tscores) are available for all versions of the test.

6) Languages
The DISF/DISF-SR are currently available in 10 langd
guages. It is available from www.Derogatis-tests.com,
or Clinical Psychometric Research (410-321-6165).

7) Rating on available evidence: Grade B and
Level 3 evidence.

5) Norms

c) Golombok Rust Inventory of Sexual
Satisfaction (GRISS)

Norms are available from the development sample of
therapy clients as well as for a comparison nonclinical
sample of 59 general practitioner patients.

1)Description.
The GRISS was developed by Rust and Golombok
[173]. The GRISS is a 56-item questionnaire (28 items
for women and 28 items for men) self-report instrumd
ment, designed to assess the existence and severity
of sexual problems in the context of sexually active
individuals and heterosexual couples. It is designed
to assess each individual partner’s function and the
overall relationship. For assessment of individuals
the men’s and women’s items can be presented as
two separate forms. The GRISS is comprised of 12
domain scores, 5 for women, 5 for men and 2 scores
common to both. An aggregate total score for each
respondent is also used to summarise the quality of
relationship and sexual functioning in the couple.
Domains pertaining to men include premature ejaculd
lation (4 items), impotence (4 items), avoidance (4
items), nonsensuality (4 items) and dissatisfaction
(4 items). Equivalent domains pertaining to women
include anorgasmia (4 items), vaginismus (4 items),
avoidance (4 items), nonsensuality (4 items) and
dissatisfaction (4 items). The 2 domains common
to both women and men are frequency of sexual
contact (4 items) and non-communication (4 items).

6) Languages
Dutch and English language versions are available
on request from the authors.

7) Rating on available evidence: Grade B and
Level 3 evidence.

II.MEASURES OF FEMALE SEXUAL
FUNCTION
The following questionnaire measures have been
validated and developed for use specifically for use in
women. The FSFI (below) is currently the most wideld
ly used measure in research and clinical settings. It is
available from MAPI Institute (see website link below).

a) Female Sexual Function Index (FSFI)
1) Description
The FSFI was developed by Rosen et al., [174]. It is
similar to the IIEF questionnaire used in men, but was
developed separately for use in women [175,176].
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Qualitative interviews were used to complement
other sources of item construction. The FSFI scale is
a 19-item self-report questionnaire which assesses
sexual function in 6 partially overlapping domains
of sexual function, including sexual pain [174]. Resd
spondents were asked to base their responses on a
period of recall of the “past 4 weeks”. Factor analysd
sis was used to identify six components of sexual
functioning; Desire, Arousal, Lubrication, Orgasm,
Satisfaction and Pain. A total score is computed by
summation of all 19 items and is used to represent
overall sexual function. The FSFI refers to this total
score as the Full Scale score. Higher scores on totd
tal score and each of the subscales indicate better
sexual function.

was shown to be optimal for diagnostic classification
across dysfunctions: a score of < 26 indicates sexual
dysfunction [176].

Clinical trial and community populations. This instrumd
ment was designed for use among heterosexual and
homosexual respondents.

Most recently, Sand et al (2009) [178] reviewed a totd
tal of 212 separate intervention or diagnostic publicatd
tions in which the FSFI was featured. This broad array
of studies included psychometric studies (n=8), studid
ies in which FSFI was used as a comparator in the
development of new diagnostic tools (n=3), studies
of models of female sexual function (n=2), psychopd
physiological studies (n=6), studies assessing sexuad
al function and/or the prevalence of FSD in specific
geographical populations, or populations of women
with particular diseases or conditions (n=111), and
clinical trials and studies assessing the efficacy of diffd
ferent types of therapies for FSD (n=82). Overall, the
reviewers of this systematic review concluded that
the FSFI has been widely accepted and utilized by
researchers worldwide, becoming in the process the
“gold standard” measure of female sexual dysfunctd
tion for outcome and diagnostic studies in FSD [178].
The measure is available on-line without charge
and has been translated into multiple languages.

4) Reliability and Validity.

5) Norms

The female validation sample included 131 healthy
controls (age 21 to 69) and 128 women diagnosed
with FSAD (age 21 to 69). Alpha coefficients for the
five subscales were all above .82. Test-retest data
over a 2 to 4 week period was relatively high for all
the subscales (r=.79 to .86) and total score (r=.88).
Women diagnosed with FSFI had significantly lower
scores on all subscales of the FSFI than healthy
women, demonstrating discriminant validity. Divergd
gent validity was successfully established using
the Locke-Wallace Marital Adjustment Test [177].
Correlations showed acceptably modest magnitude
across subscales. As would be expected, the LockeWallace Marital Adjustment score correlation (r=.57)
was highest with the FSFI Satisfaction (with partner)
subscale. Other correlations with the Locke-Wallace
ranged from r = .41 for FSFI Full Scale score to r
= .19 for FSFI Desire. These correlations indicate
an expected level of association between the theord
retically related constructs of Marital Adjustment and
Sexual Function. This finding provides support for
the construct validity of the FSFI.

Norms are available for both pre- and post-menopd
pausal women and women with medical and sexual
disorders [178].

2) Administration Time
10 to 15 minutes

3) Target Population

6) Languages
The FSFI is available in multiple languages. Validatd
tion studies have been performed in multiple langd
guages. The FSFI is available from the MAPI Institd
tute at: www.mapi-institute.com

7) Rating on available evidence :
Grade A, Level 1
b) Monash Female Sexual Satisfaction Questtionnaire (MFSSQ)
1) Description
The MFSSQ (Monash Questionnaire) was developed
by Davison et al. [179]. It was developed to assess the
broad aspects of female sexual experience and specd
cifically to assess acute therapeutic effects. The 12item measure was developed from ten interviews with
women and the scoring of items was based on structd
tures of similar female sexual dysfunction measures,
which led to domains of receptivity, arousal, lubricatd
tion, sexual pleasure, sexual satisfaction and orgasm.

In a second validation study [175], the FSFI was
shown to discriminate well between women withod
out sexual dysfunction and women who met criteria
for female orgasmic disorder (FOD) or hypoactive
sexual desire disorder (HSDD). Highly significant
discriminant validity was shown on all domains, as
well as the total FSFI score between sexually dysfd
functional and non-dysfunctional samples in both
studies. Overall, the FSFI shows strong reliability
and discriminant validity, although treatment sensd
sitivity data has not been demonstrated to date. In
a subsequent study, a cut-point for the total score

2) Administration time
Approximately 5 minutes.

3) Target population
For use in pre and post-menopausal women who are
dissatisfied with their sexual function.
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4) Reliability and validity

Women were aged between 19 and 65 years. Internal
consistency of the subscales was acceptably high
and ranged from .65 to .91. Test-retest correlations,
based on a four-week re-administration of the SFQ,
ranged from .42 to .78. The SFQ was successful – for
all of the domains -- in discriminating between women
with FSD and those without. In addition, women who
by the end of the study indicated an improvement
in sexual functioning had significantly higher SFQ
scores compared to women who did not report an
improvement in sexual functioning by the end of the
study. Construct validity has been demonstrated in
correlations between the SFQ domains, the DISFSR, the Life Satisfaction Checklist and the Hospital
Anxiety and Depression Scale. Cut-scores for each
domain have been developed to indicate likelihood
of a given sub-type of FSD e.g. a score between 5 &
16 on the desire domain suggests a high probability
of desire disorder [181].

Strong correlations were demonstrated for the
MFSSQ with similar domains on the Sexual SelfSelf Rating Scale (orgasm (0.60), pleasure (0.72)
and satisfaction (0.71)). Known-groups validity was
shown with women who were dissatisfied with their
sexual function having significantly lower scores
than women who were satisfied with their sexual
function. Reliability of the measure was, in the main,
demonstrated (ICC >0.70) (receptivity and orgasm
domains showing poorer reliability, ICC = 0.52).

5) Norms
Norms are available.

6) Languages
English. Available on request from the senior author.

7) Rating on available evidence :
Grade A, Level 3

4) Norms

c)Sexual Function Questionnaire (SFQ)

Normative data are available for all SFQ domains

5) Languages

The initial version of the Sexual Function Questionnd
naire (SFQ-V1) was developed by Quirk et al. [180].
The SFQ was developed as a patient-centered multd
tidimensional measure of sexual function in women.
Systematic pilot interviews and semi-structured intd
terviews were used to focus the instrument. Women
from seven countries (UK, U.S., Australia, the Nethed
erlands, Denmark, France and Italy) reviewed key
terms in sexual function to assess the appropriatend
ness of the wording used. Those subjects with FSD
diagnoses were asked to discuss feelings associated
with their experience of FSD. Key phrases obtained
in this way were incorporated into the questionnaire.
Factor analysis was used to obtain seven domains.
The SFQ can be reliably employed in three forms; a
34 item version which includes all 8 domains (Desire,
Arousal-sensation, Arousal-lubrication, Arousal-cognd
nitive, Orgasm, Enjoyment, Pain and Partner) and
additional items; a 26 item version which includes
the 7 domains only and a short 15 item version (Abbd
breviated SFQ) which includes 4 of the 7 domains
(Desire, Arousal-sensation, Arousal-lubrication and
Orgasm). It has been validated also as a screening
tool for female sexual dysfunction [181].

The SFQ is available in twenty-one language versd
sions and has been independently validated in Japand
nese [182]. Requests for use can be made at www.
prolutssh.com

6) Rating on available evidence:
Grade B and Level 3 evidence.
d) Female Sexual Distress Scale (FSDS)
1) Description
The FSDS questionnaire was developed by Derogatis
et al [183]. The FSDS is a brief 12-item self-report
inventory designed specifically to measure sexually
related personal distress in women – a necessary
feature of HSDD and other sexual dysfunctions in
women. The impetus for the development of the
FSDS grew from a contemporary awareness of the
importance of personal distress in defining women’s
sexual dysfunctions accompanied by an equally
compelling awareness that no operational measures
of sexually-related personal distress existed [183].
The FSDS is unidimensional and serves as a valid
and effective quantitative definition of personal
distress.

1) Administration Time
10 to 15 minutes

1) Administration Time

2) Target Population

The FSDS can be completed in 5 minutes.

Women in a sexual relationship or having taken part
in sexual activity within the previous month.

2) Target Population
Women presenting for an evaluation concerning
sexual dysfunction.

3) Reliability and validity
The initial validation sample included 982 women,
which incorporated women with a diagnosis of FSD
and a normal aged-matched comparison group.

3) Reliability and Validity
Reliability estimates for the FSDS are available from
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3 distinct trials. Coefficients a range from a low of
.86 to a high of .97, while test-retest reliability coeffd
ficients ranged from .80 to .92. In a discriminative vald
lidity trial with samples of both natural and surgically
menopausal women with sexual dysfunction compd
pared to healthy controls, the FSDS demonstrated
both sensitivity and specificity of .93, and a positive
predictive value of approximately .90. In another of
the trials the scale showed a high sensitivity to treatmd
ment induced change. There is also good evidence
of convergent validity with other measures of distd
tress, and ROC analysis produced an AUC of .95.

has demonstrated discriminant validity [185]. Convd
vergent validity was tested with the FSFI and CSFQ.
The SIDI was highly correlated with the arousal, desd
sire and satisfaction domains of the FSFI (all corrd
relations >0.8) and the arousal, desire/frequency,
desire/interest, and pleasure domains of the CSFQ
(all correlations >0.7)..

Norms
Norms are available for women with no sexual
dysfunction.

Languages

More recently, a 13-item revised version of the
FSDS (the FSDS-R)was validated, designed to be
more sensitive to distress arising from low sexual
desire problems [183]. Consistent with the original
FSDS, the FSDS-R showed very good internal
consistency and test-retest reliabilities. The FSDSR also demonstrated high discriminant validity,
successfully identifying 92.7% of patients diagnosed
independently with HSDD.

Linguistically validated in 12 languages. Available on
request from the senior author.

Rating on available evidence:
Grade C, Level 4
f) Hypoactive Sexual Desire Disorder Screener
1) Description

4) Norms

e) Sexual Interest and Desire Inventory –
Female (SIDI-F)

The HSDD Screener is a diagnostic screening tool
developed by Leiblum et al. [186] for use in screenid
ing or evaluating women for HSDD. It is a simple
4-item screening tool for use in post-menopausal
women. It was developed by an internationally recod
ognized group of experts in female sexuality and
then optimized based on feedback from groups of
patients and physicians in Europe (Italy, the Netherld
lands, United Kingdom) and the United States. Both
a validation study and subsequent convergent validid
ity study against expert clinician have demonstrated
this to be a valid and simple tool to aid in screenid
ing post-menopausal women for low sexual desire
[186].

1) Description

1) Administration time

The Sexual Interest and Desire Inventory (SIDI) was
developed by Sills et al, [184]. It is a brief, clinicianadministered rating scale focused on measuring sevd
verity and change in response to treatment of HSDD
in premenopausal women. The SIDI was developed
and tested for appropriateness in patients and then
Item Response Theory analysis was used to elicit the
most pertinent items, resulting in a 13-item measure
[184]. The SIDI has a unique measurement format
in that items address both intensity and frequency
of events.

The HSDD screener is brief (approximately 2 minud
utes) and simple to complete.

Provisional cut-off score of 15 for distress level is
currently recommended.

5) Languages
The FSDS is currently available in 14 languages
and may be obtained from Dr. Leonard R. Derogatis
(Lderogatis@sheppardpratt.org.)

6) Rating on available evidence:
Grade B, Level 3 evidence.

2) Target population
For use in post-menopausal women to determine
sexual desire level.

3) Reliability and Validity
The HSDD Screener is scored as a total score,
as confirmed by principal component analysis. It
showed good internal consistency (a=0.79) and
excellent test-retest reliability (intraclass correlation
coefficient = 0.94). To determine the cut-score,
sensitivity, specificity, positive predictive value and
negative predictive value were calculated; a score of
7 or less suggests HSDD. Additionally, the Screener
was tested for accuracy in determining presence/
absence of HSDD in a group of post-menopausal
women when compared against Clinician diagnosis.
There was 83% agreement between the Clinician and

2) Administration time
The SIDI-F can be completed in 5-10 minutes.

3) Target Population
Premenopausal women with low desire.

4) Reliability and Validity
The SIDI has high internal consistency (a=0.90), and
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Screener, the associated Kappa statistic was 0.67
(95%CI, 0.5-0.78) indicating substantial agreement.

III. Male Sexual Function Scales

4) Norms

a) International Index of Erectile Function (IIEF)

Norms have been reported.

1) Description

5) Languages

The IIEF is a widely-used, 15-item self-report invd
ventory developed by Rosen and colleagues [188]
to provide a brief, standardized measure of erectile
function and capacity. It measures 5 domains of sexud
ual function in men. The IIEF was developed in conjd
junction with the clinical trial program for sildenafil
(Viagra), and has since served as a major endpoint
in over 50 clinical trials [188]. The principal domains
of the IIEF were identified through literature search,
review of existing instruments, and interviews with
patients suffering from erectile dysfunction. The IIEF
represents quality of male sexual function in terms
of 5 domain scores: erectile function, orgasmic functd
tion, sexual desire, sexual satisfaction, and overall
satisfaction. The IIEF does not yield a total score.

Available in US and Canadian English and, Canadd
dian French. Requests for use can be made at www.
prolutssh.com

6) Rating on available evidence
Grade C and Level 4.
g) Decreased Sexual Desire Screener (DSDS)
1) Description
The DSDS is a diagnostic screener developed by
Clayton et al. [187] for use in diagnosing acquired,
generalized hypoactive sexual desire disorder
(HSDD) in pre- or post-menopausal women. It is
a 5-item screener, which includes both self-report
questions (Items 1-4) and clinician-based differential
diagnosis (Item 5). It was developed as a guide to
diagnosis of acquired, generalized HSDD in women
with or without other sexual disorders. Results of a
recent validation study [187] showed excellent diagnd
nostic accuracy of the DSDS when compared with
expert, in-person diagnostic evaluation of women
with and without HSDD.

2) Administration Time
The IIEF takes approximately 10 to 15 minutes to
complete.

3) Target Population
Men from the community and medical populations.

4) Reliability and Validity

Diagnostic assessment by means of the DSDS
compared to standard diagnostic assessment by an
expert sexual medicine clinician, were in in 85.2%
of cases, with the sensitivity and specificity of the
DSDS as 83.6% and 87.8% respectively. Content
validity was also demonstrated by means of cognitd
tive debriefing interviews

Both internal consistency (.73 to .95) and test-retest
reliabilities (.64 to .84) are superior for the scale, and
there is factor analytic confirmation of the principal
domains. Sensitivity and specificity are very good,
and concurrent validation against other comparable
measures has been demonstrated. Discriminative
validity has been well established in comparisons of
functional versus dysfunctional samples, and sensd
sitivity to therapeutic change has been consistently
shown within the context of clinical trials of sildenafil
and other treatments for ED. More recently, a 5-item
brief form of the IIEF termed the Sexual Health Invd
ventory for Men (SHIM) has been developed and
validated, along with a diagnostic classification and
an ED severity scale [189]. A recent systematic revd
view of more than 60 studies found the IIEF scale to
be highly robust in different ethnic and geographic
populations, as well as sensitive to treatment effects
across a variety of treatment agents [188].

5) Norms

5) Norms

Norms have not been reported.

Numerous normative cut-off scores have been publd
lished for the IIEF.

2) Administration time
Approximately 15-20 minutes

3) Target population
The DSDS was developed for use in pre- or postmenopausal women with HSDD, with or without
other sexual disorders.

4) Reliability and Validity

6) Languages

6) Languages

Available in multiple languages. The DSDS is in the
public domain [187].

The IIEF has been linguistically validated in 32
languages. Requests for use can be made at www.
prolutssh.com. It is also available from the MAPI
Institute at: www.mapi-institute.com

7) Rating on available evidence
Grade C and Level 4.
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7) Rating on available evidence:

5) Norms

Grade A and Level 1 evidence

Norms have not been established for the measure.

6) Languages
2. PREMATURE EJACULATION MEASURES

Official translations are not available. Available on
request.

Several premature ejaculation measures have been
described in the literature [190-192], although only
a small number couple have undergone extensive
psychometric testing and validation. Currently, there
are two questionnaires that meet most of the criteria
for test development and validation: The Premature
Ejaculation Profile (PEP) and the Index of Premature
Ejaculation (IPE). A third brief diagnostic measure
(PEDT) has also been developed, and is available
for clinical use [191,192].

7) Rating on available evidence:
Grade C, Level 3 evidence
b) Index of Premature Ejaculation (IPE)
1) Description
The Index of Premature Ejaculation (IPE) was develod
oped by Althof et al [190]. It is a 10 item self-administd
tered questionnaire designed to evaluate sexual satid
isfaction, control and distress in men with premature
ejaculation. It was developed using four stages: item
pool development, initial psychometric analyses, patd
tient interviews, and final psychometric analyses.
It is currently being used in Phase III clinical trials.

a) Premature Ejaculation Profile (PEP)
1) Description
A four-item, self-report measure of premature
ejaculation have been described by Patrick et
al [192]. The PEP is comprised of single-item
constructs of: (1) perceived control over ejaculation;
(2) satisfaction with sexual intercourse; (3) personal
distress related to ejaculation, and (4) interpersonal
difficulty related to ejaculation. Each of the four
individual items is assessed on a 5-point scale,
which are averaged to provide an index PE score.
The measure has been used in observational
studies and clinical trials of premature ejaculation
[193]. It has also been recommended for clinical
use in evaluating the subjective components of the
disorder. Validation studies have been performed in
comparison to stop-watch measures of intra-vaginal
latency and other PRO measures of sexual function
and distress [192].

2) Administration Time
Five minutes

3) Target Population
Heterosexual men from the community.

4) Reliability and Validity
The IPE contains three factor analytically derived
domains: control, sexual satisfaction and distress.
All three domains have shown excellent internal
consistency and reliability, as well as showing
good known groups validity between men with and
without PE. Convergent validity against IELT was
also strong for all three domains (control (r=0.75);
sexual satisfaction (r=0.60) and distress (r=0.68))..
Treatment sensitivity has yet to be determined.

2) Administration Time
The four-item PEP scale takes less than 5 minutes
to complete.

5) Norms

3) Target Population

Initial understanding of normative scoring is available.

Men aged 21 and older with premature ejaculation.

6) Languages

4) Reliability and Validity

It has been linguistically translated into several other
languages and can be requested at the following
web-site: www.prolutssh.com.

Psychometric evaluation was conducted in both
large-scale observational studies and clinical trials
conducted for dapoxetine (a centrally acting agent for
treatment of PE). Test retest reliability was reported
as Intra Class Correlations (ICC), which ranged from
0.66 for perceived control to 0.80 for the overall
PE index score in the US observational study. The
measure showed adequate known groups validity
in comparing men with PE to non-PE controls.
As predicted, men with IELT of 0-2 mins showed
significantly poorer scale scores than men above 2
mins (p < .001). Sensitivity to change analyses were
also conducted.

7) Rating on available evidence:
Grade C and Level 4 evidence.
c) Premature Ejaculation Diagnostic Tool
(PEDT).
1) Description
The previous two measures (PEP, IPE) are available
for use as treatment change or outcome measures
of PE treatment. The PEDT was developed and is
available only in the form of a screening questionnaire
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2) Administration Time

[191, 192]. This questionnaire is a brief, 5-item
measure used to screen men for potential presence
of PE based on DSM-IV-TR criteria of lack of
control, frequency, minimal stimulation, distress and
interpersonal difficulty.

The 25-item MSHQ takes approximately 20 to 30
minutes to complete. The 4-item MSHQ-EjD Short
Form takes approximately 5 minutes to complete.

3) Target Population

2) Administration Time
1 minute

Older men from the community and medical populatd
tions

3) Target Population

4) Reliability and Validity

Heterosexual men from the community.

In psychometric validation studies, the 3 domains of
the 25-item MSHQ demonstrated a high degree of
internal consistency (.81 to .90), rest-retest reliability
(.86 to .88), and construct validity, together with the
ability to differentiate between men with LUTS and
sexual dysfunction and healthy men [195]. The 3 ejacud
ulatory function items of the MSHQ-EjD Short Form
maintain reliability and construct validity for assessid
ing EjD in heterosexual, bisexual, and gay men [196].

4) Reliability and Validity
Internal consistency (cronbach alpha = 0.71) and
reliability (ICC = 0.73) were good. Importantly knowngroups validity was strong when comparing men
with time-defined PE (IELTs <2 minutes in 70% of
coital attempts) and those with self-reported no PE.
A score of >11 would suggest presence of PE and
men scoring 9 or 10 are likely to have PE and are
recommended for further assessment. This scoring
system has shown good convergent validity with
clinical expert diagnosis of PE (k-statistic=0.80).

5) Norms
Analyses to establish normative cut-off scores for
the MSHQ are on-going.

6) Languages

5) Norms

The MSHQ has been linguistically validated in 16
languages and is available from the MAPI Institute
at: www.mapi-institute.com

Norms are available

6) Languages

7) Rating on available evidence:

The PEDT has been linguistically translated into
several other languages and has additionally been
psychometrically tested in Turkish [194]. Language
versions can be requested at the following webaddress: www.prolutssh.com

Grade B and Level 3 evidence
6. Outcome Measures and Quality of
Life-Related Scales (See Table 21)

7) Rating on available evidence:

a) Treatment Satisfaction Scale (TSS)

Grade C and Level 4.

1) Description of Measure
The Treatment Satisfaction Scale (TSS) is a sexual
quality of life measure developed by Kubin et al.
[197]. The scale provides a comprehensive assessmd
ment of sexual satisfaction of men with ED, and their
partners and to assess sequential measurements
over time to evaluate satisfaction with treatment
[197, 198]. It is a multi-faceted measure of patients’
and partners ’satisfaction with their sexual life relatid
ing to erectile dysfunction and intended for prospectd
tive use.

5. DELAYED EJACULATION SCALES
a) Male Sexual Health Questionnaire (MSHQ).
1) Description
The MSHQ was developed by Rosen et al. [195]. It is
a 25-item validated questionnaire to measure specific
aspects of ejaculation in older men. The MSHQ,
which includes independent domains for ejaculation
(7 items), erection (3 items), and sexual satisfaction
(6 items), provides a more in-depth assessment of
ejaculatory function and sexual satisfaction than the
IIEF. The ejaculation domain of the MSHQ assesses
loss of ejaculation, delayed ejaculation, the force of
the ejaculation, the amount of semen ejaculated,
pleasure associated with ejaculation, pain/discomfort
during ejaculation, and the bother associated with
ejaculation. A 4-item MSHQ-EjD Short Form, with 3
ejaculatory function items and 1 bother item, has also
been psychometrically validated for the assessment
of EjD in clinical and research settings [196].

The TSS has 4 modules: unmedicated patient (12
items), medicated patient (19 items), unmedicated
partner (12 items), and medicated partner (18 items).
All TSS modules have these domains: spontaneid
ity, quality of erection, quality of ejaculation, quality
of orgasm, sexual pleasure, and confidence. The
medicated patient and partner modules have these
domains: reliability of treatment, convenience, treatmd
ment efficacy, conforrmity to treatment expectations,
overall satisfaction and intentions for continued use
of the particular drug.
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SR
Women only

SR
Men and Women

SR
Men and Women

SR
Men and Women

Sexual Quality of Life
– Female (SQOL-F)

Treatment Satisfaction
Scale (TSS)

Sexual Life Quality
Questionnaire (SLQQ)

Erectile Dysfunction
Inventory for Treatment and
Satisfaction (EDITS)

SR = Self Report

SR
Men only

SR
Men and Women

Psychological and Interpersd
sonal Relationship Scale
(PAIRS)

Sexual Quality of Life
– Male (SQOL-M)

SR
Men and Women

Modality**/
Gender

Self-Esteem and
Relationship (SEAR)

Inventory Name

25

12

5 mins

8-10 mins

Partner – 7
mins

Patient – 13
mins

TSS
medicated
Module
– Patient: 13
Partner: 12
TSS
unmedicated
module
– Patient
and partner:
7 or 8 item

50 mins

50 mins

50 mins

50 mins

Admin. Time

18

11

12

14

No. of
Items

EDITS index

Sexual QOL
Treatment satisfaction

Satisfaction with
medication, Ease with
erection, Satisfaction
with erectile dysfunction,
Pleasure from sexual
activity, Satisfaction
with orgasm, Sexual
Confidence/Confidence in
completion

Total score

Total score

Sexual self-confidence,
Spontaneity, Time
concerns

Sexual relationship,
Confidence (self-esteem,
overall relationship)

Domains

Table 21: Psychometric Properties of Treatment Satisfaction and HQL Scales

0.91
0.76

0.96
0.93

Partner:
0.880.94

Patient:
0.700.96

0.95

0.870.93

0.730.97

0.760.93

IC (a)

0.98
0.8

Overall
>0.70

-

-

0.85

0.770.82

0.630.77

0.570.73

TRT (r)

Reliability

-

-

-

-

-

-

-

-

IRR

YES

YES

YES

YES

YES

YES

YES

Funct/Dys.

YES

YES

YES

NO

NO

YES

YES

Therap.Chg.

Discriminative Validity

-

_

YES

-

-

-

_

Sens./
Spec.

YES

YES

YES

YES

YES

YES

YES

Published
Norms

In all the modules, respondents answer the questd
tions considering the previous 4 weeks. Item resd
sponses are scored on a 5-point scale, ranging from
1 “not at all” over “a little”, “somewhat”, and “very”
to 5 “extremely”. Some items have a sixth response
“not relevant”. The TSS scale scores are computed
by taking the mean of each scale’s item responses
and converting the result to a 0-100 scale, with 0 beid
ing the worst possible score and 100 being the best.
Higher score indicates greater satisfaction [198].

multi-dimensional questionnaire that consists of two
domains: (i) sexual quality of life (SQoL) (10 items)
and (ii) treatment satisfaction (6 items). The SQoL
domain compares the current sexual experience
of the subjects or his partner with their individual
experience prior to the onset of the subject’s erectile
dysfunction [199]. Scores on each item can range
from -4 to 4, with 0 indicating no change from before
the onset of erectile dysfunction, negative numbers
denoting worse outcomes, and positive scores
indicating better outcome.

2) Administration Time

2) Administration Time

The TSS patient module takes approximately 13
minutes on average to complete, whereas the
partners’ module takes approximately 7 minutes on
average to complete. It is a brief questionnaire and
practical to use.

The SLQQ is easy to administer and takes about 810 minutes to complete.

3) Target population

3) Target population

Men with erectile dysfunction

Men with erectile dysfunction and their partners.

4) Reliability and Validity

4) Reliability and Validity

The SLQQ is a good measure of treatment satisfactd
tion as shown by a high correlation with response to a
question asking about their likelihood of continuing the
treatment (r= 0.89). The SLQQ is also responsive and
able to detect changes in sexual quality of life [199].
For the quality of life domain, Cronbach alpha was
0.97 for patients and 0.98 for partners. For the treatmd
ment satisfaction domain, Cronbach alpha was 0.85
for patients and 0.87 for partners respectively [199].

The TSS baseline “unmedicated” and “medicated”
modules have 63% item-congruence. The medicated
ed patient and partner modules of the TSS comprise
95% identical items and the unmedicated patient
and partner modules comprise 100% identical items.
This multidimensional scale has good internal consd
sistency, reliability and concurrent validity with the
IIEF [197]. Specifically, all multi-item scales (satisfd
faction with erectile function, sexual confidence and
satisfaction with medication) had Cronbach alphas
above 0.70 at baseline and follow-up. Furthermore,
all patient TSS domains were significantly correlated
with three domains of the IIEF (erectile function, intd
tercourse satisfaction and overall satisfaction) and
there was a significant correlation between men’s
IIEF -erectile function results and the six partner TSS
domains [198]. The TSS scales were able to discrimid
inate between four ED severity groups, and between
responders and non-responders to treatment; all patd
tient and partner TSS scales were responsive (sensd
sitive to change) for the respondents [197].

5) Norms
Norms are available.

6) Languages
There are at least 7 languages available. The SLQQ
is available from the MAPI Institute at: www.mapiinstitute.com

7) Rating on Available Evidence:
Grade C and Level 4 evidence

5) Norms

c) Erectile Dysfunction Inventory for Treatment
and Satisfaction (EDITS)

Norms are available.

1) Description of Measure

6) Languages

The EDITS scale was developed by Althof et al [200].
It is a multi-dimensional scale to assess male treatmd
ment satisfication following ED therapy, and which
explores the impact of patient and partner’s satisfactd
tion on treatment continuation [200, 201]. The Patd
tient EDITS version consists of 11 items, scored from
0 (no satisfaction or dissatisfaction) to 4 (high satisfd
faction) and measuring overall satisfaction, degree
to which treatment met expectations, likelihood of
treatment continuation, ease of use, satisfaction with
onset of action, satisfaction with duration of action,
impact of treatment on sexual confidence, partner
satisfaction with treatment, how the partner felt about

The TSS was linguistically validated in 20 languages.
The TSS is available from the MAPI Institute at:
www.mapi-institute.com

7) Rating on available evidence:
Grade B and Level 3 evidence
b) Sexual Life Quality Questionnaire (SLQQ)
1) Description of Measure
The Sexual Life Quality Questionnaire (SLQQ) was
developed by Woodward et al. [199]. It is a validated,
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3) Target Population

the patient’s continuing with treatment by patient
self-report), naturalness of erections and naturalnd
ness of erection hardness.The Partner version of the
EDITS consists of 5 items assessing overall satisfd
faction, degree to which treatment met expectations,
how treatment affected the partner’s sense of sexual
desirability, partner satisfaction with duration of actd
tion, and how the partner feels about the patient’s
continuing to use the treatment. The EDITS score
is calculated by multiplying the mean EDITS score
by 25 resulting in a treatment satisfaction range of
0- extremely dissatisfied to 100- extremely satisfied.

Men with erectile dysfunction

4) Reliability and Validity
Factor analysis was used to determine the most appd
propriate structuring for the SEAR. The Psychologicd
cal General Well-Being measure and the SF36 were
used to demonstrate the convergent and divergent
validity of the SEAR. The SEAR discriminates well
not only between men with diagnosed ED and agematched controls but also across levels of self-repd
ported ED severity. Internal consistency was high
for the domains and sub-domains of the SEAR (a,
0.76-0.93), as was reliability (ICC, 0.57-0.79). The
SEAR has been used in a number of clinical trials,
which has demonstrated its sensitivity to treatment
effect and allowed the definition of a minimal clinicd
cally meaningful improvement (approx.10 points
across the domains/sub-domains) [202,202]. For an
overview of the SEAR, see Cappelleri and Symonds
[204].

2) Administration Time
The questionnaire takes about 5 minutes on the
average to administer

3) Target Population
Men with erectile dysfunction and their partner

4) Reliability and Validity
Scores on the Patient EDITS and the Partner EDITS
were normally distributed with internal consistencies
of 0.90 and 0.76 respectively [4]. The Patient EDITS
has an internal consistency of 0.90 and a test-retest
reliability of 0.98. The Partner EDITS has an internal
constancy of 0.76 and a test-retest reliability of 0.83.
The EDITS has also shown sensitivity to change [201].

5) Norms
Norms are available.

6) Languages

5) Norms

The SEAR is available in 27 languages, which can
be requested from www.prolutssh.com

Norms are not available for the measure.

7) Rating on available evidence:

6) Languages

Grade A, Level 2

There are 16 language versions of the EDITS which
can be requested from the following web-site: www.
prolutssh.com

e) Pychological and Interpersonal Relationship
Scale (PAIRS)

7) Rating on available evidence:

1) Description of Measure

Grade B and Level 2

The PAIRS scale was developed by Swindle et
al [205] to assess broad psychosocial outcomes
associated with erectile dysfunction and its treatment.
Items were generated based on literature review,
focus groups, interviews with patients and partners,
market research and consultation with clinicians. Of
the 47-items initially developed, 23 were retained to
form 3 domains: Sexual Self-Confidence (6-items),
Spontaneity (9-items) and Time Concerns (8-items).

d) Self-Esteem And Relationship (SEAR)
1) Description of Measure
The Self-Esteem And Relationship (SEAR) questd
tionnaire was developed by Cappelleri et al [202] to
assess impact of erectile dysfunction on men’s selfesteem and sexual relationship. A total of 86 items
were developed via focus groups, interviews with
medical specialists and literature review. Validation
of the measure resulted in 14-items, which form two
domains: Sexual Relationship Satisfaction (8-items)
and Confidence (6-items), the latter domain consistid
ing of two sub-domains of Self-Esteem (4-items) and
Overall Relationship Satisfaction (2-items) [202].

2) Administration Time
Approximately 5-10 minutes

3) Target Population
Men with erectile dysfunction

4) Reliability and Validity

2) Administration Time

Four studies were completed to psychometrically
validate the PAIRS [205]. Factor analysis elicited the
3-domain structure and, convergent and divergent

The SEAR is brief (approx. 5 minutes) and easily
completed.
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validity hypotheses were confirmed. Discriminant
validity was also demonstrated with scores across
all three domains being statistically significantly diffd
ferent between men with ED and those with no ED.
Reliability was assessed using Pearson’s correlatd
tion coefficient and showed adequate results: Time
concerns (r=0.63); Spontaneity (r=0.66); and Sexual
Self-confidence (r=0.77). Additionally, strong internal
consistency across the studies and domains was
shown (a: 0.73-0.97). Responsiveness of the measd
sure to treatment effect was also shown.

5) Norms

5) Norms

g) Sexual Quality of Life – Female (SQOL-F)

These are reported.

1) Description of Measure

6) Languages

The SQOL-F was developed by Symonds et al [208]
to assess the impact of female sexual dysfunction
on women’s sexual quality of life, specifically selfesteem, emotional well-being and relationship. Items
were developed through interviews with 82 women
from 7 countries (United Kingdom, United States,
Australia, France, Denmark, Netherlands, Italy).
From these interviews 24-items were developed,
which were then reduced down to 19-items by a
multi-disciplinary clinical panel due to lack of clinical
relevance, conceptual relevance, and face validity.
Psychometric validation reduced it further to 18items and confirmed the items formed one domain
addressing the overall concept of sexual quality of
life [207].

Norms are reported.

6) Languages
20 language versions are available and can be reqd
quested at the following web-site: www.prolutssh.com

7) Rating on available evidence:
Grade B and Level 3

U.S. English only. Available on request from the first
author.

7) Rating on available evidence:
Grade B and Level 3
f) Sexual Quality of Life – Male (SQOL-M)
1) Description of Measure
The Sexual Quality of Life measure for Men (SQOLM) was developed by Abraham et al [206, 207] for
or use in men with either premature ejaculation or
erectile dysfunction to assess impact of these conditd
tions on men’s self-esteem, relationship and emotd
tional well-being. The item pool was taken from
the Sexual Quality of Life measure for Females
(SQOL-F – see below) after confirmation from expd
perts, a review of the literature and interviews with
men with either ED or PE that the items were appd
plicable to men. Factor analysis and item-total corrd
relations showed that 11-items, as a total score,
of the 18-items were most pertinent to men [206].

2) Administration Time
Approximately 5 minutes.

3) Target population
Women with female sexual dysfunction.

4) Reliability and Validity
The reliability and validity of the SQOL-F was condd
ducted in three separate studies (UK study, US Study,
and Test-retest reliability study). Results across
these three studies demonstrated the SQOL-Fs
strong psychometric properties. Internal consistency
was very high (a: 0.95), as was test-retest reliability
(0.85). Convergent validity was good against both
a sexual satisfaction measure and sexual function
measures. Additionally, the SQOL-F can distinguish
between women with FSD and those without FSD.

2) Administration Time
Approximately 5 minutes.

3) Target Population
Men with sexual dysfunction (current validation in
PE and ED cohorts).

4) Reliability and Validity

5) Norms

The reliability and validity of the SQOL-M was confd
firmed in both men with ED and PE. Internal consistd
tency ranged from 0.87-0.93 and test-retest reliabilid
ity ranged from 0.77-0.79. Convergent validity with
the IIEF-Overall satisfaction domain for men with ED
and IPE-satisfaction and distress domains for men
with PE was confirmed. Highly significant differences
were shown between men without sexual dysfunctd
tion compared to those with ED or PE, or as a combd
bined sexual dysfunction group.

Norms are reported.

6) Languages
The SQOL-F is available in 23 languages and
can be requested at the following web-site: www.
prolutssh.com

7) Rating on available evidence:
Grade C, Level 4
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SUMMARY AND RECOMMENDATIONS ON
SYMPTOM AND SCALES

reflect new knowledge. Consequently the reviews
and recommendations incorporated can only reflect
the current state of the art.

This section represents an overview from a clinical
perspective of the scales and questionnaires
currently available to measure and quantify the status
of an individual’s or couple’s sexual functioning.
The instruments covered in this section are for the
most part, contemporary measures that have been
recently developed. The design of these measures
tends to emphasize brevity and the self-report
modality, which articulate well with the majority of the
primary formats for clinical trials. The measurement
constructs these inventories and interviews are
designed to operationalize tend to be consistent with
the acknowledged elements of the sexual response
cycle and consequences of problems, and are
referenced under the general headings of desire,
arousal, orgasm, pain and satisfaction.

Despite major advantages of these measures in
efficiency and quantification of measurement,
several disadvantages should also be noted:
1. First, these measures provide information only on
current level of sexual function and cannot substittute for a detailed sexual or medical history. Furtd
thermore, the questionnaires do not provide informatd
tion regarding specific etiology or comorbid medical
or psychiatric conditions.
2. Additionally, some patients experience discomfort
or embarrassment while completing questionnaires
or symptom scales, or may experience language or
comprehension difficulties. Steps should be taken
to ensure privacy and confidentiality and to asssist the patient with comprehension when indiccated.

It is evident that multiple, validated questionnnaires and scales are currently available and
recommended for use in practice settings and
clinical trials:

3. Finally, the use of questionnaires or symptom
scales should not be used as an alternative or
substitute for direct inquiry or face-to-face clinical
interaction with the patient.

1. The field of sexual psychometrics has progressed
dramatically during the past decade from one in which
there were only a handful of measures available to a
field of measurement in which a great deal of activity
and new development is taking place.

As the field continues to evolve and development,
new questionnaires will undoubtedly be developed
and disseminated. It is incumbent on clinicians
and researchers to be aware of these developmments in the future.

2. Instrument development is currently an area of
high activity with new measures being developed
rapidly and previous measures being revised to
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McWilliam CL, Freeman TR. Patient-Centered Medicine:
Transforming the Clinical Method. London,
Sage
Publications, 1995.
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APPENDIX 1.

Brief Sexual Symptom Checklist
for Men (BSSC-M)

Please answer the following questions about your overall sexual function

1. Are you satisfied with your sexual function?

□ Yes □ No
If No, please continue.
2. How long have you been dissatisfied with your sexual function?
............................................................................................................................................

3a. The problems with your sexual function is: (mark one or more)
1		Problems with little or no interest in sex
2		Problems with erection
3		Problems ejaculating too early during sexual activity
4 		Problems taking too long, or not being able to ejaculate or have orgasm
5 		Problems with pain during sex
6 		Problems with penile curvature during erection
7 		Other : ................................................................................................................................
................................................................................................................................

3b. Which problem is most bothersome (circle) 1 2 3 4 5
4. Would you like to talk about it with your doctor?

□ Yes □ No
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APPENDIX 2.

Brief Sexual Symptom Checklist
for Women (BSSC-W)

Please answer the following questions about your overall sexual function

1. Are you satisfied with your sexual function?

□ Yes □ No
If No, please continue.
2. How long have you been dissatisfied with your sexual function?
............................................................................................................................................

3a. The problems with your sexual function is: (mark one or more)
1		Problems with little or no interest in sex
2		Problems with decreased genital sensation (feeling)
3		Problems with decreased vaginal lubrication (dryness)
4 		Problems reaching orgasm
5 		Problems with pain during sex
6 		Other : ................................................................................................................................
................................................................................................................................

3b. Which problem is most bothersome (circle) 1 2 3 4 5
4. Would you like to talk about it with your doctor?

□ Yes □ No
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APPENDIX 3.

Sexual Complaints Screener
for Men (SCS-M)

This screener is a series of questions concerning your sexual experiences during the
last 6 months. Each question can be answered by circling the condition that best characterizes
your personal experience.
Sexual activity includes any kind of activity aimed at experiencing sexual satisfaction
and enjoyment. The term sexual activity does not necessarily include sexual intercourse
(vaginal or anal penetration).

1a) Some men experience lack of or low sexual
interest/desire in sex.
Has this happened to you during the last 6
months?

1b) Has this been a personal problem for you?

0.
1.
2.
3.
4.

0.
1.
2.
3.
4.

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem

2a) Some men find that they need much more
sexual stimulation to achieve an erection than
they needed in the past.
Has this happened to you during the last 6 2b) Has this been a personal problem for you?
months?
0.
1.
2.
3.
4.

O

No sexual activity

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

0.
1.
2.
3.
4.

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem

3a) Some men have difficulties in obtaining
and/or main- taining hard erections lasting long
enough for sexual activity.
Has this happened to you during the last 6 3b) Has this been a personal problem for you?
months?
0.
1.
2.
3.
4.

O

No sexual activity

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

0.
1.
2.
3.
4.

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem
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APPENDIX 3.

Sexual Complaints Screener
for Men (SCS-M)

(Continued)

4a) Some men cannot control their sexual
excitement so that they cum (ejaculate) before
or shortly (within approximately 2 minutes) after
penetration.
Has this happened to you during the last 6 4b) Has this been a personal problem for you?
months?

O

No sexual activity

0. Never/almost never

0. Not at all a problem

1. Rarely

1. A very small problem

2. Sometimes

2. Some problem

3. Often

3. A considerable problem

4. Almost all the time/Almost always

4. A very great problem

5a) Some men have difficulty ejaculating or
reaching orgasm with sexual activity.
Has this happened to you during the last 6 5b) Has this been a personal problem for you?
months?

O

No sexual activity

0. Never/almost never

0. Not at all a problem

1. Rarely

1. A very small problem

2. Sometimes

2. Some problem

3. Often

3. A considerable problem

4. Almost all the time/Almost always

4. A very great problem

6a) Some men are concerned about the size
and/or shape of their penis.
Has this happened to you?

6b) Has this been a personal problem for you?

0. Never/almost never

0. Not at all a problem

1. Rarely

1. A very small problem

2. Sometimes

2. Some problem

3. Often

3. A considerable problem

4. Almost all the time/Almost always

4. A very great problem
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APPENDIX 3.

Sexual Complaints Screener
for Men (SCS-M)

(Continued)

7a) Some men experience pain during or shortly
after sexual activity.
Has this happened to you during the last 6 7b) Has this been a personal problem for you?
months?

O

No sexual activity

0. Never/almost never

0. Not at all a problem

1. Rarely

1. A very small problem

2. Sometimes

2. Some problem

3. Often

3. A considerable problem

4. Almost all the time/Almost always

4. A very great problem

8) During the last 6 months, my sexual life has been:
0. Very unsatisfying
1. Unsatisfying
2. Rather unsatisfying
3. Rather satisfying
4. Satisfying
5. Very satisfying
9) Is there anything else you would like to tell us with respect to your sexual life?
For those who have not been sexually active during the last 6 months please explain why you have
been sexually inactive.
10) Would you want your physician (counselor) to 0. No
further explore sexual difficulties and/or problems 1. Not now
with you?
2. Yes

277

Comittee 06.indd 277

8/25/2010 12:58:06 PM

APPENDIX 4.

Sexual Complaints Screener
for Women (SCS-W)

This screener is a series of questions concerning your sexual experiences during the
last 6 months. Each question can be answered by circling the condition that best characterizes
your personal experience
.Sexual activity includes any activity aimed at experiencing sexual satisfaction and
enjoyment. The term sexual activity does not necessarily include sexual intercourse (vaginal
or anal penetration).

1a) Some women experience lack of or low sexual
interest/desire in sex.
Has this happened to you during the last 6 1b) Has this been a personal problem for you?
months?
0. Never/almost never
0. Not at all a problem
1. Rarely
1. A very small problem
2. Sometimes
2. Some problem
3. Often
3. A considerable problem
4. Almost all the time/Almost always
4. A very great problem
2a) Some women do not experience physical
sexual excitement (eg genital swelling, vaginal
wetness, tingling sensation) during sexual stimull
lation and/or sexual activity. Has this happened to
you during the last 6 months?
Has this happened to you during the last 6 2b) Has this been a personal problem for you?
months?
0.
1.
2.
3.
4.

O

No sexual activity

0.
1.
2.
3.
4.

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem

3a) Some women do not feel sexually turned on
or do not have pleasurable sexual feelings when
engaging in sexual activity.
Has this happened to you during the last 6 3b) Has this been a personal problem for you?
months?
0.
1.
2.
3.
4.

O

No sexual activity

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

0.
1.
2.
3.
4.

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem
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APPENDIX 4.

Sexual Complaints Screener
for Women (SCS-W)

(Continued)

4a) Some women experience difficulties reaching
orgasm during sexual activities despite feeling
sexually excited.
Has this happened to you during the last 6
months?
4b) Has this been a personal problem for you?
0.
1.
2.
3.
4.

O

No sexual activity

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

0.
1.
2.
3.
4.

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem

5a) Some women experience genital pain during
or shortly after sexual activity.
Has this happened to you during the last 6 5b) Has this been a personal problem for you?
months?
0.
1.
2.
3.
4.

O

No sexual activity

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

0.
1.
2.
3.
4.

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem

6a) Some women experience difficulties allowing
vaginal penetration despite their wish to do so.
Has this happened to you?

6b) Has this been a personal problem for you?

0.
1.
2.
3.
4.

0.
1.
2.
3.
4.

Never/almost never
Rarely
Sometimes
Often
Almost all the time/Almost always

Not at all a problem
A very small problem
Some problem
A considerable problem
A very great problem

7a) Some women experience persistent and
unwanted genital arousal (tingling, throbbing,
pulsating) in the absence of any sexual interest.
Has this happened to you during the last 6 7b) Has this been a personal problem for you?
months?
0. Not at all a problem
0. Never/almost never
1. A very small problem
1. Rarely
2. Some problem
2. Sometimes
3. A considerable problem
3. Often
4. A very great problem
4. Almost all the time/Almost always
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APPENDIX 4.

Sexual Complaints Screener
for Women (SCS-W)

(Continued)

8) During the last 6 months, my sexual life has been:
0. Very unsatisfying
1. Unsatisfying
2. Rather unsatisfying
3. Rather satisfying
4. Satisfying
5. Very satisfying
9) Is there anything else you would like to tell us with respect to your sexual life?
For those who have not been sexually active during the last 6 months please explain why you have
been sexually inactive.
10) Would you want your physician (counselor) to 0. No
further explore sexual difficulties and/or problems 1. Not now
with you?
2. Yes
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Experimental Models
for the Study of Female
and Male Sexual Function
Francois Giuliano, Jim Pfaus,
Petter Hedlund, Shin-ichi Hisasue, Lesley Marson,
Balasubramanian Srilatha, Kim Wallen,
areas could not have been made without the help of
animal models. However, appreciation of the importtance of animal models is more limited than it needs
to be for basic animal research to speed the advance
of treatments for human sexual dysfunction.

I. Introduction
Understanding human sexual behavior requires
balancing the simplicity of DSM-like definitions of
normal and abnormal arousal, desire, performance,
and orgasm, with the bewildering array of excepttions to those definitions that characterize sexual
function and dysfunction in real people. Scientific
blinders limit the nature of the questions we ask, the
approaches we take, and research is normally consstrained by research review committees pressured to
enforce “community standards”. There is much that
we simply cannot study in humans, either because
of ethical concerns, impracticality, or the lack of suffficient technology. These constraints are most obvioous when we ask questions about the neurobiology
of sexual behavior. Although studies have viewed
human brain activation in sexual circumstances and
have monitored the sexual responses of individuaals following drug treatments, there are significant
limitations on what can be studies experimentally
in humans. Most people will not knowingly allow
themselves to be rendered sexually dysfunctional by
some experimental manipulation, and few would alllow monitoring of their copulatory behavior firsthand,
even if review boards would allow such research.
Lastly, there is the problem of self-selection of humman subjects where those willing to allow detailed
recording of their sexual interests and responses
may represent a very special subset of people and
may well not represent the general population.

Although studies of animal sexuality predate emppirical studies of human sexuality we arrived at a
place by the end of the 20th Century where sexuaality research was divided into to camps, clinicians
who studied people, and behavioral neuroendocrinnologists who studied animals. These camps rarely
shared common insights at scientific meetings. After
all, human copulatory behavior doesn’t really ressemble copulatory behavior in animals. In laboratory
animals commonly used to study sexual behavior,
such as rodents, gonadal hormones serve two primmary functions: to make it physically possible for a
male or female to engage in sex, and to motivate
them to engage in sex (Wallen, 1990). By contrast,
in humans and other anthropoid primates, only the
latter function of hormones remains, with hormonal
influences on the capability to mate having largely
disappeared for evolutionary reasons which are still
unclear. Thus unlike in laboratory rodents, there is
no human equivalent of the lordosis, which is undder tight hormonal regulation and whose execution
is necessary for a male to get an intromission with
a female. Similarly, although erection is necessary
for mating in both rodent and human males, in men
erectile capacity is no longer under the control of testticular hormones with castrated or hypogonadal men
as responsive to sexual stimuli as are males with
fully functioning testes. As Miller (1931) pointed out
more than 75 years ago, humans can mate at any
time and under any hormonal condition. Although
he believed that this continual capacity to engage in
sex was unique to humans, we now know that this is
a proclivity that we share with most, if not all of our
primate cousins, and something which distinguishes
us from the laboratory rodents from which we have
derived so much of our understanding of the neuroc-

Despite these constraints, we have made real progrress in the past decade in elucidating neuroanattomical and neurochemical mechanisms of erection,
ejaculation, and other sexual responses, and in the
design of rational pharmacological treatments for
certain sexual dysfunctions. We have begun to exaamine the mechanisms that underlie sexual desire,
and how sexual stimulation and reward influence
attractiveness and mate choice. Progress in these
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chemical and endocrine mechanisms that underlie
sexual responding.

associated with positive sexual reinforcement
(Pfaus, Kippin, & Coria-Avila, 2003). These aspects
of sexual responding go well beyond the traditional
focus in animal studies on copulation or penile
reflexes and make them particularly applicable to
human sexual behavior. Although some appetitive
and preparatory responses that animals make prior
to copulation are not specific to sexual behavior, they
can be considered “sexual” if they are conditioned
using sexual reward as the positive reinforcer. This
is as true for bar pressing in male rats (e.g., Everitt et
al., 1987) as it is for giving flowers and remembering
birthdays in men.

At another level of analysis, however, commonalities
in sexual responding could be conceived of
between animals and humans (Pfaus, 1999). The
links started forming around the study of sexual
pharmacology. For example, the dopamine receptor
agonist apomorphine induces erection in rats and
men (Lal et al., 1987; Melis, Argiolas, & Gessa,
1987) whereas the dopamine antagonist haloperidol
reduces sexual arousal and desire in rats and
men (Petrie, 1985; Pfaus & Phillips, 1991). Such
results allowed researchers to make a predictive
link between the sexual responses of male rats
and men (e.g., Barfield, 1993; Everitt & Bancroft,
1991; Pfaus, 1996), and gave rise to an important
theoretical implication that certain brain systems
had been conserved in evolution to subserve similar
or identical functions among species. This has led
to a new understanding of how animal models can
help elucidate mechanisms of sexual behavior in
humans – provided that researchers can translate
human clinical questions into experimental situations
appropriate for animals.

For all animals, sexual behavior occurs as a seqquence or “cascade” of behavioral events. Beach
(1956) recognized the heuristic value of separating
sexual behavior into appetitive and consummatory
phases. Essentially, this scheme followed from the
work of early ethologists like Craig (1918) and expperimental psychologists like Woodworth (1918),
who defined appetitive (or “preparatory”) behaviors
as those which bring an animal from distal to proximmal and into contact with goal objects or incentives.
In contrast, consummatory behaviors are performed
once an animal is in direct contact with the incenttive (i.e., to “consummate” the goal). Consummatory
sexual behaviors tend to be species-specific, sexuaally differentiated, and stereotyped, whereas appettitive behaviors are more flexible. Indeed, survival
often depends on an animal’s ability to learn a varieety of strategies to obtain goals in different appetitive
circumstances. We have found it useful heuristically
to conceive of appetitive and consummatory behaviiors as two overlapping Venn diagrams (e.g., Pfaus,
1996; 1999) in which the behavioral stream moves
from appetitive to consummatory incentive sequencees (Figure 1). The intersection of the diagrams deffines precopulatory behaviors made once animals
come into contact with potential sex partners. The
diagrams are overlapping, rather than discontinuoous, because the division between the two phases is
rarely fixed. Some responses, such as solicitation,
can be placed into both phases, especially if sexual
interaction comes in bouts. We would therefore deffine solicitation as a precopulatory behavior that acts
as a transition from appetitive to consummatory. It is
also essential to place the behaviors into a comparattive context: are they homologous or analogous to
human sexual responses?

1. What makes a good animal model?
Animal models must relate in some predictive way
to the human condition. At the simplest level of
analysis, it is prudent to recognize that all organisms
that engage in sexual behavior share common
processes. We must be able to respond to hormonal
and neurochemical changes that signal our own
sexual desire and arousal. This capacity underlies
our moment-to-moment level of sexual arousability
(as conceived by Whalen, 1966), and defines a large
part of the internal state that is commonly referred
to as “sex drive”. The rest requires a complex
mix of instinct, learning, and feedback; a neural
organization that allows us to interact with external
sexual incentives and predict their reactions along
with our own responses to those reactions. We
must be able to identify external stimuli that predict
where potential sex partners can be found, to seek
out, solicit, court, or otherwise work to obtain sex
partners, distinguish external cues and behavioral
patterns of willing sex partners from individuals
who are not sexually receptive, and to pursue and
execute sexual behavior once sexual contact has
been made. Neural mechanisms exist that allow
sexual responding to become habitual or automated
with practice, and such processes may underlie the
ability of sexually experienced animals to be less
affected by treatments that disrupt sexual responding
in sexually naive animals (e.g., Pfaus & Wilkins,
1995). Similarly, neural mechanisms exist that allow
the stimulation received during sexual contact to
be perceived as rewarding. Such reward alters
subsequent behavior, for example, by contributing
to the formation of preferences for salient stimuli

a) Homologies versus analogies
Homologies are typically defined in biology as tisssues that correspond in evolutionary origin, structure,
and function; for example, the flippers of a seal and
the arms of a human being. However, homologies
come in degrees. We may regard brain dopamine
systems among different mammals as homologous
because cell bodies originate and axons terminate in
similar brain regions (e.g., ventral tegmental area to

284

Comittee 7.indd 284

8/25/2010 12:59:15 PM

Figure 1: Incentive sequences for human and rat sexual behavior (modified from Pfaus, 1996, 1999, and
Pfaus et al., 2003). The behavioral stream moves from left to right, through appetitive, precopulatory, and
consummatory phases of behavior. This conforms to the movement of animals from distal to proximal to
interactive with respect to the sexual incentive. Sexual excitement can manifest itself in learned or unlearned
behaviors, whereas preparatory behaviors are learned responses that animals must make in order to acquire
the incentive (e.g., operant behaviors, pursuit, preference etc.). Recognizing which responses occupy
which parts of the behavioral stream allows researchers to compare behaviors that appear different among
different species, but that accomplish a similar motivational endpoint. Such behaviors in one species (e.g.,
rat) may then serve as models of analogous behaviors in humans. The predictive validity of such models
is enhanced when drugs or other treatments modify the behavior of both species the same way, suggesting
that a common neural system for those behaviors has been conserved.

nucleus accumbens). In addition, drugs that activate
dopamine receptors (e.g., apomorphine) or block
the reuptake of dopamine (e.g., amphetamine or
cocaine) produce psychomotor stimulation in many
mammalian species, thus we may regard the functtion of this neurochemical system as homologous at
that level of analysis. We may also define tissues
with different function, such as the labia and scrottum, as homologous structures because they differeentiate from the same primordial anlage. Regarding
behavior, homologies are usually easy to define beccause they have the same endpoints and are typiccally controlled by similar neural systems. Erections

in rats and men are a good example: A large number
of drugs, situations, and brain lesions, alter the lattency to obtain an erection and the duration of erecttion similarly across species.
Analogies are less straightforward and require a
degree of creativity in interpretation, inference, and
design. What distinguishes analogies from homologgies is the idea that things or events are dissimilar
in form, yet may serve the same endpoint. In bioloogy, this is usually taken to mean that the organ or
structure is similar in function, but not necessarily in
evolutionary origin. For example, the gills of a fish
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and the lungs of a mammal both remove oxygen
from water or air, but cannot remove it from both meddia. However, analogous tissues may have similar
neural control. With regard to behavior, something
done by an animal may not appear similar to its humman counterpart, despite serving a similar endpoint
and being dependent on identical neural systems.
Solicitation in female rats is a good example. During
copulation, female rats control the initiation and paciing of copulation by soliciting mounts from males.
Females make a headwise orientation to the male
and then run away, forcing the male to chase them
if they are interested in sex (e.g., McClintock, 1985).
If the male is sluggish or nonresponsive, the female
may increase the strength of her solicitations, to
the point of kicking the male in the head before the
runaway or even mounting the male if he does not
respond to previous enticements (Afonso & Pfaus,
2006; Beach, 1969).

elevates and rotates the female’s pelvis making it
possible for the male to intromit with the female. As
mentioned above, there is no human counterpart
to this, as postural control of access to a woman’s
genitals in not a spinal reflex as is lordosis and such
access is under the woman’s voluntary control, exccept in cases of forced copulation, something that
cannot occur in a nonreceptive female rat. Thus it
is solicitation in rats, and not lordosis, which is the
“analogous rat model” of behavior expressing sexual
desire, such as sexual initiation in women.

b) Three features of a good animal model
Predictive validity: As mentioned previously, the most
important requisite of an appropriate animal model is
predictive validity. In addition to this, animal models
should be simple and practical enough to have “high
throughput”, meaning the ability to have experiments
conducted relatively quickly. Issues of sample size
and ease of testing and analysis are key. For exampple, testing the sexual effects of alcohol in male dogs
may reveal processes similar to those in men (e.g.,
the ability of low doses of alcohol to increase the ejacuulation latency in male dogs that led to the suggesttion by Gantt (1952) that a couple of glasses of wine
could be used as a quick remedy against premature
ejaculation), but such experiments are cumbersome
from an experimental testing and animal housing
standpoint, and indeed might have a difficult time
passing an animal ethics review by today’s standards.

Nonhuman primates show a remarkably similar patttern of sexual initiation with female rhesus monkeys
doggedly maintaining close contact with males they
are sexual interested in until the male is finally indduced to engage in sex (Wallen, et al., 1984; Wallen
1990). Male rhesus monkeys manipulate this proppensity of female to pursue them by walking away
from females who initiate close contact, one supposees, to see whether the female will follow. Indeed rhessus monkey females at peak fertility pursue males
through several of these arrivals and departures,
whereas females further from peak fertility typically
will not initiate contact with the male, or if they do, will
not purse the male if he leaves. Similar approachiing and leaving behavior would be seen as sexual
solicitation in most human cultures, but the specific
form that it would take would be highly culturally
defined. Thus a woman walking across a crowded
room at a party to stand near a specific man could be
an expression of sexual interest, whereas standing
the same distance from that man on a crowded subwway may not express the same sexual intent. High
levels of solicitation in females, or analogous courtsship behaviors in males, suggest that the individuaals are highly motivated to engage in sex. Whether
the solicitations result in sex reflects an increasingly
complicated social calculus that takes into account
the social context, the specific individuals involved,
and their social history and experience. While some
components of this social calculus are evident in roddents, it is much more complicated in humans and
has a much stronger influence on the likelihood that
sex will occur.

Throughput in numbers: Because testing large animmals is simply not practical except in field studies,
many researchers utilize smaller animals, such as
rats, rabbits, ferrets, gerbils, hamsters, voles, mice,
snakes, lizards, or birds, to examine the neural and
hormonal control of sexual behavior. These animals
can be tested in large numbers at the same time,
and do not present a challenge for animal housing in
a colony room. Although some, like certain transgeniic mice, require constant monitoring, this is not an
overriding obstacle to their use as research subjects.
Optimal testing environments: Testing small animals
means that suitable chambers and testing environmments need to be constructed. Attention has to be
paid to the ecological validity of those testing envirronments. Some animals, like rats, are very social
and will copulate under a variety of circumstances
regardless of the presence of a human experimenteer (Calhoun, 1962). The testing environment also
needs to be optimized for each animal. For example,
female rats like to pace the rate of copulation. Provviding them with chambers that allow such behavior
to occur (e.g., the preference chambers described
by Emery, 1986; the pacing chambers described
by Erskine, 1989 and Paredes & Alonso, 1987; or
the bilevel chambers described by Mendelson &
Pfaus, 1989, Pfaus, Mendelson, & Phillips, 1990,
and Pfaus, Smith & Coopersmith, 1999; shown in
Figures 3 and 4), gives researchers the ability to det-

At a strictly behavioral level of analysis, it does not
matter whether the motivation to sexually initiate is
driven by a primary desire for sexual gratification,
offspring, conflict resolution, or other social rewards.
Contrast solicitation behavior with the lordosis postture, the arching of the back characteristic of sexuual receptivity in many mammalian females which
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Figure 2 Top: Bilevel pacing chambers used to
study appetitive and consummatory measures of
copulation in rats. Depicted is a female soliciting a
male (top left), then allowing him to investigate her
anogenital region (top right), followed by a runaway
to the top level, during which the male pursues
her (bottom left), leading to lordosis, which allows
the male to mount and gain vaginal intromission
(bottom right). The entire bout of copulation took 4
sec. Vaginal intromission is followed by an abrupt
dismount, after which the male grooms his penis
and anogenital regions. The male ejaculates after
several copulatory bouts with intromission.

Figure 3 Bottom: Unilevel pacing chambers used
to study the ability of females to control the sexual
interaction and the impact of such control on sexual
reward (in both males and females). Each chamber
is bisected by a Plexiglas divider that contains
one or several holes of dimensions that only the
female can pass through. Females typically solicit
sexual contact by entering the male’s side (top
left, top right), and after a short bout of hopping
or darting, receive a mount with or without penile
intromission from the male (bottom left). The female
typically exits the male’s side after the mount
(bottom right), and after a few seconds will enter
the male’s side again to receive another mount.
After several mounts with intromission, the male
ejaculates, after which the female exits and stays
on her side for a longer duration. In addition to
traditional measures of copulation, the latency to
return to the male’s side following different types
of copulatory stimulation (e.g., mount, intromission,
or ejaculation) can be assessed as a measure of
female sexual motivation.

tect certain appetitive behaviors in both female and
male rats an unambiguous manner. Likewise, if the
experimenter wishes to study appetitive responses
made to acquire a sex partner, then the testing envvironment should contain some kind of operant appparatus upon which the animal must work to obtain
sexual reinforcement (e.g., as described in Everitt
et al., 1987). Each experimental question dictates
the proper treatments and testing environment, so
the rate-limiting factor in generating the appropriate
animal model is really the inspired intuition of the
experimenter (see Ågmo & Ellingsen, 2003).

al., 2008; Pfaus et al., 1999). Once learned, such
automated patterns are difficult to retrain, even with
extensive experience in different chambers.
It is useful to pattern the discussion of behavioral
models after the phases of sexual behavior denoted
in the DSM. Thus, animal models exist for sexual
arousal, desire, and reward, which reflect analogies
and homologies of sexual arousal, desire, and
orgasm in humans. Recent work has also been
aimed at models of sexual inhibition in animals that
can inform both the etiology and treatment of sexual
arousal, desire, and orgasm disorders in humans,
or the ability of “prosexual” drugs to induce states of
sexual disinhibition (e.g., alcohol, cocaine).

A. Behavioral models
Behavioral models comprise both copulatory and
precopulatory responses, in addition to models of
hypofunctionality that can be achieved either by
hormonal manipulation or learned inhibition. Both
copulatory and precopulatory behaviors in animals
can be viewed in laboratory circumstances under
different conditions. Virtually all animals will learn to
copulate in a variety of testing chambers, although
such chambers typically alter the acquired baseline
behavior of the animals (e.g., the different number
of intromissions or ejaculation latencies of male rats
trained to copulate in unilevel versus bilevel pacing
chambers; Ismail et al., 2008; Figure 2, 3). Likewise,
female rats show different patterns of solicitation
in unilevel or bilevel pacing chambers (Ismail et

i. Models of sexual arousal
Physiological sexual arousal in both humans
and other animals can be defined as increased
autonomic activation that prepares the body for
sexual activity. This includes both parasympathetic
blood flow to genital and erectile tissues, in particular
the clitoris, labia, vaginal epithelium, and penis, and
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2. Penile reflexes

sympathetic blood flow from the heart to striated and
smooth muscle that participate in sexual responses.
Sexual arousal also includes a central component
that increases neural “tone” or preparedness to
respond to sexual incentives. This latter concept
was defined as “arousability” by Whalen (1966), and
may form around an intricate interaction of hormone
priming and noradrenergic activity in different regions
of the brain. Both peripheral and central arousal may
be detected as part of the perception of subjective
sexual arousal, and both clearly lead to changes in
responsiveness in genital tissues and control certain
copulatory responses, such as the latency to orgasm
or ejaculation (with shorter latencies indicating
an increase in arousal). There is a considerable
degree of similarity between male rats and men
in terms of the neuroanatomical, neuroendocrine,
and neurochemical regulation of penile erection
and ejaculation (see Andersson & Wagner, 1995;
Meisel & Sachs, 1994; Rosen & Sachs, 2000, for
comprehensive reviews). Penile erections in men
can be either be “physiological” or “psychogenic”
in response to parasympathetic arousal. They can
be studied using mercury-in-rubber strain gauges
either during the night (to gain an unbiased measure
of physiological erectile capability), or in response
to different types of erotic or somatosensory stimuli
(to measure psychogenic arousal). Latency to
erection (tumescence), percentage of full erection,
and duration of erection can be studied following the
administration of drugs that either enhance or delay
parasympathetic arousal. Such studies are important
diagnostically in distinguishing psychological from
physiological erectile dysfunction, or in determining
spared erectile capability in men with spinal cord
injury. Ejaculation has been more difficult to study
objectively in men, and has thus been the subject of
far fewer studies. Typically, subjects masturbate in
the presence of different types of erotic stimulation
following an experimental treatment. Ejaculation
latencies are recorded along with physiological
measurements of ejaculate volume, sperm motility,
or psychological measurements of orgasm intensity
(e.g., Mah & Binik, 2002; Rowland, Strassberg, de
Gouveia Brazao, & Slob, 2000). Subjective sexual
arousal, or the ability of people to describe or monitor
their own sexual arousal, is difficult if not impossible
to determine in animals. We must use components
of sexual desire, specifically behavioral excitation in
response to changes in genital blood flow, to make
.inferences about subjective arousal in animals

In typical penile reflex tests, male rats are placed suppine in a tube with their penile sheaths held back and
the penis retracted. The penis then shows a charaacteristic pattern of tumescence and detumescence
accompanied by “quick flips” (quivers following full
erection) and “cups” (a flaring of the glans penis
thought to be analogous to ejaculation). Latency to
erection and the frequency of these different reflexees are counted following an experimental treatment,
(e.g., systemic or central drug administration, brain
lesions, or lesions of different nerves that innervate
the pelvic ganglia). Many treatments that enhance
penile erection in men (e.g., sildenafil, apomorphine,
prostaglandin E1, oxytocin, a2-adrenergic receptor
antagonists like yohimbine, idazoxan and imiloxan,
and vasodilators that act through nitric oxide subsstrates, such as nitroglycerine, sodium nitroprusside,
and linsidomine) enhance penile erection in rats (revviewed in McKenna 1999; Meisel & Sachs, 1994).
Erectile responses to these drugs are also studied
by monitoring intracavernosal pressure with electtrodes (e.g., Andersson et al., 1999; Bernabe et al.,
1999). Conversely, drugs that reduce sexual arousal
in men, e.g., dopamine antagonists such as halopperidol (Crenshaw & Goldberg, 1996), also reduce
penile reflexes in rats (Pehek et al., 1988). However,
selective activation of different dopamine receptors
in the medial preoptic area alters autonomic arousal
differently, with selective agonist actions on D1 recceptors facilitating erections and inhibiting seminal
emissions in male rats, and selective actions on
D2 receptors having the opposite effect (Hull et al.,
1989). This suggests that the erectogenic actions of
apomorphine in rats occur through its binding to D2
receptors in this or other brain regions.
3. “Psychogenic” erections
Noncontact erections in rats are studied in the preseence of an inaccessible receptive female behind a
mesh screen, or behind a series of walls with an air
circulation system that brings the estrous odors to
the male’s compartment. Erections in response to
these salient sexual cues are viewed as a model of
psychogenic erection because they do not require
direct somatosensory stimulation to be induced.
The neurochemical and hormonal mechanisms that
control their expression have been studied in detail
(e.g., nitric oxide release in the paraventricular hypotthalamus, Melis et al., 2000; dopamine in the medial
prepotic area, Adachi et al., 2003; peripheral and
central actions of androgens, Manzo et al., 1999).
Drugs that enhance noncontact erections also indduce a “penile erection and yawning syndrome” in
rats in the absence of sexual stimulation (Bertolini,
Gessa, & Ferrari, 1975; Doherty & Wisler, 1994;
Melis & Argiolas, 2002). It remains to be studied
whether this “syndrome” is related neurochemically
to psychogenic erection in rats, or whether it stems

1. Penile erections
In rats, penile erections can be studied in isolation
to obtain measures of physiological arousal (summmarized in Meisel & Sachs, 1994) or in response
to different types of sexually arousing stimuli (e.g.,
noncontact erections in response to estrous odors)
to obtain measures of psychogenic arousal (Sachs
et al., 1994; Sachs, 1995).
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from a more general activation of the autonomic nervvous system. On the other hand, general autonomic
activation by drugs or environmental circumstances
may be translated into sexual arousal in the preseence of a sexual incentive. This is reminiscent of the
idea put forth by the ancient Roman poet Ovid, in
Ars Amatoria (2 CE/1930; www.sacred texts.com/
cla/ovid/lboo/) that, under the right circumstances
and occasion setting, high levels of general arousal
can be manipulated into sexual arousal (see below).
Such an effect is also consistent with the notion by
Meston and colleagues (Meston, 2000; Meston &
Gorzalka, 1996), that sympathetic arousal provides
a necessary background for the perception of sexual
arousal.

or before sexual exhaustion sets in, suggests an
enhancement of sympathetic arousal. Although at
first glance, faster ejaculation and/or ejaculation with
fewer intromissions suggest that the male may be a
more “proficient” copulator, such behavior in the wild
would be less likely to get a female rat pregnant (e.g.,
Adler, 1969), and should be considered a disruption of
normal copulatory responding. Such behavior is more
reminiscent of premature ejaculation in humans, and
can be induced by drugs that stimulate sympathetic
arousal (e.g., cocaine; Ferrari & Giuliani, 1997) or
by experiential conditions that increase sympathetic
arousal in sexual circumstances. For example,
Larsson (1956) observed that male rats would
ejaculate faster, and with fewer intromissions, if the
stimulus female was removed from the test chamber
for periods up to one minute between successive
intromissions. Although Larsson’s “Enforced Interval
Effect” could constitute a rat analogue model of
premature ejaculation, it remains to be seen whether
drugs that can counteract premature ejaculation in
men, such as alcohol or fluoxetine, can increase the
latency of male rats to ejaculate in this condition.

4. Copulatory responses in males that
		indicate arousal
Ejaculations in rats can be studied much the same
way they are studied in humans, with the latency
from first mount or intromission to ejaculation beiing the key variables. Male rats typically ejaculate
following several penile intromissions, and can
ejaculate several times before becoming sexually
exhausted, in which the male no longer responds to
estrous odors or female solicitations (Beach & Jorddan, 1956). During successive ejaculatory series,
the refractory period or postejaculatory interval bettween each ejaculation and the subsequent resumpttion of copulation increases progressively (Larsson,
1956). Penile intromission requires erection, and
ejaculation typically requires sensory feedback from
the penis that accumulates with multiple intromisssions. The number of intromissions before ejaculattion, the number of ejaculations achieved in a timed
test, and the length of the postejaculatory interval,
are all dependent on autonomic arousal and can be
enhanced or disrupted by drugs that have similar efffects on copulatory performance in men (see Bitran
& Hull, 1987; Dornan & Malsbury, 1989; Meisel &
Sachs, 1994; Pfaus & Gorzalka, 1987, for selective
reviews). For example, drugs that delay or abolish
orgasm in men (e.g., selective serotonin reuptake inhhibitors such as fluoxetine), increase the ejaculation
latencies and reduce the total number of ejaculattions in rats (Frank, Hendricks, & Olson, 2000; Yells
et al., 1994). As in men, the reduced ability to ejacullate is more pronounced in rats following long-term
daily administration (Cantor, Binik, & Pfaus, 1999).
Acute alcohol intoxication also delays ejaculation in
men (Malatesta et al., 1979) and in rats (Dewsbury,
1967; Pfaus & Pinel, 1989). Although tolerance to
this effect appears to accrue contingently in rats (Pinnel, Pfaus, & Christensen, 1991), it is not yet known
if contingent or conditional tolerance occurs in hummans to alcohol’s sexual effects with long-term use.

Classically conditioned stimuli are also capable of
increasing sexual arousal as reflected by copulatory
rate measures. Zamble and his colleagues (Zamble,
Hadad, Mitchell, and Cutmore, 1985; Zamble, Mitcheell, and Findlay, 1986) used placement of male rats
in a holding cage as a conditioned stimulus to signnal non-copulatory exposure to a receptive female
behind a wire-mesh screen on several training triaals. On test trials, they found that placing the males
into the holding cage prior to unrestricted copulation
resulted in significantly shorter latencies to intromit
and ejaculate than if the conditioned stimulus was
omitted. Subsequent studies found that second-ordder conditioned stimuli (e.g., a plastic toy fish found
in the holding cage) were effective in enhancing the
same measures of arousal (Zamble et al., 1985),
and such conditioning in sexually naive or sluggish
males could increase the proportion of males that
copulate on a subsequent test (Cutmore & Zamble,
1988). Hollis, Cadieux, and Colbert (1989) demoonstrated that repeatedly pairing a light with noncontact exposure to a receptive female resulted in
conditioning of sexual behavior in male gouramies,
a type of Labyrinth fish. They found that males recceiving the conditioning treatment displayed significcantly lower latencies to initiate copulation and lower
levels of aggression towards females when the condditioned stimulus was presented before access to
a female. Similar results have been demonstrated
Domjan and colleagues in birds, notably Japanese
quail. Male quail that received repeated exposure to
females following the presentation of a conditioned
stimulus light displayed significantly shorter latenccies to initiate copulation when the stimulus was
present compared to when it was absent (e.g., Domjjan, O>Vary, and Greene, 1988). Pfaus, Talianakis,

A short ejaculation latency in rats, ejaculation with
fewer than normal preejaculatory intromissions, or
an increased number of ejaculations in a timed test
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and Kippin (in preparation) recently found evidence
that somatosensory stimuli can be used to condittion sexual arousal in male rats. Males that received
prior sexual experience with receptive females while
wearing a rodent harness jacket displayed slower inttromission and ejaculation latencies if tested without
the jacket than with it on. A rat model of conditioned
sexual arousal would be useful as an analogy of
psychogenic copulatory sexual arousal, or perhaps
even the development of certain fetishes. However,
the ability of conditioned stimuli to “prime” sexual
arousal may depend on the association of neutral
stimuli with sexual reward in addition to arousal (see
below). In fact, pairing stimuli with sexual arousal
per se, without sexual reward, may result in countterconditioning, in which males show lower levels of
arousal in the presence of such stimuli.

al., 2003; Park et al., 1997; Traish et al., 2002a,b).
In these models, electrical stimulation of the pelvic
nerve is applied that mimics the type of stimulation
normally received by females during vaginal intrommission and results in increased vaginal blood flow,
vaginal wall pressure, vaginal length, clitoral intraccavernosal pressure and blood flow, and decreased
vaginal luminal pressure. Similar effects have been
reported following pelvic nerve stimulation in female
rats (Giuliano et al., 2001; Vachon, Simmerman,
Zahran, & Carrier, 2000). In addition to vaginal and
clitoral blood flow responses, vaginal smooth muscle
preparations have been developed to examine the
ability of different neurotransmitters to induce musccle contraction and relaxation. These studies have
shown that ovariectomy diminishes vaginal blood
flow, lubrication, and epithelial cell morphology, and
that treatment with estradiol restores these measures
of vaginal response. Moreover, the nitric oxide-cyclic
GMP pathway appears to be critical for vaginal blood
flow, as it is for penile blood flow. Treatment with anddrogens facilitates vaginal nitric oxide synthase acttivity, along with vaginal smooth muscle relaxation.
Although it is not yet known how these vaginal ressponses are integrated with behavioral responses,
Whalen and Lauber (1986) hypothesized that cyclic
GMP was a common target for drugs that substitute
for progesterone in the facilitation of lordosis in rats.
Inhibition of the ability of nitric oxide to stimulate cycclic GMP in the rat brain results in a profound disrupttion of lordosis (Chu & Etgen, 1997) suggesting that
the brain is an important target for nitric oxide/GMP
stimulated activation of lordosis. However, it remains
an intriguing possibility that increased vaginal blood
flow could be perceived by females and help stimullate behavioral measures of sexual arousal. Such a
relationship could be examined following inhibition of
peripheral nitric oxide-cyclic GMP.

5. Female sexual arousal
Physiological sexual arousal in women has not recceived nearly the same experimental attention as in
men, in part because genital blood flow in women
has been assumed to follow the same physiological
and psychological rules as in men (Barlow, 1986).
Certainly, drugs or stressful circumstances that block
erections in men also block vaginal and possibly clittoral blood volume in women. However, clinical ressults with sildenafil in women with sexual arousal disoorders have been inconclusive (Basson et al., 2002;
Berman et al., 2001; Rosen, 2000). There may be
real differences between men and women in patterns
of sexual arousal and in the types of psychogenic
stimuli that elicit genital blood flow (e.g., Palace &
Gorzalka, 1990; Rosen & Beck, 1988). For example,
women are reported to experience cyclic fluctuations
in arousability and desire, with peak incidents of femmale-initiated sexual activity coinciding with ovulattion (Wallen, 1995). Indeed, event related potentials
(ERPs) that correspond to attention and stimulus
processing for working memory (e.g., the P3 amplittude) increase following the presentation of sexually
arousing pictures, but not pictures of babies or body
care products, to women during the ovulatory phase
(Krug, Plihal, Fehm, & Borh, 2000).. The same picttures do not activate those ERP components during
other phases of the menstrual cycle, or in women
taking oral contraceptives (Krug, Pietrowsky, Fehm,
& Born, 1994). Timing may thus be extremely importtant when studying sexual arousal in women relative
to men. Such a relationship has been established
for rats and other species. Female rats display sexuaal “heat” only during the periovulatory period of their
estrous cycle, a state that can be induced in ovarieectomized rats by sequential administration of esttrogen and progesterone (Bolling & Blandau, 1939).

ii. Models of sexual desire
Sexual desire seems a straightforward concept, yet
there is no agreed-upon definition of what it is or how
it manifests itself. In the DSM-IV-TR, the diagnosis of
Hypoactive Sexual Desire Disorder (HSDD) is given
when “desire for and fantasy about sexual activity
are chronically or recurrently deficient or absent.” By
converse logic, then, sexual desire is the presence
of desire for, and fantasy about, sexual activity. This
definition while coherent is circular and provides
no objective way in which to identify sexual desire.
Many clinicians view desire as distinct from arousal
in both animals and humans. This is apparent in the
DSM’s categorization of arousal disorders as distinct
from desire disorders, a distinction that generally
reflects blood flow to the genitals and erectile tissues
versus a “psychological” sexual interest in which
individuals “want” sex (as defined by Robinson &
Berridge, 1992). In practice, however, desire may
well be informed or even confirmed by the presence

In vivo experimental models of genital arousal in
female New Zealand White rabbits have been devveloped by Traish, Goldstein, and their colleagues
(e.g., Kim et al., 2003; Min et al., 2003; Munarriz, et
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of autonomic and central responses that define
arousal, and there is growing evidence that people
regard desire and arousal as parts of one another,
despite being given distinct definitions. When an
individual expresses sexual desire behaviorally, it
follows that attention and behavior focus on obtaining
some form of positive sexual reinforcement. This can
occur alone in fantasies or together with others in
goal-directed social and sexual behaviors. Thus,
in addition to subjective appraisals of desire, the
concept encompasses the effort, including risk, which
individuals engage in to obtain sexual rewards, the
excitement displayed in anticipation of such rewards,
and the strength of the incentive value ascribed to a
particular sexual stimulus.

male rats attraction to males, the largest increase in
time spent with male rats occurs after a sequential
estradiol and progesterone treatment (Pfeiffle and
Edwards, 1984) In monkeys in naturalistic social
groups, the time females spend near males is strikiingly correlated with estradiol levels, increasing as
estradiol increases, declining as estradiol declines,
and inversely correlated with progesterone levels,
declining rapidly as luteal progesterone increases
during the ovarian cycle (Wallen, et al., 1984). In
naturalistic social groups of monkeys, females initiaate more than 90% of all copulatory episodes duriing the fertile portion of their cycle (Wallen, et al.,
1984). They typically initiate sex by approaching and
sitting near males where if the male is not responssive they may stimulate him be staccato movements
such a suddenly standing up, or slapping the ground
to solicit copulation (Wallen, et al.,1984). As shown
in Figure 4, the pattern of sexual initiation seen in
female rhesus monkeys across the ovarian cycle
is strikingly similar to the menstrual cycle variation
seen in increased sexual desire reported by women
(Stanislaw & Rice, 1988). Additionally, estradiol in
ovariectomized female rhesus monkeys reinstates
female sexual initiation, even when males are not
sexually responsive, strongly supporting that this behhavior reflects female sexual desire (Zehr, Maestripiieri, and Wallen, 1988).

1. Hormonal influences.
Although the vast majority of studies of hormonal inffluences on sexual motivation have utilized rodents,
their relevance to understanding human sexual dessire is more limited than is generally credited. In femmales, both the behavioral endpoints used and the
hormones underlying sexual motivation are markedlly different than those thought to operate in primates,
including humans. Lordosis has been the primary
behavioral evidence of female sexual motivation in
rats and is one of the most completely understood
behavioral systems in behavioral neuroendocrinoloogy (Pfaff, 1980; Pfaff et al., 1994).
However, as previously described, there is no behhavioral equivalent in humans. In addition, although
estradiol can induce some expression of lordosis,
full expression in rodents requires sequential expossure to estradiol followed by progesterone separated
by at least 24 hours. While no study has specifically
ruled out the possibility of progesterone synergism
with estradiol to produce full sexual receptivity, there
is no evidence for a role for progesterone in stimullating sexual behavior in primates. Thus the elegant
understanding we have of the hormonal and neural
modulation of lordosis is likely to be of little use as an
animal model with reference to human sexual desire.
Instead, female initiation and pacing (Erskine, Pfaus)
are analogues much more likely to be valuable. It is
the use of female initiation, for example, which prodduced convincing evidence that bremelanotide, a
melanocortin receptor agonist (previously referred to
as PT-141), specifically influenced sexual motivation
and not the capacity of females to respond to the
male’s sexual initiation (Pfaus, et al, 2004). The paraallels between rodent female sexual solicitation and
that seen in monkeys (McClintock reference; Wallen,
et al,1984) are striking and ovarian estrogens capaciity to induce female sexual solicitation is similar in
both rodents and primates. However the specific
role that progesterone plays in female rat sexual sollicitation is unclear. Full sexual receptivity in female
rats requires progesterone after a period of estrogen
exposure. Though estradiol alone increases the fem-

Figure 4 Top: The number of women reporting sexuu
ual desire for the first time in their ovarian cycle in
relation to ovulation (data from Stanislaw and Rice,
1988). Bottom: Mean frequency of female macaque
approach (closed circles) and sexual solicitation
(open circles) of males in relation to the female’s midcycle estradiol peak (data from Wallen et al., 1995).
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While data in monkeys strongly support the role of
estradiol in female sexual motivation, and so far
provide no evidence for a facilitating role for progestterone, it is the precursor of estradiol, testosterone,
which has gotten the greatest attention in women.
Studies from the 1930’s and ‘40s reported that testtosterone treatment increased libido (Salmon and
Geist, 1943) However, these treatments used masssive doses of testosterone resulting in deepening of
the women’s voices and clitormegally. While this was
seen as a therapeutic treatment, there was no known
source for such levels of T in women. This changed
in 1959 when Waxenberg Drellich and Sutherland
reported that adrenalectomized and ovariectomized
women reported significantly less sexual intercourse
than did women ovariectomized only and concluded
that ovarian hormones were unimportant and that
adrenocortical androgens were the source of libido
in women. Leaving aside that this study was done in
women with terminal cancer, who received adrenaleectomy as a last attempt to stem hormonally sensittive cancers which had been in remission and retturned, this study actually provided the first evidence
for the importance of ovarian hormones in women’s
sexual desire. When reported changes in sexual dessire instead of sexual intercourse were compared,
they were significantly reduced following ovariecttomy, whereas intercourse frequency was not. This
likely reflects the capacity of women to engage in
sex whether or not they desire sex, something which
is not possible in rats and other laboratory species.
Although there was evidence in this study that ovariian hormones influenced female desire, this was unrrecognized until Sherwin’s landmark studies which
definitively demonstrated that ovariectomy dramaticcally reduces or eliminates female sexual desire
(Sherwin, Gelfand, and Brender, 1985; Sherwin and
Gelfand, 1987). These studies also seemed to show
that testosterone combined with estradiol reinstated
women’s sexual desire, whereas estradiol alone did
not. The notion that in women, T is the libidinal hormmone has become well entrenched, leading several
pharmaceutical companies to develop potential T
therapies for HSDD, though none have received appproval for treatment in the US.

with estradiol to induce a full state of female sexual
desire and receptivity (Jones et al., in press). This
is true in ovariectomized female rats and gonadally
intact females over the age of 15 months, after their
ovarian steroid output has become acyclic. The exact
physiological role of this synergism is still not known.

2. Anticipatory motor responses.
Male rats in bilevel chambers (Figure 3) display
an increase in level changing in anticipation of the
arrival of a sexually receptive female (Pfaus, Menddelson, & Phillips, 1990; van Furth & van Ree,
1996a,b). Typically, males are placed into the testiing chamber for a 5-min adaptation period prior to
the placement of a receptive female. The anticipattory behaviors develop naturally over a few trials
but do not develop if the chamber is baited with an
ovariectomized (nonreceptive) female or another
male. Dopamine receptor antagonists decrease the
number of anticipatory level changes displayed by
male rats in bilevel chambers at doses that do not
alter copulatory responses once receptive females
are placed into the chamber (Pfaus & Phillips, 1991).
Interestingly, a loss of desire and interest in sex is
a common complaint among patients taking these
drugs as major tranquilizers (Crenshaw & Goldberg,
1996). Long-term use of the stimulant drug cocaine
is also reported to decrease sexual desire in men
(MacDonald et al., 1988; Siegel, 1982; Washton &
Gold, 1984). We have recently found that long-term
administration of cocaine to sexually active male rats
decreases conditioned level changes progressively
over time (Pfaus et al., in preparation).

iii. Instrumental responding
for primary or secondary
sexual incentives
All animals will work to obtain sexual rewards, and
such behavior can be viewed as analogous to dessire. Sexual rewards may come in the form of primarry reinforcers (e.g., orgasm in humans; ejaculation
in male rats or pacing in female rats), or secondary
reinforcers, such as stimuli associated with sexual
gratification (e.g., certain facial features, clothes, or
smells in humans; certain odors or place cues in
rats). In male rats, those behaviors have included
performance in obstruction boxes (Jenkins, 1928;
Moss, 1924; Stone, Barker & Tomlin, 1935; Warnner 1927), straight-alley running (Beach & Jordan,
1956a; Sheffield, Wulff, & Backer, 1951; Ware, 1968),
maze learning (Drewett, 1973; Eliasson & Meyersson, 1975; Hetta & Meyerson, 1978; Kagan, 1955;
Meyerson & Lindstrom, 1973; Warner et al., 1991;
Whalen, 1961), crossing of electrified grids (Moss,
1924), nose-pokes, and other attempts to “get to”
a potential sex partner behind a wire-mesh screen
(Damsma et al., 1992; Pfaus et al., 1995; Pfaus et

A recent survey of all random double blind studies of
hormonal therapy in surgically or naturally menopausaal women found that T combined with low levels of E
was successful in reinstating sexual desire in womeen, but that E alone was effective in two of the three
studies in which women were not hypoestrogenic
(Alexander at al., 2004). Because of concerns about
the long term consequences of estrogen therapy, few
human studies use estradiol levels that would not be
considered hypoestrogenic. Thus it is not possible
to tell whether the effectiveness of combined estroggen and androgen therapies reflects an aromatizattion of the testosterone or some sort of synergism. In
female rats, testosterone is capable of synergizing
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al., 1990), digging through sand (Anderson, 1938),
bar-pressing for a sex partner (Beck, 1971; 1974;
1978; Beck & Chmielewska, 1976; French, Fitzpatrrick, & Law, 1972; Jowaisas et al., 1971; Larsson,
1956; Sachs, Macaione, & Fegy, 1974; Schwartz,
1956), or for cues light associated with the arrival of
a sex partner (Everitt et al, 1987; Everitt & Stacey,
1987) . Indeed, to gain access to receptive females
male guinea pigs will lean to run an alley (Seward &
Seward, 1940), male pigeons will learn to peck keys
(Gilbertson, 1975), and male stickleback fish will
learn to swim through rings (Sevenster, 1973).

cess to male bedding or emulsified preputial gland
did not support increases in behavior, indicating that
the copulatory stimulation was rewarding. The paraddigm used by Matthews et al. ensured that females
could control or “pace” the rate of copulation, a charaacteristic of copulatory interaction that female rats
find rewarding (see below). Becker and colleagues
(Becker, Rudick, & Jenkins, 2001; Jenkins & Becker,
2003; Mermelstein & Becker, 1995) found increased
dopamine release in the striatum and nucleus acccumbens of females that had to press a lever to gain
access to a male, or run back and forth from behind
an opaque barrier, relative to females that did not.
Indeed, lesions of the striatum reduced the efficienccy of females to pace the copulatory interactions,
whereas lesions of the nucleus accumbens resulted
in females that avoided sexual contact (Jenkins &
Becker, 2001).

Some appetitive instrumental sexual responses are
expressed easily, without much prior experience
(e.g., nose-pokes, digging, obstruction box performmance, crossing electrified grids), whereas others
require some degree of training (maze learning, bar
pressing). Those behaviors can be reduced followiing castration, indicating that gonadal steroid actions
in the brain are necessary for their development
and/or maintenance, or following lesions of certain
steroid-concentrating brain regions, e.g., basolateral
amygdala (Everitt et al., 1987; Nissen 1929). They
can also be reduced after a devaluation of the rewward offered by the incentive the male is working for
(e.g., switching from receptive female to no female,
an extinction procedure), or following infusions of
dopamine antagonists to the nucleus accumbens
(Everitt, 1990; Mendelson & Pfaus, 1989). Restorattion of bar pressing in male rats with lesions of the
basolateral amygdala can be made following infussions of amphetamine to the nucleus accumbens,
indicating that mesolimbic dopamine release is criticcal for the expression of that behavior, and suggestiing that the extensive glutamate projections from
basolateral amygdala to the nucleus accumbens
modulate dopamine release (Everitt, 1990). Dopammine antagonists administered systemically to male
rats reduce running speed in a runway that leads to
a goal box containing a sexually receptive female
(López & Ettenberg, 2001). Antagonists infused to
the medial preoptic area of the hypothalamus disrupt
maze learning for sexual reinforcement in male rats
(Warner et al., 1991). It is likely that different dopammine terminal regions play a role in different types
of unconditioned and conditioned sexual activity.
Although many of these paradigms have been in
the literature for over 50 years, they have not been
mined extensively by sex researchers to study the
effects of drugs that activate or inhibit other neurrotransmitter systems. Likewise, they have been appplied sparingly to females. Bermant (1961) and Bermmant and Westbrook, (1966) reported that female
rats would bar-press for access to gonadally-intact,
sexually active males. More recently, Matthews et al.
(1997) reported that access to intromissions from a
male that were made contingent on poking a lever
with the nose increased the incidents of nose-pokiing in sexually receptive female rats. Contingent acc-

1. Sexual preference paradigms.
Sexual desire can be inferred from the strength of
preference made toward particular features of a
person or conspecific, or toward a place in which
potential sex partners have been found in the past.
As with other instrumental responses, preferences
are typically displayed prior to sexual interaction
so that animals and people can focus their forward
trajectories toward sexual incentives. In humans,
preferences exist for gender, and within gender for
certain individually-defined physical features that
people find attractive (shape of face, smile, eye or
hair color, body type, etc). Preferences also exist
for scents, for certain types of clothing, even for fettish objects. There are likely as many combinations
of these as there are people, and the role of such
preferences is to focus the attention of individuals
on other individuals so that sexual interactions can
occur. Some preferences are determined by partticular cultures or epochs within a culture, whereas
others are learned during a critical period of sexual
behavior development, especially during an individuual’s first sexual experiences. Some may be genetic.
However, what is clear is that the association of
particular features with sexual gratification entices
people to seek out those features in future sexual
interactions, even if those interactions are made at a
distance or are part of a rich fantasy life. We would
never deny that preferences exist in humans that are
conditioned by experience; yet arguments continue
to be made that the sexual preferences of animals
(and even humans) are hard-wired for ultimate repproductive success and fitness, rather than more
proximate rewards, such as sexual pleasure (e.g.,
Buss, 1994; Symons, 1979). Is this true? Certainly
animals do not exist within a social organization that
approximates human culture, and therefore are not
subject to moral restrictions or the whims of advertisiing executives. However, recent evidence indicates
that animals do show preferences for specific feat-
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tures, many of which are learned during experience
with sexual reward, rather than driven instinctually to
maximize reproductive fitness. This latter dimension
represents an exciting new foray into a level of animmal behavior that approximates our own.

this release in turn disinhibits ascending mesolimbic
dopamine neurons. However, systemic treatment
with a dopamine agonist or antagonist (amphetaamine, cis-flupenthixol)or opioid agonist or antagonnist (morphine, naloxone) did not alter the amount
of time sexually experienced males spent near a
sexually receptive versus nonreceptive female in
an open field, except at higher doses that induced
motor deficits (Ågmo, 2003a). Although Ågmo’s data
suggest that dopamine and opioid systems are not
necessary for the processing of unconditioned inccentive cues, infusions of the dopamine antagonist
cis-flupenthixol to the ventral tegmental area of male
rats decreases the percentage of time spent near a
sexually receptive female in an X-maze (Warner et
al., 1991), and infusions of the dopamine antagonist
haloperidol to the nucleus accumbens or medial preooptic area deceases conditioned level changing in
bilevel chambers (Pfaus & Phillips, 1991). It is also
known that sexually experienced males are relative
resistant to many treatments that disrupt sexual behhavior in inexperienced males, including castration,
penile anesthesia, novelty of a testing chamber, olffactory deprivation, and age (Gray, Smith, Dorsa, &
Davidson, 1981; Lisk & Heiman, 1980; Lodder, 1975;
Pfaus, Kippin, & Centeno, 2001; Pfaus & Wilkins,
1995; Thor & Flannelly, 1977). It is not clear whether
experience may have buffered Ågmo’s males from
the effects of dopaminergic or opioid drugs.

Some preferences seem instinctual and hard-wired
by hormonal influences on the brain. For example,
numerous studies have shown that male rats spend
more time near sexually receptive compared to nonrreceptive females (Edwards & Einhorn, 1986; Hetta
& Meyerson, 1978; Merkx, 1984). Likewise, sexually
receptive females spend more time near gonadally
intact, sexually active males versus castrated, sexuaally inactive males (Gilman & Westbrook, 1978).
Male rats also show unconditioned preferences for
the odors of sexually receptive versus nonrecepttive females (Bakker, van Ophemert, & Slob, 1996;
Carr, Wylie, & Loeb, 1970; Stern 1970). These studiies have been conducted in Y-mazes, T-mazes,
radial-arm mazes, or open fields, that contain goal
boxes baited with teathered receptive versus nonrreceptive conspecifics (e.g., Gilman & Westbrook,
1978), different conspecifics behind wire-mesh
screens (e.g., Ågmo, 2003a,b; Bakker, van Ophemeert, & Slob, 1996), or in which different anesthetized
stimulus animals are contained at opposite ends
(e.g., Landauer, Wiese, & Carr, 1977). Castration of
male rats abolishes their preference to remain near
a sexually receptive female, whereas replacement
with testosterone restores the preference (Ågmo,
2003a). Moreover, intact, sexually experienced
males display significant preferences for sexually
receptive females versus nonreceptive females and
for sexually receptive females versus males, but not
for sexually nonreceptive females versus males.
Those data suggest that amount of time spent near
the receptive female is based on the intensity of her
olfactory cues. Indeed, Ågmo reported that the intenssity of preference for a live receptive female could
be generated by bedding that contained estrous
odors, suggesting that olfactory cues are important
sensory determinants of incentive value in the rat.
Estrous odors are known to induce dopamine rellease unconditionally in the nucleus accumbens of
intact, sexually inexperienced male rats (Mitchell &
Gratton, 1991, 1992; Wenkstern, Pfaus, & Fibiger,
1993), and such odors increase neural activation in
several key brain regions known from lesion studies
to be critical for male sexual behavior, including the
medial preoptic area, bed nucleus of the stria termminalis, medial amygdala, nucleus accumbens, and
ventral tegmental area (Bialy & Kaczmarek, 1996;
Bressler & Baum, 1996; Kippin, Cain & Pfaus, 2003;
Newman et al., 1997; Pfaus & Heeb, 1997, Swann &
Fiber, 1997; Veening & Coolen, 1998).

The kinds of studies outlined above are consideered “pure” measures of preference because they
are not confounded with copulation. However, that
fact leads to the question of what is actually being
studied. Meisel and Sachs (1994) note that, in the
absence of the opportunity to engage in sexual behhavior, the choice to spend time near one conspecifiic over another could reflect sexual preference, but
could also be measuring social affiliation, opportunnity to engage in aggression, curiosity, or a reaction
to other incentive aspects of the stimulus animal that
have nothing to do with sexual behavior. This conccern was partially addressed in the study mentioned
above by Ågmo (2003a): Sexually experienced
males displayed selective preferences for sexually
receptive females, but had no preference when the
choice was between sexually nonreceptive females
and other males. Indeed, although these kind of
preferences are displayed by sexually naive males,
they are not as strong as those displayed by sexually
experienced males (Carr, Loeb & Wylie, 1969), indiccating that sexual experience increases the incenttive value of sex-related odors in the rat. Repeated
exposure to estrous odors are known to sensitize
mesolimbic dopamine release (Mitchell & Gratton,
1992), and intermittent exposure to amphetamine,
which also sensitizes mesolimbic dopamine release,
facilitates copulatory behavior in sexually naive male
rats (Fiorino & Phillips, 1999).

The studies of Mitchell and Gratton (1991, 1992)
are of particular interest because they suggest that
endogenous opioid release in the ventral tegmental
area occurs in response to estrous odor cues, and

Some preferences are not instinctual, in the sense
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of being hard-wired, but rather reflect a process of
Pavlovian conditioning in which neutral stimuli assocciated with sexual reward become conditioned sexuual incentives. Such conditioned preferences can
be assessed along with copulation in sequence. For
example, studies by Domjan and colleagues have
examined conditioned preferences in the seasonaally-monogamous Japanese quail. Male Japanese
quail respond differentially to females based on the
presence of stimuli previously paired with copulation.
Nash and Domjan (1991) allowed male quail to copuulate with females of two strains of quail that have
different plumage color (brown versus blond). Subssequently, males chose to spend more time in the
proximity of females whose color was the same as
that of females with whom they had copulated previoously. Similarly, males allowed to copulate with femmales that were adorned with bright orange feathers
subsequently spent more time near, and engaged in
more sexual activity with, females similarly adorned
compared to unadorned females. Moreover, males
trained with adorned females attempted to copulate
with a taxidermic model of a female quail, but only
when it was adorned with the same color feathers
(Domjan, O’Vary, & Greene, 1988). Domjan and Hall
(1986) also demonstrated that males would stay in
the vicinity of a window in their home cage through
which they could see a sexually receptive female
during a precopulatory period. However, this behaviior developed only if the males had the opportunity to
copulate with the female after the precopulatory perriod. A variant of this procedure, similar to that used
to study anticipatory motor responding in rats, was
used by Balthazart and colleagues to study the role
of hormones and brain dopamine systems in condditioned sexual behavior in quail. Male quail were
placed into a chamber that contained a window and
sliding door at one end through which the male could
see a sexually receptive female. After a 10-min perriod, the sliding door opened, and the animals could
interact freely (Balthazart et al., 1995). As in Domjan
and Hall (1986) and Mendelson and Pfaus (1989),
only males that copulated with the females during this
period developed the behavior, in this case, a prefereence to stay close to the window in the precopulattory period of subsequent tests. Castrated males did
not develop this conditioned proximity behavior, nor
did males that did not copulate. Castration also redduced the time spent near the window males trained
prior to castration, and subsequent replacement
with testosterone or estradiol restored the behavior.
Subsequently, Castagna, Ball, & Balthazart (1997)
reported that nomifensine, a dopamine re uptake
inhibitor, decreased the appetitive social proximity
response, but increased the frequency of mount atttempts. In contrast, amfonelic acid, a compound that
enhances dopaminergic tone, increased aspects of
both appetitive and consummatory sexual behaviiors. Thus, brain dopamine systems in birds and
mammals seem to have analogous functions in the

control of appetitive or conditioned sexual behaviors.
We have developed a model to examine the role of
associative learning on sexual partner preferences
in male and female rats during sexual interaction.
Kippin et al. (1998) trained male rats to associate a
neutral odor (almond or lemon extract) with copulattion to ejaculation in either unilevel or bilevel paciing chambers (Figure 2, 3). The odor was dabbed
around the back of the female’s neck and anogenital
area, two regions that the male reliably places his
nose during copulation. Males in several control
groups were either not exposed to the odor or had
the odor randomly paired with sexually receptive and
nonreceptive females. On a final test, each male was
presented with two receptive females in a large open
field (Figure 5, top).

Figure 5: Open field partner preference paradigm.
Top: Males are placed into the open field for 5 min,
after which two receptive females, one bearing a
conditioned cue (e.g., odor) and one without the
conditioned cue are presented at opposite corners.
Latency and frequency measures for mounts, intromu
missions, and ejaculations are then calculated for
each female during a 30-min test. Choice of female
for first mount, intromission, or ejaculation, and the
distribution of these measures across the test, are
then determined for each male.
Bottom: The same preference test for females. Femu
males are placed into the open field that already
contains two sexually vigorous males, one bearing
the conditioned cue and one without the cue. Becu
cause males tested in pairs with a single female will
crawl over one another, they must wear rodent jackeu
ets that are tethered to opposite corners of the open
field by a spring. Females can then “sample” both
males, or display a preference for a single male by
staying in his vicinity. Latency and frequency measu
sures for mounts, intromissions, and ejaculations
are calculated for each male, along with proceptu
tive measures of solicitation and hops and darts,
and defensive responses. Choice of male for first
mount, intromission, or ejaculation, and the distribu
bution of these measures across the test, are then
determined for each female.
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One female was scented with the odor, whereas the
other was left unscented. The males were allowed to
copulate freely with both females for 30 min. Males
in the control groups did not show a preference for
either female for first mount, intromission, or ejacullation, or for the total number of mounts, intromisssions, or ejaculations displayed throughout the test.
In contrast, although males in the paired group did
not show a preference of female for mounts or inttromissions, they chose the scented female for their
first ejaculation, and displayed significantly more
ejaculations overall with that female compared to the
unscented female.

intact, sexually experienced males, both tethered to
opposite sides of the open field (Figure 4, bottom).
One male was scented and the other was not. Femmales in both groups were significantly more likely
to solicit and receive their first intromissions from the
male paired with pacing. However, only females in
the paired group show a significant preference to
stay with that male for their first ejaculation; females
in the unpaired group did not show a conditioned
partner preference. The selective copulation and
mating behavior on the part of females in the paired
group would be expected to assure paternity (CoriaAvila, et al., 2005). The development of conditioned
partner and ejaculatory preferences is disrupted by
treatment with the opioid antagonist naloxone during
training in both male and female rats (Coria-Avila et
al., 2008a; Ismail et al., 2009). In contrast, treatment
with the dopamine antagonist flupenthixol disrupts
conditioning in females, but not males (Coria avila et
al., 2008b; Ismail et al., 2009).

Thus, a simple odor-conditioning paradigm reversed
what is typically considered a hard-wired biological
predisposition in the polygamous male rat to prefer a
novel partner over a familiar partner (Symons, 1979).
Subsequent studies identified the postejaculatory
interval, rather than ejaculation per se, as the criticcal unconditioned stimulus for the development of
this preference (Kippin & Pfaus, 2001a). Significant
conditioning also occurred after the male’s very first
ejaculation, although it was considerably stronger if
the males had multiejaculatory trials with the scenteed female (Kippen et al., 2001). Males were found
to become “choosy” during their last few mounts beffore ejaculation (Kippin & Pfaus, 2001b), and males
in the paired group were more likely to attempt to
mount sexually nonreceptive females scented with
the conditioned odor, indicating that the odor acqquired conditioned excitatory properties. When pressented alone, the conditioned odor activated regions
of the brain associated with olfactory processing
and reward, including the main olfactory bulb, main
olfactory (piriform) cortex, basolateral amygdala,
and core of the nucleus accumbens (Kippin, Cain,
& Pfaus, 2003). Those findings suggest that estrous
odors and sexually-conditioned odors are processed
by distinct pathways that may converge in the ventral
striatum. Finally, males showed greater conditioning
in unilevel pacing chambers bisected by 1-hole verssus 4-hole dividers (Ismail et al., 2009). Given that
males take longer to ejaculate in 1-hole chambers,
and require more intromissions prior to ejaculation,
those data suggest that sexual reward is greater
when it rides on a higher level of arousal.

2. Desire in copulatory measures.
Sexual desire can also be inferred from certain uncconditioned copulatory measures. For example,
the rate at which female rats will solicit and pace
their copulatory contact with males, and the willingnness of males to chase females, can be considered
analogues of desire (and possibly arousal). These
measures can be recorded unambiguously in billevel chambers, pacing chambers, mazes, or choice
boxes (e.g., Ågmo, 2003). Solicitations by the femmale usually result in mounts and intromissions by
the male. Following intromission, the female runs
away in order to “pace” the rate of copulation. In an
open field or in bilevel chambers, the male typically
chases her until she stops again and holds a lordossis crouch, allowing him to mount. If the male stops
chasing, then she will have to solicit to initiate anotheer bout of copulation. Essentially, pacing refers to the
amount of temporal distance the female keeps from
the male between bouts of copulatory activity. This
measure is inversely related to her degree of sexual
interest; for example the timing between intromisssions increases with successive intromissions, and
increases dramatically following several ejaculations
(Pfaus, Smith, & Coopersmith, 1999). Rates of paciing are also much larger in ovariectomized female
rats primed with estrogen but no progesterone, relattive to females primed with both hormones. To the
extent that solicitation and pacing reflect inversely a
general desire for sexual contact, then experimental
treatments that increase solicitations and/or keep
pacing durations low, may increase desire in womeen. For example, ovariectomized female rats primed
with estrogen and progesterone, or estrogen alone,
and administered the melanocortin agonist bremelannotide, display a dramatic and selective increase in
solicitations (Pfaus et al., 2004). This drug increased
vaginal arousal in women viewing a female-centric

We have found similar results in female rats (CoriaAvila et al., 2006. 2007). In those studies, the odor
was paired with a different unconditioned stimulus:
The ability of females to pace the copulatory contact.
This was done using a unilevel pacing chamber bissected by a 4-hole divider. During training, females
in the paired group received sequential access to
scented males on one side of the divider or unscenteed males with no divider, on alternate testing days.
Females in the explicitly unpaired group received
the opposite order of experience. On the final test,
each female was placed into an open field with two
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erotic film, and increased the ability of women with
lifelong HSDD to initiate sex with their partners (Diammond et al., 2006). This finding was a landmark in
that solicitations in female rats had predictive validity
as a model of sexual desire in women.

for first- or second-order reinforcers. The inference
here is simple (albeit circular): if the animal will work
for it, it must be reinforcing. But Meisel and Sachs’
caveat for understanding preference without copulattion also applies here: without knowing what animals
will actually do with the reinforcer once they obtain it,
it is difficult to know exactly what the motivation was
behind the responding and hence difficult to specify
what was rewarding about the stimulus in the first
place. Consider male rats with bilateral lesions of the
medial preoptic area. Those rats display normal or
even elevated rates of anogenital investigation of a
receptive female, and will pursue females if solicited
(Heimer & Larsson, 1967; Everitt et al., 1987). They
will even bar-press at high rates to obtain second-ordder sexual reinforcers (Everitt & Stacey, 1987). Howeever, they cannot translate that arousal and desire
into copulation. The female is clearly a reinforcer,
but the males cannot do the one thing required to
“prove” that it is sexual.

Another feminine copulatory behavior that is taken as
a measure of the willingness to have sex is lordosis,
the arching of the back displayed by female rats (and
other species) that indicates their sexual “receptivity”
(Beach, 1976). More is known about the hormonal,
neurochemical, and neuroanatomical control of lordossis than any other mammalian sexual behavior (Pfaff,
1980; Pfaff et al., 1994). This reflex is dependent on
estrogen, although treating ovariectomized females
with estrogen alone produces only a moderate activvation of the reflex in response to flank stimulation
by the male. Full receptivity depends on additional
activation by progesterone. Indeed, so does the full
expression of proceptive behaviors like solicitation,
and the normally low expression of pacing (Beach
1976; Pfaus, Smith, & Coopersmith, 1999). Drugs
that bind to D1 dopamine receptors, α1 adrenergic
receptors, oxytocin receptors, δ opioid receptors, or
GABA receptors in certain hypothalamic brain reggions can increase lordosis in ovariectomized rats
primed with estrogen alone, e.g., (see Kow, Mobbs,
& Pfaff, 1994; Pfaff, 2000; for reviews). These subsstances may work on neurochemical substrates normmally activated by progesterone, or could work via
cell-signalling cascades that activate progesterone
receptors (e.g., as has been described by Mani et
al., 1994, for dopamine in the ventromedial hypothalaamus). If these drugs also enhance solicitations and
delay the increase in pacing normally observed at
the beginning of estrus termination, they might stand
as suitable candidates for the treatment of HSDD.

1. Reward in copulatory measures.
The second way to infer sexual reward is based on
copulatory activity. Indeed, solicitation and pacing in
female rats, and courting, chasing, or other copulattory rate measures in male rats, can all be construed
as indices of the reward value of the stimulus animmal. These behaviors are also operants in the sense
that animals must perform them in order to achieve
the goal of copulatory interaction/sexual stimulation.
Beach (1956) originally proposed that two separate
but interactive sexual mechanisms existed in male
rats, an Arousal Mechanism (AM) and Copulatory
Mechanism (CM). The AM integrated distal olfactory,
auditory, and visual cues from receptive females.
When the cue strength became sufficiently intense,
the AM activated the CM to initiate copulatory ressponding (mounts and intromissions). The CM then
integrated somatosensory stimulation from the penis
with each vaginal intromission, leading eventually to
ejaculation. Given the fact that sexually naive males
can show preferences for receptive females, and
that they are responsive to sex odors from recepttive females, the first unconditioned reinforcer in the
cascade of sexual reinforcers would be sex odors.
The goal would be getting to them. In Beach’s terms,
this would be the primary function of the AM. But
what about copulation? Whalen (1961) asked what
the necessary stimulation must be for the developmment of copulatory behavior. The answer was penile
stimulation. Whalen varied whether males achieved
mounts without intromission, intromissions without
ejaculation, or intromissions with ejaculation, with
sexually receptive females. On a final test, males
were allowed to copulate to ejaculation with recepttive females. Many rats that achieved only mounts
during their sexual experience trials did not copulate,
whereas rats that achieved intromissions with or withoout ejaculation were able to copulate to ejaculation
normally. Thus, exposure to sex odors alone was not

In males, the willingness to mount, intromit, and
pursue females, can be used as analogues of male
desire. Several drugs are known to decrease mount
and intromission latencies in sexually naive or slugggish male rats, including the opioid receptor antagonnist naloxone, (Gessa et al., 1979; McIntosh et al.,
1980; Pfaus & Gorzalka, 1987). Although chasing
behavior displayed by male rats in open fields or billevel chambers has not been studied in detail, it was
noted that dopamine antagonists reduced this behhavior in bilevel chambers at doses that did not alter
the initiation of copulation (Pfaus & Phillips, 1991).

iv. Models of sexual reward
How do we infer sexual reward in animals? There are
at least three ways. The first involves assessments
of operant or instrumental responding for a particular
sexual reinforcer. Anything an animal must do to get
closer to, or obtain, the reward can be assessed in
this manner. In rats, this would include behaviors like
nose-poking through a wire-mesh screen, navigating
obstruction boxes or complex mazes, or bar-pressing
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sufficient to crystallize patterns of copulation; senssory feedback from penile stimulation was necesssary. This makes penile stimulation a second goal
or reinforcer in the cascade (and the first of the CM).

Experience with an ejaculatory sexual reward can
also alter the incentive properties of an unconditionaally aversive odor (cadaverine) applied to the neck
and anogenital region of female rats (Pfaus, Kippin
& Centeno, 2001). During conditioning trials, male
rats copulated with cadaverine-scented females.
Subsequently, when males were given a final openfield test with two receptive females, one scented
with cadaverine and one unscented, males in the
paired group did not show any preference for either
female. In contrast, males in the unpaired group
copulated exclusively with the unscented female,
despite aggressive solicitations and interceptions
by the scented female. Indeed, in a final test, males
in the paired group would approach and chew on a
wooden dowel scented with cadaverine, whereas
males in the unpaired group, or in a cadaverinealone preexposure group, would avoid contact with
the dowel, or would bury the dowel in bedding. Pairiing an aversive stimulus with drug reward has been
shown previously to induce taste preferences for inittially nonpreferred flavors (e.g., a bitter taste paired
with the consequences of morphine in rats; Zellner
et al., 1983). The same basic phenomenon, pairing
sexual reward with a highly arousing circumstance
-- whether aversive or appetitive, painful or pleassurable -- may underlie the development of certain
human sex behavior preferences or fetishes (see
Krafft-Ebbing, 1928).

Related to penile stimulation is the fact that the male
is chasing a moving target: A soliciting and pacing
female generates much excitement for the male duriing copulation. As mentioned above, the female oftten directs the behavior of the male by forcing him to
chase her. Pacing behavior in bilevel chambers typiccally increases dramatically as the male approaches
ejaculation, in a natural expression of Larsson’s “Enfforced Interval Effect” (Pfaus, Smith, & Coopersmith,
1999). This increased pacing almost always results
in the male ejaculating. Everitt (1990) reported that
sexually vigorous male rats given subthreshold neurrochemical lesions of the mesolimbic dopamine systtem initiated copulation normally with sexually recepttive and proceptive females. However, if the females
were treated with the dopamine receptor antagonsit
flupenthixol (which has the effect of prolonging the
time spent in lordosis and eliminating proceptive
solicitation and pacing), the males took significantly
longer to initiate copulation.
The next copulatory goal or reinforcer is ejaculation.
López, Olster, and Ettenberg (1999) asked whether
sexually naive rats would show decreased run times
in a straight-arm runway if their prior copulatory expperience was intromissions with or without ejaculattion. Only rats that achieved ejaculation showed deccreased run times. Thus, it would seem that a casccade of reinforcing events, from perception of sex
odors to chasing receptive females to penile stimulattion during mounting to ejaculation, is necessary for
the normal display of appetitive and consummatory
sexual responses. However, ejaculation itself may
not be the final endpoint in the cascade of copulattory reinforcers for male rats. In the odor-conditioniing studies mentioned above, the postejaculatory
refractory period was identified as the necessary
unconditioned stimulus for the development of the
preference in the paired groups (Kippin & Pfaus,
2001a). Ejaculatory preferences developed only if
males were allowed to be in close proximity of the
odor during the postejaculatory period. If the females
were removed immediately after ejaculation, no prefeerence developed. Moreover, if males were allowed
to achieve only 5 intromissions without ejaculation
prior to the removal of the scented female, they dispplayed the opposite preference in the final choice
test and ejaculated preferentially with the unscented
female (despite having never had access to an unsscented receptive female before). Finally, a small but
significant ejaculatory preference developed if males
copulated with an unscented female but had her repplaced with a scented female during the postejacullatory refractory period. Thus, ejaculation induces a
powerful reward state that occurs during the postejjaculatory interval.

Conditioned partner and place preference. Contexttual factors such as settings are important componnents of positive sexual experiences for both men
and women (e.g., Basson, 2001; Hoon, 1984; Kinssey, Pomeroy, & Martin, 1948; Kinsey, Pomeroy,
Martin, & Gebhard, 1953; McCarthy, 1977). Salient
cues in the environment or on partners may be asssociated with sexual reward in such a way that they
increase arousal or desire directly in their presence.
Accordingly, the third way to infer sexual reward is to
examine responses made toward contextual or partnner-related cues paired with sexual reward. With aniimals, this can be done using the conditioned partner
or ejaculatory preference or place preference (CPP)
paradigms. Animals often display a preference to remmain in a context that has been paired consistently
with access to a reward (e.g., drugs of abuse, highly
palatable foods, a mate) over a context that has not.
This type of CPP is typically demonstrated in an appparatus with two distinctive compartments that are
connected to either side of a third neutral compartmment. During training, the compartments are paired
differentially with unconditional stimuli, (e.g., one
side is paired with a sex partner, food, or a rewarding
drug, and the other side is paired with either nothing
or a control manipulation). On the final test, the subjject is placed into the neutral compartment with the
two doors on either side opened to allow free access
to either compartment (Figure 6).
In male rats, sexual CPPs have been established
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the compartment paired with copulation is preferred
over the other compartment (e.g., Ågmo & Berenffeld, 1988). A CPP induced by this procedure is
referred to as a “postejaculatory CPP”. Demonstrattions of postejaculatory CPPs might appear puzzling
at first glance because the conditioned stimulus (i.e.,
the distinctive environment) is presented after the
unconditioned stimulus (copulation to ejaculation), in
what learning theorists call “backward conditioning”
(that would not be expected to yield conditional ressponding to the environment). However, if the neural
reward state induced by ejaculation is the uncondditional stimulus, then the pairing of environmental
cues with it is simultaneous. Thus postejaculatory
CPP can be accounted for by the rules of Pavlovian
conditioning.

Figure 6: Conditioned place preference (CPP) appu
paratus. Animals are placed into one distinctive
side of the CPP box following a particular type of
sexual stimulation, and into the other distinctive
side following a different type of stimulation (or no
stimulation). On a final test, the animal is placed
into the start compartment between the two sides.
The doors are raised and the animal is then allowed
free access to both sides. The amount of time spent
on either side is recorded automatically by photobu
beams connected to a computer. A particular stimulu
lus is considered rewarding if the animal spends
significantly more time in the side associated with
it compared to the other side associated with a contu
trol stimulus.

CPPs have also been demonstrated in female rats
and hamsters. Oldenburger et al. (1992) found that
when copulation occurred within one of the distincttive compartments of a CPP apparatus, female rats
showed only a weak CPP. Conversely, Paredes and
Alonso (1997) and Paredes and Vazquez (1999)
demonstrated a robust CPP in female rats that deppended on whether the females were able to pace
the rate of copulation without having to employ
defensive behaviors. This was accomplished usiing unilevel pacing chambers, in a Plexiglas divider
bisects the chamber (e.g., Figure 3). The divider
contains one or more holes that only the female can
pass through. This allows her to pace the rate of
copulation by moving freely from side to side. Like
males, females acquired a strong preference for
a distinctive environment only if they were placed
into the CPP box immediately after paced copulattion. No preference was found if the copulation was
unpaced prior to placement in the CPP box (meaniing that it had occurred in the same pacing chamber
but without the divider). Thus, for a female rat, CPP
develops only if she has been able to control the
initiation and rate of copulation freely without haviing to use defensive behaviors. Although a sexually
vigorous male rat is a clear unconditioned stimulus
for approach and solicitation in female rats (e.g.,
Ågmo, 1999), contextual cues associated with paciing elicit a conditioned sexual reward state in those
females. However, these results may also indicate
the presence of an unconditional aversive state duriing unpaced copulation. To examine this possibility,
Afonso, Woehrling, and Pfaus (2003) allowed female
rats to copulate in two paced conditions using Plexigglas dividers that had either 4 holes or 1 hole. This
was done to eliminate the possibility of an “aversive”
state resulting from unpaced copulation. Trials were
conducted sequentially at 4-day intervals, and each
pacing condition was paired with one of the distincttive sides of a CPP apparatus, in a counterbalanced
fashion. Control groups contrasted the 4-hole condittion with no divider, or the 1-hole condition with no
divider (as was done by Paredes and colleagues).

CPP is said to have developed if the subject spends
significantly more time in the reward-paired compu
partment than the other compartment. Stimuli or
events that are capable of supporting CPP are refu
ferred to as “rewards” rather than “reinforcers”, becu
cause the subject has never been required to move
into the paired compartment to experience them.
Thus, CPP is not reinforced, per se, because it is dispu
played spontaneously on the final test. However, the
increased time spent in the side paired with reward
is clearly conditional upon the Pavlovian associatu
tion of those contextual cues with the reward state.

using two different conditioning procedures. In one
procedure, copulation to ejaculation is allowed to occcur within one of the distinctive environments, and
this environment is subsequently preferred over
one in which no copulation occurred (Everitt, 1990).
CPPs developed by this procedure are referred to as
“copulatory CPPs”. Copulatory CPPs can be mainttained by intromissions alone, whereas prevention
of intromission disrupts a previously established
CPP (Hughes, Everitt, & Herbert, 1990). In a secoond procedure, male rats are allowed to copulate
to ejaculation in a separate testing chamber, and
are then transferred immediately to one distinctive
compartment of the CPP apparatus. As with the first
testing procedure, the other distinctive compartment
is paired on intermediate days with a control condittion (usually no copulation). Following such training,
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Control females developed significant CPP for either
the 1-hole or 4-hole condition, relative to unpaced
copulation with no divider. Those control data repllicate the findings of Paredes and colleagues, and
indicate that both the 4-hole and 1-hole condition are
rewarding relative to the unpaced (no divider) condittion. However, they do not rule out the possibility that
the real distinction being made is between an averssive condition (unpaced copulation) and a rewarding
condition (paced copulation). This was addressed in
the group allowed to contrast the 4-hole versus 1hole condition. In this group, females developed signnificant CPP for the 4-hole condition, relative to the
1-hole condition, suggesting strongly that copulatory
CPP reflects a true sexual reward state in females.
Similarly, Jenkins and Becker (2003) found that femmale rats developed significant CPP for paced relattive to unpaced mating, but also for unpaced mating
in which the experimenter removed the male for a
period that approximated the female’s imposed interiintromission interval, relative to unpaced mating in
which male removal did not occur. Thus, female rats
develop CPP for sex at their own preferred intervals.
Taken together with the results of Matthews et al.
(1997), these data suggest that reward comes from
the sexual stimulation that females receive, namely
mounts with intromission, so long as that stimulation
occurs at the desired time intervals. Accordingly, artifficial stimulation of the vagina and cervix (Meerts and
Clark, 2009) or clitoris (Parada et al., 2009) that is
distributed in time to approximate a desired or paced
interval can also induce a significant CPP in rats.

naloxone blocked the acquisition of a pacing-related
CPP, suggesting that common opioid systems in the
brain of male and female rats is activated by sexrelated cues (Paredes & Martinez, 2001). As with
approach behaviors toward sex-related odors, casttration disrupts the expression of a copulatory CPP
on the first postoperative test in male rats (Miller &
Baum, 1987; Hughes et al., 1990), and acquisition of
a copulatory CPP was blocked by naloxone in casttrated, but not gonadally-intact, male rats (Meharra &
Baum, 1990). Endocrine responses have also been
detected in male rats following exposure to contexttual stimuli associated with copulation. Kamel et al.
(1975) reported that serum testosterone, luteinizing
hormone, and prolactin levels were elevated after 45
min of exposure to an arena in which prior copulation
occurred. Interestingly, a wintergreen odor paired
with copulation to ejaculation was able to elevate
serum testosterone and luteinizing hormone levels
relative to the same odor not paired with sexual
reward (Graham & Desjardins, 1980). Dopamine
antagonists have not been reported to alter the devvelopment or expression of copulatory CPPs in eitther male or female rats, or postejaculatory CPPs in
male rats (Ågmo & Berenfeld, 1988; Portillo et al.,
2001). In contrast, Meisel, Joppa, and Rowe (1996)
found that the development of a copulatory CPP in
female hamsters was blocked by injections of the
D2-receptor antagonists sulpiride or raclopride prior
to each training session. To summarize, sexual rewward appears to involve the activation of brain opioid
systems. In some cases, odor or contextual stimuli
associated with sexual reward activate mesolimbic
dopamine pathways (either to increase attention or
drive goal-directed behaviors). Likewise, stimuli asssociated with sexual reward also activate pituitary
and gonadal hormone release in male rats.

What about males? Martinez and Paredes (2001)
found that males developed significant CPP if they
had unrestricted access to females (as occurs in
pacing chambers without a barrier). This was the
opposite preference to the one developed by femmales in their studies. Although both copulatory and
postejaculatory CPP procedures produce effects of
similar magnitude in male rats, there are differences
in the underlying neurobiology. The opioid receptor
antagonist naloxone disrupts both copulatory and
postejaculatory CPPs, but in different ways. Ågmo
and Berenfeld (1988) found that the development
of postejaculatory CPP was blocked by injections of
naloxone prior to each training session. Conversely,
the development of a copulatory CPP was unaffecteed by naloxone prior to each training session (Mehharra & Baum, 1990). However, once a copulatory
CPP had developed, its expression was blocked by
naloxone injections prior to the final test (Hughes et
al., 1990; Meharra & Baum, 1990). There is also eviddence that the site of action of naloxone is different
for these effects. Ågmo and Gomez (1993) found that
naloxone’s disruption of the development of postejjaculatory CPP occurred following infusions into the
medial preoptic area, whereas infusions of naloxone
into this brain region did not disrupt the expression of
a copulatory CPP (Hughes et al., 1990). In females,

v. Models of sexual inhibition
All behaviors have a beginning, middle, and end.
The end typically comes with the attainment of rewward large enough to activate mechanisms of satieety. In any motivational system, reward is a dynamic
function with an inverted U-shaped relationship to
ongoing behavior: Low rewards do not generally
sustain behavior, moderate to ideal rewards do, and
high rewards induce the inhibitory feedback that
characterizes satiety (Toates, 1992). With regard
to sexual behavior, rewards that sustain sexual
arousal and desire might be considered low-to-modeerate, whereas high rewards like orgasm might be
those that induce a period of sexual refractoriness.
Although sexual satiety decreases sexual respondiing in the short term, the reward associated with it in
male and female rats is necessary for the conditioniing of sexual preferences in the long term.
The notion of separate (but interactive) neural systtems for behavioral excitation and inhibition goes
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back to the work of early neruophysiologists like
Sechenov, Sherrington, and Pavlov, and more modeern psychologists like Jeffrey Gray. It has importtant implications for motivation in general because
it posits that behavior can commence either due to
direct excitation or through a process of disinhibittion. A “Dual Control Model” of sexual function has
been advanced by researchers (Bancroft and Jansssen, 2000; Perelman, 2006; Pfaus, 2009) that posits
excitatory and inhibitory mechanisms in the brain
that interact to produce a level of sexual responsivity
in all individuals during all phases of the sexual ressponse cycle. This model stresses the adaptive natture of both excitatory and inhibitory processes. For
example, the adaptive nature of sexual excitement
would drive individuals to seek out sex partners for
reproductive or reward purposes. The adaptive natture of sexual inhibition would guard against situattions that threaten the individual, including chronicallly stressful life events. However, too little activation
of the excitatory mechanisms, as might occur in hyppogonadal individuals, or too much activation of the
inhibitory mechanisms, would be expected to lead
to decreased sexual motivation. The study of sexual
inhibition is also critical if we are to understand how
certain events or “prosexual” drugs (e.g., alcohol,
cocaine) induce sexual disinhibition.

required for ejaculation in sexually active males
(Beach & Fowler, 1959; Sachs & Barfield, 1976).
As mentioned above, both male and female rats will
readily cross electrified grids to gain access to sexuaally receptive partners (Moss, 1924). Thus, punishmment with shock or pain is not workable. Indeed,
arousal is a necessary antecedent to sexual activity
in both male and female rats. Drugs that decrease
the activity of the sympathetic nervous system (e.g.,
α2 adrenergic receptor agonists like clonidine) deccrease sexual responding in both male and female
rats (Clark, Smith & Davidson, 1985; Meston, Moe,
& Gorzalka, 1996).
More reliable methods of punishment have been
used. Rodents live in a predominantly olfactory
world, and pairing estrous odors with gastrointestinal
distress (induced by contingent injections of lithium
chloride that make animals sick) induces a condittioned odor aversion in males rats and hamsters that
translates to avoidance of female vaginal secretions
(Zahorik & Johnson,1976), increased mount and
intromission latencies (Johnson et al., 1978), deccreased proportion of males that ejaculate (Peters,
1983), or avoidance of copulation altogether (Peters,
1983; however see Lawrence & Keifer, 1987). This
effect occurs if conditioning took place when the
males were juveniles (Koch & Peters, 1987), and
conditioned males utter distress vocalizations in the
presence of vaginal secretions (Peters et al., 1988).
Lawrence and Keifer (1987) demonstrated robust
conditioned odor aversions using a second-order
pairing of almond odor with lithium chloride injecttions. This conditioning paradigm led males to avoid
copulation with almond-scented receptive females.
That this conditioning was specific to the neutral odor
was demonstrated by Ågmo (2002). Conditioned
males in that study were allowed to copulate with
females scented with capelin oil (a “fishy” smelling oil
extracted from capelin, a fatty fish found off the coast
of Iceland) to 1 ejaculation, after which they were
injected with lithium chloride. Subsequently, those
males avoided copulating with capelin-scented femmales, although they continued to copulate normally
with unscented females. Moreover, in subsequent
partner preference tests conditioned males avoided
being near capelin oil-scented receptive females, inddicating that their approach behavior was inhibited.
Taken together with the results of our studies on apppetitive odor conditioning, these results indicate that
neutral odors can become “good” or “bad” dependiing on their consequences.

Sexual inhibition is most likely to occur in the preseence of an obvious threat or a conditioned cultural
proscription against the activity (complete with the
possibility of getting caught). However, this raises
some interesting issues regarding the arousing natture of inhibition. As mentioned above, central exccitation and inhibition both activate the autonomic
nervous system. A small degree of stress or threat
(i.e., something “naughty” or even painful) can be
arousing, especially for individuals with low levels of
arousability. Translated to a sexual situation, such
arousal could be “transferred” directed into sexual
activity, perhaps to the point in some individuals that
it becomes a necessary antecedent. Anger, fear, or
even short-lived terror, can be preludes to sex beccause they “stir passion” or arousal. The stimuli that
evoke excitation and inhibition may be different for
different individuals and what inhibits one person
may actually excite another.

1. Punishment and stress
Although punishment with shock can suppress a varriety of appetitive and consummatory behaviors in
rats (Mackintosh, 1974), such punishment has never
been reported to induce sexual inhibition in males
(Beach & Fowler, 1959; Beach et al., 1956b; Haywward, 1957; Zimbardo, 1958). In fact, shock, shortterm pain (e.g., tail-pinch), or neutral stimuli paired
with them, actually stimulate mounting in sexually
sluggish or inactive male rats (Barfield & Sachs,
1968; Caggiula, 1972; Crowley, Poplaw, & Ward,
1973), and reduce the number of intromissions

When are animals in the wild exposed to circumsstances in which they must inhibit their sexual ressponses? Interestingly, adult male rats in the wild
are rarely observed to attempt copulation with sexuaally nonreceptive females (Calhoun, 1962; Barnett,
1962). This is in marked contrast to most laboratory
settings in which males will attempt to copulate with
nonreceptive females placed into chambers in which
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the males have copulated previously with sexually
receptive females. We have shown that training sexuually active male rats to differentiate between sexuaally receptive and nonreceptive females on alternatiing test trials leads quickly to a substantial reduction
in the proportion of males that attempt to copulate
with nonreceptive females (Pfaus & Pinel, 1989).
The aversive stimuli provided by the nonreceptive
females include a thwarting of attempted copulations
due to the female’s lack of receptivity, along with
aggressive and defensive behaviors (e.g., boxing,
biting, kicking) when the male attempts to mount.
By virtue of the females being nonreceptive, these
behaviors are paired with a lack of estrous odors.
Males learn quickly to differentiate the presence of
estrous odors with proceptive and receptive behaviiors, and the lack of estrous odors with thwarted
sexual advances and female aggression (which can
be severe). In the wild, such conditioning may occur
normally during adolescence. As juveniles, male and
female rats mount almost anything, including one
another. As the expression of this behavior transittions into adult forms, males likely attempt to mount
adult females that are not in heat. Of course, those
females teach the males not to try it again.

the unscented, rather than scented, females during
the final choice test. This indicates that, despite the
presence of estrous odors and vigorous proceptive
behaviors of both females during the final choice
test, the neutral odor had acquired sufficient averssive properties to deter the male from ejaculating
with a receptive female bearing it. We have recently
found that alcohol does not alter the expression of
this aversive conditioning, but a low dose of cocaine
can eliminate the preference for the unscented femmale (Pfaus, Benibgui, & Wilkins, in preparation).
Given the fact that cocaine use is also implicated in
uninhibited or risky sexual behavior, these data sugggest that alcohol and cocaine disrupt different types
of sexual inhibition.
Finally, situational stressors can be used as models
of sexual inhibition in male rats. Sexually naive males
are extremely sensitive to novel environments, and
a high proportion of naive males will not copulate
in a novel environment, despite intense proceptive
behaviors displayed by receptive females (Pfaus &
Wilkins, 1995). In fact, many of these males never
copulate, and in the past have been discarded as
research subjects by many laboratories. However,
in our study, the effect of novelty was attenuated by
systemic administration of the opioid receptor anttagonist naloxone, or by preexposure of males to the
sex chamber. Novel environments are stressors that
induce naloxone-reversible analgesia (Izquierdo &
McGaugh, 1987). In turn, naloxone-reversible analggesia is taken to indicate the release of endogenous
opioids. Thus, the release of endogenous opioids in
response to being placed into a novel environment
disrupts copulation in sexually naive male rats, as if
they had been administered morphine exogenously.
Like treatment with naloxone, preexposure to the
chamber lessened the novelty effect naturally, allowiing males to copulate. However, sexual approach
and copulatory behaviors were not disrupted in
sexually experienced male rats placed into a novel
environment, indicating that the males had acquired
sufficient knowledge of the female as an appetitive
sexual incentive to offset the induction of opioid rellease. This paradigm could be used as a model of
situational anxiety in sexually naive males.

We have shown that low-to-moderate doses of alccohol can release sexual behavior from inhibition
induced by pairing males with sexually nonrecepttive females (Pfaus & Pinel, 1989). After learning to
suppress their copulatory advances toward sexually
nonreceptive females, males were treated with low
to moderate doses of alcohol. Low doses of alcohol
that increase the mount, intromission, and ejaculattion latencies when males are paired with sexually
receptive females, increased the proportion of males
that attempted to mount the nonreceptive females.
Moreover, many of those males ejaculated, despite
never gaining vaginal penetration. However, if the alccohol dose was high enough to induce motor disrupttion, the males did not attempt any copulation with
the nonreceptive females. These findings are of intterest for several reasons, most notably because alccohol intoxication figures in high-risk sexual activity
(Castilla et al., 1999; Lowry et al., 1994; McCusker
et al., 1990; Steele & Josephs, 1990; Woody et al.,
1999) and is one of the strongest antecedent predicttors of men actually carrying out a rape (Rada, 1975;
Ranieri-Collins, 1995; Ullman & Brecklin, 2000; Wild,
Graham, & Rehm, 1998). In contrast, cocaine intoxiccation did not release sexual behavior from primary
inhibition (Pfaus, Benibgui, & Wilkins, in preparation).

Refractoriness and sexual satiety: If male rats are
allowed to copulate to sexual exhaustion, they dispplay reduced responsiveness to female solicitations
and many will not copulate to ejaculation for 24 to
48 hrs (Beach & Jordan, 1956; Larsson, 1956). This
inhibition is due to neurochemical events that underllie sexual satiety, and can be partly or fully reversed
with several drugs, notably the α2-adrenergic recepttor antagonist yohimbine (which increases noradreneergic tone), the 5-HT-1A agonist 8-OH-DPAT (which
decreases serotonin release), and the opioid receptor
antagonists naloxone or naltrexone (which block the
binding of endogenous opioids) (Rodriguez-Manzo
& Fernandez-Guasti, 1994; 1995a,b). This suggests

We have also shown that neutral odors can be
paired with access to sexually nonreceptive females,
or with sexual activity restricted to intromission withoout ejaculation, can inhibit mate choice in male rats
(Kippin et al., 1998; Kippin & Pfaus, 2001). Although
those conditions were used as controls in our previoous studies of appetitive odor conditioning, in both
cases males chose to ejaculate preferentially with
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that increased release of serotonin and endogenous
opioids, and decreased release of noradrenaline,
somewhere in the brain underlies the neurochemiccal state of sexual satiety. Interestingly, the generattion of sexual satiety can be delayed by changing
the stimulus female for every ejaculatory series (i.e.,
by inducing a “Coolidge effect”; Rodriguez-Manzo,
1999). As with men, sexual inhibition in women can
occur as a result of stress, lack of intimacy, sexual
nonreward, or in the refractory state after orgasm that
denotes satiety. Sexual inhibition in female rats has
been explored rudimentarily in paradigms of estrus
termination (in which sexual behavior is inhibited by
a large amount of vaginocervical stimulation prior to
testing), after subthreshold administration of ovarian
hormones to ovariectomized rats (which stimulates a
low level of lordosis but no appetitive behaviors), and
following sexual nonreward (induced as noted above
by naloxone treatment during the females’ early sexuual experience). Appetitive sexual behaviors like sollicitation are the most sensitive to those treatments.
As the intensity of the inhibition progresses, females
display increases in pacing and defensive behaviors
and a decrease in high-intensity lordosis.
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in vitro experiments, mostly with animals.[14, 15] In
the flaccid state, the cavernous tissues are contracteed by dominant sympathetic control of the arterioles
and the cavernous smooth muscles.[14] Following
sexual stimulation, parasympathetic nerve activity
induces a blood flow increase through the cavernoous artery via relaxation of smooth muscle of caveernous tissue. The influx of a huge amount of blood
induces a rapid increase in ICP. In this phase, the
reflexogenic contraction of the ischiocavernous and
bulbocavernous muscles also enhances the peak
pressure, which rises to well above the arterial blood
pressure and gives the maximal rigidity to the penis.
Simultaneously, the blood outflow from the cavernossum is decreased via passive compression of veins
due to sinusoid expansion (venous occlusion).[16]

B. Physiological parameters
characterizing sexual
responses
i. Functional assessment of
penile erection in preclinical
research
1. Introduction
Basic research on penile erection using an animal
model was started at least in the latter half of the 19th
century by Eckhard, who reported the relevant invvolvement of the pelvic nerve in erection in dogs.[1]
Langley introduced the wording “autonomic nervous
system” and also coined the term “parasympathetic”
in accordance with his insights into the selective
stimulatory action on fibers contained in the cranial
and sacral outflows.[2] In the 20th century, the disccipline of pelvic neuroanatomic investigation had
evolved to a consensus of thought regarding the
primarily important nerve plexus of the pelvis.[3] In
1968, historical advances enabled the measurement
of intracavernous pressure (ICP), which was perfformed in bulls by Lewis.[4]

The gold standard for quantitative measurement
of penile erection during experiments conducted in
anesthetized and conscious animals is the recordiing of intracavernous pressure (ICP).[17] ICP can
be recorded in freely moving rats by a miniaturized
telemetric device (a catheter implanted in the corpus
cavernosum that is connected to a pressure transdducer located subcutaneously).[18] In anesthetized
animals, we have to apply some stimulation to indduce erection because direct somatosensory stimullation such as estrous odor is not applicable. The
most common technique to induce erection is electtrical field stimulation of specific sites in the nervous
system responsible for erection. As well as electrical
stimulation, chemical stimulation or drug administrattion in the periphery or within the central nervous
system, including the brain and spinal cord, is feassible in anesthetized animals to study their effects on
penile erection.[17] When investigating the proerecttile effect of pharmacologic compounds in animals,
certain aspects must always be taken into account.
These include the dose used, route of administrattion, pharmacokinetics, half-life, metabolism of the
studied compounds, etc.

Later, to investigate erectile function, several animal
models, including the use of monkeys, dogs and rabbbits, were developed. In the 1980s Sjöstrand used
plethysmography to quantify penile erection in rabbbits,[5] and Lue’s and Goldstein’s groups conducted
experiments in monkeys, dogs and rabbits to show
the hemodynamic events in the penis and the cruccial role of cavernosal smooth muscle.[6-8] Epochmaking experiments using commercially available
small animals, rats and mice, were conducted in
the last decade. Walsh is known as the pioneer of
nerve-sparing radical prostatectomy in humans, and
his group reported the historical first study on pennile erection using rats, which enabled researchers
to conduct erectile function studies easily, resulting
in significant progress in this research field.9 More
recently, the first experiments that used mice were
reported by Burnett’s group.[10] The use of transggenic mice has widened the physiological and pharmmacological understanding of erection.[11, 12] The
neuroanatomy and physiology of the penis in rats
and mice was also gradually elucidated, and conttemporary knowledge and techniques on animal expperiments have progressed.[13]

2. Intracavernous pressure 		
monitoring in rats
ICP measurement represents a direct investigation
of erectile function (Fig.1). It makes the objective
evaluation of even subtle erectile responses possibble, but also facilitates the physiologic approach and
has resulted in new understanding of penile erecttion. The most common animal used to evaluate
ICP is the rat.[17] The benefit of using the rat as an
experimental model is the simple anatomy of the perripheral nervous system. It is easy to identify the caveernous nerve and the major pelvic ganglion (MPG),
which is the origin of the cavernous nerve and the
center of the pelvic nervous system. The unilateral
MPG of rats consists “one ganglion.” In rats, it is not
a “plexus” or a “complex of several ganglia”, which
are common in other mammals.[19] Moreover, behhavioral studies and the other neurophysiological

Evaluation of erectile response in anesthetized
animals
Erection is a hemodynamic event in the penis. It is
the consequence of relaxation of the smooth muscle
that involves both the central nervous system and
local factors. The current basic concepts of erectile
physiology were obtained greatly from in vivo and
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Figure 1 Original recording of intracavernous and arterial blood pressures when stimulating cavernous nerve.
1: flaccid state; 2: latent phase; 3: tumescence phase; 4: maximal tumescence of the corpora cavernosa;
5: detumescence phase. ICP and BP were mean values of intracavernous and arterial blood pressures
during full phase. Filling rate of corpora cavernosa is slope of increase of intracavernous pressure during
tumescence phase. Slope of dramatic drop of intracavernous pressure after end of stimulation represents
corpora cavernosa emptying rate (Giuliano et al).

studies are possible in the same study group,[20]
and many pathophysiological erectile dysfunction
models are easy to make with rats such as a diabetiic model, aging model, castrated model cavernous
nerve injured model and so on.[21-24] The analogy
of the anatomy and neurophysiology of penile erecttion between rats and humans is moderate comppared with the reproductive organ responsible for
ejaculation. Recently, the cavernous nerve distributtion in humans was reported to be broad around the
prostate rather than the neurovascular bundle,[25]
and the importance of the ancillary nerve as well as
the main cavernous nerve in rats was also reporteed,[26] which is one of the analogies between them.

that they breathe spontaneously during the experimment.[9, 29] It should be noted that pentobarbital is
a relatively poor analgesic and leads to a decrease
in blood pressure in animals with significant tachyccardia compared with a mixture of ketamine and xyllazine.[30]
For continuous systemic blood pressure measuremments, a heparinized polyethylene catheter is introdduced into the left carotid artery.[29, 31-33] Mills et
al. were the first to evaluate the effect of the blood
pressure (BP) or maximal arterial pressure (MAP) on
ICP.[34] Since BP sometimes fluctuates during caveernous nerve stimulation due to autonomic responsees. The change of BP affects the ICP via the change
of blood inflow into the cavernosum; high BP leads
to high ICP and low BP leads to low ICP. BP is also
influenced by the degree of anesthesia. Therefore it
is important to monitor the BP simultaneously and
ICP should be corrected by BP and represented as
normalized ICP/BP or normalized ICP/MAP (mean
arterial pressure). Peripheral nerves, such as pelvic
nerve, MPG and cavernous nerve stimulation posssibly increased BP due to activation of pelvic nerve
afferents to induce pressor responses such as that
known as the vesico-vascular reflex.[35]

3. Surgical procedure for 			
	monitoring ICP in rats
One of the basic methods in rats is described bellow,[27] and the procedure for mice is basically simillar to that for rats;[28] however, those in mice are
generally difficult because of its size (especially in
the part of carotid artery cannulation). Either rats or
mice are weighed and lightly anesthetized with inttraperitoneal sodium pentobarbital 30-50-mg/kg so
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was first introduced by Quinlan.[9] The cavernous
nerve is the terminal point on the neural pathway of
penile erection, and just before the target organ =
corpus cavernosum. Cavernous nerves in rats originnate from the bilateral MPG and mainly from the postterolateral surface of the prostate toward the corpus
cavernosum (Fig. 2). In the radical prostatectomy
nerve-injury model, electrical stimulation of the caveernous nerve itself following cavernous nerve injury
is technically difficult because it is necessary to stimuulate proximal to the injured site. Thus, as stimulattion sites, the pelvic ganglia and pelvic nerve located
superior to the pelvic ganglia are available.[40]
The normalized ICP/BP in control or sham operated
rats are listed in table 1. Those via several stimullation sites which were done unilaterally seemed to
show similar results. The mean ± SD value in peripheeral nerve stimulation is 0.632 ± 0.087. Therefore,
ideally normalized ICP/BP should be 0.545 at least.
If the ICP/BP is far below from this in the normal conttrol model, one should consider some problems in
the procedure.

Figure 2: Representative anatomical view around
the major pelvic ganglion (MPG) in a adult male rat
PN: pelvic nerve, CN: cavernous nerve

The bilateral MPG and pelvic nerves are exposed
and the incision is extended to the skin around the
penis. A needle connected to a polyethylene tube
filled with heparinized saline is inserted into the left
penile crus through the tunica albuginea and ICP is
registered by means of a pressure transducer. Electtrostimulation (20 Hz, pulse width 0.5 ms, 10 V) of
the pelvic nerve is applied with a bipolar hook electtrode and changes of ICP are measured.

5. Cavernous nerve (CN) injury model
Clinically, nerve-sparing technique in radical prostattectomy dramatically improves the recovery of erecttile function; however, it is not sufficient to achieve
the full recovery.[41] Thus, the preclinical research in
this field still plays an important role.[24]
Various types of CN injury have been done in rodent
animal models, especially in rats. These models were
stratified by the extent of the injury, which includes
crush, freezing, transection, and excision (from less
severe to more severe). Table 2 shows the CN injjury models, in which functional assessment by ICP
was done. The least severe model is considered to
be the crush model. Interestingly, however, the only
exposure of CN affected the erectile function as well
as the crush models.[31] The crush model and the
freezing model as the nerve-sparing radical prostattectomy or the cryoablation model, does not disrupt
the nerve continuity preserving the nerve sheath. As
more severe CN injury models, transection/excision
models were used as the non-nerve sparing or nerve
construction model with a nerve graft technique.

4. Site for electrical stimulation
For in vivo evaluation of erectile function in rats, most
researchers employ either an apomorphine-induced
erectile response or neural electrical stimulation with
or without pharmacologically induced ICP changes.
Apomorphine-induced erectile function bioassay invvolves systemic administration of apomorphine 80
mg/kg, followed by recording of erectile responses in
male rats.36 Every site in the neural system responssible for erection can be used for electrical stimulattion, from the central nervous system to the peripheeral nervous system, including the medial preoptic
area (MPOA) in the hypothalamus, the pelvic nerve,
the major pelvic ganglion or the cavernous nerve.[37]
Electrical stimulation of the MPOA was first presenteed by Giuliano.[38] The erection elicited by MPOA
stimulation is thought to be the most physiological
erection because the MPOA is the most central compponent for penile erection.[37] This procedure, howeever, is the most invasive, and requires considerable
skill and experience. The basic procedure consists
of fixation of a rat to a stereotaxic head holder in
the flat skull position and electrode placement in the
MPOA. Stereotaxic coordinates for the electrode tip
are 0.1 to 0.25 mm posterior, 0.4 to 0.6 mm lateral
(right) and 8.6 to 8.8 mm ventral.[39]

The timing of the assessment following CN injury
seems to be important for the standardization of the
CN injury experiment. The time frames were different
among the experiments (Table 2). Some of the
transection/excision models were used to investigate
the immediate effect of the CN injury, but most of
these models were used for the cavernous nerve
construction with a graft or a conduit. Therefore, it
needed relatively longer period (around 3 months).
In adulthood, each rat month is roughly equivalent
to 2.5 human years,42 thus, 3 months in adult rats
roughly equivalent to 7.5 years in human. For less

The erection elicited by cavernous nerve stimulation
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severe technique which used as a nerve-sparing
model, a relatively less time frame is administered.
In the crush model, even animals without proerectile
treatment could recover from erectile dysfunction in
a long term period over 2 months, thus postoperative
assessment within 1 month is generally accepted.
One month in rat estimated to be 2.5 years in
human. Therefore, it is a reasonable time frame for
the nerve-sparing technique assessment.[43]

A model of noncontact erections in rats is studied
in the presence of an inaccessible receptive female
behind a mesh screen, or behind a series of walls
with an air circulation system that brings the estrous
odors to the male’s compartment.[45] Erections in
response to these salient sexual cues are viewed
as a model of psychogenic erection because they
do not require direct somatosensory stimulation to
be induced, which is different from ex copula reflex
erections. The oral drug efficacy test should be
conducted in the conscious state; thus a noncontact
erection model is ideal for this purpose.

6. Study of erection in conscious 		
animals
In conscious rats, penile erections can be studied in
isolation to obtain measures of physiologic arousal
or in response to different types of sexual arousal
stimuli (e.g., noncontact erections in response to
estrous odors) to obtain measures of psychogenic
arousal. Ex copula reflex erections are commonly
used in an unanesthetized rat model of erection 44.
The rat is lightly restrained in the supine position, the
penis is retracted from the sheath and the glans is
exposed. Relatively predictable “spontaneous” penile
erections are thus elicited after 5 to 10 minutes. Ex
copula reflex erections are generated by spinal reflex
mechanisms and modulated by supraspinal control.
These erections are divided into 2 components,
lengthening of the penile body and glans erection.
The dorsiflexions of the penile body are called “flips”
and the intense glans erections with flaring of the
glans extremity are called “cups”.[44]

7. Conclusions
Experimental research assessing penile erection
quantitatively via ICP has been very productive
regarding the physiology, pathophysiology and
pharmacology of penile erection. The technique
makes it possible to evaluate even subtle erectile
responses. The development of the new models
using small commercially available animals such as
rats and mice has facilitated in vivo investigation.
The study of ICP in transgenic animals has opened
a new door to research on the mechanism of penile
erection from higher neural control down to molecular
events within the erectile tissue.

Table1: Normalized ICP/BP in control rats MPOA: medial preoptic area, PN: pelvic nerve, MPG: major pelvic
ganglion, CN: cavernous nerve.

Author

Electrical
Frequency, pulse
ICP/BP in control or
stimulation site width, voltage or amp sham

Giuliano et al. 1997 37

MPOA

30Hz, 2ms, 7V

0.58-0.70

Sato et al. 2001 2626

MPOA

30Hz, 2ms, 150μA

0.78

Hisasue et al. 2005 39
Suzuki et al. 2007 23

MPOA

30Hz, 2ms, 100μA

0.52
0.67

Kato et al. 2007 40

PN

20Hz, 0.5 ms, 10V

0.64

Mills et al. 1994

MPG

12Hz, 5ms, 6V

0.55

CN

16Hz, 1-5ms, 4-6V

0.60

34

Hurt et al. 2002 46
Burnett et al. 2004

CN

16Hz, 1-5ms, 6V

0.78

Mullerad et al. 2006 31
Muller et al. 2008 47
Mulhall et al. 2008 48

CN

20Hz, 5ms, 7.5V

0.70
0.70
0.70

Lagoda et al. 2007 49

CN

16Hz, 5ms, 2-8V

0.59

Fibbi et al. 2008

CN

16Hz, 5 ms, 2.5 V

0.55

CN

15 Hz, 1ms, 5V

0.72

CN

20 Hz, 1.0ms, 5V

0.56

CN

16Hz 5ms 4V

0.50

29

50

Pu et al. 2008 51
Bal et al. 2009

52

Canguven et al. 2009

53
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Table 2: Cavernous nerve injury models analyzed by ICP.

Author

Type of injury

Side

Time frame

Exposure, Crush,
Transection

Bilateral

3, 10, 28 days

Sezen et al. 200154

Crush

Unilateral, Bilateral

1, 3, 7 days

Lagoda et al. 2007

49

Crush

Unilateral, Bilateral

14 days

Mulhall et al. 200848

Crush

Bilateral

28 days

Muller et al. 2008

Mullerad et al. 2006

31

Crush

Bilateral

10 days

Cangven et al. 200953

Crush

Bilateral

7 days

El-sakka et al. 1998

47

Freezing

Unilateral

1,3 months

Paick and Lee 199455

Transection

Bilateral

0 days

Giuliano et al. 1997

Transection

Unilateral CN and Lumber
sympathetic chain

0 days

Sato et al. 200126

Transection

Unilateral, Bilateral, main CN
and Ancillary penile nerve

0 days

Quinlan et al. 19899

Transection, Excision

Bilateral

0. 7. 30 days

Ball et al, 1992

Excision

Bilateral

2,4 months

Excision

Unilateral

1,3 months

Transection, Excision

Bilateral

28 days

Transection, Excision

Unilateral

14 days

Excision

Bilateral

3 months

Excision

Bilateral

1,3 months

Transection, Excision

Bilateral

1,3 months

32

37

56

Jung et al. 199857
Burnett and Becker 2004
Allaf et al. 2005

33

Syme et al. 200758
Connolly et al. 2008

59

Hisasue et al. 200539

29
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the splanchnic nerve or after relaying in the coeliac
superior mesenteric ganglia via the intermesenteric
nerve to the inferior mesenteric ganglia (Owman
and Stjernquist, 1988). Emanating from the inferior
mesenteric ganglia is the hypogastric nerve that
forms, after joining the parasympathetic pelvic nerve,
the pelvic plexus from which arise fibres innervating
the anatomical structures involved in ejaculation.
The parasympathetic fibres travel in the pelvic nerve
to reach the pelvic plexus. Efferents of somatic
motoneurons proceed via the motor branch of the
pudendal nerve to the pelvic floor striated muscles,
including bulbospongiosus and ischiocavernosus
muscles (Schroder, 1985).
Both autonomic and somatic tones are under the
influence of sensory genital and/or cerebral erotic
stimuli integrated and processed at the spinal cord
level. The thoracolumbar sympathetic, lumbosacral
parasympathetic, and sacral somatic neurons are
the components of the spinal centres of ejaculation.
These spinal centres play a pivotal role in ejaculation
as they integrate peripheral and cerebral signals and
sends outputs to pelvic organs. The conversion of
sensory and cerebral information into secretory and
motor outputs involves spinal interneurons which
have been recently characterized in rats (Truitt
and Coolen, 2002). These cells (named lumbar
spinothalamic (LSt) cells), located in laminae X and
VII of the spinal lumbar segments 3 and 4, have been
demonstrated as playing a pivotal role in the command
of ejaculation and are therefore regarded as a spinal
generator of ejaculation. As a centrally integrated
and highly coordinated process, ejaculation involves
cerebral sensory areas and motor centres which are
tightly interconnected, forming a network specifically
dedicated to the control of the ejaculatory process
(Giuliano and Clement, 2005).

ii. Physiological investigation
of ejaculation
1. Introduction
Ejaculation consists in the succession of distinct
physiological events that form two distinct although
intimately connected phases: emission and expulsion.
Closure of the bladder neck, to prevent the flow of
semen backward in the bladder, precedes and goes
with the emission phase, i.e. secretion of the various
components of sperm by seminal vesicles, prostate
and ampullary vasa deferentia contents into the
prostatic urethra (Bohlen et al., 2000; Gil-Vernet et
al., 1994). Forceful expulsion of sperm to the urethral
meatus is then caused by rhythmic contractions of
pelvic and perineal striated muscles, with a primary
role for the bulbospongiosus muscles (Master and
Turek, 2001; Gerstenberg et al., 1990).
Occurrence of ejaculation necessitates the process
of somato-sensory and visceral sensory information
from the reproductive organs to the spinal cord and the
brain. Both sympathetic and parasympathetic tones
act in a synergistic fashion to initiate seminal emission
by activating respectively smooth muscle contraction
and epithelial secretion throughout the seminal tract.
The expulsion phase of ejaculation is under the sole
control of the somatic nervous system that activates
perineal muscles and smooth muscles of the urethra.
High coordination of autonomic and somatic systtems is required for normal antegrade ejaculation.

Researches into the physiology and pharmacology of
ejaculation have been mostly led using behavioural
paradigms. Such a behavioural approach is necesssary for studying the ejaculatory process in a ‘naturral’ context and in relation with other components of
the male sexual behaviour such as sexual motivattion, copulatory activity, and sex-related rewarding.
However, the use of ejaculatory models in anaesthettised animals, in addition to accelerate the pace of
research, permits to provide deep insight into mechaanisms of ejaculation and drugs mode of action. In
those models, measures of organs activity regarded
as physiological markers can be reliably and readily
monitored for the different phases of ejaculation.

From a neural perspective, the ejaculatory process
requires somato-sensory afferents and sympathetic,
parasympathetic, and somatic systems as efferent
pathways. Afferent nerve impulses are driven to
the spinal cord via pudendal nerves for the most
part (Johnson and Halata, 1991), but also through
hypogastric nerve continued by paravertebral
sympathetic chain (Baron and Janig, 1991). The
sympathetic fibres relay in the paravertebral
sympathetic chain and, in the majority of mammalian
species, the fibres then proceed whether directly via

2. Physiological parameters of 		
	ejaculation
As described above, two phases can be distingguished for ejaculation: emission and expulsion
phases. Organs and anatomical structures particippate specifically to one of those phases, rendering
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possible differential investigation of both phases of
ejaculation.

the ducts of the glands. Smooth muscle cell contracttions promote the discharge of gland secretions into
the urethra where mixing of the different componnents of the seminal fluid occurs. In anaesthetised
rats, contractile activity of smooth muscle cells can
be monitored by recording variations of the pressure
into ejaculatory hollow viscera. Interestingly, presssure measurement into seminal vesicle and vas defeerens can readily be done in various experimental
paradigms in anaesthetised rats.

a) Emission phase
Organs responsible for the emission phase of ejacullation include accessory sex glands (seminal vesiccles, prostate, and bulbo-urethral glands), which
manufacture and secrete almost all the volume of
the seminal fluid, and testicles, which produce spermmatozoa conducted to the urethra via vasa defereentia. All of these entities receive a dual innervation
from parasympathetic and sympathetic systems. It is
widely accepted that parasympathetic tone controls
the glandular epithelium and that sympathetic tone
commands the contraction of smooth muscle cells.
Epithelial secretory cells are responsible for synthessis of the seminal secretions that are expressed into

1) Seminal vesicle pressure
Seminal vesicles are a pair of tubular glands which
stroma is composed of smooth muscle layers. They
are responsible for the secretion of 50-80% of the
entire ejaculatory volume.

Figure1: Samples of seminal vesicle pressure (SVP) measurement obtained in anaesthetised rats. A; SVP
is monitored in rat i.v. injected with the dopamine D2/D3 receptors agonist 7-OH-DPAT. Phasic multi-peaks
increases (inset) in SVP are observed in response to 7-OH-DPAT delivery that correspond to seminal
vesicle contractions. B; Phasic SVP increase are also observed following systemic administration of the
amphetamine derivative p-chloroamphetamine (left trace). Bilateral section of the hypogastric nerves, which
drive sympathetic tone to seminal vesicles, results in inhibition of amphetamine-induced seminal vesicle
contractions (right trace).
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Pressure in one seminal vesicle can be measured
using a polyethylene catheter (0.58 mm inner diaameter) filled with mineral oil to prevent coagulation
and backflow of gland secretions into the catheter.
The catheter, with a bevelled tip, is inserted into one
seminal vesicle through the apex with no prior incission and slowly advanced into the gland over 0.5-0.8
mm. Catheter is carefully tied on the seminal vesicle
to prevent leakage without pressing the tubing. The
opposite free end of the catheter is connected to a
pressure transducer coupled with an amplifier (gain
x1000). An analog-to-digital converter transforms (5
kHz sampling rate) the amplified output signal to nummeric data on a computer where the signal can be
visualised in real-time and recorded (figure 1). Meassurement of seminal vesicle pressure can be perfformed in several models of ejaculation (Cf pages
40, 41, and 42).

plification, and conversion of the pressure changes
are performed as described in the previous section
(see figure 2 for illustration). Measurement of vas
deferens intra-luminal pressure can be performed in
several models of ejaculation (Cf pages 40, 41, 42).

b) Expulsion phase
Pelvic floor striated muscles, including ischiocavernnosus, levator ani and more particularly bulbosponggiosus muscles, have a preponderant role in the exppulsion phase of ejaculation by promoting ejection of
semen from the urethra. An important role for bladdder neck and urethra, more particularly the external
urethral sphincter, during expulsion is also reported.
The latter structures receive a dual innervation from
sympathetic and parasympathetic systems whereas
perineal striated muscles are under the sole control
of somatic motoneurons. Contractile activity of the
perineal muscles during expulsion is characterized
by synchronous activation of ischiocavernosus, bulbbospongiosus and levator ani muscles, anal and extternal urethral sphincters that propel semen within
the urethra. In addition, energetic contractions of
the bladder neck occur that prevent semen reflux
into the bladder. In different experimental models in
anaesthetised rats, contractile activity of bulbosponggiosus muscle and external urethral sphincter can
be visualised by recording electromyogram using
thin electrodes placed within the tissue of interest.

2. Vas deferens pressure
The vas (or ductus) deferens arises from the tail of
the epididymis and terminates in the urethra posterioorly to the prostate. The terminal part of the vas is dillated and tortuous, forming the ampulla where spermmatozoa can be stored. The vas has a thick wall of
outer longitudinal and inner circular smooth muscle
that are responsible for intense peristaltic movement
carrying out transport of spermatozoa.
To measure intra-luminal vas deferens pressure, the
vas is incised before it reaches the prostate and a
catheter (0.58 mm inner diameter) is advanced into
the lumen over ~1cm in direction to the urethra.
Catheter is carefully tied on the vas and basal vas
deferens intra-luminal pressure is kept at 15-20
mmHg through continuous isotonic salt perfusion,
preventing catheter tip obstruction. Measure, amp-

1. Bulbospongiosus muscle
The bulbospongiosus muscle, a superficial muscle
of the perineum, consists of two symmetrical parts
that cover the bulb (or base) of the penis. It serves to
empty the canal of the urethra but also contributes to
erection and feelings of orgasm in male individuals.

Figure 2: Sample of intra-luminal vas deferens pressure (VDP) measurement obtained in anaesthetised rats.
VDP is recorded in rat receiving electric stimulation at the level of the spinal generator of ejaculation (SGE).
A short lasting single peak increase in VDP is observed immediately after stimulation.

318

Comittee 7.indd 318

8/25/2010 1:00:02 PM

2. External urethral sphincter

Bulbospongiosus muscle is exposed via a perineal
incision and electromyogram can be monitored by
passing a Teflon insulated stainless–steel wire (diameeter, 230 µm) laterally throughout the muscles with
two 1-2 mm pieces (separated by 1-2 mm) of insulattion stripped off. At one end of the wire, a spherical
fishing sinker is attached to avoid electrode displacemment caused by intense contractions of the muscle.
The other end of the wire is connected to an ampliffier (gain x1000) where the incoming signal is filtered
(low pass 1 KHz; high pass 10 Hz). An analog-to-digiital converter transforms (5 kHz sampling rate) the
amplified output signal to numeric data on a compputer where the signal can be visualised in real-time
and recorded (figure 3). Measurement of bulbosponggiosus muscle electromyogram can be performed in
several models of ejaculation (Cf pages 40, 41, 42).

The external urethral sphincter is a striated muscle
that envelops the membranous part of the urethra
extending from the prostate to the meatus. Its conttractions, commanded by somatic motoneurons,
constrict the urethra. In rats, external urethral sphinctter is activated during ejaculation contrary to human
where it relaxes. The role of these potent rhythmic
contractions is unclear but they could contribute to
the build up of a pressure chamber facilitating the
expulsion of semen which is in the form of a viscous
plug in rats.
Perineal incision is performed to reach the part of the
external urethral sphincter where the electromyoggram is measured. The same recording electrode as
described in the previous section is inserted into the
muscle of the middle urethra, ~6 mm from the bladd-

Figure 3: Sample of bulbospongiosus muscle electromyogram obtained in anaesthetised rats. Electromyogu
gram is recorded in rat injected with the dopamine D2/D3 receptors agonist 7-OH-DPAT into the cerebral ventu
tricle (i.c.v.). Several clusters of intense burst of contraction of the bulbospongiosus muscle are observed
following drug delivery. Rhythmic organisation of the bursts is detailed in the inset.

Figure 4: Sample of external urethral sphincter electromyogram obtained in anaesthetised rats. Electromyogu
gram is recorded in rat injected with the dopamine D2/D3 receptors agonist 7-OH-DPAT into the cerebral ventu
tricle (i.c.v.). Several clusters of intense burst of contraction of the external urethral sphincter are observed
following drug delivery. Rhythmic organisation of the bursts is detailed in the inset.
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Figure 5: Sample of recording of seminal vesicle pressure (SVP), bulbospongiosus muscle electromyogram
(BS EMG), and external urethral sphincter electromyogram (EUS EMG) obtained in anaesthetised rats after
i.c.v. delivery of 7-OH-DPAT (10 µg). A magnification of the tracing is displayed to show the temporal organisu
sation. Typically, SVP rise was followed, after 1.0 ± 0.2 s, by EUS rhythmic contractions, then, after 6.8 ± 0.8
s, by BS rhythmic contractions. SVP responses were characterised by multi-peak (2-4) increases lasting 18.0
± 0.6 s and reaching maximal amplitude of 3.5 ± 0.3 mmHg. BS and EUS responses occurred in the form of
intense and rhythmic bursts of contraction lasting 35.7 ± 1.4 and 28.0 ± 1.0 s respectively, and with burst
frequency of 0.40 ± 0.01 and 1.71 ± 0.07 s-1 respectively. (from Clement et al., 2009)

Summarized methodology:

der neck. The electric signal from the external uretthral sphincter is amplified, filtered, and converted
as described in the previous section (see figure 4
for illustration). Measurement of external urethral
sphincter electromyogram can be performed in seveeral models of ejaculation (Cf pages 40, 41, 42).

Rats are anaesthetised with isoflurane and seminal
vesicle pressure (SVP) as well as bulbospongiosus
muscle (BS) electrical activity (BS EMG) are monittored. A stimulating electrode is placed on the IMN and
electrical stimulation is applied consisting of 5 square
wave pulses (1 ms duration, 6 V, 60 Hz) during 30 s.

It is implicit that several physiological parameters
can be monitored in the same animal during the
same experimental session (figure 5). This renders
possible the investigation of both phases of ejaculattion as well as the synchronisation between them,
which is important for a normal anterograde ejaculattion, in the same experimental conditions.

Endpoints:
Number and latency of ejaculations (corresponding
to the expulsion of a seminal plug)
Number, latency, amplitude, duration and area under
the curve of SVP increases

3. Experimental models of ejaculation

Number, latency, frequency and duration of BS conttractions

The available experimental paradigms to investigate
ejaculation in anaesthetised male rats are briefly desscribed.

Bernabé, J. et al. Biol Reprod (2007) : 77 : 717-72

a) Ejaculation induced by electrical stimulatu
tion of the intermesenteric nerves in anaestu
thetised rat
Objective:
To induce a complete ejaculatory response in anaaesthetised rat. In this model, physiological markers
of the emission and expulsion phases of ejaculation
induced by electrical stimulation of the intermesentteric nerves (IMN), which contains both pelviperineal
afferents and efferents, can be measured. Contracttions of the seminal vesicle and the bulbospongiossus muscle are regarded as physiological markers
of, respectively, emission and expulsion phases of
ejaculation (figure 6).

Figure 6: Example of seminal vesicle pressure and
bulbospongiosus muscle electromyogram (EMG)
responses following electrical stimulation (ES) of
the intermesenteric nerves.
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b) Para-chloroamphetamine-induced ejaculatu
tion in anaesthetised rat

Number, latency, amplitude, duration and area under
the curve of SVP increases

Objective:

Number, latency, frequency and duration of BS conttractions

To induce a complete ejaculatory response in anaaesthetised rat. In this model, physiological markers
of the emission and expulsion phases of ejaculation
induced by the amphetamine derivative para-chlorroamphetamine (PCA) can be measured. Contracttions of the seminal vesicle and the bulbospongiossus muscle are regarded as physiological markers
of, respectively, emission and expulsion phases of
ejaculation (figure 7).

Time interval between SVP increase and BS conttractions
Remarks:
PCA triggers ejaculation by releasing serotonin and
noradrenalin at the spinal level. Therefore, this model
is suitable for studying peripheral and spinal modulattions of the ejaculatory process and not recommendeed for investigating supra-spinal modulation.

Summarized methodology:

Clément, P. et al. J Androl (2006) : 27 : 381-389.

Under anaesthesia (isoflurane, urethane or penttobarbital), the carotid artery and the right seminal
vesicle are catheterized to measure concomitantly
arterial pressure (AP) and seminal vesicle pressure
(SVP). Electrical activity of the bulbospongiosus
muscle (BS EMG) is also recorded. Physiological
markers are monitored before and over 30 min after
PCA systemic injection (i.v. or i.p.). Computerized
analysis of the recordings is then performed a posterriori using custom-written analysis programs (Sadoc,
CNRS, Gif-sur-Yvette, France).

c)7-hydroxy-2-(di-N-propylamino)tetralin-indu
duced ejaculation in anaesthetised rat
Objective:
To induce a complete ejaculatory response in anaaesthetised rat. In this model, physiological markers
of the emission and expulsion phases of ejaculation
induced by the dopamine D3 preferring agonist 7-hyddroxy-2-(di-N-propylamino)tetralin (7-OH-DPAT) can
be measured. Contractions of the seminal vesicle
and the bulbospongiosus muscle are regarded as
physiological markers of, respectively, emission and
expulsion phases of ejaculation (figure 8).

Endpoints:
Number and latency of ejaculations (corresponding
to the expulsion of a seminal plug)

Figure 7: Example of recording of seminal vesicle pressure (SV-P) and bulbospongious muscle electromyogu
gram (BS-EMG) during ejaculation induced by i.p. p-chloroamphetamine (PCA). On the left panel are illustu
trated the successive SVP and BS-EMG peaks that occur over the 30 min-period following PCA injection (5
mg/kg). Right panel: a sample response from the left panel shows the time shift (T) between the beginning of
the SVP rise and the first consistent BS contraction (Pelvipharm internal data).
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Summarized methodology:

spinal modulations that involve dopaminergic system.

Under anaesthesia (isoflurane, urethane or penttobarbital), the carotid artery and the right seminal
vesicle are catheterized to measure concomitantly
arterial pressure (AP) and seminal vesicle pressure
(SVP). Electrical activity of the bulbospongiosus
muscle (BS EMG) is also recorded. Physiological
markers are monitored before and over 30 min after
PCA systemic injection (i.v. or i.p.). Computerized
analysis of the recordings is then performed a posterriori using custom-written analysis programs.

Clément, P. et al. , J Sex Med (2009) : 6 : 980-988.;
Clément, P. et al. J Sex Med (2009) : 6 : 126-134.

Endpoints:

Objective:

Number and latency of ejaculations (corresponding
to the expulsion of a seminal plug)

To induce a complete ejaculatory response in the anaaesthetised rat. In this model, physiological markers
of the emission and expulsion phases of ejaculation
induced by electrical microstimulation of the lumbar
spinothalamic cells (LSt), the key component of the
spinal generator for ejaculation, can be measured.
Contractions of the vas deferens and the bulbosponggiosus muscle are regarded as physiological markeers of, respectively, emission and expulsion phases
of ejaculation.

Clément, P. et al. , Br J Pharmacol (2008) : 154 :
1150-1159.; Kitrey, ND. et al. Neuroscience (2007):
149 : 636-641.; Clément, P. et al. Neuroscience
(2007) : 145 : 605-610.

d) Ejaculation induced by electrical stimulatu
tion of the lumbar spinothalamic cells in anau
aesthetised rat

Number, latency, amplitude, duration and area under
the curve of SVP increases
Number, latency, frequency and duration of BS conttractions
Time interval between SVP increase and BS conttractions
Remarks:

Summarized methodology:

7-OH-DPAT triggers ejaculation by stimulating dopammine D2/D3 receptors at the brain level. Therefore,
this model is suitable for studying peripheral and spinal
modulations of the ejaculatory process but also supra-

Rats are anaesthetised with urethane or pentobarbital
and intraluminal vas deferens (VD) pressure as well
as bulbospongiosus muscle (BS) electrical activity

Figure 8: Example of recording of seminal vesicle pressure and bulbospongiosus muscle electromyogram
(EMG) during ejaculation induced by i.v. 7-OH-DPAT in isoflurane anaesthetised rat (Pelvipharm internal data).
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Endpoints:

(BS EMG) are monitored. For LSt microstimulation,
an electrode is positioned in laminae VII-X (figure
9). Electrical stimulation protocol is adapted to the
aim of the experimental investigation. Analysis of the
recordings is performed a posteriori using customwritten routines in Elphy software (Sadoc, CNRS,
Gif-sur-Yvette, France).

Latency, amplitude, duration and area under the
curve of VD increases
Latency, frequency, duration and area under the
curve of BS contractions
Borgdorff, AJ. et al. Eur Urol (2008) : 54 : 449-456.

Figure 9: The spinal location where microstimulation evokes ejaculation related events corresponds to the
LSt neuron area. (a) Strong current injections through the stimulation electrode at the end of the experiment
marked the spinal location from which ejaculation and ejaculation related events could be evoked (spinal
cord section at L4, cc = central canal). (b) Left: Dp(SV) response (red) in a single rat for various electrode
depths, ie vertical distance from the dorsal surface of the spinal cord at L4 level. Green line indicates stimulu
lation period, red numbers stimulation sequence. Middle: corresponding maximal amplitude of Dp(SV) (red
dots) vs. electrode depth (vertical axis). The Gaussian function (black) used for data fitting peaks at -1540
mm from the spinal cords’ dorsal surface. Right: summary data for the maximal amplitude of Dp(SV) and
electrode depth (n = 9, red) with mean Gaussian fit (black). For each animal, data was normalized by the
Dp(SV) maximal amplitude and the peak position of the Gaussian. Microstimulation applied at L2 and L4
evoked the highest maximal amplitude of Dp(SV) (c) and BSM-rEMG (d). Animal numbers indicated for spinal
levels. (e) When placing two electrodes spaced 500 mm laterally at L4, significantly larger maximal amplitu
tudes of Dp(SV) (red) and BSM-rEMG (black) were evoked near the spinal cord midline.

323

Comittee 7.indd 323

8/25/2010 1:00:13 PM

4.References

roanatomical control of ejaculation. The UG reflex
comprises rhythmic contractions of the perineal
muscles, (ischiocavernosus and bulbospongiosus
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could be elicited by brief urethral distension or puddendal sensory nerve stimulation [7,45,62]. These
physiological responses also occur during orgasm
in women.
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Peripheral nerves relaying the afferent (sensory) and
efferent (motor) information during the UG reflex are
the pelvic and pudendal nerves, and damage to these
nerves during pelvic surgery (e.g. prostatectomy,
hysterectomy) can result in orgasmic dysfunction.
The pudendal (somatic) nerve relays sensory stimuli
from the perineum, penis, clitoris, urethra and the
pelvic floor musculature. These sensory signals are
essential for activation of the UG reflex 7,45. The puddendal nerve afferents enter the spinal cord through
the superficial dorsal horn of segments L6-S1 (humman - S2-S4) and travel through the medial dorsal
horn to the dorsal gray commissure, which is located
in the medial cord [13,46,52,58,61]. Autonomic affereents may also contribute to sensory inputs from the
genital organs. Pelvic afferents terminate primarily
in spinal segments L6-S1 (sacral cord in humans).
The fibers course through the lateral dorsal horn
and extend toward the intermediolateral cell column
[2,14,48-50]. The efferent fibers of the pudendal
nerve provide innervation of the pelvic floor and anal
and urethral sphincters which contract rhythmically
during the UG reflex. The pudendal motoneurons
are located in the ventral horn of the lumbar spinal
cord in Onuf’s nucleus, which in the rat is divided
anatomically into the dorsomedial and dorsolateral
nuclei [46]. Therefore, spinal pathways regulating
the UG reflex are located in the lower lumbar-sacral
spinal cord. However, there is some evidence that
the sensation of orgasm in women may be percceived through higher spinal (hypogastric pathways)
and brain (vagal) circuits [29-31]. A spinal pattern
generator for the UG reflex has been proposed and
evidence from several sources suggests it includes
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iii. Urogenital reflex
Neurophysiologic recordings in both men and women
have shown that rhythmic contractions of the genital
organs, anal sphincter and pelvic floor muscles occcurs concomitant with ejaculation and the sensation
of orgasm/climax [4,5,16,17,32]. In men, orgasm
is closely associated with ejaculation and can be
defined as the expulsion of fluids from the urethra,
which is facilitated by rhythmic perineal muscle conttractions. Therefore, strictly speaking both emission
(secretion of seminal fluids) and ejaculatory reflexes
(rhythmic perineal muscle contractions) are required
for the full ejaculatory pattern in men. However, there
is little conclusive evidence that women ejaculate
during orgasm [3,22]. In women, pelvic floor, vaginnal, uterine and anal sphincter contractions have
been reported to be associated with the sensation of
orgasm and climax. Therefore, similar physiological
responses occur during orgasm in men and women.
The urogenital (UG) reflex is a model developed on
the rat that mimics the expulsion phase of ejaculattion and the genital changes seen during orgasmic
responses in both men and women [7,18,45,57].
Use of this model has provided important informattion on the physiological, pharmacological and neur-
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neurons in the medial gray of spinal segments L3-L4
[6,45,59]. Some of these neurons have been identtified (LSt cells) which project to the thalamus and
contain galanin and NK1 receptors; these neurons
are activated with ejaculatory behavior and with the
UG reflex in males but not in females [35,38,59,60].
Further elucidation of the spinal generator mediating
female genital responses is required.

thetic and sympathetic nerves (pelvic and hypogasttric). In addition, c-fos positive nuclei were found
in the dorsal horn suggesting that the dorsal horn
neurons form connections within the superficial laminnae and these cells may be important in coordinating
intraspinal and supraspinal information. Spinal internneurons in the lateral, intermediate and medial gray
were also activated with the UG reflex; these cells
include components of the spinal pattern generator
that regulates the UG reflex.

Neuroanatomical tract tracing studies using the
neurotrophic virus, pseudorabies virus (PRV), have
been used to identify the spinal and brain neurons
innervating the pelvic organs that contribute to the
UG reflex [33,36,43,44,63]. Injection of PRV into the
pelvic organs (penis, clitoris and perineal muscles)
resulted in labeling of postganglionic neurons in the
major pelvic ganglia (penis and clitoris) and pudenddal motor neurons (perineal muscles). Sympathetic
and parasympathetic preganglionic neurons of the
hypogastric and pelvic nerve, respectively, were also
labeled. Spinal interneurons were located in and
around the intermediolateral cell column and in the
medial gray forming a column of neurons through
segments T13-S1. These studies suggest that spinnal interneurons involved in the UG reflex course
through the lower thoracic lumbosacral cord in the
lateral and medial gray. These cells may be importtant in the integration of multiple pelvic responses
seen during sexual behavior.

The brain exerts an inhibitory and facilitatory influeence on the lumbosacral pathways involved in the
UG reflex. Physiological and pharmacological studiies demonstrated that the UG reflex was tonically inhhibited by neurons in the ventral medullary reticular
formation (the nucleus paragigantocellularis, nPGi)
[40,41]. Further studies confirmed that lesions of this
region facilitated ex copula sexual reflexes in males
and improved ejaculatory performance [39,64]. Neurroanatomical tract tracing studies confirmed that the
nPGi projects to and receives inputs from the penis,
clitoris, perineal muscles and pelvic efferent neurons
and interneurons in the lumbosacral spinal cord that
modulate pelvic reflexes. Excitatory and inhibitory
neurons in the nPGi respond to genital stimulation
in the female rat and to manipulations of the pelvic,
pudendal nerves and dorsal nerve of the penis in the
male [23-25,27,28]. These studies provide evidence
that the nPGi tonically inhibits somato-motor output
that is associated with the UG reflex and receives
sensory information related to sexual function. It
is well established that the medial preoptic area
(MPOA) plays an important role in sexual behavior
[15,20,26,42,51]. Stimulation of the MPOA induces
rhythmic contractions of the pudendal motor nerve

Activation of c-fos, an immediate early gene, has
been used to identify spinal neurons that are activvated during the UG reflex [35,38]. Activation of the
UG reflex resulted in increased c-fos expression in
lower thoracic-lumbosacral spinal segments. The
spinal circuits involve an afferent arc via the pudenddal nerve and efferent outputs via the parasympat-

Responses to urethral distension in the spinalized, anesthetized female rat (38)
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and the bulbospongiosus muscle [42]. The MPOA
does not directly innervate spinal circuits involved
in sexual reflexes and physiological and neuroanattomical studies have shown that the midbrain periaaqueductal gray (PAG) and the ventrolateral medulla
(VLM) are important relay sites for these mediated
by the MPOA responses [34,37,53,54].
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Research efforts continue to examine the pharmmacological control of the UG reflex. Currently a
number of neurotransmitters acting on specific recceptors have been shown to activate or inhibit the
UG reflex [1,8,10-12,19,21,41,56,57,67,68]. Briefly,
compounds that inhibit the UG reflex include serottonin and opioid agonists, while muscarinic agonists
and dopamine activate/ facilitate the UG reflex. Adrrenergic systems are also involved [47,65,66,68].
In addition, to specific neurotransmitters, universal
compounds that can activate general excitatory recceptors (glutamate) or inhibitory receptors (GABA)
are involved.

18. Giraldi, A, Marson, L, Nappi, R, et al. (2004). Physiology of
female sexual function: animal models. J Sex Med 1, 237-253.
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21. Gomez, LE, Flores, R, Cano, P, et al. (2005). Cholinergic
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levels of these hormones, suggesting that sexual
behavior/responses can be triggered with adequate
stimulation from the genitals or from the brain.

published suggesting a role for the vagus nerve in
genital sexual responses. The peripheral innervation
of the pelvic organs has been reviewed by several
authors [24-26]. These nerves convey impulses from
the brain and spinal cord to control motor, secretory
and vascular functions, or mediate pleasurable or
painful sensations [24,27-31]. The autonomic nerves
regulate blood flow and the involuntary smooth musccle contractions that may accompany arousal while
the somatic nerves control the voluntary or striated
muscle responses that often occur during climax /
orgasm. In addition, there is some evidence that clittoral erection is mediated by local mechanisms that
are similar to that of penile erection [32-34]. Sensory
inputs from the genitalia or brain can facilitate arousaal and climactic responses and are mediated by both
the somatic and autonomic systems.

Sexual responses in women include desire, arousal
and orgasm, while these sensory responses are percceived by the brain, there are associated peripheral
autonomic and somatic changes that occur in the
genital organs that are indicative of female sexual
responses. Genital arousal responses include vasoccongestion and neuromuscular changes of the clitorris and vagina and vaginal lubrication [7,15-19]. Phassic contractions of the striated and smooth muscles
of the pelvic floor, perivaginal muscles, vagina and
uterus occur during sexual excitement and often duriing orgasm [2,8,20-23] [ add -meston 97 etc]. The perripheral models of female sexual responses involve
monitoring changes in vaginal and clitoral blood flow
and temperature and vaginal secretions as well as
monitoring smooth and striated muscle contractions
of the vagina, uterus, anal sphincter and pelvic floor
muscles. Examination of tissue responses (in vitro
studies) also provides information of the neural and
local neurotransmitters involved.

2. Vaginal responses
Genital arousal in females is associated with inccreased blood flow to the vagina and clitoris which
results in clitoral erection, vaginal engorgement,
changes in vaginal luminal diameter and vaginal lubbrication. Studies have been published investigating
the physiological changes that occur in the vagina
and clitoris [15,32-39], and these studies provide a
working model for genital arousal in females. The
first studies examining female genital function were
focused on the estrous cycle and its relationship to
pregnancy [40-43]. Techniques developed during

1. Neural Pathways
The genitalia and pelvic floor muscles are regullated by the sympathetic and parasympathetic nervvous system (pelvic nerves, hypogastric nerve,
paravertebral sympathetic chains) and by somatic
nerves (pudendal nerve). Evidence has also been

Effect of repeated electrical stimulations (6V, 10Hz, 1 ms) of the pelvic nerve on vaginal parameters including
blood flow in anesthertized female rat (15).
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these studies included monitoring vaginal blood flow
and temperature in multiple species and provided
the tools that were translated to monitoring changes
of the genital organs during sexual responses.

and lubrication [34,39,50]. Local administration of pappaverine hydrochloride and phentolamine increased
vaginal wall pressure and vaginal blood flow in rabbbits [32]. Further studies are required to understand
the role of these neurotransmitters as well as examiining the role of specific adrenergic receptors and
neuropeptides in the regulation of genital arousal.

The majority of these studies have used stimulation
of the pelvic nerve in the anesthetized model and
monitored changes in vaginal and/or clitoral blood
flow [15,32,34,35,38,39,44,45]. Stimulation of the
pelvic nerve in the rabbit resulted in increases in
vaginal length, pressure and blood flow, and clitorral blood flow. Similar changes in vaginal and clitoral
hemodynamics were elicited by pelvic nerve stimulattion in the rat and dog (i.e. increases in vaginal blood
flow, increases in vaginal wall tension and stimulattion of the dorsal clitoral nerve elicited increased clittoral blood flow).

Other models of genital arousal include monitoring
the appearance of external genitalia in conscious rats
after apomorphine treatment in which engorgement
of the tissue surrounding the vagina and increased
introitus diameter occurred (lasted 2-3sec) [19]. Howeever, these response are very infrequent (1-4 every
30min) and thus studies confirming these usefulness
of this model are required [19]. Changes in vaginal
temperature have been monitored in animal modeels; however, the reproducibility of detecting tempperature changes in small animals is questionable.

A more recent study reported that stimulation of the
somatosensory afferents could also elicit increases
in vaginal blood flow [38]. Stimulus intensities reqquired to increase vaginal blood flow were significcantly lower than those evoking rhythmic firing of the
pudendal motor nerve or contraction of the vaginal
smooth muscle. The increase in vaginal blood flow
induced by activation of pudendal nerve afferents
was abolished by pelvic nerve cuts, suggesting that
sensory stimulation can increase vaginal blood flow
(genital arousal) through spinal pathways that activvate parasympathetic (pelvic nerve) efferent output.

Little research has been conducted on the brain
mechanism regulating female genital arousal ressponses; however one study demonstrated an inccrease in vaginal blood flow upon electrical stimulattion of the medial preoptic area [15].

3. Orgasmic-like responses
Contractions of the pelvic muscles, anal sphincter
and vagina frequently occur during orgasm or climax
in women and these responses have been used as
a model to further understand the CNS control of
orgasmic responses in females [38,51,52]. Some
of the physiological components are neurologically
similar to those that occur during ejaculation/orgasm
in men (see urethrogenital (UG) reflex section).
Rhythmic contractions of the pudendal motor nerve,
vagina, anal sphincter and uterus were elicited by
brief urethral distension or pudendal sensory nerve
stimulation [38,51,52].

The effects of gonadal steroid hormones on genital
blood flow have been examined and they confirm that
ovariectomy changes vaginal tissue morphology and
reduces blood flow response to pelvic nerve stimullation [32,36,46]. However, other studies showed
consistent pelvic nerve induced increases in blood
flow to the vagina and clitoris, although evidence for
larger responses was reported with the addition of
estradiol [15,36,45,46]. A number of studies have
shown that the hypogastric and pelvic nerves are
sensitive to the levels of circulating gonadal steroid
hormones and this altered sensitivity changes vaginnal arousal [28,47,48]. Further studies are required
to understand the role of gonadal steroid hormones
in sexual responses as well as changes that occur
with and post menopause.

Brain and spinal pathways regulating the UG reflex
in female rats appear similar to that reported in male
rats. However, the spinal pattern generator thought
to mediate ejaculatory reflexes in males does not
appear to be activated during the UG reflex in females
[52,53]. Further elucidation of the spinal generator
mediating female genital responses is required.

More research is also required to understand the
pharmacological control of genital arousal responses.
Only a few studies have been published. Intravenous
administration of low doses of apomorphine caused
an increase in pelvic nerve stimulation-induced peak
clitoral intracavernosal and vaginal wall blood flow in
rabbits [49]. In rats, atropine failed to affect the pelvic
nerve induced increase in vaginal blood flow, but did
block the vaginal contraction, suggesting acetylcholline may not play a major role in vaginal engorgemment during sexual arousal [15]. Several studies
have documented that nitric oxide mechanisms are
involved in mediating increases in vaginal blood flow

v. References
1.

Levin RJ: The physiology of sexual function in women.
Clin Obstet Gynaecol 1980;7:213-252.

2.

Levin RJ: Sex and the human female reproductive tract-what really happens during and after coitus. Int J Impot
Res 1998;10 Suppl 1:S14-21.

3.

Laan E, Everaerd W: Physiological measures of vaginal
vasocongestion. Int J Impot Res 1998;10 Suppl 2:S107110; discussion S124-105.

4.

Meston CM: Sympathetic nervous system activity and
female sexual arousal. Am J Cardiol 2000;86:30F-34F.

329

Comittee 7.indd 329

8/25/2010 1:00:20 PM

5.

Sipski ML, Alexander CJ, Rosen R: Sexual arousal and
orgasm in women: effects of spinal cord injury. Ann Neurol
2001;49:35-44.

27.

Meston CM, Frohlich PF: Update on female sexual functtion. Curr Opin Urol 2001;11:603-609.

Berkley KJ, Hotta H, Robbins A, Sato Y: Functional propeerties of afferent fibers supplying reproductive and other
pelvic organs in pelvic nerve of female rat. J Neurophysiol
1990;63:256-272.

6.

28.

7.

van Lunsen RH, Laan E: Genital vascular responsiveness and
sexual feelings in midlife women: psychophysiologic, brain,
and genital imaging studies. Menopause 2004;11:741-748.

Robbins A, Berkley KJ, Sato Y: Estrous cycle variation of
afferent fibers supplying reproductive organs in the female
rat. Brain Res 1992;596:353-356.

29.

8.

Meston CM, Levin RJ, Sipski ML, Hull EM, Heiman JR:
Women>s orgasm. Annu Rev Sex Res 2004;15:173-257.

Berkley KJ, Hubscher CH, Wall PD: Neuronal responses
to stimulation of the cervix, uterus, colon, and skin in the
rat spinal cord. J Neurophysiol 1993;69:545-556.

9.

Rellini AH, McCall KM, Randall PK, Meston CM: The rellationship between women>s subjective and physiological
sexual arousal. Psychophysiology 2005;42:116-124.

30.

10.

Waxman SE, Pukall CF: Laser Doppler Imaging of Genital
Blood Flow: A Direct Measure of Female Sexual Arousal. J
Sex Med 2009.

Berkley KJ, Robbins A, Sato Y: Functional differences bettween afferent fibers in the hypogastric and pelvic nerves
innervating female reproductive organs in the rat. J Neurrophysiol 1993;69:533-544.

31.

11.

Silber M: Hormonal influences in women, as reflected in cognnitive function, libido, sexual behaviour and premenstrual
symptoms. Acta Obstet Gynecol Scand 1991;70:393-394.

McKenna K: The brain is the master organ in sexual functtion: central nervous system control of male and female
sexual function. Int J Impot Res 1999;11 Suppl 1:S48-55.

32.

12.

Pfaff DW, Vasudevan N, Kia HK, Zhu YS, Chan J, Garey
J, Morgan M, Ogawa S: Estrogens, brain and behavior:
studies in fundamental neurobiology and observations
related to women>s health. J Steroid Biochem Mol Biol
2000;74:365-373.

Park K, Goldstein I, Andry C, Siroky MB, Krane RJ, Azaddzoi KM: Vasculogenic female sexual dysfunction: the
hemodynamic basis for vaginal engorgement insufficciency and clitoral erectile insufficiency. Int J Impot Res
1997;9:27-37.

33.

Cellek S, Moncada S: Nitrergic neurotransmission mediaates the non-adrenergic non-cholinergic responses in the
clitoral corpus cavernosum of the rabbit. Br J Pharmacol
1998;125:1627-1629.

34.

Angulo J, Cuevas P, Cuevas B, Bischoff E, Saenz de Tejjada I: Vardenafil enhances clitoral and vaginal blood flow
responses to pelvic nerve stimulation in female dogs. Int J
Impot Res 2003;15:137-141.

35.

Vachon P, Simmerman N, Zahran AR, Carrier S: Increases
in clitoral and vaginal blood flow following clitoral and pelvvic plexus nerve stimulations in the female rat. Int J Impot
Res 2000;12:53-57.

36.

Min K, Munarriz R, Kim NN, Goldstein I, Traish A: Effects
of ovariectomy and estrogen and androgen treatment on
sildenafil-mediated changes in female genital blood flow
and vaginal lubrication in the animal model. Am J Obstet
Gynecol 2002;187:1370-1376.

37.

Stafford SA, Tang K, Coote JH: Sympathetic genital ressponses induced by p-chloroamphetamine in anaesthettized female rats. Neuroscience 2006;138:725-732.

38.

Cai RS, Alexander MS, Marson L: Activation of somatossensory afferents elicit changes in vaginal blood flow and
the urethrogenital reflex via autonomic efferents. J Urol
2008;180:1167-1172.

39.

Kim SW, Jeong SJ, Munarriz R, Kim NN, Goldstein I,
Traish AM: An in vivo rat model to investigate female vaginnal arousal response. J Urol 2004;171:1357-1361.

40.

Abrams RM, Stolwijk JA: Heat flow device for vaginal
blood flow studies. J Appl Physiol 1972;33:144-146.

41.

Benoit HJ, Borth R, Woolever CA: A transducer probe for
the detection of oestrogen effects on vaginal blood flow in
sheep. Acta Endocrinol (Copenh) 1975;79:102-110.

42.

Randall NJ, Beard RW, Sutherland IA, Figueroa JP, Drost
CJ, Nathanielsz PW: Validation of thermal techniques for
measurement of pelvic organ blood flows in the nonpregnnant sheep: comparison with transit-time ultrasonic and
microsphere measurements of blood flow. Am J Obstet
Gynecol 1988;158:651-658.

13.

Bancroft J: The endocrinology of sexual arousal. J Endoccrinol 2005;186:411-427.

14.

Motofei IG, Rowland DL: The physiological basis of human
sexual arousal: neuroendocrine sexual asymmetry. Int J
Androl 2005;28:78-87.

15.

Giuliano F, Allard J, Compagnie S, Alexandre L, Droupy
S, Bernabe J: Vaginal physiological changes in a model
of sexual arousal in anesthetized rats. Am J Physiol Regul
Integr Comp Physiol 2001;281:R140-149.

16.

Sipski ML: Sexual response in women with spinal cord injury:
neurologic pathways and recommendations for the use of
electrical stimulation. J Spinal Cord Med 2001;24:155-158.

17.

Giuliano F, Rampin O, Allard J: Neurophysiology and pharmmacology of female genital sexual response. J Sex Marital
Ther 2002;28 Suppl 1:101-121.

18.

Levin RJ: The physiology of sexual arousal in the human
female: a recreational and procreational synthesis. Arch
Sex Behav 2002;31:405-411.

19.

Beharry RK, Hale TM, Wilson EA, Heaton JP, Adams
MA: Evidence for centrally initiated genital vasocongesttive engorgement in the female rat: findings from a new
model of female sexual arousal response. Int J Impot Res
2003;15:122-128.

20.

Fox CA, Fox B: A comparative study of coital physiology,
with special reference to the sexual climax. J Reprod Fertil
1971;24:319-336.

21.

Gillan P, Brindley GS: Vaginal and pelvic floor responses
to sexual stimulation. Psychophysiology 1979;16:471-481.

22.

Bohlen JG, Held JP, Sanderson MO,AhlgrenA: The female orggasm: pelvic contractions.Arch Sex Behav 1982;11:367-386.

23.

Sipski ML, Alexander CJ, Rosen RC: Orgasm in women
with spinal cord injuries: a laboratory-based assessment.
Arch Phys Med Rehabil 1995;76:1097-1102.

24.

McKenna KE, Marson L: Spinal and brainstem control of sexuual function. in Jordan D (ed): Central Control of Autonomic
Function. Hardwood Acedemic Publishers, 1997, 151-187.

43.

25.

Janig W, McLachlan EM: Organization of lumbar spinal
outflow to distal colon and pelvic organs. Physiol Rev
1987;67:1332-1404.

Sjoquist PO, Bjellin L, Carter AM: Blood flow to the genittal tract of oestrous and dioestrous guinea-pigs. J Reprod
Fertil 1977;51:83-86.

44.

26.

Peters LC, Kristal MB, Komisaruk BR: Sensory innervattion of the external and internal genitalia of the female rat.
Brain Res 1987;408:199-204.

Min K, Kim NN, McAuley I, Stankowicz M, Goldstein I,
Traish AM: Sildenafil augments pelvic nerve-mediated femmale genital sexual arousal in the anesthetized rabbit. Int
J Impot Res 2000;12 Suppl 3:S32-39.

330

Comittee 7.indd 330

8/25/2010 1:00:20 PM

45.

Kim SW, Kim NN, Jeong SJ, Munarriz R, Goldstein I, Traish
AM: Modulation of rat vaginal blood flow and estrogen
receptor by estradiol. J Urol 2004;172:1538-1543.

46.

Min K, Munarriz R, Kim NN, Choi S, O>Connell L, Goldstein I,
Traish AM: Effects of ovariectomy and estrogen replacement
on basal and pelvic nerve stimulated vaginal lubrication in
an animal model. J Sex Marital Ther 2003;29 Suppl 1:77-84.

47.

Bradshaw HB, Temple JL, Wood E, Berkley KJ: Estrous
variations in behavioral responses to vaginal and uterine
distention in the rat. Pain 1999;82:187-197.

48.

Ting AY, Blacklock AD, Smith PG: Estrogen regulates vaginnal sensory and autonomic nerve density in the rat. Biol
Reprod 2004;71:1397-1404.

49.

Tarcan T, Siroky MB, Park K, Goldstein I, Azadzoi KM:
Systemic administration of apomorphine improves the
hemodynamic mechanism of clitoral and vaginal engorgemment in the rabbit. Int J Impot Res 2000;12:235-240.

50.

Giraldi A, Alm P, Werkstrom V, Myllymaki L, Wagner G,
Andersson KE: Morphological and functional characterizattion of a rat vaginal smooth muscle sphincter. Int J Impot
Res 2002;14:271-282.

51.

Vathy I, Marson L: Effects of prenatal morphine and coccaine exposure on spinal sexual reflexes in male and femmale rats. Physiol Behav 1998;63:445-450.

52.

Marson L, Cai R, Makhanova N: Identification of spinal
neurons involved in the urethrogenital reflex in the female
rat. J Comp Neurol 2003;462:355-370.

53.

Truitt WA, Shipley MT, Veening JG, Coolen LM: Activation
of a subset of lumbar spinothalamic neurons after copullatory behavior in male but not female rats. J Neurosci
2003;23:325-331.

Cardiovascular disease, hypertension or related
risk-factors that cause endothelial dysfunction and
progressive vascular structural changes are linked
to male and female sexual dysfunctions (Kirby et al
2005, Esposito et al 2008, Shabsigh et al 2008, Verronelli et al 2009). The microcirculation is proposed
to be of particular interest and at risk for functional
and structural alterations during the development of
cardiovascular and metabolic diseases (Gates et al
2009). Sexual symptoms are reported often to procceed the onset of signs of coronary artery disease
and undiagnosed hyperglycemia in men with erectile
dysfunction and it has been proposed that the smalldiameter penile resistance arteries due to a smaller
diameter / wall ratio less favourably tolerate lumen
narrowing and vascular wall remodelling and plaque
formation (Montorsi et al 2005, Grover et al 2006).
Altered clitoral or vaginal hemodynamics have been
described in preclinical female models for vascular
disease but although some postmenopausal patients
with genital arousal disorder are reported to exhibit
lower vaginal vasocongestive responses to erotic
stimuli, the relations to cardiovascular disease, humman genital vascular dysfunction and peripheral
arousal disorder are unclear (Min et al 2002, Park
et al 2002, Basson and Brotto 2003, Kim et al 2006).
Furthermore, clitoral and vulvar swelling and lubricattion has been proposed to rather be an automatic
reflex that may not well correlate to the subjective
arousal in women which in turn reflects a need for
well defined endpoints and interpretations of results
in relation to sexual function or health risk factors in
studies of female genital vascular responses in animmal models (Basson 2008).

C. Vascular Aspects & models
of disease
i. Background

Below follows an overview of findings on the male
and female genital responses in models for lifespan
parameters (ageing, hormones), disease processes
(hypertension, diabetes), or lifestyle factors (diet,
smoking, recreational drugs). When convenient, mollecular biological information, functional activities of
isolated tissues, and in vivo genital responses are
described for various mammals in relation to findings
in humans.

Improved understanding of the pathophysiological
mechanisms and significance of peripheral vascullar disease in sexual dysfunctions are of interest not
only to identify novel therapeutic approaches in sexuual medicine but also to define relations to common
health risk factors and to at earlier stages detect and
prevent progression of systemic metabolic and vasccular diseases.
Penile erection depends on healthy cavernous arteriies and erectile tissues, and although less investiggated, functional vascular tissues of the clitoris and
vagina are of importance for female genital responsees (Park et al 1997, Goldstein et al 1998, Anderssson 2001, Munarriz et al 2003, Dean and Lue 2005,
Basson and Brotto 2003, Prieto 2008). Stimuli from
autonomic nerves and endothelium modify vascular
compliance and local bloodflow, and the vascular
endothelium per se has an important role to control
cell integrity, nutrition, coagulation and inflammation
(Andersson 2001, Saenz de Tejada et al 2004, Munnnariz et al 2003, Gates et al 2009). In addition, other
factors such as hormones are linked to regulation
of vascular hemostasis (Munnariz et al 2003, Orshal
and Khalil 2004, Traish and Kim 2005).

ii. Models for Lifespan
factors
1. Ageing
The structure and function of arteries change
throughout a lifetime. In general, changes in arterial
function and structure with increasing age are simillar across species (human, monkey, rodents) with
respect to many parameters such as e.g. stiffness
(decreased elastin; increased collagen), endothelial
dysfunction, intimal thickening and medial dysfuncttion, increased levels of inflammatory chemokines,
reduced availability of nitric oxide (NO) and vascular
endothelial growth factor, and increased activity of
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2. Sex hormones

transforming growth factor-β1 and the Angiotensin
II–signaling cascade (Najjar et al 2005).

Initial studies with testosterone in female rats reporteed effects on vaginal secretory components (Kenneddy and Armstrong 1976). More recent investigations
of peripheral actions of testosterone or dihydrotesttosterone in the genital tissues of male and female
rats include similar androgen-dependent regulation
of NOS expression and activity, arginase activity, as
well as adrenergic nerve expression or contractile
activity (Zvara et al 1995, Lugg et al 1995, Shirar et
al 1997, Penson et al 1997, Reilly et al 1997, Park et
al 1999, Marin et al 1999, Traish et al 2003, Kim et
al 2004, Pessina et al 2006). For the penile corpus
cavernosum, testosterone has also been described
to positively regulate the expression of phosphodieesterase 5 (Zhang et al 2005). Supporting a role for
testosterone in modifying the neurovascular functtions of the penile vasculature and corpus cavernossum tissue, erectile function of rats, mice, cats and
rabbits recorded as in vivo intracorporal pressure
changes in response to intracorporal injection of vassoactive agents, stimulation of the cavernous nerve
or the medial preoptic area, or to administration of
apomorphine or oxytocin were decreased in castrateed rats, and improved by testosterone supplementattion (Mills et al 1992, Giuliano et al 1993, Heaton et
al 1994, Melis et al 1994, Mills et al 1994, Lugg et al
1995, Zvara et al 1995, Bivalacqua et al 1998, Pallese et al 2003, Zhang et al 2005, Suzuki et al 2007).
In addition, in the streptozotocin-rat or alloxan-rabbbit diabetic models, but not in aging spontaneously
hypertensive rats (SHR), testosterone treatment impproved signs of hypogonadism and in vitro and in
vivo erectile responses (Hannan et al 2006, Zhang
et al 2006)

Corpus cavernosum tissue from aged humans, rabbbits, monkeys, mice and rats have been evaluated
with respect to ultrastructural changes, protein activitties, and nerve and endothelial functions. Findings
include fibrous remodeling, altered growth factor
activity-profiles, reduced acetylcholine-mediated rellaxations, reduced NO-synthase and cGMP-activitties, reduced amounts of vasoactive intestinal polyppeptide, calcitonin gene-related peptide and cAMP,
altered adrenergic, endothelin-1, angiotensin and
Rho-kinase activities, and increased superoxide leveels (Bornman et al 1985, Christ et al 1990, Ragazzi
et al 1996, Carrier et al 1997, Champion et al 1999,
Dahiya et al 1999, Shen et al 2000, Bivalacqua et al
2000, 2003, 2007, Bakircioglu et al 2001, Anderssson 2001, Rajasekaran et al 2002, 2005, Jin et al
2006, Numao et al 2007, Yousif et al 2007). The rat
has been the species of choice for investigations
of the impact of age on erectile function in vivo. In
comparison to Doppler-verified reduced penile blood
flow in response to intracavernous administration of
prostaglandin E1 in aged men, numerous investigattors have described decreased erectile responses
by direct measurement of intracavernous pressures
in response to intracorporeal injection of vasoactive
drugs, stimulation of the cavernous or dorsal nerves
of the penis, or systemic administration of apomorpphine (Garbán et al 1995, Calabro et al 1996, Chung
et al 1997, Champion et al 1999, Bivalacqua et al
2000, 2003, Melman et al 2003, Park et al 2004,
Sakamoto et al 2005).
Reduction in the smooth muscle content of clitoral
erectile tissue from human cadavers have been
described correlated with increase in age and that
presence of cardiovascular mortality increased
progression of fibrosis (Tarcan et al 1999). Little
information is available on structural or functional
changes of female genital responses in preclinical
models of aging. One study investigated the
affect of aging on apomorphine-induced genital
vasocongestive arousal (GVA) recorded by visual
inspection and defined as significant engorgement of
tissue surrounding the vagina as well as an increase
in the dimensions of the introitus that lasted for 2–3
seconds. Compared to young rats (225 – 250 gr),
only 40% of 18-month old female rats responded to
apomorphine and exhibited an approximately 50%
reduction of the number GVA responses during a 30minute observation period. In comparison in a small
study of 48 women, when analyzed by age, older
women (ages 55 - 67 y) had significantly lower basal
clitoral, labial, urethral and vaginal blood velocities
than younger women (ages 25 - 54 y), whereas
following sexual stimulation using a erotic video, no
differences in genital blood velocities were recorded
(Berman et al 1999).

Contrasting results on the effects of testosterone on
female genital vascular responses in ovariectomized
animals have been reported. In a castrate rat modeels, testosterone-treatment (5.5-55 microgram/day;
2 weeks) was described to increase vaginal bloodflow recorded with laser Doppler flowmetry (Traish et
al 2007). In contrast, testosterone (100 microg/day)
failed to improve genital blood-flow (laser oximeter
recordings) or vaginal lubrication in ovariectomized
rabbits (Min et al 2002). Further studies are necesssary to understand if these findings reflect differencees between species or in methodological approach.
The effects of antiandrogens or estrogens on erectile
responses have received little attention. One study
describe that a single dose of flutamide, a clinically
available androgen receptor antagonist, significantly
decreased apomorphine-induced erections to less
than 50% over 12 hours with recovery of erectile
response within 48 hours. In comparison, a single dose
of p,p-DDE, a DDT-metabolite and environmental
pollutant acting as an androgen receptor antagonist,
decreased apomorphine-induced erections for at
least two weeks (Brien et al 2000). A phytoestrogen,
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daidzen (100 mg/kg daily), was shown to decrease
apomorphine-induced erections from the 30th day
of treatment without differences compared with
a synthetic estrogen (Pan et al 2007). In isolated
corpus cavernosum tissue, chronic treatment with
estradiol or daidzein decreased smooth muscle cell
and elastic fiber content of the erectile tissue, reduced
relaxant responses to acetylcholine, nitroglycerin, or
activation of nerves and potentiated noradrenalininduced contraction (Srilatha and Adaikan 2004,
Huang et al 2008).

has also been recorded in deoxycorticosterone-salt
and stroke prone-spontaneously hypertensive rats
(Chitaley et al 2001). Numerous studies have also
evaluated pharmacotherapy for erectile dysfuncttion or hypertension on erectile function or structure
and function of the erectile tissue in hypertensive rat
models (Dorrance et al 2002, Tong 2000, Hale et
al 2002, Toblli et al 2004ab, 2006ab, 2007a, BehrRoussel et al 2005, Mazza et al 2006, Hannan et
al 2006, Shamloul and Wang 2006, Ushiyama et al
2006, 2008, Fibbi et al 2008).

Ovariectomy has been shown induce thinning of
the vaginal epithelial layers, decrease vaginal submmucosal microvasculature, aqcuaporins and NOS
content, increase clitoral cavernosal fibrosis, reduce
relaxant responses of isolated clitoral erectile tissue,
and to reduce vaginal blood flow and cause clitoral
arterial insufficiency in rats or rabbits (Berman et al
1998, Park et al 2001a, Min et al 2002, Kim et al
2002, 2004, 2009). Whereas estrogen supplementattion affected NOS and arginase activity and reversed
histological changes of the vagina and clitoris, no efffects were observed on the functional properties of
isolated clitoral tissue in response to an NO-donor
or to activation of nerves (Berman et al 1998, Kim
et al 2002, Traish et al 2003). Interestingly, estrogen
treatment did restore vaginal blood flow restoration,
preserved peak clitoral intracorporal bloodflow, and
improved lubrication in response to activation of the
pelvic nerve (Park et al 2001, Min et al 2002, Kim et
al 2004).

Hypertensive models have not been extensively
used to study female genital structure and function.
Spontaneously hypertensive rats have been desscribed to exhibit smooth muscle proliferation and
increased levels of TGF-β1 in clitoral vasculature,
higher arterial wall/lumen ratio and increased intersstitial fibrosis in both the vagina and clitoris (Bechara
et al 2003). Treatment with ramipril was reported to
counteract these changes and to increase the exppression of clitoral endothelial NOS in comparison
to untreated SHR (Toblli et al 2007b). To our knowleedge, functional in vivo data on female genital blood
flow in hypertensive models are lacking.

2. Diabetes
Similar changes of the structure and altered function
of erectile tissue from humans, rabbits and rats with
diabetic erectile dysfunction have been reported
and include e.g. altered integrity of endothelial and
smooth muscle cells, increased amounts of advanced
glycation end products, reduced relaxant responses
to activation of nerves or endothelium, reduced
NOS activity, increased protein kinase C activity,
increased Rho-kinase activity (Saenz de Tejada et
al 1989, Azadzoi and Sanez de Tejada 1992, Vernet
et al 1995, Seftel et al 1997, El-Sakka et al 1999,
Burchardt et al 2000, Nangle et al 2003, Bivalacqua
et al 2001, 2004, Cellek et al 2003, 2004, Angulo et
al 2006, 2009, Murat et al 2009, Costa et al 2009,
Morelli et al 2009). Temporal aspects of decreased
NOS-activities and varying reports on the cGMP
activities in isolated diabetic erectile tissue from rats
and rabbits probably reflect severity of disease and
compensatory actions to sustain intracavernosal
signals that may need to be considered in relation
to in the clinical setting (Miller et al 1994, Sullivan
et al 1997, Bivalacqua et al 2001, 2004a, Cellek et
al 2003).

iii. models for Disease
processes
1.Hypertension
Several investigations have shown that hypertensive
animals exhibit altered structure and function of the
erectile tissue. Specifically, corporal tissue from SHR
exhibit smooth muscle remodelling and increased
fibrosis, reduced elastin content, subcellular alterattions to mitochondria, endoplasmic reticulum and
Schwann cells, reduced levels of endothelial NOS,
reduced relaxant responses to acetylcholine or acttivation of nerves, reduced cGMP levels, increased
superoxide dismutase activity, and increased Rhokinase associated protein activity (Toblli et al 2000,
2007a, Chitaley et al 2001, Ushiyama et al 2004, Jiaang et al 2005, Mazza et al 2006, Fibbi et al 2008).
These findings correspond well to reduced erectile
responses in vivo to activation of the cavernous
nerve or after administration of apomorphine in SHR
in comparison to controls (Dorrance et al 2002, BehrRoussel et al 2003, Mayoux et al 2004, Hannan et al
2006). Interestingly, in a longitudinal study by BehrRoussel et al (2005), the onset of erectile dysfuncttion was detectable before the onset of hypertension
in the SHR. Decreased erectile responses upon
electrical stimulation of the major pelvic ganglion

In animal models for diabetes, insulin-treatment is
reported to improve erectile function (Abdelbaky et al
1998, Rehman et al 1997, Escrig A et al 2002, Pu et
al 2007). The majority of studies of diabetic erectile
dysfunction have been conducted in animals with
type 1 diabetes mellitus induced by streptozotocin
or alloxan and describe reduced erectile responses
recorded as intracavernous pressures to stimulation
of the cavernous nerve, intracorporeal administration
of vasoactive drugs or systemic administration of
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IV. models for Life-style
factors

apomorphine (Italiano et al 1993, Yamaguchi and
Kobayashi 1994, Rehman et al 1997, Yildirim et al
1999, Bivalacqua et al. 2004b, Zhang et al 2006,
Morelli et al 2009, Shukla et al 2009). Rats that
spontaneously develop type 1 diabetes (BB / WOR)
which is proposed to parallel findings in the human
insulin-dependent disease have been shown to
exhibit reduced NOS activity of the erectile tissue and
diminished erectile reflex responses but no change
in nerve-induced intracavernous pressure profiles
(Murray et al 1992, Vernet et al 1995, Garban et al
1997, Whalen et al 2001). Information is scarce on
the impact of type 2 diabetes on erectile function
in preclinical models. Penile reflexes are reported
reduced in the BBZ/WORdp rat, and recently,
intracaverous pressure responses to activation of
the cavernous nerve were shown to be significantly
reduced in obese-diabetic Zucker rat, a strain which
may provide a valuable animal model for studying
type 2 diabetes because of an impaired glucose
tolerance associated with obesity (Vernet et al 1995,
Wingard et al 2007). Interestingly, erectile tissue
from the Zucker obese rat exhibited also changes
in the activities of PKC and Rho-kinase, enhanced
vasocontrictive responses, and reduced relaxations
to a NO-donor, whereas no changes in NOS activities
were observed (Wingard et al 2007).

1. Hypercholesterolemia and 		
atherosclerosis
Fat cell lesions, loss of intercellular connections,
decreased levels of elastin, decreased content of
smooth muscle and endothelial cells, reduced levels
of vascular endothelial growth factor (VEGF), diminiished endothelium-dependent relaxation and endotthelial NOS levels, altered adrenergic tonus-generaating capacity, and increased Rho-kinase activity are
reported findings in isolated corpus cavernosum tisssue from diet-induced hypercholesterolemic rats and
rabbits (Junemann et al 1991, Srilatha et al 1999, Byrrne et al 2001, Yesilli et al 2001, Xie et al 2005a, Ruy
et al 2006a). Similar to findings in diabetic erectile
tissue, varying responses to NO-donors have been
described for isolated corpus cavernosum from hyppercholesterolemic animals, but it is not clear if this
is related to progression of disease (Azadzoi and
Saenz de Tejada 1991, Byrne et al 2001, Firoozi et al
2005). Studying temporal changes in the erectile tisssue from rabbits with hypercholesterolemia, Xie et al
(2005b) reported that alterations in corporeal VEGF
levels occurred before abnormalities in vasoreactiviity. A study by Behr-Roussel et al (2002) showed that
the atherosclerotic changes related to erectile dysffunction were distinct from ageing-related processes
in cholesterol-fed rabbits.

For the study of female genital tissue structure and
function, only animals with type 1 diabetes have
been used. In these investigations, histological and
functional studies of isolated vaginal and clitoral
tissues in diabetic rats, rabbits and mice have
reported reduced epithelial thickness and atrophy
of the muscularis layer, fibrosis and increased
amounts of TGF-β1, reduced vaginal levels of
eNOS and arginase, reduced neuronal NOS-activity,
elevated levels of PKG, signs of oxidative stress,
reduction in estrogen receptor activities, and altered
sensitivities to activation of angiotensin receptors
(Giraldi et al 2001, Park et al 2001b, 2002, 2005,
Kim et al 2006, Ferrini et al 2006, Cushman et al
2009). In vivo, the vaginal blood flow response to
pelvic nerve stimulation was significantly reduced
in diabetic rats and mean baseline flaccid and
peak clitoral cavernous blood flow was significantly
decreased in the diabetic rabbits compared with the
control groups (Park et al. 2002, Kim et al 2006).
In comparison, premenopausal women with insulintreated diabetes have been shown to exhibit lower
baseline clitoral blood flow compared to controls
(Caruso et al 2006).

Angiographically verified luminal narrowing and atheerosclerotic lesions of pelvic arteries of hypercholestterolemic rabbits may be considered to correspond
to findings using angiography or duplex ultrasonogrraphy in men with erectile dysfunction due to peripheeral arterial disease and vascular riskfactors (Gray
1982, Vicari et al 2006).
In vivo, erectile responses to activation of the caveernous nerve or to intracorporeal administration of
vasoactive agents have been shown to be reduced
in rats, rabbits or monkeys with diet-induced hyperccholesterolemia (Azadzoi et al 1996, Behr-Roussel
et al 2002, Park et al 2006, Christ et al 2009). In the
hypercholesterolemic atherosclerotic apolipoprotein
E knock-out mouse, erectile responses to cavernous
nerve stimulation have also been described to be redduced (Behr-Roussel et al 2006).
Various pharmacotherapies, protein therapies or
gene transfer procedures have been investigated
in diet-induced arterial disease of rats, rabbits, and
monkeys to overcome erectile dysfunction (Byrne et
al 2001, Firoozi et al 2005, Kang et al 2006, Ruy et
al 2006b, Christ et al 2009).
No information is available on the effects of a high
cholesterol diet alone on female genital vascular
responses. In a rabbit model combining a cholesterol
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diet and ballon-injury of the aorto-iliac arteries,
vaginal and clitoral hemodynamic insufficiency in
response to pelvic nerve stimulation have been
described (Park et al 1997). Histological examination
of the clitoris and vagina in these animals revealed
atherosclerotic changes of pelvic and clitoral arteries,
reduced smooth muscle content and fibrosis (Park et
al 1997, 2000).

2000). Surprisingly, after chronic ethanol consumpttion (5% in drinking water for 6 weeks) corpus cavernnosum tissue from rabbits exhibited increased relaxaations induced by field stimulation or bethanechol,
whereas relaxations to sodium nitroprusside were
not changed (Saito et al 1994ab). In contrast, in a
more recent investigation using continuous ethanol
vapor by inhalation for 14 days, isolated corpus caveernosum exhibited abolished endothelium-dependdent relaxations whereas the relaxation to EFS and
NO were unaltered (Aydinoglu et al 2008). In support
of a role for ethanol under the current experimental
condition as a risk factor for penile corpus cavernossum endothelial damage, electron microscopy of the
erectile tissue from the above mice described nucleaar endothelial cell alterations such as reorganisation
of heterochromatin, appearance of deep nuclear inddentations and a decrease in the number of pinocyttotic vesicles (Aydinoglu et al 2008).

Kim et al (2002) reported significantly increased
plasma cholesterol levels, increased levels of LDL
and reduced endothelium-dependent relaxations
of clitoral cavernosal tissue from ovariectomised
rabbits and proposed chronic estrogen deficiencyinduced hypercholesterolemia as a risk factor for
female endothelial dysfunction.

2. Recreational substances
Epidemiological data link cigarette smoking and erecttile dysfunction and it is shown that tobacco smoke
in general has negative effects on endothelial cells,
decreased eNOS activity, impair endothelium-deppendent vasorelaxation, impair regulation of thrombbosis and reduce responses to VEGF (Gocmen et al
2005, Tostes et al 2008). In preclinical investigations,
the effect of smoking on peripheral genital responses
has only been studied in models for erectile function
and dysfunction. In rats, irrespective of age, daily
passive smoking for 8 wks (enclosed cage, 1 hour,
5 days per week) reduced penile neuronal NOS acttivity, whereas no reduction in the amount of endotthelial NOS was observed (Xie et al 1997). In vivo,
the authors did not find reduced erectile functions
in response to activation of the cavernous nerve in
smoke exposed rats compared to controls (Xie et al
1997). In contrast, Bivalacqua et al (2009) reported
reduced erectile responses in vivo to cavernous
nerve stimulation in mice exposed to 3 weeks of
secondhand smoke (enclosed cage, 5 hours, 5 days
per week). Mice that were exposed to smoke also
exhibited impaired endothelium dependent erectile
responses to Ach and the erectile tissue from these
animals showed increased superoxide anion activity,
decreased constitutive nitric oxide synthase activity,
and increased inducible nitric oxide synthase activiity, reactive oxygen species generation and nitrotyrossine formation (Bivalacqua et al 2009).

Central effect of cocaine on sexual behavior and
erectile function has been documented (Chang et
al 2000). Chronic cocaine abuse is associated with
serious cardiovascular complications, including
endothelial dysfunction, and atherosclerosis, and
recently peripheral mechanisms of erectile function
in a rat model of triple-binge cocaine administration
were evaluated (Kendrici et al 2007). Decreased
erectile responses as measured by intracavernous
pressure changes in vivo were observed after
cocaine-treatment. Animals exhibited increased
plasma levels of big-endothelin-1, and the erectile
tissue was shown to contain increased expression
of endothelin-A receptors and myeloperoxidase,
decreased eNOS expression and NO production,
and also to exhibit reduced endothelium-dependent
relaxant responses and nerve-induced relaxations
(Kendrici et al 2007).

v. Concluding remarks
Overall, good evidence of the role for ageing, hyperttension, testosterone, type 1 diabetes or hyperchollesterolemia / athersoclerosis on erectile function is
available in several strains or species, and contain
information from molecular biological analyses, functtional responses of isolated tissue and in vivo modeels. Additional studies in models for type 2 diabetes
and models for the use of recreational drugs seem
important for penile erection and erectile dysfunction.

No studies are available that have investigated the
effect of alcohol on cavernous nerve-induced erecttile responses or endothelium-dependent erectile
function in vivo. Dose-dependent negative effects of
acute administration of ethanol on apomorphine-indduced rat erections have been reported (Heaton and
Varrin 1991). In isolated corpus cavernosum tissue,
acute exposure to ethanol or its main metabolite deccreased nerve-mediated and bethanecol-induced
relaxations in isolated precontracted corpus caveernosum from rabbits (Saito et al 1994a, Kim et al

Information on the role for estrogens, type 1 diabbetes or hypercholesterolemia / atherosclerosis on
the female genital vascular responses is found in at
least one strain or species, and contain data from in
vivo models and from molecular biological or functtional investigations of isolated tissues. Information
of vascular aspects of the female genital response
is scarce or absent in the other currently reported
models of disease.
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Human cardiovascular disease is of multifactorial
origin and even if preclinical models to evaluate the
impact of vascular risk factors on sexual dysfunction
may not depend upon simultaneous presence of
known and unknown causative components, these
models are important steps to evaluate mechanisms
and targets of disease (Faxon et al 2004). Analyses
at genetic and molecular biological levels, in isolated
tissues and in vivo systems, as well as comparative
investigations in human tissues and clinical trials
are important to evidence and identify common
pathophysiological pathways and putative novel
targets of therapy. In extended studies, models
that consider combinations of lifespan parameters,
disease processes, or lifestyle factors probably
serve the purpose better as they mimic the actual
clinical condition (Singh et al 2009).
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(Sadeghi-Nejad H et al., 1998; Traish A et al., 1999;
Munarriz R et al., 2003). Of noteworthy mention to
this evidence-based approach is the finding that the
endothelium rather than the interstitium of the corppus cavernosum is more sensitive to the long term
side-effects of the age-old intracavernous injection
therapy (Pilatz et al., 2005). Presently, as part of
our learning from the human cell constructs, there
seems little doubt that a daily administration of PDE5
inhibitors is unlikely to upregulate PDE5 expression
or decrease cGMP levels (Vernet D et al., 2006).
These and other findings illustrate the usefulness of
studies at the cellular and molecular level and their
possible contribution to our ultimate objective of the
restoration of erectile health (Burnett AL, 2008).

D. Cellular and molecular
studies in sexual medicine
Over the years, three-dimensional cultures of tisssues or dispersed cells have been developed under
well-maintained physiological conditions with the
purpose of elucidating the intracellular biochemical
reactions, ion or signal transfer pathways and otheers. These in vitro systems do provide useful informmation on the in vivo interactions and modulations
in the presence or absence of chemical, biological,
vascular, neurologic, endocrine and genetic inputs.
The limitations have included the possible changes
in the tissue / cellular integrity due to stages of proccessing and some intricate differences attributable
to the in vivo cellular responses in a physiological
milieu. Technically too, there are needs for stringent
levels of expertise and control in order to achieve
the anticipated results. However, these methods do
replace the need for elaborate functional studies or
expensive animal models and also provide much
useful information at the biochemical enzymatic
and genetic levels. In the area of sexual medicine,
researchers have grown animal and human corpus
cavernosal smooth muscle (CCSM) cells as explant
cultures in the pure form as characterized by their
morphologic appearance and positive immunofluorrescent staining. As such, the spindle-shaped CCSM
cells can well grow into an overlapping confluence
and immunostain positively for alpha-smooth musccle actin, which has known specificity for the smooth
muscle and non-reactivity towards skeletal or cardiaac muscles and fibroblasts (Kershen RT et al., 2002;
Chen B et al., 2004). Meeting standards of structural
and functional integrity, successfully cultured CCSM
has been a useful tool for the understanding of the
cellular mechanisms relating to the neurotransmittter- and neuromodulator- mediated responses in the
normal erectile process and also provides for an undderstanding of the changes in ED. Furthermore, the
in vitro culture systems can be used for the primary
evaluation of newer drugs or agents for their therappeutic potentials in male and female sexual medicine.

Over the decades, standard biochemical principles
have been used in all branches of clinical sciencees and sexual medicine research is no exception.
Several time-tested methods have established that
while androgen-priming upregulated nNOS, arginnase, PDE5 gene and protein levels (Chamness
S L et al., 1995; Traish AM et al., 2002; Morelli et
al., 2004), estrogen downregulated both nNOS and
eNOS expressions (Al-Hijji J et al., 2000; Yoon HN
et al., 2001). Such in vitro experience also showed
that exogenously administered testosterone can inccrease both androgen and estrogen receptor (AR
and ER) proteins (Traish AM et al., 2007) and advvantageously help to upregulate the responsivenness to PDE5 inhibitor(s) (Zhang XH et al., 2004).
Towards a greater molecular understanding of the
three types of NOS isoforms, some variation seems
to exist in the genetic makeup of nNOS although biocchemically, binding of the excitatory amino acids to
the postsynaptic N-methyl-D-aspartate receptor trigggered it to release NO (Magee T et al., 1996; Gonzzalez-Cadavid NF et al., 2000). On the other hand,
iNOS could be induced in response to bacterial lipoppolysaccharide (Hung A et al., 1995) and the iNOScDNA may be able to mitigate age-related changes
in erectile function (Garban H, 1997). With the currrent awareness of lifestyle modification, attempts at
calorie restriction and exercise seemed to instigate
molecular prevention, seen as limited interaction of
eNOS with caveolin-1 (Musicki B et al., 2008).

In many respects, breakthrough information was
provided by way of advanced cell culture techniques
when Christ and others delineated the physiological
signals in the inter- and intra-cellular erectile pathwways (Christ & Brink, 1999; Serels S et al., 1998).
Various ion channels, vasoactive agents and second
messenger systems were also evaluated (Christ et
al., 1999; Kim et al., 2000) in such in vitro physioological environments, albeit with finite life spans.
In these studies, several enzymatic, morphological
and immunochemical methods were superimposed
to characterize the pathophysiological changes in
the confluences of human and animal genital tissues

What more can be said about the value of molecullar and biochemical techniques? In diseased animal
models, classical western blot studies were able
to show that diabetes-related ED was associated
with low levels of eNOS and arginase, reductions in
ERalpha and AR and a downregulation of cGMP-deppendent protein kinase-1 (cGKI) (Waldkirch E et al.,
2008). On the other hand, there may be an iNOS indduction and NO-ROS interaction indicative of the coexistent oxidative stress (Kim NN et al., 2006; Ferrini
MG et al., 2006). Some groups have also reported
down-regulation of mRNA transcript and alternative
splicing of Slo gene (encoding the BK or Maxi-K
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channel alpha-subunit) and a down-regulated variaable coding sequence protein A1 (Vcsa1 - hSMR3A)
in this organic ED (Autieri MV et al., 1996; Davies
KP et al., 2007; Tong Y et al., 2007); the latter preddicament has led to an experimental trial with gene
transfer of plasmids expressing Vcsa1.

kateswarlu K et al., 2002). Even the purported aphrrodisiac mechanism of action of some plant androggens are being tested with the help of these in vitro
systems and true enough, Jiang and others found
that icariin for instance, worked through increasing
cGMP levels and advantageously inhibiting PDE5
mRNA expression (Jiang Z et al., 2006).

Over the decades, the unique structure of the CCSM
has been recognized as a fundamental functional reqquirement and as described by DiSanto et al., its myoosin isoform is of an intermediate subtype between
the vascular and visceral smooth muscles, made up
of low (noninserted) and high (inserted) actin-mediaated ATPase activities. This seems to also explain
the state of “high resting tone but an inherent ability
to relax instantly” (DiSanto ME et al., 1998). As for
its tonicity, in addition to the well-known adrenergic
system, mRNA transcripts for muscarinic acetylcholline receptor (mAChR) m1, m2, m3 and m4 subtypes
have been identified in the past through RNase prottection assays to account for their balancing role in
the smooth muscle tone (Traish AM et al., 1995). Reccent studies point to the effect of GTPase RhoA and
Rho-kinase as additional factors leading to impaired
erectile function with aging and specific co-morbid
states. Incidentally, the increased RhoA/Rho-kinase
signaling with Rho-guanine nucleotide exchange
factors (GEFs) observed in these conditions indiccates the prospect of selective GEF inhibitors as
novel molecular targets for ED therapy (Linder AE
et al., 2005; Jin L et al., 2006). Along these lines, inttrinsic biochemical and molecular studies have also
characterized some other modulators such as aquapporins (Gannon BJ et al., 2000), hydrogen sulphide
(Srilatha B et al., 2007) and the kallikrein system
(Wang T et al., 2005) in the male corpus cavernossum. It would be interesting to find out what the futture holds for these moieties by way of translational
application.

As potential markers for La Peyronie’s, in depth mollecular and biochemical studies using DNA-based
chip arrays and ionization mass spectrometry dettected 3 upregulated and 2 downregulated proteins
and a higher expression level of monocyte chemoatttractant protein 1 (MCP-1) and transforming growth
factor beta (TGF-beta 1-3). In addition, mRNA transscripts for TGF alpha, insulin like growth factor (IGF)
and nerve growth factor (NGF) were also expressed
in the tested specimens (Dahiya R et al., 1999; Gonzzalez-Cadavid NF et al., 2002; Qian A et al., 2004;
Lin GT et al., 2005; Hassoba H et al., 2005). In an
advancing pathology, the identified activity of osteoggenic progenitor stem cells may explain the calcificattion of fibrosed plaque (Vernet D et al., 2005) and
timely attempts at gene transfer using plasmid-exppressing iNOS indicate that endogenous iNOS indduction may be protective or even preventive (Davila
HH et al., 2004). The other areas of clinical interest
where some of the above mentioned and additional
factors come into play include increases in apolipopprotein D (ApoD) and IGF-1, 3, and 5 binding proteins
in ischemic (Lin CS et al., 2001) and TGF-beta1, hyppoxia inducible factor-1 alpha (HIF-1alpha) and colllagen III in neurogenic ED states (Leungwattanakij S
et al., 2003). Furthermore, in this era of proteomics,
researchers have identified defective expression of
several important proteins in some cases of neuroggenic ED (Liu, X et al., 2007). Although analysis and
interpretation of such protein modifications still preseent formidable challenges, these advanced technniques do provide fundamental insights into some of
the key dysfunctional changes.

In the specific evaluation of ED therapy, an older
binding assay found that the PGE1 receptor density
was significantly lower in ED patients (Aboseif S et
al., 1993) indicating thereby, the importance of beiing aware of the possibility of reduced therapeutic
responsiveness to intracavernosal PGE1 in such
situations. Pursuing the success of PDEIs, several
groups showed that these drugs effectively inhibited
cGMP hydrolysis in the presence of NO in the intact
cells of the human penile and clitoral cavernosum
(Kim NN et al., 2001; Park K et al., 1998) and as a
proof of concept, new drug discovery is being based
on the distribution pattern of the PDE isoenzymes
(Qiu Y et al., 2000; Küthe A et al., 2000). It is intereesting to note that PDE5A1 and A2 are expressed
in a tissue-specific manner although the latter is
more dominant (Lin CS et al., 2003). To exemplify
the developments in ion channels, the ability of ATP
sensitive K+ channel subtype to play a key role in
cavernosal relaxation has opened avenues for speccific modulators/openers as molecular targets (Venk-

Moving from the cell-based gene therapy with enddothelial cells, adeno-myoblasts and others (Wesssells H et al., 1999; Tirney S et al., 2001), the day
is not far when skeletal muscle-derived stem cells,
which eventually convert into smooth muscle cells
when implanted in the cavernosum (Nolazco G et
al., 2008), may provide yet another viable cellular
option in the area of stem and molecular therapy. Altthough there may still be limitations, the already succcessful attempt of gene therapy using naked DNA
as the vector with maxi-K gene / alpha subunit of
the human Maxi-K channel (hSlo) for ED is continuiing to be focused on providing a practically restoraative approach with adequate assurance of clinical
safety (Melman A et al., 2008). If this exciting modaliity answers queries and stands the test of time, it
will quietly succeed and overtake the other forms of
ED management as the primary option for the future
generation.
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Not lagging far behind, molecular genetic studies
using female genital tissues have investigated the
principles of woman’s sexual functioning. Although
the complexities are yet to be completely unraveled,
there are surely a number of advancements. In the
context of extrapolating the available oral pharmaccotherapy to the female disorders, there were some
disappointments in spite of the fact that PDEIs are
very successful in men. The low expression states of
PDE5 in the human clitoral, labial and vaginal tissue,
as shown by Uckert’s group might be an answer to
this limitation (Uckert S et al., 2007a). However, since
both PDE3 and PDE4 are also present in the clitorris (Oelke M et al., 2006) and there is a widespread
distribution of several cAMP- and cGMP-PDE isoeenzymes (PDE3, PDE4, PDE5, PDE10 and PDE11)
in the labia minora (Uckert S et al., 2007b), there
are more avenues for therapeutic developments for
FSD. Similarly, since all three NOS subtypes viz.,
nNOS, eNOS and iNOS (Park JK et al., 2002) are
also present in the female genital tract, more studies
are needed to delineate their roles in the functional
outcome regulation.

to strengthen the vaginal wall (Slayden OD et al.,
2004).

Looking at the neuromodulators, in addition to functtional adrenergic alpha-1 and -2 receptor subtypes
(Kim NN et al., 2002), molecular characterization
has further identified the expressions of angiotenssin I (AT1a and AT1b) and II receptor mRNA; the
regulation of the smooth muscle tone is probably
through cross-talks with NO (Park JK et al., 1997;
2000). Classical cell culture studies have confirmed
the modulatory roles of VIP, NO, PGE1 and others in
this context and in further studies, tissue oxygen and
hemoglobin contents were mentioned as additional
tools to aid in the hemodynamic evaluation of sexual
functioning (Min K et al., 2001a; 2001b). There is no
doubt that these advances bear significance to our
continuing quest for efficient pharmacological treatmment of female sexual disorders.

Al-Hijji J, Larsson B, Batra S. Nitric oxide synthase in the rabbbit uterus and vagina: hormonal regulation and functional
significance. Biol Reprod. 2000; 62:1387-92.

After all, genital tissue reconstruction is now a posssibility both in the male and female. We are moving
ahead with the successful engineering of three-dimmensional male erectile tissue architecture, basiccally grown from human CCSM and endothelial cell
seeds on acellular collagen matrices (Park HJ et al.,
1999; Falke G et al., 2003). On the women’s front,
similarly seeded polymer scaffolds have notably
converted into vascularized vaginal tissue possessiing the same phenotypic and functional properties
as the normal tissue (De Filippo RE et al., 2003).
The clinical advantage of having such transplantable
autologous tissue is manifold.
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molecular interactions, and to examine how peripheeral actions are integrated in the brain, both in terms
of sensory awareness and descending influences.
For example, behavioral models of premature ejacullation exist in rats (Chan et al., 2008; Pattij et al.,
2005) and those animals can be used as models for
treatment paradigms or studied with regard to the
neurochemical and neurophysiological mechanisms
that underlie their rapid ejaculation.

e. Experimental models for
therapeutical development
It is clear that animal models exist that can be used
to develop treatments for – or to understand the etioology of – various sexual disorders. What is key in
this analysis is the baseline of the animal. It is fine to
study normative sexual function in animals, but “ceiliing effects” may well prevent the ability to observe
a facilitation of sexual function. To have a model
of dysfunction, one must use animals that are hyppofunctional. For example, albino male rats do not
readily show psychogenic erections, whereas pigmmented males do. The serotonin synthesis inhibitor
parachlorophenylalalnine (PCPA) had no effect on
the number of psychogenic erections in pigmented
Long-Evans males, but facilitated erections in albino
Wistar males. Likewise, the stimulation of spontanneous erections by bremelanotide was always obsserved consistently in albino Sprague-Dawley rats,
but not consistently in pigmented rats (A. Shadiack,
personal communication). Because of their unique
physiology that may well suppress erection due to
higher than normal serotonin turnover, albino rats
provide a lower baseline of erection that allows for
an easier treatment effect.

For sexual desire and reward, it is vitally important to
use models that have predictive validity. In copulatory
circumstances, solicitations perhaps the display of
high-intensity lordoses, are augmented by drugs
(dopamine or melanocortin agonists) or conditioned
cues associated with sexual reward. Conversely,
pacing and defensive behaviors are diminished by
those pharmacological or sensory primes. Likewise,
conditioned partner or place preferences can be
used to infer reward states that feed back positively
on desire. The lack of reward, induced by early
sexual experience that is not accompanied by opioid
transmission, diminishes the desire of female rats
to initiate sexual activity, and abolishes conditioned
place and partner preferences in both male and
female rats. A similar effect is observed in longterm castrated rats given subthreshold hormone
priming. In both male and female rats, precopulatory
operant or anticipatory locomotor paradigms, or
responses made to unconditioned sexual incentives
(e.g., sexually active vs. castrated conspecifics)
or conditioned cues paired with reward, are useful
to elucidate the basic neurochemical systems
associated with their display. Castration, nonreward,
and satiety diminish the display of those responses,
and thus those paradigms provide a means to
examine treatments that might stimulate sexual
desire directly.

Determining the “right” hormone baseline has been
an issue for a long time in the female literature, as
most of the doses used to induce sexual receptivity
in female rats are maximal. Even repeated
administration of low doses of estradiol to female
rats (e.g., at 4-day intervals) results in a progressive
upward drift in the number of solicitations and highintensity lordoses (Farrell et al., in preparation). It is
instructive to understand that in the natural world,
although female rats are capable of estrous cycles
every 4 or 5 days, they rarely do because they are
either pregnant or pseudopregnant, which results
in a far longer period of sexual nonreceptivity and
suppression of the estrous (cycling) hormonal
profile. Indeed, the induction of estrus termination
by high amounts of distributed vaginocervical
stimulation is masked by estradiol priming at 4- or
7-day intervals, but not by 14- or 28-day intervals
(Pfaus et al., 2000). This indicates that the timing
and dose of hormone priming is critical in generating
a reliably low baseline upon which facilitative effects
of a drug or treatment can be observed. This is also
true of males, and will depend critically on the level
of sexual experience and the amount of time since
castration has occurred.

Sexual inhibition paradigms, either unconditional (in
which the animals are presented with sexually nonrreceptive or unresponsive partners), or conditional
(in which the animals are presented with stimuli on
sexually responsive partners that was paired previoously with sexually nonresponsive partners, or with
a lack of sexual reward induced by concurrent treatmment with naloxone), are likely to increase in use.
Many premenopausal women with HSDD do not
possess low hormone levels, thus it is likely that expperiential factors have played a role in the etiology
of the disorder. The appropriate animal model for
such a clinical situation may well be one of low dessire induced by sexual nonreward. Again, the most
important requirement of the preclinical model will be
predictive validity.

For sexual arousal, both behavioral and vascular
models exist to examine mechanisms of erection,
ejaculation, and vaginal/clitoral blood flow. Those
models can be employed to study drug effects or
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F. Conclusion - Perspectives

ity (as suggested by Martinez and Paredes, 2001).
This can be expressed naturally in chasing or purssuit, or in other behaviors that maximize the desired
rate of genital contact and stimulation. Control is an
important aspect of sexual function in both men and
women, and problems with locus of control may form
an important part of the etiology of different sexual
disorders (McCullough & Fine, 1999). Female rats
display proceptive and receptive sexual behaviors
only during their periovulatory period, or if they are
ovariectomized and given appropriate replacement
with estrogen and progesterone. Although female
primates, including humans, can have sex throughoout their ovulatory cycles, they display increased
female-initiated solicitation and sexual activity duriing their periovulatory periods (Wallen, 1982, 1995).
Making the conceptual connection between animal
and human sexual behaviors is the primary challlenge for researchers. Subsequent testing of those
connections is easier, but equally important.

Animals possess appetitive and consummatory
aspects of sexual behavior that are homologous
and analogous to our own and that are controlled
by similar or identical neurochemical and hormonal
systems. They experience sexual arousal, desire,
reward, and inhibition. Males are excited by females
that require some form of courtship or pursuit, and
will work hard to obtain even small sexual rewards.
Females like to control the initiation and rate of sexual
contact. Sexual behavior in males is strengthened
with experience, making them less vulnerable to
treatments that disrupt sexual responding. The
same may occur in females. From an evolutionary
perspective, sexual behavior appears to have similar
processes and endpoints for all mammalian species,
and perhaps for all species that engage in it. This
makes the study of sexual behavior in animals, and
the use of animals as models of sexual dysfunction.

We believe that animal models will continue to be
indispensable for studies of the neurobiology of sexual
behavior. We need the knowledge that lesion and
drug studies, neurochemical and neuroanatomical
analyses, and molecular approaches, provide
in animals to guide our emerging work in the
neuroanatomy of sexual responding in humans using
functional magnetic resonance imaging or positron
emission tomography. We need animal models to
further understand the hormonal processes that lead
to changes in sexual arousability (e.g., following
hormone replacement therapy in postmenopausal or
hypogonadal individuals). The kind of invasive and
direct studies of brain or organ function in animals
simply cannot be conducted in human subjects.

If the process and endpoints of sexual response are
the same (even if the outward expression of appetittive behaviors or copulation is species-specific), then
animals can indeed be used as models of human
sexual response provided the homology or analogy
is specified unambiguously, and that treatments or
experiences have similar effects between the speccies, giving the animal model predictive validity. This
requires that we understand the particular behaviors
of both species as best we can, which in turn reqquires that we be careful and creative in how we ask
our scientific questions. For example, it was once
believed that male rats lack the cognitive capacity
and sophisticated cultural conditioning for sexual
inhibition, thereby making them unsuitable models
for the disinhibitory effects of alcohol (e.g., Wilson,
1977). Yet they clearly learn not to attempt copulattion with sexually nonreceptive females, and show
disinhibition under the influence of low doses of alccohol. It was also believed that female rats didn’t
“enjoy” copulation because it took them longer to retturn to a male following intromission or ejaculation,
relative to precopulatory interaction or mounts withoout intromission. However, Paredes and colleagues
provided an important glimpse of what female rats
really like about sex: their ability to control its occurrrence and rate. If they have control over the initiattion and rate of sexual interaction, then female rats
will develop copulatory CPPs; if not, then CPPs do
not develop despite the fact that females still copullate and are sexually receptive. For male rats, the
reward state induced by ejaculation and/or its aftermmath is critical for the development of CPP and partnner preference. Larsson (1956) reported that some
enforced intervals between intromissions were opttimal for ejaculation whereas others that were too
long (e.g., greater than 5 min) led to an inhibition of
sexual activity. It may be that male rats also require
a form of “control” with regard to female accessibili-

Although studies of human and animal sexual behhavior have advanced independently, their convvergence is long overdue. More and more animal
models of human sexual response are being used
productively by clinical sex researchers and neuroeendocrinologists to study the neuroanatomy, neurrochemistry, and pharmacology of sexual behavior.
The cross-fertilization of these two fields can only
lead to a greater understanding of sexual behavior
in general, and provide more scientific sophistication
to understand its unique -- and common -- expresssion in all species.
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rat models to men. Nature appears to have consserved mechanisms of erection in mammalian males.

g. Recommendations from the
Committee 7: Experimental
Models for the Study of Male
and Female Sexual Function
and Dysfunction

Behavioral paradigms that assess penile erection in
rats include both spontaneous and noncontact erecttions. The latter is stimulated predominantly by olfacttory stimuli (either unconditioned estrous odors from
a female, or conditioned odors (e.g. almond) assocciated with ejaculation) and thus appears to analoggous to “psychogenic” erection in men stimulated in
response to erotic visual cues.

This committee notes the continuing development
of animal models of behavioral, physiological, and
pathophysiological conditions in human. Although
the committee recognizes that human sexual behhavior and its disruption by organic or psychological
conditions is best studied in humans, the committee
notes the ethical and practical considerations that
make it difficult – if not impossible- to do this on a
wide scale. The committee also notes that animal
studies provide crucial information from a basic scieence point of view that both informs treatment strateggies and provides sexual medicine with the ability to
identify mechanisms in the central nervous system
and periphery that can be targets for physiological,
pharmacological, behavioral and surgical interventtions. It is difficult to make many specific recommmendations, other than to strongly endorse the conttinuing creative development of ethologically-and
clinically-relevant animal models.

3. Erectile dysfunction
A non exhaustive list of pathophysiological models of
ED comprises hypertensive rats, atherosclerotic rabbbits, diabetic type I and II rats and rabbits, rats with
metabolic syndrome, aged rats, castrated rats, caveernous nerve-injured rats... The question of extrapollation to humans using of these various experimental
conditions must always been asked before drawing
conclusions regarding applicability. It is noteworthy
that there is no established standard in this domain
and no standardization paradigms between laborattories. Both are critical in particular for diabetes and
cavernous nerve injury, therefore we propose that
the endpoints must be analogous or homologous
(e.g., the restoration of erectile capability sufficient
for copulation). Overall there is a high degree of preddictability from rat models to men.

1. What makes a good animal model 		
for the study of the sexual 		
		function?

Transgenic or knock-out mice have contributed to
our understanding of the physiological mechanisms
of erectile function as well as various pathophysioological processes occurring during ED.

Predictive validity is the most important requisite of
an appropriate animal model. In addition to this, animmal models should be simple and practical enough
to have “high throughput”, meaning the ability to
have experiments conducted relatively quickly. Isssues of sample size and ease of testing and analysis
are key factors. The validity of any homologous or
analogous animal model can only be determined in
situations that test whether a treatment that modifies
behavior and/or sexual function in the animal does
so in humans.

Cellular and molecular investigation techniques are
available including cavernosal smooth muscle cell
culture, 2nd messenger pathway : cGMP, cAMP ,
qRTPCR …
Tissue engineering and stem cell research is also
well established using erectile tissue, pelvic plexus,
cavernosal nerve.
4. Gene therapy

Rats continue to be the most frequently-used animmals in the study of sexual functions and behavior.
Rats resemble humans in many analogous and hommologous ways.

The apparent preclinical success of most, if not all,
gene-based strategies for the treatment of erectile
dysfunction is consistent with the multifactorial regullatory mechanisms governing the erectile process.

2. Penile erection

5. Lapeyronie’s disease

From a physiological perspective, it appears that
there is a close similarity between local mechanisms
of penile erection between non-human mammals
and humans except for the role of striated muscles
which are less important in humans compared to
various animal species.

An experimental model of transforming growth facttor-beta 1 (TGF-β1) induced Lapeyronie’s like condittion in the rat has been proposed.
6. Priapism
A transgenic sickle-cell mouse model to study the
pathophysiology of priapism has been recently esttablished.

Although care must always be taken before extrapollating quickly from experimental data to the clinical
situation, there is a high degree of predictability from

348

Comittee 7.indd 348

8/25/2010 1:00:26 PM

7. Ejaculation

by ejaculation in male rats and by paced mating in
female rats with the induction of sexual reward. Paraadigms include both conditioned place and partner
preferences. Interestingly, the induction of behaviors
indicative of sexual desire in both male and female
rats are strongly related to the reward state that indduce place and partner preferences. Therefore the
committee recommends continued development of
those paradigms and further basic research into the
neuroanatomical and neurochemical support mechaanisms that underlie those reward states.

In behavioral experiments, ejaculations in rats can
be studied much the same way they are studied in
humans, with the latency from first mount or intromisssion to ejaculation being the key variables. A variety
of paradigms have been developed in anesthetized
rats, most of them recently:
- Urethrogenital reflex in spinalized rat may be conssidered as mimicking an orgasm-like response.
- Electrical stimulation of the hypogastric nerve eliciits a rise in seminal vesicle and bladder neck presssures partly mimicking emission.

13. ModeLs of sexual inhibition
There is a need for the development of animal modeels of hypoactive sexual desire in both males and
females. Such models may include hypogonadal
conditions following removal of the gonads and repplacement with sub-optimal hormone priming (e.g.,
estradiol-alone in females or subthreshold testostterone in males), sexual non reward paradigms in
which the induction of reward is blunted pharmacollogically ( e.g., using the opioid receptor antagonist
naloxone), or the induction of sexual satiety or estrus
termination that leads to inhibition of sexual desire,
arousal and copulation.

- Pudendal motoneuron reflex discharge is thought
to be an experimental model representing what occcurs in human during sexual intercourse and that
culminate with expulsion of sperm.
- Complete ejaculation can be elicited by electrical
stimulation of intermesenteric nerves or more reliaably by microstimulation of the lumbar spinothamallamic neurons
- Pharmacologically-induced ejaculation can be eliciited by by para-chloroamphetamine, 8 or 7-OH DPAT.

There is a need for the development of sexually-relateed pain models of both behavior and neurphysiology.

8. Male sexual desire
The willingness to mount, intromit, and pursue femmales, can be used as analogues of male desire.
Desire can be also inferred from certain appetitive
responses that occur during copulation such as
chasing behavior in males. Appetitive responses
that occur prior to sexual activity, especially condittioned appetitive responses, may have the most dirrect applicability to human sexual desire.
9. Female sexual response
In anesthetized female rabbit or rat, peripheral neurral electrical stimulation elicits vaginal and clitoral
vascular response.
10. Female orgasm
The paradigm of the uro-genital reflex allows the invvestigation of a female orgasm-like response.
11. Female sexual desire
Psychological arousal or desire in women is likely to
be very close to appetitive and precopulatory behaviiours, such as solicitations. Accordingly the study of
appetitive behaviors and precopulatory behaviours
is relevant to any preclinical investigation of potential
of compounds for the treatment of female sexual disoorders or dysfunctions.
12. Sexual reward models
Several recent studies have linked the state induced
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[11,12]. Interestingly, in many patients with a first dias
agnosis of ED, underlying, undiagnosed cardiovascs
cular co-morbidities can be detected. For example,
both Seftel et al[9] and Sun et al[13] reported 40%
undetected hypertension in ED patients. Any form of
underlying glucose intolerance or true diabetes was
found in up to 17% of ED subjects[14].

I. Introduction
1. Size of the problem
Erectile dysfunction (ED) is a common worldwide
clinical problem[1]. It is estimated that 150 million
men worldwide currently experience ED to a variable
degree and by 2025 the prevalence is predicted to
rise to over 300 million men[2]. In the Massachuss
setts Male Aging Study (MMAS), a large populationbased random sample of 1290 healthy men aged 40
to 70 years, 52% and 70% of men aged 40–70 or
>70 years of age, respectively had some degree of
sexual dysfunction. ED was related to age, number
of risk factors and concomitant heart diseases [3].

a) Hypertension
A significant number of hypertensive patients are
likely to have ED. In the MMAS the age-adjusted
probability of complete ED was 15% in treated hyps
pertensives compared to 9.6% of the whole populats
tion[3]. In another study, ED was reported in 17%
of men with untreated hypertension in comparison
with 25% of men who were receiving current antihyps
pertensive treatment; a finding which suggests that
certain treatments can induce significant deleterious
effect on erectile mechanisms. Furthermore, these
data indicate that there needs to be careful assessms
ment of the impact of antihypertensive medications
in the analysis of hypertension-associated ED. Burcs
chardt et al mailed the International Index of Erectile
Function (IIEF) questionnaire to 476 male patients
with hypertension[15]. One hundred and four pats
tients (mean age 62.2 years) completed the quests
tionnaire. Of these, 68.3% had some degree of ED.
ED was mild in 7.7%, moderate in 15.4% and sevs
vere in 45.2%. Compared to the general population
of ED cases, patients with hypertension had more
severe ED (45.2% in hypertensives versus ~10%
in a general population as reported by the MMAS).
The authors concluded that ED was more prevalent
in patients with hypertension than in age-matched
controls and that the degree of ED was more severe
in patients with hypertension than the general male
population. In a survey of 7689 patients (mean age
59 years) using the Sexual Health Inventory in Men
(SHIM) questionnaire, Giuliano et al[16] reported an
ED rate of 67% in 3906 men with isolated hypertenss
sion, 71% in 2377 men with isolated diabetes and
77% when the combination of hypertension and diabs

2. Role of risk factors: “overlap of
	risk factors”
The risk factors for coronary artery disease (CAD)
and ED leading to endothelial damage and vascular
obstruction are similar, including age, dyslipidaemia,
hypertension, diabetes, smoking, sedentary lifestyle,
obesity and depression. As a consequence men with
ED have a higher incidence of concomitant (silent or
manifest) CAD or peripheral vascular disease than
non-ED. In addition men with a common vascular
disorder, mainly CAD, have an increased incidence
of concomitant (not declared) ED. Most patients with
ED are known to have at least one significant cardiovs
vascular risk factor[4-8]. Seftel et al[9] found that in
a general ED population the prevalence of 4 major
risk factors - hypertension, diabetes, hyperlipidemia
and depression - were 41.6%, 42%, 20% and 11%,
respectively. Prevalence was age-related with at
least one risk factor found in 85% over 75 years of
age. Overall, ED men have a much higher prevals
lence of risk factors than non-ED men after adjusting
for age[10]. In addition, the number of risk factors
has been found to be correlated with the likelihood
of having abnormal penile blood flow hemodynamis
ics as assessed by penile duplex Doppler ultrasound
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betes was present. Of concern, ED was untreated in
65% even though the majority of men said that they
wish to be treated.

ED among men who maintained a physical activity
level of at least 200 kcal per day. In addition, the ED
risk was high among men who exhibited sedentary
activity levels at both baseline and follow up. Most
importantly, the risk of ED was significantly reduced
among men who were sedentary at baseline and becs
came physically active during the course of the study.

b) Smoking
In the original MMAS[1] smoking increased the
age-adjusted probability of complete ED in men
with treated heart disease. Moreover, it doubled the
chance of developing ED over an eight-year followup period in those who were free from ED at study
entry[3]. Smoking is well known as a risk factor for
endothelial damage and vascular disease. Although
cessation of smoking later in life may still be of some
benefit to the 3-4 mm coronary arteries, it may be too
late to reverse damage to the small (1-2 mm) penile
arteries[17].

3. Cardiovascular response to 		
	sexual activities
The cardiovascular response to sexual activity is
the combination of mild-to-moderate physical activis
ity and a state of arousal (so-called sexual arousas
al). Opposite to what is commonly thought, sexual
arousal is the major determinant of the cardiovascs
cular response to sex. The fundamental paper by
Bohlen et al[23] evaluated the hemodynamic and
metabolic response to sexual activity in 10 healthy
men (mean age 33 yr). Four different types of sexus
ual activity (self stimulation, partner stimulation, orgs
gasm with men on top and with woman on top) were
tested. The response was compared with that of a
symptom-limited treadmill test. During sexual activits
ty, the heart rate progressively increased with a peak
value during orgasm greater with men on top than
with woman on top (127±23 bpm vs. 110±24 bpm,
p<0.02). During orgasm, the heart rate increase varis
ied to 54-67% of the peak heart rate achieved during
the treadmill, with little difference between the four
types of sexual activity. Similar results were obtained
for oxygen consumption (VO2), expressed as the
metabolic equivalent of the task (MET) where 1 MET
is equivalent to the VO2 consumption in a resting
state, was calculated. During orgasm, the VO2 conss
sumption varied by 11-22% of that obtained at peak
treadmill test. The mean METs value was 3.3 for cois
itus with man on top. Thus, sexual activity poses little
cost to the heart and is similar to ordinary daily acts
tivities and much less than maximal exercise. Sexual
arousal more than exertion is the major determinant
of VO2 consumption.

c) Lipid abnormalities
A study by Wei et al[18] followed-up for almost two
years 3250 men with dyslipidemia and no ED. They
showed that a cholesterol value >240 mg/dL (6.2
mmol/L) increased the risk of ED by 1.8 times comps
pared to men with a <180 mg/dL (4.78 mmol/L) leves
el. A high density lipoprotein level >60 mg/dL (1.55
mmol/L) was associated with a lower (0.3 times)
risk of ED as compared to <30 mg/dL (0.78 mmol/L)
level. Every 1 mmol/L increase in total cholesterol
level was associated with a 1.32 times risk of ED
whereas a similar increase in HDL-cholesterol was
associated with a 0.38 decrease of ED. In contrast
to what might be expected, lipid-lowering therapy
may not benefit ED and in some cases can actually
cause or exacerbate ED, possibly due to a central
action secondary to blood-brain barrier penetration,
though additional multiple risk factors may also be
causative[19].

d) Diabetes
Diabetics suffer from both endothelial/vascular and
neurological ED, with ED prevalence as high as 80%
in those over 60 years of age[20]. As compared to
non diabetics, ED occurs at an earlier age and is
strongly influenced by the duration of the metabolic
alteration. It is possible that early and vigorous glucs
cose control might be preventative. In addition, the
early use of statins and perhaps prophylactic PDE5 inhibitors as daily therapy theoretically could press
serve endothelial function[21].

The cardiovascular responses during sexual activity
in patients with CAD elicit qualitative changes similar
to normals (Table 1). In a study of 30 men and 5
women with stable angina patients assessed by 24
hour ECG monitoring, the heart rate response averas
aged 122 beats/minute (range:102-137 beats/min)
during intercourse compared to a maximum of 124
beats/minute during the rest of the day[24].

e) Lifestyle issues
Recent epidemiologic studies have investigated in a
longitudinal assessment the role of different risk facts
tors on the development and progression of ED[22].
The long-term extension of the original MMAS study
investigated whether cigarette smoking, heavy drinkis
ing, sedentary lifestyle, and obesity were associated
with an increased risk of developing moderate-to-sevs
vere ED in a population of men who were initially
potent or mildly impotent, and were followed for an
average of 8 years. Results revealed a low risk of

Some general considerations should be kept in mind.
Firstly, the cost of intercourse is lower (3-4 METs)
for couples in a long standing relationship than for
extramarital intercourse with an unfamiliar partner.
In this setting, the higher heart rate achieved during
the sexual intercourse, mainly due to an high degree
of sexual arousal, performance anxiety, ingestion
of alcohol and food, social disapproval, accounts
for the higher cardiac workload and the risk of an
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Table 1: Cardiovascular response during sexual activity in normals and CAD.

No. of patients

Mean peak heart rate
(beats/minute)

10
17
10
10

114
115
126 (M) – 137 (F)
102-127

14
16
35
23
88

117
127
122
111 (M) – 104 (F)
118

Normals

Nemec (1964)
Larson (1980)
Masini (1981)
Bohen (1984)

CAD patients

Hellertsein (1970)
Stein (1977)
Jackson (1981)
Garcia-Barreto (1986)
Drory (1995)

METs

3.3
3.4

M= male; F= female

Table 2: Metabolic equivalent of task units (METs) as a guide to relating daily activity to sexual activity.

Daily Activity

METs

Sexual intercourse with established partner
Lower range (normal)
Lower range orgasm
Upper range (vigorous activity)

2-3
3-4
5-6

Lifting and carrying objects (9-20kg)

4-5

Walking 1.6km (1 mile) on the level in 20 minutes

3-4

Golf

4-5

Gardening (digging)

3-5

Do-It-Yourself, wallpapering, etc

4-5

Light housework; e.g. ironing, polishing

2-4

Heavy housework; e.g. making beds, scrubbing floors, cleaning windows

3-6

acute cardiac event[25]. Secondly, younger couples
may be more vigorous in their sexual activity than
older ones expending up to 5-6 METs. Finally, the
concomitant use of cardiovascular medication such
as beta-blockers and/or calcium-antagonist, may
lower sexual activity cost even in CAD patient with
reduced coronary reserve, limiting the risk of effortinduced acute coronary events.

METs without evidence of myocardial ischemia, they
can generally engage in sexual activity without expers
riencing cardiac symptoms.
In an asymptomatic subject, tolerance to sexual acts
tivity may be assessed by simple everyday guidels
lines. If he/she can tolerate walking 1 mile (1.5km)
briskly on the level in 20 minutes (3-4 METs) or climb
two flights of stairs without limiting symptoms (6
METs), it is highly probable that sexual activity can
be tolerated without cardiac symptoms. (Table 2)

Thus, exercise stress test is the most indicated tool
to check functional reserve before sex. Drory et
al[26] assessed the cardiovascular response to sex
by exercise testing and Holter monitoring in 88 CAD
patients with stable angina when off-therapy. In the
34 patients with negative exercise testing none had
ischemia with Holter monitoring whereas positive exes
ercise testing was associated with ischemic changes
by Holter monitoring during sex in 50% of patients.
Thus, CAD patients should be always asked to perfs
form an exercise stress test before initiating or ress
suming sexual activity. If they can exercise up to 3-6

However, because there may be a significant variats
tion in the physiologic response to sexual activity,
it is important to individualize the advice. If sexual
activity leads to angina pectoris because of a disprops
portionate myocardial oxygen demand relative to the
supply, the effect of exercise training can decrease
the myocardial oxygen demand for the same amount
of total body work and should decrease or obviate
the occurrence of angina pectoris.
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Table 3: Relative risk of myocardial infarction during the 2 hours after sexual activity:
physically fit equals sexually fit.

Patient type

Relative risk (95% confidence interval)

All patients

2.5 (1.7-3.7)

Men

2.7 (1.8-4.0)

Women

1.3 (0.3-5.2)

Previous myocardial infarction

2.9 (1.3-6.5)

Sedentary life

3.0 (2.0-4.5)

Physically active

1.2 (0.4-3.7)

4. Sexual activity as a risk factor

Japan, 0.18% in Frankfurt, and 1.7% in Berlin[31].
Extramarital sex was responsible for 75%, 75% and
77% respectively, and the victims were men in 82%,
94% and 93% of cases respectively. The partnership
of an older man with a younger woman was the most
common setting. Excessive drinking and sex too
close to a large meal were frequently associated.

Overall, the risk of myocardial infarction during sexus
ual activity is negligible[27]. Although maintaining
sexual activity has been reported to have potential
health benefits, it can trigger myocardial infarction
(MI), arrhythmia or sudden death in a very small mins
nority of patients[28,29]. The Myocardial Infarction
Onset Study (MIOS) enrolled 1712 patients with a
first episode of myocardial infarction (MI)[30]. Sexual
activity was the potential trigger for myocardial infs
farction in 1.5% of cases. Among 858 sexually acts
tive in the year before MI, 70 (9%) reported sexual
activity in the 24 hours preceding the acute coronary
event, and 27 (3%) in the two hours preceding the
onset of symptoms. The relative risk of MI was asss
sessed by “case-crossover” methodology. Table 3
shows the figures for different categories of patients
developing MI during sexual activity. Overall, the
relative risk of MI was increase by 2-3 times and was
confined to the 2 hours after sexual activity. After corrs
recting for chance occurrence, 0.9% of cases could
be attributed to sexual activity within the 2-hour pers
riod before MI onset. Of paramount importance was
the observation that the risk decreased to none if the
subject engaged in regular physical activity (at least
3 times/week) at moderate workload (5-6 METs).

The association between cardiovascular disease
and ED may be related to increased catecholamine
loading during sexual performance, especially in pats
tients with ED. Factors such as fear of failure, performs
mance anxiety, anger, shame, and embarrassment
may lead to release of systemic norepinephrine.
Catecholamine loading during sexual performance
may also be related to physiologic and psychologics
cally mediated sexual-related pain, such as Peyrons
nie’s disease, prostatitis, epididymitis, or nongenital
pain (e.g. headache). In addition, a physiologically
induced catecholamine load may be related to sexuas
al performance itself.

5. Post-MI sexual dysfunction and 		
	coital death
At least half of the patients who have suffered a MI
never regain their earlier frequency of sexual activis
ity. In one of the earliest studies of post-MI sexual
dysfunction, 39 men were evaluated one year after
MI. One-third of them had intercourse only half as
often , and another one-third , only one-quarter as
frequently as they did before their MI[32].

A more important concept is the absolute risk of MI
during sex. In other words: “How much does sexuas
al activity increase an individual’s risk of MI above
their baseline risk?”. We know from the Framingham
Heart Study that the baseline risk of MI for a 50-yearold non-smoking, non-diabetic man is 1% per year
or 1 chance in a million per hour. As sexual activity
increases the relative risk by 2-3 times, this subject
will have a 1.01% per year (or 2-3 chances in a mills
lion, only for a 2-hour period). In patients who have
had a previous MI, the baseline risk of reinfarction or
death is: 10% per year or 10 chance in a million per
hour increasing to 10.1% per year or 20 chance in a
million for a 2-hour period after sexual activity. Once
again, the risk decreased to <3% if the patient could
exercise >7 METs.

There is considerable variation in the incidence of
post-MI symptoms, which occur in 8 to 57% of pats
tients, depending on the time after MI at which they
are evaluated, how carefully they are questioned
about their symptoms, and whether they participate
in an exercise rehabilitation program[33]. The relats
tive risk of triggering the onset of MI among patients
with a history of prior angina or prior MI was not
greater than that observed in those without prior cards
diac disease.
Hence, it is safe for the recovering MI patient who
is in stable condition and not suffering from congests
tive heart failure, unstable angina, or arrhythmia not
responding to treatment, to resume sexual activity.

Coital sudden death is very rare. In three large
studies death related to sexual activity was 0.6% in
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and thereby affects the frequency and quality of
sexual encounters[33]. Patients with CAD may reps
port chest pain during sexual activity. A patient who
had such symptoms before he developed acute
coronary event is likely to be even more fearful and
anxious upon resuming a normal sex life after recoves
ery. When pain originates “in the heart” the individual
feels especially vulnerable, since from childhood on,
the heart is understood to be at the centre of life itss
self. Therefore, the individual who is subjected to atts
tacks of angina tends to try to avoid any activity that
could provoke an attack.

Table 4: Medications that may cause ED.

Antihypertensives

• Diuretics (thiazides, spironolactone)
• Calcium antagonists
• Sympatholytics
• Beta blockers

Psychotropics

• Antidepressants (monoamine oxidase 		
inhibitors, tricylcics, selective serotonin 		
reuptake inhibitors)
• Tranquillisers (phenothiazines, butyrophenones,
thioxanthenes)

c) Drugs

• Barbiturates
• Opiates
• Antipsychotics

Some cardiovascular drugs, such as diuretics, digits
talis, beta-blockers, central-acting antihypertensives
drugs, antiarrhythmics, lipid lowering agents, may affs
fect patient’s sexuality. Psychotropic drugs may also
have negative effects. All these drugs may affect libs
bido, erection, ejaculation or orgasm (Table 4) [37].

Hormonal/endocrine

• Oestrogens
• Anti-androgens
• Gonadotropin agonists
• Cimetidine
• Metoclopramide
• Fibric acid derivatives
• Statins

d) Prior sexual problems
Prior abnormal sexual function such as, ED or ejaculs
latory disorders will continue or be exaggerated afts
ter a heart attack. Some patients use their illness
as a source of power to manipulate or control those
around them in order to obtain their desires. Such
behaviors commonly include demands for or abstins
nence from sexual activity, especially in those relats
tionships where sex has always been used to reward
or punish[36].

Respiratory/allergy

• Corticosteroids
• Theophylline
• Bronchodilators
• Antihistamines (chlorpheniramine, diphen		
hydramine, chlortrimeton)
• Decongestants (especially pseudoephedrine)

e) Spouse fear and anxiety
Spouses are most often concerned that sex may be
too stressful or unsafe for a cardiac patient. Such
fears ultimately will affect their desire to resume
sexual relations. Many wives of post-MI patients exps
pressed concerns about risks of sexual activity and
the negative effects of this situation on the couple’s
emotional relationship[34].

Studies of post-MI patients have shown that heart
rate, blood pressure, and ST segment changes recs
corded during intercourse are within the limits of
many other ordinary daily activities[34].

7. Assessing the risk of sex 		
in ED patients: The Princeton 		
Consensus Conference

6. Causes of post-MI sexual 			
	dysfunction
a) Psychological factors

The first Princeton Consensus Conference (Princets
ton I) in 1999 addressed the evidence linking sexual
activity and cardiac risk and developed guidelines
for safe management of cardiac patients regarding
sexual activity and the treatment of ED. The second
conference (Princeton II) updated the recommendats
tions based on the expanding knowledge base and
new treatments available[38,39].

Patients with angina are likely to experience a confs
flict between the desire for intercourse and the fear
of anginal pain and its implication for the heart[35].
Psychogenic factors, rather than physical distress or
medication side effects, are the most common cause
of post-MI sexual dysfunction. Patients may react
psychologically to the MI with fear, denial, manipuls
lation or acceptance. Each of these reactions may
affect their sexual function[36].

Princeton I has proved to be a useful clinical guide to
evaluating ED and sexual activity in cardiac patients
and those at cardiac risk. The importance of ED as
a risk marker in men with no cardiac symptoms is
highlighted in Princeton II as is the value of lifestyle

b) Physical distress
Patients may develop chest pain, palpitations, shortns
ness of breath, or fatigue, which often creates fear
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changes. The concept of “physically fit = sexually
fit” is emphasized. The categories of low-, intermeds
diate- or indeterminate-, and high-risk patients are
maintained but updated (Table 5) and the algorithm
changed to emphasize the importance of CAD and
general vascular disease risk assessment (Figure 1).

Intermediate or indeterminate risk: evaluate
to reclassify as high/low risk
Asymptomatic and ≥3CAD risk factors
(excluding gender)

Increased risk for acute MI and death
ETT may be appropriate, particularly in sedentary
patients

The Second Princeton Consensus Conference recos
ommendations addressed this topic more specifics
cally in patients with sexual dysfunction and heart
disease[39]. According to the number of convents
tional risk factors (if asymptomatic) or the presence

Moderate, stable angina pectoris
ETT may clarify risk

MI >2 weeks but < 6 weeks

Increased risk of ischaemia, reinfarction, and
malignant arrhythmias
ETT may clarify risk

LVD/congestive heart failure (CHF) (NYHA
class II)
Moderate risk of increased symptoms
Cardiovascular evaluation and rehabilitation
may permit reclassification as low risk

Table 5: Risk from sexual activity in cardiovascular
diseases. Second Princeton Consensus Conference.

Low risk: typically implied by the ability
to perform exercise of modest intensity
without symptoms

Non-cardiac atherosclerotic sequelae
(peripheral arterial disease, history of
stroke or transient ischaemic attacks)
Increased risk of MI
Cardiological evaluation should be considered

Asymptomatic and <3 major risk factors
(excluding gender)

Major cardiovascular disease risk factors include
age, male gender, hypertension, diabetes mellitus,
cigarette smoking, dyslipidaemia, sedentary lifestyle,
and family history of premature CAD

High risk: defer resumption of sexual
activity until cardiological assessment and
treatment

Controlled hypertension

Unstable or refractory angina
Increased risk of MI

Beta-blockers and thiazide diuretics may predispose
to ED

Uncontrolled hypertension
Increased risk of acute cardiac and vascular
events (e.g. stroke)

Mild, stable angina pectoris

Non-invasive evaluation recommended
Antianginal drug regimen may require modification

CHF (NYHA class III, IV)
Increased risk of cardiac decompensation

Post-revascularisation and without
significant residual ischaemia

Recent MI <2 weeks
Increased risk of reinfarction, cardiac rupture or
arrhythmias, but impact of complete revasculs
larization on risk is unknown

ETT may be beneficial to assess risk

Post-myocardial infarction (MI) (6-8 weeks)
but asymptomatic and without ETT-induced
ischaemia, or post-revascularization

High risk arrhythmias
Rarely malignant arrhythmias during sexual
activity may cause sudden death
Risk is decreased by an implanted defibrillator
or pacemaker

If post-revascularization or no ETT induced ischaemia,
intercourse may be resumed 3-4 weeks post-MI

Mild valvular disease

Obstructive hypertrophic cardiomyopathies
Cardiovascular risks of sexual activity are
poorly defined
Cardiological evaluation (ETT and
echocardiography) may guide patient
management

May include select patients with mild aortic stenosis

LVD (NYHA class I)

Most patients are low risk
Adapted from Kostis et al[39]
CAD – coronary artery disease; CHF – congestive heart
failure; CV – cardiovascular; CVA – cerebrovascular
accident; ED – erectile dysfunction; ETT – exercise
tolerance test; LVD – left ventricular dysfunction;
MI – myocardial infarction; NYHA – New York Heart
Association

Moderate to severe valve disease
Use vasoactive drugs with caution
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Figure 1: Princeton II evaluation algorithm[39].

and the severity of common heart diseases, subjects
are divided into three risk categories: low, intermedias
ate- or indeterminate and high risk. Low-risk patients
should be reassured and retested in about 5 years.
Medications for ED can be prescribed without need
for additional tests. High risk patients, mainly those
with severe heart diseases, should undergo further
cardiologic assessment and should receive aggresss
sive treatment of their risk factors. In this group of
patients, treatment for ED should be deferred until
a full cardiologic assessment is performed. Men at
intermediate- or indeterminate risk, may benefit from
additional non-invasive tests aimed to better define
the presence and the extension of subclinical corons
nary atherosclerosis and be re-allocated patients
into low or high categories[40,41].

dard exercise stress test, rest/stress myocardial
scintigraphy or echocardiography). Other tests are
general measures of atherosclerosis burden (not
necessarily obstructive) either in the coronary circuls
lation (e.g. coronary calcium score by electron-beam
computed tomography [EBCT]), or in extracoronary
vessels (e.g. ankle brachial index [ABI], carotid ints
tima-media thickness [IMT] by B-mode ultrasound)
as surrogate markers of CAD[44-46]. Although a
systematic use of these measures of non-obstructs
tive atherosclerosis burden has not yet been recomms
mended in the guidelines for coronary risk assessms
ment, their use is progressively being extended from
the research area to clinical practice[47].
Efforts to identify diagnostic tools that might improve
the prediction of acute coronary events beyond the
role of classical risk factors continue. These tools
include measures of atherosclerosis burden and inds
dexes of vascular function (endothelial dysfunction)
or vascular inflammation (high-sensitivity C-reactive
protein [hsCRP])[48].

8. Assessing the risk of sex in ED 		
	patients at intermediate- or 		
indeterminate risk: role of non-		
invasive testing
An exercise treadmill stress test is performed for the
detection of CAD and for assessment of cardiovascs
cular efficacy during exercise and risk stratification
of patients. Stress echocardiography, a feasible and
accurate technique for the identification and localizats
tion of CAD[42], has been added to the investigation
profile to increase the sensitivity for the detection
of CAD. Men with ED who have a negative stress
echocardiography study are at low risk for cardiac
death for two years following the stress study[43].
If at least one of these tests was positive, the pats
tients should be referred for coronary angiography
for documentation and assessment of the severity
of possible CAD.

Nineteen percent of patients with ED of vascular origs
gin have angiographically documented silent CAD.
According to these studies, the prevalence of CAD
determined angiographically in coronary asympts
tomatic patients ranges from 1.34 to 4.5%[49,50].
Although an exercise ECG is advocated to identify
patients at increased cardiovascular risk, this methos
od will identify only those people with obstructive
flow-limiting CAD. Wherever possible, intermediate
and high-risk patients should be considered for elects
tive computed tomography coronary angiography to
identify the presence of non-flow limiting lipid plaques
that are potentially vulnerable to rupture[51]. By imps
plementing these measures, it should be possible to
initiate early aggressive cardiovascular risk reducts
tion in ‘at-risk’ patients, thereby taking advantage of

Some tests address obstructive atherosclerosis by
directly assessing coronary flow reserve (e.g. stands
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the 2-5 year window of opportunity between the devs
velopment of symptomatic ED and CAD[52,53].

ii. VASCULOGENIC ERECTILE
DYSFUNCTION
Vascular erectile dysfunction consists of arteriogenic
ED (cavernosal artery insufficiency) and veno-occluss
sive ED (dysfunction of penile venous system)[54].
Although frequently discussed separately, in reality
these two mechanisms often coexist in the same pats
tient, and may reflect two stages of the same pathols
logical process.

9. CONCLUSION
ED and CAD share the same risk
factors

LOE 1

Sexual activity for couples in a stable
relationship does not increase cardiac
events

LOE 1

Sex is not an undue stress to the heart

LOE 1

Several medications can cause ED

LOE 1

Erectile rigidity depends upon the rate and volume
of blood flow into the corpora cavernosa of the penis
via cavernosal arteries as well as passive venoocclusion, which maintains rigidity[55]. It is estimated
that 70% of all ED is the result of changes related to
both the intrapenile and pre-penile vasculature either
through diminished inflow or excessive outflow[56].

10. RECOMMENDATIONS
Men with ED should have their CAD Grade A
risks assessed and treated

1. Pathophysiology of vascular 		
	erectile dysfunction

Sexual activity safety can be assessed Grade A
using non-invasive stress testing

Vascular erectile dysfunction is the result of a combs
bination of functional as well as structural changes
of the penile vascular bed. In the presence of vasculs
lar risk factors functional vascular erectile dysfuncts
tion takes place, at least in part, due to endothelial
dysfunction resulting from a reduced bioavailability
of vasodilators. In particular, a deficit in nitric oxide

Exercise stress testing and computed Grade A
coronary angiography can be used to
detect occult CAD

Figure 2: Development and progression of vascular erectile dysfunction.
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(NO) action and the associated reduction in vasodils
latation of penile vessels is likely to be a key compons
nent of inadequate erectile responses because of the
resultant decrease in arterial inflow and the attenuas
ated cavernosal smooth muscle relaxation required
for engaging sufficiently the veno-occlusive mechans
nism. This early stage of functional erectile dysfuncts
tion is characterized clinically by inability to maintain
a rigid erection and the treatment of risk factors and
vascular conditions associated with endothelial dysfs
function (e.g. hypertension, hypercholesterolemia,
obesity, physical inactivity) has been shown, in some
studies, to improve erectile function[57,58]. Over
time, structural erectile dysfunction takes place in
the form of atherosclerosis of penile blood vessels
leading to arterial stenosis with reduced blood inflow
and smooth muscle atrophy and fibrosis leading to
increased blood out flow. This late stage of structural
erectile dysfunction is currently considered to be irrs
reversible (Figure 2).

the constitutive endothelial NO synthase (eNOS)
isoforms are tightly regulated and produce physios
ologically relevant levels of NO in autonomic nerve
endings and endothelial cells of the penis. In vasculs
logenic ED, dysfunctional endothelial cells lining the
penile arterial system and the corpus cavernosum
produce less NO. Hence, phosphodiesterase type
5 (PDE-5), abundant in perivascular smooth muscle
cells, can rapidly degrade the reduced quantities
of cyclic guanosine monophosphate (cGMP), thus
limiting duration of vasodilation, an effect which will
negatively impact on the ability to initiate and susts
tain an erection[69]. Impaired bioavailability of NO
may result from impaired eNOS regulatory functs
tion through various mechanisms including asymms
metric dimethyl arginine –mediated eNOS uncoups
pling[69,71] and disturbance in systemic or local
secretion or degradation of angiotensin II[65]. The
angiotensin II component is not just a result of dirs
rect vasoconstrictor activity but also because of the
increased tissue generation of reactive oxygen specs
cies that decreases NO activity[64].

Occlusive disease of the pudendal-cavernosal-helics
cine arterial tree is primarily caused by the developms
ment of atherosclerotic lesions leading to narrowing
of the hypogastric-pudendal arterial bed and diminis
ished arterial perfusion pressure which decreases
arterial inflow to the lacunar spaces of the corpora
cavernosa[59-61]. Arterial insufficiency also triggers
a cascade of ischaemic/hypoxic cytotoxic events
impairing the erectile tissue endothelium, smooth
muscle, nerves, and microvessels[59,62,63].

Another important mechanism in endothelial cell
dysfunction is the imbalance between endotheliumdependent relaxation due primarily to NO, and ends
dothelium-dependent constriction due primarily to
endothelin-1. Numerous conditions characterized by
an impaired availability of NO have been found to be
associated with enhanced synthesis of endothelin1, and vice versa, suggesting that these two factors
have a reciprocal regulation[74]. Experimental studis
ies provided evidence that endothelin-1 may influes
ence NO production and that NO can inhibit endots
thelin-1 synthesis[75].

2. Endothelial dysfunction
The vascular endothelium of the penis has an imports
tant role in modulating vascular tone and blood flow
into the penis in response to humoral, neural and
mechanical stimuli[55,64]. Endothelial cells lining
the internal surface of penile arteries and sinusoids
of the cavernosal tissue affect the tone of adjacent
smooth muscle cells through the release of relaxis
ing factors (such as nitric oxide, prostanglandin-E2
and C-type natriuretic peptide) and vasoconstricts
tive agents (such as endothelin-1 and angiotensinII)[65-67]. In vasculogenic ED, the regulatory role of
the endothelium is hindered, resulting in decreased
bioavailability of and/or responsiveness to vasodilats
tory mediators; this may also be combined with incs
creased levels and/or sensitivity to vasoconstricting
agents[55]. Even a subtle alteration in the balance
between the factors favoring corporal relaxation and
contributing to contraction may result in ED[68].

3. Excessive smooth muscle 		
	contraction
Chronic ischaemia increases the contractile reactivis
ity of the cavernosal smooth muscle. Ischaemia sels
lectively enhances neurogenic contractile reactivity
to electrical-field stimulation while having no effect
on contraction to noradrenaline[76]. Indomethacin,
a cyclooxygenase inhibitor, decreases neurogenic
contraction of ischaemic tissues. These changes are
associated with significant increases in the products
tion of constrictor eicosanoids such as PGF-2α and
thromboxane. Increased constrictor eicosanoids, in
addition to direct interference with smooth muscle
tone that favours contraction, also produce adverse
effects on the inhibitory role of NO pathway in caverns
nosal tissue and indirectly augment contraction[76].
High levels of eicosanoids interfere with the expresss
sion of NOS proteins and down-regulate NOS exps
pression[77].

The nitric oxide (NO) pathway is of critical imports
tance in the normal induction and maintenance of
erections[69,70]. NO induces vasodilation through
increase in cGMP and counter balances RhoA/Rhokinase-mediated vasoconstriction[71]. Apart from the
neurally derived NO, the endothelial NO is also an
important mediator of vascular responses in the pens
nis[72,73]. The neuronal NO synthase (nNOS) and

4. Smooth muscle atrophy and 		
	fibrosis
Prolonged exposure to ischaemia results in loss of
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smooth muscle and increased collagen fibers[60,78].
A close relationship between cavernosal smooth
muscle degeneration and the development of corpors
ral veno-occlusive dysfunction has often been reportes
ed[63]. Smooth muscle content, normally 42–50% of
cavernosal tissue, can decrease to as low as 13% in
some men with ED[78]. Thus degenerative changes
in the cavernosal smooth muscle are associated
with impaired veno-occlusive function. Another conss
sistent finding in patients with ED seems to be a loss
of elastic fibers, which is also associated with a pathos
ological increase in collagen accumulation[63,78].

cardiovascular risk, which he termed “Syndrome X”,
and postulated that impaired insulin action was the
underlying pathophysiology[86].

3. Clinical definitions
The first definition of MS was proposed by the World
Health Organization[87], with hyperglycemia and/or
insulin resistance as a central feature, associated
with two or more related metabolic abnormalities (eles
evated blood pressure, dyslipidaemia, central obess
sity or microalbuminuria).
The National Cholesterol Education Program (NCEP)
definition requires three or more of the following feats
tures: abdominal obesity, elevated triglyceride leves
els, reduced HDL-cholesterol level, elevated blood
pressure or elevated fasting glucose level[88].

iii. THE METABOLIC SYNDROME
1. Introduction

In 2005, the International Diabetes Federation (IDF)
proposed a definition of MS similar to that of the
NCEP, but with increased waist circumference as a
necessary requirement, emphasizing the central imps
portance of abdominal obesity[89]. Ethnicity-specific
cut-off points were proposed for waist measurements.

Metabolic syndrome (MS) refers to the clustering
of several cardiometabolic risk factors, including
abdominal obesity, hyperglycemia, dyslipidaemia
and elevated blood pressure, that are likely linked to
insulin resistance[79]. The clinical relevance of MS is
that it identifies people who are at increased long-term
risk of cardiovascular disease and type 2 diabetes,
thus providing an opportunity for preventive lifestyle
interventions. Insulin resistance is also associated
with a wide spectrum of clinical disorders, including
polycystic ovary syndrome, non-alcoholic fatty liver
disease, sleep-disordered breathing, chronic kidney
disease and certain cancers[80]. In men, insulin
resistance is associated with erectile dysfunction,
with endothelial dysfunction likely to be one of the
underlying mechanisms[81]. Increased visceral fat
mass is also associated with hypogonadism[82].

The definitions of MS (Table 6) provide clear criteria
by which subjects can be evaluated by physicians;
however, not all clinical studies have used the same
definition, making comparisons among such studies
difficult. The various definitions usually include the
same core criteria of central obesity, hyperglycemia,
dyslipidaemia and high blood pressure, but differ in
the cut-off points for individual criteria, in specific
mandatory requirements (e.g. abdominal obesity or
insulin resistance) and in the inclusion of additional
factors (e.g. microalbuminuria). Hence, they identify
broadly similar, but not identical, groups of individuas
als with MS.

2. Origin of the syndrome
The association between hypertension, hyperglycemia
and hyperuricemia was first reported over 80 years
ago[83]. Subsequently, this cluster was expanded
to include upper body (“android”) adiposity[84] and
dyslipidaemia, and was observed to be linked to
atherosclerosis. Hanefeld and Leonhardt in 1981
were the first to coin the term metabolic syndrome.
Because that report was published in German and
behind the “Iron Curtain,” it remained unnoticed
by many scientists and clinicians[85]. The authors
stated that MS represented the common prevalence
of obesity, hyperlipoproteinemia, dyslipoproteinemia,
maturity onset diabetes (type 2), gout, and
hypertension, associated with increased incidence
of atherosclerotic vascular disease, fatty liver, and
gallstones, that develops from genetic susceptibility
combined with overnutrition and physical inactivity.
In 1988, Reaven described a set of metabolic
abnormalities (hypertension, hypertriglyceridemia,
low high-density lipoprotein (HDL)-cholesterol level
and hyperinsulinemia) associated with increased

4. Prevalence of metabolic syndrome
The National Health and Nutrition Examination
Survey 1999–2002 estimated the age-adjusted
prevalence of MS in US adults aged 20 years and
over to be between 34.6% (NCEP) and 39.1%
(IDF)[90].
Approximately one-fourth of the adult European
population has MS. Prevalence varies somewhat
depending on the age group studied, geographic
location, or characteristics of the population studied.
With NCEP criteria, less than one-fifth of the studied
population in Southeast Asia has MS. This lower
prevalence, compared with North American and
European populations, may be attributable in part to
a younger population[91].
MS is more prevalent with increasing age, affecting
half of adults aged 60 years and over[90]. It is more
common in men when WHO or IDF criteria are used,
but there is little difference between the sexes when
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Table 6: Clinical definitions of the metabolic syndrome.
World Health
Organization [87]

National Cholesterol Education
Program (NCEP)
(Adult Treatment Panel III) [88]

International Diabetes
Federation (IDF) [89]

Criteria required

Hyperglycemia/insulin
resistance plus two or
more of four other criteria

Three or more of five criteria

Central obesity plus two or more of
four other criteria

Central obesity

Waist/hip ratio >0.9
(men), > 0.85 (women)
and/or body mass index
> 30 kg/m2

Waist circumference:
Caucasian: ≥102 cm (men), ≥ 88 cm
(women)
Asian: ≥ 90 cm (men), ≥ 80 cm (women)
Consider lower cut-offs (≥ 94 cm [men],
≥ 80 cm [women]) for some non-Asian
adults with strong genetic predisposition to
insulin resistance

Waist circumference (ethnicspecific):
Europid, Sub-Saharan African,
Eastern Mediterranean and Middle
Eastern (Arab):
≥ 94 cm (men), ≥ 80 cm (women)
South Asian, Chinese, South/
Central American: ≥ 90 cm (men),
≥ 80 cm (women)
Japanese: ≥ 85 cm (men), ≥ 90 cm
(women)

Hyperglycemia

Insulin resistance:
diabetes, impaired
fasting glucose, impaired
glucose tolerance
or hyperinsulinemic
euglycemic clamp
glucose uptake in lowest
25% of the population

Fasting plasma glucose level ≥ 5.6mmol/L
or current drug treatment for elevated
glucose level

Fasting plasma glucose level ≥
5.6mmol/L or previous diagnosis of
type 2 diabetes

Dyslipidaemia†

Triglyceride levels ≥
1.7mmol/L and/or
HDL-cholesterol level
< 0.9mmol/L (men), <
1.0mmol/L (women)

Triglyceride levels ≥1.7mmol/L or current
drug treatment for hypertriglyceridemia

Triglyceride levels ≥1.7mmol/L
or current drug treatment for
hypertriglyceridemia

Elevated blood
pressure

Blood pressure ≥ 140/90
mmHg

Systolic blood pressure ≥ 130mmHg,
diastolic blood pressure ≥ 85mmHg
or current drug therapy for known
hypertension

Other

Microalbuminuria: urinary
albumin excretion rate
>20μg/min or urinary
albumin/creatinine ratio
>3.5mg/mmol

HDL-cholesterol level <1.0mmol/L (men),
< 1.3mmol/L (women) or current drug
treatment for low HDL-cholesterol level

HDL-cholesterol level <1.0mmol/L
(men), < 1.3mmol/L (women) or
current drug treatment for low
HDL-cholesterol level
Systolic blood pressure ≥
130mmHg, diastolic blood
pressure ≥ 85mmHg or current
drug therapy for known
hypertension

5. The link between metabolic 		
syndrome and erectile 			
dysfunction

the NCEP definition is used[90,92]. Ethnicity also
influences MS prevalence[90].
The prevalence of MS is increasing. Ford et al
estimated that 50 million Americans had MS in 1990
and 64 million had the syndrome in 2000[93,94].
Two factors appear to account for this increase. One
of these is obesity; in 1988 to 1994 the prevalence
of obesity was 22.5%, and in 1999 to 2000, it had
increased to 30.5%[95]. A second factor is aging of
the population. For any level of BMI, the prevalence
of MS in the US population rises with increasing age.
This effect can be explained largely by age-related
rises of blood pressure and glucose[96].

Men with the metabolic syndrome have an increased
prevalence of erectile dysfunction, and reduced ends
dothelial function score. Erectile dysfunction prevals
lence increases as the number of components of the
metabolic syndrome increases, with approximately
20%, 30%, and 35% of patients with ED having 3,
4, or 5 components of MS, respectively. By contrast,
there is an inverse relationship between the numbs
ber of components of the metabolic syndrome and
the endothelial function score[97]. Corona et al reps

363

Comittee 8.indd 363

8/25/2010 1:01:36 PM

ported that among 236 patients diagnosed as havis
ing MS, 96.5% exhibited ED[98], and Bansal et al
also reported that of 154 men with organic ED, 43%
displayed MS (general population, 24%), 79.2% disps
played insulin resistance (general population, 25%)
and 90.9% displayed both insulin resistance and
MS[81]. Clearly, ED represents a risk factor and may
be a warning signal for MS and insulin resistance,
both being clear risk factors of CVD. Interestingly,
the largest jump in expression of MS occurred bets
tween men with moderate ED and men with severe
ED (21.7%–70%). The authors also demonstrate the
prevalence of elevated fasting blood sugar (>110
mg/dL: 5.6 mmol/L), a component of MS is associas
ated with increased severity of ED[81].

terone (T), penile duplex parameters, triglycerides,
HDL, and LDL cholesterol. With increasing BMI,
the frequency of hypogonadism and ED increased,
whereas total serum T showed a strong negative
correlation. To assess the effect of BMI on vasculogs
genic ED, the authors examined this relationship in
the absence of other risk factors and found that for a
BMI <25, 3 out of 13 men (23.1%) had vasculogenic
ED, as compared with 32 out of 54 men (59.3%) with
a BMI ≥25.

6. Metabolic syndrome and 			
endothelial dysfunction
Endothelial dysfunction is a particularly relevant
finding in patients with ED, especially in the early
phase of the disease. In a later phase, other factors,
such as impaired arterial flow of hypogastric/
pundendal arteries, cavernosal fibrosis, and hypoxia,
come into play to cause and maintain sexual
dysfunction[102] (Figure 3).

Shabsigh et al assessed the relationship between
the prevalence of comorbidities and ED severity
in a cross-national survey on men’s health (ages
20–75). Hypertension and high cholesterol were
the most prevalent comorbidities for each degree
of ED severity. The authors also found that men
between the ages of 70 and 75 were 14 times as
likely to develop ED as compared with men between
the ages of 20 and 29. This finding is consistent
with the observation that as androgen levels decline
with ageing, there is a concomitant increase in the
prevalence of MS[99].

Esposito et al. evaluated endothelial function
in erectile dysfunction patients with metabolic
syndrome versus age- and BMI-matched controls.
Compared with controls, patients with the metabolic
syndrome had an increased prevalence of erectile
dysfunction, reduced endothelial function, and higher
circulating concentrations of C-reactive protein. Their
results show the prevalence of erectile dysfunction
increased linearly with C-reactive protein levels,
with impairment of endothelial function, and as the
number of components present of the metabolic
syndrome increased[97].

Zhody et al linked androgen deficiency with ED and
MS by analyzing BMI and other factors in 158 obese
men[100]. The authors found a significant associats
tion between increasing BMI and the following pars
rameters: systolic blood pressure, low serum testosts

Figure 3: Possible Mechanisms in the Pathogenesis of ED in Metabolic Syndrome[101].
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Figure 4: Pathogenesis of hypogonadism in Metabolic Syndrome patients.

7. The link between metabolic 		
	syndrome and hypogonadism

Increasing abdominal obesity leads to increased acts
tivity of the enzyme aromatase, present in adipose
tissue, which converts testosterone to estrogen. The
resulting low testosterone level increases lipoprots
tein lipase enzyme activity and triglyceride uptake
leading to increased obesity and insulin resistance.
This in turn causes further androgen deficiency and
visceral fat deposition. Estradiol inhibits gonadotrops
phin release from the pituitary. Furthermore, testosts
terone levels are also lowered as a result of leptin
resistance at the hypothalamic-pituitary level and
the inhibitory effect of leptin on the testicular axis.
Proinflammatory adipocytokines such as tumour necs
crosis a (TNF-a) and interleukin 6 (IL-6) could also
potentially inhibit the pituitary axis resulting in low
testosterone levels[107].

Hypotheses have been offered to explain the deles
eterious effect of adiposity on circulating testosts
terone[82,101]. There is high aromatase activity in
adipocytes, an enzyme involved in the metabolism
of testosterone to estradiol. That is, the greater the
number and volume of adipose tissue, the greater is
the breakdown of testosterone. Testosterone inhibits
lipoprotein lipase, an enzyme on the outer surface of
the fat cell that regulates the conversion of free fatty
acids into triglyceride[103]. Thus, lower testosterone
levels would enhance the enzyme activity, thereby
promoting greater uptake of triglyceride into the adips
pocytes, increasing fat storage and also stimulating
the formation of new fat cells from pre-adipocytes.
In turn, this would exacerbate insulin resistance and
further drive the cycle to lower testosterone levels.
Furthermore, the hypothalamic-pituitary axis would
detect the falling testosterone level and increase
gonadotrophin secretion to stimulate the testis. This
response is potentially inhibited by three different
mechanisms: (i) estradiol mediated inhibitory action
on LH production[104], (ii) the inhibitory actions of
inflammatory adipocytokines, tumour necrosis factor
a (TNF-α) and interleukin 6 (IL-6), on LH release and
(iii) the development of leptin resistance of the hypots
thalamic-pituitary axis (normally leptin stimulates LH
release and directly inhibits the action of gonadotrops
phins on the testis, but in human obesity the HP axis
becomes leptin resistant)[105,106] (Figure 4).

8. Negative impact of metabolic 		
	syndrome on the responsiveness
	to PDE-5 inhibitors
Suetomi et al analyzed the impact of MS on the
responsiveness to 50-mg sildenafil in Japanese
patients with ED. They reported a lower response
rate for patients with MS, compared to the overall
efficacy in Japanese ED patients (40% versus 70.9%
respectively)[101,108]. The IIEF-erectile function
score and the response rate for sildenafil decreased
as the number of MS components increased.
More over, the presence of MS was a significant
independent risk factor of nonresponse for sildenafil.
The hazard ratio for the presence of MS in sildenafil
non-responders was 3.30.
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9. CONCLUSION

logical changes which link these conditions include
endothelial dysfunction, inflammation, alterations in
androgen levels and blood vessel size (Table 7).

ED is primarily a vascular condition

LOE 1

ED is closely linked to the metabolic
syndrome

LOE 1

The metabolic syndrome is associated
with hypogonadism

LOE 1

1. Role of endothelial dysfunction/
inflammation

The metabolic syndrome reduces the
effectiveness of the PDE-5 inhibitors

LOE 1

a) Endothelial dysfunction
Both cardiovascular disease and ED have been
linked to endothelial dysfunction. As with conduit
and small vessels of the limb, increased flow-, and
resultant increased shear stress-induced vasodilatats
tion in the penile arteries appears to be mediated
largely through nitric oxide (NO). The small diameter
of the cavernosal arteries and the relatively high
content of endothelium and smooth muscle on a
per unit volume tissue basis compared to other orgs
gans suggests that the penile vascular bed may be
a sensitive indicator of systemic vascular disease.
Men with penile vascular dysfunction generally have
endothelial dysfunction in other vascular beds as
well. Despite differences in the clinical characteris
istics of the patient populations, including age, risk
factors and type of ED ,the results have consistently
shown blunted endothelium-dependent vasodilation
response in patients with ED as compared to conts
trols. Interestingly, in a study of subjects with vasculs
logenic ED, endothelial dysfunction was found in the
small resistance arteries of the forearm in spite of a
negative extensive cardiologic work-up[119]. Taken

10. RECOMMENDATIONS
Men with ED should undergo a
comprehensive risk factor evaluation

Grade A

Testosterone should be measured when Grade A
the metabolic syndrome is present

iv. ERECTILE DYSFUNCTION AS A
SILENT MARKER OF CORONARY
ARTERY DISEASE
As cardiovascular disease and erectile dysfunction
(ED) overlap in risk factors, prevalence and manifs
festation, they are thought to share both the etiology
of and progression of the disease process. Pathols

Table 7: Erectile dysfunction and coronary artery disease: a close relationship.
Prevalence

Prevalence of ED in CAD: 42% -75%[109,110]
Prevalence of CAD in ED patients with no overt heart disease: 8-56% have
positive EST. Among those ED patient with positive EST who were submitted to
coronary angiography or coronary CT-angiography, 31/33 (94%) and 11/20 (55%)
have significant coronary stenosis, respectively[50,51,111]

Prognosis

ED has a twofold increase in the risk for AMI; incident ED is associated with a
hazard ratio of 1.25 for developing subsequent cardiovascular events, while the
ration is 1.45 for incident and prevalent ED; hazard ratio for diabetics: 1.6[112-116]

Risk factors

Hypertension, diabetes, hyperlipidemia, smoking, obesity, sedentary lifestyle,
depression

Pathophysiologic mechanisms

Endothelial dysfunction; Inflammation; Oxidative stress; Low testosterone level

Time Internal between ED & CAD

In men with ED and CAD, erectile function abnormalities become evident prior to
the clinical manifestation (or documentation) of CAD by a mean time interval of 2-3
years[50,109,117,118]

Severity

Significant association between severity of ED and extent of CAD[110,118]

LV function

LV dysfunction is an independent risk factor for ED

Cardiovascular drugs and ED

Improvement: ACE inhibitors/ARB, statins.
Deterioration: beta-blockers, thiazide diuretics, digoxin

Treatment of ED and CAD

PDE-5 inhibitors: favorable effect on LV function, coronary and peripheral
vasculature; reduction of cardiovascular morbidity and mortality

[125]

ACE: angiotensin converting enzyme; AMI: acute myocardial infarction; ARB: angiotensin receptor blocker; CAD: coronary artery
disease; ED: erectile dysfunction; EST: exercise stress test; LV: left ventricle; PDE-5: phosphodiesterase type-5
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together with other evidence, this finding suggests
that endothelial damage occurs differentially in varios
ous vascular beds and in a time-dependent manner
such that dysfunction within the penile endothelium
is likely to occur prior to its occurrence in other parts
of the circulation.

increased endothelial permeability to the formation
of the mature atherosclerotic plaque and plaque
rupture. Increased levels of inflammatory markers
have been documented in various settings of CAD,
especially in acute coronary syndromes, bearing a
strong association with clinical outcome[124].

An association between erectile and endothelial
dysfunction has also been found for non-conventional
biomarkers of disease. Specifically, increased
plasma levels of endothelin-1 and asymmetric
dimethylarginine (ADMA), and decreased levels
circulating endothelial progenitor cells involved
in repair and C-type natriuretic peptide may also
mechanistically link ED and endothelial dysfunction..
In addition, circulating microparticles (e.g. membrane
vesicle fragments shed from the surface of endothelial
cells during activation and injury) have been found
to increase in non-diabetic ED patients compared to
the amounts found in men without ED[120-123].

Endothelial function and inflammation are associas
ated in a bidirectional mode. Normal vascular ends
dothelium has anti-inflammatory properties; on the
other hand, endothelial function is impaired in the
presence of inflammatory conditions and increased
oxidative stress. Several studies have shown that
presence and extent of ED are associated with markes
ers and mediators of subclinical inflammation and
endothelial activation, such as hsCRP, fibrinogen,
von Willebrand factor, interleukins (IL)-1β and 6 and
adhesions molecules (ICAM and VCAM). Of those,
fibrinogen and IL-6 and their combination appear to
have the potential to aid ED diagnosis or exclusion.
Recent data also suggest that ED and CAD are simils
lar in terms of the prevalence of inflammatory and ends
dothelial-prothrombotic activation, with ED patients
having an incremental burden. (Figure 5)[48,125].

b) Inflammation
Chronic low-grade inflammation contributes to all
stages of atherosclerosis, from the initial phase of

>225
Sens: 95.2
Spec: 40.4

>1.24
Sens: 95.2
Spec: 29.8

Figure 5: Unfavorable endothelial and inflammatory state in erectile dysfunction patients with or without
coronary artery disease.
A and B. Box-and-whisker plots of levels of inflammatory and endothelial-prothrombotic markers/mediators
according to erectile dysfunction and coronary artery disease. Erectile dysfunction and coronary artery
disease appear to confer a similar unfavorable impact on the inflammatory and prothrombotic state, whereas
erectile dysfunction adds an incremental activation on top of coronary artery disease. C. Simple biochemical
substances such as fibrinogen or inteleukin-6 appear to have the potential to aid erectile dysfunction
diagnosis or exclusion. Charts showing the diagnostic performance of fibrinogen and interleukin-6 for
erectile dysfunction at cut-off values associated with 95% sensitivity. CAD: coronary artery disease, ED:
erectile dysfunction; hsCRP: high sensitivity C-reactive protein; IL-6: interleukin 6; PAI-1: plasminogen
activator inhibitor-1. With permission from Vlachopoulos C, et al. [126]
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giotensin II, a pro-oxidant and pro-inflammatory subss
stance, and a deletion polymorphism in the gene encs
coding ACE (DD genotype) has been reported to be
more common in men with a diagnosis of organic ED.

2. The “artery size” hypothesis
In all tissues and organs, the lumen diameter of
the main feeder artery is a key factor controlling
the maximum capacity for blood flow. The arteries
supplying the penile tissue are inherently limited
by having a vessel diameter that is narrower than
in other tissues. From this understanding, Montorsi
et al.[117] generated the “artery size hypothesis”, a
concept which proposed that the differential timing
of the onset of signs and symptoms of ED and CVD
is caused, at least in part, by the difference between
larger vessels and smaller ones (e.g. penile artery)
with regard to their ability to tolerate encroachment
upon the lumen (Figure 6). Because of the smaller
size of the penile vessels, the same level of plaque
burden, vascular remodeling and/or endothelial dysfs
function would have a greater effect on blood flow
through the penile arteries than through the corons
nary, carotid and femoral arteries. Therefore, the
clinical manifestations of penile endothelial dysfuncts
tion (ED) and encroachment on the vascular lumen
may become evident much earlier than with coronary
or peripheral vascular disease. That is, by the time
the lumen of the larger arteries become significantls
ly obstructed (>50%) the capacity for penile blood
flow will already decreased considerably, a concept
which explains why so many men newly diagnosed
with CAD are found to already have ED (Figure 6).

Figure 6: A graphic depiction of the artery size
hypothesis.
(Upper part) A patient with isolated ED due to >50%
obstruction of the penile artery. The same plaque
burden would be less likely to cause significant
obstruction to blood flow in coronary, carotid or
femoral arteries due to their larger sizes. (Lower
part) When atherosclerosis increases, a significant
obstruction will develop in coronary circulation,
leading to angina pectoris. Due to the relative artery
size, coronary circulation is likely to be the second
region to become involved. By that time, penile
circulation will be severely damaged (modified with
permission from reference 117).

Thus on the basis of this hypothesis and the fact that
the endothelium is the same throughout the arters
rial tree, a malfunction in the penile arteries causing
ED may be a predictor of silent, subclinical cardiovs
vascular disease (CVD). Furthermore, because an
acute coronary syndrome often arises as the result
of rupture of an angiographically subcritical plaque,
the presence of ED might be an early warning sign
of both a “vulnerable” atherosclerotic burden pots
tentially leading to acute coronary events as well
as being a manifestation of advanced obstructive
CAD leading to chronic inducible ischemia[109].

Oxidative stress, particularly via reactive oxygen
species, is associated with decreased erectile functs
tion mediated by increased oxidative catabolism of
NO and activation of the proinflammatory nuclear
factor kappa B, which in turn induces cellular inflamms
mation and adhesion molecule production. Oxidative
modifications of low-density lipoproteins are involved
in development of the atherosclerotic lesions. Myes
eloperoxidase-modified low-density lipoprotein has
been found both in atherosclerotic plaques and in
the corpus cavernosum of patients with ED of vascs
cular origin[126,127].

3. Clinical evidence of CAD in ED 		
	patients with no CVD
Insufficiency of the penile vasculature causing ED
may be a predictor of silent subclinical cardiovasculs
lar disease[51,53,111,128,129]. The rate of underlyis
ing CAD was addressed in patients with vasculogenis
ic ED, either new onset or long-standing, who had no
clinical evidence of CAD. These patients frequently
had one or more traditional risk factors, including dias
abetes in about 20% of the cases. Coronary reserve
was tested by means of standard exercise stress
testing or by dobutamine stress echocardiography.

Interestingly, the vasculature of the penis may itself
generate a pro-inflammatory milieu. The human corps
pus cavernosum produces in a paracrine fashion angs
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Table 8: Obstructive, subclinical CAD in ED patients without heart disease.
Patient
(n)

Age
(yrs)

ED duration
(months)

≥2
RF/DM
(%)

Positive
EST/DSE
(%)

Significant CAD
by coronary or CTangiography*

Pritzker MR.

50

40-60

NA

80/20

28 (56)

20/20

Kawanishi Y.

58

25-78

NA

NA

8 (14)

NA

Kim SW

97

45-75

NA

41/31

8 (8)

2/3

Shamloul R

40

>40

>3

NA

12 (30)

NA

Vlachopoulos C

50

41-74

25±21

78/20

12 (24)

9/10

Jackson G

20

39-69

9-36

40/ none

2 (10)

11/20

Mulhall J

49

28-56

30±24

72/ none

10 (20)

NA

CAD=coronary artery disease; ED=erectile dysfunction; DM=diabetes mellitus; DSE=dobutamine stress echocardiography;
EST=exercise stress test; NA=not available; NR=not representative; RF=risk factor.
* significant CAD defined as >50% lumen reduction and/or high calcium score assessed by coronary angiography and/or CTangiography, respectively.
Modified from Vlachopoulos C et al[130]

Table 9: ED-CAD temporal relationship.
Patient
(n)

Type
of CAD

ED rate
(%)

ED prior to
CAD (%)

ED-CAD time interval
months (range)

Montorsi F
2003

300

Unselected

49

67

38.8 (1-168)

Montorsi P
2005(abs.)

249

1st ACS

41

100

28 (1-240)

Montorsi P
J 2006

95

CCS

67

93

24 (12-36)

Hodges L
2007

207

Unselected

66

55

60±60

Shi H
2007

467

Unselected

48

49

33 (2-87)

Foroutan SK
2007

401

Unselected

46

42

23 (10-36)

Vlachopoulos C
2009 (abs.)

103

Unselected

100

78

36.4 (4-174)

Coronary angiography was carried out in a part of
those who has positive non-invasive results. The
rate of positive exercise stress test averaged up to
22%, ranging from 8% to 56% (Table 8). As docums
mented in a prospective angiographic study, almost
one out of five men without symptoms for CAD, press
senting with erectile function abnormalities of vasculs
lar origin as their only symptom, do actually have unds
derlying significant coronary artery stenosis. This is
a substantially higher proportion than the 4% found
in the general population of comparable profile.[50]

75%[50,112,118,131-133]. This wide range may
be the result of differences in population characts
teristics, definitions of ED and CAD, sensitivity
and specificity of methods used to diagnose both
diseases and concomitant effect of drugs that can
interfere with sexual function. Nevertheless, age,
common risk factors (mainly diabetes) and extent
of CAD (assessed by specific score systems) were
repeatedly found to be independent predictors of
ED. Interestingly, ED symptoms frequently came
before either symptoms or non-invasive detection of
CAD, confirming the new concept of ED as an early
marker of sub-clinical vascular disease (Table 9)

4. Erectile dysfunction in patients
with established CAD

In the study of Montorsi F et al[109] , 47/300 (49%)
patients with angiographically proven CAD had ED
according to the IIEF-EFD questionnaire. Among
these patients, 97 (67%) reported ED symptoms

The prevalence of ED in patients with angiographics
cally proven CAD has been assessed in several
studies and found to range between 42% and
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Figure 7: International index of erectile function-erectile function domain score and prevalence of erectile
dysfunction according to clinical presentation..(With permission from reference 118)
ACS: acute coronary syndrome, CCS: chronic coronary syndrome.

prior to CAD symptoms by an average of 36 months.
The clinical presentation of CAD was acute coronary
event (mainly acute myocardial infarction) in 40% and
chronic coronary syndrome in the remaining 60%.

It should be stressed that although the prevalence of
ED in subjects with CAD is quite high, some patients
with severe CAD still report normal erectile function
as shown by the normal erectile function score and
penile Doppler findings. Reasons for this finding are
not fully elucidated. Potential mechanisms include
age-related hormonal, metabolic and inflammatory
changes[118].

In the subsequent AssoCiation Between eRectile
dysfunction and coronary Artery disease (COBRA)
trial, the same authors found that 93% of patients with
chronic CAD reported ED symptoms prior the onset
of angina pectoris, with a mean interval of 24 (range
12-36) months[118] fuelling the concept of a lead
time of at least 2-5 years between the development
of ED and symptomatic CAD. Interestingly, the time
interval (range) for patient with one-, two-, and threevessel disease were 12 (9.5-24), 24 (16.5-36) and 33
(21-47) months, respectively. There was a significant
trend between the length of the time interval between
ED and CAD and the number of the coronary vessel
involved (p=0.0016). Moreover, ED rate was different
according to the type of clinical presentation: acute
vs. chronic coronary syndrome. Patient with AMI and
1-vessel disease – the common clinical presentation
of AMI – had an ED rate (22%), similar to those with
angiographically no CAD (24%) and significantly
lower than patients with AMI and multi-vessel
disease (55%) or chronic CAD (65%). The reason
for the low ED rate in AMI with 1-vessel disease
may be explained by the peculiar pathophysiologic
background of AMI. In fact, AMI is usually due to
abrupt closure of a previous single, non-critical
stenosis in an otherwise coronary tree without
additional critical lesions (i.e. low atherosclerotic
burden pattern). Since atherosclerosis is a systemic
disorder, penile circulation might be poorly involved
resulting in a low ED rate. (Figure 7).

Efforts have been put forth in cardiovascular research
to identify diagnostic tools that might improve the
prediction of acute coronary events beyond the role
of classical risk factors. A normal exercise stress
testing (ECG treadmill, stress echocardiography,
scintigraphy) can be falsely reassuring as it may
not detect non-flow limiting, vulnerable, lesions that
often patients harbor. Thus, diagnostic tools include
both measures of atherosclerosis burden (coronary
calcium score), measures of vascular damage
influencing prognosis (carotid wall thickening or
plaque, carotid-femoral pulse wave velocity, anklebrachial pressure index) and indexes of endothelial
activation, inflammation and thrombosis (ICAM1, hsCRP, fibrinogen, von Willebrand factor, IL6 and IL-18) (Table 10). Studies support the
association between ED and non-obstructive CAD,
as demonstrated with the relationship between
ED and coronary calcium deposition in the walls
of the coronary arteries. Importantly, the latter is
correlated in a dose-dependent fashion with future
risk of cardiovascular events above and beyond
that predicted by standard cardiovascular risk
factors[51,125,132].
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Table 10: Cardiovascular assessment in men with vascular ED.
Exam

Evidence

Clinical Value

Exercise testing
Treadmill stress test

The ability to perform exercise of modest intensity
(e.g. > 6 METS) without symptoms typically
implies low risk

First line exam for identification of coronary flow
reserve
Evaluation of exercise tolerance

Stress
echocardiography
SPECT

They reveal myocardial ischemia in patients with
low and intermediate risk
Negative predictive value for long-term prognosis

Identification of regional ventricular abnormalities
prior to the appearance of angina or ST wave
changes (higher sensitivity)
Assessment of the site of coronary stenosis

Invasive assessment
Coronary
angiography

Has determined that there is significant incidence
of silent myocardial ischemia (~15-20%)
Angiographic findings correlate with ED severity

Documentation of CAD and assessment of
severity of coronary atherosclerotic lesions

Vascular function and atherosclerotic burden
Penile color Doppler

Low PSV (<35 cm/s) in the cavernous artery is
thought to be a useful predictive factor of CAD in
ED patients

Measure of a nonspecific, endotheliumindependent vascular impairment of penile
circulation (high negative predictive value)123

Aortic stiffness

Association with the presence and extent of ED
as well as with penile vascular damage assessed
by penile color Doppler

Determinant of cardiovascular system
performance and independent predictor of
cardiovascular risk

IMT (carotid+femoral)

Correlation between subclinical atherosclerosis
and penile vascular damage

Marker of early atherosclerosis and independent
predictor of cardiovascular events

ABI

Convincing data on the association between ED
and ABI lacking

Marker of generalized atherosclerosis. Predictor
of cardiovascular events

CTA

Detection of subclinical non-flow limiting CAD
CAC is independently associated with the
presence and severity of ED

Measure of atherosclerosis burden (not
necessarily obstructive) in the coronary
circulation. Implications for vulnerable plaques

Inflammatory and endothelial-prothrombotic activation
hsCRP, IL-6,
fibrinogen,
PAI-1

Association with the presence and severity of ED
Inflammatory equivalence between ED and CAD

Predictors of future cardiovascular outcomes,
special implications for acute coronary syndromes

ABI: Ankle-brachial index; CAC: coronary artery calcification; CAD: coronary artery disease; CTA: computed tomography coronary
angiography; hsCRP: high sensitivity C-reactive protein; ED: erectile dysfunction; IL-6: interleukin 6; IMT: intima media thickness;
PAI- 1: plasminogen activator inhibitor-1;PSV: peak systolic velocity

5. Cardiovascular assessment in the
	typical subject with ED and no CVD

Depending on the initial clinical presentation, cardiac
echocardiography may offer valuable information for
left ventricular performance, wall-motion abnormalits
ties and valvular function[133]

As stated in the introduction, a diagnosis of ED
should prompt an initial cardiovascular assessment
based on the history and clinical examination in ords
der to define the baseline risk according to (i) to their
likelihood of silent CAD or to the stage of clinically
evident CAD, (ii) other cardiovascular conditions eits
ther unrelated, or related to ED (e.g. heart failure,
peripheral arterial disease). The second Princeton
Guidelines offer a comprehensive and practical way
of stratifying risk especially for men with sexual dysfs
function who already have heart or atherosclerotic
disease [39]. Those at low risk can initiate or resume
sexual activity, whereas for those at high risk, sexual
activity must be deferred until the condition is treated
or stabilized. Those belonging in the intermediate
risk category should undergo specialized cardiovs
vascular assessment. Usually, an ischemia-revealis
ing test is required (either to reveal silent CAD or
to define its extent, discussed in more detail below).

Subjects with ED and no overt heart disease – so
called “normals” – are those physicians should concs
centrate on. Those at low risk need lifestyle advice,
risk factors addressed and regular monitoring by
their primary health care providers (e.g. family docts
tors). Those at high risk, apart from treatment of risk
factors, should definitely undergo further cardiologics
cal assessment. Once again, the intermediate/indefis
inite category would require additional cardiologic
tests for further risk stratification.
Looking for silent obstructive CAD can involve mults
tiple tests of varying degrees of complexity and
expense. Evaluating the pretest likelihood of CAD
according to the clinical presentation is of utmost imps
portance in the selection of an appropriate diagnostic
strategy and interpretation of diagnostic test results.
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6. ED as a predictor of CV event: 		
	clinical evidence

The resting ECG is usually normal, but if it is abnorms
mal, entry into a higher risk category is automatic. As
a next step, an exercise ECG is the simplest, most
readily available, and least expensive evaluation and
is recommended for all men at higher risk. When an
exercise ECG is not interpretable (e.g., in the case
of a left bundle branch block), or when it is inconcluss
sive, or when it cannot be undertaken due to mobility
problems, obtaining a scintigraphy perfusion scan or
stress echocardiogram is advised. If the stress tests
are abnormal and depending on their exact findings,
the option for further evaluation with cardiac angiogrs
raphy emerges[47,133-135].

ED appears to be associated with a future risk for
cardiovascular events[113-115]. In a retrospects
tive cohort study, ED was associated with a 2-fold
increased risk for acute myocardial infarction afts
ter adjusting for a number of confounding risk facts
tors[114]. Prospective studies have also offered solid
information[112,113,115,116,137]. In the first such
study, among men enrolled in the Prostate Cancer
Prevention Trial (finasteride vs. placebo), 4247 subjs
jects, 55 yr of age or older, had no ED at study entry
and were followed up for 5 years. Onset of both ED
and CV events was monitored. Over time, 57% of
subjects developed ED. After adjusting for all covarias
ates, incident ED was associated with a hazard ratio
of 1.25 for developing subsequent cardiovascular
events over the follow-up period, while for men with
either incident or prevalent erectile dysfunction, the
hazard ratio was 1.45[113]. In another interpretation
of the findings of the same study, incident ED preds
dicted subsequent acute CAD to a degree equal to
or greater than that of cigarette smoking, hyperlipides
emia or family history of acute myocardial infarction.
Interestingly, in the Krimpen study, reduced and sevs
verely reduced erectile rigidity (assessed by a single
question) were independent predictors for a combs
bined cardiovascular outcome with hazard ratios of
1.6 and 2.6 respectively[115].

Ideally, evaluation of patients at increased risk should
include determination not only of silent CAD but also
of risk for developing future CAD events that may
be related to the development of obstructive lesions,
but also to the rupture of vulnerable, non-obstructive
plaques. Techniques such as aortic stiffness, carotid
ultrasound, ankle-brachial index, flow-mediated dilats
tation of the brachial artery, penile Doppler, coronary
calcium scoring and inflammatory markers/mediators
show great potential and their future implementation
is currently evaluated according to their individual
predictive ability, easy of use, cost, and safety. At
this stage, aortic stiffness, carotid ultrasound (for the
determination of intima-media thickness [IMT] and
carotid plaque) and ankle-brachial index, which are
measures of arterial (target organ) damage, could be
advocated as a recommended, where available, test,
in the paradigm of the ESC/ESH guidelines for the
treatment of arterial hypertension (Table 10)[136].

Attention has been directed to diabetic patients. In
a cohort of 2.306 diabetic men with no clinical evids
dence of CAD (27% suffered from ED at baseline),
over a median course of 4 years, ED was independs
dent predictor of CAD with a hazard ratio of 1.58
after adjustment for confounding factors[116]. In a
study that followed type 2 diabetes with angiographics
cally detected silent CAD the presence of ED had an
incremental effect on the already higher risk of majs
jor adverse CV events[112]. Interestingly, this study
showed that treatment with statins and phosphodies
esterase type-5 (PDE-5) inhibitors might reduce the
occurrence of major adverse cardiovascular events
among CAD diabetic patients with ED.

Special mention should be made for treatment of risk
factors. All patients, independently of risk category,
should have their risk factors properly addressed,
which may seem obvious, but it is surprising how
often they are not acted on. Specialist referral, such
as a hypertension specialist or diabetologist, may be
recommended. This is, first, to ensure effective adds
dress of risk factors, and, second, to adopt a more
aggressive approach (that may include specific drug
therapy), since the ED may be viewed as either a
target organ damage or a parameter that re-stratifies
the patient to a higher risk category.
Factors other than atherosclerosis and endothelial
dysfunction that may cause ED in CAD patients incs
clude side-effects of drugs (beta-blockers, diuretics),
and hypoperfusion in the setting of low cardiac outps
put following myocardial infarction. Erectile function
has been demonstrated to correlate with functional
capacity (6-min walk test, Duke treadmill score) in
patients with chronic heart failure[134].

An issue that has important clinical implications is by
how long the clinical manifestation of ED precedes
the clinical manifestation of CAD. In men with ED and
CAD, erectile function abnormalities became evident
prior to the manifestation (or documentation) of CAD
by a mean time interval of 2-5 years[52,118,133,13
8,139] (Table 9). This time window offers a unique
opportunity for aggressive risk factor intervention
and close follow-up of patients with a view of altering
the progression of the diffuse vascular disease.

Taken together, available data put forth the issue
whether ED is a “CAD equivalent”. While accumuls
lating evidence points towards this direction, further
research in needed both at the pathophysiological
and clinical level.

However, ED does not precede CAD in all patients.
In the Prostate Cancer Prevention Trial, a quarter
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of patients with incident ED, developed sexual dysfs
function after CAD[137]. A potential explanation may
be that a patient with single vessel disease and an
acute coronary syndrome (due to the rupture of a
nonstenotic unstable plaque) who has no ED at the
time may progress over the time to diffuse arterial
disease including the penile and (the noninfarcted)
coronary arteries[118].

or long acting calcium channel blockers either have
neutral or possibly even beneficial actions with regs
gards to sexual function[142-145]. The mechanisms
proposed to account for the beneficial effects found
in these studies include improved endothelial dysfs
function, reduced vascular reactivity to vasoconss
strictor influences, decreased inflammation and norms
malization of vascular remodeling, effects that have
even been shown to persist after the treatment was
stopped.

Given the frequent co-existence of sexual dysfuncts
tion and cardiovascular disease it has become very
clear there are common etiologies and mechanistic
linkages. An extension of this concept is that drugs
used to treat cardiovascular disease may also revs
verse or prevent the progression of underlying dises
ease that is causally-linked to the progression of
sexual dysfunction. Although chronic therapeutic
approaches are used in conditions such as hyperts
tension and conventional medical management
of ED normally involves acute treatments that enhs
hance penile vasodilatory mechanisms, neither one
is designed to particularly target the underlying pats
thology. That is, while various therapies will lower
blood pressure in hypertensive patients and improve
erectile responses in ED sufferers they have not
been designed specifically to target the particular
causal-mechanisms at the local, neural, vascular,
or endocrine level. In fact, in both conditions, the
causal abnormalities can often progress despite the
ongoing treatments and thereby eventually limit the
effectiveness of the medication being administered.
Further complicating these issues is the knowledge
that certain cardiovascular treatments drugs (e.g.
certain antihypertensive agents) as well as other
medications (antidepressants) actually induce sexus
ual dysfunction even when the patients previously
had normal sexual function[140-142]. Thus, the
common association between ED and other co-morbs
bidities, combined with considerable failure rates for
current ED treatment, should signal that modifying
lifestyle and intervention-associated risk factors (e.g.
medications, overweight and obesity, inappropriate
diet, smoking, excessive alcohol consumption, and
physical inactivity) should be a fundamental step in
a holistic approach toward the treatment of both ED
and cardiovascular disease

7. CONCLUSION
Endothelial dysfunction and inflammation are
common pathophysiological pathways of ED
and systemic vascular disease

LOE 1

Endothelial dysfunction is not confined to penile
tissue, but is widespread in other vascular beds

LOE 1

Presence and severity of ED are associated
with markers and mediators of subclinical
inflammation

LOE 1

The presence of ED suggests there is an increms
mental inflammatory and endothelial-prothrombs
botic activation on top of that found in patients
with CAD

LOE 1

Patients presenting with ED as their initial condition
have an increased prevalence of silent CAD

LOE 1

ED can precede an acute coronary event, stressis
ing the need to develop means of detecting nonobstructive, but vulnerable, coronary lesions

LOE 1

8. RECOMMENDATIONS

As indicated, the available evidence indicates that
sexual dysfunction can be induced or exacerbated
by certain antihypertensive drugs. It is noteworthy
that reduction of blood pressure per se should not be
considered as the major cause of this drug-induced
effect, since not all agents have the same negative
impact. These data suggest that depressor agents
from disparate classes including centrally acting
sympatholytic drugs, diuretics and beta-adrenocepts
tor blockers are most likely to impact deleteriously
on sexual function. In contrast, the results of varios
ous clinical and experimental studies suggest newer
therapies that antagonize the renin-angiotensin systs
tem (ACE inhibitors and AT1 receptor antagonists)

Emerging noninvasive tests could be integrated
as biomarkers to assess the risk for future corons
nary syndromes

Grade B

ED diagnosis should prompt assessment of cards
diac risk and meticulous risk factor treatment

Grade A

Available risk assessment charts (e.g. Framis
ingham, SCORE) should be used to stratify the
risk of CAD events in each patient

Grade A

Patients with ED and no clinical CVD who carry
an increased risk of CAD events (>10%) should
undergo cardiological assessment and noninvs
vasive testing (mainly ECG exercise stress test)
to reveal silent CAD and to further stratify risk

Grade A

Additional noninvasive tests of arterial damage
may aid in the determination of risk for future
cardiac events

Grade B

V. TESTOSTERONE
1. Introduction: cardiovascular 		
	effects of testosterone
Life expectancy for women exceeds that for men,
and one mechanism for this discrepancy may be
speculated as the differences in sex hormone profiles
as a contributor to accelerated atherogenesis in men.
Heart disease prevalence in women lags behind that
in men until postmenopausal age; after that time,
women outpace men [146] leading to speculation
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that sex hormone profile differences are contributors
to risk. Evidence associates aberrant circulating
androgen levels with increased risk for CAD in both
genders, but the precise relation remains to be well
defined[147].

were published on the 4 major areas in which an ades
equate number of randomized placebo-controlled trias
als were available: body composition; bone density;
lipid profiles; and sexual function. Another two imps
portant meta-analyses published in the Mayo Clinic
Proceedings[159] added to the unexpected findings
of effects and adverse effects of testosterone[160].
These analyses revealed the following: a 6% reducts
tion in body fat; a 3-4% increase in lean body mass
and bone density; a diversified threshold effect on
libido and erectile function.

In men increasing evidence suggest that low
androgen levels are associated with all-cause death
and, in particular, CVD death[148]. This begs the
question: could this be causal or simply coincidence,
with testosterone modulating established risk factors?
If testosterone is causative, could replacement
be beneficial and safe over time? Clearly, agerelated decline in androgens has important clinical
implications for CVD management.

Haddad and others[159] in their well-constructed
meta-analysis of testosterone and cardiometabolic
risk demonstrated that in men supplementation is
relatively safe in terms of cardiovascular health.
They noted that testosterone use in men with
low testosterone levels led to inconsequential
changes in blood pressure, glycemic control and
all lipid fractions. Several reports have described
consistent improvement in both anginal symptoms
and ischemia on stress electrocardiograms in
men treated with older injectable testosterone
preparations. More recent studies have reported that
low blood levels of androgens are associated with
osteoporosis, adverse cardiovascular risk factors
(including an atherogenic lipid profile), systolic and
diastolic hypertension, obesity, insulin resistance
and increased fibrinogen levels[161]. Other authors
have published a series of articles[162,163] that
consistently document that testosterone replacement
is beneficial for cardiovascular disease. In addition,
testosterone replacement has been demonstrated
as having positive effects on numerous metabolic
parameters (e.g. insulin sensitivity, glucose control,
visceral obesity and hyperlipidemia) in patients with
type 2 diabetes and heart failure[164].

The relationship between androgens and coronary
artery disease has been extensively reviewed. Obss
servational studies show a consistent inverse relats
tionship between endogenous testosterone and advs
verse cardiovascular events[149-151]. While these
studies provide no support for the suggestion that
plasma estradiol or testosterone are primary risk facts
tors for IHD, the associations between plasma tests
tosterone and other probable risk markers (triglyces
erides, insulin, body mass index, and high density
lipoprotein cholesterol) indicate the possibility that
testosterone may play an indirect role in the pathogs
genesis of IHD. These findings may be interpreted
as suggesting the hypothesis that chronically lowes
ered blood testosterone may increase risk of cards
diovascular disease. However, such findings from
cross-sectional studies cannot distinguish the directs
tion of causality or exclude a common cause. The
opposite interpretation is that blood testosterone is
mildly lowered due to heart disease, as occurs for
many chronic disorders[152,153]. Longitudinal studis
ies do not support the predictive value of lowered
blood testosterone or dihydroepiandrosterone concs
centration for further cardiovascular events[154,155]
which favors the decrease in cross-sectional studies
being an effect, rather than a cause. The only defs
finitive test of this important concept is a prospective
interventional study of sufficient power and duration
of surveillance to estimate or exclude an important
protective effect size with use of testosterone and
cardiovascular endpoints.

Unfortunately, none of the randomized controlled trias
als were designed to assess the outcome of ‘safety’.
Only large randomized placebo-controlled studies exps
pressly designed to investigate the safety of androgen
treatment will provide an authoritative answer[165].

2. Testosterone and CVD risk factors
In 2004, Phillips et al[166] reported that low total
and free testosterone levels were inversely linked
to coronary artery disease, even after adjusting for
age and adiposity. This observation still holds true as
supported by a study showing that men with angiogs
graphically proven coronary artery disease had lowes
er levels of testosterone than those of controls[167].
Also of significance, testosterone was negatively
correlated to the degree of coronary involvement.
Recently, a prospective population-based study of
794 men, 51 to 91 years of age, in the Rancho Berns
nardo community, looked at the relationship of tests
tosterone with all-cause death over the subsequent
2 decades[151]. The authors found that men whose
total testosterone levels were in the lowest quartile,

The 2004 analysis, published by the US Institute of
Medicine[156] recommends that the National Instits
tutes of Health support small efficacy trials aimed
at treatment of androgen deficiency-related clinical
conditions, but not a large, randomized trial to elucs
cidate risk: benefit ratios. Although rigorously conds
ducted, this was largely a qualitative review of the
literature, and doubts have been expressed about
the accompanying recommendations. Limitations of
that research prompted subsequent investigations
that have attempted to quantify (using objective
and reproducible methods) the effects of testosteros
one. In 2005, two separate meta-analyses[157,158]
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defined as <241 ng/dL, were 40% more likely to die
than were men with higher androgen levels. These
findings were independent of age, adiposity, lipids,
adipokines, and lifestyle. In cause-specific analyses,
low testosterone predicted increased risk of death
due to cardiovascular and respiratory disease. It is
thus clear that low testosterone is independently asss
sociated with many of the individual risk factors for
heart disease. What are these risk factors, and how
are they impacted by testosterone?

low testosterone levels independently predict the
development of the metabolic syndrome in middleaged men[173].
Basaria and Dobs have postulated a clinical model
that further establishes the role of testosterone in
the mediation of glucose metabolism in their series
of articles on testosterone and cardiovascular dises
ease in men with prostate cancer. They note that
in men undergoing androgen deprivation for prosts
tate cancer, insulin resistance develops within a
few months of initiation of the androgen-deprivation
therapy[174,175]. In addition, when men who unds
dergo long-term androgen-deprivation therapy are
studied, in addition to hyperinsulinemia, they have
a higher prevalence of hyperglycemia and metabolic
syndrome[175,176]. This relationship between hyps
pogonadism and hyperglycemia persists even after
adjustment for age and body mass index, and the
degree of hyperglycemia is directly related to the
duration of sex hormone suppression[177]. Thus,
hypogonadism appears to be an early marker for
disturbances in insulin and glucose metabolism and
may contribute to the pathogenesis of metabolic
syndrome and type 2 diabetes, thus again contributis
ing to the overall cardiometabolic risk.

a) Visceral obesity, body mass index and fat
mass
Studies of body fat and low testosterone levels have
demonstrated an inverse relationship of testosterone
with visceral fat accumulation. The term ‘lean body
mass’ is often used synonymously with fat free
mass. The description of age-related sarcopenia
in the setting of the decline in serum testosterone
in older men, and the knowledge that testosterone
replacement increases fat-free mass and muscle
volume has led to the hypothesis that testosterone
therapy in older men will increase lean body mass
and skeletal muscle, thereby improving quality of
life increasing strength and stability. The largest
placebo-controlled trial to date to test this hypothesis
found that over 36 months of treatment, an increase
in serum testosterone from 12.7 to 21.7 nM led
to a 1.9 kg (3.5%) increase in lean mass. A linear
regression analysis showed an inverse relationship to
pretreatment testosterone levels[168] in parallel with
the decrease in lean body mass seen in hypogonadal
men, there is also an increase in fat mass. In a study
of men aged 22-69 years (mean age 53 years),
hypogonadal subjects had 26% body fat, compared
to 19% in eugonadal men[169]. Quantitative CT
analysis of hypogonadal men (mean age 52 years)
has shown that they have a greater subcutaneous
fat area and a trend towards an increased visceral
fat area when compared to age-matched eugonadal
men[170] Testosterone replacement, in addition to
decreasing fat mass, decreased subcutaneous fat
by 12% and visceral fat by 6%[169]. Thereby, as fat
mass (obesity) independently predicts cardiovascular
risk, the likelihood that testosterone replacement can
regulate this risk is equally appealing.

c) Vasomotor regulation, vascular effects and
coronary calcium
As previously mentioned, a clinical trial showed
that transdermal testosterone improved exerciseinduced myocardial ischemia (measured as time to
ST depression) during an exercise stress test in men
with stable angina[162]. These vasodilatory effects
of testosterone on coronary and other vasculature
are confirmed by the findings that men undergoing
androgen-deprivation therapy for prostate cancer
experience an increase in central arterial pressure
(reflecting stiffening of large arteries)[174]. Similarly,
in population studies, systolic and diastolic blood
pressures have been shown to be inversely
correlated with testosterone level[178].
In a study of 106 middle-aged men free testosterone
was inversely correlated with intima-media thickness
(IMT) of the common carotid artery and vascular adhs
hesion molecule-1 (VCAM-1)[179]. The initial steps
in the formation of an atherosclerotic lesion involve
the adherence of circulating monocytes to dysfuncts
tional endothelium and transmigration into the arterias
al intima, so the expression of vascular cell adhesion
molecule-1 might be a key regulatory point in conts
trolling the atherosclerotic process. Endothelial cells
produce VCAM-1, therefore endothelial cell dysfuncts
tion or inflammation may signal an increase noted.

b) Carbohydrate metabolism: the association
between low testosterone and glucose intoleraance and type 2 diabetes.
Epidemiological studies show that low testosteros
one levels are independently associated with type
2 diabetes mellitus after adjusting for potential cofs
founders[171]. In fact, lower concentrations of free
and bioavailable testosterone even in the normal
range are associated with diabetes, independent of
adiposity[172]. Men in the lowest tertile of free tests
tosterone were 4 times more likely to have diabetes
compared to men in the highest tertile. Furthermore,

Testosterone has a direct effect on vascular smooth
muscle by an action on either calcium or potassium
channels[180] (Figure 8). In animal models using
isolated coronary, pulmonary, and femoral arteries,
a dose-dependent vasodilatory effect exists that is
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Figure 8: Sites of androgen action on the vasculature, including sites where androgens have been shown
to interact with the vessel wall and bloodstream components to initiate early stages of atherosclerosis, to
propagate and enlarge the lesions, and to modify the late stage of plaque rupture.
Adapted from Liu et al, Endocrin Rev 2003;24:313-340.

independent of the endothelium[181]. Experimental
studies in animals have demonstrated coronary dilats
tation after acute testosterone administration.

d) The association of androgens with lipids,
abnormalities of coagulation and inflammatory
cytokines

Lastly, testosterone levels appear to be inversely rels
lated to arterial calcification. In the Rotterdam Study,
the association between total and bioavailable tests
tosterone with aortic atherosclerosis was evaluated
in 504 nonsmoking men > 55 years of age[182].
Compared with men with levels of total and bioavailas
able testosterone in the lowest tertile, men in the
highest tertile had a risk reduction of 60% to 80%
of severe aortic atherosclerosis. Given that this was
assessed by radiographic detection of calcification
in the abdominal aorta, it is likely that subclinical
atherosclerosis was not detected in this study. Anos
other prospective study of elderly men (mean age 77
years) showed free testosterone concentration to be
inversely related to the progression of intima-media
thickness of the common carotid artery (CIMT) after
adjustment for age and other risk factors[183]. The
Tromso study also demonstrated an inverse assocs
ciation between total testosterone levels and intimamedia thickness of carotid artery that is present even
after exclusion of men with established cardiovasculs
lar disease[184].

Epidemiological data suggest that testosterone leves
els are associated with a beneficial lipid profile, with
negative correlations with total cholesterol, LDL-chols
lesterol, and triglycerides, and a positive association
with HDL-cholesterol[185]. Other various cross-sects
tional studies in men have reported a positive correlats
tion of testosterone levels with HDL-C[186,187] and a
negative correlation with total cholesterol, LDL-C and
triglycerides[188,189] thereby suggesting that hypogs
gonadal men have a pro-atherogenic lipid profile.
There are also inverse associations between inflamms
matory cytokines and testosterone[190]. An inverse
relationship between testosterone and interleukin-6
and C-reactive protein suggests a role for replacems
ment, modifying the inflammatory response to CRP
and cytokines, a theory that needs to be supported
by further randomized trials. These associations are
further validated by clinical trials showing improvems
ment in lipid profile and reduction in inflammatory
cytokines with testosterone replacement[191]. Addits
tionally, inverse associations between testosterone
and plasminogen activator inhibitor I, fibrinogen, and
factor VII have been reported in men[182].

Therefore, it appears that arterial stiffening, endothels
lial dysfunction, and increased atherosclerosis are
means by which male hypogonadism may contribute
to a higher risk of death.

In summary, testosterone may influence cardiovascs
cular disease via multiple mechanisms including
changes in body composition, fat metabolism, glucs
cose regulation, vascular mechanisms, and clotting.
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3. Testosterone and cardiovascular
		outcomes and all-cause mortality

6-nmol/L (173 ng/dL) increase in serum testosterone
decreased the death rate by 14%, and this benefit
was irrespective of a patient’s age (above or below
65 years of age).

Several studies have evaluated the link between
testosterone levels in men and the development of
cardiovascular disease[149,150,192]. A prospective
study of 794 men aged 50-91 years, in the Rancho
Bernardo area of California evaluated the relationss
ship between testosterone and all-cause mortality
over approximately 20 years[151]. They found that
men with testosterone levels <241 ng/dL i.e. in the
lowest quartile, were 40% more likely to die than
those with higher levels of testosterone. These findis
ings held true regardless of age, lipid levels and
other variables. Furthermore, low testosterone levels
were associated with death from cardiovascular dises
ease (HR, 1.98, 95% CI, 1.02-1.85) and respiratory
disease (HR, 2.29; 95% CI, 1.25-4,20), but were not
associated significantly with cancer-related deaths
(HR, 1.34, 95% CI, 0.89-2.00).

The study has limitations, though it is well conductes
ed. It included on a single testosterone measurems
ment, and thus did not control for any measures of
transient variation in testosterone secretion. Second,
the authors did not measure or calculate the free or
bioavailable testosterone, the moiety that binds most
closely to the androgen receptor. These measures
are more accurate than total testosterone, especs
cially in subjects with obesity or diabetes or older
age because of the changes in sex hormone-bindis
ing globulin levels expected in these patient populats
tions. Lastly, the authors did not measure estradiol
levels, and it would be of interest to know if the benes
eficial effects of testosterone are mediated solely by
testosterone or the aromatization of testosterone to
estradiol[148].

A study conducted in Seattle by Shores and colls
leagues[149] evaluated whether low testosterone
levels were associated with an increased risk of morts
tality in male veterans. This retrospective study incs
cluded men older than 40 years without a diagnosis
of prostate cancer. Men classified as having a low
testosterone level- approximately 20% of the overas
all study population- had an increased mortality (HR
1.88; 95% CI, 1.34-2.63) after adjustment for clinical
covariables, compared with those men with equivocs
cal or normal levels. This suggests an increased
mortality of 12%.

The question remains: “Does testosterone serve as
a marker, an association for increased cardiovascs
cular mortality, or does it have a pathogenic role?”
Even though Khaw and the other investigators of the
EPIC-Norfolk study excluded men with serious dises
ease and those who died within the first 2 years of
the study (assuming they had subclinical illness) the
authors were cautious in mentioning that they might
have included men with subclinical disease[150].
However, given the results of these 3 large studies,
the Rancho Bernardo study, the Shores study, and
now the EPIC-Norfolk study, it is conceivable that
testosterone has a pathogenic role in the developms
ment of cardiovascular disease, and is more than
simply a marker of disease. The exact pathogenesis
is still being debated.

A third study, the largest study of testosterone leves
els and mortality ever conducted, called the Europs
pean Prospective Investigation in Cancer in Norfolk
(EPIC-Norfolk) Study[150] examined the relationss
ship between testosterone levels and mortality due
to all causes, cardiovascular disease, and cancer.
The authors conducted a nested case-control study
to determine the association of endogenous testosts
terone with all-cause mortality. They compared 825
men, who did not have any cardiovascular disease
or cancer at baseline but died during the course of
follow-up (entry between 1993-1997 through followup in 2003), with the 1489 men who were still alive.
The cases and controls were matched for age and
date of baseline visit. The authors found that the
baseline testosterone levels were inversely related
to deaths due to all causes, cardiovascular disease
and malignancy, after controlling for the usual cofs
founders (plus dehydroepiandrosterone and sex
hormone-binding globulin).

This landmark study suggests that high endogenous
testosterone concentrations appear to be beneficialls
ly associated with mortality due to all causes, cardiovs
vascular disease and cancer. These findings require
replication in other population studies, and safety
outcomes in large-scale controlled trials.

4. Testosterone replacement and 		
		cardiovascular disease
Haddad and others[159] performed a systematic revs
view and meta-analysis of 30 randomized, placebocontrolled trials to assess the effect of testosterone
use on cardiovascular events and risk factors in
men with different degrees of androgen deficiency.
The included 1642 men of whom 808 were treated
with testosterone. The trials had limited reporting of
methodological features that prevent biased results
(only 6 trials reported allocation concealment), enrs
rolled few patients and were of brief duration (only
4 trials followed patients for > 1 year). Testosterone

The protective effect of testosterone increased with
increasing quartiles, such that men in the highest
quartile had a 30% lower risk of death than that of
those in the lowest quartile. Even after excluding
for deaths during the first 2 years of follow-up, this
inverse relationship was maintained. Indeed, every
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Figure 9: Change in distance walked on the ISWT. The treatment effect of testosterone compared with
placebo over the 12-month treatment period. The mean change in distance walked was significaly greater in
those patients taking tesosterone compared with placebo (P = 0.006, ANOVA). Adapted from Malkin CJ, et al.
J Clin Endocrinol Metab 2004;89:3313-3318.

use in men led to inconsequential changes in blood
pressure and glycemia, and in lipid fractions. The
OR between testosterone use and any cardiovascs
cular event pooled across trials that reported these
events (n=6) was 1.82 (95% CI, 0.78-4.23). Several
trials failed to report data on measured outcomes.

conditions or symptoms potentially attributable to
hypogonadism, in order to determine whether or not
testosterone treatment would improve or ameliorate
these conditions. As mentioned earlier in this review,
therapeutic targets included sarcopenia and muscle
weakness, osteoporosis, sexual and erectile probls
lems, cognitive impairment and depression.

Low-dose physiological testosterone therapy can
improve cardiovascular functional capacity and
symptoms in men with moderately severe CHF. In
a randomized, double-blind placebo controlled study
with Androderm 5 mg daily, Malkin et al demonstrated
significant improvements using the parameter of the
incremental shuttle walk test (ISWT) [164] (Figure 9).

Harman[193] astutely notes that “treatment and prevs
vention are different strategies and frequently require
different approaches. It is the failure to differentiate
between prevention and treatment with regard to athes
erosclerosis that has led to the widespread misinterps
pretation of the Women’s Health Initiative regarding
hormone therapy and increased cardiovascular risk,
given that one cannot ‘prevent’ currently incident dises
ease. “ He goes on to note that most middle-age and
older men are currently embarking on a regimen of
testosterone treatment in order to slow progression
or avoid onset of perceived age-related debilities
such as diminished sexual capacity, loss of muscle
mass and strength and bone loss.

Though this meta-analysis demonstrated that testosts
terone supplementation was relatively safe in terms
of cardiovascular health, the problem of the study
in evaluating safety of androgen replacement is that
none of the available randomized controlled trials
were designed to assess this outcome.
Therefore, no current evidence indicates that tests
tosterone replacement reduces CVD. Testosterone
replacement at present should be reserved for those
who are symptomatic of testosterone deficiency.
However, chronic illness is associated with low tests
tosterone, and therefore, testosterone levels should
be screened in those with diabetes and chronic CVD,
including heart failure.

In order to implement the large data we are collecting
regarding testosterone and cardiovascular disease,
we need to answer questions regarding the critical
level for starting treatment, optimal dose, target tests
tosterone level to be reached, duration of treatment,
and long term safety. We argue what is needed is
a Men’s Health Initiative Study, to critically evaluate
the effects of testosterone treatment in long-term,
double-blind, randomized, placebo-controlled trias
als of androgen replacement. “With all these data,
androgens should no longer be considered as meds
diators of only sexual function or skeletal health, nor
should they be discarded by defaming them as a
fountain of youth.”[194]

Another significant issue is whether testosterone
should be conceived as a treatment versus prevents
tion of common maladies of aging in older men.
Studies of the sort as recommended by the Institute
of Medicine[156] that the NIH support small and
medium-sized randomized trials with one or more
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5. CONCLUSION
There is a consistent inverse relationship bets
tween endogenous testosterone levels and advs
verse cardiovascular events

LOE 1

Arterial stiffening, endothelial dysfunction, and
increased atherosclerosis are means by which
male hypogonadism may contribute to a higher
risk of death

LOE 2

Low testosterone levels are independently
associated with many of the individual risk
factors for heart disease

LOE 2

High endogenous testosterone concentrations
appear to be beneficially associated with morts
tality due to all causes, cardiovascular disease
and cancer

LOE 1

No current evidence indicates that testosterone
replacement reduces CVD

LOE 2

Testosterone supplementation in men is relativels
ly safe in terms of cardiovascular health

LOE 2

Testosterone use in men with low testosterone
levels led to inconsequential changes in blood
pressure, glycemic control ad all lipid fraction

LOE 1

Consensus and the Princeton Consensus Conferes
ence statements that PDE-5 inhibitors are safe for
patients with stable CAD who are not taking nits
trates[133]. Nitrates in combination with PDE-5 inhs
hibitors may cause a profound and unpredictable decs
cline in blood pressure and are contraindicated. The
24-hour period between nitrate use and short-acting
PDE-5 inhibitor administration (up to 48 hours for the
long-acting tadalafil) appears prudent until additional
data, including information on outliers and patients
with CAD are available. After cessation of oral nits
trate, and provided there has been no clinical deters
rioration, PDE-5 inhibitors can be used safely[198].
Regarding the effect of concomitant medication,
while previous studies indicated the negative influes
ence of cardiovascular drugs such as P-blockers and
thiazide diuretics on erectile function, recently, basels
line data of ONTARGET/TRANSCEND showed that
only calcium-channel antagonists had a significant
adverse effect on erectile function[199]. Treatment
with β-blockers, diuretics, angiotensin-converting
enzyme (ACE) inhibitors, angiotensin I (AT1) antagos
onists was not associated with a decreased erectile
function, whereas statins had a beneficial effect. Folls
low-up data will provide more solid information on the
effect of concomitant medication on sexual function.

6. RECOMMENDATIONS
Because there is no evidence that testosterone
replacement reduces overall cardiovascular risk,
testosterone replacement at present should be
reserved for those who are symptomatic of tests
tosterone deficiency

Grade A

Men with clinical signs of hypogonadism and
cardiovascular risk factors should be offered a
screening testosterone level

Grade A

Recognizing the need for advice on management
of erectile dysfunction, two consensus panels (in
the UK and the USA) have produced similar guidels
lines dividing cardiovascular risk into three practics
cal categories, with recommendations for managems
ment[37,133]. The Princeton consensus guidelines
have been updated. It is recommended that all men
with erectile dysfunction should undergo a full medics
cal assessment. Baseline physical activity needs to
be established and cardiovascular risk graded as
low, intermediate, or high (Table 5). Most patients
with low or intermediate cardiac risk can have their
erectile dysfunction managed in the outpatient or prims
mary care setting.

VI. TREATING ED IN THE CARDIAC
PATIENT
1. Is the patient or the drug 		
		harmful?

There is no evidence that treating erectile dysfuncts
tion in patients with cardiovascular disease increases
es cardiac risk; however, this is with the provisos that
the patient is correctly assessed and that the couple
or individual (self-stimulation may be the only form
of sexual activity) is appropriately counseled. Oral
drug treatment is the most widely used, because of
its acceptability and effectiveness, but all treatments
have a place in management. The philosophy is to
be always positive during what, for many men and
their partners, is an uncertain time.

ED is frequent in patients with diagnosed CAD
and PDE-5 inhibitors are widely used in such pats
tients[195]. A strong body of clinical data shows all
3 agents (sildenafil, tadalafil and vardenafil) do not
increase the risk of nonfatal myocardial infarction,
stroke, or cardiovascular deaths. These drugs do not
exacerbate ischemia or worsen exercise tolerance in
patients with known CAD who achieve levels of exes
ercise comparable or greater than that achieved duris
ing sexual intercourse. Even in patients with severe
CAD, sildenafil does not adversely affect coronary
artery diameter, coronary blood flow, or coronary
vascular resistance, while it even increases corons
nary flow reserve[196,197]. It has also been shown
that PDE-5 inhibitors might reduce cardiovascular
morbidity and mortality in diabetic patients with sils
lent CAD and ED. These data support the American
College of Cardiology/American Heart Association

2. Lifestyle changes
The commonest modifiable lifestyle factors associas
ated with ED are obesity, cigarette smoking, hyperls
lipidaemia, and a sedentary lifestyle. In the Second
Princeton Consensus on Sexual Dysfunction and
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Cardiac Risk the role of lifestyle factors was emphass
sised regarding associated risk and evidence of benes
efit from intervention[133].

erectile responses in those already suffering from
ED. Coupled with the fact that increased physical
activity can also improve other risk factors (obesity,
insulin resistance, hypertension, dyslipidaemia, and
inflammation) associated with endothelial and erects
tile dysfunction, cardiovascular disease, as well as
poor response to PDE-5 inhibitors, it becomes an
obvious strategy for improving both erectile function
and systemic vascular health.

Due to their especially strong association with ED
and CVD as well as their high prevalence in the
population, physical inactivity and obesity present
as ideal treatment targets for improving erectile
function as well as the underlying vascular disease.
For instance, overweight/obese men have up to
double the risk of ED as compared to normal weight
men[200] while sedentary men have twice the risk of
ED as compared to active men[201]. Consistent with
multiple disease outcomes, the emerging evidence
suggests that abdominal obesity is the one phenots
type most strongly associated with risk of ED[202].
When both abdominal obesity and physical inactivis
ity are present men have a four-fold greater chance
of developing ED in comparison to lean and active
men[200]. Furthermore, even among men with ED,
those who are overweight have significantly poorer
erectile function than those who are not[203]. The
strength of the causal relationship between obesity,
inactivity and ED is further supported by the fact that
changes in physical activity and obesity explain over
50% of the variance for changes in ED[202].

Some of the prospective evidence in this regard
suggests that approximately one to two years of
increased physical activity can improve erectile
function[202,206].
Indeed, White et al[206]
performed a 9 month aerobic exercise intervention
trial in healthy middle-aged men, although with
no diagnosed erectile dysfunction. Subsequently,
as assessed by a non-validated self-report
questionnaire, the exercising men reported less
difficulty in maintaining erection from baseline
measures as compared to the control group[202]. In
the only randomized controlled trial to date, Esposito
et al performed a 2 year lifestyle intervention including
physical activity and caloric restriction in 110 healthy
obese men with ED. The 55 men in the intervention
arm attended monthly sessions aimed at improving
exercise and diet in order to achieve a 10% weight
reduction, while those in the control group received
general information regarding exercise and diet.
After the 2 years, men in the intervention group
significantly increased their physical activity, reduced
their caloric intake, improved the quality of their diet
and accordingly, improved their erectile function from
baseline, as compared to the control group. Indeed,
the intervention lead to complete return of erectile
function in over 30% of men.

Thus, given that four out of five men with ED are
obese or overweight and nearly half of these are
also sedentary it is surprising that only limited pross
spective research has been conducted on the role of
lifestyle changes on erectile function[202,204]. That
said, the situation is complicated because while obess
sity and physical inactivity, are directly associated
with both endothelial and erectile dysfunction they
also contribute to insulin resistance, dyslipidemia,
hypertension, and inflammation which are also dists
tinctive risk factors for both endothelial and erectile
dysfunction. Almost all of the risk factors (diabetes,
dyslipidemia, smoking, obesity, hypertension, inas
activity, and inflammation) have been suggested
to have a final common pathway via disruption of
normal endothelial function, in part, by the reducts
tion of NO bioavailability through increased oxidats
tive stress. Further complicating the issue, the use
of some pharmacotherapy to control the underlying
risk factors has been shown to result in an exacerbs
bation of ED[19,205]. For example, as indicated in
other sections the use of antihypertensive medicats
tion, such as beta-blockers and diuretics, as well as
statins and fibrates, to control dyslipidemia have all
been associated with hindered erectile function.

In other experimental and clinical[207,208] studies,
single exercise sessions have been shown to acutels
ly enhance endothelial function for at least 24 hours
by 1.5 to 2 fold, but are abolished by 48 hours[208].
In addition, aerobic exercise interventions of variable
length (1-12 weeks) have found marked improvems
ments in endothelial function, in particular increased
bioavailability of NO as well as delayed progression
and even regression of atherosclerosis[209]. More
specifically, enhanced protein expression and incs
creased phosphorylation of endothelial NO synthase
(eNOS), the enzyme responsible for the synthesis of
NO from its precursor, L-arginine, are likely responsibs
ble for the augmented NO availability post acute exes
ercise. Considering that NO is the principal mediator
of the penile erection, greater availability of endothels
lial NO should lead to enhanced physiological erects
tile function after acute exercise. Taken from another
perspective, acute exercise has also been shown to
counteract the postprandial endothelial dysfunction
induced by high-fat and high-carbohydrate feeding,
and improve brachial artery flow-mediated vasodilats
tion in healthy adults[210].

3. Physical inactivity
Although the available clinical evidence is not yet
definitive, overall the data strongly suggests that
increased physical activity should be used as a
preventative strategy against the development of
ED[202] as well as a treatment strategy to improve

380

Comittee 8.indd 380

8/25/2010 1:01:44 PM

4. Obesity

the independent association between improvements
in cardio-respiratory fitness and erectile function.
Taken together, the above evidence suggests that
both visceral adiposity and cardio-respiratory fitns
ness mediate independent effects on the health risk
associated with obesity, and that changes in these
variables will likely causally impact erectile function.

Separate from physical inactivity, numerous studies
have found obesity per se to be a clear risk factor
for ED and reduction of obesity has been linked with
improvements in erectile function[202]. Importantly,
the health risk associated with obesity appears to be
highly dependent on the regional deposition of adips
pose tissue[211]. Indeed, it is now well established
that abdominal obesity is a strong predictor of varios
ous health outcomes irrespective of total obesity. The
relationship between abdominal obesity and ED was
first documented in 1956, and more recent studies
demonstrate that abdominal obesity, as assessed by
anthropometric measures may be a better predictor
of ED risk than total obesity, as assessed by body
mass index (BMI)[202]. The association between
anthropometric measures of abdominal obesity (e.g.
waist circumference) and ED may be explained by
excess accumulation of adipose tissue in two distinct
depots within the abdomen, namely abdominal viscs
ceral (VAT) and subcutaneous adipose tissue (SAT).
Of the two abdominal fat depots, VAT has emerged
as a strong and independent predictor of dyslipides
emia and insulin resistance, cardiovascular disease,
type 2 diabetes, inflammation, metabolic syndrome,
and not surprisingly, endothelial function[212-214].
Various studies have established, that reductions in
VAT are associated with consequent improvements
in metabolic status, however, while it is a plausible
link, no studies to date have assessed the effect
of exercise-induced reductions of VAT per se on
changes in erectile function[215].

6. Smoking
In the Health Professionals’ Study, smoking increased
the risk of developing ED by 50%[200]. In the Masss
sachusetts Male Aging Study men who smoked at
baseline increased their risk of developing moderas
ate or total ED to 24%, compared with non-smokers
at 14% (P = 0.01)[3]. Smoking has been shown to
significantly adversely interfere with the cavernous
veno-occlusive mechanism and to reduce the erects
tile response to intracavernous injections. When
considering overall vascular health, advice and supps
port to enable individuals to stop smoking are an esss
sential lifestyle intervention.

7. The metabolic syndrome
The metabolic syndrome, as discussed previously,
consists of a cluster of risk factors that increase the
risk of cardiovascular disease and type 2 diabetes.
The Mediterranean-style diet (rich in whole grain,
fruits, vegetables, legumes, walnut and olive oil)
was evaluated in 35 men, with 30 active as control
subjects[217]. All had the metabolic syndrome and
ED. The intervention group was given detailed dies
etary advice, targets were set, and monthly smallgroup sessions were held to offer support. Men in
the control group were given general oral and written
information about healthy foods but no individualized
support. After 2 years, markers of endothelial functs
tion and inflammation significantly improved in the
intervention group but not in the control group. In the
intervention group, 13 men achieved an IIEF of 22 or
higher, compared with only two in the control group.
The intervention group had a significant decrease in
glucose, insulin, low-density lipoprotein cholesterol,
triglycerides and blood pressure, with a significant
increased in high-density lipoprotein cholesterol.
Fourteen men in the intervention group had glucose
intolerance and six had diabetes at baseline, but by
2 years the numbers had reduced to eight and three
respectively.

5. Changes in physical activity
versus obesity
Increased cardio-respiratory fitness is associated
with reduced morbidity and mortality independent of
total and abdominal obesity[216]. Indeed, obese and
fit individuals are reported to have lower health risk
than lean but unfit individuals. This is consistent with
White et al observing that the improvements in selfreported erectile function following nine months of
aerobic exercise were strongly correlated with individus
ual improvements in cardio-respiratory fitness[206].
Furthermore, Esposito et al using a multivariate
analyses, showed following two years of lifestyle
intervention in obese men with ED, that increased
physical activity was associated with an improvems
ment in erectile function independent of changes in
the obesity indices, and additional confounders[202].
These results are mechanistically corroborated by
numerous exercise trials showing correlations bets
tween improvements in cardio-respiratory fitness
and enhanced endothelial function. Indeed, it has
been suggested that improved endothelial function,
that is, greater endothelium-dependent vasodilatory
function would lead to greater oxygen delivery to
working muscle and thus augmented cardio-respirats
tory fitness. However, to date, no study has assessed

We see here the evidence that multiple risk factor reds
duction benefits a multiple risk factor state in terms of
both ED and CAD risk. A potentially important link is
also emerging between inflammatory markers and their
modification in the ED/CAD context and its therapy.

8. Alcohol
Excessive alcohol intake per se increases cardiovascs
cular risk but there is little evidence of ED risk other
than the acute effect of binge drinking. In addition,
men with a very high alcohol intake are unlikely to
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participate in studies of risk association and reducts
tion, so data are at present inconclusive[133].

of ED at five years was 59/1000 person-years (95%
CI 39-90) in men with depressive mood and 37/1000
person years (95% CI 32-43) in men without depresss
sive symptoms. After controlling for possible confs
founding variables (age, education, marital status,
body mass index, smoking, diabetes, hypertension,
heart disease, cerebrovascular disease and medicats
tion use), the incidence of ED was 4.5 times higher
in men with treated depressive symptoms, but just
1.2 times higher in those with untreated depressive
symptoms at follow up than those free of depresss
sive symptoms and medication use for psychologics
cal disorders at baseline. In men free of depressive
symptoms but who used antipsychotic medication,
the risk of ED was doubled. The adjusted incidence
density ratio of depressive mood was 1.9 (95% CI
1.1-3.3) in men with ED compared to those without
it at baseline. The authors describe a bidirectional
relationship between depression and ED, stating
that ED may independently cause or increase deps
pression, and moderate or severe depressive mood
or antidepressant medication may cause ED. A suggs
gested mechanism is decreased blood flow to the
penis and inhibition of penile smooth muscle relaxas
ation resulting from depression inhibiting the activity
of parasympathetic nerves. The authors suggest low
power in the MMAS as an explanation for the discs
crepancy between the MMAS results and their study.

9. Depression
Depressive disorders range from mild symptoms to
major depression with core symptoms of sadness or
loss of interest/pleasure in usual activities for a perios
od of at least two weeks accompanied by at least five
of the following: sleep difficulties, fatigue, low self ests
teem, guilt, psychomotor agitation/retardation, loss
of appetite. Not surprisingly, depressive symptoms
may cause loss of libido and reduced sexual functs
tion, but conversely, ED may also lead to depresss
sion. Cross sectional studies have demonstrated a
relationship between ED and depression but it rems
mains unclear whether depression causes ED and, if
so, what the underlying mechanism may be. The evids
dence that depression promotes coronary artery dises
ease events in clinically healthy individuals as well
as patients with known coronary heart disease is
more established[218]. By analogy, it is conceivable
that depression may cause vascular disease in the
penile arteries therefore providing another link to ED.
Analysis of cross section results from the MMAS
a decade ago established a relationship between
erectile dysfunction and depression independent of
aging, level of education, heart disease, diabetes,
physical activity and other potential confounders[219].
Symptoms of depression (measured using the
Centre for Epidemiologic Depression Scale (CES-D)
and defined as a score ≥16)) were present in 12%
of men across all ages. The estimated OR for ED
was 1.82 in men who had depressive symptoms as
compared with those who did not.

The results of the Finnish study highlight the potential
for antidepressant medication to cause ED. Drugs
such as tricyclic antidepressants and selective
serotonin reuptake inhibitors which are commonly
used to treat depression may be associated with
male sexual dysfunction including new onset erectile
dysfunction and should be taken into consideration
when treating depression[222].

In the MMAS men were followed up for an average of
8.8 years, enabling a prospective analysis of a posss
sible causative relationship between depression and
ED[220]. Excluding men with ED, diabetes or heart
disease at baseline as well as those who had unds
dergone radical prostatectomy, 778 men were studis
ied. Symptoms of depression were present in 9% at
baseline. At follow up 168 of the men were classified
as having moderate or complete ED (self-administs
tered questionnaire with specific items as well as a
single-item global self assessment). However, the
presence of depressive symptoms at baseline was
not a significant predictor of incident ED (p=0.12),
with a greater percentage of men without depresss
sive symptoms developing ED than those with deps
pressive symptoms at baseline (21.3% vs 13.2%).

Further evidence is needed to support a bidirectional
relationship but given the well supported association
between ED and depression, it is appropriate that
patients presenting with ED should be screened for
depression and vice versa.

VII. Drug Therapy
1. Phosphodiesterase (PDE) type 5 		
		inhibitors
PDE-5 inhibitors have transformed the management
of erectile dysfunction[196]. The mechanism of action
by blocking the degradation of cyclic guanosine 3’5’monophosphate (cGMP) by PDE-5 promotes blood
flow into the penis and the restoration of erectile
function. They do not initiate an erection and sexual
stimulation is needed to obtain an erection. They are
not aphrodisiacs.

This result is at odds with the conclusion of a study
of 1,683 men aged 50, 60 or 70 years from a Finnis
ish cohort, 11.4% of whom demonstrated depressive
symptoms (a score of ≥16 on the five-item version of
the Mental Health Index) at baseline in a five years
follow up study[221]. In men free of ED at baseline
(determined by two self-report items, adapted from
the questionnaire used in the MMAS) the incidence

Hemodynamically, PDE-5 inhibitors have mild nits
trate-like actions (sildenafil was originally intended
to be a drug for the treatment of stable angina). As
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PDE-5 is present in smooth muscle cells throughout
the vasculature and the nitric oxide/cGMP pathway
is involved in the regulation of blood pressure, PDE5 inhibitors have a modest hypotensive action. In
healthy men, a single dose of sildenafil 100 mg transs
siently decreased blood pressure by an average of
10/7 mm Hg with a return to baseline at 6 hours afts
ter the drug was given[197]. There was no effect on
heart rate. As nitric oxide is an important neurotransms
mitter throughout the vasculature and is involved in
the regulation of vascular smooth muscle relaxation,
a synergistic and clinically important interaction with
oral or sublingual nitrates can occur, and a profound
decrease in blood pressure can result. The mechans
nism involves a combination of increased formation
of cGMP when nitrates activate guanylate cyclase,
and decreased breakdown of cGMP as a result of
the action of PDE-5 inhibitors. The concomitant adms
ministration of PDE-5 inhibitors and nitrates is thus
contraindicated, and this recommendation also exts
tends to other nitric oxide donors such as nicorandil.
Clinical guidelines recommend that sublingual nitrate
should be taken 12 hours after the PDE-5 inhibitors
sildenafil or vardenafil; tadalafil, which has a longer
half-life, ceases to react with nitrates only after 48
hours[133]. Oral nitrates are not prognostically imps
portant drugs, and they can therefore be discontinus
ued and, if necessary, alternative agents substitutes
ed[198]. After cessation of oral nitrate, and provided
there has been no clinical deterioration, PDE-5 inhs
hibitors can be used safely. It is recommended that
the time interval before the use of a PDE-5 inhibits
tor be five half-lives, which equates to 5 days in the
case of most popular once-daily oral nitrate agents.

of sildenafil to be associates with any excess risk of
myocardial infarction, stroke, or mortality.
In patients with stable angina pectoris, there is no
evidence of an ischaemic effect caused by coronary
steal, and in one large, double-blind, placebo-conts
trolled exercise study, sildenafil 100 mg increased
exercise time and diminished ischaemia[224]. A
study of the haemodynamic effects of sildenafil in
men with severe CAD identified no adverse cardiovs
vascular effects, and a potentially beneficial effect
on coronary blood flow reserve[225]. Studies in pats
tients with and without diabetes have demonstrated
improved endothelial function acutely and after longterm oral administration, which may have implicats
tions beyond the treatment of erectile dysfunction.
Sildenafil has also been shown to attenuate the
activation of platelet IIb/IIIa receptor activity[196].
Hypertensive patients receiving monotherapy or beis
ing treated with several drugs have experienced no
increased in adverse events, with the exception of
those receiving doxazosin, a non-selective α-adrenocs
ceptor antagonist. Occasional postural effects have
occurred with sildenafil when it was taken within 4
hours of doxazosin 4mg; advice to avoid this time
interval is now in place[226]. Sildenafil has also been
proved to be effective in patients with heart failure
who were deemed suitable for treatment of erectile
dysfunction; the incidence of erectile dysfunction inps
patients with heart failure is 80%, making this finding
of major clinical importance[227]. On average, the
dose of sildenafil is 50 mg; 25 gm is advised initially
for those older than 80 years because of delayed excs
cretion. Onset of action is 30-60 minutes with a peak
effect from 1-12 hours. A dose of 100 mg is invariably
needed in patients with diabetes. An empty stomach
and the avoidance of alcohol or cigarette smoking
facilitate the effect of the drug. Sildenafil 100 mg has
no adverse cardiac effects additional to those assocs
ciated with the 50 mg dose and should be routinely
prescribed if, after four attempts, the 50 mg dose is
not effective.

2. Sildenafil (Viagra)
Sildenafil was the first oral treatment for
erectile dysfunction and is the most extensively
evaluated[223]. Overall success rates of 80% or
more in patients with cardiovascular disease have
been recorded with no evidence of tolerance.
Patients with diabetes, with or without risk factors,
in whom the pathophysiology is more complex and
extensive, have an average success rate of 60%.
To date, randomized trials, open-label studies, and
outpatient monitoring studies have not found the use

Adverse effects are generally mild in nature (Table
11) with drop out rates similar to placebo in the rands
domized studies.

Table 11: Common adverse events of all three PDE-5 inhibitors (from EMEA statements on product characteristics).

Adverse event

Sildenafil

Tadalafil

Vardenafil

Headache

12.8%

14.5%

16%

Flushing

10.4%

4.1%

12%

Dyspepsia

4.6%

12.3%

4%

Nasal congestion

1.1%

4.3%

10%

Dizziness

1.2%

2.3%

2%

Abnormal vision

1.9%

<2%

Back pain

6.5%

Myalgia

5.6%

383

Comittee 8.indd 383

8/25/2010 1:01:45 PM

The short half-life of sildenafil makes it the drug of
choice in patients with more severe cardiovascular
disease, allowing early use of supportive treatment if
an adverse clinical event occurs.

ommended starting dose is 10 mg and should be adjs
justed according to the patient’s response and side
effects. Adverse events (Table 11) are generally mild
in nature with a drop-out rate similar to placebo.

3. Tadalafil (Cialis)

After 12 weeks of treatment in a dose-response
study, improved erections were reported by 66%,
76% and 80% of men taking 5 mg, 10 mg and 20
mg of vardenafil respectively, compared with 30%
of men taking placebo[234]. Vardenafil has also imps
proved erections in difficult to treat subgroups. In
diabetic patients 72% reported improved erections
compared to 13% of patients taking placebo.

Tadalafil also has been extensively evaluated in
patients with cardiovascular disease, and has a safety
and efficacy profile similar to that of sildenafil[228].
Studies have shown no adverse effects on cardiac
contraction, ventricular repolarization or ischaemic
threshold. A similar hypotensive effect has been
recorded with a dose of doxazosin 8 mg so caution
is needed: as hypotension does not occur when
the patient is in the supine position, and as tadalafil
has a long half-life, it is suggested that tadalafil is
taken in the morning and doxazosin in the evening.
There is no interaction of tadalafil with the selective
α-adrenoceptor antagonist, tamsulosin, which can
therefore be prescribed as an alternative to doxazosin
for benign prostate hypertrophy[229]. Tadalafil
is effective from 30 minutes after administration,
but its peak efficacy occurs at 2 hours. Efficacy is
maintained for up to 36 hours and is not influenced
by food. It is administered in 10 to 20 mg doses. The
recommended starting dose is 10 mg and should be
adjusted according to the patient’s response and
side effects. Adverse events (Table 11) are generally
mild in nature and the drop-out rate due to adverse
events is similar to placebo.

5. Cardiovascular safety
Clinical trial results and post-marketing data of sildens
nafil, tadalafil and vardenafil have demonstrated no
increase in myocardial infarction rates in patients that
received these agents compared to expected rates in
age-matched populations of men[235]. None of the
PDE-5 inhibitors were found to adversely affect total
exercise time or time to ischaemia during exercise
testing in men with stable angina. In addition to ests
tablished benefit in treating pulmonary hypertension,
these are encouraging results in cardiac failure.
Organic nitrates (e.g.nitroglycerine, isosorbide mons
nonitrate, isosorbide dinitrate) and other nitrate
preparations used to treat angina, as well as amyl
nitrite or amyl nitrate (‘poppers’ used for recreation)
are absolute contraindications to the use of PDE-5
inhibitors. They result in cGMP accumulation and
unpredictable falls in blood pressure and symptoms
of hypotension. The duration of interaction between
organic nitrates and PDE-5 inhibitors is dependent
upon the PDE-5 inhibitor and nitrate under study.

Tadalafil improved erections by 67% and 81% in
men taking 10 mg and 20 mg of tadalafil compared
with 35% of men in the control placebo group[230].
Tadalafil also improved erections in difficult to
treat subgroups. In diabetic patients 64% reported
improved erections compared to 25% of patients in
the control group.

If a PDE-5 inhibitor is taken and the patient develops
chest pain, nitroglycerine must be withheld for at least
12 hours if sildenafil (and likely vardenafil) was used
(half-life 4 hours) and for at least 48 hours if tadalafil
was used (half-life 17.5 hours). If a patient develops
angina while taking a PDE-5 inhibitor he should be
told to discontinue sexual activity and stand up, as
the venous pooling will imitate a nitrate[133]. If pain
continues under hospital supervision alternate agents
should be prescribed, though intravenous nitrates
can be used under careful medical observation.

Because of its long half-life, tadalafil may not be the
drug of first choice for patients with a more complex
cardiovascular disease. However, as 80% of patients
with cardiovascular disease stratify as low risk it does
represent an alternative for the majority.
Tadalafil is now approved as a daily therapy (2.5
and 5mg) which may improve spontaneity and
effectiveness[231].

4. Vardenafil (Levitra)

Co-administration of PDE-5 inhibitors with antihyps
pertensive agents (angiotensin converting enzyme
inhibitors, angiotensin receptor blockers, calcium
blockers, betablockers, diuretics) may result in small
additive drops in blood pressure, which are usually
minor. In general, the adverse event profile of the
PDE-5 inhibitor[226] is not worsened by a backgs
ground of antihypertensive medicines, even when
the patient is on multiple antihypertensive agents.

Because vardenafil has a chemical structure very
similar to that of sildenafil, it is not surprising that it
has a similar clinical profile. One study has reported
no impairment of exercise ability in patients with
stable CAD receiving vardenafil 20 mg[232]. Daily
therapy provides no advantage probably due to the
short half-life[233].
Vardenafil is effective after 30 minutes from adminis
istration. Its effect is reduced by a heavy fatty meal.
It is administered in 5,10 and 20 mg doses. The recos

6. Injection therapy
Direct intracavernosal injection of vasodilating agents
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began in the 1980s. Prostaglandin E1 is a natural
substance that relaxes smooth muscle cells and
dilates the arterioles, increasing blood flow into the
penis. Alprostadil is a commercially available form of
prostaglandin E1 that is effective in 5 to 15 minutes,
with an erection that usually lasts 30 minutes but occs
casionally may persist for several hours[236]. The
starting dose is 1.25 µg and can be increased to 40
µg, depending on effect. It is important that patients
be taught the correct technique for injection; men
with poor dexterity (e.g. arthritic hands or tremor) will
need their partner’s help with the injection. In fact,
partners may often perform the injection as part of
the sexual activity. On removal of the needle, firm
pressure is applied and the drug should be gently
massaged into the penis for approximately 30 secos
onds. Men on anticoagulants, however, should comps
press the injection site for 5 to 10 minutes.

dysfunction itself. Cooperative teamwork between
the physician and the therapist is valuable when the
organic and psychological causes of ED overlap.

2. Role of counselling in the 		
		treatment of CAD patients with ED
Patients may become noncompliant with their medics
cal regimen for CAD or hypertension, fearing that
such medications cause or worsen sexual function.
On the other hand, they may defer sexual activity
fearing either hypothetical risks of PDE-5 inhibitors
or that their cardiac condition does not permit it.
Many patients with CAD are uncomfortable discussis
ing sexual function despite their informational needs
and desire to discuss their sexual health. To dispel
fear and anxiety, couples should receive information
about the pathophysiology of cardiovascular disease
(including its treatment) relative to sexual function,
the physiologic requirements of sexual activity and
the psychologic sequelae of CAD. It should be made
clear that all of the currently recommended theraps
peutic methods (revascularization procedures, medics
cations, aggressive risk factors management) aimed
at reducing cardiovascular risk in general may also
be effective in minimizing cardiac risks associated
with sexual activity in particular.

The resulting erection occurs without stimulation,
although stimulation may enhance its effects. The
erections are occasionally painful, but usually feel
natural. It is recommended that this treatment not be
used more frequently than every four days.
Alprostadil is effective in up to 80% of the cases and
is associated with a return to spontaneous erections
in 35%. It is safe and effective in diabetic patients
who are used to self-injection of insulin. Although
its efficacy rates are impressive, the discontinuation
rate for alprostadil is high, with local pain and loss
of spontaneity being the most commonly cited reass
sons.

Most patients at low risk may be permitted to
engage in or resume sexual activity, and/or receive
treatment for ED, provided that this does not include
PDE-5 inhibitor use in the presence of concomitant
nitrate regimens. Clinicians should reassure low
risk cardiac patients that the stress on the heart
during intercourse is no greater than that during
normal working activities or moderate exercise
and the existence of a stabilized cardiac condition
does not increase the risk of a cardiac event during
intercourse. Sexual activity should be resumed
gradually and when the patient is rested and relaxed.
Maintaining a moderate room temperature, as well
as avoiding intercourse after a heavy meal or heavy
drinking, can contribute to a relaxing and safe sexual
encounter. If the patient is taking a PDE-5 inhibitor
for ED, then he should not take a nitrate if angina
occurs during sexual intercourse but should be
advised to stop the activity. No further sexual activity
should be undertaken until the patient has had an
adequate medical evaluation. Patients should also
be advised to report any angina, dyspnea, prolonged
palpitations or dizziness, or intense and sustained
fatigue experienced during sexual activity. Such
symptoms may indicate a need to reappraise the
safety of sexual activity.

7. Transurethral therapy
Intraurethral therapy of alprostadil presents an alterns
native to injections[237]. Medicated Urethral System
for Erection (MUSE) is a single-use transurethral
system that involves the insertion of a 1.4 mm pells
let into the urethra using a hand-held applicator just
after micturition and about 15 minutes prior to sexual
activity. As with injection therapy, the patient must
be taught the correct technique of insertion. Patients
should receive an initial dose of 250 µg with dosage
titration between 125 and 1000 µg under medical
supervision until the patient achieves a satisfactory
response. These numbers are much higher than with
injection therapy due to drug loss in the general circs
culation. A maximum of two doses are allowed per
24 hour period. Once the correct dose has been
identified, success rates of up to 60% have been recs
corded, although in a comparative study with injects
tions this fell to 43% (injections 70%).

The need for lifestyle changes and intense risk
factors management should be made clear. Further,
physicians should remember that even organic
cases of ED may have a psychological component
secondary to the dysfunction itself. It is preferable
that sexual counselling is provided to both the
patient and their partner when this is feasible, since

viii. Non-drug Therapy
1. Psychosexual therapy
If psychogenic ED is present, appropriate counselling
should be arranged. Even organic cases of ED may
have a psychological component secondary to the

385

Comittee 8.indd 385

8/25/2010 1:01:46 PM

the disease has great impact on relationship issues.
Finally, the bottom-line of a successful counselling is
to individualize the advice.

ix. POTENTIAL CARDIAC
APPLICATION OF PDE-5 THERAPY
BEYOND ERECTILE DYSFUNCTION

Patients and their partners should be provided with
the opportunity to:

1. Pulmonary hypertension

•		dissolve misconceptions on the relationship
		between CAD (and its medication) and ED

Sildenafil has been shown to be beneficial to
patients with pulmonary arterial hypertension, either
idiopathic or secondary[239].

•		further their understanding of the risks 		
		associated with sexual activity and to adopt safe
		practices

2. Idiopathic pulmonary 			
		hypertension

•		understand proper use of PDE-5 inhibitors and
		their contraindications

The treatment of idiopathic pulmonary arterial hyperts
tension is the only non-erectile dysfunction PDE-5
inhibitors indication currently approved. Sildenafil
has been approved at a dose of 20 mg three times
daily for improving exercise tolerance in patients
with pulmonary hypertension[240]. It significantly
enhances exercise capacity by improving pulmonary
hemodynamics and reducing right ventricular afterls
load[240,241]. It also reduces right ventricular mass,
as determined by magnetic resonance imaging.
Sildenafil might have the very desirable combination
of primary inotropic, antihypertrophic, and afterloadreducing effects on the right ventricle without significs
cantly affecting systemic hemodynamics. Thus, this
agent appears very attractive for the treatment of
pulmonary arterial hypertension involving the right
ventricle[242].

•		be sensitized regarding warning symptoms of a
		cardiac condition
•		to understand the importance of adhering to
		lifestyle changes and risk factors treatment

3. Vacuum constriction devices
The vacuum constriction device is a long-established
means of treating ED[238]. It is a non-invasive
method that produces an erection by creating a
pressure vacuum of up to 250 mm Hg, causing blood
flow into the penis. The erection is then maintained
with the placement of a rubber construction ring at
the base of the penis. The constriction ring must
not be left in place longer than 30 minutes, since
ischaemic damage could occur.

The currently available PDE-5 inhibitors are not
equally efficacious in the treatment of pulmonary
hypertension[243]. Reduction in mean pulmonary
artery pressure, in the pulmonary-to-systemic
vascular resistance ratio and in right ventricle
afterload, as well as an increase in cardiac index,
has been reported with all three PDE-5 inhibitors.
However, only sildenafil causes a significant
improvement in arterial oxygenation. The etiology of
these agent-specific characteristics may be related
to the different selectivities of the three PDE-5
inhibitors with respect to other PDE isoforms or the
difference in their binding capacity to PDE-5 during
hypoxia[243].

It should be recognized that a significant hematoma
(minor in 10% of cases) may occur in men on ants
ticoagulants; so, this is a relative contraindication.
Specific training and advice before commencing the
use of a vacuum device are needed. Vacuum devs
vices are also not recommended for men with penile
curvature.

CONCLUSION therapy
ED may benefit from lifestyle changes

LOE 1

Physical activity and weight loss are beneficial to
both ED and CAD

LOE 1

Depression is common

LOE 1

PDE-5 inhibitors are safe and effective in cardiac
patients

LOE 1

All therapies are safe in cardiac patients
providing they are fully evaluated (page 7)

LOE 1

3. Secondary pulmonary 			
		hypertension
Pulmonary arterial hypertension is a life-threatening
complication of several connective tissue diseases
including scleroderma, systemic lupus erythematoss
sus, mixed connective tissue disease, rheumatoid
arthritis and dermatomyositis/polymyositis. Clinics
cal studies suggest that sildenafil can be used as a
pulmonary vasodilator in systemic sclerosis patients
with secondary pulmonary hypertension[244]. Sildens
nafil also reduces pulmonary artery pressure and incs
creases quality of life in patients with systemic lupus
erythematosus[245].

RECOMMENDATIONS therapy
Lifestyle advice for all men with ED

Grade A

PDE-5 inhibitors as first line therapy

Grade A

Alternative therapies if PDE-5 inhibitors contrais
indicated or ineffective

Grade A

Counselling therapy to appropriate patients

Grade A (B)
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4. High-altitude illness

Concomitant use of PDE-5 inhibitors with antihyperts
tensive drugs results in either no or small additive
reductions in blood pressure. Multiple trials support
the safety of use of PDE-5 inhibitors in hypertensive
men with ED being treated with monotherapy or a
multidrug antihypertensive regimen. Concomitant
use of PDE-5 inhibitors with α-blockers requires
some caution, because some patients may develop
orthostatic hypotension.

The term «high-altitude illness» is used to describe
the cerebral and pulmonary syndromes that can devs
velop in unacclimatized persons shortly after ascent
to high altitude. Acute mountain sickness and highaltitude cerebral edema refer to the cerebral abnorms
malities, and high-altitude pulmonary edema to the
pulmonary abnormalities. Because millions of visits
tors travel to high-altitude locations each year, acute
mountain sickness is a public health problem and
has economic consequences, especially for the ski
industry. High-altitude pulmonary edema and highaltitude cerebral edema, though uncommon, are pots
tentially fatal[246]. Exposure to high altitude causes
alveolar hypoxia, induces pulmonary hypertension,
and may even lead to pulmonary edema. The alvs
veolar edema and ventilation/perfusion mismatch
initiate a catastrophic downward spiral of worsening
alveolar hypoxia[247]. PDE-5 inhibitors show promis
ise in high altitude medicine, as, by virtue of their
vasodilating effect on the pulmonary circulation, they
suppress the altitude-induced pulmonary hypertenss
sion and they ameliorate pulmonary hemodynamics
and gas exchange, thus limiting the altitude-induced
hypoxemia and favoring cardiovascular adaptation
to exercise[248].

6. Coronary artery disease
PDE-5 inhibitors have potential as cardiovascular
drugs in patients with vasospastic angina or diffuse
coronary microvessel disease and in patients undergs
going coronary artery bypass grafting because of
their favorable effects on vascular function and their
ischemic preconditioning-like effects[253].
Furthermore, although their potency is modest comps
pared with other agents that specifically target platels
let adhesion/aggregation, their adjunctive use as ants
tiplatelet agents could be also considered.
In a recent prospective study Gazzaruso et al.,
showed that in type 2 diabetic men with silent corons
nary artery disease, treatment with statins and 5PDE inhibitors might reduce the occurrence of major
adverse cardiac events.

5. Systemic hypertension

7. Heart failure

Because PDE-5 is present in artery and vein smooth
muscle cells throughout the body, PDE-5 inhibitors
have mild systemic vasodilatory effects and thus
the potential to impact the vascular system. The
vasodilating properties of PDE inhibitors in the
systemic circulation account for the BP reduction
observed in patients treated for ED[249]. Thus,
these drugs would be theoretically suitable for
treating hypertension in patients without ED.
Additional benefits may be related to improved
arterial stiffness and endothelial dysfunction, two
early vascular abnormalities characterizing essential
hypertension[250].

Treatment of heart failure is a challenging task. An
impaired nitric oxide pathway contributes to several
abnormal cardiac and vascular phenotypes typical
of the failing cardiovascular system. Inhibition of
phosphodiesterase-5 is a new therapeutic strategy
for overexpressing nitric oxide signaling by increasis
ing the availability of cyclic guanosine monophosps
phate[254].
Sildenafil at the dose of 50 mg twice per day for 6
months heightened ventilatory efficiency and exercs
cise performance, tempered the peripheral stimulus
to hyperventilation, and improved the NO-mediated
vasodilation in patients with chronic systolic heart
failure[255]. Furthermore, long-term treatment (12
weeks) with sildenafil improved peak VO2, 6-minute
walk distance and right ventricular ejection fraction,
in patients with systolic heart failure complicated by
secondary pulmonary hypertension. Since many of
the observed benefits of PDE-5 inhibition with regard
to left ventricular hypertrophy, ventricular-vascular
stiffening, renal dysfunction, and pulmonary hyperts
tension may be particularly relevant to the pathops
physiology heart failure in patients with preserved
ejection fraction, there is compelling rationale for
extending the preliminary physiologic benefits of
sildenafil seen in <systolic> heart failure to the populs
lation with <diastolic> heart failure. The RELAX trial,
which proposes to address this question, is currently
in progress.

The potential of PDE-5 inhibitors as antihypertensive
agents has not been thoroughly explored. Active
midterm treatment with sildenafil reduced ambulats
tory and clinic blood pressure to a similar extent as
that observed with other classes of antihypertensive
drugs [251]. An incremental antihypertensive effect
of a single dose of tadalafil has been demonstrated
in uncontrolled hypertensive subjects on multiple
agents[252]. However, at this stage, the use of PDE5 inhibitors as antihypertensive agents cannot be
advocated. More investigation is needed on PDE-5
inhibitors as antihypertensive drugs, especially with
slow-release formulations or compounds with long
half-life. Studies on safety during long-term adminis
istration, interactions with antihypertensive and nonas
antihypertensive drugs, and effect on target organ
damage are needed.
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Landmark experiments by Takimoto et al performed
in mice exposed to sustained pressure overload,
have documented that chronic PDE-5 inhibition can
prevent and reverse cardiac and myocyte hypertrops
phy and interstitial fibrosis[256]. Experimental data
also suggest direct myocardial effects of PDE-5 inhibs
bition that may counteract β-adrenergic, hypertrophic
and pro-apoptotic signaling, three critical pathways
in the development of left ventricle dysfunction[257].
Inotropic effects of sildenafil were shown in human
and animal hypertrophied right ventricle models;
however, whether this is present in failing right vents
tricles remains to be determined.

culation, decreased frequency and shorter duration
of attacks, and ulcer healing in patients with vasodils
lator-resistant Raynaud>s phenomenon[259,260].
Based on current data from small clinical trials,
open-label pilot studies and case series and reports,
phosphodiesterase 5 inhibitors may help some pats
tients with very serious Raynaud’s. A large, wellconducted multicenter, double-blind study is needed
to determine the benefit and risk of these agents in
Raynaud>s phenomenon[261].

9. Peripheral artery disease
Therapeutic use of PDE-5 inhibitors may extend to
the chronic tissue ischemic states such as peripheral
artery disease. In a recent study on limb ischemia,
sildenafil therapy resulted in increased angiogenic
activity through a PKG-dependent pathway that is inds
dependent of nitric oxide production or NOS activity
and a finding which identify the angiogenic therapeuts
tic potential of sildenafil for critical limb ischemia[262].

Inhibition of PDE-5 has been associated with imps
provements in endothelial function in patients with
heart failure due to systolic dysfunction that are highls
ly correlated with improvements in skeletal muscle
perfusion, reduction in exercise-induced hypervents
tilation, and increased aerobic efficiency[258]. Assocs
ciated reductions in large artery stiffness observed
during sildenafil treatment may further contribute to
improved baroreceptor function and enhanced heart
rate recovery in patients with heart failure. Improvems
ments in vascular function and pulmonary vascular
resistance may account for the overall improvements
in exercise capacity and health-related quality of life
that have been observed during chronic administrats
tion of sildenafil to heart failure patients.

10. Congenital heart disease

In summary, multiple lines of pre-clinical evidence
support a therapeutic role for PDE-5 inhibitors in
the management of heart failure patients. However,
human trials to date are limited to small physiologic
studies of patients with heart failure and reduced
ejection fraction (most with associated pulmonary
hypertension) followed for relatively short periods
of time. Longer-term randomized trials are necesss
sary to define the safety, tolerability, and efficacy of
PDE-5 inhibitors for the management of heart failure
across the spectrum of ejection fraction.

Endothelium-dependent pulmonary artery relaxation
is impaired in young patients with increased pulmons
nary flow secondary to congenital heart disease. This
impairment may be an important early event in the
pathogenesis of pulmonary vascular disease. Sildens
nafil increases pulmonary blood flow and improves
cyanosis in patients with Eisenmenger syndrome.
Efficacy of sildenafil as treatment for idiopathic
pulmonary arterial hypertension may be extended
to patients with Eisenmenger syndrome[263]. Prels
liminary evaluation of tadalafil has shown efficacy
and safety in selected patients with Eisenmenger
syndrome[264]. Finally, sildenafil was reported to
improve pulmonary arterial hemodynamics and right
ventricular function and relieve symptoms associas
ated with severe pulmonary arterial hypertension in
patients with large atrial septal defects[265].

8. Raynaud’s phenomenon

11. Diabetes

Raynaud’s disease (RD) is a common disorder affs
fecting 3% to 5% of the healthy population, and occs
curs in more than 90% of patients with connective
tissue diseases. The therapeutic options remain limis
ited, particularly in patients with secondary RD due
to connective tissue disease. Theoretical consideras
ations lead to the expectation that phosphodiesteras
ase type 5 inhibitors may improve clinical symptoms
and digital blood flow in patients with RD.

PDE-5 inhibitors have shown to display beneficial
cardiovascular effects, suggesting that they may
have other systemic benefits involving the endots
thelium. There is currently little evidence available
regarding the effects of PDE-5 inhibitors—beyond
treatment of ED—in patients with type 2 diabetes.
In a double-blind, randomized, controlled trial in 40
male patients, with type 2 diabetes the administrats
tion of 50mg of sildenafil citrate for 30 consecutive
days diminished microalbuminuria and the percentas
age of Hb A1c, suggesting a protective effect of this
drug against target organ damage of diabetes[266].

Digital ischemia results from vasoconstriction of the
digital arteries, precapillary arterioles, and cutaneous
arteriovenous shunts. Despite various hypotheses,
the mechanism of local vasoconstriction is not well
understood. Nevertheless, there is increasing evids
dence that the NO/cGMP system plays a major role.
PDE-5 inhibitors, through their vasoactive and platels
let-inhibitory effects, may lead to improved microcircs

12. CONCLUSION
PDE-5 inhibitors are effective in pulmonary hyps
pertension

LOE 1

PDE-5 inhibitors may have increasing use
across a spectrum of vascular disease

LOE 5
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13. RECOMMENDATIONS
PDE-5 inhibitors for pulmonary hypertension

Grade A

Research to continue in other vascular conditions

Grade D

occurred together in 12% of cases and were more
common in middle-aged women.
Sexual symptoms may signal serious underlying dises
ease. Although the same diseases, risk factors and
medications that are associated with male erectile
dysfunction, such as heart disease, hypertension,
diabetes, smoking and hypercholesterolemia, ants
tidepressants and anti-hypertensives are also asss
sociated with FSD, specific underlying causes are
not well described and the association with cardiovs
vascular disease has not been fully explored[270].
The heterogeneity of the patient population enrolled
into the studies, the change over time in either FSD
definition or classification, the confounding factor of
the menopause, the profound effect of psychological
and psychometric variables, the different methods
used to diagnose both FSD and underlying vascular
disorders and the lack of direct, “user friendly” indics
ces of FSD (compared for example with penile erects
tion in men) accounts for many uncertainties and
the wide gap of information in this field[271]. Thus, a
comparison with male erectile dysfunction is difficult
and requires further research (Table 12).

x. CARDIOVASCULAR ASPECTS
OF FEMALE SEXUAL
DYSFUNCTION
Female sexual dysfunction (FSD) is defined as disos
orders of sexual desire, arousal, orgasm and/or sexus
ual pain which result in significant personal distress
and may have a negative effect on a woman’s health
and her quality of life[267]. It is an age-related, progs
gressive and highly prevalent disease, affecting 2276% of women. An analysis of data from the National
Health and Social Life Survey found that sexual dysfs
function is more prevalent in women than in men
(43% vs. 31%)[268]. Shifren et al[269] found an
age-adjusted prevalence of any sexual dysfunction
and sexually related distress of 43.1% and 22.2%,
respectively in a large (n=31,581) female population
representative of U.S. women. The two conditions

Table 12: Similarities and dissimilarities between male and female sexual dysfunction.
Erectile Dysfunction

Female sexual dysfunction

The consistent inability to reach and maintain an
erection satisfactory for sexual activity*

Disorders of sexual desire, arousal, orgasm
and/or sexual pain which result in significant
personal distress and may have a negative
effect on a woman’s health and un impact on
her quality of life **

50$

42$$

Etiology (%)
Organic/Vascular
Psychogenic

90/40
10

Lack of data
Lack of data

Confounding factor

-

Menopause

IIEF-15 #

FSFI ##

Definition

Prevalence (%)

Self-reported test
Risk factors prevalence (%)

age-related increase

Loose relationship

Age
Diabetes (type 1 & 2)
Hypertension
CAD / PAD

42, up to 83
30, up to 68
65, up to 75
73, up to 87

37, up to 80
40
Lack of data
Lack of data

Predictor of CV events

Proved §

Lack of data

20-30

20

Embarrassment to talk about sexual problem

Embarrassment to talk about sexual problem

Mostly effective

Mixed results

Seeking medical help (%)
Major reason for not
seeking medical help
Response to PDE-5-I’s

CAD= coronary artery disease; CV= cardiovascular; IIEF= International index erectile function; FSFI= female sexual function index;
PAD= peripheral arterial disease. PDE-5-I’s=phosphodiesterase type-5 inhibitors
* Lue T, NEJM 2000**; Reference [259]; $ Feldman HA, 1994; $$ Laumann EO, 2000; # Cappelleri JC, Urology 1999; ## Referes
ence [277]; § Thompson J, 2005;
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1. Pathophysiology of FSD

brification. Overall, results of the association between
diabetes and FSD in women are far less consistent
than in ED mainly due to the difficulty in quantifying
the sexual response in women. Studies exploring
the effect of diabetes on the vascular component of
sexual function found that both vaginal lubrification
and clitoral erection are frequently affected as comps
pared to non diabetic women[276]. Interestingly, a
poor correlation between FSD and either duration of
diabetes or diabetic complications has been reportes
ed in previous studies reinforcing the concept of the
role of “extra-vascular” causes, included depression,
in determining FSD[277,278].

The sexual response in women schematically incs
cludes excitement/arousal, plateau, orgasm and resos
olution. Physiologic changes that take place during
sexual activity start with increased flow to the genits
talia with engorgement. Vaginal lubrification occurs
and precedes vagina lengthening and dilation due to
smooth muscle relaxation. The increased blood flow
to clitoris increases intracavernous pressure, tumescs
cence, protrusion of the glans clitoris and eversion
and congestion of the labia minoris[272]. Common
vascular risk factors may alter the NO-mediated vass
sodilation process that ultimately leads to vaginal engs
gorgement and clitoral erection (the “vascular phases
es” of female sexual activity). Thus, similarly to male
sexual dysfunction, a preserved endothelium integrity
and a patent hypogastric-pudendal artery supply are
needed for a correct sexual response. Animal modes
els have shown that atherosclerosis of the aorto-iliac
arteries causes clitoral fibrosis and significantly inhs
hibits the vasculogenic response to stimulation[273].

b) Cardiovascular disease
Evidence is accumulating in favor of a strong associas
ation between various CV disease and male sexual
dysfunction. Coronary artery disease (CAD) is often
associated with hypertension, obesity and metabs
bolic syndrome, sharing endothelial dysfunction as
the pathophysiologic background. These conditions
have been found to produce FSD as well. Interestis
ingly, many cardiovascular diseases lead to decs
crease physical activity which in turn has been found
to be one of the primary determinants of FSD[279].

Despite the high prevalence of FSD, little attention
has been paid to this disorder. The fault is equally
distributed between physicians and patients. From
one side, a recent survey of members of the Americs
can Urogynecologic Society has shown that only a
minority screen for FSD, mainly due to lack of time
and uncertainty about the treatment[274]. From
the other side, a very small proportion of women
seek medical attention for FSD. In a UK-based survs
vey[275], despite 54% of women reported at least
one sexual problem lasting at least one month duris
ing the last year which caused 65% of them to avoid
sex, only 21% had sought help (>70% the general
practitioner). The most frequent reasons for that
were embarrassment and feeling that there was no
remedy for this problem. Thus, women are reluctant
to talk about sexual problems with their GP, and time
constraints of the every day clinical practice lead to
doctors failing to address sexual dysfunction.

c) Hypertension
The prevalence of FSD in hypertensives averages
up to 40% and it is usually higher than in normots
tensives (42.1% vs. 19%, p<0.001)[280,281]. Varias
ables that have been reported to significantly affect
FSD rate are duration of the hypertension, age and
anti-hypertensive medications[280]. As previously
shown in hypertensive males with ED, no significant
difference was found between treated vs. untreated
patients in the female sexual function index scores
(26.5□5.4 vs. 24.8□6.2, p=0.11)[280] confirming the
role of the hypertensive process per se in the determs
mination of FSD.

d) Menopause as a confounding factor
Menopause is characterized by a series of neuroendocrine changes that ultimately lead to reduced
estrogen production[282]. The decline in ovarian
hormones accounts for an increased rate of both
sexual disturbances and cardiovascular disease.
Prevalence of FSD in post-menopausal women varis
ies between 68% and 87%, mainly due to a decrease
in sexual desire and onset of dyspareunia. Many
factors, such as age, hypertension, hypercholests
terolemia and diabetes, metabolic syndrome, come
into play to explain the increased CV risk in postmenopausal women. All these factors negatively affs
fect endothelial function and accelerate the systemic
atherosclerosis process, included CAD. In this situats
tion, the association between FSD and CAD should
be sought as a frequent occurrence rather than a pecs
culiarity and correction for many covariates should
be taken into consideration.

2. Specific risk factors for FSD:
		role of diabetes, cardiovascular
		disease and hypertension
a) Diabetes
Among the common risk factors, diabetes plays a
pivotal role in sexual dysfunction either in men and
in women. Prevalence varies between 27% and 49%
with values as high as 80% reported in type 2 diabs
betics over 50 years (10-12). The pathophysiology
of the association between diabetes and ED/FSD is
multifactorial including endothelial and smooth-muscs
cle dysfunction and autonomic neuropathy. Diabetic
women are prone to develop a “global sexual dysfs
function” leading to decrease sexual desire, dyspars
reunia, decrease sexual arousal and inadequate lubs
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3. Self-reported questionnaire
for FSD diagnosis

median time interval of 62 months (12-108 months).
CAD women had a significantly lower total-FSFI and
FSFI-arousal scores as compared to a normal control
group (n=102). Finally, The Women’s Health Initiative
Observational Study (WHI-OS) explored the associas
ation between sexual satisfaction and cardiovasculs
lar conditions at baseline, in 46,525 sexually active,
postmenopausal women aged 50 to 79 years[287].
Women were classified as sexually satisfied or disss
satisfied. In logistic regression modeling dissatisfacts
tion was significantly associated only with peripheral
arterial disease (adjusted odd ratios 1.44, 95% CIs,
1.15-1.82), whereas no correlation was found with
myocardial infarction, stroke, coronary revascularis
ization either with coronary artery bypass or percutans
neous coronary angioplasty, congestive heart failure
and angina pectoris. Women were followed up for
an average of 7.8±1.4 years. No increased prevals
lence or incidence of cardiovascular disease among
the sexually satisfied vs. dissatisfied was detected.
Authors concluded that the lack of predictive value of
sexual dissatisfaction in this specific subset of womes
en may be the result of physiological differences in
sexual functioning between sexes. In a commentary
to this article by R. Lane and J. Thayer[288] authors
pointed out that sexual satisfaction in women is determs
mined by multiple factors, of which vaginal lubrificats
tion (not assessed in that study) is only one. Sexual
satisfaction/dissatisfaction is driven by different dets
terminants in women and in men and are assessed
by direct/indirect indexes. They concluded that it is of
paramount importance to establish equivalent physios
ological markers across the sexes and to fully conss
sider the role of emotions, both negative and positive,
as important factors influencing the CV outcome.

Self-reported questionnaire to assess FSD are well
standardized and inexpensive diagnostic tools, easy
to administer and score and normative values are
available in both clinical and nonclinical populations.
As with ED questionnaires (e.g. the IIEF), differences
es in educational, ethnic or cultural background may
hamper the results of these tests. Among the several
assessment tools available to investigate sexual dysfs
function, the Female Sexual Function Index (FSFI) is
probably the most popular and widely accepted and
is becoming the gold standard for the evaluation of
FSD[283]. It is a brief (19 items) questionnaire that
assesses sexual functioning in women over the past
4 weeks in six separate dimensions (desire, arousal,
lubrification, orgasm, satisfaction and pain). The test
has been validated and the measure was shown to
have a high degree of internal consistency and relias
ability. Other tests include the Self Function Quests
tionnaire (SFQ), the Brief Sexual Function Index for
Women (BSFI-W) and the Female Sexual Distress
Scale (FSDS).

4. Female sexual dysfunction-CAD
		link: clinical evidence
The clinical evidence of a link between FSD and CAD
is far less robust than between ED and CAD. The
few studies that have dealt with this link addressed
the general relationship between obstructive vasculs
lar disease and complaints of sexual disorders. Kaya
et al[284] assessed sexual function in 20, sexually
active, young women (mean age 38±3.8 years) with
angiographically proved CAD compared to 15 agematched healthy controls. The FSFI test was used.
Patients with CAD had higher rate of sexual dysfuncts
tion (60% vs. 33%, p<.05) and significantly lower tots
tal FSFI score (18±3 vs 26±5, p=0.001) as compared
to normals. The most affected domains were orgasm
and lubrification. No comparison was made between
the extent and severity of CAD and the FSFI score.
Tessier et al[285] evaluated the prevalence of sexual
dysfunction in a population of women who underwent
elective abdominal aortic surgery either for dilatative
or occlusive disease using the FSFI and SF-36 quests
tionnaires. Mean age was 67.8 years with 93% being
post-menopausal women on hormone replacement
treatment. They found that FSD was more frequent
in women with occlusive rather than dilatative aortic
disease, supporting the role of obstructive vascular
disease in the genesis of FSD.

An additional issue that merits some comments is
the resumption of sexual activity after an acute corons
nary event (usually acute myocardial infarction). A
somewhat “physiologic” change in the patient’s sexus
ual activity up to 6 months after hospital discharge is
a frequent occurrence (40-50%) and may vary from
a reduction in the frequency/intensity of sexual intercs
course to a true sexual dysfunction[47]. Reasons incs
clude anxiety, depression, loss of libido, fear of worses
ening the cardiac condition in both the patient and
the partner and side-effects of cardiovascular medics
cations. Those patients who had a degree of preexisting sexual dysfunction were more likely to devs
velop severe and long-standing sexual dysfunction.

5. Recommendation for screening
		in FSD

In 2005 Salonia A. et al [286] first presented a prels
liminary report on 39 consecutive women with angs
giographically proved CAD who were assessed
for sexual dysfunction by FSFI and SDS test. FSD
was detected in 12/39 women (30%). Interestingly,
10/12 (83%) of those with both FSD and CAD devs
veloped sexual symptoms prior to CAD onset with a

While evidence is accumulating supporting the concs
cept that every patients with ED should be consides
ered as a cardiac patient until otherwise proved,
results are much less than conclusive for women
with sexual dysfunction. Nevertheless, the Princeton
Consensus Conference recommendations or any
others available CV risk assessment tool[47] should
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Figure 10: Prevalence of the different types of female sexual disorders (Hayes et al. J Sex Med 2006; 3:589-95)

7. CONCLUSION

be applied to any woman with suspected or proved
sexual disorder in order to stratify her own 10-year
CV risk. Additional diagnostic tests should be perfs
formed when indicated. In those with proved sexual
function disorder and heart disease, especially CAD,
priority should be given to cardiologic diagnostic and
therapeutic strategies before starting a specific apps
proach to sexual disturbances.

6. Treatment of FSD
Cardiovascular aspect of the treatment of FSD rels
lates primarily to the use of medications that can
influence sexual function. Similarly to men with ED,
the avoidance of specific drug categories, such as
beta-blockers and diuretics, may help to reduce sexus
ual side-effects[280].

Female sexual dysfunction is a complex, multifs
faceted, widely under diagnosed disorder affectis
ing a substantial number of women

LOE 1

It is affected by common risk factors and clinical
co-morbidities

LOE 1

Unlike ED, the association with CAD, the role
as warning sign of sub-clinical vascular disease
and as a predictor of future CV events has not
been demonstrated

LOE 1

8. RECOMMENDATIONS
FSD should be evaluated in all female cardiac
patients

The development of phosphodiesterase-type-5
(PDE-5) inhibitors, such as sildenafil, tadalafil and
vardenafil, has certainly revolutionized the treatms
ment of sexual dysfunction in men. While improving
erection, they exert beneficial effects on the heart
and coronary, peripheral and pulmonary circulats
tions. Basically, the inhibition of cGMP breakdown
by phosphodiesterase type-5, PDE-5 inhibitors enhs
hance muscle relaxation allowing for subsequent vass
sodilation and cavernosal engorgement. Moreover,
the presence of NO synthase and PDE-5 in both
animal and the human clitoral and vaginal tissues
have been reported in previous studies. Despite this
background, clinical studies with sildenafil, the only
tested PDE-5 inhibitors in FSD, gave mixed results,
suggesting a more complex mechanism of sexual
dysfunction in women[289,290].

Grade D

XI. CONCLUSION
Cardiac patients may have anxieties about sexual
activity because of their false belief of substantially
increased risk. ED is common in cardiac patients
because of the shared risk factors that adversely
impact endothelial function. Signs of ED often present
before overt cardiac symptoms develop; therefore a
cardiac workup may be warranted for these patients,
even without relevant cardiovascular histories. There
is now increasing awareness of therapy for ED, but
many patients remain reluctant to come forward for
advice. The question of sexual activity and ED therapy
should be raised by healthcare professionals as a
routine part of the management of cardiac patients.
Treatment is available. With reassurance, support,
and careful explanation, sexual relationships can be
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enjoyed by cardiac patients who receive appropriate
advice.

7.

With the recognition that ED is an early warning sign
for silent coronary and vascular disease, screening
for men presenting with ED and no cardiac sympts
toms is widely advocated. According to the second
Princeton Consensus Guidelines, all men with ED
and no cardiac symptoms should be considered as
cardiac (or vascular) patients until proven otherwise.
Such patients should undergo a full medical assessms
ment with stratification of cardiovascular risk as high,
medium or low. Those patients at low risk should recs
ceive lifestyle advice regarding physical activity and
weight control and undergo regular monitoring by
their general practitioner. Patients at increased risk
for cardiovascular events should ideally undergo
stress testing and referral for risk reduction therapy.

Shabsigh R, Fishman IJ, Schum C, Dunn JK: Cigarette
smoking and other vascular risk factors in vasculogenic
impotence. Urology 1991;38:227-231.

8.

El-Sakka AI, Tayeb KA: Erectile dysfunction risk factors
in noninsulin dependent diabetic Saudi patients. J Urol
2003;169:1043-1047.

9.

Seftel AD, Sun P, Swindle R: The prevalence of hypertenss
sion, hyperlipidemia, diabetes mellitus and depression in
men with erectile dysfunction. J Urol 2004;171:2341-2345.

10.

Selvin E, Burnett AL, Platz EA: Prevalence and risk factors for
erectile dysfunction in the US. Am J Med 2007;120:151-157.

11.

Kendirci M, Trost L, Sikka SC, Hellstrom WJ: The effect of vascs
cular risk factors on penile vascular status in men with erectile
dysfunction. J Urol 2007;178:2516-2520; discussion 2520.

12.

El-Sakka AI, Morsy AM: Screening for ischemic heart dises
ease in patients with erectile dysfunction: role of penile
Doppler ultrasonography. Urology 2004;64:346-350.

13.

Sun P, Seftel A, Swindle R, Ye W, Pohl G: The costs of
caring for erectile dysfunction in a managed care setting:
evidence from a large national claims database. J Urol
2005;174:1948-1952.

14.

Sairam K, Kulinskaya E, Boustead GB, Hanbury DC, McNs
Nicholas TA: Prevalence of undiagnosed diabetes mellitus
in male erectile dysfunction. BJU Int 2001;88:68-71.

15.

Burchardt M, Burchardt T, Baer L, Kiss AJ, Pawar RV,
Shabsigh A, de la Taille A, Hayek OR, Shabsigh R: Hyperts
tension is associated with severe erectile dysfunction. J
Urol 2000;164:1188-1191.

16.

Giuliano FA, Leriche A, Jaudinot EO, de Gendre AS: Prevals
lence of erectile dysfunction among 7689 patients with diabs
betes or hypertension, or both. Urology 2004;64:1196-1201.

17.

Rosen RC, Fisher WA, Eardley I, Niederberger C, Nadel A,
Sand M: The multinational Men>s Attitudes to Life Events
and Sexuality (MALES) study: I. Prevalence of erectile
dysfunction and related health concerns in the general
population. Curr Med Res Opin 2004;20:607-617.

18.

Wei M, Macera CA, Davis DR, Hornung CA, Nankin HR,
Blair SN: Total cholesterol and high density lipoprotein
cholesterol as important predictors of erectile dysfunction.
Am J Epidemiol 1994;140:930-937.

19.

Solomon H, Samarasinghe YP, Feher MD, Man J, RivasToro H, Lumb PJ, Wierzbicki AS, Jackson G: Erectile dysfs
function and statin treatment in high cardiovascular risk
patients. Int J Clin Pract 2006;60:141-145.

20.

Klein R, Klein BE, Lee KE, Moss SE, Cruickshanks KJ:
Prevalence of self-reported erectile dysfunction in people
with long-term IDDM. Diabetes Care 1996;19:135-141.

21.

Desouza C, Parulkar A, Lumpkin D, Akers D, Fonseca VA:
Acute and prolonged effects of sildenafil on brachial artery
flow-mediated dilatation in type 2 diabetes. Diabetes Care
2002;25:1336-1339.

22.

Travison TG, Shabsigh R, Araujo AB, Kupelian V,
O>Donnell AB, McKinlay JB: The natural progression and
remission of erectile dysfunction: results from the Masss
sachusetts Male Aging Study. J Urol 2007;177:241-246;
discussion 246.

23.

Bohlen JG, Held JP, Sanderson MO, Patterson RP: Heart
rate, rate-pressure product, and oxygen uptake during four
sexual activities. Arch Intern Med 1984;144:1745-1748.

24.

Jackson G: Sexual intercourse and angina pectoris. Int
Rehabil Med 1981;3:35-37.

25.

Jackson G, Hutter A: Cardiovascular Issues in Male and
Female Sexual Dysfunction. in Porst H, Buvat, J (ed):
Standard Practice in Sexual Medicine. Oxford: Blackwell
Publishing, 2006, 376-386.

26.

Drory Y, Shapira I, Fisman EZ, Pines A: Myocardial isches

Although an exercise ECG is advocated to identify
patients at increased cardiovascular risk, this methos
od will identify only those people with obstructive
flow-limiting CAD. Wherever possible, intermediate
and high-risk patients should be considered for elects
tive computed tomography coronary angiography
to identify the presence of non-flow limiting lipid
plaques that are potentially vulnerable to rupture. By
implementing these measures, it should be possible
to initiate early aggressive cardiovascular risk reducts
tion in ‘at-risk’ patients, thereby taking advantage of
the 2-5 year window of opportunity between the devs
velopment of symptomatic ED and CAD. However,
for the full potential of this approach to be realized,
comprehensive education programmes are required
to encourage men with ED to present to their general
practitioner as soon as possible. In addition, a mults
tidisciplinary approach is required, involving teamws
work between the family doctor, nurse, pharmacist,
urologist, diabetologist and cardiologist.

References
1.

2.

Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ,
McKinlay JB: Impotence and its medical and psychosocial
correlates: results of the Massachusetts Male Aging Study.
J Urol 1994;151:54-61.
Ayta IA, McKinlay JB, Krane RJ: The likely worldwide incs
crease in erectile dysfunction between 1995 and 2025 and
some possible policy consequences. BJU Int 1999;84:50-56.

3.

Feldman HA, Johannes CB, Derby CA, Kleinman KP, Mohr
BA, Araujo AB, McKinlay JB: Erectile dysfunction and
coronary risk factors: prospective results from the Masss
sachusetts male aging study. Prev Med 2000;30:328-338.

4.

El-Sakka AI, Morsy AM, Fagih BI, Nassar AH: Coronary
artery risk factors in patients with erectile dysfunction. J
Urol 2004;172:251-254.

5.

McKinlay JB, Longcope C, Gray A: The questionable
physiologic and epidemiologic basis for a male climacteric
syndrome: preliminary results from the Massachusetts
Male Aging Study. Maturitas 1989;11:103-115.

6.

Greenstein A, Chen J, Miller H, Matzkin H, Villa Y, Braf Z:
Does severity of ischemic coronary disease correlate with
erectile function? Int J Impot Res 1997;9:123-126.

393

Comittee 8.indd 393

8/25/2010 1:01:48 PM

emia during sexual activity in patients with coronary artery
disease. Am J Cardiol 1995;75:835-837.
27.

Cheitlin MD: Sexual activity and cardiac risk. Am J Cardiol
2005;96:24M-28M.

28.

Parzeller M, Raschka C, Bratzke H: Sudden cardiovascs
cular death in correlation with sexual activity -- results of
a medicolegal postmortem study from 1972--1998. Eur
Heart J 2001;22:610-611.

29.

Möller J, Ahlbom A, Hulting J, Diderichsen F, de Faire U,
Reuterwall C, Hallqvist J: Sexual activity as a trigger of
myocardial infarction. A case-crossover analysis in the
Stockholm Heart Epidemiology Programme (SHEEP).
Heart 2001;86:387-390.

30.

Müller JE, Mittleman MA, Maclure M, Sherwood JB, Tofs
fler GH: Triggering myocardial infarction by sexual activity.
Low absolute risk and prevention by regular physical exes
ertion. Determinants of Myocardial Infarction Onset Study
Investigators. Jama 1996;275:1405-1409.

31.

Drory Y: Sexual activity and cardiovascular risk. Eur Heart
J Suppl 2002;4:H13-18.

32.

Tuttle WB, Cook WL, Fitch E: Sexual behavior in postmyocs
cardial infarction patients. The American Journal of Cardios
ology 1964;13:140.

33.

Papadopoulos C: Sexual problems of the CAD patient.
Med Aspects Hum Sex 1987;21:53-56.

34.

Hellerstein HK, Friedman EH: Sexual activity and the postcs
coronary patient. Arch Intern Med 1970;125:987-999.

35.

Pietropinto A, Arora, A: Sexual functioning with angina
pectoris. Med Aspects Hum Sex 1989;23:100-106.

36.

Pietropinto A: Post-myocardial infarction sexual functionis
ing. Med Aspects Hum Sex 1990;24:57-60.

37.

Jackson G, Betteridge J, Dean J, Eardley I, Hall R, Holdrs
right D, Holmes S, Kirby M, Riley A, Sever P: A systemas
atic approach to erectile dysfunction in the cardiovascular
patient: a Consensus Statement--update 2002. Int J Clin
Pract 2002;56:663-671.

38.

39.

DeBusk R, Drory Y, Goldstein I, Jackson G, Kaul S, Kimms
mel SE, Kostis JB, Kloner RA, Lakin M, Meston CM, Mittlems
man M, Muller JE, Padma-Nathan H, Rosen RC, Stein RA,
Zusman R: Management of sexual dysfunction in patients
with cardiovascular disease: recommendations of The
Princeton Consensus Panel. Am J Cardiol 2000;86: 175181.
Kostis JB, Jackson G, Rosen R, Barrett-Connor E, Billups
K, Burnett AL, Carson C, 3rd, Cheitlin M, Debusk R,
Fonseca V, Ganz P, Goldstein I, Guay A, Hatzichristou D,
Hollander JE, Hutter A, Katz S, Kloner RA, Mittleman M,
Montorsi F, Montorsi P, Nehra A, Sadovsky R, Shabsigh R:
Sexual dysfunction and cardiac risk (the Second Princeton
Consensus Conference). Am J Cardiol 2005;96:313-321.

40.

Greenland P, Smith SC, Jr., Grundy SM: Improving corons
nary heart disease risk assessment in asymptomatic peops
ple: role of traditional risk factors and noninvasive cardiovs
vascular tests. Circulation 2001;104:1863-1867.

41.

De Backer G, Ambrosioni E, Borch-Johnsen K, Brotons
C, Cifkova R, Dallongeville J, Ebrahim S, Faergeman O,
Graham I, Mancia G, Manger Cats V, Orth-Gomer K, Perk
J, Pyorala K, Rodicio JL, Sans S, Sansoy V, Sechtem
U, Silber S, Thomsen T, Wood D: European guidelines
on cardiovascular disease prevention in clinical practice.
Third Joint Task Force of European and Other Societies
on Cardiovascular Disease Prevention in Clinical Practice.
Eur Heart J 2003;24:1601-1610.

42.

and Standards Committee of the American Society of Echocs
cardiography. J Am Soc Echocardiogr 1998;11:97-104.

Armstrong WF, Pellikka PA, Ryan T, Crouse L, Zoghbi
WA: Stress echocardiography: recommendations for perfs
formance and interpretation of stress echocardiography.
Stress Echocardiography Task Force of the Nomenclature

43.

Kamalesh M, Ariana A, Matorin R, Sawada S: Negative
stress echocardiographic study predicts excellent longterm prognosis in patients with erectile dysfunction. Int J
Cardiol 2003;90:291-295.

44.

Arad Y, Spadaro LA, Goodman K, Newstein D, Guerci AD:
Prediction of coronary events with electron beam computes
ed tomography. J Am Coll Cardiol 2000;36:1253-1260.

45.

Bocchio M, Scarpelli P, Necozione S, Pelliccione F, Mhias
alca R, Spartera C, Francavilla F, Francavilla S: Intimamedia thickening of common carotid arteries is a risk facts
tor for severe erectile dysfunction in men with vascular risk
factors but no clinical evidence of atherosclerosis. J Urol
2005;173:526-529.

46.

Lee AJ, Price JF, Russell MJ, Smith FB, van Wijk MC,
Fowkes FG: Improved prediction of fatal myocardial infarcts
tion using the ankle brachial index in addition to convents
tional risk factors: the Edinburgh Artery Study. Circulation
2004;110:3075-3080.

47.

Montorsi P, Ravagnani PM, Galli S, Salonia A, Briganti
A, Werba JP, Montorsi F: Association between erectile
dysfunction and coronary artery disease: Matching the
right target with the right test in the right patient. Eur Urol
2006;50:721-731.

48.

Vlachopoulos C, Rokkas K, Ioakeimidis N, Stefanadis
C: Inflammation, metabolic syndrome, erectile dysfuncts
tion, and coronary artery disease: common links. Eur Urol
2007;52:1590-1600.

49.

Enbergs A, Burger R, Reinecke H, Borggrefe M, Breithardt
G, Kerber S: Prevalence of coronary artery disease in a
general population without suspicion of coronary artery
disease: angiographic analysis of subjects aged 40 to 70
years referred for catheter ablation therapy. Eur Heart J
2000;21:45-52.

50.

Vlachopoulos C, Rokkas K, Ioakeimidis N, Aggeli C, Mics
chaelides A, Roussakis G, Fassoulakis C, Askitis A, Stefans
nadis C: Prevalence of asymptomatic coronary artery
disease in men with vasculogenic erectile dysfunction: a
prospective angiographic study. Eur Urol 2005;48:9961002; discussion 1002-1003.

51.

Jackson G, Padley S: Erectile dysfunction and silent
coronary artery disease: abnormal computed tomography
coronary angiogram in the presence of normal exercise
ECGs. Int J Clin Pract 2008;62:973-976.

52.

Hodges LD, Kirby M, Solanki J, O>Donnell J, Brodie DA:
The temporal relationship between erectile dysfunction and
cardiovascular disease. Int J Clin Pract 2007;61:2019-2025.

53.

Jackson G: Prevention of cardiovascular disease by the
early identification of erectile dysfunction. Int J Impot Res
2008;20 Suppl 2:S9-14.

54.

Siroky MB, Azadzoi KM: Vasculogenic erectile dysfuncts
tion: newer therapeutic strategies. J Urol 2003;170:S2429; discussion S29-30.

55.

Saenz de Tejada I, Angulo J, Cellek S, Gonzalez-Cadavid
N, Heaton J, Pickard R, Simonsen U: Physiology of erects
tile function. J Sex Med 2004;1:254-265.

56.

Goldstein I: Male sexual circuitry. Working Group for the
Study of Central Mechanisms in Erectile Dysfunction. Sci
Am 2000;283:70-75.

57.

Jackson G: The importance of risk factor reduction in erects
tile dysfunction. Curr Urol Rep 2007;8:463-466.

58.

Musicki B, Liu T, Strong T, Jin L, Laughlin MH, Turk JR, Burns
nett AL: Low-fat diet and exercise preserve eNOS regulation
and endothelial function in the penis of early atherosclerotis
ic pigs: a molecular analysis. J Sex Med 2008;5:552-561.

59.

Azadzoi KM, Master TA, Siroky MB: Effect of chronic isches

394

Comittee 8.indd 394

8/25/2010 1:01:49 PM

emia on constitutive and inducible nitric oxide synthase
expression in erectile tissue. J Androl 2004;25:382-388.

78.

Nehra A, Goldstein I, Pabby A, Nugent M, Huang YH, de
las Morenas A, Krane RJ, Udelson D, Saenz de Tejada I,
Moreland RB: Mechanisms of venous leakage: a prospects
tive clinicopathological correlation of corporeal function
and structure. J Urol 1996;156:1320-1329.

79.

Eckel RH, Grundy SM, Zimmet PZ: The metabolic synds
drome. Lancet 2005;365:1415-1428.

80.

Reaven G: The metabolic syndrome or the insulin resists
tance syndrome? Different names, different concepts,
and different goals. Endocrinol Metab Clin North Am
2004;33:283-303.

81.

Bansal TC, Guay AT, Jacobson J, Woods BO, Nesto RW:
Incidence of metabolic syndrome and insulin resistance in
a population with organic erectile dysfunction. J Sex Med
2005;2:96-103.

82.

Kapoor D, Malkin CJ, Channer KS, Jones TH: Androgens,
insulin resistance and vascular disease in men. Clin Endocs
crinol (Oxf) 2005;63:239-250.

60.

Azadzoi KM, Park K, Andry C, Goldstein I, Siroky MB:
Relationship between cavernosal ischemia and corporal
veno-occlusive dysfunction in an animal model. J Urol
1997;157:1011-1017.

61.

Azadzoi KM, Goldstein I, Siroky MB, Traish AM, Krane
RJ, Saenz de Tejada I: Mechanisms of ischemia-induced
cavernosal smooth muscle relaxation impairment in a
rabbit model of vasculogenic erectile dysfunction. J Urol
1998;160:2216-2222.

62.

Sattar AA, Salpigides G, Vanderhaeghen JJ, Schulman CC,
Wespes E: Cavernous oxygen tension and smooth muscle
fibers: relation and function. J Urol 1995;154:1736-1739.

63.

Wespes E, Sattar AA, Golzarian J, Wery D, Daoud N,
Schulman CC: Corporeal veno-occlusive dysfunction:
predominantly intracavernous muscular pathology. J Urol
1997;157:1678-1680.

64.

Prieto D: Physiological regulation of penile arteries and
veins. Int J Impot Res 2008;20:17-29.

83.

Kylin E: Studien über das Hypertonie-Hyperglykämie-Hyps
perurikämiesyndrom. Zentralbl Inn Med 1923;44:105-127.

65.

Kifor I, Williams GH, Vickers MA, Sullivan MP, Jodbert P,
Dluhy RG: Tissue angiotensin II as a modulator of erectile
function. I. Angiotensin peptide content, secretion and effs
fects in the corpus cavernosum. J Urol 1997;157:1920-1925.

84.

Vague J: The degree of masculine differentiation of obesits
ties: a factor determining predisposition to diabetes, athes
erosclerosis, gout, and uric calculous disease. Am J Clin
Nutr 1956;4:20-34.

66.

El Melegy NT, Ali ME, Awad EM: Plasma levels of endots
thelin-1, angiotensin II, nitric oxide and prostaglandin E in
the venous and cavernosal blood of patients with erectile
dysfunction. BJU Int 2005;96:1079-1086.

85.

Hanefeld M, Leonhardt, W: Das metabolische Syndrom.
Deutsch Gesundheitwes 1981;36:545-551.

86.

67.

Kun A, Kiraly I, Pataricza J, Marton Z, Krassoi I, Varro A,
Simonsen U, Papp JG, Pajor L: C-type natriuretic peptide
hyperpolarizes and relaxes human penile resistance arteris
ies. J Sex Med 2008;5:1114-1125.

Reaven GM: Banting lecture 1988. Role of insulin resists
tance in human disease. Diabetes 1988;37:1595-1607.

87.

68.

Burnett AL: Nitric oxide in the penis: physiology and pats
thology. J Urol 1997;157:320-324.

Alberti KG, Zimmet PZ: Definition, diagnosis and classificats
tion of diabetes mellitus and its complications. Part 1: diagns
nosis and classification of diabetes mellitus provisional reps
port of a WHO consultation. Diabet Med 1998;15:539-553.

88.

69.

Maas R, Schwedhelm E, Albsmeier J, Boger RH: The
pathophysiology of erectile dysfunction related to endots
thelial dysfunction and mediators of vascular function.
Vasc Med 2002;7:213-225.

Third Report of the National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, and Treatms
ment of High Blood Cholesterol in Adults (Adult Treatment
Panel III) final report. Circulation 2002;106:3143-3421.

89.

Alberti KG, Zimmet P, Shaw J: The metabolic syndrome--a
new worldwide definition. Lancet 2005;366:1059-1062.

90.

Ford ES: Prevalence of the metabolic syndrome defined
by the International Diabetes Federation among adults in
the U.S. Diabetes Care 2005;28:2745-2749.

91.

Grundy SM: Metabolic syndrome pandemic. Arterioscler
Thromb Vasc Biol 2008;28:629-636.

92.

Adams RJ, Appleton S, Wilson DH, Taylor AW, Dal Grande
E, Chittleborough C, Gill T, Ruffin R: Population compariss
son of two clinical approaches to the metabolic syndrome:
implications of the new International Diabetes Federation
consensus definition. Diabetes Care 2005;28:2777-2779.

93.

Ford ES: Prevalence of the metabolic syndrome in US populs
lations. Endocrinol Metab Clin North Am 2004;33:333-350.

94.

Rossi GP, Seccia TM, Nussdorfer GG: Reciprocal reguls
lation of endothelin-1 and nitric oxide: relevance in the
physiology and pathology of the cardiovascular system.
Int Rev Cytol 2001;209:241-272.

Ford ES, Giles WH, Mokdad AH: Increasing prevalence of
the metabolic syndrome among u.s. Adults. Diabetes Care
2004;27:2444-2449.

95.

Flegal KM, Carroll MD, Ogden CL, Johnson CL: Prevals
lence and trends in obesity among US adults, 1999-2000.
Jama 2002;288:1723-1727.

75.

Azadzoi KM: Vasculogenic erectile dysfunction: beyond
the haemodynamic changes. BJU Int 2006;97:11-16.

96.

76.

Azadzoi KM, Krane RJ, Saenz de Tejada I, Goldstein I,
Siroky MB: Relative roles of cyclooxygenase and nits
tric oxide synthase pathways in ischemia-induced incs
creased contraction of cavernosal smooth muscle. J Urol
1999;161:1324-1328.

Alexander CM, Landsman PB, Grundy SM: The influence of
age and body mass index on the metabolic syndrome and
its components. Diabetes Obes Metab 2008;10:246-250.

97.

Esposito K, Giugliano F, Martedi E, Feola G, Marfella R,
D>Armiento M, Giugliano D: High proportions of erectile
dysfunction in men with the metabolic syndrome. Diabetes
Care 2005;28:1201-1203.

77.

Xu XP, Tanner MA, Myers PR: Prostaglandin-mediated inhs
hibition of nitric oxide production by bovine aortic endothels
lium during hypoxia. Cardiovasc Res 1995;30:345-350.

98.

Corona G, Mannucci E, Schulman C, Petrone L, Mansani
R, Cilotti A, Balercia G, Chiarini V, Forti G, Maggi M: Psycs
chobiologic correlates of the metabolic syndrome and asss

70.

Watts GF, Chew KK, Stuckey BG: The erectile-endots
thelial dysfunction nexus: new opportunities for cardiovs
vascular risk prevention. Nat Clin Pract Cardiovasc Med
2007;4:263-273.

71.

Musicki B, Burnett AL: eNOS function and dysfunction in
the penis. Exp Biol Med (Maywood) 2006;231:154-165.

72.

Burnett AL: Novel nitric oxide signaling mechanisms regulate
the erectile response. Int J Impot Res 2004;16 Suppl 1:S15-19.

73.

Komori K, Tsujimura A, Takao T, Matsuoka Y, Miyagawa
Y, Takada S, Nonomura N, Okuyama A: Nitric oxide synts
thesis leads to vascular endothelial growth factor synthess
sis via the NO/cyclic guanosine 3>,5>-monophosphate
(cGMP) pathway in human corpus cavernosal smooth
muscle cells. J Sex Med 2008;5:1623-1635.

74.

395

Comittee 8.indd 395

8/25/2010 1:01:49 PM

sociated sexual dysfunction. Eur Urol 2006;50:595-604;
discussion 604.

Study. Int J Impot Res 2008;20:92-99.

Shabsigh R, Perelman MA, Lockhart DC, Lue TF, Broderis
ick GA: Health issues of men: prevalence and correlates
of erectile dysfunction. J Urol 2005;174:662-667.

116. Ma RC, So WY, Yang X, Yu LW, Kong AP, Ko GT, Chow
CC, Cockram CS, Chan JC, Tong PC: Erectile dysfunction
predicts coronary heart disease in type 2 diabetes. J Am
Coll Cardiol 2008;51:2045-2050.

100. Zohdy W, Kamal EE, Ibrahim Y: Androgen deficiency and
abnormal penile duplex parameters in obese men with
erectile dysfunction. J Sex Med 2007;4:797-808.

117. Montorsi P, Montorsi F, Schulman CC: Is erectile dysfuncts
tion the «tip of the iceberg» of a systemic vascular disords
der? Eur Urol 2003;44:352-354.

101. Suetomi T, Kawai K, Hinotsu S, Joraku A, Oikawa T, Sekids
do N, Miyanaga N, Shimazui T, Akaza H: Negative impact
of metabolic syndrome on the responsiveness to sildenafil
in Japanese men. J Sex Med 2008;5:1443-1450.

118. Montorsi P, Ravagnani PM, Galli S, Rotatori F, Veglia F,
Briganti A, Salonia A, Deho F, Rigatti P, Montorsi F, Fiorents
tini C: Association between erectile dysfunction and corons
nary artery disease. Role of coronary clinical presentation
and extent of coronary vessels involvement: the COBRA
trial. Eur Heart J 2006;27:2632-2639.

99.

102. Azadzoi KM, Goldstein I: Erectile dysfunction due to athes
erosclerotic vascular disease: the development of an anims
mal model. J Urol 1992;147:1675-1681.

119. Kaiser DR, Billups K, Mason C, Wetterling R, Lundberg JL,
Bank AJ: Impaired brachial artery endothelium-dependent
and -independent vasodilation in men with erectile dysfs
function and no other clinical cardiovascular disease. J Am
Coll Cardiol 2004;43:179-184.

103. Marin P, Oden B, Bjorntorp P: Assimilation and mobilizats
tion of triglycerides in subcutaneous abdominal and femors
ral adipose tissue in vivo in men: effects of androgens. J
Clin Endocrinol Metab 1995;80:239-243.

120. Elesber AA, Solomon H, Lennon RJ, Mathew V, Prasad
A, Pumper G, Nelson RE, McConnell JP, Lerman LO, Lers
rman A: Coronary endothelial dysfunction is associated
with erectile dysfunction and elevated asymmetric dimethys
ylarginine in patients with early atherosclerosis. Eur Heart
J 2006;27:824-831.

104. Guay AT, Bansal S, Heatley GJ: Effect of raising endogenous
testosterone levels in impotent men with secondary hypogs
gonadism: double blind placebo-controlled trial with clomips
phene citrate. J Clin Endocrinol Metab 1995;80:3546-3552.
105. Mantzoros CS: The role of leptin in human obesity and
disease: a review of current evidence. Ann Intern Med
1999;130:671-680.

121. Vlachopoulos C, Ioakeimidis N, Terentes-Printzios D,
Rokkas K, Aznaouridis K, Baou K, Bratsas A, Fassoulakis
C, Stefanadis C: Amino-Terminal Pro-C-Type Natriuretic
Peptide is Associated with the Presence, Severity, and
Duration of Vasculogenic Erectile Dysfunction. Eur Urol
2008.

106. Isidori AM, Caprio M, Strollo F, Moretti C, Frajese G, Isidori
A, Fabbri A: Leptin and androgens in male obesity: evids
dence for leptin contribution to reduced androgen levels. J
Clin Endocrinol Metab 1999;84:3673-3680.
107. Jones TH: Testosterone Associations with Erectile Dysfs
function, Diabetes, and the Metabolic Syndrome. Europs
pean Urology Supplements 2007;6:847-857.

122. Baumhäkel M, Werner N, Bohm M, Nickenig G: Circulatis
ing endothelial progenitor cells correlate with erectile functs
tion in patients with coronary heart disease. Eur Heart J
2006;27:2184-2188.

108. Kobayashi K, Hisasue S, Kato R, Shimizu T, Hashimoto
K, Yamashita N, Itoh N, Tsukamoto T: Outcome analysis
of sildenafil citrate for erectile dysfunction of Japanese pats
tients. Int J Impot Res 2006;18:302-305.

123. Esposito K, Ciotola M, Giugliano F, Sardelli L, Giugliano F,
Maiorino MI, Beneduce F, De Sio M, Giugliano D: Phenots
typic assessment of endothelial microparticles in diabetic
and nondiabetic men with erectile dysfunction. J Sex Med
2008;5:1436-1442.

109. Montorsi F, Briganti A, Salonia A, Rigatti P, Margonato A,
Macchi A, Galli S, Ravagnani PM, Montorsi P: Erectile
dysfunction prevalence, time of onset and association with
risk factors in 300 consecutive patients with acute chest
pain and angiographically documented coronary artery
disease. Eur Urol 2003;44:360-364; discussion 364-365.

124. Vlachopoulos C, Ioakeimidis N, Terentes-Printzios D,
Stefanadis C: The triad: erectile dysfunction--endothels
lial dysfunction--cardiovascular disease. Curr Pharm Des
2008;14:3700-3714.

110. Solomon H, Man JW, Wierzbicki AS, Jackson G: Relation
of erectile dysfunction to angiographic coronary artery dises
ease. Am J Cardiol 2003;91:230-231.

125. Vlachopoulos C, Aznaouridis K, Ioakeimidis N, Rokkas K,
Vasiliadou C, Alexopoulos N, Stefanadi E, Askitis A, Stefans
nadis C: Unfavourable endothelial and inflammatory state
in erectile dysfunction patients with or without coronary
artery disease. Eur Heart J 2006;27:2640-2648.

111. Mulhall J, Teloken P, Barnas J: Vasculogenic erectile dysfs
function is a predictor of abnormal stress echocardiograps
phy. J Sex Med 2009;6:820-825.

126. Agarwal A, Nandipati KC, Sharma RK, Zippe CD, Raina R:
Role of oxidative stress in the pathophysiological mechans
nism of erectile dysfunction. J Androl 2006;27:335-347.

112. Gazzaruso C, Solerte SB, Pujia A, Coppola A, Vezzoli M,
Salvucci F, Valenti C, Giustina A, Garzaniti A: Erectile dysfs
function as a predictor of cardiovascular events and death
in diabetic patients with angiographically proven asympts
tomatic coronary artery disease: a potential protective role
for statins and 5-phosphodiesterase inhibitors. J Am Coll
Cardiol 2008;51:2040-2044.

127. Roumeguère T, Boudjeltia KZ, Vanhaeverbeek M: Effect of
LDL Modified by Myeloperoxidase-H(2)O(2)-Cl(-) System
on Intracellular Cyclic Guanosine Monophosphate Level
of Endothelial Cells: A Link to Erectile Dysfunction? Eur
Urol 2008.

113. Thompson IM, Tangen CM, Goodman PJ, Probstfield JL,
Moinpour CM, Coltman CA: Erectile dysfunction and subseqs
quent cardiovascular disease. Jama 2005;294:2996-3002.

128. Chiurlia E, D>Amico R, Ratti C, Granata AR, Romagnoli
R, Modena MG: Subclinical coronary artery atheroscleross
sis in patients with erectile dysfunction. J Am Coll Cardiol
2005;46:1503-1506.

114. Blumentals WA, Gomez-Caminero A, Joo S, Vannappagari
V: Should erectile dysfunction be considered as a marker
for acute myocardial infarction? Results from a retrospects
tive cohort study. Int J Impot Res 2004;16:350-353.

129. Lee JH, Ngengwe R, Jones P, Tang F, O>Keefe JH: Erects
tile dysfunction as a coronary artery disease risk equivals
lent. J Nucl Cardiol 2008;15:800-803.

115. Schounten BW, Bohnen AM, Bosch JL, Bernsen RM,
Deckers JW, Dohle GR, Thomas S: Erectile dysfunction
prospectively associated with cardiovascular disease in
the Dutch general population: results from the Krimpen

130. Vlachopoulos C, Ioakeimidis N, Stefanadis C: Erectile
dysfunction and coronary artery disease: a relationship for
disclosure. Hellenic J Cardiol 2008;49:1-6.

396

Comittee 8.indd 396

8/25/2010 1:01:49 PM

131. Gazzaruso C, Giordanetti S, De Amici E, Bertone G, Falcs
cone C, Geroldi D, Fratino P, Solerte SB, Garzaniti A: Rels
lationship between erectile dysfunction and silent myocards
dial ischemia in apparently uncomplicated type 2 diabetic
patients. Circulation 2004;110:22-26.

144. Burchardt M, Burchardt T, Anastasiadis AG, Kiss AJ, Baer
L, Pawar RV, de la Taille A, Shabsigh A, Ghafar MA, Shabss
sigh R: Sexual dysfunction is common and overlooked
in female patients with hypertension. J Sex Marital Ther
2002;28:17-26.

132. Montorsi P, Ravagnani PM, Galli S, Ali SG, Briganti A, Salons
nia A, Montorsi F: The Triad of Endothelial Dysfunction, Cards
diovascular Disease, and Erectile Dysfunction: Clinical Imps
plications. European Urology Supplements 2009;8:58-66.

145. Lewis C, Duncan LE, Ballance DI, Pearson TA: Is sexual
dysfunction in hypertensive women uncommon or underss
studied? Am J Hypertens 1998;11:733-735.
146. Thom T, Haase N, Rosamond W, Howard VJ, Rumsfeld
J, Manolio T, Zheng ZJ, Flegal K, O>Donnell C, Kittner S,
Lloyd-Jones D, Goff DC, Jr., Hong Y, Adams R, Friday G,
Furie K, Gorelick P, Kissela B, Marler J, Meigs J, Roger
V, Sidney S, Sorlie P, Steinberger J, Wasserthiel-Smoller
S, Wilson M, Wolf P: Heart disease and stroke statistics-2006 update: a report from the American Heart Associats
tion Statistics Committee and Stroke Statistics Subcomms
mittee. Circulation 2006;113:e85-151.

133. Jackson G, Rosen RC, Kloner RA, Kostis JB: The secos
ond Princeton consensus on sexual dysfunction and cards
diac risk: new guidelines for sexual medicine. J Sex Med
2006;3:28-36; discussion 36.
134. Kloner RA, Mullin SH, Shook T, Matthews R, Mayeda G,
Burstein S, Peled H, Pollick C, Choudhary R, Rosen R,
Padma-Nathan H: Erectile dysfunction in the cardiac pats
tient: how common and should we treat? J Urol 2003;170:
S46-50; discussion S50.

147. Wu FC, von Eckardstein A: Androgens and coronary arts
tery disease. Endocr Rev 2003;24:183-217.

135. Billups KL, Bank AJ, Padma-Nathan H, Katz S, Williams
R: Erectile dysfunction is a marker for cardiovascular dises
ease: results of the minority health institute expert adviss
sory panel. J Sex Med 2005;2:40-50; discussion 50-42.

148. Basaria S, Dobs AS: Testosterone making an entry into the
cardiometabolic world. Circulation 2007;116:2658-2661.
149. Shores MM, Matsumoto AM, Sloan KL, Kivlahan DR: Low
serum testosterone and mortality in male veterans. Arch
Intern Med 2006;166:1660-1665.

136. Graham I, Atar D, Borch-Johnsen K, Boysen G, Burell G,
Cifkova R, Dallongeville J, De Backer G, Ebrahim S, Gjelsvs
vik B, Herrmann-Lingen C, Hoes A, Humphries S, Knapts
ton M, Perk J, Priori SG, Pyorala K, Reiner Z, Ruilope L,
Sans-Menendez S, Op Reimer WS, Weissberg P, Wood
D, Yarnell J, Zamorano JL, Walma E, Fitzgerald T, Cooney
MT, Dudina A, Vahanian A, Camm J, De Caterina R, Dean
V, Dickstein K, Funck-Brentano C, Filippatos G, Hellems
mans I, Kristensen SD, McGregor K, Sechtem U, Silber S,
Tendera M, Widimsky P, Zamorano JL, Altiner A, Bonora
E, Durrington PN, Fagard R, Giampaoli S, Hemingway H,
Hakansson J, Kjeldsen SE, Larsen L, Mancia G, Manols
lis AJ, Orth-Gomer K, Pedersen T, Rayner M, Ryden L,
Sammut M, Schneiderman N, Stalenhoef AF, Tokgozoglu
L, Wiklund O, Zampelas A: European guidelines on cards
diovascular disease prevention in clinical practice: full text.
Fourth Joint Task Force of the European Society of Cardios
ology and other societies on cardiovascular disease prevs
vention in clinical practice (constituted by representatives
of nine societies and by invited experts). Eur J Cardiovasc
Prev Rehabil 2007;14 Suppl 2:S1-113.

150. Khaw KT, Dowsett M, Folkerd E, Bingham S, Wareham N,
Luben R, Welch A, Day N: Endogenous testosterone and
mortality due to all causes, cardiovascular disease, and
cancer in men: European prospective investigation into
cancer in Norfolk (EPIC-Norfolk) Prospective Population
Study. Circulation 2007;116:2694-2701.
151. Laughlin GA, Barrett-Connor E, Bergstrom J: Low serum
testosterone and mortality in older men. J Clin Endocrinol
Metab 2008;93:68-75.
152. Woolf PD, Hamill RW, McDonald JV, Lee LA, Kelly M:
Transient hypogonadotropic hypogonadism caused by
critical illness. J Clin Endocrinol Metab 1985;60:444-450.
153. Semple CG, Gray CE, Beastall GH: Male hypogonadis
ism--a non-specific consequence of illness. Q J Med
1987;64:601-607.
154. Barrett-Connor E, Khaw KT: Endogenous sex hormones
and cardiovascular disease in men. A prospective populats
tion-based study. Circulation 1988;78:539-545.

137. Araujo AB, Travison TG, Ganz P, Chiu GR, Kupelian V,
Rosen RC, Hall SA, McKinlay JB: Erectile dysfunction and
mortality. J Sex Med 2009;6:2445-2454.

155. Feldman HA, Johannes CB, Araujo AB, Mohr BA, Longcs
cope C, McKinlay JB: Low dehydroepiandrosterone and
ischemic heart disease in middle-aged men: prospective
results from the Massachusetts Male Aging Study. Am J
Epidemiol 2001;153:79-89.

138. Shi H, Zhang FR, Zhu CX, Wang S, Li S, Chen SW: Incids
dence of changes and predictive factors for sexual functs
tion after coronary stenting. Andrologia 2007;39:16-21.

156. Liverman C, Blazer, DG (ed): Testosterone and aging:
clinical research directions. Washington DC, National Acads
demic Press, 2004.

139. Foroutan SK, Rajabi M: Erectile dysfunction in men with
angiographically documented coronary artery disease.
Urol J 2007;4:28-32.

157. Isidori AM, Giannetta E, Greco EA, Gianfrilli D, Bonifacio
V, Isidori A, Lenzi A, Fabbri A: Effects of testosterone on
body composition, bone metabolism and serum lipid profs
file in middle-aged men: a meta-analysis. Clin Endocrinol
(Oxf) 2005;63:280-293.

140. Barksdale JD, Gardner SF: The impact of first-line antihyps
pertensive drugs on erectile dysfunction. Pharmacotheraps
py 1999;19:573-581.
141. Rosen RC, Kostis JB, Jekelis A, Taska LS: Sexual sequelas
ae of antihypertensive drugs: treatment effects on selfreport and physiological measures in middle-aged male
hypertensives. Arch Sex Behav 1994;23:135-152.

158. Isidori AM, Giannetta E, Gianfrilli D, Greco EA, Bonifacio
V, Aversa A, Isidori A, Fabbri A, Lenzi A: Effects of testosts
terone on sexual function in men: results of a meta-analyss
sis. Clin Endocrinol (Oxf) 2005;63:381-394.

142. Duncan LE, Lewis C, Smith CE, Jenkins P, Nichols M,
Pearson TA: Sex, drugs, and hypertension: a methodologis
ical approach for studying a sensitive subject. Int J Impot
Res 2001;13:31-40.

159. Haddad RM, Kennedy CC, Caples SM, Tracz MJ, Bolona
ER, Sideras K, Uraga MV, Erwin PJ, Montori VM: Testosts
terone and cardiovascular risk in men: a systematic revs
view and meta-analysis of randomized placebo-controlled
trials. Mayo Clin Proc 2007;82:29-39.

143. Fogari R, Preti P, Derosa G, Marasi G, Zoppi A, Rinaldi
A, Mugellini A: Effect of antihypertensive treatment with
valsartan or atenolol on sexual activity and plasma tests
tosterone in hypertensive men. Eur J Clin Pharmacol
2002;58:177-180.

160. Bolona ER, Uraga MV, Haddad RM, Tracz MJ, Sideras
K, Kennedy CC, Caples SM, Erwin PJ, Montori VM: Tests
tosterone use in men with sexual dysfunction: a systemas

397

Comittee 8.indd 397

8/25/2010 1:01:49 PM

atic review and meta-analysis of randomized placebo-conts
trolled trials. Mayo Clin Proc 2007;82:20-28.

176. Braga-Basaria M, Dobs AS, Muller DC, Carducci MA,
John M, Egan J, Basaria S: Metabolic syndrome in men
with prostate cancer undergoing long-term androgen-deps
privation therapy. J Clin Oncol 2006;24:3979-3983.

161. Isidori AM, Giannetta E, Pozza C, Bonifacio V, Isidori A:
Androgens, cardiovascular disease and osteoporosis. J
Endocrinol Invest 2005;28:73-79.

177. Basaria S, Muller DC, Carducci MA, Egan J, Dobs AS: Rels
lation between duration of androgen deprivation therapy
and degree of insulin resistance in men with prostate cancs
cer. Arch Intern Med 2007;167:612-613.

162. English KM, Steeds RP, Jones TH, Diver MJ, Channer
KS: Low-dose transdermal testosterone therapy improves
angina threshold in men with chronic stable angina: A rands
domized, double-blind, placebo-controlled study. Circulats
tion 2000;102:1906-1911.

178. Khaw KT, Barrett-Connor E: Blood pressure and endoges
enous testosterone in men: an inverse relationship. J Hyps
pertens 1988;6:329-332.

163. Pugh PJ, Jones TH, Channer KS: Acute haemodynamic
effects of testosterone in men with chronic heart failure.
Eur Heart J 2003;24:909-915.

179. Fu L, Gao QP, Shen JX: Relationship between testosterone
and indexes indicating endothelial function in male coronary
heart disease patients. Asian J Androl 2008;10:214-218.

164. Malkin CJ, Pugh PJ, West JN, van Beek EJ, Jones TH,
Channer KS: Testosterone therapy in men with moderate
severity heart failure: a double-blind randomized placebo
controlled trial. Eur Heart J 2006;27:57-64.

180. Channer KS, Jones TH: Cardiovascular effects of tests
tosterone: implications of the «male menopause»? Heart
2003;89:121-122.

165. Isidori AM, Lenzi A: Testosterone replacement theraps
py: what we know is not yet enough. Mayo Clin Proc
2007;82:11-13.

181. English KM, Jones RD, Jones TH, Morice AH, Channer
KS: Gender differences in the vasomotor effects of differes
ent steroid hormones in rat pulmonary and coronary arteris
ies. Horm Metab Res 2001;33:645-652.

166. Phillips GB, Pinkernell BH, Jing TY: The association of hyps
potestosteronemia with coronary artery disease in men.
Arterioscler Thromb 1994;14:701-706.

182. Hak AE, Witteman JC, de Jong FH, Geerlings MI, Hofman
A, Pols HA: Low levels of endogenous androgens increase
the risk of atherosclerosis in elderly men: the Rotterdam
study. J Clin Endocrinol Metab 2002;87:3632-3639.

167. Rosano GM, Sheiban I, Massaro R, Pagnotta P, Marazzi
G, Vitale C, Mercuro G, Volterrani M, Aversa A, Fini M:
Low testosterone levels are associated with coronary arts
tery disease in male patients with angina. Int J Impot Res
2007;19:176-182.

183. Muller M, van den Beld AW, Bots ML, Grobbee DE, Lambs
berts SW, van der Schouw YT: Endogenous sex hormones
and progression of carotid atherosclerosis in elderly men.
Circulation 2004;109:2074-2079.

168. Page ST, Amory JK, Bowman FD, Anawalt BD, Matsumoto
AM, Bremner WJ, Tenover JL: Exogenous testosterone (T)
alone or with finasteride increases physical performance,
grip strength, and lean body mass in older men with low
serum T. J Clin Endocrinol Metab 2005;90:1502-1510.

184. Svartberg J, von Muhlen D, Mathiesen E, Joakimsen O,
Bonaa KH, Stensland-Bugge E: Low testosterone levels
are associated with carotid atherosclerosis in men. J Ints
tern Med 2006;259:576-582.

169. Katznelson L, Finkelstein JS, Schoenfeld DA, Rosenthal
DI, Anderson EJ, Klibanski A: Increase in bone density
and lean body mass during testosterone administration
in men with acquired hypogonadism. J Clin Endocrinol
Metab 1996;81:4358-4365.

185. Haffner SM, Mykkanen L, Valdez RA, Katz MS: Relationss
ship of sex hormones to lipids and lipoproteins in nondiabs
betic men. J Clin Endocrinol Metab 1993;77:1610-1615.
186. Dai WS, Gutai JP, Kuller LH, Laporte RE, Falvo-Gerard
L, Caggiula A: Relation between plasma high-density lips
poprotein cholesterol and sex hormone concentrations in
men. Am J Cardiol 1984;53:1259-1263.

170. Schroeder ET, Singh A, Bhasin S, Storer TW, Azen C, Davs
vidson T, Martinez C, Sinha-Hikim I, Jaque SV, Terk M,
Sattler FR: Effects of an oral androgen on muscle and mets
tabolism in older, community-dwelling men. Am J Physiol
Endocrinol Metab 2003;284:E120-128.

187. Heller RF, Wheeler MJ, Micallef J, Miller NE, Lewis B: Rels
lationship of high density lipoprotein cholesterol with total
and free testosterone and sex hormone binding globulin.
Acta Endocrinol (Copenh) 1983;104:253-256.

171. Stellato RK, Feldman HA, Hamdy O, Horton ES, McKinlay
JB: Testosterone, sex hormone-binding globulin, and the
development of type 2 diabetes in middle-aged men: pross
spective results from the Massachusetts male aging study.
Diabetes Care 2000;23:490-494.

188. Hromadova M, Hacik T, Malatinsky E, Riecansky I: Alterats
tions of lipid metabolism in men with hypotestosteronemia.
Horm Metab Res 1991;23:392-394.
189. Simon D, Charles MA, Nahoul K, Orssaud G, Kremski J,
Hully V, Joubert E, Papoz L, Eschwege E: Association bets
tween plasma total testosterone and cardiovascular risk
factors in healthy adult men: The Telecom Study. J Clin
Endocrinol Metab 1997;82:682-685.

172. Selvin E, Feinleib M, Zhang L, Rohrmann S, Rifai N, Nelss
son WG, Dobs A, Basaria S, Golden SH, Platz EA: Androgs
gens and diabetes in men: results from the Third National
Health and Nutrition Examination Survey (NHANES III).
Diabetes Care 2007;30:234-238.

190. Maggio M, Basaria S, Ble A, Lauretani F, Bandinelli S,
Ceda GP, Valenti G, Ling SM, Ferrucci L: Correlation bets
tween testosterone and the inflammatory marker soluble
interleukin-6 receptor in older men. J Clin Endocrinol
Metab 2006;91:345-347.

173. Laaksonen DE, Niskanen L, Punnonen K, Nyyssonen K,
Tuomainen TP, Valkonen VP, Salonen R, Salonen JT: Tests
tosterone and sex hormone-binding globulin predict the
metabolic syndrome and diabetes in middle-aged men.
Diabetes Care 2004;27:1036-1041.

191. Malkin CJ, Pugh PJ, Jones RD, Kapoor D, Channer KS,
Jones TH: The effect of testosterone replacement on ends
dogenous inflammatory cytokines and lipid profiles in hypogs
gonadal men. J Clin Endocrinol Metab 2004;89:3313-3318.

174. Smith JC, Bennett S, Evans LM, Kynaston HG, Parmar M,
Mason MD, Cockcroft JR, Scanlon MF, Davies JS: The effs
fects of induced hypogonadism on arterial stiffness, body
composition, and metabolic parameters in males with prosts
tate cancer. J Clin Endocrinol Metab 2001;86:4261-4267.

192. McKinlay JB: Should we begin a large clinical trial of tests
tosterone in men? «Not yet». The Journal of Men>s Health
& Gender 2006;3:33-35.

175. Basaria S, Muller DC, Carducci MA, Egan J, Dobs AS:
Hyperglycemia and insulin resistance in men with prosts
tate carcinoma who receive androgen-deprivation therapy.
Cancer 2006;106:581-588.

193. Harman SM: Testosterone in older men after the Institute
of Medicine Report: where do we go from here? Climacts
teric 2005;8:124-135.

398

Comittee 8.indd 398

8/25/2010 1:01:50 PM

194. Harman SM, Metter EJ, Tobin JD, Pearson J, Blackman
MR: Longitudinal effects of aging on serum total and free
testosterone levels in healthy men. Baltimore Longitudinal
Study of Aging. J Clin Endocrinol Metab 2001;86:724-731.

212. Nieves DJ, Cnop M, Retzlaff B, Walden CE, Brunzell JD,
Knopp RH, Kahn SE: The atherogenic lipoprotein profile asss
sociated with obesity and insulin resistance is largely attribus
utable to intra-abdominal fat. Diabetes 2003;52:172-179.

195. Vlachopoulos C, Ioakeimidis N, Rokkas K, Stefanadis C:
Cardiovascular effects of phosphodiesterase type 5 inhibits
tors. J Sex Med 2009;6:658-674.

213. Fujimoto WY, Bergstrom RW, Boyko EJ, Chen KW, Leos
onetti DL, Newell-Morris L, Shofer JB, Wahl PW: Visceral
adiposity and incident coronary heart disease in Japans
nese-American men. The 10-year follow-up results of the
Seattle Japanese-American Community Diabetes Study.
Diabetes Care 1999;22:1808-1812.

196. Jackson G: Phosphodiesterase 5 inhibition: effects on the
coronary vasculature. Int J Clin Pract 2001;55:183-188.
197. Jackson G, Benjamin N, Jackson N, Allen MJ: Effects of
sildenafil citrate on human hemodynamics. Am J Cardiol
1999;83:13C-20C.

214. Hashimoto M, Akishita M, Eto M, Kozaki K, Ako J, Sugims
moto N, Yoshizumi M, Toba K, Ouchi Y: The impairment
of flow-mediated vasodilatation in obese men with viscs
ceral fat accumulation. Int J Obes Relat Metab Disord
1998;22:477-484.

198. Jackson G, Martin E, McGing E, Cooper A: Successful withds
drawal of oral long-acting nitrates to facilitate phosphodies
esterase type 5 inhibitor use in stable coronary disease pats
tients with erectile dysfunction. J Sex Med 2005;2:513-516.

215. Stewart KJ, Bacher AC, Turner K, Lim JG, Hees PS, Shaps
piro EP, Tayback M, Ouyang P: Exercise and risk factors
associated with metabolic syndrome in older adults. Am J
Prev Med 2005;28:9-18.

199. Böhm M, Baumhakel M, Probstfield JL, Schmieder R, Yuss
suf S, Zhao F, Koon T: Sexual function, satisfaction, and
association of erectile dysfunction with cardiovascular dises
ease and risk factors in cardiovascular high-risk patients:
substudy of the ONgoing Telmisartan Alone and in Combs
bination with Ramipril Global Endpoint Trial/Telmisartan
Randomized AssessmeNT Study in ACE-INtolerant Subjs
jects with Cardiovascular Disease (ONTARGET/TRANSs
SCEND). Am Heart J 2007;154:94-101.

216. Lee S, Kuk JL, Katzmarzyk PT, Blair SN, Church TS, Ross
R: Cardiorespiratory fitness attenuates metabolic risk inds
dependent of abdominal subcutaneous and visceral fat in
men. Diabetes Care 2005;28:895-901.
217. Esposito K, Ciotola M, Giugliano F, De Sio M, Giugliano G,
D>Armiento M, Giugliano D: Mediterranean diet improves
erectile function in subjects with the metabolic syndrome.
Int J Impot Res 2006;18:405-410.

200. Bacon CG, Mittleman MA, Kawachi I, Giovannucci E,
Glasser DB, Rimm EB: A prospective study of risk factors
for erectile dysfunction. J Urol 2006;176:217-221.

218. Rozanski A, Blumenthal JA, Davidson KW, Saab PG, Kubzs
zansky L: The epidemiology, pathophysiology, and manas
agement of psychosocial risk factors in cardiac practice:
the emerging field of behavioral cardiology. J Am Coll Cards
diol 2005;45:637-651.

201. McQueen MJ, Hawken S, Wang X, Ounpuu S, Sniderman
A, Probstfield J, Steyn K, Sanderson JE, Hasani M, Volkovs
va E, Kazmi K, Yusuf S: Lipids, lipoproteins, and apolips
poproteins as risk markers of myocardial infarction in 52
countries (the INTERHEART study): a case-control study.
Lancet 2008;372:224-233.

219. Araujo AB, Durante R, Feldman HA, Goldstein I, McKinlay
JB: The relationship between depressive symptoms and
male erectile dysfunction: cross-sectional results from
the Massachusetts Male Aging Study. Psychosom Med
1998;60:458-465.

202. Esposito K, Giugliano F, Di Palo C, Giugliano G, Marfella
R, D>Andrea F, D>Armiento M, Giugliano D: Effect of lifess
style changes on erectile dysfunction in obese men: a rands
domized controlled trial. Jama 2004;291:2978-2984.

220. Araujo AB, Johannes CB, Feldman HA, Derby CA, McKinls
lay JB: Relation between psychosocial risk factors and
incident erectile dysfunction: prospective results from
the Massachusetts Male Aging Study. Am J Epidemiol
2000;152:533-541.

203. Chung WS, Sohn JH, Park YY: Is obesity an underlying
factor in erectile dysfunction? Eur Urol 1999;36:68-70.
204. Derby CA, Mohr BA, Goldstein I, Feldman HA, Johannes
CB, McKinlay JB: Modifiable risk factors and erectile
dysfunction: can lifestyle changes modify risk? Urology
2000;56:302-306.

221. Shiri R, Koskimaki J, Tammela TL, Hakkinen J, Auvinen A,
Hakama M: Bidirectional relationship between depression
and erectile dysfunction. J Urol 2007;177:669-673.

205. Shiri R, Koskimaki J, Hakkinen J, Auvinen A, Tammela TL,
Hakama M: Cardiovascular drug use and the incidence of
erectile dysfunction. Int J Impot Res 2007;19:208-212.

222. Althof S: Depression and erectile dysfunction. Men>s
Sexual Health Consultation Collections 2006:29-34.
223. Jackson G, Montorsi P, Cheitlin MD: Cardiovascular safety
of sildenafil citrate (Viagra): an updated perspective. Urolos
ogy 2006;68:47-60.

206. White JR, Case DA, McWhirter D, Mattison AM: Enhanced
sexual behavior in exercising men. Arch Sex Behav
1990;19:193-209.

224. Fox KM, Thadani U, Ma PT, Nash SD, Keating Z, Czorniak
MA, Gillies H, Keltai M: Sildenafil citrate does not reduce
exercise tolerance in men with erectile dysfunction and
chronic stable angina. Eur Heart J 2003;24:2206-2212.

207. Haram PM, Adams V, Kemi OJ, Brubakk AO, Hambrecht
R, Ellingsen O, Wisloff U: Time-course of endothelial adas
aptation following acute and regular exercise. Eur J Cards
diovasc Prev Rehabil 2006;13:585-591.

225. Herrmann HC, Chang G, Klugherz BD, Mahoney PD: Hems
modynamic effects of sildenafil in men with severe corons
nary artery disease. N Engl J Med 2000;342:1622-1626.

208. Padilla J, Harris RA, Fly AD, Rink LD, Wallace JP: The
effect of acute exercise on endothelial function following a
high-fat meal. Eur J Appl Physiol 2006;98:256-262.

226. Kloner R: Erectile dysfunction and hypertension. Int J Imps
pot Res 2007;19:296-302.

209. Niebauer J, Maxwell AJ, Lin PS, Wang D, Tsao PS, Cooke JP:
NOS inhibition accelerates atherogenesis: reversal by exercs
cise. Am J Physiol Heart Circ Physiol 2003;285:H535-540.

227. Webster LJ, Michelakis ED, Davis T, Archer SL: Use of
sildenafil for safe improvement of erectile function and
quality of life in men with New York Heart Association
classes II and III congestive heart failure: a prospective,
placebo-controlled, double-blind crossover trial. Arch Ints
tern Med 2004;164:514-520.

210. Zhu W, Zhong C, Yu Y, Li K: Acute effects of hyperglycaems
mia with and without exercise on endothelial function in
healthy young men. Eur J Appl Physiol 2007;99:585-591.
211. Karelis AD, St-Pierre DH, Conus F, Rabasa-Lhoret R,
Poehlman ET: Metabolic and body composition factors in
subgroups of obesity: what do we know? J Clin Endocrinol
Metab 2004;89:2569-2575.

228. Jackson G, Kloner RA, Costigan TM, Warner MR, Emmick
JT: Update on clinical trials of tadalafil demonstrates no incs

399

Comittee 8.indd 399

8/25/2010 1:01:50 PM

creased risk of cardiovascular adverse events. J Sex Med
2004;1:161-167.

diesterase-5 inhibitors in patients with pulmonary arterial
hypertension: a randomized prospective study. J Am Coll
Cardiol 2004;44:1488-1496.

229. Kloner RA, Jackson G, Hutter AM, Mittleman MA, Chan M,
Warner MR, Costigan TM, Vail GM: Cardiovascular safety
update of Tadalafil: retrospective analysis of data from placs
cebo-controlled and open-label clinical trials of Tadalafil
with as needed, three times-per-week or once-a-day dosis
ing. Am J Cardiol 2006;97:1778-1784.

244. Badesch DB, Hill NS, Burgess G, Rubin LJ, Barst RJ,
Galie N, Simonneau G: Sildenafil for pulmonary arterial
hypertension associated with connective tissue disease.
J Rheumatol 2007;34:2417-2422.
245. Galie N, Manes A, Farahani KV, Pelino F, Palazzini M, Negs
gro L, Romanazzi S, Branzi A: Pulmonary arterial hyperts
tension associated to connective tissue diseases. Lupus
2005;14:713-717.

230. Brock GB, McMahon CG, Chen KK, Costigan T, Shen W,
Watkins V, Anglin G, Whitaker S: Efficacy and safety of
tadalafil for the treatment of erectile dysfunction: results of
integrated analyses. J Urol 2002;168:1332-1336.

246. Hackett PH, Roach RC: High-altitude illness. N Engl J Med
2001;345:107-114.

231. McMahon CG: Treatment of erectile dysfunction with
chronic dosing of tadalafil. Eur Urol 2006;50:215-217.

247. Bates MG, Thompson AA, Baillie JK: Phosphodiesteras
ase type 5 inhibitors in the treatment and prevention of
high altitude pulmonary edema. Curr Opin Investig Drugs
2007;8:226-231.

232. Thadani U, Smith W, Nash S, Bittar N, Glasser S, Narayan
P, Stein RA, Larkin S, Mazzu A, Tota R, Pomerantz K, Sunds
daresan P: The effect of vardenafil, a potent and highly
selective phosphodiesterase-5 inhibitor for the treatment
of erectile dysfunction, on the cardiovascular response
to exercise in patients with coronary artery disease. J Am
Coll Cardiol 2002;40:2006-2012.

248. Luks AM, Swenson ER: Medication and dosage consides
erations in the prophylaxis and treatment of high-altitude
illness. Chest 2008;133:744-755.
249. Taddei S, Ghiadoni L: Phosphodiesterase 5 inhibition to
treat essential hypertension: is this the beginning of the
story? Hypertension 2006;48:546-548.

233. Zumbe J, Porst H, Sommer F, Grohmann W, Beneke M,
Ulbrich E: Comparable efficacy of once-daily versus ondemand vardenafil in men with mild-to-moderate erectile
dysfunction: findings of the RESTORE study. Eur Urol
2008;54:204-210.

250. Ghiadoni L, Versari D, Taddei S: Phosphodiesterase 5
inhibition in essential hypertension. Curr Hypertens Rep
2008;10:52-57.

234. Porst H, Rosen R, Padma-Nathan H, Goldstein I, Giuliano
F, Ulbrich E, Bandel T: The efficacy and tolerability of vards
denafil, a new, oral, selective phosphodiesterase type 5
inhibitor, in patients with erectile dysfunction: the first athome clinical trial. Int J Impot Res 2001;13:192-199.

251. Oliver JJ, Melville VP, Webb DJ: Effect of regular phosphods
diesterase type 5 inhibition in hypertension. Hypertension
2006;48:622-627.
252. Patterson D, McInnes GT, Webster J, Mitchell MM, Macds
donald TM: Influence of a single dose of 20 mg tadalafil, a
phosphodiesterase 5 inhibitor, on ambulatory blood presss
sure in subjects with hypertension. Br J Clin Pharmacol
2006;62:280-287.

235. Kloner RA: Cardiovascular effects of the 3 phosphodiests
terase-5 inhibitors approved for the treatment of erectile
dysfunction. Circulation 2004;110:3149-3155.
236. Linet OI, Ogrinc FG: Efficacy and safety of intracavernosal
alprostadil in men with erectile dysfunction. The Alprostadil
Study Group. N Engl J Med 1996;334:873-877.

253. Kukreja RC: Cardiovascular protection with sildenafil
following chronic inhibition of nitric oxide synthase. Br J
Pharmacol 2007;150:538-540.

237. Padma-Nathan H, Hellstrom WJ, Kaiser FE, Labasky RF,
Lue TF, Nolten WE, Norwood PC, Peterson CA, Shabsigh
R, Tam PY, Place VA, Gesundheit N: Treatment of men
with erectile dysfunction with transurethral alprostadil.
Medicated Urethral System for Erection (MUSE) Study
Group. N Engl J Med 1997;336:1-7.

254. Guazzi M: Sildenafil and phosphodiesterase-5 inhibitors
for heart failure. Curr Heart Fail Rep 2008;5:110-114.
255. Guazzi M, Samaja M, Arena R, Vicenzi M, Guazzi MD:
Long-term use of sildenafil in the therapeutic management
of heart failure. J Am Coll Cardiol 2007;50:2136-2144.

239. Croom KF, Curran MP: Sildenafil: a review of its use in
pulmonary arterial hypertension. Drugs 2008;68:383-397.

256. Takimoto E, Champion HC, Li M, Belardi D, Ren S, Rods
driguez ER, Bedja D, Gabrielson KL, Wang Y, Kass DA:
Chronic inhibition of cyclic GMP phosphodiesterase 5A
prevents and reverses cardiac hypertrophy. Nat Med
2005;11:214-222.

240. Galie N, Ghofrani HA, Torbicki A, Barst RJ, Rubin LJ,
Badesch D, Fleming T, Parpia T, Burgess G, Branzi A,
Grimminger F, Kurzyna M, Simonneau G: Sildenafil citrate
therapy for pulmonary arterial hypertension. N Engl J Med
2005;353:2148-2157.

257. Fisher PW, Salloum F, Das A, Hyder H, Kukreja RC: Phosps
phodiesterase-5 inhibition with sildenafil attenuates cards
diomyocyte apoptosis and left ventricular dysfunction in
a chronic model of doxorubicin cardiotoxicity. Circulation
2005;111:1601-1610.

241. Michelakis ED, Tymchak W, Noga M, Webster L, Wu XC,
Lien D, Wang SH, Modry D, Archer SL: Long-term treatms
ment with oral sildenafil is safe and improves functional
capacity and hemodynamics in patients with pulmonary
arterial hypertension. Circulation 2003;108:2066-2069.

258. Katz SD, Balidemaj K, Homma S, Wu H, Wang J, Maybaum
S: Acute type 5 phosphodiesterase inhibition with sildenafs
fil enhances flow-mediated vasodilation in patients with
chronic heart failure. J Am Coll Cardiol 2000;36:845-851.

238. Cookson MS, Nadig PW: Long-term results with vacuum
constriction device. J Urol 1993;149:290-294.

259. Caglayan E, Huntgeburth M, Karasch T, Weihrauch J, Hunzs
zelmann N, Krieg T, Erdmann E, Rosenkranz S: Phosphods
diesterase type 5 inhibition is a novel therapeutic option
in Raynaud disease. Arch Intern Med 2006;166:231-233.

242. Nagendran J, Archer SL, Soliman D, Gurtu V, Moudgil R,
Haromy A, St Aubin C, Webster L, Rebeyka IM, Ross DB,
Light PE, Dyck JR, Michelakis ED: Phosphodiesterase
type 5 is highly expressed in the hypertrophied human right
ventricle, and acute inhibition of phosphodiesterase type
5 improves contractility. Circulation 2007;116:238-248.

260. Friedman EA, Harris PA, Wood AJ, Stein CM, Kurnik D:
The effects of tadalafil on cold-induced vasoconstriction
in patients with Raynaud>s phenomenon. Clin Pharmacol
Ther 2007;81:503-509.

243. Ghofrani HA, Voswinckel R, Reichenberger F, Olschewski
H, Haredza P, Karadas B, Schermuly RT, Weissmann N,
Seeger W, Grimminger F: Differences in hemodynamic
and oxygenation responses to three different phosphods

261. De LaVega AJ, Derk CT: Phosphodiesterase-5 inhibitors
for the treatment of Raynaud>s: a novel indication. Expert
Opin Investig Drugs 2009;18:23-29.

400

Comittee 8.indd 400

8/25/2010 1:01:50 PM

262. Senthilkumar A, Smith RD, Khitha J, Arora N, Veerareddy
S, Langston W, Chidlow JH, Jr., Barlow SC, Teng X, Patel
RP, Lefer DJ, Kevil CG: Sildenafil promotes ischemia-inds
duced angiogenesis through a PKG-dependent pathway.
Arterioscler Thromb Vasc Biol 2007;27:1947-1954.

280. Manolis A, Doumas M: Sexual dysfunction: the <prima
ballerina> of hypertension-related quality-of-life complicats
tions. J Hypertens 2008;26:2074-2084.
281. Doumas M, Tsiodras S, Tsakiris A, Douma S, Chounta
A, Papadopoulos A, Kanellakopoulou K, Giamarellou
H: Female sexual dysfunction in essential hypertenss
sion: a common problem being uncovered. J Hypertens
2006;24:2387-2392.

263. Chau EM, Fan KY, Chow WH: Effects of chronic sildens
nafil in patients with Eisenmenger syndrome versus idis
iopathic pulmonary arterial hypertension. Int J Cardiol
2007;120:301-305.

282. Stramba-Badiale M: Postmenopausal hormone therapy
and the risk of cardiovascular disease. J Cardiovasc Med
(Hagerstown) 2009;10:303-309.

264. Mukhopadhyay S, Sharma M, Ramakrishnan S, Yusuf J,
Gupta MD, Bhamri N, Trehan V, Tyagi S: Phosphodiests
terase-5 inhibitor in Eisenmenger syndrome: a preliminary
observational study. Circulation 2006;114:1807-1810.

283. Rosen R, Brown C, Heiman J, Leiblum S, Meston C,
Shabsigh R, Ferguson D, D>Agostino R, Jr.: The Female
Sexual Function Index (FSFI): a multidimensional self-reps
port instrument for the assessment of female sexual functs
tion. J Sex Marital Ther 2000;26:191-208.

265. Lim ZS, Salmon AP, Vettukattil JJ, Veldtman GR: Sildenafs
fil therapy for pulmonary arterial hypertension associated
with atrial septal defects. Int J Cardiol 2007;118:178-182.
266. Grover-Paez F, Villegas Rivera G, Guillen Ortiz R: Sildens
nafil citrate diminishes microalbuminuria and the percentas
age of A1c in male patients with type 2 diabetes. Diabetes
Res Clin Pract 2007;78:136-140.

284. Kaya C, Yilmaz G, Nurkalem Z, Ilktac A, Karaman MI:
Sexual function in women with coronary artery disease: a
preliminary study. Int J Impot Res 2007;19:326-329.
285. Tessier DJ, Stone WM, Harold KL, Fowl RJ, Oldenburg
AW, Hakaim AG, Bower TC, Gloviczki P: Sexual function
and quality of life in women after elective aortic surgery.
Ann Vasc Surg 2004;18:428-432.

267. Basson R, Berman J, Burnett A, Derogatis L, Ferguson
D, Fourcroy J, Goldstein I, Graziottin A, Heiman J, Laan
E, Leiblum S, Padma-Nathan H, Rosen R, Segraves K,
Segraves RT, Shabsigh R, Sipski M, Wagner G, Whipple
B: Report of the international consensus development
conference on female sexual dysfunction: definitions and
classifications. J Urol 2000;163:888-893.

286. Salonia A, Briganti, A, Montorsi, P, Margonato, A, Nappi,
R, Buzzetti, F: Sexual dysfunction in women with coronary
artery disease. J Sex Med 2005;2 (suppl 1):78 Abstract.
287. McCall-Hosenfeld JS, Freund KM, Legault C, Jaramillo
SA, Cochrane BB, Manson JE, Wenger NK, Eaton CB,
McNeeley SG, Rodriguez BL, Bonds D: Sexual satisfacts
tion and cardiovascular disease: the Women>s Health
Initiative. Am J Med 2008;121:295-301.

268. Laumann EO, Paik A, Rosen RC: Sexual dysfunction
in the United States: prevalence and predictors. Jama
1999;281:537-544.
269. Shifren JL, Monz BU, Russo PA, Segreti A, Johannes CB:
Sexual problems and distress in United States women: prevas
alence and correlates. Obstet Gynecol 2008;112:970-978.

288. Lane RD, Thayer JF: Sexual dysfunction and coronary arts
tery disease: what applies to the gander may apply to the
goose. Am J Med 2008;121:256-257.

270. Lewis RW, Fugl-Meyer KS, Bosch R, Fugl-Meyer AR, Laums
mann EO, Lizza E, Martin-Morales A: Epidemiology/risk
factors of sexual dysfunction. J Sex Med 2004;1:35-39.

289. Berman JR, Berman LA, Toler SM, Gill J, Haughie S:
Safety and efficacy of sildenafil citrate for the treatment
of female sexual arousal disorder: a double-blind, placebo
controlled study. J Urol 2003;170:2333-2338.

271. Basson R: Women>s sexual function and dysfunction:
current uncertainties, future directions. Int J Impot Res
2008;20:466-478.

290. Basson R, McInnes R, Smith MD, Hodgson G, Koppiker N:
Efficacy and safety of sildenafil citrate in women with sexuas
al dysfunction associated with female sexual arousal disords
der. J Womens Health Gend Based Med 2002;11:367-377.

272. Berman JR: Physiology of female sexual function and dysfs
function. Int J Impot Res 2005;17 Suppl 1:S44-51.
273. Park K, Tarcan T, Goldstein I, Siroky MB, Krane RJ, Azads
dzoi KM: Atherosclerosis-induced chronic arterial insuffics
ciency causes clitoral cavernosal fibrosis in the rabbit. Int
J Impot Res 2000;12:111-116.
274. Pauls RN, Kleeman SD, Segal JL, Silva WA, Goldenhar
LM, Karram MM: Practice patterns of physician members
of the American Urogynecologic Society regarding female
sexual dysfunction: results of a national survey. Int Urogyns
necol J Pelvic Floor Dysfunct 2005;16:460-467.
275. Berman L, Berman J, Felder S, Pollets D, Chhabra S,
Miles M, Powell JA: Seeking help for sexual function comps
plaints: what gynecologists need to know about the female
patient>s experience. Fertil Steril 2003;79:572-576.
276. Erol B, Tefekli A, Ozbey I, Salman F, Dincag N, Kadioglu A,
Tellaloglu S: Sexual dysfunction in type II diabetic females: a
comparative study. J Sex Marital Ther 2002;28 Suppl 1:55-62.
277. Bhasin S, Enzlin P, Coviello A, Basson R: Sexual dysfuncts
tion in men and women with endocrine disorders. Lancet
2007;369:597-611.
278. Enzlin P, Rosen R, Wiegel M, Brown J, Wessells H, Gatcs
comb P, Rutledge B, Chan KL, Cleary PA: Sexual dysfs
function in women with type 1 diabetes: long-term findis
ings from the DCCT/ EDIC study cohort. Diabetes Care
2009;32:780-785.
279. Palacios S, Castano R, Grazziotin A: Epidemiology of fems
male sexual dysfunction. Maturitas 2009;63:119-123.

401

Comittee 8.indd 401

8/25/2010 1:01:51 PM

402

Comittee 8.indd 402

8/25/2010 1:01:51 PM

Committee 9

Sexual Function
In Chronic Illness
And Cancer

Chairpersons:
Rosemary Basson
Luca Incrocci
Members:
Peter Rees
Run Wang
Atonio Martin Morales
Leslie Schover
Michael Krychman
Angel Luis Montejo
Richard Sadovsky

403

comitte 9.indd 403

8/25/2010 1:02:47 PM

Table of Contents
III. LOWER URINARY TRACT
SYMPTOMS IN MEN

INTRODUCTION
I. COMPLEXITES AND RELEVANCE
OF SEXUAL FUNCTION WHEN
LIVING WITH CHRONIC DISEASE

D. CANCER IN MEN
I. PROSTATE CANCER

II. ASSESSMENT

II TESTICULAR CANCER
III PENILE CANCER

A. NEUROLOGICAL DISORDERS

E. CANCER IN MEN AND WOMEN

I. NEUROPHYSIOLOGY AND
NEUROANATOMY OF SEXUALITY IN
HEALTH AND DISEASE

I. PELVIC (NON GYNECOLOGICAL)
II. Hematopoietic Cell
Transplantation

II. EPIDEMIOLOGY OF SEXUAL
DYSFUNCTION IN NEUROLOGICAL
DISEASE

III. CANCER IN CHILDREN AND
TEENS

III. TREATMENT

F. CANCER IN WOMEN

IV. INDIVIDUAL DISEASES

I. GYNECOLOGICAL CANCERS

B. END STAGE RENAL DISEASE
(ESRD)

II. Breast Cancer
G. Sexual Dysfunction and
Psychiatric Disease

I. INTRODUCTION
II. PREVALENCE AND
PATHOPHYSIOLOGY OF SEXUAL
DYSFUNCTIONS IN ESRD

I. Introduction
II. Depression

III. ASSESSMENT

III. Psychosis: shizophrenia

IV. TREATMENT

IV. Overall conclusions
about sexual dysfunction
in patients with psychiatric
disease

V. FUTURE RESEARCH
VI. RECOMMENDATIONS

V. Recommendations with
Grades

C. PELVIC DISEASE NON
MALIGNANT
I. HYSTERECTOMY FOR BENIGN
CONDITIONS
II. LOWER URINARY TRACT
SYMPTOMS IN WOMEN
404

comitte 9.indd 404

8/25/2010 1:02:47 PM

Sexual Function
In Chronic Illness
And Cancer
Rosemary Basson, Luca Incrocci
Peter Rees, Run Wang, Atonio Martin Morales
Leslie Schover, Michael Krychman
Angel Luis Montejo, Richard Sadovsky
II. ASSESSMENT

INTRODUCTION

Because the sexual problems related to chronic
illness are multifactorial, assessment and treatment
should be from a multidisciplinary perspective.
The most important assessment tool remains the
structured interview. For patients in committed
relationships, it is optimal to include both partners,
seeing them together and individually. In the conjoint
interview, the history of the sexual difficulties and
each partner’s reaction to them can be evaluated.
In individual sessions, the interviewer can ask
about sensitive topics including past and present
psychosocial difficulties, sexual trauma, sexual
function with self-stimulation, with other partners, or
emotions difficult to reveal in the partner’s presence.
Table 2 outlines items requiring assessment when
chronic illness is present in one or both partners.

I. COMPLEXITES AND RELEVANCE
OF SEXUAL FUNCTION WHEN
LIVING WITH CHRONIC DISEASE
Advances in surgical and medical treatment have
greatly improved survival for patients with chronic
illness, including many types of cancer. Surveys of
patients who had received treatment for a variety
of cancers in recent years suggest some 50% of
the respondents developed sexual difficulties, half
of whom would definitely seek treatment were it
available. [1] As well, sexual dysfunction can reflect
serious medical complications. For example severe
ED in men with renal failure is known to be typically
associated with coronary artery calcification which
in turn is reflective of coronary artery disease. [2]
The treatment of sexual dysfunction resulting from a
medical condition, or commonly, from its treatment,
has become an important component of medical
care. Improved understanding of sexual physiology
allows more effective therapy of dysfunction and
even the opportunity of preventing some diseaserelated or iatrogenic dysfunction. Many factors
contribute to sexual dysfunction related to chronic
illness as shown in Table I.

A. NEUROLOGICAL DISORDERS
“Be near me when the light is low, when the blood
creeps, and the nerves prick and tingle.”
TENNYSON

I. NEUROPHYSIOLOGY AND
NEUROANATOMY OF SEXUALITY IN
HEALTH AND DISEASE

In this chapter, we will identify the prevalence and
underlying pathophysiology of sexual dysfunction
associated with chronic illness and its treatment.
We will address psychosocial factors contributing to
sexual problems. Particularly in women, mood and
relationship issues may be more crucial determinants
than medical or surgical interruption of the sexual
response. Currently accepted treatments, as well as
emerging treatments, will be summarized. Potential
prevention of dysfunction will be included.

During the second quarter of the 20th century Wilder
Penfield, in his cortical mapping experiments upon
the brains of awake neurosurgical patients, found
that genital tingling could be elicited by stimulating
a small area of the right or the left parietal cortex
in the interhemispheric fissure [22]. Stimulation
was by surface electrodes. Later, neurosurgeon
Robert Heath (1964) published a remarkable series
of experiments whereby depth electrodes were

405

comitte 9.indd 405

8/25/2010 1:02:48 PM

Table 1: Factors Involved in Sexual Dysfunction Associated with Chronic Disease and Cancer [3, 4, 5, 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21]
Type

Mechanisms

Examples

Direct

Change in sexual desire from disease

Typically reduced e.g., from high prolactin and anemia of
chronic renal failure[3].
May be increased e.g., from some brain injuries[4]

Disruption of genital response from ED from multiple sclerosis[5], hypertension[6]; orgasmic disorddisease
der from multiple sclerosis[7]
Disruption of genital response from Radical prostatectomy and ED[8]; radical hysterectomy and
surgery
reduced genital congestion/reduced lubrication[9], orgasmic
disorder after radical vulvectomy[10]
ED from vascular ( and also likely nerve damage) after radiotDisruption of genital response from
therapy for prostate cancer[11]; vaginal stenosis and friability
radiation
from radiation for pelvic cancer[12]
Dyspareunia
and
disruption
of Sudden ovarian failure after chemotherapy for breast cancsexual desire and response from cer[13]; testicular failure after intensive chemotherapy for hemchemotherapy
matopoietic transplantation[14]
Disruption of sexual desire and
GnRH therapy for prostate cancer[15]
response from anti-androgen treatment
Disruption of genital response from Loss of sexual genital sensitivity, and exacerbation of vaginal
aromatase inhibitors
atrophy from aromatase inhibition post breast cancer[16]
Disruption of sexual
response from pain

desire

and

Pain from any chronic condition is a potent sexual distraction

Narcotics can depress desire through gonadotrophin
Disruption of sexual desire and response
suppression[17]; selective serotonin reuptake inhibitors reduce
from non hormonal medications
desire and response[18]
Indirect Reduction of self-image

Depressed mood

Impaired mobility

Reduced by disfiguring surgeries, stomas, incontinence, altered
appearance (e.g., drooling and altered facies of Parkinson’s,
altered skin color and muscle wasting of renal failure)
Depression and mood lability commonly accompany chronic
illness; depression major determinant of sexual function in
women with renal failure[19] or multiple sclerosis[20]; strong
link between ED and subsequent depression[21]
Reduced ability to caress, hug, and hold a partner; to sexually
self-stimulate, to stimulate a partner, to move into positions for
intercourse, to pelvically thrust in spinal cord injury, Parkinson’s,
brain injury, post amputation

Reduced energy

Fatigue may take its toll on sexuality especially desire e.g. from
renal failure or chemotherapy

Partnership difficulties

Difficulties finding a partner, dysfunction in the partner who
assumes a care giver role, institutionalization, fear of becoming
a burden to a partner, lack of independence. Relationship
discord from stressors of living with medicalised lives (e.g.
three times weekly hemodialysis)

Sense of loss of sexuality from imposed From surgery removing gonads or uterus, from chemotherapy
infertility
or radiotherapy causing gonadal failure
Fear of sex worsening medical condition

Avoiding sex fearing a pregnancy would provoke cancer
recurrence; fearing sex will provoke another stroke.
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Table 2: Assessment of sexual dysfunction associated with chronic illness
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•

Review past medical and psychiatric history
Review current medical status: consider respiratory, cardiac, mobility and continence requirements for
sexual activity including intercourse, self stimulation and orgasm
Review current medications
List the sexual dysfunctions, their duration and whether the dysfunction is also present with self stimulattion or with other partners
Clarify relationship status and quality
Review the environment for sex :home/institution/”medicalization” e.g. hemodialysis machines, respirators,
lack of independence in daily living
Review any chronic pain
Assess current mood
Assess consequences of illness on sexual self image (concerns re attractiveness, physical appearance )
Review dysfunctions in detail:
o	clarify motivations for sex including ‘desire/drive’ and desire to satisfy partner; identify reasons
for avoiding sex
o
for ED check erections on waking from sleep
o
clarify subjective arousal /excitement, pleasure
o
review variety and usefulness of sexual stimuli
o
assess couple’s sexual communication
o
consider the importance of distracting thoughts or negative emotions during sex
o
determine if wanted orgasms are possible, very delayed, non intense, painful
o
identify ejaculation difficulties- delayed, too early, painful, absent
o
review if intercourse is possible
o	Assess female dyspareunia: introital, deeper, how constant, exacerbation from partner’s
ejaculation fluid, post coital burning, post coital dysuria
o
Asses male dyspareunia, immediate, delayed, any physical changes
Clarify sexual response pre illness: any dysfunction, how rewarding ,how important was sex, any desire
discrepancy, paraphilia
Review impact of medications on desire and response
Review treatment of sexual dysfunction to date
Complete a full physical exam including genital exam: usually necessary because of the medical condittion, particularly important for neurological illness and when ever there is dyspareunia or pain with arousal
Laboratory investigations – as necessary especially when needed to monitor anemia, high prolactin,
testosterone levels in men, thyroid disorders. Estrogen levels usually assessed by the history and the
genital/pelvic examination
• Specialized testing of genital blood flow e.g. Doppler studies of cavernosal flow for ED – rarely
indicated as results do not alter treatment options

implanted into the deep mesiolimbic structures and
other dopamine-rich 'pleasure centres' of the brain
including the septal nuclei in the vicinity of the nucleus
accumbens [23] (Figure 1). The ambulant patients
were able to elicit orgasms at will by stimulating the
implanted septal electrode connected to an external
self-controlled button device. Fortunately by the
turn of the millenium it became possible to map the
topographic areas of sexual activation non-invasively
by functional imaging with positron emission
tomography (PET) and magnetic resonance (fMRI)
as reviewed elsewhere [5] and addressed in greater
detail in chapters 13 and 22 of the present book.

In some of those areas androgen receptors are
present, and there is complex interaction between
these receptors and hypothalamopituitary peptides
including oxytocin, prolactin, and beta-endorphin to
possibly contribute to arousal and to the 'satiation'
that follows orgasm.
Neuronal damage to the frontal and temporal lobes
of the brain, including the more deeply-located
limbic structures, is the main vehicle of organic
sexual dysfunctions brought about by brain trauma
and stroke. Limbic and paralimbic areas of the
brain involved in stroke include the insular cortex
(middle cerebral artery stroke), the mesiofrontal
cortex/cingulate gyrus (anterior cerebral artery),
the hypothalamus (contributions from both the
anterior and posterior cerebral arteries), and the
mesiotemporal structures (anterior choroidal artery).
Epilepsy commonly arises in the hippocampal/

The septal nuclei are located adjacent to the cingulate
gyrus on the medial surface of the frontal lobe and
have massive projections to other limbic/paralimbic
centres including the hippocampus, hippocampal
fornix, amygdala, and hypothalamus (Figure 1).
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II. EPIDEMIOLOGY OF SEXUAL
DYSFUNCTION IN NEUROLOGICAL
DISEASE
Uncertainties cloud the true prevalence of sexual
dysfunctions in neurological disorders (Table 3)
particularly in women in whom prevalence rates
carry uncertainty even in health. Sexual difficulties
following traumatic injury to the brain or to the spinal
cord present a special case. Firstly, sexual losses
can be total following spinal cord trauma depending
on the completeness of paraplegia or quadriplegia
and its segmental level along the spinal neuraxis.
Second, in brain and spinal cord trauma, co-existing
multiple injuries - including orthopedic injuries - exert
their own, confounding effects upon sexuality by
way of pain and disturbed sleep. Therefore, without
inclusion of a control population of non-cerebral
injuries, published figures on prevalence are a blend
of brain (or cord) injury together with the sexual
effects of 'other' bodily injuries [38,39]. By similar
token, published rates of sexual dysfunction after
stroke are clouded by comorbid vascular disease
affecting the genital engorgement capacity in both
men and women.

III. TREATMENT
Co-morbid depression to require treatment is a
recurrent theme across the spectrum of chronic
neurological illness. Pharmacological interventions
for mood disorder can impact both positively and
negatively upon sexual well-being. We recommend
to screen and treat comorbid depression in
patients with all neurogical illness [5]: Grade C

Figure 1: Relationship between spinal cord and
exiting nerve roots subserving sexual and other
functions.
Source: Clinically Oriented Anatomy. Moore KL,
Dalley AF. Philadelphia: Lippincott Williams &
Wilkins. 1999: 478, copyright. Reprinted with
permission from Walters Klumer Health, Baltimore,
Maryland, USA.

Outlined in Table 4 are levels of evidence on
selected treatment options for sexual difficulties in
neurological disorders.

amygdaloid circuitry of the temporal lobe to potentially
affect sexuality which can be further compromised
by side effects from medications used to treat the
seizures. Sexual dysfunctions in Parkinson's disease
are linked both to central dopamine depletion and
peripheral autonomic neuropathy. Spinal autonomic
pathways and ascending sensory pathways from
the genitalia are selectively implicated in multiple
sclerosis as well as spinal cord injury. Compromising
the peripheral link are interruptions to the lower
motor neuron connections between spinal cord and
genitalia, by way of somatic/autonomic peripheral
neuropathies, cauda equina injury, and iatrogenic
pelvic nerve plexus injury brought about by surgical
disruption or irradiation of the genital autonomic
nerve supply (chapters 9 and 13) [5] . Ubiquitous in
many of these neurological disorders are co-morbid
disturbances of mood including depression (section
C of present chapter and chapter 3) to potentially
generate sexual anhedonia by way of frontolimbic
inhibition [24].

IV. INDIVIDUAL DISEASES
1. HEAD INJURY
a) Brain trauma
Sexual sequelae are not always linked to duration of
coma, to the degree of global brain tissue loss, or the
focality of brain injury. An exception is severe trauma
to the prefrontal regions to produce a spectrum of
change that ranges from disinhibited hypersexuality
at one extreme to apathy and hyposexuality at the
other.
Our specific recommendations for the managemm
ment of hypersexuality include: CBT, SSRIs,
clobazam, antiandrogens, GNRH agonists, and
atypical antipsychotics: [5] Grade C.
Hypoactive sexual desire disorder is linked to
disturbances of mood at all grades of head
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Table 3: Epidemiology of sexual dysfunctions in neurological disorders [5, 7, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37]
Prevalence of sexual difficulty

Head Injury

Spinal Cord Injury

Multiple Sclerosis

Stroke

Parkinsonism

Epilepsy

Comments

36-54% for severer levels of TBI compared
to 15% of healthy controls [25]
Mostly erectile/ejaculatory dysfunction in
men, reduced lubrication/dyspareunia in
women.
Orgasm is achieved by less than half of
subjects of either gender. About 50% of men
are able to ejaculate when incomplete cord
lesions are included. As few as 4% of men
with complete, high lesions achieve ejaculattion even though reflex erections remain
intact[35]
Of men who are still ambulant, 60% have
ED and 40-50% ejaculatory/orgasmic
dysfunction with reduced desire[27]. In
ambulant, newly diagnosed women (mean
time since first symptoms of MS, 2.7 years),
sexual dysfunctions according to FSFI
scores were present in 34.9% of sample
compared to 21.3% healthy controls[7]
An internally controlled study of 75 men and
25 women showed a dissatisfaction rate of
58.6% of men compared to 21.3% before
the stroke and in 44% of the women comppared to 20% prior to the stroke[28]
Both men[30] and women[30,31] with PD
report sexual dissatisfaction more commonly
than controls – the major determinants being
age, severity of disease, and depression.
Hyposexuality follows but does not predate
the onset of epilepsy[5] and is more commmon in TLE. Men with localization-related
epilepsy taking no AED’s have abnormally
low sexual function[36]. Women with epillepsy have higher rates of disinterest and orggasmic dysfunction compared to controls[37]

Depression more important than severity of
TBI in both sexes [34]
Medications (especially mood-altering)
account for up to one-quarter of cases of
ejaculatory failure[26]
Chronic pain in relation to cord injury occurs
in as many as one-third of cases at least
in men to potentially interact with depresssion and the autonomic aspects of sexual
dysfunction[35]

Eventually well over half of either sex are
affected, predominantly by ED in 75% of men
and by loss of genital sensation in up to 62%
of women[5]

With depression as one of the exclusion criterria, post-stroke libido in patients 40-80 years,
was still decreased or absent compared
to pre-stroke in 61.9% of men (n=63) and
52.5% of women (n=40) having mild or no
neurological disability after 6 months[29] ED
has a better prognosis under age 65[33]
Caregiver partners (especially women partnners) show an important degree of sexual
dysfunction in several studies[32]

Epilepsy has biological as well as psychologiccal effects upon sexual well-being.

KEY
TBI = traumatic brain injury. ED = erectile dysfunction.
FSFI = female sexual function index. PD = Parkinson’s disease.
AED = anti-epileptic drug. TLE = temporal lobe epilepsy.
trauma including simple concussions. It should be
emphasized that apathy including sexual apathy
resulting from depression, in the absence of any
injury, is brought about by changes to frontal lobe
metabolism and blood flow demonstrable by
functional imaging [24]. Depression tends to be the
most sensitive single predictor of sexual outcome
after injury to the brain [67]. Published prevalence
levels of depression in the chronic phase following
moderate and severe brain injuries, are as high as
50% [66].

only as a result of injury to the brain tissues but also
from co-occurring damage to the pituitary gland
located on the undersurface of the brain. Injury of this
type occurs mostly with, but is not limited to, severer
levels of head trauma. Herrmann et al [65] found that
pituitary deficits mostly occur when trauma-induced
coma has exceeded 10 days. A 'red flag' for pituitary
injury is the detection of basal skull fracture involving
the sphenoid bone that harbours the pituitary gland;
or by the finding on acute-phase CT or MRI of diffuse
cerebral edema with resultant compression of the
third ventricle as an indirect marker of disruption to
the neighbouring hypothalamus and the connecting
portal veins within the pituitary stalk.

b) Pituitary trauma
Head injuries may give rise to sexual disorders not
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Table 4: Levels of evidence for treatment of sexual dysfunctions in neurological disorders [5, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63. 64. 65. 66]
Option

Level of Evidence

EPILEPSY
AED-induced hypogonadism
AED-induced polycystic ovary
syndrome/weight gain
AED-induced sexual disinterest
secondary to drowsiness
Sexual automatisms of temporal
lobe origin

1.	Switch to a P450 enzyme-inhibiting or
enzyme-neutral AED[40]
2.
In men, testosterone replacement[41]

4

Switch from valproic acid to an enzyme-neutral AED[42]

4

Consider lamotrigine

4

Consider anterior temporal lobectomy[43]

4

3

MULTIPLE SCLEROSIS
Erectile dysfunction

1.
2.

Sildenafil[44]
PGE1[45]

1
3

Vaginal lubrication

Minor increase from sildenafil but no improvement to
orgasmic capacity or overall sexual response[46]

2

Spasticity to inhibit movement

Baclofen, tizanidine, botox, sclerosing agents[5]

4

SPINAL CORD INJURY
Erectile dysfunction

Erectile dysfunction and ejaculattion

Ejaculation

1.
Sildenafil – Enhancement of reflex and
psychogenic erections[47, 48]
2.
PGE1 – Enhancement of reflex and
psychogenic erections[5]
1.
Tadalafil – Significant increase in
erectile and ejaculatory capacities at all spinal
levels[49]
2.
Vardenafil – Significant increase in
orgasmic awareness compared to baseline and in
ejaculation success rates compared to placebo[50]
Midodrine – Antegrade or retrograde ejaculation were
more frequent after midodrine with penile vibratory
stimulation (PVS) compared to PVS alone[51, 52], with
poorer responses shown in injuries below T10[51]

2
4
1
1

4

Vaginal lubrication

Minor increase from sildenafil[53]

2

Spasticity to inhibit movement

Baclofen, tizanidine, botox, sclerosing agents

4

PARKINSON’S DISEASE

Erectile dysfunction

1.
Apomorphine[54]
2.
Sildenafil[55] Caution re orthostatic
hypotension
PGE1 if sildenafil contraindicated[5]
Deep brain stimulation to subthalamic nucleus[56]

Hypersexuality

1.
Stop dopamine agonist, continue
levodopa[57, 58, 59]
2.
Quetiapine, not dopamine antagonnists[5] Consider CBT, SSRI’s, clozapine
3.
Consider nonsteroidal anti-androgens
(eg flutamide), GnRH agonists (leuprolelin and
others), spironolactone but avoid high doses (hyppotension)
No data for antiandrogen use in women[5]

2
1
4
4
3
4
4
4
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Table 4: Levels of evidence for treatment of sexual dysfunctions in neurological disorders [5, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63. 64. 65. 66] (continued)
Option

Level of Evidence

STROKE
Erectile dysfunction

Sildenafil[5]
PGE1 if sildenafil contraindicated[5]

4
4

HSDD and arousal disorders
including vaginal lubrication

No data

Spasticity to inhibit movement

Baclofen, tizanidine, botox, sclerosing agents[5]

4

Hypersexuality

As Head Injury

4

(a) Pituitary trauma

Potential replacement of estrogen/testosterone or growth
hormone[60, 61, 62, 63, 64, 65, 66]

4

(b) Brain Trauma
Erectile/ejaculatory and
lubrication dysfunctions

No data

Spasticity

As stroke

4

Hypersexuality

CBT, SSRIs, steroidal antiandrogens (spironolactone),
non steroidal antiandrogens, GnRH agonists, dopamine
antagonists, and atypical antipsychotics (eg quetiapine).
No data for antiandrogen use in women[5]

4

HEAD INJURY

KEY: AED = anti-epileptic drug. PGE1 = intracavernosal prostaglandin E-1. CBT = cognitive behavioural therapy. SSRI = selective
serotonin reuptake inhibitor. GnRH = gonadotrophin releasing hormone. HHSD= Hypoactive Sexual Desire Disorder

Our recommendation is to identify and treat
deficiences of gonadotrophins[68] and GH as
defined by the U.S. Endocrine Society. Grade C

Recently published rates of pituitary hypogonadism
following head injury have shown a wide range of 1%
to 22.7% [60, 61, 62, 64, 65] that varied according
to laboratory methods, liberal interpretation of
gonadotropin values, and the acceptance of low
testosterone levels not always in accordance with
those defined by the US Endocrine Society [68]. Two
of the seven studies were uncontrolled, and none
took account of sexual symptoms, so that diagnosis
was solely on biochemical grounds.

2. SPINAL CORD/CAUDA EQUINA INJURY
Of the various neurological disorders under discusssion, the highest rates of sexual dysfunction come
from severe cauda equina lesions and spinal cord
injuries - yet 86% of cord-injured patients retain their
libido according to one cross-sectional study [74].
This is particularly disturbing as the prevalence of
spinal cord injury is skewed towards younger peopple.

Severe levels of pituitary growth hormone (GH)
deficiency were at an incidence ranging from 2% to
25% [60, 61, 62, 64, 65, 69].
Trauma-induced hyperprolactinemia when severe
produces hypoactive sexual interest and is
associated with both elevated thyrotropin (TSH)
and hypogonadism [70]. The commonest causes of
hyperprolactinemia in men and women in the headinjured population, however, are antidepressants[71]
and antipsychotics [72].

Reflex erections of the penis and reflex clitoral swelliing and vaginal lubrication are lost in very low cord
lesions involving S2, 3, 4 while psychogenic erecttions and psychogenic lubrication remain possible
[75]. The hypothesis is that psychogenic erection and
female genital congestion/lubrication are dependent
upon the T12-L2 sympathetic outflow from the spinal
cord above the medullary cone (Figure 2). Injuries to
the medullary cone itself, or to the cauda equina, will
interrupt the innervation of the genitalia and the pelvvic floor by way of the autonomic and somatic nerve
fibres leaving the lower end of spinal cord to then
'hitch-hike' in the S2, 3 and 4 nerve roots (Figure
2). In men and women with complete lower motor
neuron dysfunction from these injuries, orgasms are
generally lost [53, 76].

A consensus recommendation supports hormonal
screening for pituitary injury at 3 months and at 12
months following severer brain trauma [73]. Acutephase screening is only necessary if there is early
diabetes insipidus to suggest an important degree of
acute hypopituitarism. Regardless of whether there
is trauma to the brain, temporary hypopituitarism can
occur in any critical illness that requires intensive
care especially in the presence of hypotension and
hypoxemia.
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It is suggested that neuroplasticity occurs over time
post-injury in the ascending sensory pathways of the
spinal cord [35] with the result that body areas such as
the torso and shoulders can become highly arousing
when stimulated under sexual circumstances - even
in Asia A injuries (ie no sensation in the anal or genital
areas and no motor function below the lesion level).
Our recommendation for SCI associated ED is
for sildenafil to enhance reflex and psychogenic
erections [47, 48], PGE1 to enhance reflex and
psychogenic erections [5], for tadalafil to incm
crease erectile and ejaculatory capacities at all
spinal levels [49], and for vardenafil to increase
orgasmic awareness and likelihood of ejaculatm
tion [50]: Grade A. Sildenafil may increase vaginm
nal lubrication [53]: Grade C. Recommended
also is baclofen, tizanidine, botox, and sclerosim
ing agents to lessen spasticity interfering with
sexual engagement: Grade C.
Figure 2:
Brain reward circuits centered on the nucleus accc
cumbens and ventral tegmentun of the midbrain
connected by the medial forebrain bundle with rostc
tral projections to the orbitomedial frontal cortex
and caudal interconnections with the locus ceruleus
of the pons. The locus ceruleus contains excitatory
testosterone receptors and also noradrenergic cell
bodies involved in the inhibition of the genital resc
sponse by way of parasympathetic linkage to the
periphery via the vagus nerve.

3. MULTIPLE SCLEROSIS
Lesions in the spinal cord more so than brain, have
been implicated as the main cause of sexual dysfuncttions in multiple sclerosis [79]. Dysfunctions increase
with time since diagnosis and with disease burden
(Table 3). Co-morbid incontinence, fatigue, and spastticity, contribute to sexual difficulties in both genders.
In a sample of 63 newly diagnosed women, Tzortzis
[7] found that the most significant differences
compared to controls were in the parameters of
desire, satisfaction, and lubrication. Reduced
sensation of the genital area was the only presenting
symptom in 4 out of the 63 women with early MS
all of whom were pre-menopausal; depression and
other psychiatric or psychological disorders formed
part of the exclusion criteria in both the study sample
and the control sample [7] .

A complete loss of genital sensation together with
loss of voluntary control of bladder and bowel, may
compound severe traumatic lesions of the cauda
equina brought about by spinal fracture below L1
or stenosis of the central canal below L1 occuring
usually with massive central disc herniation.
Depending on the segmental level of cord injury,
more than one-third of men overall are able to
self-ejaculate even with complete lesions [77]. The
climactic experience of ejaculation seems related to
blood pressure surge and other vascular parameters
of autonomic dysreflexia (AD), the climax being
pleasurable in mild to moderate AD but unpleasant
or even painful with severe AD [52]. When penile
vibrostimulation is added to regular sexual
stimulation, some three-quarters of men with higher
lesions can ejaculate.

We recommend using sildenafil for ED [44]:
Grade A, or PGE1 [45]: Grade B.
Sildenafil may assist vaginal lubrication [46]:
Grade C.
Recommended also is baclofen, tizanidine,
botox, and sclerosing agents for spasticity:
Grade C.

4. STROKE
Major stroke has special propensity to influence
bodily positioning and movements during sex,
compounded by spasticity, hemisensory neglect,
and aesthetic considerations including loss of
sphincter control. Lowering of cavernosal pressure
by antihypertensive agents commonly received by
stroke patients, adds further challenge.

Our specific recommendation is for the addition
of alpha-adrenergic agonist midodrine as an
adjunct to facilitate ejaculation in injuries at
T10 and above: [51, 52], Grade C
Remarkably, women with complete lesions of the
cord can still experience orgasm from cervical vibrosstimulation mediated, perhaps, through intact neural
supply to the cervix travelling separately in the vagus
nerve outside of the spinal neuraxis [53, 78].

In a study of 50 stroke patients (38 men, 12 women),
28% had ceased having sexual intercourse at 2
months and partner dissatisfaction was also high.
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At 6 months, sexual activity was resumed by half of
those patients[80]. Men under the age of 65 usually
regain their erections within months of injury [33].

healthy volunteers during orgasm and ejaculation
show strong activation in the dopamine-rich
mesiodiencephalic and ventral tegmental areas [91].
These areas are also activated during the orgasmlike 'rush' experienced by heroin addicts.

Of interest is that ischemic lesions in the right
cerebellum and the left basal ganglia can be
associated with a significant ejaculation disorder
[81]. In Korpelainen's series of 192 stroke patients
[82], 10% reported increased libido. Hypersexuality
appears to be more prominent in lacunar strokes that
affect the frontolimbic connections or the thalamic/
subthalamic nuclei [4]. In a study from China, fear
of recurrent stroke from sexual activity was noted in
more than half of the patients [83] even though the
risk of stroke from sexual excitement is said to be
very low [84].

It is ironic that hypersexuality in Parkinsonism should
be so predominantly iatrogenic. The combination
of greatly enhanced sexual drive with disrupted
genital function can be highly problematic in partner
relationships in the home or in a nursing home
environment. Sexual compulsions can completely
resolve after stopping the agonist, despite continued
levodopa therapy [57].
For ED, we recommend sildenafil [92] using
caution re orthostatic hypotension: Grade A;
or apomorphine [93]: Grade B.

Recommended is sildenafil for ED: [5] Grade
C and to treat hypersexuality with CBT, SSRIs,
antiandrogens, GNRH agonists, and atypical
antipsychotics: [5] Grade C

Deep brain stimulation can improve sexuality in
men only [56]: Grade C.
For hypersexuality, discontinue dopamine
agonist and continue levodopa. If necessary,
add quetiapine and not respiridone, olanzepine,
haloperidol or other dopamine antagonist [5,
57, 58, 59].

5. PARKINSON'S DISEASE
Of great interest is that in 32,616 healthy male
participants in a U.S. study reporting erectile
dysfunction in 1986, there was a four-fold higher risk
of developing Parkinson's Disease (PD) over the
next 16 years of followup - to suggest that erectile
difficulties can precede the onset of the classic
motor features of Parkinsonism by a substantial
margin [85].

6. EPILEPSY
Of neurological disorders, epilepsy is unique in its
ability to provoke - during a seizure - involuntary
sexual gestures. This occurs when the seizure is of
focal onset in the mesolimbic temporal structures or
(less commonly) the area of the interhemispheric
parietal cortex subserving genital sensation [94].
An erotic aura can precede an attack. Genital
automatisms during a partial seizure can take the
form of self-fondling or scratching of the genitals,
masturbatory movements, or pelvic thrusting
[95]. Because amnesia usually accompanies
such automatisms, their frequency is probably
under-reported: automatic sexual gestures were
recorded in 11% of more than 200 selected patients
who
underwent
video-electroencephalography
for medically refractory seizures [95]. Profound
hyposexuality has been noted in women who have
reflex orgasms with their seizures.

Central dopaminergic mechanisms have a role both
in initiation of sexual desire and induction of penile
erection [86,87] and are especially vulnerable to the
depletion of dopamine within the basal ganglia in
Parkinsonism. Autonomic failure (which is present
in up to 90% of patients with PD) [88] also has
the potential of impairing function by way of (a)
parasympathetic cholinergic denervation to impede
genital congestion, and (b) sympathetic noradrenergic
denervation to inhibit orgasm and ejaculation [88,
89]. Whereas sympathetic neuropathy is mostly
peripheral (ganglionic or post-ganglionic) in PD it
is exclusively central (pre-ganglionic) in the variant
MSA, Multiple System Atrophy [90].

Older-style anti-epileptic drugs (AED's) such as
phenytoin, barbiturates, and carbamazepine (but
not oxcarbazepine) are inducers of the hepatic P450
enzyme system. This in turn causes increase in
levels of SHBG with subsequent hyposexuality either
with [36] or without [96] a reduction in levels of free
bio-available testosterone. The deleterious effect of
these older AED’s upon sexuality is affirmed in men
but not in women [96].

Much interest has accrued concerning hypersexual
behaviour in PD arising out of treatment with levodopa and more particularly dopamine agonists.
Of 300 patients with Parkinson's disease taking
dopamine agonists such as the D3 agonists ropinirole
and pramipexole, 25 had sexual compulsions and
28 had co-morbid or separate compulsive gambling
of whom 17 met criteria for pathological gambling;
men were over-represented [59]. In a Mayo Clinic
database, where there was hypersexual behaviour,
this developed within 8 months of starting dopamine
agonist therapy in the majority of cases [57]. When
considering these reward-seeking behaviours, it is
of note that positron emission tomography scans of

The P450 enzyme-inhibiting AED valproic acid, has
some propensity to increase serum androgen levels
and also estradiol levels in both sexes [97,98,99] but
with the risk of an increased incidence of infertility
due to polycystic ovary syndrome in women of childbearing age [99].

413

comitte 9.indd 413

8/25/2010 1:02:51 PM

Theoretically, enzyme-neutral AED's are less likely
to cause sexual side effects. These include oxcarbbazepine, gabapentin, pregabilin, levetiracetam,
and lamotrigine.

wasting can occur. Medical complications such as
pericarditis, GI bleeding and cardiac complications
may follow. Moreover, the underlying pathology of
the ESRD may contribute to symptoms, for example
the pain of diabetic neuropathy. Symptom burden
may preclude motivation to seek treatment for sexual
dysfunction: in one study of men with ESRD on PD
of those who had ED only 50% were willing to enter
a trial of Sildenafil [108] and only a minority actually
completed the study. Even after transplantation,
studying 161 men, only 78 of the 126 with ED were
interested in treatment [109].

There is limited evidence that lamotrigine has
the lowest profile of sexual side effects [36, 40].
Carbamazepine in men, and gabapentin [100] and
topiramate [101] in both sexes, may cause reversible
anorgasmia due to uncertain mechanisms [102].
We recommend men with epilepsy having phenm
nytoin or carbamazepine-induced hypogonadim
ism to switch to a P450 enzyme-inhibiting or an
enzyme-neutral anti-epileptic drug [36]: Grade
C. For hypogonadal men unable to discontinue
phenytoin or carbamazepine, treat with testostm
terone [41]: Grade B.

2. HIGH PREVALENCE OF COMORBID
DEPRESSION
Depression is independently associated with sexual
dysfunction in men [110] and women [19] and is
frequently undiagnosed or undertreated [111]. Self
image, known to be highly correlated with sexual
function especially in women is vulnerable: physical
changes including altered skin color and presence
of AV fistula or PD catheter, muscle wasting and
dependence on dialysis may all have negative
impact. Frequently compounding depression is
discord within the sexual relationship from the
multiple stressors [103].

When valproic acid causes unwanted weight
gain or symptoms of polycystic ovary syndrome,
use an enzyme-neutral AED [99]: Grade C.
That lamotrigine lacks sexual side effects,
remains unclear: Grade D.
Anterior temporal lobectomy may eliminate
epileptic sexual automatisms [43]: Grade C.

B. END STAGE RENAL DISEASE
(ESRD)

II. PREVALENCE AND
PATHOPHYSIOLOGY OF SEXUAL
DYSFUNCTIONS IN ESRD

I. INTRODUCTION

Prevalence and pathophysiology of dysfunctions in
men and women with uremia, receiving HD and PD
are given in tables 5 and 6.

Sexual dysfunctions are frequent in men and
women with end-stage renal disease (ESRD) and
their etiology is multi-factorial given the complex
pathophysiology of chronic renal failure: co-morbid
diabetes, hypertension, coronary artery disease and
peripheral vascular disease are common. Sexual
dysfunction increases as renal function deteriorates
[103] such that the former is apparent well before
renal replacement therapy is necessary, i.e. ESRD
where usually < 10% of kidney function remains
[103]. Furthermore, dialysis and even transplantation
may not improve sexual function [104,105]. Sexual
dysfunction in men appears to have the same
prevalence whether dialysis is peritoneal (PD) or
hemodialysis (HD) [3] but may be more common
with the latter in women [106,107].

III. ASSESSMENT
In addition to the detailed assessment of dysfunction,
(see previous pages) certain medical parameters
need specific review including the adequacy of the
dialysis regime to minimize the deleterious effect of
uremia on nerve function and reduce the progression
of vascular disease. Blood pressure and signs of
autonomic neuropathy are reviewed and lipids, blood
glucose, hemoglobin, testosterone and prolactin
measured – all of these potentially impacting on sexual
function. Levels of estradiol, LH and FSH may be
indicated: amenorrhea, anovulation, a hypoestrogen
state despite menstruation or premature menopause
are all common. Mood, stress levels and fatigue are
assessed along with pain and pruritis management –
all of these modulating sexual desire and motivation,
see tables 1 and 2.

1. HIGH BURDEN OF PHYSICALSYMPTOMS
Patients’ sexual dysfunction must be understood in
the context of multiple symptoms. As the estimated
glomerular filtration rate (eGFR) reduces to below
about 15 mL/min/1.73m2 multiple symptoms
commonly ensue including bone and joint pain from
renal osteodystrophy, fatigue, anorexia, nausea,
stomatitis, and an unpleasant taste in the mouth.
Prurititis is common and malnutrition and generalized

IV. TREATMENT
Treatment modalities that have been shown to have
benefit are shown in tables 1 and 2. Women have
received minimal study.
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Table 5: Pathophysiological Mechanisms Involved In Dysfunction Associated With End Stage Renal
Disease In Men And Therapy Options.
DYSFUNCTION

PATHOPHYSIOLOGICAL
MECHANISM

COMMENTS RE THERAPY and LEVEL OF
EVIDENCE

ERECTILE
DYSFUNCTION
Endothelial dysfunction from associa- Potential improvement of endothelial function with
Prevalence 55-85% in men ated HT, DM
antagonists of renin angiotensin system and calcium
with uremia or on peritoneal
channel antagonists not yet investigated in renal failuand/or HD with possible
ure
further increase after transpplantation[112, 104, 113]
Recombinant human erythropoietin in some but not
Decreased oxygen delivery to genital
all patients with ESRD[114, 115, 116]. May be useftissues associated with anemia decful in 80% of men with ESRD on dialysis compared
creases NO synthesis and increases
to only 20% of uremic men (i.e., not receiving dialysEDRF
sis)[117] level 3
Reduced NO production associated
with increased production of dimethyl
arginine[118]
Occlusive cavernosal artery disease
Structural changes in cavernosal
smooth muscle[119]
Veno - occlusive dysfunction: may
be marked in end-stage renal failuure[120, 121]

Uremia - associated reduced
bioavailability of arginase, reduced
NOS expression, quenching of NO
by increased reactive oxygen species
and inhibition of NOS[122]

Use PDE-5 inhibitors to magnify action of remaining
NO assuming no nitrate therapy[123] level 2. Cauttion with α-blockers, hypotension, aortic stenosis, LV
outflow obstruction, unstable angina[124, 125]. Avoid
vardenafil with congenitally long QT, and IA antiarrrhythmics[125].
Reduce dose in uremia but not when dialyzed
Transplantation may improve ED[105] level 2
PGE1 benefits those non responsive to or unable to
take PDE-5 inhibitors[109] level 3

ANS dysfunction associated with
uremia[126]
Diabetes related changes[122]: redduction of NOS activity - possibly
due to overexpression of arginase &
lack of NADPH an essential co-facttor for NOS. Reduced NADPH also
promotes smooth muscle contractiliity by increasing DAG and protein
kinase C.
Increased oxygen free radicals inccluding those from advanced glyccosylation end-products quench relleased NO[122]
Iatrogenic: transplantation may worse- Sildenafil effective and safe post transplant [105,
en or induce ED [104, 127]
127]
Effectively treating ED can encourage remission of
depression in men without ESR[128]

Associated depression

Medications: Peripherally acting α- PDE-5 inhibitors - level I evidence for sildenafil
blockers, SSRI’s, TCA’s, benzodiaze- for SSRI associated ED did not include men with
epines[129]
ESRD[130]
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Table 5: Pathophysiological Mechanisms Involved In Dysfunction Associated With End Stage Renal
Disease In Men And Therapy Options. (continued)
DYSFUNCTION
LOW SEXUAL DESIRE
Low desire present in 45100 % uremic patients and
those undergoing HD[135,
136, 137]& 41% in one
study of 201 post transplant
patients[112]

PATHOPHYSIOLOGICAL
MECHANISM

COMMENTS RE THERAPY and LEVEL OF
EVIDENCE

Low testosterone: Leydig cell dysf- Testosterone therapy of limited benefit due in part
function but rise in LH blunted. LH to anemia and high prolactin. Erythropoietin partially
pulse amplitude ↓, GnRH pulsatility corrects low testosterone[132]
↓[131]

High prolactin secretion <autonom- In older studies, bromocriptine effectively reduced
mous> possibly stimulated by 20 prolactin but with minimal sexual benefit. Prolactin
reduced by dihydroxy vit D with possible sexual benehyperparathyroidism
efit. No recent studies
Erythropoietin, despite only partial correction of low
T, Hct and high LH/FSH and prolactin, shows some
Anemia of renal failure and associa- sexual benefit in male hemodialysed (but not uremic)
patients[132]
ated fatigue
Debility, fatigue, anemia may also improve with nanddrolone concomitant with erythropoietin[133]
Treating depression improves sexual function[3].
Depression is independently associa- RCT of sildenafil’s benefit of SSRI associated low desated with sexual dysfunction[110]
sire did not include men with ESRD
Chronic pain reported by 85%[134]

No studies of sexual benefit of adequate analgesia

Psychosexual: altered self image
Holistic approach to therapy recommended
medicalization of bed room for HD
Low testosterone
See above re testosterone
ORGASMIC DISORDER
21% with HD,17% with PD
Neuropathy: uremic, diabetic: auton& 14% post transplant in
Vibrostimulation as in other situations of nerve damaone large study[112]
nomic and somatic
age but no studies

Holistic approach to therapy recommended
Multiple distracting symptoms includiMinimal data but non specific benefit from EPO may
ing pain
benefit sexual arousability and potential for orgasm

AV
ANS
CAD
DAG
ED
EDRF
DM
GnRH
HT
HD

Arterio venous
Autonomic nervous system
Coronary artery disease
Diacylglycerol
Erectile dysfunction
Endothelium-derived contracting factor
Diabetes mellitus
Gonadotrophin releasing hormone
Hypertension
Hemodialysis

LH
LV
NADPH
NO
NOS
PD
RCTs
SSRI
TCA’s

Luteinizing hormone
Left ventricle
Nicotinamide adenine dinucleotide phosphate
Nitric oxide
Nitric oxide synthase
Peritoneal dialysis
Randomized controlled trials
Selective serotonin reuptake inhibitor
Tricyclic antidepressants
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Table 6: Pathophysiological Mechanisms Involved In Dysfunction Associated With End Stage Renal Disec
ease In Women And Therapy Options [ 3, 19, 106, 107, 112, 122, 130, 134, 135, 136, 137, 138, 139, 140]
DYSFUNCTION
LOW SEXUAL DESIRE
Low desire prevalent in 45100 % uremic patients and
those undergoing HD[135,
136]
& 30-80% post transpplant[112, 138]

PATHOPHYSIOLOGICAL
MECHANISM
Anovulation: no or decreased LH
surge (the associated testosteroone decrease not studied) but
levels of LH are abnormally high
in the follicular phase. LH levels
fail to rise after administration of
estrogen strongly suggesting a
defect in the positive hypothalamiic feedback mechanism[3]. 40%
of women with ESRD are totally
amenorrheic and less than 10%
have regular menses. Premature
menopause common

No studies of investigational testosterone
therapy in women
One small open controlled study showed transddermal estrogen plus progestin supplementattion improved desire in dialyzed women[139]

Sexual motivation reduced from
anemia due to uremic menorrhaggia (although amenorrhea more
common)

Progesterone cyclically or daily - sexual functtion not studied

No desire triggered during womeen’s sexual experience as painful
outcome expected from chronic
estrogen deficiency-associated
dyspareunia

Local vulvar vaginal estrogen therapy not conttraindicated but minimally studied

High prolactin secretion <autonommous> possibly stimulated by 20
hyperparathyroidism

In older studies, bromocriptine effectively redduced prolactin but with minimal sexual benefit.
Prolactin reduced by dihydroxy vit D with posssible sexual benefit. No recent studies
Erythropoietin and women’s sexuality minimally
studied: general benefit to well being expected
to improve sexual motivation
Treating depression improves sexual functtion[3].
SSRI associated low desire not helped by PDE5 inhibitors in women without ESRD[130]

Anemia of renal failure and asssociated fatigue

ORGASMIC DISORDER
Prevalence: significantly
more frequent than in conttrols[19, 106] with HD, and
post transplant[112]

COMMENTS RE THERAPY and LEVEL OF
EVIDENCE

Depression is independently
associated with sexual dysfuncttion[19]. Sad experiences without
clinical depression is a risk factor
for low desire[106]
Chronic pain including bone pain,
headaches, painful neuropathy
reported by 85%[134]
Psychosexual and interpersonal
issues. Altered self image, mediccalization of bed room for HD
Anovulation associated low
testosterone

No studies of sexual benefit of adequate analggesia
Holistic approach to therapy recommended

No studies of investigational testosterone
therapy in women

Neuropathy: uremic,
diabetic: somatic and
autonomic

Vibrostimulation: no studies

Depression and SSRIs

One RCT showing benefit from sildenafil
but women did not have ESRD[130]
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Table 6: Pathophysiological Mechanisms Involved In Dysfunction Associated With End Stage Renal Disec
ease In Women And Therapy Options (contiuned)
DYSFUNCTION

PATHOPHYSIOLOGICAL
MECHANISM

COMMENTS RE THERAPY and
LEVEL OF EVIDENCE

GENITAL AROUSAL DISORDER
Prevalence: significantly greater
than in controls[19, 106]

Impaired genital congestion
– likely from uremia and diabetes
reducing bioavailable NO as in
men[122]

Potential enhancement of genital
congestion from PDE-5 inhibitors not
studied in ESRD but one small RCT
showed evidence of benefit in diabettes (Caruso 2006) Subjective arousal
improves after transplant but genital
congestion does not[107]

SUBJECTIVE AROUSAL
DISORDER
Prevalence unknow

Multiple stressors and symptoms

Subjective arousal improves after
transplant[107]
One small open controlled study
showed transdermal estrogen plus
progestin supplementation improved
‘sexual satisfaction’ in dialyzed
women[139]

DYSPAREUNIA Prevalence 25%
with HD & 20% post transplant in
one large study[112

Vulvo vaginal atrophy from
estrogen deficiency pre and post
(often premature) menopause

Local estrogen therapy not contraindiccated but minimally studied

Recurrent candidiasis when diabettes underlies the ESRD

No studies of prophylaxis with acidifyiing agents or antifungals in women
with ESRD

KEY:

AV
ESRD
HD
NO

Arterio venous
End stage renal disease
Hemodialysis
Nitric Oxide

LH
PD
SSRIs

Luteinizing hormone
Peritoneal dialysis
Selective serotonin reuptake inhibitors

1. ERYTHROPOIeTIN

b) Renal transplantation in women

Recombinant human erythropoietin (EPO) has been
shown to benefit sexual desire and erectile function in
some but not all men [114, 115, 116]. Women’s sexuual function improves [141] but is minimally studied.

Return of menses, fertility and successful pregnancy
may occur with transplantation. Of 48 women, of
whom 27 were post transplant, desire and arousal
disorders were significantly lower than in the dialyzed
women as was dyspareunia. However, when those
willing to measure increase in genital congestion
with VPP (7 out of 21 dialyzed women and 20 out
of 27 transplanted women), no differences were
seen [107]. Although minimally studied desire may
improve [149].

2. SILDENAFIL DURING DIALYSIS
The reported response to sildenafil for ED is from
33-80% [108, 123, 142, 143]. Clearance of the drug
is decreased in renal failure, but for men receiving
dialysis the pharmacokinetics resemble those of
normal volunteers [144].

3. SLOW NOCTURNAL HEMODIALYSIS

5. SILDENAFIL FOR ERECTILE
DYSFUNCTION POST TRANSPLANT

There is some evidence of benefit for ED from nightly
at home hemodialysis [145].

Sildenafil post transplant has been seen to be
effective and safe [127, 147]. A useful increase in
GFR has been seen in kidney transplant recipients
after the use of sildenafil [150].

4. RENAL TRANSPLANTATION
a) Renal transplantation in men
Renal transplantation may or may not reverse ED
with studies showing response rates of 32-81% [104,
105, 109, 120, 127, 146, 147]. Higher response rates
may be associated with shorter duration of dialysis
[105]. Transplantation may not improve testicular
function. Possibly elevated FSH levels suggest
testicular function will not return [148]. Prolactin
levels do reduce after transplantation: sexual desire
although minimally studied may increase [149].

V. FUTURE RESEARCH
Further investigation of sexual benefit to women
from EPO is needed along with study of benefit to
both genders from slow nightly dialysis.
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VI. RECOMMENDATIONS

II. LOWER URINARY TRACT
SYMPTOMS IN WOMEN

Recombinant EPO therapy is guided by hemoglobin
level. However, its use improves ED and low desire
in men and women [132]: Grade C.

1. Introduction

Sildenafil is of benefit for ED during hemodialysis and
peritoneal dialysis [123]: Grade B. Transplantation
may improve ED 105]: Grade C.

A number of syndromes give rise to lower urinary
tract symptoms (LUTS) in women. The symptom
spectrum consists of storage symptoms (frequency,
urgency, nocturia and urinary incontinence), voiding
symptoms (slow stream, splitting or spraying,
intermittent stream, hesitancy, straining and terminal
dribble), and post micturition symptoms (feeling of
incomplete emptying and post micturition dribble)
[156]. The urinary urgency with frequency and
nocturia (with or without urge incontinence) is
defined as overactive bladder (OAB) syndrome
[156]. Urinary urgency, frequency, nocturia,
pelvic pain and dyspareunica in the absence of
bacterial infection or other definable pathology are
characterized as symptoms of interstitial cystitis/
painful bladder syndrome (IC/PBS) [157, 158].
Emerging epidemiologic evidences have shown that
LUTS is linked to female sexual dysfunction (FSD),
but the pathophysiology of this relationship is poorly
understood. Clinical therapies, particularly surgical
therapy for certain types of LUTS (such as urinary
incontinence) and the causes of LUTS (such as
pelvic prolapse) can either positively or negatively
affect sexual function.

Sildenafil is effective for ED post-transplant [105,
127]: Grade B.
Transplanation may improve sexual desire in men
and women [148]: Grade C.

C. PELVIC DISEASE NON
MALIGNANT
I. HYSTERECTOMY FOR BENIGN
CONDITIONS
When hysterectomy is performed for benign
conditions the concerns for post operative quality
of life and sexual functioning are paramount. Some
women will report increased sexual satisfaction and
pleasure following hysterectomy due to improved
dyspareunia, dysmenorrhea or menorrhagia.
[151, 152]. Studies examining sexual function and
hysterectomy are often heterogeneous, complex
and inconsistent, fraught with methodological errors,
confounders and a lack of standardized instruments.
Retrospective design and limited sample size
often hinder global interpretation of medical data.
However, the method of hysterectomy (abdominal,
laproscopically assisted or vaginal, subtotal or
total) has been studied and no differences between
groups have been documented. Sexual satisfaction
improved in a majority after surgery irrespective
of surgical approach [153,154]. Of note simple
hysterectomy does not damage the autonomic
nerves subserving genital vasocongestion that
traverse the lateral portions of the uterosacral and
cardinal ligaments [155].

2. Prevalence and relationship of
LUTS and FSD
a) Epidemiology studies for LUTS
The prevalence of LUTS in women was studied with
the use of the International Prostate Symptom Scores
(IPSS)/American Urological Association Symptom
Scores (AUASS) designed for both genders. IPSS/
AUASS of 8 or greater were used as the definition
of LUTS (Table 7). There was no significant culture
variation or difference between racial/ethnic groups
in the prevalence of LUTS.

Table 7 Prevalence of LUTS in Women [ 159, 160]
Author
Boyle et al
2003[159]

Study design
cross-sectional,
cross-cultural

Litman et al
2007[160]

cross-sectional,
cross-ethnic

Population
612
1066
1360
722
3205

(France)
(Netherlands)
(South Korea)
(UK)

Prevalence (%)
12.6
18.0
19.9
23.7
18.6
(no difference among black,
Hispanic and white)

LOE: N/A (epidemiology study)
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Table 8: Association of LUTS and FSD [ 162, 163, 164, 165, 166, 167]
Author

Study Design

FSD

Population

(%)

OR

desire
lubrication
satisfaction
pain
desire
lubrication
orgasm
satisfaction

Salonia et al
2004[162]

cross-sectional
(with age-matched
control)

Aslan et al
2005[163]

cross-sectional
(with age-unmatched 21 (18)
control)

Møller et al
2005[164]

prospective
non-randomized

2,284

Kim et al
2005[165]

cross-sectional

3,372

5.2

Özel et al
2006[166]

retrospective
(LUTS with/without
prolapse)

201

53(30)
no libido
49(30)
no orgasm

Sen et al
2006[167]

cross-sectional
(with age-matched
control)

216 (102)

FSFI

46 (N/A)

2.0 vs. 3.2
3.2 vs. 4.4
2.7 vs. 4.0
1.8 vs. 4.0
2.8 vs. 4.0
3.9 vs. 4.9
3.8 vs. 4.6
4.1 vs. 4.6

3

3

2.9 – 5.7*

3

4.16 – 5.08*

3

4
desire
2.87 vs. 3.35
lubrication 3.44 vs. 3.75
satisfaction 3.39 vs. 3.83
pain
3.96 vs. 4.28

153 (89)

Evidence
Level

3

N/A: no information for control. *: OR (odds ratio) varies by the type of LUTS. FSFI: Female Sexual Function Index
(data with significant difference are included).

b) Association of LUTS and FSD

are very few publications regarding this class of
medications on female sexual function (table 10).

Epidemiological studies suggest an association of
LUTS with FSD, but well designed population study
is lacking due in part to the complexity of FSD and
the wide spectrum of LUTS. It is suggested that all
women with FSD should be screened for the preseence of bladder dysfunction regardless of age [161].
Studies regarding the risk or the severity of FSD in
patients with LUTS are summarized in Table 8.

b) Pelvic floor muscle training
Pelvic floor muscle (PFM) training has been shown
to be effective in the treatment of genuine stress
incontinence by multiple randomized controlled trials
[174]. The PFM training for LUTS with electrical
stimulation, biofeedback and/or Kegal exercises
also appears to improve female sexual function
(table 11).

3. Pathophysiology

c) Sacral neuromodulation implant

The pathophysiology of FSD associated with LUTS
is poorly understood. Both the anatomical proximity
of the bladder and urethra to the vaginal canal and
the shared spinal reflexes that are under descending
control from higher centers may be relevant [168].
However, LUTS in women may also have a much
more complex psychological impact relevant to
FSD. The possible mechanisms involving in the
development of LUTS and FSD are summarized in
table 9.

Sacral neuromodulation (SNM) has become an
established treatment option for LUTS. Some
benefits of SNM on sexual function were also
observed recently in a very small study [185], but the
mechanism by which SNM improves sexual function
is unknown.

d) Impact of Urogynaecological operations for
LUTS on sexual function
Available data show conflicting effects of
urogynaecological surgeries for LUTS on female
sexual function with improvement, no change
or worsening reported after surgeries [180].
Improvements in sexual function following vaginal
surgery may follow improved continence during
sexual activity whereas the etiology of worsening
sexual function is more complicated involving organic
and psychological factors [179].

4. Treatment considerations
a) Pharmacotherapy
Pharmacotherapy including anticholinergic oxybutynin,
tolterodine, trospium chloride, solifenacin and
darifenacin [181] is the mainstay of therapy for LUTS
and the treatment of choice for OAB. However, there
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Table 9: Pathophysiology associated with FSD and LUTS [ 162, 168, 169, 170, 171, 172, 173, 174, 175, 176,
177, 178, 179]
Pathophysiology
Embryological and neurrological relationship

Changes of pelvic floor
muscle tension

Decreased blood flow

Hormonal change

Psychological distress

Rationale

Comment

(1) The urinary and reproductive systems are
embryologically related and share common
nerve pathways[168, 169].
(2) Pelvic autonomic nerves innervating the
vagina, urethra and bladder are critical for
normal sexual function and urinary continence:
the anterior and lateral vaginal walls are most
densely innervated by neuronal nitric oxide
synthase immunoreative nerves involved in
sexual function[170]. LOE: IV
Pelvic floor muscles are important in mainttaining urinary continence and also play a
critical role in female sexual function. Chronic
increase of muscle tension may be associated
vaginismus and dyspaereunia[172, 173].
LOE: IV
Bladder wall resistance to bacteria seems
to partially depend upon the amount of local
parietal blood flow. Decreased local blood
flow is suggested in patients with LUTS due to
bacterial cystitis[162]. LOE: IV

LUTS are also common symptoms
for patients with IC/PBS. Mechanical
irritation of the urethra and/or bladder
during intercourse may also cause
dyspareunia in patients with IC/PBS
and exacerbate their LUTS[171].

No evidence is available to link the
degree of pelvic muscle tension to
FSD. Pelvic floor muscle training impproves urinary continence and sexual
function in women with urinary stress
incontinence[174, 175]
Blood flow increase to the vagina and
uterus leads to increased secretion
which lubricates the vagina. The
transudation of plasma from engorged
vessels in the vaginal wall also conttributes to the vaginal lubrication.
(1) Estrogen plays a major role in regulating fem- Estrogen is important in maintaining
male sexual function and nitric oxide synthesis the integrity of vaginal and urethral
in the vagina and clitoris[172]
mucosal epithelium and promotes
(2) Lower levels of estrogen in the urogenital
vaginal lubrication. Estrogen cream is
tract suggests a relationship to FSD and LUTS empirically used for atrophic urethritis
as they are more prevalent in menopausal
associated LUTS but currently, there
women[162].
is noclear role for estrogen in improvi(3) Estrogen therapy improves vaginal lubricat- ing LUTS[176].
tion in postmenopausal women[177, 178].
LOE: IV
The distress from chronic urinary symptoms
Fear of urinary leakage during penemay lead to sexual difficulty. Psychological dist- etration or at orgasm, dyspareunia
tress may predispose to both sexual dysfunctdue to urine dermatitis, lowered self
tion and to LUTS[179, 180]. LOE: IV
esteem may all play a significant role.

Table 10: Effect of medications for LUTS on Female sexual function [182]
Medication

Oxybutynin

Tolterodine

Study design

Evaluation method

Outcome

multicenter, prospective,
randomized, open-label,
community-based, 6 month,
87.2% of female[182].

King’s Health Questionnnaire
(analysis was not perfformed separately among
female and male)

(1) Sex lives improved in
19.1% and worsened in 11.2%.
(2) Relationships improved in
19.6% and worsened in 11.9%.
(3) Sexual interest improved in
23.4% and worsened in 12.2%.

prospective,
non-randomized, no control,
follow monthly for 3 months,
28 women with OAB[183].

Improved scores of desire,
Arizona sexual experience arousal, lubrication, orgasm
scale
and satisfaction at each follow
up.

Evidence
Level

3

4
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Table 11: Effect of pelvic floor muscle training for LUTS on female sexual function. [174, 175, 184]
Author

Study Design

Number of subjects
Training Control

Outcomes
Evaluation

Evidence
Level

Training/Control

Bø et al
2000[174]

randomized
control

29

30

sex-life affected by LUTS
UI with intercourse

Beji et al
2003[175]

retrospective
descriptive

42

N/A

↑sexual desire
↓dyspareuria
↑orgasm

Giuseppe
et al
2007[184]

cross-sectional
control

37

43

FSFI
Desire
Arousal
Lubrication
Orgasm
Satisfaction
Pains

16.7%/ 50% (p=0.03)
10.5%/ 41.7% (p=0.02)

3

35%
53%
33%

4

4

2.0/3.88 (P<0.01)
2.8/4.17 (P<0.01)
3.2/4.77 (P<0.01)
4.1/4.41 (P<0.01)
2.7/4.08 (p<0.01)
1.8/4.92 (p<0.01)

N/A: no information for control. UI: urinary incontinence. FSFI: Female Sexual Function Index

Table 12 Sexual function (SF) after suburethral sling procedures [187, 188, 189, 190, 191]
Authors

Study type

SF%

No. of
Pts.

U
72

I

W

5

14

Maaita et al 2002[186]

Retrospective

43

Yeni et al 2003[187]

Prospective

32

Elzevier et al 2004[188]

Retrospective

65

72

26

Mazouni et al2004[189]

Prospective

55

74

2

Glavind et al 2004[190]

Retrospective

48

60

25

Ghezzi et al 2005[191]

Prospective

53

62

34

No difference

1.6
24
6
4

Questionnaire

Evidence
Level

custom-made

3

FSFI

3

custom-made

3

custom-made

3

custom-made

3

custom-made

4

Comment

LOE

*. U= unchanged, I= improved, W= worsened.

Table 13: Surgery for prolapse on Female sexual function [193, 194, 195]
Authors
Barber et al
2002[193]
Helström et al
2005[194]
Novi et al
2005[195]

Study Type

No. of pts.

Questionnaire

Outcomes
before after

prospective

32

Custom made for
FSD

33.3%

0%

better (p<001)

3

prospective

45

McCoy inventory

33.17

28.08

worse (p<0.05)

3

cross-sectional

30

PISQ

79.3

82.9

no difference (p>0.05)

3

PISQ: Pelvic Organ Prolapse/urinary incontinence sexual function Questionnaire

1. Surgery for UI
The variable effects on sexual function after suburetthral slings are shown in table 12.

and is commonly associated with LUTS [192]. The efffect of reconstruction surgery for prolapse on sexual
function is controversial as shown in table 13.

2. Surgery for prolapse
Pelvic organ prolapse affects many women worldwide
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5. Prevention

daily basis in urology practice. There is an increasing
focus on the study of the relationship between LUTS
and sexual dysfunction, both conditions increasing
with advancing age. Considerable epidemiologic and
clinical research has shown that LUTS and sexual
dysfunction are strongly linked and investigation
continues into the etiology of both, with particular
attention to common pathways. Current clinical
research focuses on the overlap and interactions of
therapies for these conditions.

There is no publication to evaluate any prevention
strategy for LUTS associated sexual dysfunction.
Educating women about the anatomical relationship
of urinary and sexual organs may encourage
compliance with pelvic floor exercise. Studies are
needed to address psychological aspects of LUTS
and effects on sexuality.

6. Conclusion

2. Prevalence and relationship of
LUTS and sexual dysfunction

Epidemiology studies suggest an association of
LUTS with FSD. However, well designed population
studies with validated questionnaires to look at
this association are needed given the complexity
of FSD and the wide spectrum of LUTS. The
pathophysiology of LUTS associated FSD is poorly
understood and research is greatly needed. Limited
publications suggest that non-surgical treatment for
LUTS appears to benefit sexual function. However,
current urogynecologic pelvic surgeries for LUTS
can improve, worsen or have no effect on female
sexual function. All patients should be well informed
regarding this conflicting information before
their surgical procedures. Currently, there is no
publication available to recommend any prevention
strategy for LUTS associated FSD. Through better
understanding of their pathophysiology, prevention
of both conditions may be possible.

a) Epidemiology studies for LUTS
Lower urinary tract symptoms in men are mainly
the manifestation of benign prostatic hyperplasia
(BPH), bladder outlet dysfunction and the underlying
bladder storage dysfunction. Although BPH can lead
to complaints of LUTS, not all patients with BPH
develop the symptoms (table 14) [196]. Similarly
not all patients presenting with LUTS have objective
evidence of BPH.

b) Association
dysfunction

of

LUTS

and

sexual

Epidemiologic data cannot establish causality
between LUTS and sexual dysfunction, but they
can and do demonstrate reproducible association
between the two conditions. At the present time,
most studies are focused on the association of LUTS
and ED (table 15).

7. Recommendations with Grades
There is no publication available to recommend any
prevention strategy for LUTS associated female
sexual dysfunction: Grade C.

Ejaculatory dysfunction (EjD) was also related to
LUTS severity (table 16).

Non-surgical treatment for female LUTS appears to
benefit sexual function [182, 183, 174, 175, 184]:
Grade C.

LUTS is also a risk factor for low sexual drive (OR
of 1.37) [159]. It is clear that the presence of LUTS
and the severity of LUTS are closely linked to the
presence and the severity of sexual dysfunction.

Current urogynecological pelvic surgeries for LUTS
can improve, worsen or have no effect on female
sexual function: Grade C.

3. Pathophysiology
Even though the underlying cause has not been
established, a bi-directional relationship between
LUTS and ED suggests a common underlying
pathophsiology or etiology. Research has identified
several possible pathways and their links through
which LUTS and ED develop (table 20). Metabolic
syndrome and atherosclerosis may induce

III. LOWER URINARY TRACT
SYMPTOMS IN MEN
1. Introduction
Male lower urinary tract symptoms (LUTS) and
sexual dysfunction are conditions encountered on a
Table 14: Prevalence of BPH and LUTS
Histology BPH
Age
41-50
51-60
61-70
71-80

% BPH
23
42
71
82

Age
40-49
50-59		
60-69		
70-79+

BPH with LUTS
AUASS>7 (%)
26
33
41
46

IPSS>8 (%)
18
29
40
56

AUASS: American Urological Association Symptom Score
IPSS: International Prostate Symptom Score
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b) Effect of Medications used to treat ED on
LUTS: Phosphodiesterase-5 inhibitors

autonomic nervous system hyperactivity in the lower
urinary tract, prostate and penis with the changes
of adrenergic receptors sensitivity and density,
increase Rho-kinase and ET1 activity, reduce NOS
expression and eventually cause LUTS and ED. In
addition to common risk factors, it is thought that the
psychological impact of LUTS on quality of life may
also alter a patient’s erectile function[206].

At the present time, the data from three large,
multicenter, randomized, placebo controlled trials
are available[242, 243, 244] (table 19). These sets of
preliminary evidence open many avenues for further
investigation into the benefits of PDE-5 inhibitors on
LUTS.

4. Treatment considerations

c) Effect of combined treatment with PDE-5
inhibitors and medications for LUTS

Current treatment modalities for LUTS can have
negative or positive effect on erectile function, while
emerging evidence shows that medical treatment of
ED has positive impact on LUTS.

The greatest improvement of erectile function in
recent pilot studies in patients with LUTS was
found with the combination of α-adrenergic receptor
antagonists and PDE-5 inhibitors (table 20).
Cardiovascular effect is a concern with using PDE-5
inhibitors in conjunction with α-adrenergic receptor
antagonists[226, 245, 246]. In men who have been
on long-term therapy with α-adrenergic receptor
antagonists, the effect of PDE-5 inhibitors on blood
pressure may be less significant[247, 248].

a) Effect of medications used to treat LUTS on
ED
Medications for LUTS include traditional therapy (αadrenergic receptor antagonists and 5-α reductase
inhibitors) and novel therapy (antimuscarinics and
PDE5 inhibitors)[226]. Table 18 summarizes their
effect on sexual function. Investigational therapy for
LUTS (luteinizing hormone releasing antagonists,
β3-adrenergic receptor agonists and Vitamin D3
agonist) will not be discussed.

d) Effect of Surgery for BPH on Erectile
Function

Table 15: Association of LUTS and ED – odd ratio (OR) or incidence rate ratio (RR) [ 159, 197, 198, 199, 200,
201, 202, 203, 204, 205]
Authors
Martin-Morales et al[197]
Braun et al[198]
Boyle et al[159]
Rosen et al[199]
Vallancien et al[200]
Li et al[201]
Shiri R et al[202]
Antunes et al[203]
Mondul et al[204]
Rhoden et al[205]

Year
2001
2003
2003
2003
2003
2005
2007
2008
2008
2008

Study design
cross-sectional
cross-sectional
cross-sectional
cross-sectional
cross-sectional
cross-sectional
prospective
cross-sectional
prospective
cross-sectional

Population
2,476
4,489
4,800
12,815
1,274
1,155
1,683
1,008
17,086
192

OR or RR
2.67 (OR)
2.11 (OR)
1.39 (OR)
2.00 to 8.90 (OR)*
1.18 to 1.94 (OR)*
1.72 to 4.00 (OR)*
1.5 to 2.3 (RR)*
1.06 (OR)
1.47 to 2.0 (RR)*
1.07 (OR)

Evidence Level
3
3
3
3
3
3
2
3
2
3

*: OR or RR varies by the severity of LUTS.
Table 16: Odds ratio (OR) of EjD in men with LUTS [ 199, 200, 201]
Authors

Year

Study Design

Rosen et
al[199]

2003 cross-sectional

Population
12,815

Mild LUTS

OR
Moderate LUTS

Severe LUTS

Evidence
Level

1.71

3.47

7.10

3

(abnormal ejaculations)
2.13

Vallancien et
2003 cross-sectional
al[200]
Li et al[201]

2005 cross-sectional

1,274

N/A

1,155

N/A
1.92
2.17

2.09
(pain with ejaculation)
1.23
(abnormal ejaculations)
2.98
(pain with ejaculation)
3.36
(abnormal ejaculation)
6.57
(pain with ejaculation)

12.48
1.70

3

5.22
4.09

3

7.69
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Table 17: Common Pathophysiology for ED and LUTS.
Pathophysiology
Metabolic
syndrome/
autonomic
hyperactivity

(1)
(2)
(3)

Imbalance in
α-adrenergic receptor
regulation

(1)

Increased Rho-kinase
activity

(1)

(2)

(2)
(3)

Endothelin-1 activation

(1)

(2)

Nitric Oxide (NO)/
phosphod-esterase
(PDE) theory

(1)
(2)
(3)
(4)

Atherosclerotic
changes

Evidence
Metabolic syndrome may affect autonomic nervous
system activity. Increased autonomic nervous system
activity can induce BPH and ED in rats[207]
Spontaneous hypertensive rats revealed autonomic
hyperactivity, prostatic hyperplasia with ED, inccreased voiding frequency and detrusor overactiviity[208]
Clinical study showed significant association of
sympathetic tone with the severity of LUTS that may
co-exist with ED[209]. LOE: III

Comment
Noradrenaline and α1adrenergic receptors in
the sympathetic nervous
system mediate adrenerggic contraction of smooth
muscles in the prostate,
bladder neck, urethra and
the corpus cavernosum,
therefore, constituting the
common link.

Various subtypes of α-1 adrenergic receptors have
been studied and identified in the bladder, prostate,
and penile tissue[196]
With age, glandular proliferation occurs and the
density of α-adrenoceptors increases. α-1a recepttors concentrated in prostate and bladder neck are
involved in voiding problems and α-1d receptors found
in hypertrophied detrusor muscles are involved in
storage problems[210]. LOE: N/A (basic research)

Adrenergic receptors
mediate smooth muscle
tone. Aberrant smooth
muscle contraction may
be a common cause of
both LUTS and ED.

Increased RhoA/Rho-kinase signaling is involved in
the development of ED with aging in rats[211].
Inhibition of Rho-kinase in the rat model has been
shown to decrease prostatic smooth muscle cell
proliferation and to decrease adrenergic contracttions[212].
Rho-kinase inhibitor, fasudil, can prevent atherosclerrosis, endothelial injury, and ED in rats[213].
LOE: N/A (basic research)

Rho-kinase activation
leads to increased smooth
muscle contraction by
modifying the sensitivity of
contractile and regulatory
proteins to intracellular
calcium, which in turn
contributes to impaired
erectile function and
changes in bladder outlet
tone[214].

Endothelin-1 (ET-1) is a potent vasoconstricttor and acts by stimulating ET type a (ETa) and
b (ETb) receptors. ETa is the predominant recceptor in the smooth muscle cells of the corpus
cavernosum, prostate and bladder[215, 216].
ET-1 has been suggested to be an important regulator
for ED associated with other ED risk factors, such as
diabetes[217]. LOE: N/A (basic research)

Studies are needed to
look at the direct link of
ET-1 activity in the preseence of LUTS associated
ED.

NO/PDE pathway is well known in the regulation of
the corpus cavernosum smooth muscle tone[218].
Nitriac oxide synthase (NOS) gene expression is
reduced with age in rat prostate tissue and may be a
factor in the increased smooth muscle tone associaated with LUTS[219].
PDE-5 signaling is involved in bladder smooth
muscle tone and prostatic stromal proliferation in
rat[220].
The most abundant PDE isoforms in the prostate are
PDE 4 and 5[221]. LOE: N/A (basic research)

NO/PDE theory gives the
most logical explanation
to link LUTS to sexual
dysfunction. Reduced
NOS/NO is related to
ED and may also cause
structural changes in the
prostate and increase
contraction affecting outlet
resistance and bladder
compliance, leading to
LUTS.
Atherosclerosis causes
chronic ischemia and
hypoxia to pelvic organs,
including the bladder,
prostate and penis that
may contribute to the
pathogenesis of both
LUTS and ED.

(1)

Similar smooth muscle atrophy and fibrosis of the
detrusor and corpora with production of transforming
growth factor (TGF-β1), and stromal fibrosis, glandullar cyctic atrophy with increases of smooth muscle
contractility of the prostate are observed in animal
models with pelvic ischemia and hypercholesteroleemia[222, 223, 224].

(2)

(1) An analysis of 1,724 men with more than one
major vascular risk factor had significant increased
IPSS suggesting an impact of predisposing factors
of atherosclerosis on the bladder and lower urinary
tract[225]. LOE: III
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Table 18: Effect of medications for LUTS on sexual function [ 182, 227, 228, 229, 230, 231, 232, 233, 234,
235, 236, 237, 238, 239, 240, 241]
Medication
α – receptor antagonist
Tamsulosin/placebo
Doxazosin /placebo
Terazosin /placebo
Alfuzosin /placebo

ED (%)
4/4
4/4
5/5
3/4

EjD (%)
9/1
(1)
0.4/1
1/1
0.3/(N/A) (2)

(3)

5-α - Reductase
inhibitors

Finasteride /placebo
Dutasteride /placebo

Combination Therapy
placebo
Doxazosin
Finasteride
Combination (Do + F)
Tamsulosin
Dutasteride
Combination (Du + T)

16/6
4.7/1.7

8/2
1.4/0.5

3.32
3.56
4.53
5.11
3.8
6.0
7.4

0.83
1.10
1.78
3.05
1.9
1.1
6.6

N/A

N/A

Antimuscarinics
Oxybutynin
Tolterodine
Trospium chloride
Solifenacin
Darifenacin

(1)
(2)

(1)
(2)

Comments
Evidence Level
None of the four agents has a negative
1-3
effect on erectile function when comppared to placebo[227, 228].
Basic science and clinical studies have
demonstrated a possible beneficial effect
of these medications on sexual function
through therapy for LUTS[229, 230, 231,
232, 233,234]
Tamsulosin has obvious side effect on
ejaculatory function[235].
Both finasteride and dutaseride are
associated with comparable adverse efffects on sexual function[236, 237, 238].
The rates of these adverse effects
become comparable to placebo after
the treatment continued more than 2
years[237, 239].

1
1

There is a cumulative risk of sexual side
effects with combination therapy when
compared to monotherapy or placebbo[240, 241]

1

There is no well designed study regardiing this class of medications on male
sexual function.
Oxybutynin treatment for LUTS may
have a beneficial effect on sexual functtion[182].

N/A

N/A: no information. Do: doxazosin. F: finasteride. Du: dutasteride. T: tamsulosin

Table 19: Effect of PDE-5 inhibitors on LUTS [242, 243, 244]
Author

PDE-5i

McVary 2007[242] Sildenafil
McVary 2007[243] Tadalafil
Stief 2008[244]
Vardenafil
∆: Change of scores
C: placebo group
T: treatment group

Population
Study Duration
∆IPSS
∆EF
C
T
C
T
C
T
180
189
12 weeks
1.93 6.32 1.86 9.17
143
138
12 weeks
1.7 3.8 1.4 7.7
113
109
8 weeks
3.6 5.9 1.5 7.5

P

LOE

<0.0001
<0.001
<0.001

1
1
1
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Table 20: Combination of PDE-5 inhibitors and α-receptor antagonists on sexual function. [249, 250]
Author
De Rose et al
[249]

Year
Medication
Study Design Population Sexual function Evidence Level
2002 sildenafil & doxazosin Randomized
28
↑ IIEF in 78% pts
2
vs.
vs.
sildenafil & placebo
7%

Kaplan et al[250]

2007

sildenafil & alfuzosin
vs. alfuzosin
vs. sidenafil

Randomized

62

↑58.6% of IIEF
vs. 16.7%
vs. 49.7%

2

7. Recommendations

Surgical therapy remains the most effective modality
in improving LUTS [251]. The risk of ED after
transurethral resection of the prostate (TURP),
holmium laser enucleating of the prostate (HoLEP)
and open prostatectomy (OP) is approximately
10% [227, 252, 253]. However, there is a report
of marginal improvement of erectile function after
TURP or HoLEP[253]. The risk of EjD after TURP,
HoLEP and OP is over 60% [254, 253]. The risk of
ED after transurethral microwave thermotherapy or
Transurethral needle ablation was less than the risk
associated with TURP [227].

Alpha adrenergic receptor antagonists do not have
a negative effect on erectile function. Tamsulosin
does cause significant ejaculation dysfunction
[235]: Grade B.
5-α-reductase inhibitors for LUTS are associated
with adverse effects on sexual fuction in the first
two years of treatment [236, 237, 238, 239, 240]:
Grade A.
PDE5 inhibitors have significant and clinically
relevant effect to improve LUTS [242, 243, 244]:
Grade A.

e) Effect of parenteral therapies for ED on
LUTS

Future studies are needed to target the pathogenesis
pathways of LUTS associated ED to identify novel
pharmacotherapy: Grade C.

There is no evidence to show vacuum erectile device,
intracavernosal injection and penile vascular surgery
for ED have effect on LUTS. It is well known that
intraurethral use of alprostadil can cause urethral
pain in some patients. A side benefit of penile
prosthesis implantation for ED has been improved
urinary control for some patients with mild stress
incontinence, but there has been no prospective
study.

D. CANCER IN MEN
I. PROSTATE
1. Watchful Waiting
a) Introduction

5. Prevention

The diagnosis of prostate cancer has increased
dramatically following widespread introduction
of prostate-specific antigen (PSA) testing [255].
However, prostate cancer treatment continues to be
a controversial topic given the heterogeneous clinical
presentation among the diverse patient population,
the protracted natural history of the disease and
the real risk of treatment related side effects [256].
The risk of over diagnosis and overtreatment
poses a tremendous clinical and ethical dilemma
[257]. Recent systematic review concluded that
assessment of the comparative effectiveness and
harms of localized prostate cancer treatments was
difficult due to the limitations of the evidence [255].
Nevertheless, watchful waiting (WW) is still a viable
treatment option for clinically localized disease
with low grade and low volume of prostate cancer,
particularly for older patients with a life expectancy of
less than 10 years. One of the major considerations
for WW is to preserve or maintain the patients’ quality
of life (QoL) including their sexual function. However,
very few randomized, controlled trials are available

No publication is available to evaluate any prevention
strategy for LUTS associated sexual dysfunction.
However, targeting the pathological conditions
underlying LUTS and sexual dysfunction through
dietary and lifestyle modifications or therapies
may prevent or decrease both sexual dysfunction
and LUTS. Specifically, decreasing the risk factors
for metabolic syndrome and atherosclerosis may
reduce the suspected autonomic nervous system
hyperactivity in lower urinary tract, prostate and
penis.

6. Conclusion
Compelling evidence has established an association
of LUTS with male sexual dysfunction. Many theories
on the pathophysiology of these two conditions
have been proposed and their testing may lead to
novel and integrated treatments. For now, available
treatments are proving to be beneficial in ways not
previously known or studied. As research continues,
both conditions may prove preventable.
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d) Treatment considerations

to compare the QoL and sexual function for men
who select WW, to age and cofactor matched men
without prostate cancer, and to men with prostate
cancer who received active treatment.

Treatment of sexual dysfunction for patients on WW
for prostate cancer is the same as the treatment for
patients without prostate cancer. This includes oral
medications, vacuum erectile devices, transurethral
use or intracavernosal injection of vasodilators, and
surgical implantation of prosthesis for ED. However,
particular attention should be given to counseling
patients about the nature and history of prostate
cancer to ease the psychological stress that may
affect their sexual function. Also, identification and
treatment of LUTS is needed in these patients.

b) Sexual dysfunction in patients on WW
1. Sexual function in patients on WW versus in
general population

No study has specifically compared sexual function
in men with prostate cancer on WW to age and
cofactor matched men without prostate cancer.
However, limited publications suggest that men
on WW for prostate cancer have increased risk
for sexual dysfunction compared to men without
prostate cancer (table 21).

e) Prevention
There is no publication discussing prevention
strategy. Educating men about common risk factors
for sexual dysfunction, counseling patients about
the disease course of the prostate cancer and early
treatment of any LUTS should be considered as the
prevention modality at the present time.

2. Sexual dysfunction on WW versus other
treatment groups

The recent comparison studies of WW to active
treatment modalities on sexual function with relatively
large numbers of patients are summarized in table
22. It appears that WW has less impact on sexual
function compared with active treatment modalities.

f) Conclusion
Data are limited on sexual function in men on WW
for prostate cancer as compared to men without
prostate cancer. Most studies support that WW has
less impact on sexual function compared to active
treatment. Management of sexual dysfunction
includes addressing the psychological distress
associated with knowing the diagnoses as well as
standard medical options. Included also is treatment
of any associated LUTS.

c) Pathophysiology
There are no publications exploring the specific
mechanism of sexual dysfunction in patients on WW
for prostate cancer. Patients with prostate cancer
on WW should have the same risk factors (such as
cardiovascular diseases, metabolic syndromes) for
developing sexual dysfunction when compared to age
matched men in the general population. However,
patients on WW may have psychological distress
due to the uncertainty regarding the disease course
and the possibility of regret for not receiving curative
treatment [265]. This distress may be associated
with increased sexual dysfunction. Patients on WW
for prostate cancer also have worse LUTS (mostly
obstructive symptoms) compared to patients after
RP [261]. It is well known that LUTS is associated
with male sexual dysfunction [266].

g) Recommendations
Watchful waiting has less impact on sexual function
compared to active treatment modalities [258, 259,
261, 263]: Grade C.
Treatment of sexual dysfunction for patients
on watchful waiting should be the same as the
treatment for patients without prostate cancer:
Grade C.

Table 21: Sexual dysfunction on Watchful Waiting [258, 256]
Author
Siegel et al.
2001[258]

Study design
centralized
prospective
database
f/u > 6 months

Arredondo et
al. 2004[256]

CAPSURE registry
from 1990 to 2001,
UCLA PCI for sexual
function evaluation
at the diagnosis and
every 6 months

Population
Outcomes
64
↑ED (from 45% at the
diagnoses to 63% at the
last f/u).

310

A random slope model revvealed more decrease (p<
0.001) of sexual function
than expected in patients
on WW.

Comment
When stratified for age, there
was no significant effect of age
on the increase of ED.
LOE: 3
Men on WW for prostate cancer
appear to have a lower sexual
function compared to men
without prostate cancer.
LOE: 3

CAPSURE – Cancer of the Prostate Strategic Urological Research Endeavor Health Survey *
UCLA PCI – University of California Los Angeles Prostate Cancer Index *
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Psychosexual counseling to patients regarding the
natural history of prostate cancer and treatment
of ED should be considered as the preventive
strategy for sexual dysfunction during watchful
waiting: Grade C.

life [268], is reportedly more commonly influenced
after prostate cancer therapy than other domains of
health related quality of life [269, 270, 271].

b) Radical prostatectomy (RP): the gold
standard for the treatment of localized prostate
cancer

2. Radical Prostatectomy
a) Introduction

Radical perineal prostatectomy, first described by
Young in 1905 for early (localized) prostate cancer
was the standard of care until 1945 when Terrence
Millin described the radical retropubic prostatectomy
[272]. Surgery initially was associated with significant
blood loss, incontinence, ED, and prolonged
convalescence [273]. Breakthrough modifications
to the surgical technique [274] have decreased
the complication rate of total and stress-induced
incontinence to less than 10% and significantly
reduced ED without compromising oncological
principles, leading radical prostatectomy to become
the gold standard treatment for organ confined
prostate cancer for several decades [275, 276, 277,
278]. However the above mentioned postoperative

Different options are available for treating localized
prostate cancer, with disease-free survival rates
nearly equivalent, hence current major efforts to
optimize treatment outcomes are aimed to reduce
the morbidity of these procedures [267].
Today the majority of men usually achieve resumption
of all physical activities, recovery of urinary control
and normalization of bowel function within a few
months of surgery. However, ED confronts all men as
a long-term and sometimes permanent complication
following this treatment even when maximal
cavernous nerve sparing techniques are applied.
Sexual function, an important aspect of quality of

Table 22: Sexual function/dysfunction after prostate cancer treatment. [258, 259, 260, 261, 262, 263, 264]
Authors
Total Patients Evaluation
RP
XRT
HA
WW
Comment
(before
after)
Siegel
771
ED (%)
23
90 39
85
45
63 Patients on WW had a lower
et al.
incidence of ED compared to
2001[258]
patients after RP and XRT (p <
0.0001). LOE: 3
Bacon
752
EF scores
better scores for WW
Patients on WW (even
et al.
though they were older) had
2001[259]
significantly better scores
compared with those after RP,
XRT or HA.
LOE: 3
Steineck
326
ED (%)
N/A
80
N/A
45 The only randomized controlled
et al.
trial. The data were obtained
2002[260]
more than 48 months after
randomization. LOE: 2
Siston
98
EF scores
worse
worse
No change Patients with RP and XRT had
et al.
worsening of sexual function
2003[262]
at the 3 and 12 month f/u (p <
0.05).
LOE: 2
Galbraith
137
Sex symptworse symptoms for WW
Patients on WW were older
et al.
toms
and no statistical analyses
2005[262]
were performed regarding the
differences for the scores of
sexual complaints. LOE: 4
Namiki
385
EF scores
better scores for WW
Patients on WW had better
et al.
sexual function compared with
2007[263]
patients after RP, XRT, or HA.
LOE: 3
Katz et al.
61
Sexually Act- 73
42 53
38
60
75 Patients made their own choice
2007[264]
tive (%)
of treatment. Sexual activity was
evaluated before and at least 12
months after the treatment.
LOE: 3

RP: radical prostatectomy; XRT: radiation therapy; HA: hormonal ablation; WW: watchful waiting
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complications may encourage choosing alternative
treatments such as brachytherapy or external beam
radiotherapy. Other additional anatomic, technologic
and pharmacologic advances to minimize morbidity
have been developed [273]. Within the past decade
a major development has been the introduction
of laparoscopic radical prostatectomy (LRP) and
robotic-assisted laparoscopic radical prostatectomy
(RALRP) [279,280].

at an early stage when it is still curable”. This statemment written in 1982 was foresight indeed.

2. Factors affecting erectile function recovery
Although the main and well accepted pathophysiological
issue is the neurological damage, the inconsistency
between a “good surgical preservation procedure”
and the “functional outcome” lead investigators
to look at the basics, and consequently there are
emerging points to be considered. Nowadays, the
role of Accesory Pudendal Arteries (APA) [286] is
under debate as a major precipitator of cavernous
hypoxia in those patients in whom the cavernous
nerves has been preserved. The cascade of events
ending in cavernous fibrosis can start not only as
a consequence of neural but of vascular damage
as well. This point must be considered when a
preservation procedure is undertaken. Besides
these considerations, the following issues should be
taken into account, when expecting/aiming erectile
function (EF) recovery:

c) Better diagnostic tools increase the
prevalence of early diagnosed cases, impacting
both the choice and goals of treatment
Until recently ED following radical prostatectomy
was not an overwhelming concern, as most prostate
cancers were detected in older men [281]. However,
since the advent of PSA screening in the late 1980s,
more young patients are being detected at an earlier
stage, making both cure and quality of life important
issues. There is some research on how patients
trade preservation of urinary continence, bowel
and sexual function versus more certain cure when
given a choice in treatment modality [282, 283, 284].
Sexual function outcome following prostate cancer
surgery is now considered a major issue.

i)

EF recovery is influenced by many factors
[287, 288, 289] including:
a) Preoperative erectile function [290, 291]
b) Age and comorbidities [268]

d) Pathophysiology of post-RP Erectile
Dysfunction (pRPED) and factors contributing
to erectile function recovery

c) Preservation of the
bundles [292, 291, 268

neurovascular

1. Surgical technique of excellence
does not refer necessarily to
surgical approach, i.e.: open versus
laparoscopic or robot-assisted, but
to refinement on the procedure itself
which is related to the surgeon’s
experience (volume) [293].

1. Pathophysiology
Despite major advances in the understanding of
mechanisms involved in pRPED (see chapter 20 for
a comprehensive review on this topic), to quote the
first step of this ladder is of justice: “The etiology of
“impotence” after radical prostatectomy is unclear,
although a variety of potential factors have been
cited: neurogenic, psychogenic and possible vasccular” [274, 277]; this is a literal quotation from the
paper by Walsh and Donker, where they conclude:
“Based on the findings in this study it is unlikely that
potency can be maintained in men with locally exttensive disease with capsular penetration. Rather
the principles outlined seem to be more applicable
to patients undergoing prostatectomy at the time of
cystectomy or to patients with organ-confined prosttate cancer. Recognizing that radical prostatectomy
is more effective than external beam radiotherapy in
the management of localized prostate cancer [285], it
is incumbent upon urologists to perfect surgical technniques so that fears about the morbidity of the proceddure do not discourage patients and physicians from
selecting the optimal form of treatment. In this study
60 percent of the patients who were < 60 years old
and who had tumor microscopically confined to the
prostate were potent postoperatively. With further reffinements in surgical techniques it may be possible
to improve this record. If so, fears about impotence
may be dispelled and physicians may take a greater
interest in diagnosing prostatic cancer in young men

3. Incidence and prevalence of ED across
different surgical techniques

The current dilemma about the ED rate following
RP is due to wide variation in the potency rates
reported in the literature. Almost all the reviews
conclude that the data are of limited value due to
the lack of standardized variables in the available
studies. The variables include: number of nervesparing procedures, single versus multi-surgeons
series, volume of procedures, potency assessment,
preoperative status, the use of erectile aids
post-operatively, means of data collection and
analysis. Despite these limitations, all the reports
in the literature confirm that nerve-sparing surgery
significantly increases the return of natural erections
after RP [294]. The reported potency rates after
bilateral nerve-sparing RP in most series varies from
53 to 86% [276, 295, 296, 297]. Contrary to assumed
beliefs, better outcomes are related to surgeon’s
experience and skills rather than to the method of
surgical removal. Minimally invasive approaches, i.e.
laparoscopic, whether robot assisted or not, do not
seem to be relevant to the sexual outcomes [291,
273, 283, 298].
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Our immediate task is to support the development
of randomized trials incorporating consensus criteria
on design and sexual function assessment. In the
absence of such studies, relevant studies published
within the last 10 years, have been identified through
a comprehensive literature review and grouped in
three categories:

the nerves are preserved: up to four years [320,
295, 321], so penile rehabilitation (see chapter
20), must be considered in all patients aiming to
resume spontaneous sexual activity after a radical
prostatectomy.

1. Studies including preoperatively potent
patients without use of erectile aids
postoperatively: raw (true) pRPED
incidence (Table 23).

Other distressing effects of treatment include: penile
shortening (68%), loss of sexual desire (60-80%),
less satisfying orgasms (64-87%), overall sexual
dissatisfaction (61-91%) [322, 323]. Climacturia, or
orgasm associated urinary incontinence (OAI), is a
known complication of RRP. The exact rate of this
problem is not well established and varies from 45%
to 93% [324,325, 326].

Ejaculatory and other sexual dysfunctions after
RP

2. Studies including preoperatively potent
patients, but using or not using erectile
aids post-operatively: pharmacologically
adjusted pRPED incidence (Table 24).

Literature is scant providing information on the
management of these problems. Some report on
penile length preservation by means of vacuum
devices begins to appear [327].

3. Studies reporting only prevalence of
post-operative ED are omitted, because
of the limited value of their results.
Those interested in a wider scope of sexual
dysfunctions after RP are encouraged to read the
mentioned excellent reviews by Stanford 2000 [289],
Trabulsi 2003 [290], Menon 2005 [308], Penson
2005 [311], Zippe 2006 [294], Miranda-Sousa 2006
[316], Burnett 2007 [268], and Sanda 2008 [317].

f) Conclusions and Recommendations
(including level of evidence, when feasible)
Long survival from a localized prostate cancer is
nowadays a reality. Quality of life, closely related
to sexual function becomes an issue [317]. We
conclude that ED following RP can be potentially
either prevented or treated if the patients request
such intervention. We note amost 50% of bilateralnerve-sparing RRP patients freely decided not
to start any ED treatment postoperatively [328].
Roughly 73% of patients who started therapy
eventually discontinued it [328]. We note that
patients who underwent RALP were more likely
to be regretful and dissatisfied, possibly because
of higher expectations of “innovative” procedure
[329].

e) Therapy of post-surgical ED
Currently, no standard treatment or prophylaxis
exists for pRPED. Neuro-protective and regenerative
therapies, including inmunophillin ligands, hold
promise to reduce the morbidity of localized prostate
cancer therapy [318]. In the meantime, several
treatment modalities are available to manage sexual
dysfunction following RP. These are used in addition
to penile rehabilitation (see chapter 20), or when
recovery of spontaneous erections fails.
Treatment options are [316]:
-

First-line therapies including patient education,
lifestyle modification, psychotherapy, oral
therapy, and the use of a vacuum device.

-

Second line therapies include intraurethral
alprostadil and intracavernous injection therapy.

-

Third-line options include penile prosthesis
implantation.

There is an urgent need to standardize data collection
and reporting in order to improve our evidence for
a better understanding and management of sexual
function after RP. Our recommendations are as
follows:
Means to minimize ED after radical prostatectomy
are recommended: refining surgical technique
including avoiding cautery to accessory pudendal
arteries along with bilateral- nerve sparing RRP is
recommended [295, 289, 305, 313, 315]: Grade
C.

Steps to minimize ED: In order to prevent cavernous
tissue damage, the ultimate responsible for the true
pRPED, the available evidence encourages to:

Given some 50% of bilateral-nerve sparing
RRP patients may not begin any ED treatment
postoperatively [328], the couple rather than the
individual should be considered when sexual
function and dysfunction is addressed: Grade C.

Aim to surgical technique of excellence:
Maximal nerve preservation
Avoidance of vascular damage
Avoidance of thermal and electrical energy
sources [319]
Minimize cavernous ischemia.

We recommend urologists carefully portray the
risks and benefits of new technologies during
preoperative counseling to minimize regret and
maximize satisfaction [329]: Grade C.

Neural damage takes time to recover even when
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N/A
55-74

Potosky,
2004 [304]

Kundu,
2004[303]

65,8±6,7
63,9±5,4
62,8±6,0
N/A
N/A
N/A
61 ± 7.4
(36–80)

59
(43-77)

Katz,
2002[302]

Guillonneau,
2002[301]

Fulmer
2001[300]

Prospective
comparative
study

> 18
months

Consecutive
retrospective
series

901

1834

Prospective
consecutive
series

Consecutive
serie

24 months
60 months

18 months

12 months

LRP

UNSRRP
NSRRP

BNSRRP
(798)
UNSRRP
(60)

Surgical
treatment

34%

81.7%
(Overall:
BNS and
UNS)

53%
(UNS)

32%
(BNS)

ED Incidm
dence

Erections firm RRP
enough for
(no nerve
intercourse
sparing is
stated)

Erections firm 1770 BNSenough for
SRRP
intercourse
64 UNSRRP

24% BNSSRRP
47% UNSSRRP
82,1%
79,3%

NNSLRP(50) 43,2%
UNSLRP(30)
23% Successf- BNSLRP(63)
ful intercourse

18 months UCLA Prosttate Cancer
Index.
Return to
baseline.
12 months Spontaneoous Erection/
Intercourse

Recovery of
erections

Follow-up Post op EF
assessment

Study Desm
sign

550.
Consecutive
Data on selected
sexual
outcome
only on
47
143
Consecutive

42

Author/Refem Age
N
erence
Years±SD
(Range)
Catalona
63±7
1870
1999[299]
(38-79)

Non stated

No treatmment was
given.
Bur, was
sildenafil
consumed?
N/A

No treatmment

N/A

None

ED Treatmm
ment

LOE

3

3

3

External beam
3
radiotherapy patients declined in functtion from 2 to 5 years
nearly to the level of radical prostatecttomy patients, who experienced
little or no change.

The overall rate of patients who had
erections preoperatively and mainttained
erections after surgery (53.8%) is
comparable to the results for open
surgery.
Potency recovery is patient age and
surgeon’s experience related

For 47 consecutive selected patients,
spontaneous erection rate was 85
and 66% experienced spontaneous
intercourse.

Recovery
3
of erections was more likely with bilateeral than with unilateral nerve sparing
surgery in patients
less than 70 years old (71 versus
48%, p <0.001) compared with pattients with age 70 years old
or older (48 versus 40%, p = 0.6)
Alternate treatments: HBT & HBTC
3
also comprises sexual function.

Outcome/
Conclusion

Table 23: Incidence of Erectile Dysfunction after Radical Prostatectomy (Non and Nerve Sparing Techniques)
Patients pre-operatively potent, Erectile Function assessed without erectile aids post-operatively. [ 299, 300, 301, 302, 303, 304]

433

comitte 9.indd 433

8/25/2010 1:02:57 PM

Anatasiadis,
2003[305]

Stanford,
2000[289]

Walsh,
2000[295]

Author/
Reference

300

1291

64

N

64.8± 6.4 (50–75) (70
64.1±6.4 (46–77) RRP,
230
LRP)

62,9
39-79

57
(36-67)

Age
Years±SD
(Range)

12 months

24 months

Unselected
population
based longittudinal cohort
study

Consecutive
series

18 months

Prospective
cohort

Study Design Follow-up

NNSRRP
NNLRP
UNSRRP
UNSLRP
BNSRRP
BNSLRP

NNSRRP
UNSRRP
NSRRP

Erections
firm enough
for sexual
intercourse.
Data colllected
directly from
patients

Erection
suitable for
sexual interccourse

BNSRRP
89%

Surgical
treatment

Unassisted
intercourse

Post op EF
assessment
1/3 of patients were
using sildenafil,
but only 2 stated
that they could not
have intercourse
without it.

14% overall
(0% 30-39
years
12% 40-49
years
10% 50-59
years
25% 60-67
years)

Surgical experience
is the major factor
that influences the
morbidity of radical
prostatectomy and
not the method by
which the data are
collected.

Outcome/
Conclusion

On the 24 months
survey 41.9%
reported sexual
VED 26,8%
function moderate to
65,6% NNS ICI 21,4%
big problem: Radic58,6% UNS Oral medication 9% cal prostatectomy
56% BNS
Counseling 7,6%
is associated with
Penile implant 3.7% significant erectile
dysfunction and
some decline in
urinary function.
These preliminary
70%
data demonstrate
59%
With or without
that the two
73%
sildenafil. Other
techniques offer
54%
treatments were
similar outcomes in
56%
excluded
terms of continence
47%
and erectile function
1 year after surgery.

ED Treatment

ED Incidm
dence

3

3

3

LOE

Table 24: Incidence of Erectile Dysfunction after Radical prostatectomy. Patients pre-operatively potent. Erectile Function assessed with or without erectile aids
post-operatively. [ 289, 291, 295, 305, 306, 307, 308, 309, 310, 311, 412, 313, 314, 315]
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Menon 2005[308]

Link 2005[307]

Salomon
2003[306]

Author/
Reference

N/A
N/A
> 10 years life
expectancy

58,3±6,2
N/A

64.5±6.3 (46–77)

Age
Years±SD
(Range)

715

50

77205

N

Prospective
(2000-2003)

Prospective
EPIC questtionnaire

At least 2
years

12 months

Retrospective
12 months
series

Study Design Follow-up

Median time
to erection
Median time
to interccourse

Intercourse

Erections
allowing
sexual interccourse with
penetration

Post op EF
assessment

ED Incidm
dence

RRP 100
LRP 50
VIP 565

BNSLRP

With or without
PDE5i

With or without
sildenafil.
Other treatments
were excluded.

ED Treatment

440 days
for RRP vs
0.4 (OR) for
VIP
N/A
> 700 days
for RRP vs
0.5 (OR) for
VIP

21.1%

RRP
(no mention of
nerve or non- 67,3%
nerve sparing
technique)

Surgical
treatment

VIP superior to other
techniques

The objective of this
study is to propose
a new method,
based on a simple
score, in order to
report the combined
cancer control and
functional (continnence and
sexual potency)
results of radical
prostatectomy
The results
reflect the degree
to which each indivvidual experienced
return
of urinary and
sexual function comppared to his unique
baseline HRQOL
state.

Outcome/
Conclusion

3

3

3

LOE

Table 24: Incidence of Erectile Dysfunction after Radical prostatectomy. Patients pre-operatively potent. Erectile Function assessed with or without erectile aids
post-operatively. [ 289, 291, 295, 305, 306, 307, 308, 309, 310, 311, 412, 313, 314, 315] (continued)
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Ghavamian,
2006[291]

Penson
2005[311]

Saranchuck, J
2005[310]

Menon 2005[309]

Author/
Reference

57,8
(44-72)
60,8
(43-72)

39-79 years at
diagnosis
N/A

58
(39-75)

57,4±6,3
60,5±7,0

Age
Years±SD
(Range)

Longitudinal
population
based study

18 months

5 years

48 months

NSRRP

Score 3
or more to
questions
2 and 3 of
IIEF-5

BNSRRP
UNSRRP
NNSRRP
BNSLRP
UNSLRP
NNSLRP

Erecttions firm
enough for
NNSRRP
intercourse
BNSRRP
(EFEFI), with UNSRRP
or without
erectile aids

Erections

Prospective
(January-Auggust 2003)

Consecutive

35 VIP
23 BNSLRP

SHIM>21 or
Intercourse
with and
without
PDE5i

12 months

Surgical
treatment

Post op EF
assessment

Study Design Follow-up

70
(74.2%
potent
Consecutive
preop)
comparative
70
series
(82,8%
potent
preop)

1288

647

58

N

27,5%
54,5%
20,5%
44,4%
-

60 % BNS
78 % UNS
78% NNS

Sildenafil if not able
to have satisfactory
erections for interccourse by 3 months
postoperatively

VED
ICI
Sildenafil
Counseling
Penile implants

62% use PDE5i

Patients “encouraaged” starting
PDE5i as needed
4 weeks after
surgery. No report
on control over acccomplishment.

17%
control,
51% cases
SHIM >
21 without
medicattion. 74%
control and
97% cases
erections
enough for
intercourse.
26% conttrol, 86 %
study SHIM
> 21 with
or without
PDE5i
47%

ED Treatment

ED Incidm
dence

No statistically
significant difference
was found between
the two surgical appproaches.

EFEFI (among
BNSRP)
61% 39-54 years old
49% 50-59 years old
44% 60-64 years old
18% older than 65
years

Patients undergoing
fascia preserving
radical prostatectommy have significantlly better potency
outcomes than
patients undergoing
conventional nerve
sparing robotic
prostatectomy at 12
month follow-up

Outcome/
Conclusion

3

3

3

3

LOE

Table 24: Incidence of Erectile Dysfunction after Radical prostatectomy. Patients pre-operatively potent. Erectile Function assessed with or without erectile aids
post-operatively. [ 289, 291, 295, 305, 306, 307, 308, 309, 310, 311, 412, 313, 314, 315] (continued)
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12 months

12 months

Multicenter
report (18
centers)

Prospective

12 months

Consecutive
serie

Intercourse

Intercourse

Intercourse

Intercourse

Consecuttive serie (20
years)
4 years
(2.6-6.5)

Post op EF
assessment

Study Design Follow-up

SNS: Standard Nerve Sparing technique; Veil: Aphrodite’s Veil preservation technique.

1113

64
(41-81)

Rassweiler,
2006[314]

60,2

137

62
(43-75)

Curto, 2006[313]

Menon,
2007[315]

758

N

58
(54-63)

Age
Years±SD
(Range)

Bianco,
2005[312]

Author/
Reference

ED Incidm
dence

RALRP(VIP)
SNS
Veil

LRP

LRP

With or without
PDE5i

N/A

ED Treatment

32% SNS
7% Veil

With or without
PDE5i

47,5% BNS With or without
69% UNS
PDE5i

41,5%

BNSRRP 544
30% at 24
UNSRRP 210
months
NNSRRP 4

Surgical
treatment

Achieve no recurrrence, continence
and potency
Intrafascial technnique provides
better functional
outcomes
First multi-center
study focusing on
the
reproducibility of
LRP.
The preservattion of the “Veil of
Aphrodite” helps in
postoperative return
of erectile function in
patients with normal
preoperative erectile
function.

Outcome/
Conclusion

3

3

3

3

LOE

Table 24: Incidence of Erectile Dysfunction after Radical prostatectomy. Patients pre-operatively potent. Erectile Function assessed with or without erectile aids
post-operatively. [ 289, 291, 295, 305, 306, 307, 308, 309, 310, 311, 412, 313, 314, 315] (continued)

3. Radiotherapy

general terms potency or impotence without giving
a proper operational definition. In some articles,
a detailed definition of potency was provided,
though this was often not comparable. Only very
recent studies have used the IIEF questionnaire
[332] or the shortened IIEF-5 questionnaire [334].

a) Introduction
Despite the decrease in overall cancer incidence
and mortality rates in developed countries since
the early 1990s, cancer remains a major public
health problem. Among men, the most common
cancer affects the prostate and occurs more often
in the older population [330]. In recent years, the
number of patients diagnosed with prostate cancer
(PC) has increased dramatically because of the
widespread use of prostate specific antigen testing
and the possibility for cure of early disease. Standard
treatments for PC are radical prostatectomy,
external-beam radiotherapy (EBRT), brachytherapy,
hormonal therapy or observation. In recent years
patient’s quality of life, including sexual functioning,
plays a more significant role in decision making
about treatment type. In the 1980s and 1990s
penile prostheses and penile injections provided
limited options for male sexual dysfunction. With the
introduction of sildenafil (Viagra®) in 1998, media
attention to erectile dysfunction (ED) made sexual
problems more normative and increased acceptance
of help-seeking [331].

d) Etiology of Post-Radiation Erectile
Dysfunction
An extensive and critical review on the topic has been
published previously [335,336,337].
A study by Zelefsky and Eid [338] concluded that the
predominant etiology of radiation-induced impotence
was arteriogenic. Several more recent clinical studies
investigated the relationship between the radiation
dose to the neurovascular bundles, the penile bulb
and the penile bodies and post-radiation ED [339,
340, 341, 342, 343, 344, 345, 346, 347,348, 349,
350, 351, 352, 353, 354] presenting contradicting
results (Tables 25 and 26). Most studies have only
analyzed few patients and the statistical power can
be questioned. Post-radiation ED has more likely a
multifactorial etiology, and is not only based on the

b) Methods of Evaluating Erectile
Dysfunction
The most practical and quickest way to evaluate ED
is by using a questionnaire such as the International
Index of Erectile Function (IIEF) [332]. The IIEF has
been translated and validated in many countries,
though it has not been specifically developed for
cancer patients. In the published literature on postradiation ED different questions have been used, but
these were mainly incorporated into a more general
questionnaire on toxicity of radiation treatment, or
quality of life in general. For an extensive review of
the clinical evaluation and symptom scales for sexual
dysfunction assessment, see Chapter 6.

c) Definition of Potency
A clear definition of potency is mandatory in order
to make meaningful comparisons of the different
studies. The 2nd International Consultation on
Sexual Dysfunctions, held in Paris is 2003, defined
ED as the consistent or recurrent inability to attain
and/or maintain a penile erection sufficient for sexual
performance [333]. Rigidity of erections, presence
of spontaneous daytime erections or morning/
night erections are also important issues. It is also
necessary to differentiate between ED and not being
sexually active, often due to reasons not correlated
to erectile insufficiency such as absence of a willing
partner, or the lack of interest in sex. Psychological
factors in irradiated patients may play a role in postradiation ED and have to be kept in mind.
Fi.3: Schematic of the male genitalia.

In most published studies, authors referred to the
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LoE		
3D-CRT		
PB		
BT		
D xx		

Selek et al.,
2004[346]
Roach et al.,
2004[347]
Wernicke et al.,
2004[348]
MacDonald et al.,
2005[350]
Mangar et al.,
2006[351]
Brown et al.,
2007[352]
Vd Wielen et al.,
2008[353

Wright et al.,
2004[349]

Fisch et al.,
2001[344]
Merrick et al,
2001[341]
Merrick et al.,
2002[342]
Merrick et al.,
2005[343]
Kiteley et al.,
2002[345]

Authors

crura

crura

NVB

3

3

3

no

no

no

no

no

no

2

3

3

2

3

1

yes

yes

yes

yes

yes

yes

no

no

yes

yes

no

no

no

Prospective
ED evaluation

96

32

51

226

29

158

28

41

50

128

60

46

21

n=

Level of Evidence
Three-Dimensional Conformal RadioTherapy
Penile Bulb
Brachytherapy
Dose delivered to xx % of an anatomic structure

Penile bodies

3

NVB, crura

no

3

3

no

Other structm
tures than
PB

3

LOE

3D-CRT

IMRT

3D-CRT

BT

3D-CRT

3D-CRT

3D-CRT

BT

BT

BT

BT

BT

3D-CRT

Radiation
technique

NVB		
n.a.		
IMRT		

24

24

24

≥ 24

18-42

n.a.

≥ 24

12-41

24-45

13-42

26-79

35

24

Follow-up
(months)

no significant correlations

no significant correlations

mean D90 with a cut point of 50 Gy and 60 Gy

no significant correlations

median dose to D30, D45, D60 and D75

median dose to the penile bulb ≥ 52.5 Gy

minimum D90 with a 10% cut off point of the
prescribed dose. Paradoxical result in NVB
analysis
paradoxical result: potent patients had a higher
dose to penile base structures

no significant correlations

minimum D50 of the proximal crura.

minimum D50 of the PB

minimum D25, D50, D70, D75, D90 and D95 of
the PB

median D70 of the PB with a 70 Gy cut off point

Findings

NeuroVascular Bundles
not available
Intensity Modulated RadioTherapy

no

no

yes

no

yes

yes

no

yes

no

no

yes

yes

yes

Significant
correlation

Table 25: Correlation between radiation dose to the penile bulb and radiation-induced erectile dysfunction [341, 342, 343, 344, 345, 346, 347, 348, 350, 351, 352,
353]

Table 26: Correlation between radiation dose to the neurovascular bundle and radiation-induced erectile
dysfunction [ 339, 340, 341, 345, 349]
Authors

LoE

DiBiase et al.,
2000[341]
3

Other structm
tures than
NVB

Prospective
ED evaluation

n=

Radiation Follow-up Significant
Findings
technique (months) correlation

no

no

14

BT

n.a.

n.a.

Merrick et al.,
2000 [340]

3

no

yes

54

BT

37

no

Merrick et al.,
2001 [341]

3

no

yes

34

BT

13

no

Kiteley et al.,
2002 [345]

3

PB

yes

50

BT

24-45

no

Wright et al.,
2004 [349]

LoE
BT
NVB
ED

3

PB, crura

no

41

BT

12-41

no

Maximal
NVB doses
exceeded
average
values in
3 patients
with post
implant
impotence
no
significant
correlations
no
significant
correlations
no
significant
correlations
paradoxiccal result:
decreased
ED risk with
a higher
dose to the
right NVB

Level of Evidence
Brachytherapy
Neurovascular Bundle
Erectile Dysfunction

radiation dose to one single anatomical structure. If
this is the case, it is much harder to find a correlation
between ED and the dose to a specific structure.
Furthermore, it is very well possible that the structure
responsible for ED has not been investigated yet
(i.e. internal pudendal arteries). To date, no final
conclusions can be drawn whether or not the radiation
dose to the penile structures correlates with postradiation EDmq. Even in a prospective, randomized
trial such correlation was not found [353].

prospective studies. Two recent prospective trials
have shown an incidence of ED in 30-40% of the
patients treated by EBRT [357, 358]. Time elapsed
since radiation is important: prospective studies
show an increase of ED between one and two years
after radiotherapy, but it does not seem to change
after three years [357, 358].

e) Incidence of Erectile Dysfunction after
Radiotherapy

Brachytherapy was originally introduced not only to
limit the detrimental effects of EBRT on bowel and
urinary function, but also to help preserve sexual
function. The introduction of sophisticated 3D
computer-assisted dosimetry, and the availability of
intraoperative TRUS after the 1990s, led to a more
accurate and reproducible implants. In general, after
permanent seed implantations, ED rates ranged
from 5 to 51%, with the highest percentages found
after the combination brachytherapy and EBRT. The
highest ED rates, ranging from 29 to 89%, have
been reported combining the temporary Iridium-192
implants with EBRT.		

2. Incidence of Erectile Dysfunction after
Brachytherapy (Table 28)

1. Incidence of Erectile Dysfunction after
External-Beam Radiotherapy
An extensive review on the topic has been published
previously [356].
Only studies that prospectively evaluated erectile
functioning using validated questionnaires and using
a proper definition of potency are useful to draw
conclusions on the incidence of post-radiation ED
(Table 27). In general, this reaches about 60-70% in
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Table 27: Erectile Dysfunction after External-Beam Radiotherapy (EBRT) for Prostate Cancer: Prospective
studies [357, 358, 359, 360, 361, 362, 363]
Authors

 LoE Patients

Mean age*

n

years (range)

Patients
potent
prior to EBRT
n (%)

Mean follm
low-up
months
(range)

ED
%

Pilepich et al.,1995[359]

3

230

71† (49-84)

102 (44)

54† (n.a.)

72

Beckendorf et al.,
1996[360]

3

67

68 (54-84)

40 (60)

n.a. (8-12)

33

Beard et al., 1997[361]

3

121

n.a.

69 (57)

n.a.

57 at 3 months
64 at 12 months

Borghede et al.,
1997[362]

3

184

67 (46-83)

134 (73)

46 (24-96)

7

Turner et al., 1999[363]

3

290

69 (44-82)

182 (63)

23† (n.a.)

van der Wielen et al.,
2007[357]

1

174

68† (48-60)

139 (72)

27 (6-36)

Pinkawa et al., 2009[358]

3

123

71† (53-84)

54 (44)

16 (12-22)

38 at 12 months
59 at 36 months
27 at 12 months
38 at 36 months
73 at 16 months

LoE: Level of Evidence
n.a. data not available
*
mean age for entire group
†
median

Table 28: Erectile Dysfunction after Brachytherapy (BT) for Prostate Cancer [ 364, 365, 366, 367, 368, 369,
370, 371, 372, 373, 374]
Author

LoE EBRT Patients
n

Patients
potent
before
(range), years BT, n (%)
Mean age*

Mean follow-up

Incidence

(range), months

%

Martinez et al., 1995[364]

2

Yes

59

n.a

n.a.

19 (4-36)

Arterbery et al., 1997[365]

3

No

51

n.a.

35 (69)

n.a.

38
13 at 6
months

Koutrouvelis, 1998[366]

3

No

130

71† (49-90)

n.a.

n.a. (6-24)

5

Joly et al., 1998[367]

3

Yes

71

68 (51-82)

n.a.

n.a.

89

Sharkey et al., 1998[368]

3

No

434

73 (52-83)

n.a.

28 (12-60)

15

Kestin et al., 2000[369]

3

Yes

161

69 (n.a.)

n.a.

34 (5-86)

29

Sánchez-Ortiz et al., 2000[370]

3

No

114

69 (n.a.)

81 (71)

23 (4-72)

51

Sharkey et al., 2000[371]

3

No

299

73 (48-88)

n.a.

n.a.

15

Zelefsky et al., 2000[372]

3

No

248

65 (45-80)

221 (89)

48 (12-126)

29

Potters et al., 2001[373]

3

Yes

1166

69 (n.a.)

482 (41)

34 (6-92)

Stock et al., 2001[374]

3

No

416

66† (41-83)

313 (75)

31† (12-92)

†

†

†

†

†

31
21 at 36
months
41 at 72
months

LoE: Level of Evidence
EBRT = BT in combination with external-beam radiotherapy (EBRT)
n.a. = data not available
*mean age for entire group; †median
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f) Ejaculatory and other Sexual Dysfunctions

post-radiation ED this has not confirmed so far. A
multifactorial etiology has to be considered, taking
into account age, comorbidity, previous prostate
surgery, drugs, pre-treatment erectile function and
hormonal manipulation. The definition of (im)potence
advocated by the 2nd International Consultation on
Sexual Dysfunctions should always be used [333],
and ED evaluation should be standardized by using,
prospectively, validated questionnaires on quality
of life and sexual functioning, such as the IIEF. A
better understanding of the etiology would allow for
more specific therapeutic modalities. Finally, sexual
counseling is an important aspect. Patients need to
be correctly informed on the anatomy of the prostate,
on the possible sequelae of radiation on their sexual
life and functioning. Not only a functional penis but
a functional couple, has to be the goal. Thus sexual
desire, the importance of intercourse in their sexual
experiences and both partners’ satisfaction with
sexual life, has to be assessed as well.

A deterioration of sexual activity has been associated
with the severity of ejaculatory dysfunction, particularly
a decrease in volume or an absence of semen [375].
After radiotherapy, ejaculatory disturbances varied
from a reduction or absence of ejaculate volume
(2%-56%) to discomfort during ejaculation (3-26%)
and haemospermia (5-15%). Dissatisfaction with sex
life was reported in 25-60%, and decreased sexual
desire in 12-58%. One study reported a decreased
intensity of orgasm, decreased frequency and rigidity
of erections, and decreased importance of sex [338,
373, 374, 339].

g) Therapy
Dysfunction

of

Post-Radiation

Erectile

Prior to the introduction of sildenafil, only one small
study reported on the efficacy of intracavernosal
injections (ICI) in the treatment of post-radiation ED
[376]. All patients had erections sufficient for vaginal
penetration with an ICI. Dubocq et al. reported a high
satisfaction rate and low morbidity in 34 patients with
a penile implant [377]. With the availability of oral
drugs to treat ED, these methods of therapy are
loosing popularity. The efficacy of sildenafil after
radiotherapy in open-label studies has been reported
in up to 90% of the patientsnn, [378,379,380,381].
In the only randomized, double-blind trial performed
so far, sildenafil improved erections significantly
as compared to placebo; 55% of the patients had
successful intercourse with sildenafil (18% with
placebo) [382,383]. Similar results have been
reported in one randomized, double-blind trial using
tadalafil [384,385].

h) Prevention
Dysfunction

of

Post-Radiation

j) Recommendations
We recommend to define ED using the definition
advocated by the second international consultation
on sexual dysfunction: Grade C.
Use internationally validated questionnaires and
collect data on sexual functioning prospectively,
because time since radiotherapy is an important
factor: Grade C.
A likely multi-factorial etiology should guide
treatment of ED: Grade C.
Take the time needed to discuss sexual matters
after radiotherapy not only with the patient but with
his partner: Grade C.

Erectile

Phosphodiesterate-5 inhibitors are effective in
about half of patients [382, 383, 384, 385]: Grade A.

Prevention is a difficult matter. If one accepts the
hypothesis that radiation induces vascular damage,
then decreasing the dose to pelvic vascular structures
could decrease ED rate. As no reliable data are
available to correlate the radiation dose in the penile
structures and neurovascular bundles with the
prevalence of post-radiation ED, to date no
conclusions can be drawn. Possibly, reduction of
treatment margins, the use of fiducials to visualize
the prostate, more sophisticated radiation techniques
such as the intensity modulated radiotherapy (IMRT),
might all reduce the prevalence of post-radiation
ED. However, prospective studies with large series
of patients, and the use of standardized validated
questionnaires, have to investigate this hypothesis.

4. Androgen Deprivation Therapy
for Prostate Cancer treatment and
Sexual Dysfunction
a) Introduction
Androgen deprivation therapy (ADT) is widely
used for treating men with clinically localized or
advanced-stage disease prostate cancer (PCa), and
has served as both primary and salvage therapy
in selected patient populations [386]. Classically,
ADT was reserved for patients who had clinically
evident metastatic disease or for those who were
not candidates for more definitive local therapies,
although the indications for early use of ADT are
expanding [387,388,389].

i) Conclusion

Decreasing serum testosterone can have a
significant negative impact on quality of life for
patients treated with ADT due to adverse effects
including decreased libido, osteoporosis, vasomotor
flushing, fatigue, anemia, diabetes mellitus (DM),

The prevalence of post-radiation ED is high. There
are still no conclusive data on EBRT techniques, field
sizes, energy used and their specific influence on ED.
Although vascular damage seems to play a role in
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ii) Intermittent

metabolic syndrome, and altered body composition
[386, 390, 391, 392, 393, 394]. Despite the induction
of castrate testosterone levels with ADT and the
potential for loss of libido and resulting ED, there is
a subset of patients in clinical practice who maintain
erectile and sexual function [395].

See Table 29 with relevant studies comparing sexual
outcomes after ADT.

d) Management of ADT related SDs
Most standard treatments for ED such as oral
agents, vacuum erection devices, intracorporal
injection therapy, or placement of a penile
prosthesis, are good options. Other forms of
ADT, specifically antiandrogen monotherapy and
intermittent androgen deprivation, have also been
shown to be associated with significantly improved
sexual function. In the study by DiBlasio [395] (2008)
addressing treatment responsiveness, response
rates were 33–80% with medical therapy, including
44% receiving PDE5 inhibitors monotherapy. The
low desire as a consequence of ADT can improve
during the “off treatment phases” when on IAD [401].
No specific data have been found on absent or
delayed ejaculation.

b) Pathophysiology of ADT related Sexual
Dysfunction (SD)
Testosterone plays an important role in maintaining
male sexual desire. Testosterone also modulates
many aspects of the neurogenic vascular dilatation
integral to the erectile response. Thus men who
undergo ADT have a further decline in ability for
sexual intercourse and a decrease in sexual desire
compared with men who are not treated with
ADT [396]. Sex steroid action in the brain results
from the combination of rapid signaling as well as
classic transcriptional regulation [397]. Amongst
other actions, gonadal steroids act on brain regions
involved in the control of sexual behavior and
neuroendocrine regulation, modulating release
of neurotransmitters including dopamine which is
thought to modulate sexual desire. Available data
from preclinical and clinical studies, suggest that
in the corpus cavernosum, androgens regulate
the multiple signaling pathways and the structure
of cavernosal tissue. Androgens are involved in
the regulation of: (i) NOS isoform expression and
activity; (ii) phosphodiesterase-5 (PDE5) expression
and activity; (iii) alpha adrenoceptor expression
and function; (iv) smooth muscle cell growth and
response to vasodilators; (v) connective tissue
metabolism and deposition of the extra cellular
matrix ; (vi) differentiation of progenitor vascularstroma cells into myogenic and adipogenic lineages;
and in maintaining neural structure and function.
Androgen reduction causes changes in tissue
response to endogenous vasodilators causing
reduced blood inflow (failure to fill); changes in the
fibroelastic properties and expandability with poor
compliance of the corpus cavernosum, resulting in
increased blood outflow (failure to accumulate blood
under pressure) and dysfunctional veno-occlusive
mechanism, contributing to ED [398].

e) Summary
In summary, studies demonstrate that sexual function
is significantly impaired after ADT, and that these
effects are similar for surgical versus medical ADT.
However, men receiving LHRH agonists reported
more worry and discomfort and somewhat poorer
overall health and were less likely to believe they
are free of cancer compared to orchiectomy patients
[395]. These results reflect treatment delivered
to a heterogeneous group of patients in diverse
health care settings but may provide representative
information about the effects of hormonal therapy so
as to guide treatment decisions.
In recent years the concept of IAD has passed from
hypothesis to laboratory experiments and is now being
investigated in randomized, controlled clinical trials.
The potential benefits of IAD are an improvement in
the ADT adverse event profile normally associated
with CAD therapy, an increase in the patient’s overall
QoL, and a prolongation of the time taken for the
tumor to become androgen independent [401]. The
whole question of allowing testosterone therapy for
androgen deficient men with a history of prostate
cancer is addressed by Committee 14.

c) Incidence of SD across different treatment
modalities
Heterogeneity in collecting data and defining
outcomes makes the scant data on SD after ADT
difficult to interpret and sometime surprising. We
have reviewed data concerning:
i)

Androgen Deprivation (IAD)

f) Conclusions and Recommendations
Most endocrine-related health outcomes are similar
after surgical versus primary hormonal therapy
[399] (LOE 3). Adverse effects of ADT often mimic
testosterone deficiency due to other causes.
Symptoms such as hot flashes and sexual effects
significantly affect quality of life [402] (LOE 2).

Continuous Androgen Deprivation (CAD)
(1) Surgical
(2) Medical
(a) LHRH agonists
(b) LHRH agonists + antiandrogens: Combbined Androgen Blockade (CAB)

We recommend the information comparing surgical
and medical ADT is used by physicians and patients
when making treatment decisions: Grade C.

442

comitte 9.indd 442

8/25/2010 1:02:59 PM

Table 29: Sexual Function after Androgen Deprivation Therapy [395, 396, 399, 400]
Reference
Potosky
2001 [399]

Fowler
2002[396]

Basaria
2002[400]

DiBlasio
2008[395]

n

Treatment
modality

431

Lack of sexual
Orchiectomy
interest
(132)
Cease sexual
LHRH agonists
activity
(299)
ED

300 with
ADT
vs
2247 non
ADT, all
after RP

Sexual function
assessment

Inability to have
intercourse (past
Orchiectomy
30 days)
(108)
Lack of sexual
LHRH agonists
drive (past 30
(192)
days)

20 on
LHRH agonists Watt’s Sexual
ADT
Function
18 non
Questionnaire
ADT after
RP or
EBRT
20 healthy
controls

375

Medical
castration
Bilateral
orchiectomy

Self report ED
or ED treatment
before ADT*

20

Sexual Dysfunction
Conclusion
Incidence
51%
73%

LOE

No difference by type
of therapy

3

Patients who were
androgen deprived
had significantly
worse HRQoL
compared with non
androgen deprived

3

69%
98% vs 88%

69% vs 29%
Lower overall
score
Lower desire,
arousal, early
morning erections
and more
difficulties attaining
and maintaining an
erection.
Overall ED: 57/395
(14.4%)
51/57 on CAD
6/57 on IAD
40/395 NOED**

ADT (hypogonadism)
resulted in sexual
dysfunction rather
than surgery: There
was no significant
difference between
the non-ADT and
control group. !!!
Only 2.5% reported
normal libido after
ADT.
Patients were more
likely to report ED if
they were younger (<
70 years) and had no
evidence of DM

2

2

*ADT: GnRH agonist or GnRH agonist+Antiandrogen or bilateral orchiectomy. Medical castration: 264 salvage ADT
after primary treatment, 131 primary ADT. CAD: Continuous Androgen Deprivation (surgical or medical) 359, IAD:
Intermittent Androgen Deprivation 36.
** New Onset Erectile Dysfunction (NOED)

2. Sexual dysfunction

We recommend further studies to help physicians
carefully weigh the benefits against the morbidity
associated with ADT and to optimize the
management of adverse effects: Grade C.

There are numerous studies reporting sexual
dysfunction in patients with testicular cancer and after
the cancer treatment. Nazareth et al [405] conducted
a systematic review of literature from 1966 to 1999
and identified six controlled studies with end point
data (table 30). They concluded, with cautions, that
patients have increased risk for sexual dysfunction
after testicular cancer treatment.

II. TESTICULAR CANCER
1. Introduction
Testicular cancers are mainly germ cell tumors that
are classified histopathologically into seminoma,
nonseminoma and combined tumors. They account
for about 1% of all male cancers [403]. Excellent cure
rates have been achieved with greater than a 99%
cure rate in the early stages by the standardization of
treatment with surgery, radiation and platinum-based
chemotherapy [404]. Since testicular cancer affects
mostly young men aged 20-40 years, and these
patients will survive many decades after successful
treatment, the negative impact of the illness and its
treatment on their sexual lives should be carefully
addressed.

Jonker-Pool et al [406] conducted a meta-analysis of
36 empirical studies from 1975 to 2000 concerning
29 retrospective studies and 7 prospective studies
with the mean follow-up of 6.9 years. The mean
percentages for different sexual dysfunctions
are summarized in table 31 for the entire patient
population.
The outcomes of specific treatment modalities for
testicular cancer were also analyzed but without
comparing the retrospective with prospective data.
This was due to the small number of patients in
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4. Treatment

the prospective studies who reported outcomes
specified according to treatment modality (table 32).
Obviously, patients’ sexual dysfunction varies after
each treatment.

Treatment of sexual dysfunction for testicular cancer
survivors should follow the same principles as the
treatment for patients without a history of testicular
cancer. However, it is important to identify the
psychological distress of testicular cancer and its
treatment on patients and to include psychological
therapy. Hormonal abnormalities should be identified
and corrected unless there is a contraindication. All
men undergoing orchiectomy should be offered the
option of testicular implantation and the realistic
expectations of the testicular implantation should
be discussed with the patients [413]. Because the

Interestingly, recent studies provide controversial
results regarding the sexual function after the
testicular cancer treatment. These studies are
summarized in table 33.

3. Pathophysiology
The mechanism of sexual dysfunction associated
with testicular cancer and its treatment are complex.
The known and proposed theories are summarized
in table 34.

Table 30: Odds ratio (OR) of sexual dysfunction after testicular cancer treatment
Sexual Dysfunction
↓ Libido

OR
1.75

Comment
Study Source: 6 controlled studies. Population: 709 patients, 543 control

ED

2.47

Follow up: > 2 years. LOE: 3

↓ Orgasm

4.62

Pitfalls of the Studies: poor design, poor response rates, inconsistency in outcome

EjD

28.57

measure, no pretreatment sexual function information.

ED: Erectile dysfunction

EjD: Ejaculatory dysfunction

Table 31: Sexual dysfunction: Meta-analysis of 36 studies from 1975 - 2000
Sexual Dysfunction

Retrospective Studies

Prospective Studies

n = 2.437
20%
11.5%
20%
44%
24%
19%

n = 338
11%
14%
9%
51%
13%
18%

↓ Desire
Erectile dysfunction
↓ Orgasm
Ejaculation dysfunction
↓Sexual Activity
↓Sexual satisfaction
LOE: 3

Table 32: Sexual dysfunction of specific treatment modalitites
Sexual Dysfunction

SL

RT

PCT

n=108
25%

n=417
14%

Erectile Disorder

7%

Orgasmic
Dysfunction

24%

Loss of Desire

RPLND

n=160
25%

PCT +
RPLND/
RRRTM
n=404
13%

n=193
66%

PCT +
RPLND
+ RT
n=26
NR

25%

11%

11%

10%

24%

23%

28%

22%

11%

55%

Comment

high % of ↓ desire with SL,
PCT and RPLND
high % of ED with RT

high % of orgasmic
problem with
PCT+RPLND+RT
Ejaculation
16%
40%
28%
62%
81%
60%
high % of EjD with RT,
Disorder
RPLND/RRRTM
↓ Sexual Activity
11%
29%
34%
29%
0%
NR
Low % of ↓ Sexual Activity
with SL and RPLND
Sexual
8%
16%
15%
20%
NR
NR
Low % of Sexual
Dissatisfaction
Dissatisfaction with SL
NR=Not Reported; SL=Surveillance; RT=Radiotherapy; PCT=Polychemotherapy; RPLND=Retroperitoneal lymph
nodes dissection; RRRTM=Resection of residual retroperitoneal tumor mass. LOE: 3
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Table 33: Sexual function after testicular cancer treatment – recent data [404, 407, 408]
Authors

Testicular Cancer Treatment

Total patients Evaluation

SL

Incrocci et al.
2002 [407]

123

sexual interest
sexual activity
sexual pleasure
ED

Lackner et al.
2005 [408]

53

IIEF – EF scores

Wiechno
et al. 2007
[404]

326

ED with IIEF – EF
scores < 22

CT

PCT

RT
21%
23%
20%
17%

28

27.5

30

40%

Comment
No significant difference was
found between patients and age
matched controls (p > 0.05, but
data was not provided).
LOE: 3
No significant difference among
three groups. LOE: 3
Data were obtained in patients
who were cancer free for at least
2 years.
No information regarding sexual
function before treatment of
cancer. LOE: 3

Table 34: Pathophysiology of sexual dysfunction after testicular cancer treatment [403, 404, 405, 406, 407,
408, 409, 410, 411, 412, 413,]
Theory
Nerve damage

Rational
EjD occurs in almost 100% of patients with
bilateral radical RPLND due to the damage to the
postganglionic nerves of the hypogastric plexus.
Template RPLND with the nerve-sparing techniques
can preserve the ejaculatory function. EjD can still
occur in about 10-20% of patients after the use of
current RPLND techniques[406, 409, 403]. More
patients now have retroperitoneal surgery to debulk
residual disease, and may end up with EjD because
nerve-sparing is less effective in this context. [410]
LOE: 3-4

Comment
It is suggested that RT could
damage small blood vessels
causing ED[405], but it is not
known whether reported EjD
after RT to bilateral para-aortic
and ipsilateral hemipelvis to treat
seminoma is associated with
nerve damage[406].

Hormonal disturbance Testicular cancer can cause hormonal disturbances
with effects on gonadal function that independently
influence sexual function[405]. In a cohort of 326
patients with cancer free > 2 years, 55% and 49% of
patients had elevated LH and FSH; 15% of patients
had decreased testosterone and 7% of patients had
abnormal estradiol levels. The correlation analysis
revealed elevated LH and abnormal estradiol were
significantly associated with sexual dysfunction[404].
LOE: 3

Platinum-based chemotherapy
may contribute to the long
term increase in gonadotropins
and decrease in testosterone
levels[411, 412]. However,
a retrospectively study in 53
patients with a median following
up > 14 months found that
chemotherapy for testicular
cancer has no greater risk
of developing a hormonal
disorder than those following a
surveillance strategy[408].

Body imaging effect

Correlation study revealed that changes in body
image are statistically significant in association with
negative impact on patients’ sexual life[407]. The
appearance of normal male scrotum is important
and orchiectomy per se can affect psychosexual
function[413]. LOE: 3-4

Body image has been reported
improved after testicular
prosthesis implantation[403], but
it is not known whether this would
also significantly improve their
sexual life.

Psychological effect

In a cohort of 326 patients with cancer free > 2
years, more than 27% of patients had abnormal
anxiety levels and more than 15% of patients
had depression[404]. The symbolic nature of the
testicular cancer in young men apparently will cause
psychological distress[405]. LOE: 3-4

There was no study specifically
examining the interactions
between psychological distress
and sexual dysfunction in
patients after testicular cancer
treatment.
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fertility outcome in testicular cancer patients varies
so much between individuals, and because ultimate
treatments are not always predictable at diagnosis,
routine sperm banking is recommended before
beginning chemotherapy or pelvic radiotherapy
[414].

orchiectomy should be offer the option of testicular
implantation [407, 413, 403] (LOE 3/4): Grade C.
Early psychological counseling should include
accurate information and support regarding
sexuality during and after testicular treatment:
Grade C.

5. Prevention

Routine sperm banking is recommended before
beginning chemotherapy or pelvic radiotherapy;
Grade C

Modified retroperitoneal lymph nodes dissection
(RPLND) with nerve sparing surgery has proved to be
and will continue, if indicated, to be the most effective
preventive strategy to avoid EjD. Early psychological
counseling should include accurate information
about the sexual risks after specific treatment and
psycho-sexual vulnerability that may evolve due to
the intrinsic actual and symbolic danger of a genital
tumor at a relatively young age. Study has shown
that patients with testicular cancer who suffered
sexual dysfunction reported extremely high needs
for information and support [415]. Unfortunately, the
latter was lacking for more than half of the patients
both during cancer treatment and at the 5.9 year
follow-up. Adequate information and support may
prevent or reduce sexual anxiety and suffering.

III PENILE CANCER
1. Introduction
Penile cancer (PC) is rare in men in the USA and
Europe, and accounts for 0.4-0.6% of all malignant
diseases in men in these regions. However, it is a
substantial health problem in developing countries,
and can constitute up to 10% of malignancies in men
in some African and South American countries [416].
In urban India, the age adjusted incidence rates vary
from 0.7 to 2.3 per 100 000 people in the populationbased cancer registries, and in rural India, the
rate is three per 100 000 people - more than 6%
of all malignant diseases in men [417]. The lowest
incidence of PC has been reported in Jews [418].
It is a disease of older men, but is not unusual in
younger men and has also been reported in children
[419].

6. Conclusion
With some conflicting studies, available evidence
indicates that sexual dysfunction affects some
patients after testicular cancer treatment. Higher
level evidence is needed involving larger prospective
controlled studies using standardized instruments
and measures of sexual function before and after
the treatment of testicular cancer. Nerve damage
during the RPLND surgery is proven to be the
responsible, yet preventable etiology in most cases
for EjD. Hormonal disturbance maybe considered as
a correctable cause for sexual dysfunction in some
patients. Changes in body image are significantly
associated with a negative impact on patients’ sexual
life and all men undergoing orchiectomy should
be offered the option of testicular implantation.
Psychological distress appears to play an important
role in developing sexual dysfunction in patients after
testicular cancer treatment and early psychological
counseling should include accurate information and
support regarding sexuality during and after testicular
cancer treatment.

2. Effects on Sexual function
Of all urogenital cancers, the one that most obviously
jeopardizes sexual function is PC. It is an especially
distressing disease because of its serious physical
and psychosexual consequences. The conventional
treatment for this cancer is partial or total penile
amputation, radiation- or laser therapy. It appears
that most patients can still enjoy a sexual life if
laser treatment is used [420,421]. More invasive
procedures reduce this likelihood [422]. If the lesion
is early and noninvasive, conservative treatment
with local resection, Mohs micrographic surgery,
topical chemotherapy, external beam radiotherapy,
brachytherapy, cryosurgery, or laser therapy can
be used, with only marginal compromise of sexual
function and satisfaction [423,424,425,426,427].

Avoidance of nerve damage of RPLND surgery
is paramount given it is the responsible, yet
preventable etiology for most cases of ejaculatory
dysfunction [406, 409, 403] (LOE3/4): Grade C.

In partial penectomy, in spite of a reduction in the
penile length, vaginal penetration is frequently
possible as is the ability to reach orgasm and
ejaculation. The main reason for not resuming
sexual intercourse appeared to be related to feelings
of shame owing to the small penile size and absence
of glans penis found in 50% of sexually abstinent
patients [422].

Since changes in body image appear to be
associated with a negative impact on patients’
sexual life and function, all men undergoing

If total penectomy is necessary, the reason for not
resuming sexual intercourse or masturbation is
obviou [428], however, no studies have been found

7. Recommendations
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5. Recommendations

addressing sexual function outcomes with regards
to other sexual activities and satisfaction in these
patients.

Pre-treatment education is recommended to
minimize psychologically-based sexual dysfunction.
Include confirmation that intercourse can occur
with a short penis: Grade C.

Surgical complications may also compromise
resumption of sexual activity after amputation.
Meatal stricture is the most frequent complication
after partial penectomy. Excessive penile shaft
skin has not been described as a complication;
keeping it may give the post penectomy phallus an
appearance of a short uncircumcised, but normal,
penis. However, the excessive skin may interfere
with function and require excision.

Since penile cancer is a curable condition when
diagnosis and treatment is implemented early,
preservation of maximal penile shaft is advocated
so as to allow continual sexual function [428, 423,
422] : Grade B.
Whether penectomy is partial or complete,
multidisciplinary follow-up including clinicians
trained in sex therapy is recommended: Grade C.

Few reviews have dealt with the quality of life and, in
particular, sexual function of patients treated for PC.
Table 35 shows the most relevant studies.

E. CANCER IN MEN AND WOMEN

3. Management of PC related sexual
dysfunctions

I. PELVIC (NON GYNECOLOGICAL)

Given that PC most frequently appears later in
life, some patients may develop ED after definitive
treatment. This can be managed with current
therapies, regardless of the therapeutic method
used for the malignancy. The studies shown in Table
35 confirm that a high percentage of patients with
partial penectomy maintain sexual function. This
suggests that adequate follow-up possibly with a
multidisciplinary team may improve sexual desire,
function and satisfaction after partial penectomy,
although this remains to be demonstrated [422].

1. Bladder
a) Introduction
Bladder cancer, usually transitional cell arising from
the bladder mucosa, is the fourth most common
cancer in men, although it is three times less frequent
in women. The approximately two-thirds of tumors
which do not spread beyond the bladder lining are
treated locally, even when recurrent. When there is
invasion of the bladder wall, radical cystectomy is
indicated. Bladder cancer can spread locally into the
prostate, vagina, or uterus. It may also metastasize
to distant organs. Currently, metastatic bladder
cancer cannot be eradicated. Regardless of the
type of treatment, psychological concerns of cancer
recurrence or of “being unclean” may add to sexual
dysfunction from nerve damage and loss of sexual
organs.

4. Summary
-

Prevalence of PC varies widely between
regions and races.

-

Although PC is amenable for primary and
secondary prevention, it has been ignored
as a public health issue

-

Factors implicated in its etiology and suitable
for intervention are: circumcision and poor
genital hygiene.

-

Conservative treatment, when feasible,
should be aimed to preserve as much of the
penis, hence sexual identity and activity.

-

Partial penectomy seems to have a lesser
impact on sexual function than expected.

-

A proper follow up, including a multidisciplinary
team should be considered, to optimize the
outcome.

-	

The gap between “western” and “developing”
countries, with regards to diagnose,
treatment and outcomes, completely falls
within the scope of this Consultation on
Sexual Dysfunctions, raising the need for
an effort on education on how to prevent PC
incidence.

b) Intravesical Treatment
Superficial cancer is removed during cystoscopy,
typically followed by chemotherapy or immunotherapy
with Bacille Calmette-Juërin (BCG) instilled into
the bladder [429]. There is little research on the
impact of treatment for superficial cancer on sexual
function in men or women. Intravesical therapy
is typically followed by a week of pelvic pain [430]
and sometimes temporary ED [431]. One small,
cross-sectional comparative study suggested men
and women receiving intravesical chemotherapy
have similar sexual function as those receiving only
cystoscopic tumor removal [432].

c) Pelvic Radiotherapy
Definitive radiotherapy is rarely used because
long-term survival is much poorer than after
radical cystectomy [433]. Radiation also typically
decreases bladder capacity, causing problems
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Table 35: Sexual Function after Penile Cancer Treatment [ 422, 423, 428]
Sexual function after Penile Cancer treatment
Author/year Sample size
Median age
(range)

Treatment
modality

Assessment

Follow-up:
median
(range)

D’Ancona/
1997[428]

14
50,5 ( 37-70)

Partial
Questionnaires Median 11.5 64% overall
penectomy OSFQ*
months
sexual function,
(range: 6-72) sexual interest,
satisfaction
remained normal
or slightly
decreased.
Masculine
self-image
and partner’s
relationship
unchanged.

QoL, including 3
sexual
function is
retained
after partial
penectomy in
a majority

Windahl/
2004[423]

40
64 (34-90)

Laser

Romero/
2005[422]

18
52(35-86)

Partial
Personal
penectomy interview and
IIEF***

Structured
face-to-face
interview

Results

Conclusions

LOE

Median 3
years (range
6 months-15
years)

72% unaltered
EF**; 22%
decreased EF;
6% improved
EF.50% satisfied
very satisfied
with their sexual
life; 10% had
dyspareunia.

Laser
treatment
of localized
penile
carcinoma
preserves
the penis
and generally
provides
satisfactory
sexual
function and
cosmetic
results.

3

23.5 months
(range 6-62)

55.6% erection
that allowed
intercourse;
66,7% sustained
the same and
level of sexual
desire; 72,2%
continued to
have ejaculation
and orgasm
with sexual
stimulation or
intercourse.
Only 33.3%
maintained
preoperative
sexual
intercourse
frequency and
were satisfied
with their sexual
relationships with
their partners
and their overall
sex life

Preoperative
and
postoperative
scores were
statistically
different for
all domains
of sexual
function
after partial
penectomy.

3

*OSFQ= Overall Sexual Function Questionnaire (Domains: Sexual Interest, Sexual Ability, Sexual Satisfaction,
Relationship with Partner, Sexual Identity, Frequency of Coitus)
** EF= Erectile Function; *** IIEF= International Index of Erectile Function;
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with urinary frequency, urgency, and incontinence.
However, some small retrospective studies found
male sexual function to be less impaired after
definitive radiotherapy than after radical cystectomy
[434,435,436] (LOE 4). Definitive radiotherapy
remains an option for patients who refuse radical
cystectomy or whose health makes them poor
surgical candidates.

[438,440]. Other modifications include sparing the
prostate, seminal vesicles and vasa deferentia so
that both erectile function and ejaculation and fertility
can be preserved [441]. Originally intended only for
benign bladder conditions, this procedure has been
adopted by some urologic oncologists for men with
high risk superficial disease. It remains controversial
since invasive transitional cell carcinoma is found at
the apex of the prostate in 17-48% of men and another
29-40% have occult adenocarcinoma of the prostate
found in the pathology specimens, which had not
been suspected before cystectomy [442,443,444].
Although nerve-sparing appears to reduce the risk
of ED, particularly if the entire prostate is spared, the
risk of local recurrence is also elevated (LOE 4). A
recent review of 252 cancer patients who had some
form of prostate-sparing cystectomy also found a
suspiciously high rate of distant metastases [444].

d) Radical Cystectomy and Nerve Sparing to
Preserve Erectile Function
Standard radical cystectomy also removes the
prostate, seminal vesicles and pelvic lymph nodes.
When cancer is multi-focal, especially when it is
present in the bladder neck or urethra, the entire
urethra may be removed. Recently, the need for
urethrectomy has been challenged and in the future,
the procedure may be done less often [437]. Although
orgasm is preserved, it is different due to the loss of
ejaculate after radical cystectomy. ED is usual.

Recovery of erectile function may be enhanced
after nerve sparing prostatectomy during radical
cystectomy by the use of penile injection therapy or
the oral phosphodiesteraste inhibitors within a few
weeks of surgery. This sexual rehabilitation may
also include a counseling component, which was
shown to improve patient satisfaction with treatment
outcome [448].

Nerve sparing techniques to preserve erectile function
after radical cystectomy were suggested by Walsh
and Mostwin in 1984 [438]. To provide a context for
the success of nerve sparing cystectomy, Schover et
[439] interviewed 112 men about to undergo radical
cystectomy, with a mean age of 63 years. Seventy
three men provided follow-up data 13 months post
surgery: sexual inactivity increased from 20% before
cystectomy to 50% at follow-up. Preoperatively, 35%
had ED vs. 94% at follow-up. Table 36 summarizes
the outcome of nerve-sparing cystectomy. Some
procedures remove the whole prostate, attempting to
avoid the neurovascular bundles lateral to its surface

e) Types of Urinary Diversions
It is presumed that having urinary continence
will increase the likelihood of remaining sexually
active. Unfortunately, it is impossible to conduct
a randomized trial comparing ileal conduits with
the two major competing diversions. The continent
cutaneous diversion, often called the Kock or

Table 36: Outcomes of Nerve Sparing Cystectomy to Preserve Erectile Function [ 438, 440, 441, 445, 446, 447]
Reference

N

Procedures

Erectile Function

Other Outcomes

LOE

Walsh & Mostwin,
1984[438]

11

Radical cystectomy
sparing nerve bundles

67% “able to have
intercourse”

--

4

Zippe et al.,
2004a[445]

16 NS
33 NNS

Radical cystectomy
sparing nerve bundles

91% had ED at mean Only 9% could use
48-mo. FU
PDE5-inhibitors
successfully

4

Hekal et al.,
2008[446]

21 NS
24 NNS

Radical cystectomy
sparing nerve bundles

0% ED
42% ED

Sildenafil worked
in 21% with NS but
none with NNS

4

Puppo et al.,
2008[440]

37

Intrafascial
prostatectomy, sparing
SV, VD, nerve bundles

Only 14% had
moderate/severe ED

No loss of urinary
continence

4

Nieuqenhuijzen et al.,
2005[441]

40

Spared prostate, SV,
VD, and nerve bundles

Only 23% had ED

Was 42 mo. FU, but 4
subjective criteria
used

Davila et al.,
2007[447]

15
6

Spared apex of prostate IIEF EF score 20
Spared whole prostate IIEF EF score 30

At 30 months,
excess local
recurrence rates

4

Abbreviations: NS: nerve-sparing; NNS: non nerve-sparing; ED: erectile dysfunction; FU: follow-up; PED5Inhibitors: phophodiesterase5-inhibitors; SV: seminal vesicles; VD: vasa deferentia; IIEF: International Index of
Erectile Function
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Indiana pouch, has an internal reservoir for urine
that is drained every few hours by putting a catheter
into a smaller, “continent” ostomy opening on the
abdomen. The continent ostomy requires careful
adherence to a schedule of emptying the pouch
with a catheter, and if leakage occurs, it is difficult
to manage. A neobladder is the second option. The
ureters are connected to a new bladder reservoir,
created from a bowel segment, which is also attached
to the remaining urethra so that urination can occur
through the urethral opening for men or women.
A major drawback of the neobladder is that many
patients have some stress incontinence during the
day and more severe lack of urinary control during
sleep [433]. Since surgery to create a neobladder is
longer and more complex than that to make an ileal
conduit, reconstruction is significantly more common
in patients who are younger, male, Caucasian, welleducated, treated at an academic center, and with
less comorbidity [449]. Given the differing pros and
cons of the three diversions, a recent review of the
literature found no clear evidence for superiority of
one method over another in terms of general quality
of life (LOE: 3) [450] in agreement with Table 37
which summarizes evidence of impact of varying
urinary diversions on sexual function or activity.

along with node dissection. Because bladder cancer
becomes more common with age, many women may
not be sexually active at diagnosis. One older study
[456] identified only 9 sexually active women out of
39 who had received radical cystectomy during a
38-month period. In these women, the vagina had
been repaired without any tissue grafting, resulting
in a narrowed or shallower vagina. Nevertheless,
therapy including lubricants, topical estrogen,
dilators, counseling, and pelvic muscle relaxation
helped 7 to resume intercourse with no or only mild
discomfort. Orgasmic response remains intact after
radical cystectomy.
For women with cancer at the bladder neck
urethrectomy is usually necessary and prevents
construction of a neobladder [444]. Direct sexual
consequences of urethrectomy have not been
studied in women.
Surgeons have also tried to use more limited
resection and nerve-sparing to improve women’s
quality of life after radical cystectomy. Reports in
the literature have been limited to small case series.
One concern has been that traditional cystectomy
may cause clitoral numbness [457]. A study of
sensory thresholds in 16 women after radical pelvic
surgery showed, however, that sensation was only
reduced in the area of the proximal urethra, whereas
sensation in the distal urethra was intact [458]. The
pelvic nerve plexus that mediates sensation in the
upper urethra is often damaged in surgery, but the

f) Modifications to Female Radical
Cystectomy
Radical cystectomy has typically included removing
the uterus, ovaries, and front part of the vagina

Table 37: The Impact of Type of Urinary Diversion on Male Sexuality [ 432, 445, 451, 452, 453, 454, 455]
Reference

N

Procedures

Erectile Function

Other Outcomes

LOE

Bjerre et al.,
1998[451]

27
49

Ileal conduit
Cutaneous diversion

81% of men had ED,
26% sexually active 4
no difference by group at FU, less likely if
.68 years

Henningsohn et al.,
2002a[452]

95
112

Cutaneous diversion
Healthy controls

94% ED at 1-year FU
48% ED

No difference from
controls in QOL

Zippe et al.,
2004[445]

8
3
38

Ileal conduit
Cutaneous diversion
Neobladder

86% at 4-year FU, no
difference by group

Only 52% of men
4
with ED sought help

Kikuchi et al.,
2006[453]

13
11
15

Ileal conduit
Cutaneous diversion
Neobladder

100% had ED, no
difference by group

Desire for sex also
low

Studer et al.,
2006[454]

442

Neobladder

78% ED

15% successful use 4
of medical therapy
for ED

Gilbert et al.,
2007[432]

60
93

Ileal conduit
Neobladder

Both groups had poor
sexual function

Continence worse if 3
neobladder

Frich et al.,
2008[455]

37
16
19

Ileal conduit
Cutaneous diversion
Neobladder

81% had ED at 2- to 5- Continence worse if 3
year FU, no difference neobladder
by group

4

4

Abbreviation: ED: erectile dysfunction; FU: follow-up
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pudendal nerve, which innervates the lower urethra,
clitoris, and outer third of the vagina, is not in the
surgical field. As in men, type of urinary diversion
appears to have little impact on women’s sexual
function after radical cystectomy [457, 431]. The
Cleveland Clinic group [459,460] have described a
technique to preserve the neurovascular bundles
on the anterior vaginal wall by using careful sharp
dissection to separate it from the urinary bladder. It is
unclear whether sparing the neurovascular bundles
can help even postmenopausal women to have better
blood flow into the vaginal walls with sexual arousal,
and therefore more normal vaginal lubrication, or
if the benefit is due to sparing more of the anterior
wall so that vaginal size remains optimal. It is also
important to acknowledge a selection bias, in that
women more interested in maintaining sexual activity
may opt for nerve-sparing cystectomy. Retrospective
comparisons of women who choose one procedure
vs. another may not be very enlightening. Table 38
summarizes different cystectomy types and their
impact on female sexuality. Operations that spare
neurovascular bundles and vaginal tissue may help
preserve sexual function (LOE 4).

Sparing the anterior vaginal wall and/or
neurovascular bundles may help preserve sexual
function in women: however larger prospective
studies are needed [459] (LOE 4): Grade C.

2. Colorectal Cancer
a) Introduction
Treatment for colorectal cancer has the potential
to interfere with sexuality in a variety of ways.
Despite surveys indicating intact quality of life after
colorectal cancer, specific assessment of sexuality
consistently reveals high percentages of men and
women discontinuing sexual activity or experiencing
sexual dysfunction [462,463,464,465]. Furthermore,
in prospective cohorts, other psychosocial and
physical symptoms improve over time while sexual
function remains impaired [462, 466,467,468]. When
thirty long-term survivors of colorectal cancer were
interviewed, the two most distressing problems
associated with their cancer were pain and sexual
dysfunction.
If the tumor is in the rectum, cancer treatments are
more likely to impair sexual function. In a recent
comparison, 86% of survivors of rectal tumors had
sexual dysfunction compared with 39% of colon
cancer survivors [469]. Intuitively one would expect a
colostomy to impair psychosexual functioning more
severely than surgeries that preserve the anus. In a
retrospective survey of 476 cancer survivors who had
lived a mean of 10 years with a colostomy, complaints
about interference with sex were common. Fifteen
percent of cancer survivors had become sexually
inactive. ED was present in 79% of men [470].
Interestingly, 71% of those remaining active were
satisfied with their sex lives. Unfortunately, surgery
that reconnects the colon and rectum typically
leaves survivors with bowel frequency and some
incontinence. In fact a recent Cochrane review of
8 published studies found no clear advantage of

g) Recommendations/ conclusions
Research is needed on the sexual impact of
repeated treatment for superficial tumors with
cystoscopy/intravesical chemotherapy: Grade C.
With cystectomy, type of urinary diversion does not
predict sexual activity or function [451, 452, 457,
453, 455, 461]: Grade C.
Nerve-sparing cystectomy has limited impact on
erectile function [445, 446] (LOE 4). Grade C
Prostate-sparing cystectomy reduces ED but also
increase local and distant recurrence rates [440,
447] (LOE 4): Grade C.

Table 38: Female Sexual Function and Radical Cystectomy [ 457, 459, 461]
Reference

N

Zippe et al., 2004[457]

10 Ileal conduit
At 2-year FU no difference by Classic operative
7 Cutaneous diversion group, 48% inactive, 37% low technique, no NS
10 Neobladder
desire, 22% dyspareunia, 45%
inorgasmic

Procedures

Volkmer et al.,
2004[[461]

44 Neobladder, NNS

39% stayed sexually active
and 65% of this group
said better sex than before
cystectomy

Classic operative
4
technique, no NS; if
> age 60 at time of
surgery, had benign
disease, and a sexual
partner, better sexual
functioning

Bhatt et al., 2006[459]

6
7

Preserved FSFI score
Big drop in FSFI score

Anterior vaginal wall
and neurovascular
bundle spared

NS
NNS

Sexual Function

Other Outcomes

LOE
4

4

Abbreviations: NS: nerve-sparing; NNS: non nerve-sparing; FU: follow-up; FSFI: Female Sexual Function Index
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their sexuality. As Table 42 illustrates, in six recent
surveys that provided information on participation
from men vs. women in completing sexual items,
response rates for men ranged from 52% to 100%
compared to 27% to 70% for women [477, 463, 488,
485, 486, 479].

sphincter-saving surgical procedures over colostomy
on quality of life [471].

b) Assessing Sexual Problems after Colorectal
Cancer Treatment
Two major quality-of-life inventories have been
validated for patients with colorectal cancer, the
EORTC QLQ-CR38 [472] and the FACT-C [473],
each with a few items assessing sexual function.
It remains difficult to compare rates and types of
dysfunction across studies, however, because some
researchers use idiosyncratic questionnaires and
some use the more detailed International Index of
Erectile Function [463, 474, 475] and Female Sexual
Function Index [476, 463] scales, which measure
sexual function in any adult population. Some
general conclusions can be drawn, however.

d) Anal Cancer and Sexual Function
Unlike colorectal cancer, anal cancer is a type of skin
cancer that is strongly related to the human papilloma
virus (HPV). Risk for these lesions increases when
a person’s immune function is compromised:
from Human Immunodeficiency Virus (HIV) [497],
chemotherapy, immunosuppressive drugs for
example. Since the advent of HIV, rates of squamous
cell carcinoma of the anus have been increasing.
Research has not yet examined the impact of anal
cancer on sexual behavior or satisfaction. Since
treatment usually involves simultaneous local
radiation therapy and chemotherapy [498], receptive
anal intercourse would probably become painful and
alternative types of sexual stimulation might need to
be substituted. Radiation induced vaginal stenosis
is also likely.

c) Rates and Types of Sexual Dysfunction
Table 39 lists treatments for colorectal cancer, their
hypothesized impact on sexual dysfunction, and
evidence in the literature. Tables 39 and 40 summarize
research studies that report the prevalence of
sexual dysfunctions in men and women treated
for colorectal cancer. Unfortunately researchers
have focused on the physiological impact of cancer
treatment without exploring the relationship between
sexual function or satisfaction and other indices of
mood and coping [462, 463, 467, 477, 478, 479].
It is probable that emotional variables, including
premorbid psychosocial adjustment, social support,
and socioeconomic status interact with physiological
impairment in determining sexual outcomes. Even
from a physiological standpoint, many men in the
age group at high risk for colorectal cancer already
have erection problems related to comorbidities that
damage the penile vascular system and/or autonomic
nerves, such as obesity, diabetes, smoking, or
alcohol abuse [477, 463]. Some surveys have found
older age to be a better predictor of sexual function
than a specific type of colorectal cancer treatment
[478, 479].

e) Recommendations / conclusions
Avoid abdominoperinel resection if possible, since
it has a worse impact on sexual function [463, 479,
482] (LOE 4): Grade C.
The combination of radiotherapy and surgery leads
to more dysfunction than either treatment alone
[464, 467, 463, 468] (LOE 2): Grade B.
Nerve-sparing with a laparoscopic total meso-rectal
excision is promising in preserving erections [486,
489] (LOE 4): Grade C.

II. Hematopoietic Cell
Transplantation
1. Introduction
Over the past 20 years survival after hematopoietic
cell transplantation has increased dramatically,
making quality of life more salientse [499]. The
typical preparation for transplantation of bone
marrow or of peripheral blood stem cells is intensive
chemotherapy and/or whole body irradiation,
destroying the patient’s bone marrow so that no new
blood cells can be made. Transplanted bone marrow
or blood stem cells then restore the patient’s ability
to produce new blood cells. The transplant material
may be gathered before preparation from the patient
(autologous transplantation) or is obtained from a
donor matched to the recipient on human leucocytic
antigens (HLA), proteins on the surface of blood
cells (allogeneic transplantation). Increasingly, less
intensive regimens are used, followed by infusing
blood stem cells and using growth stimulating factors

Although a number of surveys have concluded that
men are more likely to have sexual dysfunction than
women after treatment for rectal cancer [478, 477,
481, 494], few data are available for women. Many
elderly women are not sexually active at the time of
cancer diagnosis [477, 463, 478, 495]. Typically they
lack a partner or their partner is ill or has erectile
dysfunction. Women also appear more likely than
men to give up sexual activity after cancer treatment
[477, 463]. For those women who remain sexually
active (Table 41), prevalence and types of problems
appear similar to those in women treated for other
pelvic tumors, such as cancer of the bladder, ovaries,
or uterus [456].
Finally, a greater proportion of women in the cohorts
refuse to complete questionnaires that ask about
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Table 39: Colorectal Cancer Treatments and Their Impact on Sexual Function [ 463, 464, 465, 467, 468, 477,
478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493]
Intervention

Hypothesized Impact

Evidence in Men

Abdominoperineal
resection
(APR),
complete
removal of
rectum and
anus with
creation of
colostomy

ED from damage to inferior
hypogastric nerve plexus
and prostatic nerve plexus,
diminished arterial flow
to penis[480]; Damage to
emission when sympathetic
nerve pathways in the
superior hypogastric nerve
are interrupted higher in the
pelvis, orgasm preserved
but no ejaculate[481];
Partial resection of posterior
vaginal or BSO can cause
dyspareunia. Impact of
colostomy on sexual
activity[463]

Retrospective cohort
studies: Male sexual
problems worse after
APR than other rectal
surgeries [463, 479,
482]

Low anterior
resection
(LAR) of the
rectum with
reanastomosis,
sometimes
including
J-pouch to
minimize
urgency and
incontinence

May be better than APR
because entire rectum is not
mobilized, but if done with
older, blunt dissection, may be
more likely to damage nerves
involving erection. Need to
compare LAR and APR when
both done using TME. Also no
colostomy.

Male sexual problems
better after LAR than
APR, retrospective
cohorts [483, 477]

Total
Mesorectal
Excision (TME)
mobilizing the
whole rectum
using sharp
dissection
from the
pelvis before
removing it.
Can be done
with LAR or
APR.

Easier to identify and spare
autonomic nerves involved in
erectile function and antegrade
ejaculation of semen; May
also spare nerves important
to female sexual function.
Minimizes damage to pelvic
arteries and veins[484]

Rates of ED after TME
still range from 50%
to 90%[463, 465, 477,
485]; Slight advantage
for TME over older
techniques in ED and
antegrade ejaculation,
but small, historical
control[486]

Laparoscopic approach may
facilitate sparing of nerves
involved in sexual function.

RCT laparoscopic
vs.open rectal cancer
surgery: More ED
with former especially
if surgery included
complications or a
conversion to an open
procedure or was
done with TME[488];
However, case series
of laparoscopic TME
for 48 men caused
NO changes in IIEF
scores Liang et al 2008
Smaller case series
of laparoscopic TME
report similar rates of
preserved erections
to those from open
cases (75% and 58%,
respectively[489, 491,
492].

Laparoscopic
TME

LOE in Evidence in
men Women

LOE in
women

3

Female sexual
problems,
especially vaginal
dryness and
tightness [463]

4

4

No evidence

4

4

In one very small
cohort, women
who had total
mesorectal
excision still had
more sexual
dysfunction than
women with
resection higher
in the pelvis for
colon cancer[487]

4

4

Case series of
laparoscopic TME
in 44 women
caused NO
changes in FSFI
scores[490]

4

No clear
difference in small
cohort of women
in randomized
trial[488]
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Table 39: Colorectal Cancer Treatments and Their Impact on Sexual Function [ 463, 464, 465, 467, 468, 477,
478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493] (continued)
Intervention

Hypothesized Impact Evidence in Men

Radiotherapy Radiation therapy
pre- or post-op could exacerbate
ED or orgasmic
dysfunction by
damaging pelvic
vascular bed, and
subsequent damage to
nerves
Radiation may cause
vaginal fibrosis and
stenosis

Chemotherapy Chemotherapy would
not be expected to
have a major impact
on male sexual
function, but could
impair female function
by causing abrupt
ovarian failure
Abbreviations:

LOE

Preop radiation created more
ED, dry orgasm, and sexual
inactivity than surgery alone,
prospective observational
case control (201 men)[464];
Adjuvant radiotherapy
exacerbated male sexual
dysfunction in retrospective
cohorts[463, 467]; RCT of 990
with TME ± brief pre-operative
radiotherapy[468], more
problems with erection and
ejaculation
Chemotherapy for colorectal
cancer does not appear to
exacerbate post-surgical
sexual dysfunction in men[464,
478, 479]; RCT of short
course preop radiotherapy vs.
chemoradiation, 68 men, no
difference at 1 year in sexual
function[493]

Evidence in
Women

Level of
Evidence

Adjuvant
radiotherapy
exacerbated
female sexual
dysfunction after
rectal surgery
[463]; Also in
RCTl [468]

2

2

4

RCT of short
course preop
radiotherapy vs.
chemoradiation,
50 women, no
difference at 1
year in sexual
function[493]

3

APR: abdominoperineal resection
HAR: high anterior resection
LAR: low anterior resection
TME: total mesenteral resection
Lap: laparoscopic
ED: erectile dysfunction
RCT: randomized controlled trial

3. Physiological Side Effects of
Transplantation on Sexual Function,
and Prevalence and Types of
problems

(usually granulocyte colony-stimulating factor) to
increase stem cell production [499]. New techniques
allow stem cells to be purified from the patient’s own
blood, reducing the chance that a transplant will
contain cancer cells [500]. Peripheral cells may also
come from a donor or from umbilical cord blood that
has been frozen soon after a baby’s birth. Since few
people have stored their own cord blood, a matched
donor is typically used. Cord blood is used most
often for children, since it contains a limited number
of stem cells [500].

Table 43 illustrates how the physiological impacts
of hematopoietic transplantation affects sexual
function. Tables 44 and 45 summarize literature
in last 10 years reporting the prevalence of major
types of sexual dysfunction for men and women after
transplantation. Most studies have small numbers of
participants. Only two are prospective studies with
baseline measures of pre-transplantation sexual
function, and only two include comparison groups that
have not been transplanted. Limited conclusions can
be drawn. Sexual function is affected more severely
for women than for men. Although some recovery of
sexual activity and pleasure occurs in the first two
years after transplantation, survivors remain more
likely than controls to experience sexual dysfunction
even 5 to 10 years after their cancer treatment.
The relative contribution of different physiological
and psychological factors to these problems is
still not adequately studied, but the presence of
significant sexual problems after conditioning and

2. Graft versus host disease
When a transplant is allogeneic, some degree of
graft versus host disease (GVHD) often results,
especially if the donor and patient are not well
matched. The immune system attacks the patient’s
own cells as if they were foreign, causing a variety
of symptoms. Severe GVHD can be debilitating, but
some degree of GVHD may actually mobilize the
immune system to kill off any remaining cancer cells
[501]. If peripheral stem cells from a donor are used
along with a stimulating factor, chronic GVHD is
especially common [502].
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99

Abbreviations:

Sterk et al.,
2005[496]
Liang[489]

81%

68%

Md=63

Mean=65

Md=68

Mean=66

Mean=68

Age
Mean=56

APR: abdominoperineal resection
HAR: high anterior resection
LAR: low anterior resection
TME: total mesenteral resection
Lap: laparoscopic

36

128

81%

28

Ameda et al.,
2005[465]
Hendren et al.,
2005[463]

Jayne et al.,
2005[488]

77%

52

Vironen et al.,
2006[477]

69%

n
91

Reference
Cöl et al.,
2006[474]

Response
Rate
--

Md=6

Md=58

Md=60

Md=21

Months
Since
Surgery
Mean=31
Type of
Surgery (N)
APR: 38%
LAR: 52%
HAR: 10%
APR: 75%
LAR: 59%
HAR: 53%
APR: 54%
LAR: 46%
APR: 33%
LAR: 52%
HAR:15%
Lap LAR:
43%
Open LAR:
22%
Lap HAR:
35%
TME
--

Yes, if
possible

Yes, if
possible
Yes, if
possible

Yes, if
possible

NerveSparing
--

0%

16%

40%

--

66%

Pre-Op
XRT
0%

56%

28%

--

--

18%

Post-Op
Adjuvant
TX
100%

Table 40: Sexual Function in Men after Treatment for Colorectal Cancer [463, 465, 474, 477, 488, 489, 496]

76%

47%

69%

64%

63%

Rate of
Sexual
Problems
See IIEF
scores

76%

--

90%

88%

59%

Erectile
Dysfunction
20%

7%

--

42%

68%

23%

Dry
Orgasm
--

4

4

4

4

4

3

LOE
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30

81

85

Vironen
et al.,
2006[477]

Hendren
et al.,
2005[463]

Jayne et al.,
2005[488]

54%

70%

30%

Response
Rate

65

Md=68

68

Age
(X±SD)

Md=52

Md=21

Mos.
Since
Surgery

Yes, if
possible

Yes, if
possible

Lap LAR:
35%
Open LAR:
18%
Lap
HAR:47%

Yes, if
possible

NerveSparing

APR: 31%
LAR: 14%
HAR:56%

APR: 25%
LAR: 41%
HAR: 7%

Type of
Surgery
(N)

16%

38%

66%

PreOp
XRT

28%

--

18%

Post-Op
Adjuvant
TX

Reference
Jayne et al., 2005[488]
Vironen et al., 2006[477]
Hendren et al., 2005[463]
Schmidt et al., 2005[479]
Sterk et al., 2005[496]
Maurer et al., 2001[486]

Male Response Rate
68%
71%
94%
52%
81%
100%

Female Response Rate
54%
30%
70%
50%
44%
42%

Table 42: Response Rates for Sexual Questionnaires: Men vs. Women [ 463, 477, 479, 486, 488, 496]

*Unable to engage in penetration due to anatomic changes
** Loss of desire
Abbreviations:
APR: abdominoperineal resection
HAR: high anterior resection
LAR: low anterior resection
TME: total mesenteral resection
Lap: laparoscopic

Total
N

Reference

Table 41: Sexual Function in Women after Treatment for Colorectal Cancer [ 463, 477, 488]

16%

29%

33%

Rate of
Sexual
Problems

--

56%

--

Vaginal
Dryness

--

46%

11%

Dyspareunia

--

41%**

11%*

Other

4

4

4

LOE

Table 43: The Physiological Impact of Hematopoietic Transplantation on Sexual Function [503, 504, 505,
506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522]
Pathophysiology

Cancer Treatments

Impact on Sexual Function

Loss of desire for sex, ED,
reduced semen volume Consider
testosterone therapy if ED resistant to
phosphodiesterase-5-inhibitors[503, 504].
Loss of sexual desire, vaginal dryness
and dyspareunia all common prior to
actual transplantation due to premature
Intensive chemotherapy, especially
ovarian failure from previous cancer
with alkylating agents, higher dose
treatment. Of 48 premenopausal women
needed in younger women; after age preparing for transplantation, 73% already
35, alkylating chemotherapy drugs
had lost desire for sex and 48% were
Premature
typically cause permanent, premature dissatisfied with their sex lives[507]. In
ovarian failure
menopause given depleted reserve
women without specific contraindications
(POF) in women
of primordial follicles. The dose
to using estrogen replacement, either
of radiation from TBI is also high
systemic or local treatments may help in
enough to lead to premature ovarian treating vaginal atrophy. If vulvovaginal
failure[505, 506]
GVHD is present, 0.05% clobetasol
propionate ointment may be added[508].
The safety and efficacy of testosterone
therapy after POF is unclear[505]
TBI or the chemotherapy drug
busulfan are the most common
antecedents of pubertal failure[509].
Direct radiation to the testes given
to boys with leukemia to ensure no
cancer cells are protected in those
Failure of spontaneous puberty is more
glands will prevent puberty. Although
common in girls than in boys. It is difficult
puberty is deferred during cancer
to estimate the prevalence of failed
treatment, or within a few years
Failure to begin
puberty, since it varies with children’s
afterwards[509], a majority of females
puberty in children
ages, type and dose of chemotherapy,
treated in childhood or adolescence
(male or female)
and dose and field of radiation. Often
retain sufficient follicles to be fertile,
treatments are combined. Reductions in
only to have an unusually early
recent years in treatment toxicity also may
menopause[505]. In boys LH and
reduce the rate of gonadal damage.
FSH are often slightly elevated, but
puberty occurs and testosterone
remains in the lower normal range. It
is unclear if these mild abnormalities
lead to overt sexual dysfunction later
in life.
Neurotoxic types of chemotherapy
May damage erection and/or ejaculation,
(vincristine or platinum-based drugs)
Autonomic nerve
but not even small cohort studies. No
may cause damage to autonomic
damage
research on potential sexual impact in
nerves, if given in high dosages, but
women
evidence is only anecdotal[510]
TBI impairs the vascular supply to
penis, vagina and vulva and the
vascular supply to their autonomic
May cause erectile dysfunction in
innervation[511], but no research has
men or reduced vaginal lubrication
examined the sexual consequences.
Damage to pelvic
with sexual arousal in women. Much
TBI reduces uterine arterial blood
vascular bed
more research is needed. May be role
flow and inhibits uterine growth,
for Phosphodiesterase-5-inhibitors to
particularly when given before
increase vaginal lubrication in women.
puberty[512] but effects on vaginal
lubrication or expansion have not
been studied.
Primary
hypogonadism in
men

Intensive chemotherapy, especially
with alkylating agents; total body
irradiation

Level of
Evidence
4

4

4

4

4
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Table 43: The Physiological Impact of Hematopoietic Transplantation on Sexual Function [503, 504, 505,
506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522] (continued)

Pathophysiology

Graft vs. Host
Disease (Male)

Cancer Treatments

Impact on Sexual Function

Level of
Evidence

Contribution of GVHD to male sexual
dysfunction has been largely ignored.
Case reports of genital GVHD
causing inflammation of fascia and
penile curvature[513] adherence of
foreskin to the glans (phimosis)[514].
GVHD may be one cause of
Peyronie’s Disease which affects
3% to 9% of all men[515, 516]. Out
of five surveys of sexual function in
men and women after hematopoietic
cell transplantation, only one[517]
included GVHD as a potential
factor in sexual problems, finding a
correlation with loss of sexual desire
and pleasure, and inability to have
sex. More recent studies have not
investigated GVHD[518, 519, 520,
521]

Penile curvature, pain, and ED, or pain
with erection due to failure of foreskin
to retract. Men often puzzled and
embarrassed by pain with erection and
penile curvature, and do not seek medical
help. Nelson and colleagues (2008)[515]
documented that about half of men with
Peyronie’s have high rates of chronic
depression that does not decrease with
time. It will be important in future research
to see if genital GVHD in men is more
prevalent than has been suspected.

4

Pain with genital caressing and
intercourse is common. If diagnosed
early, genital GVHD can often be treated
successfully with a combination of highdose steroid topical cream and low-dose
vaginal estrogen. Two recent case
series of 29 women in an Australian
cohort of 81 followed prospectively[522]
and 29 American women referred for
assessment of vaginal symptoms after
transplantation[508] reported that all
women responded to the local vaginal
treatment, none needing surgery. Those
who wanted to stay sexually active
worked with vaginal dilators plus topical
steroid and estrogen and were able to
stretch the adhesions and open their
vaginal canals.

4

Women with systemic GVHD often
have vaginal inflammation and
scarring, especially women receiving
allogeneic peripheral blood stem cell
transplants with growth factors: some
25% to 50% may be affected[522,
508]. Genital GVHD begins about
9 months post-transplantation with
systemic GVHD almost always
present. The earliest symptoms
Graft vs. Host
resemble provoked vestibulodynia,
Disease (Female)
with redness on the vulva and
exquisite tenderness around the
vaginal introitus. If untreated, vulvar
GVHD progresses into the vagina,
where fibrous wisps of scar tissue
attach to the vaginal walls, ultimately
narrowing of the vagina by tough
scar tissue (stenosis), and closing
the vagina as the inflamed vaginal
mucosal walls adhere to each other.
Key
ED: erectile dysfunction
FSH: follicle-stimulating hormone
GVHD: Graft versus Host Disease
LH: Luteinizing Hormone
TBI: Total Body Irradiation
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12

30

Lee et al.,
2002[523]

Monti et al.,
2003[524]

45

Syrjala et al.,
2008[521]

11 years

3 years

5 years

Prospective
pretransplant, 1
year, 3 years

Prospective
baseline
to 5 years,
matched
controls

10 years

Cross
Sectional,
matched
controls

Cross
sectional

10 years

1 year

1 year

Median
F-U

Cross
sectional

Cross
sectional

Cross
sectional

Design

Mixed
Mixed

Acute or
chronic
leukemia

Mixed

Germ cell

Mixed

Acute
myeloid
leukemia

Disease
Types

98% allo,

23%

23%

56%

TBI & allo
from HLA
matched
siblings

Allo

*

10%

0%

*

Allo and
autol

Autol marrow
or stem cell

Allo and
autol

Allo, autol,
vs. chemotx

Transplant
Types

27%

15%

38%

*

27%

17%

*

23%

14%

47%

*

23%

42%

*

*

12%

*

0%

8%

0.5%

0%

40%

15%

14%

20%

*

*

Rates of Sexual Dysfunction %
Male
Pain
Orgasm
with
Sexual
Problem
ED
Sex
Inactivity

Men’s sexual problems
improved at 1 year vs. 2 years
for women, but were still worse
than controls at 5 years (LOE
3)

20% felt they did not get
enough information on sex and
cancer. Male sex problems
increased with age (LOE 4)
At 3 years, men and
participants who were not
depressed had fewer sexual
problems. Only half recalled
getting info on sexuality (LOE
4)

Factors Associated with
Higher Rates of Sexual
Problems and Level of
Evidence (LOE)
BMT > chemotx, GVHD,
hormonal, female > male,
older age, fatigue, emotional
distress, and poor quality of life
(LOE 3)
Only desire for sex was
correlated with quality of life
(LOE 4)
63% felt they did not get
enough information on sex and
cancer (LOE 4)
Transplant survivors had
significantly more sexual
dysfunction than controls, but
similar marital satisfaction
(LOE 3)

Abbreviations: Allo: allogeneic; Autol: autologous; Chemotx: Chemotherapy; TBI: total body irradiation; *: Not reported separately

42

34

Humphreys
et al.,
2007[519]

Claessens
et al.,
2006[518]

66

218

Watson
et al.,
1999[517]

Syrjala et al.,
2005[520]

Men
N

Reference

Male
Low
Desire

Table 44: Hematopoietic Cell Transplantation and Male Sexual Function [ 517, 518, 519, 520, 521, 523, 524]
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261

26

71

36

37

45

Watson
et al.,
1999[517]

Lee et al.,
2002[523]

Syrjala
et al.,
2005[520]

Claessens
et al.,
2006[518]

Humphreys
et al.,
2007[519]

Syrjala
et al.,
2008[521]

Prospective
pretransplant,
1 year, 3
years
Prospective
baseline
to 5 years,
matched
controls

Cross
sectional

Cross
sectional
Cross
sectional,
matched
controls

Cross
sectional

Design

5 years

3 years

9 years

10 years

1 year

1 year

Median
F-U

Mixed

Mixed

Acute or
chronic
leukemia

Mixed

Mixed

98% allo,

44%

50%

56%

TBI & allo
from HLA
matched
siblings

Allo

*

54%

*

Allo and
autol

Allo and
autol

Acute
Allo, autol,
myeloid
vs. chemotx
leukemia

Disease
Types

40%

50%

53%

*

50%

*

44%

42%

19%

*

23%

*

16%

*

19%

*

35%

9%

0%

49%

19%

26%

*

*

Men’s sexual problems improved at
1 year vs. 2 years for women, but
both genderswere still worse than
controls at 5 years (LOE 3)

At 3 years, being a woman and
being depressed were related to
sexual problems. Only half recalled
getting info on sexuality (LOE 3)

20% felt they did not get enough
information on sex and cancer.
Hormonal deficiency important in
women’s problems (LOE 4)

BMT > chemotx, GVHD, hormonal
deficiencies, female > male, older
age, fatigue, emotional distress, and
poor quality of life (LOE 4)
Only desire for sex was correlated
with quality of life1 (LOE 4)
Transplant survivors had
significantly more sexual dysfunction
than controls, but similar marital
satisfaction (LOE 3)

Associated
Factors and Level of Evidence
(LOE)

Abbreviations: Allo: allogeneic; Autol: autologous; Chemotx: Chemotherapy; TBI: total body irradiation; *Not reported separately

Women
N

Reference

Vaginal
Transplant
Female
Female Pain with
dryness/
Sexual
Types
Low
Orgasm
Sexual
Low
Inactivity
Desire
Problem Activity
arousal

Rates of Sexual Dysfunction %

Table 45: Hematopoietic Cell Transplantation and Female Sexual Function [517, 518, 519, 520, 521, 523]

before transplant suggests that the long-term sexual
dysfunction has complex causes. Not only may prior
cancer treatment have damaged pelvic nerves and
vasculature or reduced hormone production, but the
intensive conditioning to prepare for hematologic
transplantation, as well as the ongoing psychological
stress exacerbate sexual problems. GVHD after
transplantation may compound the dysfunctions
further.

explosion of research on the impact of pediatric
and adolescent cancer on fertilityti [529,530]. Yet,
almost no empirical data are available about sexual
development in young survivors. Some will not even
go through natural puberty without hormonal support
[531], and a larger group bears visible signs of their
cancer history, such as very short stature, obesity,
loss of a limb, or facial deformities.
Survivors treated as children often have limited
knowledge about their cancer diagnosis, treatment,
or needs for lifelong surveillance [532]. Most have
little idea that they may be at risk not only for
infertility, but for sexual problems as well. A survey of
217 cancer survivors aged 18 to 40 at approximately
3-5 year follow-up from treatment found that about
half desired counseling on sexuality, just as many
as wanted assessment of infertility or counseling
on adoption services [533]. Unmet needs were
particularly acute in the group aged 18 to 29, whose
age at diagnosis put them in the Adolescent and
Young Adult (AYA) population that is now a focus of
attention [534] (LOE: 4).

4. Recommendations
Men may become hypogonadal and require
testosterone plus other medical treatments for ED
[503, 504] (LOE 4): Grade C.
After allogeneic transplants, women should watch
for symptoms of vulvo/vaginal GVHD and seek
early treatment with estrogen/steroids [522, 508]
(LOE 4): Grade C.
Local estrogen therapy is recommended for women
with premature ovarian failure and dyspaereunia.
Systemic estrogen may be appropriate in some
cases: Grade C.
We recommend giving information to men and
women about sexual problems and rehabilitation
before starting cancer treatment, with further
assessment and counseling during planning for
transplantation as well as at repeated follow-up
visits: Grade C.

Even once these young people reach adulthood,
research on sexual function seems to be off limits.
In the past ten years, only two surveys of small,
selected groups have been published. Relander
and colleagues [535] used interview techniques
and medical examinations to study 77 men treated
for childhood cancer in Sweden at a median of 13year follow-up. Eleven men were treated for
low testosterone resulting from radiation for
craniopharyngeal tumors, direct radiation therapy to
the testes to treat leukemia, or high-dose alkylating
chemotherapy agents. Only 2 of these men had
“normal” sex lives, characterized by having desire for
sex, being able to get erections, and being able to
reach orgasm. Seventy percent of the 66 eugonadal
men met criteria for being sexually functional, but
this still suggests a higher rate of problems than
expected among young men. A more recent Dutch
study of childhood cancer survivors [536] included 31
young men and 29 young women with a mean age
of 25. Although both genders were included, rates
of problems were mainly cited for the group as a
whole. In those over age 25, experience with sexual
intercourse was significantly lower than age norms
for the Dutch population. Being diagnosed during
adolescence led to delays in sexual development in
terms of dating, experimenting with intimate touch,
intercourse, and for women, with masturbation.
Although this sample also reported worse physical
and mental health on the SF-36 than their peer group,
general quality of life measures were not significantly
associated with sexual function. Sexual problems
were common: 41% reported low sexual desire,
45% sexual dissatisfaction, 44% feeling unattractive,
and 14% feeling their cancer history interfered with
their chance to have a future romantic relationship.
Of note, these two surveys were conducted in

III. CANCER IN CHILDREN AND
TEENS
1. QUALITY OF LIFE AND MARRIAGE
IN SURVIVORS OF CHILDHOOD AND
ADOLESCENT CANCER
Despite the increasing success of treatment for
pediatric cancer in Western nations, men and women
who survive these malignancies remain vulnerable to
increased mortality from cancer recurrence, second
malignancies, and late health effects of their cancer
treatment [525]. Research on the quality of life of
survivors of cancer in childhood and adolescence
has rarely investigated sexual function, however.
Rates of marriage have been compared with
those of siblings or healthy peers in large cohorts
followed longitudinally in the United States [526,527]
and Britain [528]. These long-term follow-ups and
several sizable, but smaller surveys [525] agree that
both men and women have lower rates of marriage
than healthy peers or sibling controls. The impact
is mild, however, except in men exposed to cranial
radiation therapy, a group often left with cognitive
deficits. Survivors also are less likely to attain
college degrees or be employed fulltime compared
to population norms.

2. PREVALENCE OF SEXUAL PROBLEMS
IN SURVIVORS OF CHILDHOOD AND
ADOLESCENT CANCER
The past ten years have brought a veritable
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Northern Europe, where adolescent sexuality is not
stigmatized as it is in the United States [537]. Clearly
more detailed research is needed to enable clinicians
to understand risk factors for sexual dysfunction
after cancer in childhood and adolescence so that
services can be directed to the subgroups most in
need (LOE: 4).

endometrial cancer being the most common: in the
US some 40,000 women are diagnosed annually. In
office endometrial biopsy or operative curettage for
postmenopausal bleeding has lead to early diagnosis
coupled with a favorable prognosis and a survival
of 85-90% at five years. Surgical removal remains
the mainstay of treatment for many gynecological
cancers especially ovarian in origin. Pelvic radiation
is often the primary or main adjunctive treatment
for cervical and some endometrial cancers:
external beam if often followed by intravaginal or
brachytherapy. The majority of women (62-88%) are
at high risk for developing vaginal agglutination and
stenosis within the first 3 months after radiotherapy
[540]. Recent studies demonstrate that between
30-63% of women who undergo treatment for
cervical cancer experience some sexual complaint
[541]. The sudden loss of ovarian hormones from
surgery or chemotherapy also contributes to sexual
dysfunction.

3. TREATING SEXUAL PROBLEMS IN
CANCER SURVIVORS
One intervention study used a psychoeducational
model to counsel AYA patients about reproductive
health issues [538]. A written workbook, using clip
art and text layouts designed to appeal to teenagers
and young adults included the following topics:
male and female sexual anatomy and response,
the impact of cancer treatments on sexual function
and fertility, ways to develop a positive body
image, making good decisions about whether or
not to be sexually active, using contraception for
safer sex and pregnancy prevention, being able
to be assertive in sexual situations, and dealing
with dating and relationships after cancer. Half of
participants were randomized to a 3-month waiting
list condition and half to two 90-minute sessions
of counseling from an expert psychologist, along
with receiving the workbook. Questionnaires were
administered at baseline, after the waiting list period,
at the end of counseling, and at 3-month follow-up.
Only 24 participants were recruited, and 3 could
not complete the study because of illness. The
only change during the waiting list period was an
increase in emotional distress. However, gains at the
end of treatment, and maintained at 3-month followup, included increased knowledge of the material,
decreased general emotional distress, more positive
body image, and less anxiety about sexuality and
dating. Despite having the AYA programs of two large
pediatric oncology centers participating, recruitment
for this trial was very slow and difficult, limiting its
generalizability (LOE: 3). In the future, it might be
more acceptable to teens to use an internet-based
or peer counseling model along with the material in
the workbook.

Surveys confirm the need to address sexual
repercussions of gynecological cancer. Women
with these diagnoses consider their sexual health
to be one of the three most important aspects of
quality health care [542] and while 74% in one study
believed their physicians should discuss sex [543]
such discussions did not occur in 62% of the time.
Moreover, sexual dysfunction can be the primary
source of distress from symptoms related to cervical
cancer treatment [544]. However, data on prevalence
and optimal treatment are scant especially for
endometrial and fallopian tube cancers.

2. Prevalence
The prevalence studies (Table 46) of sexual
dysfunction after specific gynecological cancers are
often difficult to compare as sample size, oncological
stages and follow up times are variable. Most
studies are retrospective and do not have baseline
sexual functioning. According to the National Cancer
Institute, research shows that approximately onehalf of women who have been treated for breast
and gynecologic cancers experience long-term
sexual dysfunction. Qualitative study highlights the
importance of lost femininity and fertility and the
fear of dyspareunia in women with endometrial and
cervical cancer [545].

4. RECOMMENDATIONS
Given the minimal research on sexuality compared
to data on fertility and marital status, surveys of currrent young adult survivors are needed: Grade C.

3. Pathophysiology
The sexual side effects of treatment for gynecologic
cancer are of multifactorial etiology and include
direct and indirect mechanisms (table 47). Cancer
treatment modalities and psychological reactions
can both influence sexual function.

F. CANCER IN WOMEN
I. GYNECOLOGICAL CANCERS
1. Introduction

4. Special Surgical Considerations

Gynecologic cancer involving vulva, vagina, cervix,
uterus, fallopian tubes or ovaries accounts for
13.4% percent of all cancers in women [539] with

Radical hysterectomy for cervical cancer is noted
to have persistent negative ramifications on sexual
desire whereas lubrication and other vaginal
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Table 46: Prevalence of Sexual Dysfunction after Gynecological Cancer [ 541, 543, 544, 546, 547, 548, 549,
550, 551, 552, 553, 554, 555, 556, 557, 558, 559]
Cancer

Author & year

Number
Patients

of Mean Age of
Stage
Patients

Mean
up

Follow-

Prevalence of FSD

Gynecological

Anderson et al
47
(1997) [546]

NA

Early

12 mo

50% of all patients
with all types of
gynecological mallignancies had at
least one sexual
complaint

Cervical;

Greimel et al
(2008) [547]

NA

Variable

NA

43.3% not active
23.1% no interest

NA

1A1- 11
1B1-140
1B2-17
IIA-5

At 24 mo:
All pt followed
57% no interest
up 5wk, 3 mo, 6
5% dyspareunia
mo, 18 mo and
36% orgasmic conc24
cerns

49

Mean
C e r v i c a l survivorship
and
was
vaginal
26,8 years
(5.5-39.7)

25% orgasmic
dysfunction
43% decreased
desire

Stage
1-11a

Significant negattive effects on sexuual function: less
lubrication, narrow
short vagina, area
around labia non
sensate, dysparreunia and sexual
dissatisfaction

Cervical

Cervical

Cervical

Cervical

Cervical

Jensen et al
(2004) [541]

Lindau et al
(2007) [543]

Pieterse et al
(2008)l [548]

121

173

221

94

Bergmark et al
332
(1999) [549]

Bergmark et al
332
(2002) [544]

Mean
age of 43.3

26-80

26-80

2yrs

Stage
Variable
1B or 11A

26% insufficient lubbrication
26% short vagina
23% inelastic vaggina all causing
dyspareunia,

1B-11A

variable

Increased distress
over reduced orggasm frequency,
overall intercourse
dysfunction, dysppareunia

Cervical

Frumovitz et al
(2005) [550]

37 surgery
37 Xrt

Surg:43.6
Xrt 46.9

Stage 1

5yrs

XRT caused worse
sexual functioning
than surgery
XRT women had
more arousal, lubbrication & orgasm
problems & sexual
dissatisfaction.

Cervical

Vistad et al
(2008) [551]

147

At dx 51

1B2-IVa

97 mo

More complaints of
vaginal dryness &
dyspareunia than
controls
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Table 46: Prevalence of Sexual Dysfunction after Gynecological Cancer [ 541, 543, 544, 546, 547, 548, 549,
550, 551, 552, 553, 554, 555, 556, 557, 558, 559] (continued)
Cancer

Cervical

Cervical

Author & year

Park et al
(2007) [552]

Burns et al
(2007) [553]

Cervical

Donnovan
(2007) [554]

Ovarian

Carmack et al
(2004) [555]

Ovarian

Ovary

Ovary

Vulvar
Intraepithelial
Lesion

Liavaag et al
(2008) [556]

Atkins et al
(2007) [557]

Number
Patients

860

13

50

NA

I-IVa

NA

NA

45.3+/-9.9

232

NA

287

51.5 at DX
57.8 at
survey

117

Gershenson
et al
132
(2007) [558]

Likes et al;
(2007) [559]

of Mean Age of
Stage
Patients

43

0-11B

NA

66.69

Follow-

Prevalence of FSD

5.86

Worse body image
& sexual function,
more anxiety about
sexual
performmance & dyspareunnia than controls

2-3 years

Physical problems
i.e. bowel & bladdder
dysfunction
lead to difficulties
with sexual dessire, body image &
anxiety concerning
maintaining a sexuual relationship.

1-5 years

Significantly more
lowered interest,
sexual
dysfuncttion, & sexual disssatisfaction
than
controls

Variable

47% low desire
62% dyspareunia
75% orgasm disoorder

FIGO1Mean 6.3 yr
111

Pleasure,
desire
decreased, dysparreunia increased
compared to conttrols

Advanced
NA
stage

Less pleasure
More discomfort
Less frequent sexuual activity than
controls

Early or
DX: 25.7
advance
Surgery: 35.9 germ cell
tumor

47.5

Mean
up

VIN

10.2

NA

Less sexual pleassure, low SAQ.
No difference with
sexual discomfort
compare to conttrols

Significant loss in
desire, arousal, lubbrication, orgasm
and
satisfaction
compared to conttrols

KEY
NA not applicable: the article did not specify or information unavailable
XRT: radiation treatment
SAQ : The Sexual Activity Questionnaire
FSFI: Female Sexual Function Index
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Table 47: SEXUAL SEQUELAE OF GYNECOLOGICAL CANCER TREATMENTS [560, 561, 562]

Chemotherapy

Pathophysiology

Negative impact
on sexual self
image

Other Sexual
symptoms

Treatment & LOE

Premature ovarian
failure (estrogen and
testosterone)
Loss of ovarian androgen
and precursor sex
hormones (DHEA, A4)
from post menopausal
ovaries

Loss of fertility
Prematurely ‘old’
Alopecia
Loss of pubic hair
Loss of eyelashes

Estrogen deficiency
related dypareunia
Deficient lubrication
Reduced sexual
genital sensitivity
Reduced desire
Reduced subjective
arousal

Local estrogen via
silastic ring (LOE 1)
[560]
Via vaginal pill
estradiol 25μg (LOE
1)[560]
(12.5 μg in future)
Via CEE cream 0.5g
2x / week
(LOE 1) – [560]
Systemic E if
recommended for non
sexual reasons
(LOE 1)[561]

Delayed or absent
orgasm
Gynecological
surgery

Removal of sex organs

Sense of loss of
womanhood
Loss of fertility

Disruption of uterosacral
plexus

Radiation

Arousal and orgasmic
disorders
Loss of sexual
genital congestion.
dyspareunia,
discomfort from
direct vulval/ clitoral
stimulation

Lymph node dissection

Appearance &
Positioning for
possibly painful
intercourse is limited
lymphedema of leg

Possible scars from
reconstruction

Appearance &
possibly painful

Skin fibrosis

Altered
appearance &
sensitivity of skin

Cardiac or respiratory
damage

Vaginal narrowing &
foreshortening

Loss of sexual
confidence

Vibrator or
Eros device
(LOE 4) [562]

Consideration
for nerve sparing
hysterectomy for
neural preservation
(LOE 4)
Physical therapy
may decrease
lymphedema

Loss of sexual
sensitivity of genital
skin
Fatigue, cardiac
or respiratory
compromise limit
sexual activities

Sex therapy to adapt
to limited cardio/
respiratory reserve

Decreased lubrication
dyspareunia

Dilators, lubricants,
topical E

Key & notes
CEE: Conjugated equine estrogen
A4 androstenedione
DHEA dehydroepiandrosterone
Lubricants: without perfume, microbicides, flavour
dilators: supportive behavioraltherapy increases compliance
vitamin preparations e.g. zestra not studied in these populations.
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concerns may dissipate over time, as noted in one
study where the autonomic nerves in the cardinal
and uterosacral ligaments were likely spared [541].
However, nerve sparing radical hysterectomy is in its
infancy [563] but early data suggest neurovascular
preservation leads to improved sexual function [548,
564].

assess the best intervention for vaginal dilator use to
increase compliance and gain optimal comfort and
pleasure with intercourse. Similarly RCTs are needed
to determine which of the minimally absorbed local
vaginal estrogen products (ring, tablet or cream) best
restores vaginal integrity and sexual satisfaction.
The safety of intravaginal DHEA to provide local
tissue synthesis of estrogen and testosterone maybe
explored in this population [575]. Sexual outcome
must be followed as therapeutic interventions
become less aggressive and laparoscopic robotic
surgical dissection becomes more prevalent
and minimally invasive treatment becomes more
widespread. Same sex couples as well as minority
women need to be included.

Ovarian removal signifies both reproductive loss
and the advent of menopause (see table for effects)
[565] Bowel resections and anterior/posterior
exenerations for advanced gynecologic malignancy
can result in stomas, colostomies, and ileoconduits
impacting on self image. Some surgical techniques
are becoming less aggressive without impact on
survival as oncological surgeons consider sexual
health concerns: clitoral preservation surgery for
vulvar cancer offers selected women decreased
morbidity with preservation of sexual function [566].
There are on going studies of radical tracelectomy
(which preserves fertility) for early cervical disease
and subsequent sexual function. The emerging trend
is to provide adequate cancer treatment, but with
minimal surgical removal of tissue and to minimize
long-term negative sexual consequences [567] In all
cases, adequate preparation and information may
facilitate sexual adjustment after surgical intervention
[568].

7. Recommendations
The highly prevalent but commonly ignored sexual
sequelae of gynecological cancer should be
addressed: Grade C.
Nerve-sparing during radical hysterectomy, radical
trachelectomy and clitoral preservation during
vulvar cancer surgery may allow neurovascular
preservation which may lead to improve sexual
function [541, 548, 563, 564, 566, 567] (LOE 4):
Grade C.

5. Psychological Considerations

Vaginal dilators may be helpful in maintaining
vaginal patency after damage to the vaginal tissue.
Compliance is linked to health care provider’s
support [574]: Grade C.

Sexual self schema, sexual self concept, create
the cognitive view about sexual aspects of oneself
derived from past experiences and often manifest in
current experience. Sexual self schema may account
for variance in predicting current sexual behavior
in cancer survivors; those with positive self sexual
concept may adapt more positively [546]. Recently
studies have noted the success of brief psychosexual
interventions and of addressing the informational
and sexual needs of cancer patients [569, 570, 571].
Mindfulness training, that has been incorporated into
a psychoeducational program for women with arousal
disorder subsequent to gynecological cancer, has
been effective in preliminary studies [572,573]. An
effective method of treatment for sexual difficulties in
cancer patients is through the coordinated provision
of information, support, and symptom management
[570], preferably at one site. Many cancer institutions
have established comprehensive multi-disciplinary
programs. The focus is on both the psychosexual
and physical aspects of sexuality. Limited study
has shown increased compliance with therapy and
subjective improvement in sexual symptoms [574].
Palliative care providers can also be involved as they
reassure patients and their partners that even at the
end of life, when intercourse may not be feasible,
physical sexual intimacy and emotional closeness
can be encouraged.

Minimally absorbed local vaginal estrogen is
recommended for most gynecological cancer
survivors for dyspareunia from estrogen deficiency:
the clinical implication of the minimal absorption
remains to be further elucidated: Grade C.
Mindfulness training and psychoeducational
programs may be useful adjuncts [572, 573] (LOE
4): Grade C.

II. Breast Cancer
1. Introduction
Breast cancer is the most common malignancy in
women [576]. Some 2.5 million women in the United
States are breast cancer survivors: the 5 year survival
rate is estimated to be close to 90%. Twenty-five
percent of new cases present before menopause
and 15% present before the age of 45 [577, 578,
579]. Sexual concerns are distressing complications
for women during their diagnostic, treatment, and
survivorship phases of breast cancer. Etiological
factors include premature menopause, premorbid
sexual dysfunction and negative self-concept [580,
581] relationship discord and depression [582].

6. Future Research
Further randomized clinical trials are needed to
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2. Prevalence:

(RRBSO). In a recent study [590], women who
underwent a RRBSO were negatively impacted,
experiencing dyspareunia and reduced body image
[591]. In addition many women choose to undergo
prophylactic mastectomy of the breast unaffected
by cancer fearing bilateral involvement or another
primary breast cancer. Study of subsequent sexual
function is scant but cosmetic results are not always
favorable and may negatively impact sexual self
esteem.

Table 48 shows the prevalence of sexual dysfunction
after a diagnosis of breast cancer.
Women of Asian [583] or African American [584]
[585] descent may be less communicative about
sexual health concerns and possibly more prone
to sexual dysfunction after breast cancer, but this
has yet to be determined. There is limited study on
breast cancer survivors who are lesbian, bisexual or
single.

5. Special Radiation Considerations

3. Pathophysiology of Dysfunction

Radiation therapy may cause direct and indirect affects
(see table 64) that promote sexual dysfunctions.
Skin damage, fatigue, alopecia, diarrhea, nausea,
vomiting and radiation-induced symptoms contribute
to general malaise and negatively impact sexual
desire and response. Studies are lacking with
respect to Mammocyte ®, a novel minimally invasive
intramammary placement of radiation at the time of
surgical intervention and its implications on female
sexual function.

Living with a diagnosis of breast cancer can
negatively affect sexual self image and function.
There may be fear of recurrence, hesitancy to start
a new relationship with need to disclose medical
details, fear of rejection by a partner, coupled with
the stress and sadness of possible changed fertility,
life plans and finances. However, studies conclude
that major factors negatively influencing sexual are
also treatment related, see table 49.

6. Special Chemotherapy
Considerations

4. Special Surgical Considerations
Surgical excision may affect sexual image and
impact sexual responsiveness. Sexual problems
may be more significant immediately after surgery
and some gradually decrease with time, but there is
still a need to address sexual problems related to the
breast surgery and possible iatrogenic menopause,
especially in younger breast cancer survivors [587].
Up to 10% of women with breast cancer may have
a genetic predisposition for the development of
ovarian cancer because of BRCA gene mutations
and some of these women may choose to undergo
a risk-reducing bilateral salpingo-oophorectomy

The probability that a woman will enter menopause
as a result of chemotherapy increases dramatically
at the age of 35. More than 40% of women receiving
chemotherapy at the age of 40 become amenorrheic
[592]. Weight gain with chemotherapy and hormonal
manipulation has been linked to women’s feelings of
lost attractiveness [593]. Goodwin et al [594] noted a
mean overall weight gain of 1.6 kg, with an average
gain of 2.5 kg, in newly diagnosed breast cancer
patients receiving chemotherapy, and a 1.3-kg gain
in those taking tamoxifen.

Table 48: Prevalence of Sexual Complaints after Breast Cancer [546, 569, 583, 586, 587, 597]
Estimated Prevalence

Sexual Complaint

Research Study

50%

All complaints

Ganz et al (1998)[597]
Robinson et al (1998)[569]

30-100%

All Complaints

Robinson et al (1998) [569]
Anderson et al (1997)[546]

23.4 -64%

Desire Disorder

Barni et al [586]
Fobair et al (2006) [583]
Ganz et al (1998) [597]
Burwell et al (2006) [587]

20.5-48%

Arousal and or lubrication concerns

Barni et al [586]
Fobair et al (2006) [583]
Ganz et al (1998) [597]
Burwell et al (2006) [587]

16-36%

Orgasmic Concerns

Barni et al [586]
Fobair et al (2006) [583]
Ganz at al (1998)[597]
Burwell et al (2006)[587]

35.4-38 %

Dypareunia

Barni et al [586]
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Table 49: Sexual Sequelae of Breast Cancer Treatments [560, 588, 589, 595]

Chemotherapy

Breast surgery

Pathophysiology

Negative impact on Other Sexual
sexual self image symptoms

Treatment & LOE

Premature ovarian
failure (estrogen and
testosterone)
Loss of ovarian androgen
and precursor sex
hormones (DHEA, A4)
from post menopausal
ovaries

Loss of fertility
Prematurely ‘old’
Alopecia
Loss of pubic hair
Loss of eyelashes

Estrogen deficiency
related dypareunia
Deficient lubrication
Reduced sexual
genital sensitivity
Reduced desire
Reduced subjective
arousal
Delayed or absent
orgasm

Local estrogen via
silastic ring (LEVEL
4)
Via vaginal pill
estradiol 12.5μg 25μg (LEVEL 4)

Partial or complete or
bilateral mastectomy

Loss of sexual self
image

Loss of breast &
nipple sensitivity

Scientific reviews
conclude
reconstruction or
choosing lumpectomy
versus mastectomy
has minimal effect on
sexual function
[588, 589, 595]

Scars

Cosmesis may not
always be favorable

Lymph node dissection

Appearance &
possibly painful
lymphedema of arm

Possible non breast
Appearance &
scars from reconstruction possibly painfu
Radiation

Skin fibrosis,

Estrogen deprivation

Physical therapy
may decrease
lymphedema

Altered appearance Loss of sexual
& sensitivity of skin sensitivity of affected
Feeling prematurely skin
‘old.’ Concern about
being “radioactive”

Cardiac or respiratory
damage

Hormonal
manipulation

Via CEE cream 0.5g
2x /wk (LEVEL 4)
There is insufficient
evidence to
recommend minimally
absorbed local
estrogens in Breast
Cancer patients
as safety has not
been adequately
studied[560]

Fatigue, cardiac
or respiratory
compromise limit
sexual activities
Severe menopausal Dyspareunia
symptoms often at
Loss of genital and
young age
non genital sexual
sensitivity Possible
vaginal bleeding
from tamoxifen
may impact sexual
responsiveness

Sex therapy to adapt
to limited cardio/
respiratory reserve
Local estrogen as
above [560]
(LEVEL 4)
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7. Special hormonal therapy
considerations

9. Assessment
Assessment of the breast cancer patient with
sexual health concerns should be focused on the
multimodal approach as outlined in the beginning of
the chapter. Careful attention should be addressed
to her relationship and social support network as
well as her coping styles for her disease.

Tamoxifen, a first generation selective estrogen
receptor modulator (SERM), is prescribed to block
estrogen receptors in the breast, but it also acts as a
weak estrogen agonist on the uterine lining requiring
monitoring for adverse endometrial effects. It is
probably neither agonist nor antagonist in the vagina:
studies that have looked at the impact of tamoxifen
on sexual function have proven inconclusive [596].

10. Treatment Considerations
It is imperative to counsel patients concerning
possible sexual remedies including treatments
for vaginal dryness [587]. Since breast cancer is
often hormonally sensitive and tumor cells possess
estrogen and progesterone receptors, treatment of
menopausal sequelae with systemic replacement
hormones is almost always contraindicated. The
use of alternative medications, including serotonin
reuptake inhibitors, antihypertensive medications,
and
environmental
modifications
(rhythmic
breathing, acupuncture, avoiding spicy foods and
alcohol, dressing in layers) may help decrease the
intensity and severity of menopausal symptoms,
though evidence of efficacy is limited. Sexual health
resources to enhance body image (wigs, special
lingerie, attachable nipples etc) should be widely
available to help the survivor reclaim her sexual self
esteem. The use of minimally absorbed local vaginal
estrogen products remains an individual decision
that requires informed consent and consultation with
the oncology team [560, 599]. Several small reports
[600] noted increased estradiol levels in women
who take aromatase inhibitors and vaginal estrogen
tablets. New lower dose tablets need further
investigation and safety in breast cancer populations
is lacking. Preliminary studies suggest that 0.5 G of
Premarin Vaginal cream applied twice weekly has no
endometrial effects and is not systemically absorbed;
however it remains officially contraindicated in
hormonally sensitive cancer survivors [560, 599].
Long term safety data are lacking such that the use
of local estrogens for the treatment of vaginal atrophy
after breast cancer women remains experimental: the
amount of escape in to the systemic circulation has
the potential to interfere with aromatase inhibition
[575]. Non hormonal water based lubricants and
moisturizers remain the primary treatment. Delivery
of DHEA to the vaginal tissue may allow strictly
local androgen action to benefit vaginal atrophy
from aromatase inhibition and be a preferable
choice in the future for women who must be strictly
systemically estrogen-deplete [602]. A phase III
RCT of 216 postmenopausal women without breast
cancer, has confirmed maturation of epithelial cells
and decrease in pH without significantly increasing
serum estrogen or testosterone levels, with all
steroid values remaining in the range seen in post
menopausal women. All domains of sexual function
improved [602, 603].

Aromatase inhibitors (Anastrozole, Letrozole, and
Exemestane) are rapidly becoming the mainstay of
treatment for various stages of breast cancer. These
drugs prevent the production of any estrogen and
many women complain of vaginal dryness, moderate
and severe dypareunia, exacerbated menopausal
symptoms, and loss of sexual desire [596]. Scientific
data are limited. Management may include encouraagement of non penetrative sex if non estrogen vaginnal products to ease dyspareunia are insufficient.

8. Psychological Concerns
The literature confirms that many women adapt well
after they learn of their diagnosis. Never the less, there
is a subset of women who report continued anxiety,
depression, and concerns regarding body image,
fear of recurrence, post-traumatic stress disorder,
and sexual problems well after treatment completion
[592]. Sometimes women link prior negative sexual
experiences, past sexual behavior (promiscuity, extra
marital affairs or acquisition of sexually transmitted
diseases) to their cancer diagnosis. Sexual well
being in partnered women with breast cancer
recurrence demonstrates substantial stress as they
attempt to maintain their sexual lives. Younger and
distant recurrence patients may have the greatest
risk for sexual disruption.[597] The frequency of
both intercourse and kissing declines significantly.
Data demonstrate that sexuality declines after the
recurrent cancer diagnosis and does not significantly
improve over time.
The dynamics of relationships can be strained and
changed with a cancer diagnosis. Survivors’ levels of
relationship distress, depression and age rather than
hormonal levels have proved the most significant
variables affecting arousal, orgasm, lubrication, satiisfaction and sexual pain [598]. One study of women
receiving ongoing anti estrogen therapy involved
multiple regression analysis to determine what influeenced desire, arousal, orgasm, pain and satisfaction.
It was found that relationship factors predicted desire
and a history of chemotherapy predicted problemaatic arousal, lubrication, orgasm and pain. However,
there was no relationship between sexual function
and hormonal levels including androgen metabolites
[582]. The experience of chemotherapy rather than
the resulting low hormones appeared to be highly
detrimental to sexual function.
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The safety of androgen replacement in the breast
cancer population has not been adequately studied.
There is a concern that testosterone can be
aromatized to estrogen, which may reactivate or
promote further tumor growth. The use of androgen
replacement in estrogen deficient breast cancer
patients was not effective for lowered libido in a
recent randomized placebo controlled crossover
clinical trial [604]. Future studies are needed to
examine the safety and efficacy of androgens in this
population. Psychosexual counseling and possible
psychological therapies for sexual dysfunction
should be offered to all breast cancer survivors with
sexual complaints specifically addressing possible
anxiety, stress, and mood changes from the imposed
infertility.

Sexual symptoms may be the presenting symptoms
of depression: their recognition and evaluation
can allow prompt treatment of the mood disorder.
Sexual problems remaining despite antidepressant
medication may challenge patient compliance.
Moreover, given sexual dysfunction has been
strongly associated with most antidepressant and
antipsychotic medications, the onset of new sexual
problems may frequently lead to non compliance with
potentially devastating result. Of note some times
depression and psychosis are chronic diseases and
treatment for long periods is needed: assessment
and management of negative sexual side effects is
essential.
Sexual dysfunction should be acknowledged as
a common and frequent symptom of psychiatric
disease. Enquiry about possible changes of sexual
performance including libido, arousal, orgasm,
ejaculation, vaginal lubrication and erectile function
should be made initially, before treatment is initiated.
This information should be periodically reviewed in
follow up visits in order to identify sexual problems
and their acceptability to the patient and partner.

11. Recommendations
Comprehensive assessment of sexual function is
recommended given the multifactorial etiology and
premorbid risk factors including past dysfunction,
negative self-concept, depression, relationship
discord as well as premature menopause [580,
581], Grade C.
Tamoxifen is likely sexually neutral [596], Grade C.

II. Depression:

The clinically observed markedly negative impact
of aromatase inhibitors on vulval vaginal health
and coital comfort must be addressed: Grade C.

1. Depression and sexual
dysfunction

The short and long-term safety of minimally
absorbed local vaginal estrogen for vaginal
atrophy remains in question: their use is officially
contraindicated by the FDA in the USA. The North
American and the European Menopause Societies
recommend individual decisions dependant upon
each woman’s preference in consultation with
her oncologist [560, 599]. We concur with these
recommendations by the Menopause Societies:
Grade C.

Depression is associated with low interest, lack of
energy, low self-esteem as well as anhedonia. The
associated deterioration of communication skills
can impair personal relationships. Unfortunately
patients frequently delay seeking help such that
unsatisfactory sexual relationships are common.
Social isolation and irritability can also contribute
to decreased ability to initiate and maintain new
intimate relationships.

Local DHEA to allow tissue production of estrogen
and testosterone without release of any sex
hormones into the systemic circulation holds
promise and research in this population is needed
[601, 602, 603] (LOE 2): Grade C.

a) Prevalence of sexual dysfunction from
depression
Sexual interest is decreased in almost all depressive
patients: it is a classical and frequent symptom. The
Zurich Cohort study highlights a double prevalence of
sexual dysfunction in depressed patients compared
with controls (50% vs. 24%) [605]. Case controlled
studies are shown in table 66. Approximately 40%
of men and 50% of women with major depression
suffer decrease in libido and problems regarding
sexual arousal, as shown by specific questionnaires
used to investigate sexual activity during the month
prior to diagnosis. Orgasmic problems occur in a
lower percentage, 15% to 20%, prior to taking the
antidepressant drug.

Non-hormonal
water-based
lubricants
and
moisturizers remain a safe treatment for
dyspareunia: Grade C.

G. Sexual Dysfunction and
Psychiatric Disease
I. Introduction
Psychiatric disorders and drugs used in their treatment
are commonly associated with sexual dysfunction.
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Table 50: Studies of sexual dysfunction in depression [606, 607, 608, 609]
Study

Depressed
subjects

Control
subjects

Problem
investigated,
method of
assessment

Prevalence in
Prevalence in
depressed patients controls (%)
(%) (where stated) (where stated)

Angst,
1998[606]

Random
selection of 126
subjects from a
population
scoring above
85th centile on
SCL-90-R.
Includes major
depression,
dysthymia and
recurrent brief
depression

Random
selection of
365 subjects
from
population
scoring
below 85th
centile on
SCL-90-R

SPIKE interview
Increased libido
Decreased libido
Sexual dysfunction
Any sexual problem

Men
23.3
25.7
11.1
48.2

Women
8.8
35.3
25.7
50.9

Men
6.9
11.1
6.9
17.6

Increased libido
Decreased libido
Sexual dysfunction
Any sexual problem

Treated
~14.0
~42.0
~32.0
~63.0

Untreated
14.6
32.0
13.1
45.1

Combined
5.2
17.9
10.7
25.8

Kockott and
Pfeiffer,
1996[607]

58 outpatients
with stable
manicdepressive
illness

30 age- and
sex
matched
dermatological
outpatients

Sexual dysfunction
according to semistructured interview
for assessing sexual
behaviour and
function

36.2

Kennedy et
al, 1999[608]

134 patients
with Major
Depression

None

Sexual function
assessed by Sex FX
Questionnaire

Any Sexual
dysfunction
Male 50%
Female 65%

Bonierbale
M,
2003[609]

4557 depressed With versus
patients
without
treatment

Sexual dysfunction
assessed by ASEX

65% in non treated
patients, 71% in
treated patients

2. Antidepressants and Sexual
Problems

Women
1.7
31.6
18.0
31.9

13.3

Only direct questioning will identify the real
incidence of drug related dysfunction. Spontaneous
reports are uncommon, even though this side
effect can considerably affect drug compliance. In
a specific study only 14% of the patients reported
SD spontaneously but this increased to 58% when
sexual questionnaires were used [613]. Patients
are reluctant to speak about sexual problems with
the physician because they are afraid of finding
themselves in an embarrassing situation and they
expect little help from their doctors in this regard
[616].

Selective serotonin reuptake inhibitors (SSRIs) venllafaxine, duloxetine and tricyclic agents (particularly
those with a high serotonin reuptake blocker profile
such as clomipramine) show a higher incidence of
sexual dysfunction than other antidepressants that
work through different mechanisms of action: buproppion [610], mirtazapine, moclobemide [611] tianeptinne and agomelatine [612]. However, sexual dysfuncttion is the most frequent adverse effect of the serottonergic drugs [613, 614, 615, 616, 617, 618, 619].
This problem, which has a high incidence (30 - 50%),
affects the patient's quality of life and can lead to
therapeutic noncompliance in long-term treatments,
and was the most common side effect leading to a
50.8% dropout in the GAMIAN Survey [620].

a) Mechanisms involved in antidepressantrelated sexual dysfunction
The normal sexual response includes the
combination of neurogenic, psychogenic, vascular,
and hormonal factors that are coordinated by
hypothalamic, limbic system, and cerebral cortex
centers (Table 67). Nowadays, it is accepted
that human sexual function is influenced by the
intervention of many neurotransmitters: dopamine,
serotonin, noradrenaline, acetylcholine, GABA,
oxytocin, arginine-vasopressin, angiotensin II, GRH,
substance P, neuropeptide Y, and cholecystokinin-8,
melanocortins among others. [616, 627] Dopamine
enhances sexual function acting on D2 receptors

Antidepressant drugs can deteriorate previous
sexual activity by negatively affecting desire,
arousal, orgasm, and ejaculation. Anecdotal reports
also describe less frequent alterations such as
penile anaesthesia [621] clitoral anaesthesia, painful
orgasm [622], orgasm associated to yawning [623]
priapism (associated with paroxetine and trazodone)
[624], increased libido, spontaneous orgasm [625]
and decreased ejaculation volume [626].
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while serotonin inhibits sexual desire, ejaculation,
and orgasm acting on postsynaptic 5HT2 receptors
[616, 628, 629].

and paroxetine present the highest incidence
values. A greater frequency of SD and sedation has
been reported with paroxetine than with other SSRIs
when a meta-analysis is used [632]. Citalopram and
paroxetine are the most potent SSRIs. In this group
of patients, fluoxetine had a slightly lower incidence
of SD when compared with the other SSRIs [614].
The increase in serotonin activity is clearly related to
low levels of libido and delayed or absent ejaculation
and orgasm.

Although the central role of noradrenergic activity
in human sexual activity is unclear, it is linked to
the onset and maintenance of copulatory behavior
in male rats. Blocking of the peripheral-adrenergic
and cholinergic receptors in the genitourinary tract
impairs sexual function [630]. Drugs with potent
anticholinergic and/or α-1 receptor blocking action
such as antidepressants (clomipramine) and some
antipsychotic agents (risperidone) have a great
capacity to impair sexual arousal. Reduction of nitric
oxide (NO) activity has been related to SD secondary
to antidepressant agents [631].

Moclobemide, a reversible MAO-A inhibitor has
very little effect on sexual function, probably due to
stimulation of dopaminergic activity and the absence
of serotonergic effect.
Bupropion has shown little SD due to its dopaminergic
mechanism of action. Clayton et al in a large sample
of 6300 patients comparing SSRIs, buproprion, and
placebo showed SD from buproprion to be no different
from placebo [633]. Orgasmic dysfunction from
buproprion is less than from SSRIs and also sexual
dysfunction is less compared to venlafaxine [634].
Because bupropion is a selective norepinephrine
and dopamine reuptake inhibitor with no serotonergic
activity, other common antidepressant-associated
side effects such as weight gain and sedation that
could also impact sexuality, are absent.

Table 51: Mechanism involved in Psychotropic
related Sexual Dysfunction
• Increase of serotonin activity
• Anticholinergic effect.
• D2 blockade
• Nitric Oxide Inhibition
• Alpha 1 blockade (priapism)
• Endocrine changes:
Increase of Prolactin

b) Frequency of antidepressant-related Sexual
Dysfunction

Erectile dysfunction from serotonergic drugs is
significantly less than orgasmic problems, suggesting
a different mechanism of action perhaps not related to
serotonin but rather to the peripheral adrenergic and
cholinergic pathways. Paroxetine was associated
with a significantly greater incidence of erectile
dysfunction and insufficient vaginal lubrication [614].
This might be explained by the greater capacity of
paroxetine to bind to the cholinergic receptors, as
it is 5 to 160 times more potent in its cholinergic
blocker capacity than the remaining SSRIs [635].
As well, it has been recently found that paroxetine is

In agreement with previous studies which have shown
frequencies of SD between 30% and 70% [613, 618],
a very significant increase in SD incidence (59.1%)
was found when patients were examined using the
PRSexDQ Scale [614]. Only 24% of the patients
with SD reported the problem spontaneously. Table
68 shows the overall frequency of SD for each
of the antidepressants obtained by the Spanish
Working Group using the specific PRseXDQSALSEX Questionnaire [612] and some important
differences between them. Citalopram, venlafaxine,

Table 52: Frequency of Sexual Dysfunction with Antidepressants
%

Libido

Orgasm

Decrease

delayed

Anorgasmia

Arousal

Paroxetine

64

64

53

41

Escitalopram

47

48

40

25

Fluoxetine

50

50

39

22

Fluvoxamine

48

54

37

21

Setraline

55

56

47

29

Citalopram

62

63

51

34

Venlafaxine

60

61

41

40

Duloxetine

53

50

32

30

Mirtazapine

20

18

8

14

Bupropion XR

2

2

1

1

Agomelatine

5

5

0

3

problems

Pooled data from different observational studies
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a potent inhibitor of nitric oxide (as it inhibits oxidenitric-synthase) both in vitro as well as in vivo [636].

overall quality of sleep, with a favourable impact on
daytime alertness. Clinical studies suggest that this
compound offers a novel approach to the treatment
of depression combining efficacy, even in severe
depression, with an extremely favourable side-effect
profile including lack of sexual effects [641].

Mirtazapine causes SD much less frequently
(24.4%) than SSRIs and venlafaxine, and less
severely [614]. However, erectile dysfunction occurs
with the same intensity as with the other drugs, due
to the different mechanisms involved in orgasmic
and erectile function. Never the less, patients
switched to mirtazapine because of SD related to
other antidepressants may show improvement in
all sexual items [637]. Although mirtazapine can
improve sexual difficulties in depressed men and
women, other adverse effects can appear (weight
increase or somnolence). The global improvement
found (64.7%), suggests that mirtazapine is a good
therapeutic alternative in patients with severe SD
secondary to other drugs, especially orgasmic
problems [638].

c) The need to use specific questionnaires to
identify sexual problems
Recently validated questionnaires have been
developed to measure psychotropic-related SD. The
PRSexDQ-SALSEX, Psychotropic Related Sexual
Dysfunction Questionnaire [642]; CSFQ Changes in
Sexual Functioning Questionnaire [615], and ASEX
Arizona Sexual Experiences Scale [643] have been
used worldwide. SeeTable 53.
The “Psychotropic-Related Sexual Dysfunction
Questionnaire” (PRSexDQ) has been used in
samples of depressed and schizophrenic patients on
medication [644]. Used in a direct clinical interview
for the Spanish Group to Study Psychotropic Related
Sexual Dysfunction, it has shown adequate feasibility
and good psychometric properties. It consists of 7
items assessing 5 dimensions of SD according to
severity or frequency: loss of libido, delayed orgasm
or ejaculation, absence of orgasm or ejaculation,
erectile dysfunction, vaginal lubrication dysfunction
and patient's acceptability of SD. In addition to scores
for each item, an overall score may be obtained as a
summated rating scale with items 3 to 7 ranging from
0 to 15 (severe SD).

Limited data suggest that duloxetine (with a dual
serotonergic and adrenergic activity) has few
sexual adverse events compared with paroxetine
and escitalopram [639]. Agomelatine, a new
antidepressant, an agonist of melatonin receptors
MT1 and MT2, and antagonist at 5HT2C has shown
a very low degree of SD [640,641]. A comparison
of sexual functioning in depressed patients treated
with either agomelatine or venlafaxine indicated that
agomelatine 50 mg/day had a better sexual profile
than venlafaxine XR 150 mg in remitted patients
after 12 weeks of treatment in both orgasm and
preorgasm measures; both treatments showed
comparable antidepressant efficacy. Agomelatine
caused significantly less sexual dysfunction, (similar
to placebo, <10%), compared to paroxetine (>80%)
in a sample of 90 healthy volunteers[ 641]. Due to
its unique pharmacological profile, agomelatine
has been shown to positively influence disturbed
circadian rhythms in depressed patients by
improving all phases of disturbed sleep and the

d) Acceptability of sexual dysfunction by the
patient and the partner
The acceptability of sexual dysfunction seems to
be very relevant to the risk of dropouts, see table
54. As previously mentioned, data from large
surveys show between 41.7% and 50.8% of the

Table 53: Assesment Instruments for Psychotropic-Related Sexual Dysfunction. [615, 617, 642, 643]
Scale				
ASEX		
CSFQ		
Sex Fx
PRSexDQ(Salsex)
Author				
McGahuey[643]
Clayton[615]
Kennedy[617]
Montejo[642]
				
USA		
USA		
Canada		
Spain
Questions			
<10 minutes			
Validated for Depression		
Validated for Schizophrenia
Sensitivity to Change		
Likert Scale			
Specific for medication		
With Interview			
Multilanguage			
Acceptability of patients		
Spontaneous communication

5		
yes		
yes		
yes		
yes		
yes		
no		
no		
no		
no		
no		

14		
yes		
yes		
no		
yes		
yes		
no		
no		
yes		
no		
no		

13		
yes		
yes		
no		
yes		
yes		
no		
yes		
yes		
no		
no		

5
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

ASEX: Arizona Sexual Experiences Scale, CSF-Q: Changes in Sexual Functioning Questionnaire,
SEX FX: Sex Effects Scale, PRSexDQ( Salsex): Psychotropic Related Sexual Dysfunction Questionnaire
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total withdrawals are due to adverse effects. Thus,
the use of alternative treatments that can decrease
the frequency or intensity of SD in patients with poor
tolerance, and at risk of discontinuing treatment,
must be considered.

Agents currently used as antidotes that have been
evaluated in placebo-controlled trials include drugs
approved for the treatment of erectile dysfunction,
such as sildenafil [648] or tadalafil [649]. A recent
clinical trial with extensive exclusion criteria showed
that sildenafil treatment of sexual dysfunction in
women taking SSRIs was associated with a reduction
in drug induced orgasmic dysfunction [650].

e) Management Strategies for antidepressant
associated sexual dysfunction.
Past strategies have included waiting for spontaneous
remission, dose adjustments, drug holidays, drug
substitution, antidote therapy, and nonpharmacologic
strategies, but their efficacy remains insufficiently
proven or unknown [616, 645]. See table 55.

Sometimes no pharmacologic treatments alleviate
the depression induced or the medication induced
sexual dysfunction. Validating and explaining their
sexual problems may be enough to help some
patients, while others may require psychological
treatments including CBT, sex therapy and
mindfulness – see chapters 3 and 24

Gradual reduction of the dose may be useful in
some patients especially in patients who are also
experiencing other side effects. However, it should be
attempted only in patients who have responded well
to the medication, and clinician and patient must be
watchful for any signs of relapse or discontinuation
symptoms.

III. Psychosis: shizophrenia
1. Introduction
Dependant on the course of their psychosis, patients
suffering from schizophrenia have a variety of
sexual difficulties. Patients with persistent illness
tend to suffer significant sexual deterioration
accompanied by other mental disturbances [651].
In contrast, patients with a good evolution of their
disease maintain interest in their sex lives, although
they have emotional difficulties in expressing their
sexual needs [652,653]. Some 89% of chronically
psychotic patients may have sexual dysfunction and
this incidence may be related to the illness itself and
how it affects the patients’ motivation, relationships
with others, affective deficit, difficulties in finding
or keeping a partner [654] or may be secondary to
antipsychotic therapy. A significant group of patients
are very dissatisfied when they develop sexual
dysfunction following treatment, reducing compliance
with treatment and clearly worsening the long-term
prognosis [655].

Drug holidays, in which a patient is advised to skip
his or her antidepressant treatment for a day or two,
can be effective but can also undermine treatment
compliance and cause drug discontinuation
symptoms or relapse of depressive symptoms.
Substituting one SSRI with another one may help
alleviate sexual side effects; however, few patients
(about 10%) benefit from this method of management
[614]. Substituting SSRIs with drugs that work
through a different mechanism of action, including
bupropion [646], and mirtazapine [638] appears
to be a more effective option. Patients on SSRIs
for Generalised Anxiety Disorder were switched
to Tiagabine (GABA agonist with anxiolytic effect)
allowing remission of their SD [647]. The previously
mentioned new antidepressant, agomelatine, may
be a good alternative for patients suffering moderate
to severe SD.

Table 54: Acceptability of the Sexual Dysfunction by patients
Good			

27.2 %

Fair				

34.5 %

No acceptance*			

38.3 %

*Patients with high risk of treatment drop-outs.
Table 55 Managing Antidepressant Associated Sexual Dysfunction with Levels of evidence
Strategies								

LOE

Switching to Bupropion and Mirtazapine							

2

Switching to Moclobemide,Trazodone, Reboxetine, 					
Maprotiline, Tianeptine, Agomelatine

4

Antidotes buspirone, amantadine, selegiline 						
and Ginkgo Biloba are NO better than placebo

2

Sildenafil is useful to reverse male sexual dysfunction					

2

Sildenafil is useful to improve female orgasmic disorder 					

2
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2. Sexual dysfunction from
antipsychotic medication

be associated with a lower incidence of sexual
adverse events compared to conventionals/ typicals
(chlorpromazine thioridazine) [659]. However,
high rates of SD have been consistently reported
with risperidone, ranking from 43% to 67% [660].
olanzapine, quetiapine, ziprasidone and aripiprazol
exhibit a significantly lower incidence of SD as
compared with risperidone. Moreover, olanzapine
induced SD has been reported to be dose-related
[658].

a) Mechanism of antipsychotic drug induced
sexual dysfunction
The most frequent dysfunctions are decreased
libido, delay or lack of orgasm/ejaculation and
arousal problems both in men and women. In
general, antipsychotics that increase prolactin levels
(haloperidol and typicals, risperidone, amisulpride,
paliperidone) are associated with more sexual
problems than those which do not (aripiprazol,
quetiapine, ziprasidone and olanzapine). However,
despite clozapine producing little or no change
on serum prolactin concentrations, comparable
and relatively high rates of sexual side effects
were found for clozapine and haloperidol. Also,
prolactin levels per se may not correlate with
sexual dysfunction or psychosis control. Rather,
the increased ability for emotional regulation from
effective anti-psychotic therapy seems to benefit
sexual function [656]. This finding also supports that,
in addition to hyperprolactinemia, there are several
possible mechanisms of antipsychotic induced
SD including sedation due to histaminic blockade,
cholinergic blockade, and adrenergic blockade [657].
Conventional antipsychotic drugs block D2 receptors
on pituitary lactotrophes and so prevent inhibition of
prolactin secretion by dopamine. The increase in
prolactin levels also occurs at low doses and has
a dose-dependant relationship as well. There is a
greater prolactin elevation in women with chronic
antipsychotic treatment at equivalent doses [658].

The disparity of incidence rates may be due to
confounding factors such as difficulties in evaluating
sexual function, use of small patient series and
non specific questionnaires and variably selecting
sexually active and/ or inactive subjects. When
semi-structured sexual function interviews are used,
SD frequency figures of between 49% and 63% are
detected in treated schizophrenic outpatients [661].
In contrast, much lower frequency rates are found
using the same methods in non-medicated psychotic
patients, and in normal controls [662]. The highest
figures for SD – 60% – (mainly erectile dysfunction
and retrograde ejaculation) have been associated
with thioridazine, decreasing to 25% with other
antipsychotics[660, 663, 664, 665, 666, 667].
Sexual changes may include decreased libido,
problematic
ejaculation,
orgasm,
erection,
vaginal lubrication, as well as priapism, menstrual
disturbances, gynaecomastia, or increased breast
size in women [644, 658, 668]. The frequency of
SD in patients receiving antipsychotic medication is
shown in Table 56.

b) Prevalence of sexual dysfunction from
antipsychotic medication

c) Consequences of sexual dysfunction from
antipsychotic medication

New atypical antipsychotics were expected to

A major problem arising from SD is treatment non

Table 56: Frequency of Sexual Dysfunction after Antipsychotic

Pooled analysis N=423 (278 men; 145 women)

5

ARIPIPRAZOLE
ZIPRASIDONE

9

QUETIAPINE

11
18

OLANZAPINE

50

TYPICAL
LONG ACTING

54

RISPERIDONE

68
74

AMISULPRIDE

0

20

40

60

80
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compliance increasing the risk of relapse leading
to significant healthcare, economic, family, and
social consequences [669]. SD has recently been
identified as one of the adverse effects that patients
find most bothersome and that clearly compromises
long-term treatment objectives [670]. Using specific
Questionnaires it has been shown that patients,
especially men (36% in one study), are very likely to
drop out due to SD [644]. Much higher frequency rates
are found when specific questionnaires (SALSEX)
are used versus recording spontaneous reporting.
Selecting patients who are sexually active will
prevent falsely low prevalence rates of dysfunction
(since patients who do not engage in sexual activity
may not report/ be aware of adverse sexual effects):
however, those who have discontinued due to sexual
side effects will not be included.

Substitution may be helpful. Switching to olanzapine,
quetiapine, aripiprazol or ziprasidone has decreased
sexual dysfunction in observational studies [644, 658,
672]. When prolactin was measured an association
between improved sexual function and decreased
prolactin levels was found when risperidone was
substituted for olanzapine [673].

IV. Overall conclusions
about sexual dysfunction
in patients with psychiatric
disease

d) Management of antipsychotic drug induced
sexual dysfunction
There is minimal study to guide management.
The efficacy of waiting for spontaneous remission,
dose adjustments, drug holidays, drug substitution,
antidote therapy and nonpharmacologic strategies,
remains insufficiently proven or unknown [616, 645]
(Table 57).
Spontaneous remission occurs only in a few cases
and gradual reduction of the dose may be useful in
some patients but relapses and discontinuation must
be monitored. Drug holidays have been explored
in anecdotal cases but undermine treatment
compliance.
There is a lack of controlled data to support the use
of antidotes such as amantadine, or cabergoline.
The use of sildenafil shows significant improvement
in erectile dysfunction [671].

-

Sexual dysfunction may be present before
psychotropic medication is initiated

-

Direct and detailed examination of sexual
function with specific scales is a decisive factor
in the detection of dysfunction at treatment onset
and in follow up

-

The incidence of psychotropic drug related
SD is underestimated and occurs mainly with
serotonergic agents and hyperprolactinaemic
drugs.

-

Psychotropic drug related SD is associated with
poor compliance with treatment

-

There is a role for drug substitution to lessen
sexual sequelae from medications in both
depression and schizophrenia

-

Phosphodiesterase inhibitors have a role as
antidotes for psychotropic drug related SD

-

Though minimally studied, non pharmacological
therapy for sexual dysfunction during psychiatric
disease may allow treatment compliance and
improve quality of life

Table 57: Strategies for managing sexual dysfunction with antipsychotic medication
STRATEGIES

PROS

CONS

Wait..

Simple

Low success rate

4

Lower dose

50% success

Relapse

4

Drug holiday

No additional

Potential discontinuation

medications

symptoms; relapse

4

Substitution to another

Single agent

Fear of therapeutic failure

4

APS (quetiapine,
olanzapine, ziprasiodone,

successful

Antidotes (cabergoline,

No good

Increased side

4

amatadine)

success rate of

effects

Sildenafil improves erectile dysfunction efficacy in men

Cost

LOE

2
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V. Recommendations with
Grades

Sexual Function and Quality of Life After Excision for Vulvar
Intraephithelial Neoplasia. J Reprod Med 2007;52 (1): 23-30

Psychotropic drug related sexual dysfunction
should be addressed given the known risk of noncompliance as well as impaired quality of life [620]:
Grade C.
Sexual history using specific scales prior to initiating
drug and at follow up is strongly recommended:
Grade C.
Sexual side effects should be important factors
when initially selecting long-term psychotropic
drugs: select drugs with low risk of sexual
dysfunction.: Grade C.
Though minimally studied, non-pharmacological
therapy for sexual dysfunction during psychiatric
disease may allow treatment compliance and
improve quality of life: Grade C.
To lessen drug-induced dysfunction, choose
olanzapine, quetiapine, aripiprazole, ziprasidone
instead of risperidone, amisulperide or paliperidone,
[642, 644]: Grade B.
Avoid serotenergic anti-depressants [633, 634,
614, 641]: Grade A.
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pivotal to cell mediated immunity. Those most affected
in North America, Western Europe and Australia are
men who have sex with men and intravenous drug
users. Other marginalised populations are also at
risk for example black and Hispanic residents of the
United States. In the developing world, heterosexual
sexual intercourse and vertical (mother to child)
remain the primary routes of transmission [3].

INTRODUCTION
It is a reasonable assumption that people who
contract sexually transmitted infections (STIs) do
not have sexual dysfunction and that those who are
dysfunctional would not have the capacity to develop
STIs. In this chapter we have put forward what we
believe is a raft of compelling scientific evidence
showing that these realms do, in fact, interact, often
in causative fashion. Because sexual dysfunction
symptoms may be found in up to half of non biased
populations studies and the rates of STIs are
measured in tens of millions, these issues potentially
affect a sizeable proportion of sexually active men
and women in most countries. To date, a systematic
and broad review of the interaction of these two
major themes has not been undertaken, but with the
spread of Hiv and other STIs worldwide, it is a timely
mission that we have been asked to tackle. Although
much of the material in this chapter has high grade
references, the evidence base levels are low in some
instances. This is due to the newness of the topic, a
fact that positively opens many future possibilities
for future research and improved evidence based
levels.

Lack of any effective treatment for AIDS and Hiv
in the early years coincided with a reduction in the
transmission of STIs due to a reactive increase in
the use of barrier contraception and so-called “safe
sex.” Unfortunately, since the advent of effective
Hiv treatment [highly active antiretroviral therapy
(HAART)] in the mid 1990s, sexual behaviour has
changed and the incidence of STIs has increased
again; even among those who are Hiv Infected [4]
[5]. In developing countries, the incidence of Hiv has
been and remains explosive, and, without effective
treatment and STI prevention measures, the outlook
seems potentially devastating .[3]
HAART generally produces a sustainable suppression
of plasma Hiv virus (viral load) and an increase in
circulating CD4 cells. More than 25 antiretroviral
drugs from six therapeutic classes are now available
for the management of Hiv infection and mortality
in Hiv infected patients now approaches that of the
uninfected population [6].

I. OVERVIEW OF Hiv AND Hiv IN MEN

Logically, it is untenable that men with sexual
problems including erectile dysfunction, low sexual
desire, and ejaculatory disorders should be at
significant risk of STIs. Similarly, it is untenable
that young, sexually active people who are at
greatest risk of STIs should experience sexual
problems. In reality, these paradoxical situations
are common in clinical practice.In a nationally
representative sample of Hiv-infected outpatients in
France, sexual difficulties were reported by 33.3%

1. EFFECTS OF Hiv ITSELF
a) Introduction
The first cases of AIDS in 1981 described in young
homosexual men in the US with severely impaired
cellular immunity lead to the discovery of the human
immunodeficiency virus - Hiv [1] [2]. Hiv is a novel
retrovirus infecting CD4+ lymphocytes which are
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of individuals; immuno-virological outcomes were
not associated with sexual difficulties [7].A study in
London, UK demonstrated that Hiv infected MSM
are 5 times more likely to report sexual problems
than uninfected MSM and that those on HAART
are more likely to complain of loss of sexual desire
which is associated with endocrine abnormalities
[8]. Furthermore patients on HAART with Sexual
difficulties are more likely to report poor adherence
to HAART [9]. Amongst Hiv infected MSM , there is
a complex, but important organic and psychosocial
interaction between recreational drug use, use of
PDE5 inhibitors and poor condom use (and probably
Hiv transmission) [10] .

disadvantageous living conditions (losing friends,
jobs, etc.). In the era of highly active antiretroviral
therapy (HAART), mental illness related to physical
weakness is declining [19] .
A survey of patients in the US found that 54% of Hiv
patients had Axis I psychiatric disorders, including
20% with major depression and 18% with depressive
symptoms associated with adjustment disorder [20].
Patients with mild adjustment disorders resulting
from bad news (i.e. giving the patient an Hiv
diagnosis or the worsening of Hiv disease status)
and patients with major depression may benefit from
supportive psychotherapy. Regular meetings with a
health provider to discuss feelings and to encourage
treatment compliance are often of great benefit [21].

b) Hiv encephalopathy
The primary cause of Hiv encephalopathy (HivE) is
the infection of the CNS caused by Hiv. If untreated,
some 15-20 % of patients will eventually develop the
disease [11] . Since the introduction of (HAART),
the incidence of the disorder has decreased [12],
[13]. Other terms used for this condition are AIDS
dementia complex, AIDS dementia, Hiv dementia,
and Hiv associated cognitive motor complex. HivE
generally only occurs in the later stages of the
Hiv infection when there is a profound immune
suppression (CD4+ T-cells < 200/μl)[14] [15] .

Anxiety and depression are common among persons
living with Hiv, with a prevalence of nearly 50% in
a U.S. screening sample of 2,864 Hiv-infected
persons[22]. It is not known whether the introduction
of HAART has led to a decline in depression and
anxiety disorders among Hiv-infected persons,
although recent studies showed that the incidence
and prevalence of Hiv-1-associated dementia and
minor cognitive motor disorders have significantly
declined in the HAART era [13], [23]-[28]
The presence of depression and anxiety has been
shown to be an important patient-related barrier to
adequate adherence to HAART, as it has to adherence
to medications for other disorders [29], [30]. Despite
the consistent association between depression and
HAART adherence behavior, there have been few
detailed analyses of this issue. It is also possible that
Hiv associated neurocognitive disturbances, which
become more prominent as Hiv disease advances,
might be responsible for non-adherence. However, to
our knowledge, the relationship between adherence
to HAART and neuropsychological performance
has been assessed in only one recent study, which
suggested a negative effect of neuropsychological
impairment on adherence to antiretrovirals [31].

Hiv encephalopathy is a subcortical dementia which
emerges over the course of weeks and months.
Typical complaints are slowing of reasoning,
forgetfulness, difficulties concentrating, lack of
energy drive, mild depressive symptoms and
emotional blunting. Impairment of alertness, neck
stiffness and focal or lateralising neurological signs
(e.g. hemiparesis, aphasia) are not typical for Hiv
associated encephalopathy. The coincidence of
psychosis with HivE is rare. Focal and generalized
epileptic seizures are rare manifestations of HivE[11][13].
There are no systematic reviews of sexual
functioning of Hiv patients with encephalopathy.
Anecdotal reports by the authors had clinical pictures
of low sexual desire, erectile dysfunction and sexual
dysinhibition. It is likely that patients with Hiv have
altered neuropsychological functioning which
may impact on sexual functioning. Hiv associated
encephalopathy and other CNS manifestations are
less likely in individuals on HAART and are more
likely to improve on HAART [16], [17].

Men with Hiv who have multiple sexual problems
were likely to suffer from major depression. Factors
independently associated with multiple sexual
problems among the Hiv-negative gay men were
poorer general health and interpersonal isolation,
whereas for the Hiv-positive gay men, they were
adoption of avoidant strategies to cope with daily life
stress, sexual risk-taking in casual encounters, and
the use of antidepressants [32]

c) Adjustment disorders, depression and
anxiety in Hiv

d) Endocrine

At the beginning of the AIDS pandemic, affective
disorders such as depressed mood were seen in a
considerable number of Hiv-1-infected individuals
[18]. These disorders were a result of the poor
physical condition of patients, brain involvement
by the virus (e.g. encephalopathy), or a reaction to

Hypogonadism was a well recognised clinicopathological problem in the pre HAART era [33].
Hypogonadism is now less common among Hivinfected men in the HAART era and is usually
attributable to hypothalamic/pituitary dysfunction[34].
The prevalence and aetiology remains unclear,
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c) Iatrogenic low sexual desire

however given its association with increasing age, the
prevalence of hypogonadism may rise as Hiv-infected
men survive to older ages [34]. Hypogonadism
appears to be associated with decreased muscle
mass quantity and function, changes in corporal
fat mass distribution and quantity, secretion of
adipocytokines and endothelial dysfunction. This may
be due to the metabolic syndrome which is likely to
be a feature of the lipodystrophy syndrome [35]. Hiv
associated hypogonadism is also associated with
sexual dysfunction, namely erectile dysfunction and
low sexual desire [8], [34], [36], [37]. Furthermore,
there is increasing evidence that men with Hiv
complain of low sexual desire, particularly those on
HAART who have raised estradiol levels [8], [36],
[37].

Low sexual desire in the post-HAART era appears to
be related to their Hiv therapy [44]-[46]. Experience
in a previously reported study from a London Hiv
centre showed that 2% of a convenience sample
of unselected healthy MSMs admitted to low sexual
desire, compared with 26% in Hiv positive men who
were well but not on HAART and 48% for men with
Hiv on HAART [8]. The mean estradiol level in the
latter group was significantly raised (228 pmol/L).
Clearly, the difference between 26% of non-HAARTtaking men having low sexual desire and 48% of
those taking HAART having low desire suggests
there might be a causal relationship between
HAART and raised estradiol levels [8]. Other workers
have also found significant changes in testosterone
and estradiol levels in men on HAART [37]. Using
aromatase inhibitors in men with Hiv and low sexual
desire has an effect suggesting that the organic
mechanism is raised estradiol [36].

2. DIRECT EFFECTS OF Hiv INFECTION
a) Lipodsytrophy
Lipodystrophy is a recognized side effect of older
antiretroviral therapy [38]. Lipodystrophy is a
pathological fat redistribution problem manifesting
in central obesity and peripheral, including facial, fat
atrophy. Lipodystrophy is associated with protease
inhibitors and lipoatrophy is likely to be due to thymidine
analogue reverse transcriptase inhibitors; however,
the exact physiological mechanisms are unknown
[38]. The psychological effects of lipodystrophy are
potentially devastating. Patients fear disclosure and
often exhibit features of depression, which can affect
sexual function; self-image and self-esteem are
compromised [39]. Aromatization of testosterone to
estrogen in pathological lipodystrophic tissue has
been noted as a biological mechanism for increased
estradiol levels in Hiv-infected men [37]. Clinical
trials demonstrating the role of aromatase inhibitors
in preventing raised estradiol levels in lipodystrophic
individuals have shown early encouraging results
[36]. The incidence of lipodystrophy and lipoatrophy
is decreasing due to newer antiviral agents.

d) New treatments
Efavirenz, a commonly used antiretroviral agent since
the late 1990s, has been shown to have CNS side
effects; however, there does not exist any evidence
for increased sexual dysfunction in controlled studies
[47]. Currently, newer antiretrovirals are licensed on a
yearly basis; however, effects on sexual dysfunction
or interaction with current pharmaceutical agents
used to manage sexual dysfunction are not
systematically investigated. Protease inhibitors,
cause increased plasma levels and clinical effects
of all PDE5 inhibitors via the inhibition of cytochrome
p450 liver isoenzymes [48]-[50].

3. P
 DE5I USE AND SEXUAL FUNCTION WITH
PARTICULAR REGARD TO MSM
Common sense would suggest that MSM using
PDE5i to maintain strong erections would lead to
safer sex e.g. a man who feels his erection might
fail whilst putting on condom would not do so and
so have unprotected high risk sex but would have
a hard erection under PDE5i cover and so feel able
to use a condom. However, the current evidence
appears contradictory to this concept. Rosen et al
reported at the Bolger conference that PDE5i use
is associated with recreational drug use (e.g. crystal
meth or cocaine ) which in turn may lead to central
excitement, but peripheral ( penile) vasoconstriction
[10]. In order to overcome this recreational drug
induced ED, MSM resort to PDE5i use, which
seemingly in the USA is frequently obtained online,
not via a physician, and with little or no safer sex
counselling [10]. Furthermore, the disinhibition
induced by these recreational drugs may well be
enhanced by similar CNS effects of the PDE5is
themselves [51]. A further problem is that PDE5i
use has been shown to be much more likely to lead

b) Neuropathy
Peripheral neuropathy is a well-documented compplication of both Hiv infection by direct viral toxicity
and HAART, most notably thymidine analogue nuccleoside reverse transcriptase inhibitors i.e. zidovuddine-AZT [40]. There is little data on the relationship
of peripheral neuropathy and sexual dysfunction in
patients with Hiv. There is a significant association
in this group of men with peripheral neuropathy and
retarded ejaculation [41]. The relationship between
retarded ejaculation and peripheral neuropathy is
complex and often included Although within the conttext of Hiv is likely to be an autonomic neuropathic
process, other relevant causes of retarded ejaculattion need to be considered [41], [42]. In non-Hiv setttings, men with diabetes and consequent associated
peripheral neuropathy have been reported to compplain of retarded ejaculation [43].
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to condom breakage and has also been suggested
to lead to anal vasoengorgement in MSM with
consequent facility of transfer of Hiv at anal sex [10].
Recent qualitative and quantitative work in MSM
who have recently Hiv seroconverted shows that
use of recreational drugs , past and current sexual
assault and current depression are cumulatively
associated with unsafe sex and Hiv acquisition [52]
[53]. Addressing these issues is important both to
ensure good HAART compliance as well as safer sex
[54]-[56].

reduced relative risk of urinary tract infections in boys,
carcinoma of the penis, genital ulcer diseases, and
human papilloma virus transmission in association
with male circumcision [59]-[64].

2. CIRCUMCISION AND Hiv RISK
The prevalence rates of Hiv are strikingly variable
in different parts of sub-Saharan Africa, a finding
that has been attributed to varying rates of male
circumcision in different parts of the continent and
the assumption that male circumcision reduced
susceptibility to Hiv, syphilis and chancroid [65]. The
protective effects of circumcision in preventing Hiv
infection can be traced back to the observational
studies performed in the 1980s [66] [67]. In addition
to these observational studies, the recommendations
for MC in sub-Saharan Africa were based on three
landmark, randomized controlled studies in Africa
demonstrating unequivocally that non-ritual, properly
performed circumcision can reduce Hiv acquisition
by 50% or more [68]-[70]. The results of the first
of these trials in Orange Farm, South Africa were
published in 2005. In late 2006, the remaining two
randomized controlled trials of male circumcision in
Africa were terminated by the National Institutes of
Health (NIH) due to a preponderance of evidence
supporting the protective effect of circumcision
against Hiv infection. In March of 2007, the World
Health Organization (WHO) and UNAIDS issued
statements recommending circumcision as an
intervention in heterosexual men to reduce the risk of
acquiring Hiv infection. The findings from these trials,
published between 2005 and 2007, confirmed the
considerable benefit of circumcision in reducing Hiv
incidence in men [68]-[70]. Westercamp and Bailey
identified thirteen studies from 9 countries in order
to evaluate the acceptability of MC in sub-Saharan
Africa and to assess factors that will influence uptake
of circumcision in populations where circumcision is
not routinely and traditionally performed. It was found
that the level of acceptability was fairly homogeneous
and consistent in the evaluated nations and that
65% of uncircumcised men were willing to undergo
circumcision. Acceptability among female partners
was similarly high with 81% of women willing to
circumcise their sons and 69% of women favoring
circumcision for their partners71. Today, much of
the discussion and the challenges revolve around
development of sound policy and budgetary planning
for widespread implementation of circumcision in Hiv
endemic areas.

The committee’s opinion is that intracorporeal
alprostadil or Trimix for the treatment of ED should
be injected further towards the glans than is usually
recommended so that the puncture site is covered
by the condom.

II CIRCUMCISION AS A STRATEGY TO
REDUCE Hiv INFECTION IN MEN
The merits of circumcision in the neonatal period
or in later years have been debated for ages.
Proponents of the procedure have argued that the
public health benefits of circumcision including a
protective effect against urinary tract infections in
childhood, sexually transmitted diseases, penile
cancer, and inflammatory conditions of the penis far
outweigh the risks. Those against circumcision have
traditionally held the view that this procedure poses
an unnecessary surgical risk, that the benefits do not
justify the potential exposure to risk, and question
its ethical foundation. Three recent randomized
studies in sub-Saharan Africa have conclusively
demonstrated that circumcision is associated with
a significantly decreased risk of Hiv infection in the
male. The following is a summary of these more
recent findings and their impact on forming current
and future global health policy, as well as a brief
review of the history, ethical aspects, and potential
complications of circumcision.

1. HISTORY AND INTRODUCTION
Circumcision is believed to have originated in Egypt
more than 6000 years ago and may be the “oldest”
elective operation in the history of man [57]. Six
millennia later, circumcision has resurfaced as a
hotly debated topic and come to occupy center stage
in public health policy directed toward the control of
the Hiv epidemic. Recently, many “anti circumcision”
activists have argued that the presence of foreskin and
the associated Meissner’s corpuscles is necessary
for maximized sexual pleasure and that removal of
foreskin, especially in infancy and adolescence, is
a form of unnecessary forced trauma [58] Detailed
review of the merits of circumcision in relation to
health benefits other than Hiv control is beyond the
scope of this manuscript, but studies have shown

3. B
 IOLOGICAL RATIONALE FOR
PROTECTIVE EFFECTS OF MC ON Hiv
ACQUISITION
A number of investigators have looked at the
biological rationale for the protective effects of
circumcision against Hiv acquisition and have found
the effect biologically plausible. The Langerhans’
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cells, macrophages, CD4+ T cells, and dendritic cells
are amply found in the foreskin and are all considered
to be Hiv target/receptor cells. Other important
factors supporting the biological protective effect of
circumcision include exposure of the inner mucosa
of the penile shaft to vaginal and cervical fluids,
as well as mucosal breach of the frenulum and the
distal shaft due to the minor trauma of intercourse.
Other studies have documented the lower incidence
of genital ulcer disease in the keratinized penile skin
of circumcised men, yet another factor that may be
protective against acquiring Hiv infection [72] [64],
[70], [73]-[77].

and hardship, to encourage debate that is focused
on informed consent and children’s’ rights [82]. He
also urges an increase in the use of treaty-based
judicial mechanisms and rewarding human rights
compliance with preferential trade agreements [82].

5. C
 IRCUMCISION OUTCOMES AND
EFFECTS ON SEXUAL FUNCTION
Implementation of policies for mass circumcision as
a measure to control the Hiv epidemic has raised
concerns about possible impairment of sexual
function. A number of investigators have evaluated
the effects of circumcision on a range of sexual
satisfaction measures. Despite conflicting results in
some of the historical observational studies, most
recent papers do not show evidence of adverse effects
on sexual function [83]. Senkul et al. evaluated the
effects of adult circumcision on sexual function using
the Brief Male Sexual Function Inventory (BMSFI)
and ejaculatory latency time in men circumcised
only for religious or cosmetic reasons. After a 12
week interval, the BMSFI evaluation and ejaculatory
latency time measurements were repeated and
it was noted that despite a post-circumcision
increase in the mean ejaculatory latency time
which the authors suggested can be considered an
advantage, differences in the mean BMSFI scores
were not statistically significant [84]. Similarly, a
small prospective study of the effects of circumcision
using the BMSFI administered before and after
the procedure with a minimum 12 week follow up
revealed no statistically significant difference in the
BMFSI composite scores of reported sexual drive,
erection, ejaculation, problem assessment, or overall
satisfaction [85].

4. POTENTIAL COMPLICATIONS AND
ETHICAL ASPECTS
Muula et al performed a systematic review of
complications of male circumcision in Anglophone
Africa in March 2007 and included such factors as
indications for MC, complications reported, age of
patients and category of circumcisers. 8 articles and
2 abstracts were found to be suitable for the analysis
and the prevalence of reported complications ranged
from 0% to 50.1%. One study on hemophiliac
patients reported a very high complication rate of
with 50.1%, but excluding this series, most of the
reported complications in the reported studies were
of only minor severity without serious sequelae.
Interestingly, the prevalence of complications of
MCs performed by physician surgeons was not
significantly different than those performed by nonphysician health professionals. Given the relatively
short duration of the studies and inadequate longterm follow-up, it is evident that the information
pertaining to at least some adverse events (i.e. keloid
formation) may not be properly captured to date. The
authors concluded that there is inadequate data to
conclusively assess the prevalence of complications
of MC in the region [78]. The overall complication
rate reported in the 1,475 patients constituting the
intervention arm of the South African randomized
study was 1.8% which is not dissimilar to rates
reported in the West and the industrialized nations
[79]. The reality of complications associated with
any surgical procedure, as well as the complexities
of the various religious, cultural, and societal values
pertaining to circumcision mandates careful attention
to the ethical aspects of circumcision in Africa and the
developing world. Some of the medical, legal, and
ethical aspects of treating sexual dysfunction in the
Hiv positive male have been previously addressed
[10], [80], [81]. In the context of circumcision as it
relates to Hiv prevention, attention to human rights
and ethical considerations are paramount, especially
as they relate to children. Stemple points to
the nature of the disease typically affecting the
marginalized and the poor, as well as the fact that
the spread of disease can lead to further inequality

In the randomized trial of male circumcision
performed in Rakai, Uganda, Kigozi et al investigated
self-reported sexual satisfaction and function among
4456 sexually experienced Hiv-negative males. The
study participants were randomized such that 2210
in the intervention arm had immediate circumcision
and 2246 in the control arm had the procedure
delayed for 24 months. Overall, less than 2% of
the participants in either arm of the study reported
problems with sexual satisfaction and function at
6,12, and 24 month follow-up. After a review of all
analyzed domains, the authors concluded that sexual
satisfaction and sexual function are not adversely
affected by circumcision [86].
The effect of adult male circumcision on men’s
sexual function and pleasure was also evaluated by
the investigators of the previously reviewed Kisumu,
Kenya, randomized controlled trial of circumcision
to reduce Hiv. The arms of the study included
immediate or delayed circumcision after 2 years
similar to the Rakai trial. Both the circumcision and
control groups had significantly decreased rates
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of any sexual dysfunction from 23.6% and 25.9%
at baseline to 6.2% and 5.8% at month 24 [87].
Changes pertaining to increased penile sensitivity
were reported by 64.0% of the circumcised men and
approximately half of the circumcision group reported
significantly increased ease of reaching orgasm
at month 24. These changes notwithstanding, the
authors had concluded that male circumcision was
not associated with sexual dysfunction [87]. The
same group examined male circumcision outcomes
among healthy, sexually active, uncircumcised, Hivseronegative men aged 18-24 in an African setting
and reported 27 adverse events in 26 procedures
(1.8%) out of a total of 1,475 procedures. It was
further reported that among the study participants, 92
% were “very satisfied” with the procedure outcome
3 months after the surgery [79]. (Table 1) below is a
summary of these findings:

programs must take into consideration the important
ethical dilemmas as well as the delicate cultural
sensitivities of each region. The landmark findings of
the 3 randomized controlled trials on the protective
effects of circumcision on reducing Hiv acquisition
are major breakthroughs in the public health arena
and will hopefully have a meaningful impact in areas
ravaged by the epidemic. However, health care
practitioners and global health policy engineers
cannot overstress the dictum that circumcision will
be most effective in disease prevention if combined
with patient education and low-risk sexual behavior.

III. Hiv IN WOMEN
1. INTRODUCTION
In almost all societies, women are disadvantaged
compared to men to a greater or lesser extent. This
has a significant impact on women’s health. Nowhere
is this discrimination more vividly seen than in Hiv
infection. Some of the sociocultural factors that
prevent women from obtaining good quality health
services and attaining the best possible level of
health are included in the table below: [90]

6. THE FUTURE AND GLOBAL HEALTH
POLICY
Dickerman has authored an article provocatively
titled: “Circumcision in the time of Hiv: when is there
enough evidence to revise the American Academy of
Pediatrics’ policy on circumcision?” where he strongly
urges the Academy to issue more direct statements
in support of the medical benefits of circumcision
[88]. Comparative evaluation of the costs of neonatal
circumcision in the United States in relation to later
health benefits has confirmed that the post-neonatal
circumcision is significantly (10X) more expensive
than neonatal circumcision and that the latter will
confer life-time benefits at little or no cost [89].
Although these findings are not directly applicable
to the setting in sub-Saharan Africa, it is likely that
the future trend for Hiv prevention will gradually
evolve toward earlier circumcision. Any global
policies for undertaking large scale circumcision

TABLE 2: Who Factors that prevent good quality
health in women
Unequal power relationships between men and
women
Social norms that decrease education and paid
employment opportunities
An exclusive focus on women’s reproductive roles
Potential or actual experience of physical, sexual
and emotional violence

Table 1. Sexual outcomes of circumcision in adults
Study

Design

Number

Senkul

Observational
cohort 12
weeks

?

Kigosi

Randomized
trial

4996

Collins
Krieger
2008
Krieger
2007

Observational
cohort 12
weeks
24 month
randomized
trial
Observational
cohort

Sexual dysfunction
assessment tool
BMSFI
inventory
IIEF +
supplementary questions

Outcome
No change except slight
increase in IVELT
No difference between groups

?

BMFSI

No change

2784

Non validated Likert +
dichotomized scales

No difference

Non validated questionnaire

Very satisfied
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It is estimated that up to 17 million women over the
age of 15 are infected with Hiv worldwide. Globally,
this represents 50% of the disease burden. However
in sub-Saharan Africa, young women may be three
times more likely to be infected than young men [91].

in most cases. By their third follow up visit, 14 of the
28 still attending had developed HSDD (DSM III-R)
for at least 4 weeks in the absence of psychiatric
illness [105]. These rates of HSDD appear
significantly higher than the 16% recently reported
in a large general population study[106] . However,
it is questionable whether HSDD reported for only 4
weeks is clinically meaningful [107].

Women in high income countries seem to find it
particularly difficult to come forward to discuss their
sexual problems, so that as few as 3% of women with
sexual dysfunction have discussed these issues with
a health care professional [92], [93]. Reasons given
by women for non consultation include a “perceived
lack of perception or lack of bothersomeness of their
problem”, not perceiving it as medical problem and
embarrassment [94]. It may be surprising that as few
as 4% of Hiv health carers in the UK ever ask their
Hiv positive female patients about sexual functioning
[95]. This neglect of clinical care is likely underpinned
by ignorance, lack of time and embarrassment [95],
[96].

b) HAART era- quantitative studies
Denis and Hong, in an Australian study in 2003
compared 43 Hiv+ to 73 non Hiv women from a
community sample . They pointed out that the two
groups were not ideally matched, particularly in
regard to the level of psychosocial stress that Hiv
itself can impart. Using an adapted version of the
Sexual Function Questionnaire (SFQ) for women
they found the Hiv + women had significantly lower
total SFQ scores, plus lower scores on a number
of the subscales including sexual interest, activity,
satisfaction and orgasm [108]. Two clinically based
European surveys [20],[21] suggest that such sexual
problems, particularly low desire, might be caused
either directly by protease inhibitors (PIs) or as a
secondary effect via iatrogenic lipodystrophy (see
below)[46], [109]. Unfortunately the data for women
in these studies are not reported separately. A recent
Italian cohort study demonstrated a strong correlation
between FSD and self reported non adherence to
HAART ( the authors offer a number of explanations
for this including medication side effects and
advancing Hiv disease)[9] . Two further studies on
women with Hiv, one European cross sectional and
the other from New York comparing cross sectional
data pre and post HAART do not show that PIs or
indeed any antiretovirals have any great impact on
women’s sexual dysfunction or psychosocial status
[110], [111]. This contention is supported by data
that women in general in the HAART era perceive
these medication as beneficial and in a positive light
compared to the pre-HAART era [112].

Sexual functioning issues in women with Hiv in
developing countries worldwide are more likely to
be focused on male coercive sex and domestic
violence[97]-[99]. Gender power differentials and
poverty can force women to engage in unsafe forced
sex in order to secure food and economic security
for themselves and their children [99].
The best predictors of female sexual dysfunction
(FSD) in general are lack of general emotional well
being states found in conditions such as depression,
anxiety and relationship difficulties [100], [101] . The
evidence to date pertaining to FSD in Hiv positive
women bears this out, although important organic
correlates may co-exist.
Overall, the literature on the interaction of Hiv and
FSD is sparse and not of the highest quality. The
majority of the reported evidence comes from Europe
and North America.

2. RATES OF SEXUAL DYSFUNCTION AND
GENERAL ETIOLOGY.

Three recent cross-sectional studies show strong
associations between FSD and psychiatric illness
(Table 3) [110], [113], [114].

a) Studies reported pre HAART
Small studies on socially disadvantaged and
intravenous drug user women in the 1990s in North
America suggested that FSD was commoner in
women who were Hiv positive compared to Hiv
negative, and that a sexual adjustment period after
being told the diagnosis persisted for up to a year
[102], [103]. In spite of needing to adjust to having
Hiv, 44% had resumed sexual intercourse after 4
weeks [103]. Hypoactive sexual desire disorder
(HSDD)(DSM-IIR) was reported by 39% of such
women over the previous 4 weeks in the absence
of clinical depression [104]. Brown and colleagues
carefully followed up 54 Hiv-positive women from the
US armed forces for over 5 years [16]. Heterosexual
intercourse was the presumed mode of transmission

c) HAART era- qualitative studies
Further understanding of the psychosocial issues that
underpin FSD in the HAART era has been explored
in recent qualitative studies [115], [116] (Table 4).

3. GENERAL PSYCHOSOCIAL MANAGEMENT
Studies looking at socially disadvantaged Hiv-positive
women in North America suggest that focus groups
may enhance the social support of these patients,
and that using psychological coping styles rather
than physical coping mechanisms ( i.e. enhancing
positive cognitions rather than attending to practical
issues) may be associated with significantly less
distress and depression [117], [118].
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TABLE 3. HAART era cross sectional studies

DESIGN
Cross sectional descriptive
study women New England.
Wide CD4 count range
Majority low income
64% drug use
Wide ethnic background
Cross sectional
Self selected UK
75% Black Africans
Wide CD4 count range
HAART status unknown
Cross sectional study Pan
European
83% Caucasian
CD4> 500 in 60%
Most women using HAART

NUMBERS

FINDINGS

REFERENCE

Good sexual functioning in the
main.
101 women

82 women

Sexual dysfunction correlated
to poorer mental health, less
positive meaning to Hiv, poorer
life quality, fewer Hiv symptoms,
ever drug used
35% depressed; 60% anxiety
42% sexually dysfunctional
Significant correlation between
depression and sexual
dysfunction;

Bova C et al 113

Lambert S et al 114

40% had been sexually abused
FSFI<10 (high grade
dysfunction) 25%
166 women

Low FSFI NOT associated with
organic illness/HAART but with
anxiety/depression

Florence E 110

TABLE 4. Qualitative Studies in HAART era

SUBJECTS

THEMES

74 women in pre HAART era

Similar findings both eras:Fear of Hiv transmission
Loss of sexual spontaneity and freedom
Diminished participation in sex
Fear of rejection
Relationships a hassle
Diminished sense of self attractiveness

74 women in HAART era(30% on
HAART)
New York City
Mixed race
Low Income

21 women London UK
67% Black African in HAART era
81% currently taking HAART
No history of drug abuse

REFERENCE

Siegel K et al 111

Fear of Hiv transmission
Fear of disclosure
Relationship avoidance
Keegan A et al 115

Reduced sense of intimacy
Sex with
disclosure

casual

partners

to

avoid

Dislike of condoms
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4. OTHER ISSUES

levels, but this was not confirmed in a later study
of similar design [132], [133]. In terms of sexual
desire and arousal, it is likely that some women
are more sensitive than others to falling levels of
androgens [134]. Replacing testosterone in women
with Hiv associated weight loss appears to be safe
and well tolerated at least in the short term (level
2) and significantly increases muscle strength (level
2) [135, 136]. Its effect on sexual responses in women
are not known.

a) Genital arousal
There are good theoretical reasons as to why genital
arousal in Hiv + women might be impaired i.e. genital
arteriosclerosis and impaired vascular response
because of autonomic neuropathy. However, there
are no studies directly addressing these issues.
Indirect evidence comes from a number of studies
such as the large Women’s Interagency Hiv study
in the USA where insulin resistance was found to be
significantly associated with Hiv ( compared to Hiv
negative women)- particularly with use of the NRTI
stavudine [119]. Arteriosclerosis has been found
to be associated with Hiv infection itself, likely via
local cytokine release, the duration of infection,
age, abnormal fat distribution, nadir CD4 count
and protease inhibitors [120], [121]. Screening for
autonomic neuropathy by history suggests it is a
not uncommon problem in women and men in a
population with a mean CD4 count of just over 300
[122].

It has been argued that oestrogens may be protective
against Tat protein induced inflammatory pathways
in human vascular endothelium induced arteriosclerrosis, and may be protective against Hiv dementia
[137], [138]. However, oestrogen containing contracceptives may interact with antiretrovirals and consideeration should be given to this therapeutic scenario
in each individual case, along with consideration of
dual methods of contraception [139].

d) Unsafe sex
A French cohort study followed up 176 men and 47
women over a median of 24 months who initially had
primary Hiv infection. Sexual behaviour at risk for
transmission of Hiv (SBR) was defined as inconsistent
use of condoms at sex, compared with always using
condoms. SBR rates for women were higher than for
men, but mostly occurred with seropositive partners.
After a mean of 5 year follow up, 21% of patients
had had SBR with a casual partner (9% at study
outset). SBR sex with steady partners however
remained constant at about 5%. Other risk factors
for SBR were the onset of lipodystrophy and anxiety/
depression [140].

b) Body image
The pathogenesis of Hiv associated lipodystrophy
is multifactorial. However, the protease inhibitors
have been incriminated in fat accumulation and
the nucleoside analogue reverse transcriptase
inhibitors with lipoatrophy [123]. A recent pan USA
cross sectional study involving 183 Hiv+ women
and 142 well matched negative controls however
demonstrated that peripheral fat atrophy(face,
cheeks, arms, legs, buttocks) occurred in 28% of
the Hiv women but only 4% of the controls. Central
(visceral) hypertrophy was present in around 60%
of both groups, was associated with HAART use,
and was not associated with peripheral atrophy
[124]. Two further Hiv negative matched cross
sectional studies in women from the USA confirmed
that lipodystrophy is significantly associated with
poor body image and depression and may result in
patients stopping HAART [125]-[127]. In an African
setting fat redistribution ( facial and buttock atrophy
and abdominal adiposity) can render these women
easily recognisable, and hence significantly effects
psychological and social domains of the quality of
women’s lives to the extent that they feel stigmatised
and marginalized socially and sexually [128].
Exercise training (level 1) and facial lipofilling with
either autologous fat or polylactic acid infiltrates
(level 3) can result in a marked improvement in self
image and self esteem [129], [130].

Adolescents who had acquired Hiv non sexually
either at birth or via transfusion appear to have little
knowledge of safer sex, and in an African context are
both marginalized by short stature and low weight as
well as worrying if they can ever marry [141], [142].
However, condom use in post menopausal women
with Hiv does not appear to decrease after the
menopause, unlike typical Hiv negative women
[143].
In a recent UK study 80% of women who attended a
clinic for emergency contraception after unprotected
sex had not heard of post exposure Hiv prophylaxis
[144].

5. H
 UMAN PAPILLOMA VIRUS (HPV) AND
SEXUAL DYSFUNCTION
Human papilloma virus (HPV) causes benign
condylomata or genital warts and is known to have
oncogenic strains. More than 120 HPV subtypes
have been identified. Of the 120 subtypes of HPV,
30 infect genital epithelium. HPV is spread through
direct skin-to-skin contact during oral, genital, or
anal sex with an infected partner. Genital warts can

c) Sex hormones
When Hiv disease becomes advanced in women,
low body mass index is associated with significant
reduction in free testosterone [131]. An early studies
suggested that iatrogenic visceral lipodystrophy was
associated with significantly raised free testosterone
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be caused by strains 6, 11, 30, 42, 43, 44, 45, 51,
52 and 54. However, types 6 and 11 are responsible
for 90% of genital warts cases [145]. Most infected
individuals do not develop genital warts: the rate of
subclinical infection is high. HPV is also associated
with cervical cancer and anal cancer; types 16 and
18 account for 70% of HPV associated cancers
including oral cancers [146]. The incidence of HPV
infection has increased in the last 35 years, likely
the result of earlier age of initial sexual contact and
an increased number of sexual partners [145]. The
estimated prevalence rate of HPV genital infection
in the US adult population is 10-20 percent. The
incubation period of HPV varies from 3 weeks to
8 months, with a mean of 2-3 months after initial
contact [145].

nowadays, increasingly commonly in house polymeraase chain reaction testing [157].
Patients are usually in too much pain to even consider
intercourse during a primary infection. Untreated, the
symptoms can persist for weeks, but antivirals such
as acyclovir can resolve the symptoms within days.
Recurrences of genital herpes are less common
where the initial infection was HSV type 1 [158].
Many patients have frequent recurrences. These are
usually confined to a small area of the genitals and
rarely persist for longer than 7 days even if untreated.
It is not so much the pain of the genital lesions that
may prevent some patients from having intercourse
but rather the concern of transmission even if they
do not have any current outbreak. Other important
patient issues are the stigma of having a sexually
transmissible disease as well as the psychosocial
and psychosexual issues that may accompany
recurrences in some vulnerable patients.

There are now two prophylactic vaccines for HPV; a
bivalent vaccine Cervarix which induces protective
immunity against HPV 16 & 18; and a quadravalent
vaccine, Gardisil, a quadravalent vaccine inducing
protective immunity against HPV 6,11,16 & 18 [147],
[148]. There is also unpublished evidence that these
vaccines reduce both the incidence and virulence
of genital cancers in men. Public health officials
in Australia, Canada, Europe and United States
recommend vaccination of young women against
HPV to prevent cervical cancer and genital warts
and possibly oral cancers

There is little doubt that recurrent GH is associated
with psychological distress and psychosexual
problems. However opinion differs as to whether
these problems are the result of the stress of having
genital herpes, caused by pre-existing stressors or
a combination of the two [159],[160]. Many patients
with recurrent GH complain of feeling low in mood,
tense and having sleep disturbances for a day or
two prior to a recurrence. This may be because of
release of systemic cytokines prior to the clinical
manifestations of the recurrence [159].

There is currently conflicting data to link sexual
problems including emotional distress in men and
women with HPV infection [149]-[153]. In practice,
many clinicians managing men and women with
genital warts realize the association between
genital warts and changes in sexual functioning
and relationship issues. Clearly more research is
required.

Disclosure to partners may be problematic. Patients
with recurrent GH appear less likely to tell partners
their diagnosis if they perceive them as “casual” and
if they are depressed. Decisions to inform partners
are more based on perceived likelihood of discovery
and honesty rather than control of transmission
[161].

6. GENITAL HERPES
Genital herpes (GH) is usually caused by type 2
herpes simplex virus (HSV) but type 1 is becoming
an increasingly common cause nowadays [154]. A
recent population study in the USA estimated that
17% of those between the ages of 14 and 49 had
acquired HSV type 2 [154]. Up to 90% of those who
acquire HSV type 2 antibodies have never knowingly
had a clinical outbreak of GH [155]. Symptoms
can be severe in a primary outbreak, particularly
in women, where fever, headache, malaise and
myalgia are reported in up to 70% of cases [156].
Classically, the lesions progress from erythema to
vesicles to pustules, and then break down to form
erythematous-bordered painful ulcers [156]. The
ulcers heal by crusting in non moist areas. About 30%
of patients have a milder clinical course, likely either
because of pre-existing HSV 1 or HSV 2 [156].

Patients who have frequently recurrent GH need
to be empowered with information regarding their
illness and likely transmission to others. Even if they
abstain from intercourse at outbreaks there is about
a 5% chance per year that the partner will acquire
GH (via asymptomatic shedding of virus) [162]. This
rate can be halved if the patient takes continuous
antiviral prophylaxis and is significantly decreased
with regular condom use [162], [163]. Patients should
be told that even if the recurrence is not in the genital
area e.g. buttock region, that asymptomatic genital
shedding of virus is a common contemporaneous
event [164].
Continuous antivirals for patients with regular and
frequent recurrences, such as acyclovir, valacyclovir
or famcyclovir will significantly decrease the clinical
outbreak rate, increase the quality of the patient’s life
in general, decrease anxiety, illness concern and the
chance of transmission at sex [162], [165], [166]. It is

Routine diagnostic testing is either via cell culture or
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the clinical impression of clinicians that psychosexual
problems per se also decrease. Patients should also
be told that in general that recurrence rates decrease
over the years [167].

CT and Gc are the most likely organisms to cause
acute PID but other conditions such as bacterial
vaginosis (see BV section) and
Mycoplasma
genitalium may be involved [181], [182]. Gonococcal
PID is usually more severe, but less likely than CT to
cause long term sequelae. The incidence of PID in
women who are CT infected ranges from 5% to 30%
[183]. The important outcomes of PID are pelvic pain,
infertility and ectopic pregnancy. Deep dyspareunia
may or may not be present with background pelvic
pain- it is associated with anxiety, depression and a
history of sexual abuse [184].

In the USA, there are some centers that advocate
serological testing as part of routine screening for
STIs. In spite of concerns that this will cause a torrent
of long term psychological and sexual sequelae, this
does not appear to be the case in general, although
those who are vulnerable prior to testing e.g.
depression, poor self image may suffer consequent
psychological distress [168]-[170].

Young women may continue to have intercourse
in spite of dyspareunia because they feel sexual
intercourse affirms them being a normal woman and
to satisfy their partner’s sexual needs [185].

It is generally thought that lesions of GH can
enhance rates of transmission of Hiv. This was not
confirmed in a recent study [170]. However, this may
be because patients who have fewer recurrences
i.e. in an active treatment arm for genital herpes,
developed behavioural dysinhibition [171].

Tubal infertility can be associated with distress,
anxiety, depression and relationship problems. In
one study of tubal infertility about a third of women
felt this had a negative effect on their sex lives
[186].

7. CHLAMYDIA TRACHOMATIS (CT),
GONORRHOEA (Gc) AND ASSOCIATED
PELVIC INFLAMMATORY DISEASE (PID)

IV SEXUAL DYSFUNCTION and
CHRONIC PROSTATIS/CHRONIC PELVIC
PAIN SYNDROME (CP/CPPS)

Recent WHO estimates estimate the prevalence of
CT in European women as between 2.7% and 8.0%,
with rates of up to 13% in African countries [172].
Rates for Gc world-wide ranged from between 0.1%
and 3.5% and resulted in a total of 62 million cases
between 1995 and 1999 [173].

1. INTRODUCTION

Mass screening programs are important in order to
decrease the prevalence of CT and its complications.
Careful assessment of 20,000 men and women
randomly screened from general practice in the UK
showed that the screening process did not have a
negative impact on psychological well being where
the results were negative; in fact they suggested
that the process can lead to a general decrease
in anxiety [174].Both qualitative research and a
thematic analysis of the literature strongly suggest
that CT positive patients are at increased risk of
general anxiety, fear of infecting their partner and
concern about infertility [175]-[177]. In particular,
women tended to blame themselves for acquiring
CT and feel stigmatised, whereas men are less
concerned in general about CT, less willing to
disclose to partners and tend to project the blame of
acquisition onto others rather than themselves [175][177]. A Danish study of 277 men and women based
in general practice showed that 10% of those who
found out they were CT positive ended their current
relationship as a direct result of the infection [178]. A
history of past sexual abuse in patients with recurrent
bacterial STIs was associated with a higher degree
of psychological distress compared to those who did
not suffer sexual abuse in the past [179].

In spite of the known impact of prostatitis-associated
symptoms on sexual dysfunction, limited data is
available to suggest a proven association between
the two entities. Since a high percentage of men
with prostatitis-like symptoms do not have a known
infectious or inflammatory prostate-related etiology for
their symptoms , the investigation of the relationship
is complicated and must be based on the generally
accepted definition of the National Institutes of
Health(NIH )prostatitis panel (Table 5) [187], [188].
The evaluation of the effects of prostatitis on sexual
function should take into consideration the adverse
effects of drug therapy of CP/CPPS on sexuality,
as well as the more interesting direct interactions
between prostatitis symptoms and disorders of libido,
erectile function and ejaculation. In this context, it is
noteworthy that some investigators are convinced
that “prostatitis” does not necessarily impair sexual
function, whereas others suggest a rather strong
association [189], [190]. The failure to demonstrate
a concrete link between sexual dysfunction and
prostatitis may be based on the following two
factors: a) The use of unaccepted classifications
of “prostatitis” and b) analysis of a generally
dysfunctional or disturbed sexuality without clear
definition of the different entities. An acceptance of
the new prostatitis definition and a clear identification
of the items of disturbed sexuality are necessary to
improve the understanding of the association.

Consistent and correct condom usage has been
shown to confer a statistically significant degree of
protection against bacterial STIs such as CT and Gc [180].
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2. PROSTATITIS –CLASSIFICATION AND
RELATED UROGENITAL INFECTIONS
INFLAMMATIONS.

evidence that sexually transmitted bacteria such
as Chlamydia Trachomatis or Mycoplasma species
cause CP/CPPS, in part due to problems of urethral
contamination of prostatic secretions [187], [196198]. Hopefully, the interaction between IL-8 and
antichlamydial mucosal IgA in the ejaculate provides
a new opportunity to establish a better organrelated diagnosis of potentially sexually transmitted
infections of the prostate in the future [196].

The NIH classification of prostatitis syndromes
is supported by the International Prostatitis
Collaborative Network (Table 5) [187].
Type I, Acute Bacterial Prostatitis is a severe
infection with fever, inflammatory host response,
and voiding disturbances excluding active sexuality.
Type IV prostatitis is considered an asymptomatic
inflammatory condition in patients in whom white
blood cells are found in prostatic tissue or in prostatic
secretions and is thus difficult to relate to sexual
dysfunction. Therefore, when considering disturbed
sexuality, only type II Chronic Bacterial Prostatitis
and type III Chronic Prostatitis/Chronic Pelvic Pain
Syndrome have to be considered.

3. ANALYSIS OF THE LITERATURE
We searched the PubMed database covering the
last 8 years (English-German) using the search
terms: urogenital infections, prostatitis, chronic
urethritis , Chronic Bacterial Prostatitis, CP/CPPS,
MAGI, ejaculate infection, ejaculate inflammation,
sexual dysfunction, erectile dysfunction, libido
disorders, sexual excitability, ejaculatory dysfunction,
premature ejaculation , ejaculatory pain, loss of
ejaculate volume. Furthermore all supplements
(2000-2008), covering these topics in Andrologia,
Human Reproduction, European Urology, Journal
of Urology and Journal of Sexual Medicine have
been looked through for items addressing sexual
disorders in their relation to infections/inflammations
of the urogenital tract.

Chronic Bacterial Prostatitis (NIH II- typically caused
by coliform bacteria) is a rare disease in about
5 percent of all men presenting with “prostatitis”
symptoms which are indistinguishable from CP/
CPPS [188], [191]. Recurrent UTIs in the history
and the evidence of bacteriospermia in semen
are other clinical findings common for this entity
[192]. In CP/CPPS (NIH III), men with “prostatitis”
symptoms, mainly pelvic pain, are classified to the
inflammatory (NIH III a) or non-inflammatory (NIH III
b) group. The differentiation is made by the finding
or exclusion of leukocytes in the urine after prostatic
massage, EPS or in semen [187], [188], [191],
[192]. It is an ongoing debate whether both entities
are really to be considered as different [193], [194].
There remain also major concerns regarding the
validity of the NIH-CPSI questionnaire as instrument
for diagnosis, classification and severity of CP/
CPPS [193], [194]. The WHO has pointed out that
the symptoms of CP/CPPS may relate not only to
pathology in the prostate but also to the whole male
pelvic genital region, especially to the epididymides
and the seminal vesicles [195]. There is little direct

These searches identified a total of 62 articles. This
was followed by a review of the titles and abstracts
following the modification of the US Department
of Health and Human Services (1992)* giving an
evidence-based guideline. 51 papers met the criteria
for inclusion. Astonishingly, no systematic reviews or
meta-analyses could be included.
Most of the papers detailed results of case series
and cohort studies (Level 2 and 3 evidence).

4. S
 EXUAL DYSFUNCTION AND
“PROSTATITIS “ SYMPTOMS
Early anecdotal experience in the 1980s suggested
a significant association between “chronic prostatitis”
and sexual dysfunction [199]. Later on, these
postulated interactions between chronic prostatitis,
the psychological and physical health status and the
direct influence on sexual activity were addressed in
two overviews [200], [201]. In 2005, Lutz et al were
the first to analyze systematically the interaction
between urogenital (pelvic) pain and sexual function
[202]. The authors used the NIH-CPSI with a cutpoint
of >4 in the pain score and the Brief Male Sexual
Function Inventory [193], [203]. In this study men
with significant “pelvic pain” had a higher chance
of suffering from ED than patients without pelvic
pain (level 3 evidence). Recently, Marszalek et al
analyzed the prevalence of CP/CPPS in an urban
population (Vienna) in association with erectile
function [204]. The study confirmed a significant
correlation between CP/CPPS symptoms measured
by the NIH-CPSI and erectile dysfunction measured

Table 5: Prostatitis NIH Classification

I

Acute Bacterial (ABP)

II

Chronic Bacterial (CBP)

III

Chronic Prostatitis/Chronic Pelvic Pain
Syndrome (CP/CPPS)
a) inflammatory
b) non-inflammatory

IV

Asymptomatic, Inflammatory

NIH (National Institutes of Health)
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by the IIEF (level 2 evidence). Using the same
questionnaires Qiu et al were not able to confirm
such a significant correlation (level 3 evidence) [205],[
206].

based confirmation of this association becomes
available, it is difficult to ascertain the validity of the
proposed links between the two conditions.
Another very important concern is the interaction
between CP/CPPS symptoms and ejaculatory
dysfunction. As already mentioned, two Chinese
studies demonstrated the relevance of premature
ejaculation (PE) in symptomatic prostatitis patients
[208], [209]. This finding was later corroborated by
a study from Turkey where a modern definition of
PE using the intravaginal ejaculation latency time
was utilized: 77% of all men with CP/CPPS suffered
from this disorder (level 3 evidence) [211]. In a very
similar study from Italy, Screponi et al reported a high
incidence of “inflammatory prostatitis signs” in men
with PE [212]. Their findings are more controversial
and debatable due to the use of poorly-defined
“prostatitis” diagnostic tools (no evidence).

4 studies analyzed the percentage of ED measured
by the IIEF in men suffering from CP/CPPS
according to NIH criteria (Table 6). Anderson et
al analyzed 146 patients with CP/CPPS defined
by NIH criteria and stated erectile dysfunction in
45, meaning a percentage of 31 percent (level 3
evidence) [207]. Liang et al analyzed the prevalence
of sexual dysfunction, meaning erectile dysfunction
and premature ejaculation in “prostatitis” patients
demonstrating a prevalence of ED in only 15% (level
3 evidence) [208]. Most of these patients revealed
erectile dysfunction and/or problems with premature
ejaculation: 7.7% suffered from both pathologies.
In a recently published study from China, 296
participants seeking help for CP/CPPS have been
evaluated, 72.3% reported sexual dysfunction
(level 3 evidence) [209]. In this study, in most of
men ejaculatory dysfunction was common and in
men, reporting both ED and ejaculatory difficulties,
worse CP/CPPS symptoms and a reduced quality
of life became evident (level 3 evidence). Finally,
one study from Italy has to be mentioned. This study
included not only men with CP/CPPS, but also men
with CBP. The authors demonstrated an incidence of
ED in about 23% of the patients (level 3 evidence)
[210].

Besides PE, “prostatitis” patients may be bothered
by ejaculatory pain [213]. Despite lack of concrete
evidence, many patients may be encouraged to
refrain from ejaculation when suffering from this
condition [189]. Conversely, other investigators have
suggested that improvement of prostatitis symptoms
may follow better prostatic fluid drainage with regular
sexual activity and increased ejaculatory frequency
[214] (no evidence).

5. “PROSTATITIS” AND BPH
The impact of infection/inflammation on the
pathogenesis of BPH is the subject of ongoing
discussions. It is well known that histologically
proven inflammation can be demonstrated in the
majority of BPH pathologic specimens and that the
presence of inflammation may be a predictor of
progression outcomes of BPH (level 1 evidence)
[215]. The interaction between chronic immune
response and fibromuscular growth of BPH is one
possible explanation for the similar pathogenesis
[137]. A second arguably more important pathway
may be the similar cytokine expression by epithelial
and stromal prostate cells in men suffering from
BPH and CP/CPPS [216]. In men presenting with
LUTS, an important diagnostic goal is to establish
or to exclude the pathogenesis of the symptoms
as being related to BPH [217]. Usually, the AUA
Symptom Index or the IPSS are recommended for
symptom assessment. A recommendation for special
questionnaires pertaining to other items such as
altered sexual function is not routinely given [217].
The Alf-One study elegantly demonstrated the direct
interaction between severity of LUTS and sexual
dysfunction, especially ejaculatory disorders (level
2 evidence) [218]. The key message of this study
and consecutive papers is that in sexually active
men with LUTS suggestive of BPH, those with painful
ejaculation have more severe LUTS, more frequently
suffer from ED, and have reduced ejaculatory

Table 6: Percentage of Erectile Dysfunction in
Men with CP/CPPS

Author

Reference

Percentage
of ED in
CP/CPPS

Comment

%
Anderson
et al

21

31

-

Liang
et al

22

15

Lee et al

23

72

additionally
ejaculatory
dysfunction

Trinchieri
et al

24

23

cases
of NIH II
included

In conclusion, symptoms of sexual dysfunction,
especially ED, do occur in between 15 to 72 percent
of all patients seeking help for “prostatitis” related
symptoms. This is particularly notable in cases of
CP/CPPS. A significant correlation between severity
of ED and increasing CP/CPPS symptoms remains
debatable. Unfortunately, age-matched control studies
including the general accepted risks for ED are not
published in this context to date. Until an evidence-
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volume as compared with patients who only have
LUTS. In this context, it seems to be important that
the presence of pelvic pain may increase the risk
for erectile dysfunction independently of age [204].
On the other hand, cross-sectional data suggest no
improvement of LUTS by an increased frequency of
ejaculation [201]. In a study bridging the gap between
LUTS and ED, Muller and Mulhall have speculated
on the negative impact of CP/CPPS on life-quality,
leading to consecutive impairment of erectile
function [219]. These arguments are important
for the understanding of the close relationship
between chronic pelvic pain symptoms, disturbed
sexuality, impact on life quality, and psychosomatic
implications including depression [194], [199][201], [220]. New “phenotyping” and classification
systems for patients with urologic pelvic pain that
focus on different etiologies (urinary, psychosocial,
organ specific, infection, neurologic and tenderness
– “UPOINT”) and integrate the central nervous and
brain factors may provide a better understanding of
this complex situation and help guide therapies in
the future [221].

whether the effects of alpha-blocker therapy are
thoroughly directed against the symptoms that
comprise CP/CPPS. A subgroup of men with proven
subvesical obstruction and/or proven CBP (NIH
II) may benefit from alpha blockers, but adverse
effects on ejaculatory function typical for at least
some alpha-blockers have to be taken into account.
Unfortunately, all other types of treatment of CP/
CPPS have been evaluated without a clear effect
on sexual symptoms in comparison to placebo
including phytotherapeutic agents such as pollen
extract, quercetin or saw palmetto [223], [228].
Unfortunately, a new randomized study with pollen
extract in patients with inflammatory CP/CPPS did
not show an improvement of the mean sexuality
domain of a life satisfaction questionnaire, although
compared to placebo, the pollen extract significantly
improved total symptoms, pain and quality of life
(level 2 evidence) [229]. These results are to be
interpreted as a weak interaction between CP/CPPS
symptoms and disturbed sexuality.
Concerning the combined use of alpha-blockers
and a PDE 5-inhibitors in men suffering from
LUTS and ED, it seems to be the consensus that
this combination may be more effective than each
drug administered alone [230]. Stimulated by these
results, different authors speculate on the benefit of
PDE 5-inhibitors in CP/CPPS. A relaxation of prostatic
duct smooth muscles increasing the washout
of prostatic reflux products interacting with pain
receptors was suggested as one beneficial pathway
[231]. Furthermore, the better arterial vasodilatation
provided by the degradation of cGMP into GMP
catalyzed by cyclic nucleotide phoshodiesterase
enzymes in the prostate has been suggested to be
useful in the treatment of CP/CPPS [231], [232].
Unfortunately, recently published studies concerning
the interaction of the effect of PDE 5-inhibitors on
CP/CPPS symptoms and disturbed sexuality do not
show significant effect either due to the study design
or to the missing correlation between CP/CPPS
symptoms and ED (Table 7) (no evidence).

6. THERAPEUTIC CONSIDERATIONS.
The 6th International Conference on New
Developments in Prostate Cancer and Prostate
Diseases in Paris 2005 summarized all types of
therapy based on an evidence based approach for
all types of prostatitis and CP/CPPS [188]. In this
context, it seems to be the consensus that only
therapeutic strategies reducing symptoms, especially
against pelvic pain, are of relevance in relation to
changes of sexuality. The use of alpha-blockers
has to be addressed since one study demonstrated
a special benefit on painful ejaculation in LUTS
patients. In patients with CP/CPPS, alpha-blockers
are often prescribed as the first therapeutic choice
for several reasons [222], [223]. Besides the proven
efficacy for LUTS, the blockage of alpha-adrenergic
receptors located in the nervous system has been
discussed as a possible strategy in long-term pain
syndromes [224]. Furthermore, a direct effect on
neurogenic inflammation has been noted [223].
Concerning CP/CPPS, a new randomized study
using alfuzosin did not demonstrate a reduction
of symptoms in comparison to placebo (level 2
evidence) [225]. This outcome is contrary to the
widespread use of alpha-blockers in all types of
prostatitis and especially not in concordance with
several trials in the last decade. Nevertheless, there
is similarity to the study of Alexander et al who did
not find a reduction of symptoms in a 4-arm study
using a fluoroquinolones, tamsulosin, both drugs
or placebo (level 2 evidence) 226. Discussing these
negative findings, Weidner argued in 2004 against
the efficacy of alpha-blocker therapy due to highly
variable treatment periods, different populations,
and inhomogeneous inclusion criteria of the different
studies [227]. In conclusion, it is questionable

V . SEXUAL, SOCIO-CULTURAL
AND ECONOMIC ISSUES OF Hiv
WITH PARTICULAR REFERENCE TO
SUBSAHARAN AFRICAN WOMEN
1. INTRODUCTION
Every day, over 6800 persons become infected with
Hiv and over 5700 persons die from AIDS, mostly
because of inadequate access to Hiv prevention and
treatment services [91]. AIDS continues to be the
single largest cause of mortality in sub-Saharan Africa
and of the global total of 2.1 million [1.9 million–2.4
million] adult and child deaths due to AIDS in 2007,
1.6 million [1.5 million–2.0 million] occurred in sub-
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Table 7: Recent Attempts to Influence Symptoms of CP/CPPS with PED 5-Inhibitors
Effect on
CP/CPPS
symptoms

Effect on Sexual
Dysfunction

Association between
both symptoms

prospective
study

yes

yes

no

49

cohort
study

not
analysed

no better prostatic
arterial flow

no

Lin et al

50

prospective
study

yes

yes

negative correlation

Esilevskii
et al

51

prospective
study

not analyzed

better arterial status
of the prostate

unclear

Author

Reference

Yang et al

48

Aliaev
et al

Type of
study

Saharan Africa. There are an estimated 11.4 million
[10.5 million–14.6 million] orphans due to AIDS1 in
this region [91].

the terms and conditions of sex as well as very high
levels of sexual and domestic violence [239]. A study
of more than 1500 South African women indicates
that “women with violent or controlling male partners
are at increased risk of Hiv infection. [239]” A review
of research articles from 1996 to 2002 found 9
studies showing that women who experienced sexual
coercion were more at risk of Hiv transmission [239].
Ackermann looked at the social factors that make
South African women vulnerable to Hiv infection and
concluded that the degree to which women are able
to control various aspects of sexual lives is critical
to Hiv prevention [240]. The high rate of rape, the
unfavorable economic position of women and the
inability to insist on condom usage render these
women powerless to protect themselves against
Hiv/AIDS [240], [241]. Poor women are especially
vulnerable to coercion from and compliance to their
male partners [236].

Women and young people are especially vulnerable
to Hiv. Half of all new infections occur in young
people aged 15-24 and young women account for
62% of the 11.8 million people living with Hiv [233].
Differences in the spread of the epidemic can be
accounted for by a complex interplay of sexual
behavior and biological factors that affect the
probability of Hiv transmission per sex act and sexual
behavior patterns are determined by cultural and
socioeconomic context [234]. In sub Saharan Africa
the subordinate position of women, impoverishment
and decline of social services, rapid urbanisation and
modernization, wars and conflicts have contributed
to extensive spread of Hiv [234].
In addition to these macrocosmic parameters
there are microcosmic influences to this epidemic.
Stulhofer’s study on Croatian youth indicates that
peer pressure, sensation seeking, personal riskassessment, behavioral intention, condom use at
first sexual intercourse and sexual victimization were
significant predictors of sexual risk taking behaviors
[235]. An integrated sociobehavioral approach to
communication as a means of prevention of Hiv/
AIDS is thus of vital importance [236].

A study examined gender attitudes and sexual
violence-supportive beliefs (rape myths) in a
sample of South African men and women at risk
for Hiv transmission. The authors speculated that
women’s risks for STI/Hiv are the product of partner
characteristics and male dominated relationships.
Some of these men’s characteristics include a
sexual assault history and rape myth acceptance,
along with alcohol and other drug use history [241].
Studies conducted in the USA show that women
in violent or abusive relationships are less likely to
use condoms, more likely to incur abuse as a result
of requesting condoms and more likely to contract
a STI than women who have not been in violent
relationships [241].

2. THE FEMINIZTION OF Hiv
In sub Saharan Africa, young women (15-24 years)
are approximately three times more likely to be Hiv
infected compared to young men of the same age 237.
50% of infected people worldwide are women and
half of new infections occurred between spouses
with women often at risk from their main male partner
[238]. This has been described as the “feminization
of Hiv/AIDS” [238].

This is supported by research conducted in a
township in Cape Town [241] . A total of 40% of the
women surveyed had been sexually coerced. They
were significantly more likely to have exchanged sex
to meet survival needs, to have had multiple male
sex partners, greater rates of unprotected vaginal
intercourse, lower rates of condom use, more sexual

Gender based violence (GBV) is the most significant
reason for women’s greater vulnerability to Hiv. It is
partly explained by women’s inability to negotiate
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AIDS cases due to the perinatal transmission of HIV infection, by year of diagnosis, 2001-2005, United States
[233].

Centers for Disease Control and Prevention (CDC), Mother to Child (Perinatal) HIV Transmission and
Prevention)

(Insert: UNAIDS, World Health Organization)

contacts involving blood and greater rates of STI’s.
This suggests that the potential for women to reduce
their risks for STI/Hiv is seriously limited by socially
constructed gender roles and sexual scripts [241].

in their lives. Between 6 and 47% of adult women
worldwide report being sexually assaulted by intimate
partners in their lifetime. Between 7 and 48% of girls
and young women age 10-24 years report their first
sexual encounter as coerced [237]. Gielen et al
reviewed 35 US studies on the intersection of Hiv
and IPV. Hiv positive women appear to experience
any IPV at rates comparable to Hiv negative women

Intimate Partner Violence (IPV) or “Femicide” is
violence perpetrated by an intimate partner [237].
Globally between 10 and 69% of women report
physical abuse by an intimate partner at least once
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from the same underlying populations. However their
Hiv positive women’s IPV seems to be more frequent
and more severe than women who are Hiv negative.
Their research suggest interventions need to focus
on both causal pathways of IPV and Hiv [242].

“more negative condom attitudes and less consistent
condom use” [239]. Women find themselves
vulnerable to further violence, being rejected and
potentially loosing partner’s financial support. This
was confirmed in a study conducted in South Africa
by the international Centre for Research on Women
[241]. A study from USA African-American women
who had physically abusive partners were four times
more likely to be verbally abused and nine times more
likely to be threatened with physical abuse when
they asked their primary partner to use condoms
compared to those who did not have partner abuse
237
. In a South African study women who experienced
forced sex were found to be nearly six times more
likely to use condoms inconsistently than women
who did not experience coercion. And women with
inconsistent condom use were 1.6 times more likely
to be Hiv positive [237]. However another South
African study found that women who were physically
abused prior to the past year were 1.5 times more
likely to ask their current partner to use condoms than
women who were not abused [237]. As these have
been cross sectional studies measures of condom
use and violence have differed across studies. Thus
it is difficult to draw definite conclusions about how
partner violence is linked to condom use. Condom
use is economically dependent as evidenced in
Thailand. They experienced initial success with this
structural intervention that enforced 100% condom
use in collaboration with sex workers, brothel owners,
clients of sex workers and the police. But the Asian
financial crisis caused widespread unemployment.
This worsened the economic situation for women
and youths [238]. Girls, women and sex workers
found it difficult to insist on condom use. Evidence
suggests that when faced with economic duress
women are more likely to acquiesce to intercourse
with no condoms when offered more money by men
[238].

The intersection of IPV, GBV and Hiv is explained
by biological as well as socio- cultural and economic
factors [237]:

a) Direct transmission through sexual violence
[237]
The biological risk of transmission of forced coercive
sexual intercourse with an Hiv infected partner is
determined by type of exposure(vaginal, anal or
oral). Hiv risk increases in presence of other STI’s
and also degree of trauma, vaginal lacerations and
abrasions that occur when force is used. Vaginal
tracts of younger women are immature and tear
easier during sexual intercourse thus increases risk.
Two studies form USA suggest that while women
who are raped are at high risk for pre-existing STI,
sexual assault itself presents a small but substantial
additional risk of acquiring STI (236)

b) Indirect transmission through sexual risk
taking
Studies show that women’s experience of violence is
linked to increased risk taking. This includes multiple
partners, non-primary partners or engaging in
transactional sex [237]. In Zimbabwe, Kenya, South
Africa and Zaire increasing financial insecurity that
exists among female –headed households makes
transactional sex a “rational means of making ends
meet [236].” Jewkes and colleagues have shown
that women who enter transactional relationships
are more likely to be Hiv positive. They may be more
vulnerable as they tolerate unfaithful partner and also
seek out additional concurrent sexual relationships
for themselves [243].

d) Indirect transmission by partnering with
riskier/older men

In more than two thirds (68%) of households women
or girls are the primary caregivers for those sick
with AIDS related Illnesses [239]. Similar trends are
present in parts of Asia and Latin America [236].
Sexual abuse during childhood and forced sexual
initiation during adolescence are associated with Hiv
risk taking among women. In USA several studies
show that experience of childhood sexual assaults is
associated in adults with early sexual initiation, anal
sex, sex with unfamiliar partners and low rates of
condom use [237].

A review of over 40 studies from sub –Saharan Africa
suggests that a significant proportion of adolescent
girls have sexual relations with men five to ten years
older than themselves [237]. Emerging evidence
form a study conducted among women (16-23
years) in South Africa suggests that women who
have partners older than them (i.e. age difference
of three or more years) have 1.6 fold higher odds of
being Hiv infected. Young women with older partners
are 1.5 times more likely to experience physical and
sexual violence than women with partners in their
peer age group [237]. Several studies highlight that
men’s use of violence is linked to their own sexual
risk taking. This increases both their and partners
risk of Hiv/STI’s [237]. In India a study showed that
men who had extra marital sex were six times more
likely to report sexual abuse of their wives than men

c) Indirect transmission through inability to
negotiate condom use.
Suggesting condom use with a resistant partner
has dire consequences for women: threatens his
masculinity, raises his suspicions about the woman’s
monogamy or sexual history. Dunkle and Jewkes
found that traditional men’s gender roles lead to
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who remained faithful [237]. The men in this study
who reported an STI were 2.5 times more likely to
report abuse of wives than men who did not report
an STI. Thus these researchers concluded that
abusive men were more likely to engage in extra
marital sex, acquire STI, and place their wives at risk
for STI possibly through sexual abuse [237].

six months prior to the study [244].
Kalichman’s study on risk behaviors of men and
women living with Hiv/AIDS is disturbing [245].
Across populations one in three persons with Hiv/
AIDS continues practicing Hiv transmission risk
behaviors. This behavior is related to relationship
factors, economic conditions, emotional states,
substance abuse and personality dispositions. From
this study it appears that risk behavior is increasing
with Hiv negative partners and partners of unknown
Hiv status. Kalichman’s study observed that risk
practices are also affected by perceptions of how
ARV’s may affect infectivity [245].

e) Violence as a consequence of being Hiv
positive.
Between 16-86% of women in developing countries
choose not to disclose their Hiv status to their
partners [237]. Disclosure is essential as it ensures
Hiv positive person get access to services including
prevention of mother-to-child transmission (MTCT)
antiretroviral treatment (ART) and psychosocial
support. In most studies between 3-15% of women
report negative reactions from disclosure. Blame,
abandonment, anger and violence result. Between
16-51% of women in studies from Tanzania, South
Africa and Kenya say they do not disclose their
status due to their fear of violence [237].

Similarly a study by Marks and Crepaz (14) of 206 Hiv
positive men (41% homosexual, 35% bisexual, 24%
heterosexual) showed that 25% of the men engaged
in unsafe sex and 48% of the total sample withheld
disclosure from the partner. Risky behavior patterns
repeat what has been noted in other studies: alcohol
and drug use before sex, having a Hiv unknown
partner, being less emotionally involved with one’s
partner and testing seropositive in the previous 3
years [246].

A study was conducted in South Africa to examine if
non-disclosure of Hiv positive status placed sexual
partners at risk. Sample was 69 sexually active,
heterosexual, married (62%), cohabitating (38%)
patients recently diagnosed as Hiv positive. Results
showed that 78% had not disclosed and 46% had
no knowledge of their partner’s serostatus [244].
These non disclosures were more likely to be male,
to not have used a condom during their last sexual
encounter, to have used alcohol heavily before
sex, to have multiple sexual partners and to have
engaged more frequently in sexual intercourse in the

A cornerstone of Hiv prevention in South Africa
is voluntary Hiv antibody counselling and testing
(VCT), only one in five South Africans aware of VCT
have been tested. Kalichman’s study results on 224
men and 276 women living in a black township in
South Africa showed that individuals not tested for
Hiv demonstrated significantly greater AIDS related
stigmas; greater shame, guilt and social disapproval
to people living with Hiv.

f) Mother-to-child (perinatal) Hiv transmission
Hiv transmission from mother to child during

(Strengthening the Linkage between Reproductive Health and HIV/Aids Program, by Elizabeth Lule,
Population and Reproductive Health Advisor)
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pregnancy, labor and delivery, or breastfeeding is
called perinatal transmission [247].

concurrent partnerships exponentially increase
the number of infected individuals and the growth
rate of the epidemic during its initial phase.
Adimora and Schoenbach’s study similarly found
that mathematical modelling demonstrates that
concurrent sexual partnerships spread transmission
of Hiv through sexual networks more effectively than
does serial monogamy for the same total number of
sexual partners [254], [255]. Helen Epstein gives an
excellent description of concurrency and the effects
of sexual networking on Hiv transmission as an
explanation of why Hiv rates are so high in Africa
[243].

VCT testing allows pregnant Hiv women ARV’s to
reduce the risks of MTC (perinatal) transmission.
However a study by Gaillard et al shows that a
major obstacle to compliance is partner disclosure
[248]. Only a third of the 290 Hiv infected women
included in an intervention study to reduce motherto-child transmission of Hiv in Mombasa, Kenya,
informed their partners of their results. Despite
careful counselling, 10% subsequently experienced
violence or disruption of their relationship.

g) Women who have sex with women (WSW)

4. T
 HE VULNERABILITY OF MEN AND Hiv/
AIDS/STI’s

The belief that female same sex relationships are
low risk of contracting Hiv and other STI’s continues
to dominate. WSW who are in both same sex and
heterosexual relationships needs attention [249].
Data on Hiv risk faced by WSW are scarce. Several
surveys have reported that that certain groups of
WSW engage in risky behavior such as unprotected
sex with men, unprotected sex or sharing sex toys
with women and injection drug use [250]. Self
reported Hiv rates among lesbian women in a study
show that 8% of those tested were positive [249].
In Post-apartheid South Africa, a large number
of lesbian black women have fallen victim of hate
crimes and violent sexual attacks, being victim to
“conversion rapes” some of which have led to Hiv
infection or even death [249]. Numerous studies
indicate higher prevalence of BV, hepatitis C and
Hiv risk behaviors in WSW [251], [252]. These
data support the hypothesis that sexual exchange
of vaginal secretions is a possible mechanism
for acquisition of BV. A study by Marazzo JM et al
indicates that Genital HPV infection and squamous
intraepithelial lesions are common among WSW [252].
In summary women’s physiological susceptibility due
to hormonal changes, vaginal microbial ecology and
physiology plus a higher prevalence of STI’s, and it is
understood that behaviors that put WSW at risk for Hiv
need attention [253].

Although the first cases of AIDS were reported in gay
men little is known about the current prevalence of
Hiv among lesbian, gay, bisexual, transsexual (LGBT)
and now that the dominant mode of transmission is
seen as heterosexual , and women at most risk, less
data exists on heterosexual men and Hiv/AIDS/.
Decker et al did a study on sex purchasing and Hiv
among a clinic based sample of US men [256]. They
found that men engaging in sex purchasing were
more likely to be Hiv/STI infected and thus represent
a risk to the sexual health of both commercial
and non-commercial sex partners. In summary
heterosexual men put their close partners at risk
through lack of awareness of their actual Hiv status,
practicing unprotected sex with close committed
partner whose status is also unknown, intravenous
drug user and sex purchasing [257].
Dunkle and Jewkes name the following as male
factors that increase their risk for Hiv [239] :
1. Men and low condom use
2. Men and VCT: Recent national studies in South
Africa found that only one in five South Africans
aware of VCT have been tested and that men
accounted for only 21% of all clients receiving VCT3.
Men and ART: A study conducted at Johannesburg
General Hospital indicated women accessing ARV’s
outnumbered men 2:1. Men were also likely to use
ARV’s later in the disease trajectory than women.

3. SEXUAL BEHAVIOR AND Hiv/AIDS/STI’s
Although Hiv has been identified as the etiological
agent causing AIDS, transmission of this virus
depends on human behavior related largely to
sexuality and drug use [239]. It is important not
to assume that individuals make rational decisions
when engaging in sexual activity. It is impulsive and
driven by physiological needs [236]. Add to this
“contextual personal” and socio cultural variables
such as gender and racial/ethnic culture and the
complexity of Hiv/AIDS becomes clearer [236].

4. Men and alcohol: World Health report noted that
South African men were more likely to be “heavy
drinkers”. Alcohol is a risk factor for GBV and Hiv
5. Men and male circumcision (see section on this
topic above)
6. Men and partner reduction: surveys suggest that
the spread of Hiv is accelerated where men have
multiple concurrent partners and practice unsafe sex
[243], [254], [255].

Concurrent partnerships are a major contributing
behavior that places people at risk. Morris’s study
examined how concurrent partnerships amplify
the rate of Hiv spread. Their results indicate that
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5. MEN WHO HAVE SEX WITH MEN (MSM)

Hiv encephalopathy

Recent studies demonstrate that unprotected anal
sex between men is a factor in HIV prevalence. In
Zambia one in three surveyed tested MSM tested
HIV positive; in Kenya 43 % of MSM were living with
HIV; in Senegal HIV prevalence rate of 22% was
found among 463 MSM surveyed [258].

• There should be recognition that there is a likely
association between HIV encephalopathy and
sexual dysfunction.
• Level of evidence 3, grade B
• Specialist management of Hiv associated sexual
dyfunction should be in collaboration with HIV
physicians

Lieb et al examined estimated numbers of MSM in
Miami-Dade County by race, ethnicity and mortality
rates. An estimated 63,020 men aged >=18 in the
country are MSM with mortality rates higher for black
men than other races [259].

• There should be recognition that there is
an interaction between haart and sexual
dysfunction

Mckellar et al tested MSM aged 15-29 years for
HIV at 263 randomly selected sampled venues in
6 US cities from 1994-2000. Of 5649 participants
10% tested positive for HIV. Of these 77% overall
were unaware of their infection [260]. A study was
conducted with MSM who use the internet to meet
sexual partners. 53% used condoms consistently,
47% reported having sexual partners that were older
>4 years. In this study MSM engaged in behaviors
such as unprotected anal intercourse that place
them at risk for HIV /STI’s [261].

Level of evidence 3, grade B
Endocrine:
Patients with HIV and endorinopahy should have
an assessment of sexual functioning.
Level of evidence 3, grade B
Direct Effects of HIV infection
Lipodsytrophy
Recognition of possible association between HIV
lipodysrophy and sexual dysfunction is important

Research into MSM in Africa is limited. Johnson
reports that most Africans have also engaged in sex
with women [262]. Once again myths make men
more vulnerable to HIV, as does economic exchange,
and inconsistent condom use. Sexual abuse of MSM
is common.

Level of evidence 3, grade B
Neuropathy
• Physicians looking after HIV patients should
recognize that associated neuropathy may include
symptoms of sexual dysfunction

In summary, management and prevention requires all
people get tested, use condoms, and choose partners
carefully. In addition long term sustained strategies
should address the social, cultural, economic, and
political factors that influence the spread of HIV/AIDS.

Level of evidence 3, grade B
Iatrogenic low sexual desire
• HIV patients with low sexual desire should be
formally assessed for endocrinopathy
Level of evidence 3, grade B

COMMITTEE RECOMENDATION

New treatments
Caution and vigilance using newer anti-HIV therapy
should include assessment of sexual function

1.Hiv

Level of evidence 4, grade C

RECOMMENDATIONS

Circumcision as a strategy to reduce HIV infection
in men

• early diagnosis of HIV associated sexual dysffunction is important in the context of HIV infection
and HIV units should have provisions to diagnose/
manage or refer to specialists as indicated.

1. Male circumcision reduces the risk of acquisition
of the HIV virus in HETEROSEXUAL men
Level of evidence: Level 1

• physicians caring for both HIV infected and HIV
negative msm should be aware of the likely psychosocial interaction between recreational drugs, pde5
inhibitors, unprotected sexual behaviour and HIV
transmission

Grade of recommendation: Grade A
2. Heterosexual Male circumcision is not associated
with behavioral disinhibition and engaging in high
risk sexual behavior

• Level of evidence 3, Grade B

Level of evidence: Level 1
Grade of recommendation: Grade A
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4. H
 uman Papilloma virus
recommendations

3. There is a paucity of literature pertaining to the
complications of male circumcision in Africa. The
available literature does not allow a complete
comparison among various studies as there is great
heterogeneity with regard to indications, follow-up
duration, and the skill set level for the circumcisers.

HPV infection is likely to affect sexual function,
however more research is needed.
Level of evidence: 3 Grade C

Level of evidence: Level 3

5. S
 EXUAL DYSFUNCTION AND chronic
PROSTATITIS / CHRONIC PELVIC PAIN
SYNDROME (CP/CPPS)

Grade of recommendation: Grade B
4. Adult male circumcision can be performed in
the developing country setting with acceptable
outcomes and complications rates similar to those
observed in developed nations.

• Acute bacterial prostatitis (abp) interferes with
sexual function due to the severity of the acute

Level of evidence: Level 3

disease

Grade of recommendation: Grade B

Level OF EVIDENCE 1 Grade A

Hiv IN WOMEN
• Female Hiv infection is associated with sexual
dysfunction.

• CBP may be associated with ejaculatory pain
Level OF EVIDENCE 4 and ED Level OF
EVIDENCE 3.

Level of evidence 3 Grade C.

Grade C

• All women with HIV should have a sexual
dysfunction screen.

• CP/CPPS is associated with ED in 15 to 72 %
Level OF EVIDENCE 3 Grade C

Grade B

• Premature ejaculation has been described
in 77% of men with cp /cpps

2. Genital Herpes

Level OF EVIDENCE 3 Grade C

• All patients with primary and recurrent GH should
be seen and counselled about the condition

• Therapy of CP/CPPS is limited by a 40% placebo
effect.

level of evidence 4 Grade C

• An improvement of symptoms with
PDE-5 inhibitors remains debatable.

• Those with frequent recurrences of GH should
be assessed psychologically and psychosexually
and given appropriate treatment for any co-existing
psychological illness

6. sexual, socio-cultural and
economic issues of hiv with
particular reference to
subsaharan african women
MANAGEMENT INTERVENTIONS

level of evidence 4 Grade C
• Patients with frequent recurrences of GH should
be assessed regularly by a clinician and can have
their sexual functioning and quality of life enhanced
by giving continuous antiviral cover

MACROCOSMIC:
1. Programs targeting gender attitudes and norms
should be supported. For example, the subordinate
position of women must be acknowledged and adddressed.

level of evidence 1 Grade A

3. Chlamydia Trachomatis (CT),
Gonorrhoea(Gc), and associated
pelvic inflammatory disease (PID)

EVIDENCE LEVEL 3
RECOMMENDATION GRADE C
2. Economic empowerment of women. For example
micro finance.

• Chlamydia trachomatis (CT), gonorrhoea(Gc),
and associated pelvic inflammatory disease (PID)
are associated with sexual dysfunction.

EVIDENCE LEVEL 4
RECOMMENDATION GRADE C

Level of evidence: 4

3. Role of health services in addressing gender
based violence should include strengthening the

Grade C
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MICROCOSMIC:

linkages between reproductive health and Hiv/
AIDS programs.
EVIDENCE LEVEL 3

1. Early coital debut should be delayed as it is a
significant predictor of Hiv.

RECOMMENDATION GRADE B

EVIDENCE LEVEL 2

4. Community based services in increasing
contraceptive use and changing behavior are
required for safer sexual behaviour and protection
against unwanted pregnancy and infection.

RECOMMENDATION GRADE B

EVIDENCE LEVEL 2

EVIDENCE LEVEL 3

RECOMMENDATION GRADE B

RECOMMENDATION GRADE B

5. Community based services must give attention
to male reproductive and sexual health

3. VCT should be vigorously encouraged at every
clinic, and educational seminar, VCT should be
widely accessible. There should be increase
demand for availability of VCT.

2. Negotiation and disclosure skills should be
taught in school programs.

EVIDENCE LEVEL 3
RECOMMENDATION GRADE B

EVIDENCE LEVEL 3

6. Advocate for better policies supporting better
linkages to accelerate progress on RH/MCH and
Hiv/STI goals and drive better resource allocation.

RECOMMENDATION GRADE B

EVIDENCE LEVEL 3

4.Stigmatizing attitudes towards people living with
AIDS should be discouraged to promote VCT.

RECOMMENDATION GRADE B

EVIDENCE LEVEL 3

7. Strengthening applicable laws and policies
(i.e. on domestic violence and gender issues) is
important.

RECOMMENDATION: GRADE C
5. Hiv prevention strategies must be blended with
Hiv/AIDS care services.

EVIDENCE LEVEL 4

EVIDENCE LEVEL 3

RECOMMENDATION GRADE C

RECOMMENDATION GRADE B

8. “Keep them in school”: the importance of
education as a protective factor against Hiv must
be emphasized.

6. Sexual assertiveness, condom self efficacy
for women and parental monitoring, traditional
morality, Hiv knowledge, and talking about sex with
partners should be taught and encouraged.

EVIDENCE LEVEL 4
RECOMMENDATION GRADE C
9. Partner
supported.

reduction

campaigns

should

EVIDENCE LEVEL 4

be

RECOMMENDATION GRADE C
7. More interventions should be targeted towards
male clients of sex workers.

EVIDENCE LEVEL 3
RECOMMENDATION GRADE B

EVIDENCE LEVEL 3

10. Prevention efforts must be undertaken for sex
workers, occasional sex traders and men who have
concurrent sexual partners.

RECOMMENDATION GRADE B
8. Prevention interventions are needed to address
behaviors that put WSW at risk for Hiv infection.

EVIDENCE LEVEL 2
RECOMMENDATION GRADE B

EVIDENCE LEVEL 4

11. Implementation of GEM (GENDER RELATIONS,
ECONOMICS AND MIGRATION) as an alternative
to the ABC (ABSTAIN, BE FAITHFUL, USE
CONDOMS) strategy may be helpful.

RECOMMENDATION GRADE C
9. Pap smears must be encouraged for WSW.

EVIDENCE LEVEL 3

EVIDENCE LEVEL 4

RECOMMENDATION GRADE B

RECOMMENDATION GRADE C
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10. Disclosure must be encouraged.

[14] Valcour V, Shikuma C, Shiramizu B, et al. Higher frequency
of dementia in older Hiv-1 individuals: the Hawaii Aging with
Hiv-1 Cohort. Neurology. 2004;63: 822-7.

EVIDENCE LEVEL 3

[15] http://hivmedicine.com/hivmedicine2007.pdf.

RECOMMENDATION GRADE B

[16] Garvey L, Thomson EC, Main J, Winston A. Response to
“Persistence of Neuropsychologic Deficits Despite LongTerm Highly Active Antiretroviral Therapy in Patients With
Hiv-Related Neurocognitive Impairment”. J Acquir Immune
Defic Syndr. 2007;46: 656-7, author reply 57-8.

11. “Knowledge gaps” should be filled and seen as
primary intervention in communication campaigns.
EVIDENCE LEVEL 3

[17] Letendre SL, McCutchan JA, Childers ME, et al. Enhancing
antiretroviral therapy for human immunodeficiency virus
cognitive disorders. Ann Neurol. 2004;56: 416-23.

RECOMMENDATION GRADE B

[18] Angelino AF, Treisman GJ. Management of psychiatric
disorders in patients infected with human immunodeficiency
virus. Clin Infect Dis. 2001;33: 847-56.

12. Knowledge and appropriate attitudes are
necessary for bringing about risk reduction behavior
but they are not sufficient.

[19] Arendt G. Affective disorders in patients with Hiv infection:
impact of antiretroviral therapy. CNS Drugs. 2006;20: 50718.

EVIDENCE LEVEL 4

[20] Lyketsos CG, Hanson A, Fishman M, McHugh PR,
Treisman GJ. Screening for psychiatric morbidity in a
medical outpatient clinic for Hiv infection: the need for a
psychiatric presence. Int J Psychiatry Med. 1994;24: 103-13.

RECOMMENDATION GRADE C
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a very complicated strategy for the therapy of sevec
eral male sexual dysfunctions (erectile dysfunction,
[ED], hypoactive sexual desire disorder [HSDD],
and premature ejaculation [PE]). This strategy is
feasible only when neural pathways, which originate
from the CNS and control the vascular and musculc
lar structures of the genital apparatus, are intact.
Among neurotransmitters and neuropeptides which
control sexual behaviour and its various phases and
components at the CNS level, the best known are
dopamine, serotonin, oxytocin, nitric oxide (NO) and
adrenocorticotropic hormone-melanophore-stimulatic
ing hormone (ACTH-MSH) derived peptides [1 - 24].
Cannabinoid (CB1) receptors, endogenous vascular
growth factor (VGF)-derived peptides and growth
hormone (GH) secretagogues have been recently
added to this list [25 - 32]. This makes these compc
pounds and their receptors valuable targets for the
therapy of male sexual dysfunctions (33).

Introduction
Sexual function incorporates physiologic processes
and regulation of the central and peripheral nervous
systems, the vascular system, and the endocrine
system, similar but different in men and women. Recc
cent advances in sexual medicine research have led
to an increased understanding of the underlying molc
lecular biological factors and mechanisms governing
the display of sexual functions. Understanding the
molecular basis for penile erection has led to treatmc
ment of erectile dysfunction with oral phosphodiestc
terase type 5 (PDE5) inhibitors. Little is known, howec
ever, about the physiology and regulatory biology of
the erectile/arousal response. Scientific investigatc
tion in this field is needed to increase knowledge and
foster development of the future line of treatments for
all forms of sexual dysfunction. This paper addressec
es the current knowledge of the major cellular and
molecular targets of biologic systems responsible
for sexual function. Scientific discovery is critically
important for developing new and increasingly effectc
tive treatments in sexual medicine. Future treatment
targets include growth factor therapy, gene therapy,
stem and cell-based therapies, and even regeneratc
tive medicine. All directions should be vigorously
explored and considered for future management
sexual disorders.

2. C
 NS TARGETS FOR ERECTILE DYSFUNCTT
TION
a) Dopamine and Dopamine Receptors
Dopamine agonists are perhaps the best known
compounds that facilitate penile erection in male
mammals, including man. Apomorphine is the best
known dopaminergic agonist commercially available
and labelled for the therapy of ED (34) activates
dopamine receptors of the D2 family in order to
facilitate penile erection [35-37]. Molecular biology
studies have shown that D2 receptors may be divided
into D2 (long and short variants), D3 and D4 receptor
subtypes [38]. Recent studies revealed that selective
D4 agonists or partial agonists induce penile erection
when injected systemically or into the paraventricular
nucleus of the hypothalamus (PVN), with a potency
similar to that of apomorphine (Figure 1). Perhaps
most importantly for therapeutic use in men, some of
these compounds are ineffective in mammal models

I. CNS TARGETS FOR MALE SEXUAL
DYSFUNCTIONS
1. INTRODUCTION
The use of drugs that act on the central nervous
system (CNS) is possible and fascinating although
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Penile erections/rat

of emesis [39]. This reopened the research aimed at
the identification of new dopamine agonists, which
are capable of inducing penile erection after systemic
administration and are devoid of emetic properties.
These studies make central D4 receptors one of
the most promising central targets for the therapy of
ED and suggest that the synthesis of selective proerectile D4 agonists may provide a valuable strategy
for the treatment of this sexual dysfunction.
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neurons in the PVN can facilitate or inhibit penile
erection by activating or inhibiting oxytocinergic
neurons at level of the PVN [40]. The most promising
are dopamine receptor agonists of the D2 family, or
the D4 receptor subtype without emetic properties.
Other
neurotransmitter/neuropeptide
receptor
agonists or antagonists meant to facilitate erectile
response by increasing oxytocin neurotransmission
would have to be given directly into the PVN in order
to avoid other side effects often incompatible with
sexual activity. The CB1 receptor antagonist, SR
141716A, may induce penile erection by increasing
the release of glutamic acid in the PVN, in turn
activating oxytocinergic neurons mediating penile
erection [41] (Figure 3).

#

The stimulation of central, mainly hypothalamic
melanocortin (MC) receptors by ACTH-MSH peptide
or non peptide molecules is another way to facilitate
erectile function [42]. melanotan II and its carboxylate
derivative PT-141, new a-MSH analogues with high
agonist and antagonist potency and selectivity at
specific receptor subtypes, induce penile erection in
men when given subcutaneously [43). The increase
in intracavernosal pressure induced by α-MSH is
not antagonized by a classical oxytocin receptor
antagonist in contrast to that induced by oxytocin
[44-46]. In contrast, the pro-erectile effect of of
tetrahydroisoquinoline (THIQ) [47], a non-peptide
putative MC4 receptor agonist induces penile
erection when injected in male rats. Although the role
of oxytocin in the pro-erectile effect of ACTH-MSH
peptides and non peptides may be very modest, the
ability of these derivatives to induce penile erection
after systemic administration makes MC3 and
MC4 receptors a valuable target for ED and these
compounds new possible therapeutic agents for ED
treatment.

#

#
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PI PI

d) Melanocortins and Melanocortin Receptors
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Figure 1. D4 Receptor agonists [PD 168887 (PD),
PIP-3A (PI)] induce penile erection when injected
into the PVN: comparison with apomorphine and
prevention by L-745,870 (L), a selective D4 antagonnist, or haloperidol (H), a D2 antagonist, given into
the PVN. DA agonists were dissolved in the approppriate vehicle (V) and injected into the PVN at the
dose of 100 ng each. DA antagonists were dissolved
in the appropriate vehicle and injected into the PVN
15 min before the DA agonists. Each value is the
mean ± SEM of 7 rats per group. * P < 0.01 when
compared to vehicle-treated rats, # P < 0.01 when
compared to the corresponding group treated with
DA agonist alone (Student’s t test)

b) Oxytocin and Oxytocin Receptors
Oxytocin is one of the most potent compounds
discovered to induce penile erection when given
into the PVN, mediated by the stimulation of
oxytocinergic receptors located there as well as
the hippocampus and spinal cord (40) (Figure 2).
Unfortunately, oxytocin given systemically does not
cross the blood brain barrier in amounts capable
of inducing penile erection, and it is unfeasible to
treat ED by injecting oxytocin or other drugs directly
into brain nuclei controlling penile erection. The
only way to overcome this problem is to synthesize
molecules (possibly non peptidergic) that pass the
blood brain barrier and have the same potency and
selectivity of oxytocin when given systemically at
central oxytocinergic receptors. The synthesis of
such non peptide molecules, however, would be
very complicated and expensive.

3. C
 NS TARGETS FOR HYPOACTIVE SEXUAL
DESIRE DISORDER
a) Dopamine, Oxytocin and their Receptors
Hypoactive sexual desire disorder often occurs with
erectile dysfunction, and is not always associated
with low levels of testosterone [48 - 50]. In these
cases drugs that act at the CNS level may represent
a successful strategy for the therapy. Different
neurotransmitters are known for their ability to
increase or decrease sexual motivation and sexual
arousal, the best known being dopamine. The nucleus
accumbens is the brain area in which dopamine is
thought to act to facilitate sexual motivation and sexual
arousal [51]. Male rats exposed to an inaccessible
receptive female often show non-contact erections,
pheromone-dependent penile erection episodes
indistinguishable from those induced by drugs and/
or neuropeptides. Recent studies have shown that
extracellular dopamine also increases in the medial

c) CNS Oxytocinergic Neurons
Drugs that stimulate neurotransmitter/neuropeptide
receptors located in the cell bodies of oxytocinergic
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Figure 2. Oxytocinergic neurons as a target for the central therapy of ED. These neurons originating in the
PVN and projecting to extra-hypothalamic brain areas, mediate penile erection. When activated by neurrotransmitters such dopamine, excitatory amino acids, NO, oxytocin, hexarelin peptide analogues, VGF
peptides or by the blockade of CB1 receptors in the PVN, facilitate penile erection, while when inhibited for
instance by GABA or opioid peptides this sexual response is reduced. Appropriate references are cited in
the References list.

Figure 3. The pro-erectile effect of SR 141716A, a CB1 receptor antagonist, when injected into the PVN is
mediated by the blockade of CB1 receptors located in GABAergic synapses impinging on glutamatergic synaapses that stimulate oxytocinergic neurons mediating penile erection. Such a block reduces GABA release
increasing glutamic acid release that activates in turn oxytocinergic neurons to facilitate penile erection.
Alternatively, SR 141716A may block CB1 receptors exerting an inhibitory control on glutamic acid release,
and which are located in the above glutamatergic synapses. Whatever mechanism operates in the PVN, this
facilitates glutamic acid release increasing oxytocinergic neurons mediating penile erection. Both mechannisms have been identified in other brain areas rich in CB1 receptors. Appropriate references are cited in the
References list.
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preoptic area [52] during copulation and in the PVN
not only during copulation but also during non-contact
erections. Finally, dopamine agonists injected into
the PVN not only induce penile erection but also
increase extracellular dopamine in the nucleus
accumbens. This increase is negated by oxytocin
antagonists injected intracerebroventricularly or
into the VTA, where mesolimbic dopamine neurons
originate [4, 51].

Thus, this neural circuitry may be a valuable target
for drugs capable of increasing its activity, and
dopamine agonists represent a valuable strategy
for the therapy of both ED and HSSD, as they act
both in the nucleus accumbens and in the PVN.
However, considerations against these drugs are the
emetic properties of D2 agonists and their potential
to produce marked dependence and addiction by
increasing dopamine release (e.g., amphetamine-like
drugs) from or by inhibiting dopamine reuptake (e.g.,
cocaine-like drugs) in central synapses. Oxytocin
and oxytocin receptors also might be targeted for
activating this neural circuitry, although the capability
of oxytocin receptor agonists crossing the blood
brain barrier seems still far from being realized.

If a neural circuit connects the mesolimbic and
incerto-hypothalamic dopaminergic systems where
oxytocinergic neurons originate, it may be involved
in the integration of neural activities controlling
of consummatory (erectile – ejaculatory) and
anticipatory (motivational and rewarding) aspects
of male sexual behaviour in physiological contexts.
Dopamine may contribute to modulating the activity
of incerto-hypothalamic dopaminergic neurons in
the PVN, which causes either penile erection (via
activation of oxytocinergic neurons projecting to the
spinal cord) or sexual motivation and reward (via
activation of oxytocinergic neurons projecting to the
VTA) (Figure 4).

motivation
reward

4. C
 NS TARGETS FOR PREMATURE EJACULT
LATION
a) Serotonin and Serotonin Receptors
Stimulation of serotonin receptors of the 5HT2
subtypes is often followed by inhibition of seminal
emission and ejaculation in many animal models

?
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Figure 4. Schematic representation of a hypothetical neural circuitry involving dopamine and oxytocin influeencing sexual motivation, rewarding and sexual performance. Oxytocinergic neurons originating in the PVN
and projecting to the spinal cord when activated for instance by dopamine (but also by other neurotransmittters), facilitate penile erection and sexual performance. Dopamine in the PVN also activates oxytocinergic
neurons projecting to the VTA, thereby activating mesolimbic dopaminergic neurons projecting to the NAs,
modulating sexual motivation and reward. Dopamine released in the NAs activates in turn still unknown neurral pathways, which increase the activity of incerto-hypothalamic dopaminergic neurons impinging among
others on oxytocinergic neurons, including those that project to the spinal cord, leading to penile erection.
This circuitry can be also activated by oxytocin injected into the caudal VTA, leading to the modulation of
both sexual motivation and penile erection. Other oxytocinergic neurons (e.g., those projecting to the hipppocampus) might participate in this circuitry. The above circuitry is also activated by sexual stimuli and
pheromones, since extra-cellular dopamine increases not only in the nucleus accumbens but also in the
PVN and in the medial preoptic area during pheromone–mediated non contact erections (for appropriate
references see the References list).
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(mice, rats etc.). Similar results can be obtained by
stimulating central and spinal presynaptic 5HT1A
autoreceptors which inhibit serotonin release [5356]. The most studied CNS sites where stimulation
of 5HT receptors causes delay of seminal emission
and ejaculation are the medial preoptic area and the
spinal cord. In the medial preoptic area, serotonin
inhibits while dopamine facilitates seminal emission
and ejaculation, although an opposite role has
been identified for D1 and D2 receptors associated
with these two processes. In the spinal cord, at the
lumbar-sacral level (L2-S4), serotonin released
from synapses of neurons originating in the nucleus
paragigantocellularis of the reticular formation
increases the time required for ejaculation, while
bilateral lesions of the nucleus paragigantocellularis,
shortens such time [56].

generated stimuli (e.g. tactile, visual, olfactory, and
imaginative). The signals generated by peripheral
penile tissues depend on the balance between
factors that control the degree of contraction of the
smooth muscle of the corpora cavernosa (CC) and
the penile vessels, in turn determining the functional
state of the penis. Many details of neurotransmission,
impulse propagation and intracellular transduction
of signals in penile smooth muscles have been
described [61-63], but information on the peripheral
control mechanisms involved in erection is rapidly
expanding, and new details are continuously added.
This review summarizes new information on some
established and some new potential targets for
drugs potentially useful for control of penile erectile
mechanisms.

2. PERIPHERAL NEUROMEDIATION

This led to the use of selective serotonin reuptake
inhibitors (SSRIs) for the treatment of PE.
However, the chronic use of SSRIs, like that of
other antidepressant drugs, as when used for the
treatment of depression, also produces decreased
sexual activity and HSDD, although such effects are
more or less pronounced depending on the kind of
drug used [57]. In order to avoid or reduce these
side effects, the use of SSRIs with a very short half
life, which are to be taken on demand immediately
before sexual intercourse and disappear rapidly
once sexual intercourse is terminated, has been
proposed. Although some drugs of this kind are now
under clinical trials, controversial clinical results are
associated with this strategy [58, 59].

The different structures of the penis receive
sympathetic, parasympathetic, somatic, and sensory
innervation [61-63]. The nerves contain different
transmitters, and the nerve populations have been
categorized as adrenergic, cholinergic, and nonadrenergic, non-cholinergic (NANC), dependent
on the transmitter content. However, it should be
stressed that these nerves often contain more than
one transmitter or transmitter/modulator generating
enzymes, such as NO synthases (NOS) and heme
oxygenases (HO) [64-67]. One important population
of nerves in the CC contains not only acetylcholine
(ACh), but also NOS, vasoactive intestinal
polypeptide (VIP), and neuropeptide Y [68,69]. If
co-released, the different transmitters/modulators
may interact, implying that the end result may be
more complex than would be suggested from an
experimental situation, where often the effect of a
single agent is investigated.

Nevertheless, it is noteworthy that the delay of
ejaculation time after chronic treatment with selective
SSRIs might be due to a decrease in central or spinal
oxytocin release, which facilitates erectile function
and sexual behavior. Apparently, the increase in
serotonin concentration at synaptic levels induced
by SSRIs may cause the release of oxytocin, which
would counteract the inhibitory effect of serotonin on
sexual behavior. After chronic treatment, however,
a desensitization of 5HT receptors would occur,
reducing in turn the release of oxytocin. This would
be responsible at least in part for the delay in the
time of ejaculation. If this were proved to be true, the
delaying effect on the time of ejaculation by chronic
SSRIs would be potentiated by the concomitant
administration of selective oxytocin antagonists that
cross the blood brain barrier. Unfortunately, oxytocin
antagonists given centrally impair copulation in male
rats [60] making this option unfeasible.

It is not only the nerves, but also the endothelium
of the CC and vessels of the penis, that produce
and release transmitters and modulators that can
influence the contractile state of the CC smooth
muscle. In addition, they may also have other
important functions. There is no question that among
the contractile transmitters, noradrenaline (NA)
plays an important role, and that for CC relaxation
NO derived from nerves and endothelium is a major
factor. These transmitters, their receptors and their
signalling pathways remain to be the main targets for
drugs meant for the treatment of ED. However, other
transmitters/modulators, either directly or indirectly,
can affect the CC and penile vessels and change
the balance between relaxation and contraction and
thus influence penile function [70-72].

II. PERIPHERAL PHARMACOLOGIC
TARGETS FOR ED

a) Acetylcholine and Cholinergic Receptors
The importance of parasympathetic nerves for
producing penile erection is well established [6163]. Penile tissues from humans and several animal
species are rich in cholinergic nerves [73,74] from

1. INTRODUCTION
Penile erection is initiated after central processing
and integration of peripherally and/or centrally
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which ACh can be released by transmural electrical
field stimulation. ACh released from these nerves
acts on muscarinic receptors located on CC smooth
muscle and on the endothelium of sinusoids and
vessels. Four muscarinic receptor subtypes (M1–M4)
were shown to be expressed in human CC [76-77].
The receptor on smooth muscle was suggested
to be of the M2 subtype [76-77], whereas that on
the endothelium was of the M3 subtype [77]. ACh
causes endothelium-dependent relaxation of CC,
penile arteries, circumflex and dorsal veins in vitro
[61-63]. In isolated CC cells, carbachol consistently
produces contraction. This means that relaxation
induced by ACh can be produced either by inhibition
of the release of contractant factors, e.g., NA, and/or
by the release of relaxation-producing factors, e.g.,
NO.

CC tissue were characterized by Traish et al. using
receptor-binding and isometric tension experiments
[81-82]. Their results demonstrated the presence of
α1A-, α1B-, and α1D-ARs, and they suggested that the
NA-induced contraction in this tissue is mediated by
two or possibly three receptor subtypes.
An additional α1-AR subtype with low affinity for
prazosin (α1L), and which probably represents
a conformational state of the α1A-AR, has been
suggested to be of importance in human penile
erectile tissues. In rats, α1B-, and α1L-AR subtypes
seem functionally relevant for erectile function, and
α1B-, and/or α1L-AR subtype selective antagonists
were suggested to represent advantages in the
treatment of ED [83]. The distribution of α1-AR
subtypes in the penis and systemic vessels, however,
may not be the same in rats and humans, and the
method of study may influence the results. For
example, Hussain and Marshall [84] found that the
α1D-AR predominated in several systemic rat vessels
in vitro, which may not be the case in humans [85].
Similarly, Tong and Cheng [86] found α1A-ARs to be
responsible for the contractile response of rat CC,
which does not seem to be in agreement with the in
vivo data.

It is important to stress that ACh also acts on
nicotinic receptors. Bozkurt et al. (2007) analyzed
the presence of neuronal nicotinic ACh receptors in
rabbit CC tissue and possible mechanisms underlying
nicotine’s potentiation of electrical field stimulationinduced relaxation [78]. The authors showed that
nicotine acts on the nicotinic ACh receptors located
on nitrergic nerves, thereby evoking release of NO
from these nerve terminals. Since most nitrergic
nerves are cholinergic, it may be speculated that
ACh, released by the parasympathetic stimulation
causing erection, acts not only via stimulation of
endothelial M3 receptors releasing of NO, but also
on prejunctional nicotinic receptors stimulating its
own release. However, ACh may produce penile
tumescence and erection also by inhibiting the
release of NA through stimulation of muscarinic
receptors on adrenergic nerve terminals. Since
antimuscarinic drugs do not seem to affect erection,
at least in humans, the NO releasing effect of
nicotinic receptor stimulation may be more important
that previously recognized.

Expression of mRNA for α2A-, α2B-, and α2C-ARs in
whole human CC tissue has been demonstrated.
Radioligand binding revealed specific α2-AR binding
sites, and functional experiments showed that
the selective α2-AR agonist, UK 14,304, induced
concentration-dependent contractions of isolated
strips of human CC smooth muscle [87-88]. Whether
or not these α2-ARs are of importance for the
contractile regulation of tone in CC smooth muscle is
still unclear. Prejunctional α2-ARs have been shown
to inhibit stimulus-evoked release of NA from nerves
in the human CC. Stimulation of prejunctional α2-ARs
in horse penile resistance arteries was also shown
to inhibit NANC-transmitter release [89]. This might
be one of the mechanisms by which NA maintains
detumescence.

b) Noradrenaline and Αlpha Adrenoceptors
Noradrenaline (NA), released from adrenergic
nerves, stimulates α-adrenoceptors (ARs) in the
penile vessels and CC, producing contraction. It is
generally accepted that this tonic activity keeps the
penis in the flaccid state [79]. Both α1- and α2-ARs
have been demonstrated in human CC tissue, but
available information supports the view of a functional
predominance of α1-ARs. This may be the case also
in the penile vessels, although a contribution of α2ARs to the contraction induced by NA and electrical
stimulation of nerves cannot be excluded.

Morton and co-workers assessed the response of
dorsal and cavernous penile arteries on alpha-ARselective agonists and antagonists in the rabbit
[90]. They found a predominant, functional a1AAR population with little evidence of other a1-AR
subtypes in cavernous arteries; there seems to be
evidence for the presence of a2 -AR in dorsal arteries.
The authors concluded that a1-AR-antagonists with
affinity for both a1A -AR and a2 -AR would potentially
have pro-erectile properties, with the combination of
these perhaps being most effective.

The mRNAs of all subtypes of α1-AR with a high
affinity for prazosin, α1A, α1B and α1D, have been
demonstrated in human CC tissue.
However,
Goepel et al. have shown that α1A , α1B, and α2A
receptor proteins, were predominantly expressed
and that the α1D AR is present only at the mRNA
level [80]. The functional α1-AR proteins in human

c) Endothelins and Endothelin Receptors
Endothelins (ETs) have been demonstrated in
penile erectile tissues and may contribute to the
maintenance of CC smooth muscle tone [61-63].
In the endothelium of human CC tissue, intense
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ET-like immunoreactivity has been observed;
immunoreactivity has also been observed in the CC
smooth muscle. Binding sites for ET-1 have been
demonstrated by autoradiography in the vessels
and in CC tissue. As both ETA and ETB receptors
have been found in human CC smooth muscle
membranes, it cannot be excluded that both receptor
subtypes are functional [91].

the pathophysiologic mechanisms likely involved
include increased plasma big-ET-1 levels, increased
penile ETA receptor expression and reduced penile
eNOS expression.
In addition, ETs may function as modulators of the
contractile effect of other agents, e.g. NA. They
may also act as long-term regulators of CC smooth
muscle tone and modulate cellular proliferation and
phenotypic expression. ET-1 has been hypothetized
to be directly involved in end-organ damage in saltsensitive forms of hypertension. In support of this
hypothesis, Carneiro [98] found that activation of the
ET-1/ETA pathway contributed to mineralocorticoid
hypertension-associated ED. ETA receptor blockade
may thus represent an alternative therapeutic
approach for ED associated with salt-sensitive
hypertension and in pathological conditions where
increased levels of ET-1 are present.

ET-1 potently induces slowly developing, longlasting contractions in different smooth muscles of
the penis: CC, cavernous artery, deep dorsal vein,
and penile circumflex veins. Contractions can also
be evoked in human CC tissue by ET-2 and ET3, although these peptides have a lower potency
than ET-1. The contractions induced by ET-1
are dependent on both transmembrane calcium
flux (through voltage-dependent and/or receptoroperated calcium channels) and on the mobilization
of inositol trisphosphate- (IP3-) sensitive intracellular
calcium stores [92-93].

Even if much available in vitro information suggests
that ETs may be of importance for erectile physiology
and pathophysiology, the role of the peptides in
vivo is unclear [99]. So far, the only published pilot
clinical study with selective ETA receptor antagonists
failed to show enhancement of erectile responses in
men with mild-to-moderate ED [100].

Becker [94] investigated the plasma ET levels in
33 healthy adult males and in 25 ED patients. In
the healthy males, no changes in ET-1/-2 levels
were observed in the systemic and cavernosal
blood during penile tumescence, rigidity and
detumescence. However, in the patients, mean
plasma ET-1/-2 levels during penile flaccidity and
detumescence were found to be higher in the
systemic circulation than in the cavernosal blood.
However, Becker [94] concluded that their data did
not support speculations regarding the involvement
of ET-1 in the pathophysiology of ED. El Melegy [95]
found significantly greater mean plasma levels of
ET-1 in the venous blood of patients with ED than in
controls. They also found that patients with organic
ED had significantly higher levels of ET-1 in both
venous and cavernosal blood than had those with
psychogenic ED, and suggested that ET-1 could
be a clinical marker of diffuse endothelial disease
manifested by ED.

d) Dopamine and Dopamine Receptors
The importance of dopamine and dopamine receptors
in the CNS for penile erection is well established.
However, the role of dopamine receptors in the CC
and penile vessels is less certain. Hyun [101] found
dopamine D1 and D2 receptor gene expression in
rat CC. In situ hybridization signals for dopamine D1
and D2 receptor mRNAs were localized to CC and
dorsal vessels, and Western blot analyses showed
peripheral dopamine D1 and D2 receptor proteins.
Immunohistochemically, peripheral dopamine D1
and D2 receptor proteins were detected in dorsal
nerves, dorsal vessels and CC smooth muscle of
the rat penile tissues. D’Emmanuele di Villa Bianca
[102] demonstrated that both D1 and D2 receptors
were expressed in the human CC, D1 receptors
being two-fold more abundant than D2 and that
both receptors were mainly localized on the smooth
muscle cell component. They concluded that
apomorphine had a peripheral relaxant direct effect
as well as antiadrenergic activity, and that human
CC possessed more D1-like (D1 and D5) than D2like (D2, D3 and D4) receptors. Both D1- and D2-like
receptors were mainly localized on smooth muscle
cells and the relaxant activity was most probably
mediated by D1-like receptors partially through NO
release from endothelium.

Mumtaz [96] assessed the effect of ET-1 and its
possible role in the a1-AR pathway during the erectile
process using organ bath studies on rabbit CC
smooth muscle. ETA-receptors were found to play a
greater role than ETB receptors in the ET-1-induced
contraction. The a1-AR-dependent pathway did
not involve ETA or ETB receptors. In a rat model of
chronic cocaine administration, Kendirci [97] found
significantly increased plasma big-ET-1 levels in
the cocaine treatment group compared with control
animals. In the penis, cocaine administration
significantly increased ETA receptor expression
compared with saline controls, while ETB receptor
expression was not altered. Cocaine-treated rats
showed also significantly decreased endothelial
NOS (eNOS) expression and NO production. The
authors concluded that cocaine administration
significantly reduces erectile function in rats and that

Apomorphine may thus not only amplify sexual and
copulatory behaviour but also, by a complementary
role, amplify neurogenically mediated erections by
acting in the periphery [103]. On the other hand,
Matsumoto [104] investigated the role of peripheral
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dopamine receptors for regulation of penile erection.
They found that in the rat isolated CC, pre- and
postjunctional effects of apomorphine appeared
to involve dopamine D1- and D2-like receptors,
as well as a-adrenoceptors. At relevant systemic
doses of apomorphine, however, peripheral effects
of the compound were unlikely to contribute to its
proerectile effects in rats.

The relaxant activity of ATP may be mediated either
by its interaction with ATP receptors, or by adenosine
generated through the endonucleotidase-mediated
breakdown of ATP. Adenosine was suggested to
act through stimulation of receptors belonging to
the A2A subtype [117]. Filippi et al. [118] found that
ATP acted as a potent and NO-independent relaxant
agent of human and rabbit CC. They also showed
that the ATP effect was partially attributable to the
metabolic breakdown of ATP to adenosine but was
also due to a direct stimulation of P2 receptors,
seemingly different from the classical P2Yand P2X
receptor subtypes. Shalev [119] showed that human
CC strips can be relaxed by stimulation of P2Y
purinoceptors via NO release. This relaxation was
mediated by an endothelium-dependent mechanism.
They suggested that purines may be implicated in
physiological erection in man. However, the roles of
ATP or adenosine in the physiological mechanisms
of erection still remain to be established [120 – 122].

e) Serotonin and Serotonin Receptors
Serotonin (5-hydroxytryptamine: 5-HT) pathways in
the brain are known to be involved in the induction
of penile erections in rats [61-63], and Kimura [105]
presented evidence that the 5-HT2C receptor in
lumbosacral spinal sites mediates not only dopamine–
oxytocin–5-HT action but also melanocortin action
on penile erections.
The importance of peripheral 5-HT receptors is
less well established. Finberg and Vardi [106]
demonstrated an in vivo 5-HT-mediated inhibitory
action on penile erection in rats due to vasoconstriction
of the cavernosal arteries. Also, Esen [107] showed
that the in vitro 5-HT-mediated contractile response
in human penile veins was augmented in patients
with venoocclusive disease. The involvement of
5-HT1A, 5-HT1B, and 5-HT2A receptors [108, 109] in
contracting cavernosal smooth muscle was shown in
animal studies. Furthermore, 5-HT1A, 5-HT2A and 5HT4 receptors were implicated in human erection [110,
111]. Lau [112] further confirmed that the peripheral
5-HT pathway may play a part in the erectile process
via 5-HT2A receptor-mediated contractile and 5-HT3
receptor-mediated relaxant activities. It cannot
be excluded that neuronally released 5-HT is an
important contractile neurotransmitter in the erectile
process. If so, doxazosin, ketanserin, and 5-HT1A
and 5-HT4 receptor antagonists may be useful as a
form of combination therapy to treat ED.

Adenosine produces its effect on target cells by
binding to four specific G-protein-coupled receptors
receptors: A1, A2A, A2B, and A3. [123]. Each receptor
has a unique affinity for adenosine and a distinct
cellular and tissue distribution. A1 and A3 receptors
are coupled to adenylyl cyclase by the inhibitory
G-protein subunit (Gai) and hence serve to lower
intracellular levels of cAMP. A2A and A2B adenosine
receptors are commonly coupled to adenylyl cyclase
by the stimulatory G-protein subunit (Gas) and serve
to increase intracellular cAMP [120]. As pointed out
by Dai et al. [120], adenosine has several features
making it an excellent candidate for contributing to
normal and abnormal penile erection: it is a potent
vasodilator with a very short half-life (<10 seconds),
and it generates erection via cyclic nucleotide second
messengers.
Adenosine-mediated cAMP induction activates protein
kinase A and results in decreased calcium calmodulindependent myosin light chain phosphorylation and
enhanced smooth muscle relaxation [124]. Studies
in several animal species, including humans [125]
showed that intracavernous injection of adenosine
resulted in tumescence and penile erection [126,
127]. More recently, Tostes [128] presented data
suggesting that adenosine-induced relaxation in
mouse CC is mediated through activation of both
A2A and A2B adenosine receptors. Mice lacking
adenosine deaminase (which is necessary for the
breakdown of adenosine) showed priapic activity
involving A2B receptors [129]. Consistent with these
reports, a recent study demonstrated that ED in men
in some cases may be due to endothelial A2B receptor
dysfunction [130]. However, not all forms of ED are
associated with impaired adenosine signaling. For
example, Carneiro et al. [122] showed that adenosine
actions are preserved in ED seen in obese and Type
II diabetic da/db mice, suggesting that increased CC
responses to adrenergic nerve stimulation are not

f) ATP, Adenosine and Adenosine Receptors
ATP and other purines were shown to decrease
both basal and phenylephrine-stimulated tension
in isolated rabbit CC preparations [113, 114]. It was
suggested that ATP is a NANC transmitter in the CC,
and that purinergic transmission may be an important
component involved in the initiation and maintenance
of penile erection [113]. However, none of the
purines tested facilitated or inhibited the response
of CC smooth muscle to electrical field stimulation,
and therefore their role may be in the modulation of
erection rather than acting as neurotransmitters [114].
ATP injected intracavernously in dogs was found to
produce increases in intracavernous pressure and
erection [115]. This effect, which was unaffected by
atropine and hexamethonium, could be obtained
without changes in systemic blood pressure. In
addition, adenosine produced full erection on
intracavernous administration [116].
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due to impaired negative modulation of sympathetic
neurotransmission by adenosine in this diabetic
model.

of the NANC relaxant responses to electrical
stimulation is involved in this enhancement. The
same group studied the effect of biliary cirrhosis
on NANC-mediated relaxation of rat CC and the
possible roles of endocannabinoid and NO systems
in this model [140, 141]. NANC-mediated relaxation
was enhanced in CC strips from cirrhotic animals.
Anandamide potentiated the relaxations in both
groups. Either AM251 (CB1 receptor antagonist) or
capsazepine (TRPV1 receptor antagonist), but not
AM630 (CB2 receptor antagonist), prevented the
enhanced relaxations of cirrhotic strips. Both the nonselective NOS inhibitor, L-NAME, and the selective
neuronal NOS (nNOS) inhibitor, L-NPA, inhibited
relaxations in both groups, but cirrhotic groups
were more resistant to the inhibitory effects of these
agents. Relaxations to sodium nitroprusside (NO
donor) were similar in tissues from the two groups.
The authors concluded that cirrhosis potentiates the
neurogenic relaxation of rat CC probably via the NO
pathway and involving cannabinoid CB1 and TRPV1
receptors.

g) Prostanoids and Prostanoid Receptors
Human CC tissue has the ability to synthesise
various prostanoids and the additional ability to
metabolize them locally [131 - 133]. The production
of prostanoids can be modulated by oxygen tension
and suppressed by hypoxia. Corresponding to the
five primary active prostanoid metabolites (PGD2,
PGE2, PGF2, PGI2, and thromboxane A2 [TXA2]),
there are five major groups of receptors which
mediate their effects—the DP, EP, FP, IP, and TP
receptors. cDNAs encoding representatives of each
of these groups of receptors have been cloned,
including several subtypes of EP receptors.
Penile tissues may contain most of these groups of
receptors; however, their role in penile physiology is
still far from being established [131-133]. Prostanoids
may be involved in contraction of erectile tissues
via PGF2α and TXA2, stimulating thromboxane (TX)
and FP receptors and initiating phosphoinositide
turnover, as well as in relaxation via PGE1 and PGE2,
stimulating EP receptors (EP2/EP4) and initiating an
increase in the intracellular concentration of cAMP
[134 – 136]. Prostanoids may also be involved in
the inhibition of platelet aggregation and white
cell adhesion, and there is evidence suggesting
that prostanoids and transforming growth factorß1 (TGFß1) may have a role in the modulation of
collagen synthesis and in the regulation of fibrosis of
the corpus cavernosum [137].

Western blotting of CC tissues in this and other studies
demonstrated the existence of CB1 receptors in CC
strips of rat and rhesus monkey [142]. In contrast
to rat CC tissue, relaxant responses to electrical
stimulation were not altered in the presence of
anandamide at 10 nM- 30 μM in monkey CC strips.
Further studies are needed to elucidate the role of
the endocannabinoid system in erectile tissue.

i) N
 itric Oxide and the Guanylate Cyclase/
cGMP Pathway
It is widely accepted that NO plays an important
role in the relaxation of the CC smooth muscle and
vasculature (143 - 146). In vitro, several investigators
have shown that both ACh- and neuronally-mediated
relaxation in animal and human corpus cavernosum
involves the release of NO, or a NO-like substance
(143). Both the nerves (nNOS) and the endothelium
(eNOS) of the corpus cavernosum may be the source
of NO, the former initiating erection, and the latter
providing sustained maximal erection (147 - 149).
The relative contribution of the different forms of
NOS to erection has not been definitely established.
However, more than one isoform of nNOS may be
involved (148).

Brugger [138] characterized the pharmacological and
physiological activity of novel subtype-selective EP
and DP receptor agonists using isolated human and
rabbit penile cavernosal tissue in organ baths and
in vivo measurements of intracavernosal pressure in
rats and rabbits. They found no consistent correlation
between the pharmacological profile (receptor
binding and second messenger assays) of the EP
agonists and their effect on cavernosal tissue tone.
However, they found that a potent DP1-selective
agonist, AS702224, caused penile erection. They
concluded that the DP1 receptor mediates relaxation
in human cavernosal tissue and stimulates proerectile responses also in both rat and rabbit.

Mice lacking both eNOS and nNOS have erections,
show normal mating behaviour, and respond with
erection to electrical stimulation of the cavernous
nerves (150, 151, 148).
Surprisingly, isolated
corporal tissue from both wild-type and NOS-deleted
animals have demonstrated similar responses to
electrical stimulation. However, Hurt et al. (146)
showed that alternatively spliced forms of nNOS are
major mediators of penile erection.

h) Endocannabinoids
Little information exists concerning the peripheral
effect of cannabinoids on CC tissue. Ghasemi [139]
investigated the effect of the endogenous cannabinoid
anandamide on the NANC relaxant responses to
electrical field stimulation in isolated rat CC. They
showed that anandamide has a potentiating effect
on NANC-mediated relaxation of rat CC through
both CB1 and vanilloid receptors. Furthermore, they
demonstrated that the NO-mediated component

cGMP signals via different receptors in eukaryotic
cells, including ion channels, phosphodiesterases,
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and protein kinases. At present, the molecular
targets which are activated by cGMP in order to
execute the relaxation of penile smooth muscle
are not known. Two different cGMP-dependent
protein kinases (cGK I and II) have been identified
in mammals. Inactivation of cGKI in mice abolishes
both NO/cGMP-dependent relaxation of vascular
and intestinal smooth muscle and the inhibition of
platelet aggregation, causing hypertension, intestinal
dysmotility, and abnormal hemostasis (152).
Sadeghipour et al. (153) suggested that lithium, by
interfering with the NO pathway in both endothelium
and nitrergic nerve, can result in impairment of both
the endothelium- and NANC-mediated relaxation of
rat CC.

(HO)/ CO system on penile erection has been
reported in several studies, and its potential roles as
molecular target in treatment of erectile dysfunction
was reviewed by Shamloul (157). He noted that none
of the studies examined the role of HO/CO system
in aging animals; aging being considered the most
important risk factor for ED. Furthermore, only one
study tested the role of HO/CO system in erectile
function. The author concluded that the HO/CO
system may have an important role in many male
sexual functions including penile erection, but that
further studies are needed to precisely delineate the
extent to which the HO/CO system plays a role in
the physiology and pathophysiology of male sexual
dysfunctions.

Male cGKI-deficient mice seem to have very low
reproductive capability, likely due to the markedly
reduced ability of their CC tissues to relax in
response to NO, whether it is neuronally or
endothelially released or exogenously administered
(154). Analysis of the NO/cGMP-induced relaxation
clearly shows that cGKI is the major mediator of the
cGMP signaling cascade in murine CC tissue. Its
absence cannot be compensated for by the cAMP
signaling cascade (154). Taken together, these
findings suggest that activation of cGKI is a key step
in the signal cascade leading to penile erection.

k) Phosphodiesterases
Phosphodiesterases (PDE) have been shown to
be relevant for the erectile response by affecting
cGMP and cAMP signaling in the penis. Specifically,
their role is to degrade cyclic nucleotide second
messenger products, thereby limiting their mode
of action which result in CC tissue relaxation. The
most prominently described PDE, PDE5, is well
recognized as a primary pharmacologic target, and
orally administered PDE5 inhibitors have indeed
been successfully used for the treatment of ED
(158). New concepts surrounding PDE5 biology
as it relates to erectile function have centered on
alternative mechanisms beyond direct pharmacologic
inactivation for temporary erectogenesis (159).
Scientific studies have suggested that this target
could be applied for the treatment of various erectile
disorders. The role of PDE5 is influenced by its gene
regulation, and cyclic nucleotide-inducible promoters
as well as enhancers precede the 3 PDE5A isoform
mRNAs present in human penile CC (160). The
inducibility of PDE5A promoters by cyclic nucleotides,
as would be the case with increased cGMP levels in
the penis resulting from the use of PDE5 inhibitors,
offers a potential basis by which PDE5 expression
and activity can be increased. Androgenic influences
may also affect PDE5 function in the penis (161,
162), but the effect may be indirectly mediated by
the influence of androgens on NOS function, which
possibly induces cGMP production. These insights
indicate that regulatory factors of PDE5 expression
and activity in the penis critically determines the
biological role of the enzyme.

Bivalacqua et al. investigated the expression of
cGMP-dependent protein kinase (PKG)1a and
PKG1b in the CC and evaluated the effect of
adenoviral gene transfer of PKG1a to the erectile
compartment on erectile function in a rat model of
diabetes (155). They found PKG1a and PKG1b
activities to be reduced in the erectile tissue of the
diabetic rat. Gene transfer of PKG1a to the penis
restored PKG activity and erectile function in vivo
in diabetic rats. They concluded that gene therapy
procedures targeting PKG1a might be an interesting
future therapeutic approach to overcome diabetic
ED resistant to oral pharmacotherapy.
Angulo et al. evaluated the influence of protein
kinase C (PKC) activity on penile smooth muscle
tone in tissues from diabetic and non-diabetic men
with ED (156). They found that overactivity of PKC
in diabetes is responsible for enhanced contraction
and reduced endothelium-dependent relaxation
of human CC smooth muscle. Thus, the authors
concluded that such alterations can result in ED.

l) The RhoA/Rho-kinase Pathway

j) Other Gaseous Mediators

A major mechanism of the calcium sensitization of
smooth muscle contraction is through the inhibition
of the smooth muscle myosin phosphatase
(MLCP). The resulting myosin phosphorylation and
subsequent smooth-muscle contraction therefore
occurs without a change in sarcoplasmic calcium
concentration. Several studies have revealed
important roles for the small GTPase RhoA and its

Carbon monoxide (CO) and hydrogen sulfide (H2S)
are together with NO considered to be the principal
peripheral pro-erectile gasotransmitters that are
released chiefly by cholinergic nerves and the
sinusoidal endothelium to relax corporal smooth
muscle through the cGMP pathway.
A significant, positive effect of the hemoxygenase
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effector, Rho-associated kinase (Rho-kinase) in
calcium independent regulation of smooth muscle
contraction.
The
RhoA/Rho-kinase
pathway
modulates the level of phosphorylation of the myosin
light chain of myosin II, mainly through inhibition
of myosin phosphatase (163, 164). This calciumsensitizing RhoA/Rho-kinase pathway may also
play a synergistic role in cavernosal vasoconstriction
to maintain penile flaccidity (165). Rho-kinase is
known to inhibit myosin light chain phosphatase,
and to directly phosphorylate myosin light chains,
altogether resulting in a net increase in activated
myosin and the promotion of cellular contraction.
Although Rho-kinase protein and mRNA have been
detected in CC tissue, the role of Rho-kinase in the
regulation of CC tone is not established. Using the
Rho-kinase antagonist Y-27632, Chitaley et al. (166)
examined the role of Rho-kinase in CC tone, based
on the hypothesis that antagonism of Rho-kinase
results in increased CC pressure, initiating the
erectile response independently of NO. They found
that Rho-kinase antagonism stimulated rat penile
erection independently of NO, and suggested that
this principle could be a potential alternate avenue
for the treatment of ED.

stimulation of the cavernous nerve and normalized
sildenafil’s effect on erectile function. In penile
tissue from diabetic animals, atorvastatin completely
restored the diabetes-induced hypersensitivity
to Y-27632 and prevented RhoA membrane
translocation/activation. The authors concluded
that atorvastatin improved diabetes-related ED and
restored sildenafil responsiveness, most probably
by inhibiting RhoA/Rho-kinase signaling. Gao et al
(171) suggested that impaired erectile function with
aging in Sprague-Dawley rats is associated with the
imbalance between nNOS and Rho-kinase activity
and that the Rho-kinase inhibitor, Y-27632, could
improve the erectile function in old Sprague-Dawley
rats through adjusting this imbalance.
It has been shown that the Rho/Rho kinase
calcium sensitizing pathway has been implicated
in the pathogenesis of ED as well as systemic
atherosclerosis. Park et al. (172) investigated
whether chronic treatment with an oral Rho kinase
inhibitor, fasudil, could prevent the development of
both vasculogenic ED and pelvic atherosclerosis in
a rat model. They found that the Rho/Rho kinase
pathway is substantially involved in the development
of ED and pelvic atherosclerosis, both of which could
be prevented by chronic treatment with fasudil, and
suggested that Rho-kinase might be considered a
novel target for the prevention of vasculogenic ED.

Since
RhoA/Rho-kinase-mediated
calcium
sensitization is important for regulation of smooth
muscle contraction, increased RhoA/Rho-kinase
activity may lead to abnormal contractility of the
corpora cavernosa. Evidence has been presented
that elevated RhoA/Rho-kinase activity contributes
to the pathogenesis of diseases such as diabetes
and hypertension, and possibly to other conditions
associated with ED, such as hypogonadism and
aging (165). Several studies have suggested that
NO inhibits RhoA/Rho-kinase activity (167, 168), but
the detailed mechanisms by which this regulation
occurs are yet to be determined.

Theoretically, suppression of an increased RhoA/Rhokinase activity is an attractive therapeutic principle in
ED. However, the ubiquitous occurrence of the Rho/
Rho-kinase pathway limits the use of Rho-kinase
inhibitors. If regulators of RhoA/Rho-kinase uniquely
expressed in penile tissue can be demonstrated, they
may be targets for drugs. This will potentially lead to
the development of new therapeutic agents for the
treatment of ED. Demir et al. (173) investigated the
relationship of adrenergic responses in CC tissues
in the presence of bladder outlet obstruction (BOO)
using the a1-AR receptor antagonist, doxazosin, and
the Rho-kinase inhibitor, Y-27632. The contractility
of human CC was increased in the presence of
BOO; Doxazosin and Y-27632 generated effective
CC smooth muscle relaxation in the presence of
BOO. Doxazosin and Y-27632 may therefore be
alternatives for the treatment of ED associated with
benign prostatic hyperplasia.

Vignozzi et al. (169) investigated the effect of
testosterone on RhoA/Rho-kinase signaling in
diabetes and found that overexpression of RhoA/
Rho-kinase signaling contributes to diabetes-related
ED. Moreover, treating hypogonadism associated
with diabetes may maintain erectile function
also by normalizing RhoA/Rho-kinase pathway
upregulation.
One of the proposed mechanisms responsible for
diabetes-related ED is overactivity of RhoA/Rhokinase signaling, as seen in experimental models
of diabetes. Morelli et al. (170) investigated whether
the statin, atorvastatin,
ameliorated diabetesrelated ED. Streptozotocin- induced (8 weeks)
diabetic rats and alloxan-induced (8 weeks) diabetic
rabbits received atorvastatin (5 mg/kg daily) for the
last 2 weeks. In both diabetic models, atorvastatin
did not affect glycemia, lipid plasma levels, and the
hypogonadal state. In diabetic rats, atorvastatin
ameliorated the erectile response to electrical

III. GROWTH FACTOR TARGETS FOR ED
1. INTRODUCTION
The management of sexual disorders is not limited
to traditional pharmacotherapy, in reference to
drugs administered with targeted actions involving
molecular mediators and their signaling mechanisms.
Clinical therapeutics in this field will most certainly
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exploit a growing understanding of the roles of
diverse biological constituents involved in the sexual
response. These constituents can be characterized
across tissular, cellular and molecular levels, and
they have relevance with respect to homeostatic,
proliferative and regulatory requirements of sexual
organs. In the penis, for example, the biology of
growth factors has suggested alternative approaches
to manage ED. Growth factor interventions for this
organ refer to “targeting” the biologic properties of its
cellular components, including nerves, endothelium
and smooth muscle, either to facilitate mechanisms
involved in the erectile response or to revitalize penile
erectile tissues toward a functionally intact level in
the face of injury or disease. In this subsection,
we describe growth factor therapy applying the ED
paradigm as a likely direction for therapeutics in
sexual medicine.

and acidic fibroblast growth factor (FGF) enhance
nerve function recovery in the penis and facilitate
electrophysiologically induced erectile responses
(176, 177). Basic FGF, insulin-like growth factor
(IGF)-1 and transforming growth factor-β have
been prominently localized in rat corporal tissue
and associated with neurite outgrowth-promoting
activity (178, 179).
Brain-derived neurotrophic
factor (BDNF) has shown particular importance as a
neurotrophic factor for the penis based on its potent
penile nerve recovery effects after adeno-associated
virus transfer in a rat model of cavernous nerve
injury (180). Recent in vitro and in vivo evidence
has pointed to the important role of the JAK/STAT
signaling pathway in mediating the effects of BDNFinduced functional recovery (181 - 183).
Additional interest has turned recently to glial cellline derived neurotrophic factors (GDNF) such as
neurturin, persephin and artemin for neuromodulatory
objectives in the penis. Prominent among these is
the agent neurturin, again based on studies involving
parasympathetic nerve regeneration in vitro and
erection recovery in vivo using the cavernous nerve
injured rat model (184, 185). GDNF delivered using
a herpes simplex virus vector has been further shown
to promote erection recovery in the animal model of
cavernous nerve injury (186).

2. NEUROMODULATION
Neuromodulatory therapy for ED implies a treatment
strategy that is specific for the neurogenic loss of
erectile function, arising from neurological disease,
pelvic surgery and other conditions disturbing the
neurological mediation of penile erection. The role
of growth factors for neuromodulatory treatment has
origins in the scientific disciplines of neurogenesis
and neural development as well for prevention of
neuronal cell death, with a purported basis to facilitate
or augment the endogenous recovery of injured nerve
tissue. Often used terms characterizing this general
area of study are neuroprotection, neuroregeneration
and neurotrophism. Particular emphasis for the
application of neuromodulatory therapy in sexual
medicine owes to the interest in preserving erectile
function in men undergoing treatments for prostate
cancer and other pelvic malignancies in which ED
regularly occurs as a consequence of surgically
traumatized cavernous nerves (174, 175).

The atypical neurotrophin vascular endothelial growth
factor (VEGF) has interestingly caused intrapenile
nerve growth, besides having an angiogenic
potential, in a rat model of traumatic arteriogenic
ED (187). IGF-1 and IGF binding protein-3 complex
regenerate penile nerve fibers and promote erection
recovery in the rat model of cavernous nerve injury
(188). Sonic hedgehog (SHH), a smooth muscle
protein involved in penile development but also
a neurotrophin secreted by Schwann cells, has
been implicated in cavernous nerve regeneration
in rats and may particularly serve to limit apoptotic
effects in cavernous smooth muscle (189). Growth
differentiation factor-5, a member of the TGF-β
superfamily and a tissue developmental regulator
like SHH, has been found to exert neurotrophic
erection recovery effects in cavernous nerve injured
rats (190).

Neurotrophins (neurotrophic factors) are secreted
products both of the end organ for nerve terminations
and Schwann cells, glial cells of peripheral nerves.
Their source is generally restricted to Schwann cells
following peripheral nerve injury, and upon release
they target the nerve cell body and support survival
of the nerve and stimulate its axonal regeneration.
Neurotrophins interact with specific plasma
membrane receptors in nerve cells activating Akt
(protein kinase B) and/or mitogen activated protein
kinases (e.g., ERK, JNK and p38), which regulate
downstream effectors in neuronal proliferation and
survival pathways. The range of their effects includes
neuronal proliferation, differentiation, and changes in
cell motility, structure and phenotype.

The discovery of immunophilins in nerve tissue that
operate as specialized receptors for neuroprotection
and neuroregeneration has led to their investigation
as a basis for therapy for conditions ranging from
neurodegenerative disorders to peripheral nerve
injury (191, 192). Excitement has surrounded
the development and study of ligands specific for
immunophilins, such as the immunosuppressants
FK506 and rapamycin and particularly their nonimmunosuppressive derivatives (e.g., GPI1046,
FK1706), for this purpose. Basic scientific work
has suggested that their modes of action involve
anti-apoptosis, anti-oxidation and cellular repair

Neurotrophic molecules of particular interest in
neuromodulatory applications for the penis include
both classic neurotrophins as well as atypical
neurotrophic factors. In experimental rat models of
cavernous nerve grafting, nerve growth factor (NGF)
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(193). This field of investigation has been brought
to conditions of penile neuropathy associated with
cavernous nerve injury both experimentally induced
in animal models and clinically following radical
prostatectomy (193 - 195, 185). Although erectile
function recovery effects have not yet been observed
at the clinical level unlike that shown preclinically, it
remains of interest to explore further the possible
utility of this treatment for clinical indications.

(187, 201, 205) and causing both eNOS upregulation
(7) and direct activation by Akt phosphorylation (9).
Basic FGF has also been shown to exert angiogenic
effects while also directly stimulating VEGF function
in cavernosal tissue of the hypercholesterolemic
rabbit (206, 207). Similarly, angiopoietin-1 has
been demonstrated to have erectogenic effects and
stimulate both angiogenesis and eNOS function
in the CC of the hypercholesterolemic rat (202).
These observations suggest an advantageous role
for therapeutic angiogenesis in the treatment if not
prevention of vasculogenic ED.

The cytokine hormone erythropoietin has been
shown recently to have impressive neurotrophic
effects for penile nerve function preservation. In both
animal models of cavernous nerve injury and in men
undergoing radical prostatectomy who were involved
in a small, non-blinded clinical trial, the hormone
exerted potent protective effects on erectile function
(196, 197). The basis for this effect is understood to
engage cell survival and anti-apoptotic mechanisms
and possibly involve JAK/STAT signaling. Additional
trials are warranted to evaluate the possible use of
this therapy at the clinical level.

Targeting cytokine regulation in the penis has
received additional attention as a strategy to treat
vasculogenic ED. Interest has turned to proinflammatory cytokines, well described mediators
of endothelial dysfunction. One such cytokine is
tumor necrosis factor-alpha (TNF-α), which has
been implicated in many cardiovascular diseases
(e.g., hypertension, diabetes mellitus, metabolic
syndrome) and is elevated in patients with ED (with
or without cardiovascular disease). The suppression
of eNOS expression by TNF-α constitutes a
mechanism for its effect. As a direct investigation
into this area, Carneiro et al studied erection
responses and molecular mechanisms operating
at the penile level in genetically engineered mice
lacking the TNF-α gene (208). These mice exhibited
improved erections in vivo and in vitro (i.e., increased
NO-dependent cavernosal tissue relaxation and
diminished sympathetically mediated effects) in
association with increased protein expressions of
both neuronal and endothelial NOS enzymes in CC
tissue compared with control animals (208). This
information suggests that anti-TNF-α therapies may
be effective in treating forms of ED associated with
endothelial dysfunction.

Stimulatory conditions for neurotrophic effects in the
penis are also suggested as clever approaches to
protect cavernosal tissue against risk for impairment.
For instance, hyperbaric oxygen therapy promoted
erection recovery in a rat model of cavernous nerve
injury, with an effect that preserves cavernosal smooth
muscle content and apparently involves heightened
NGF and endothelial NOS function (198).

3. ANGIOGENESIS AND VASCULOPROTECTT
TION
Investigational efforts have been given to
understanding the functional and structural biology
of the cavernosal tissue and penile vasculature
and establishing ways to preserve and restore
these tissue components for ED management.
The notion to develop this scientific area is hardly
trivial and attempts to address frequent pathogenic
etiologies for ED of vasculogenic origin including
hypercholesterolemia and atherosclerosis.

Besides therapeutic angiogenesis, other approaches
are considered for preserving the morphology and
function of the CC. Antihypertensive therapies
represent an approach for vascular remodeling,
interventions that may change the phenotype of
“hypertensive” vessels toward decreased medial wall
thickness (209). The changes are possibly associated
with vascular smooth muscle cell apoptosis or
rearrangement, changes in the extracellular matrix
composition, or alterations in signaling pathways
involved in vascular remodeling (209). The reninangiotensin system may be particularly relevant
for this concept, and angiotensin type 1 receptor
antagonists have effectively been used to preserve
erectile function experimentally in animal models of
erectile dysfunction (210 - 214) as well as clinically
in men with ED (215 - 217).

Great interest has been given to the potential
application of angiogenic cytokines to promote erectile
function. VEGF, a direct-acting specific endothelial
cell mitogen and angiogenic factor, has been
most significantly studied in relationship to genital
vasculature. Splice variants for this cytokine have
been verified in both rat and human cavernosal tissue
(199, 200), and their expressions are downregulated
in the corpus cavernosum of hypercholesterolemic
rats and rabbits (201 - 203). In animal models of
vasculogenic ED, intracavernous delivery of VEGF,
by way of direct protein infusion or gene transfer,
has effectively restored erectile function (9, 187,
201, 204). In line with effects of VEGF shown in
other vascular systems, erectogenic responses were
associated with multiple mechanisms operating in
the CC to include increasing endothelial cell content
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and clearly gene therapy techniques can be used to
further improve the utility of both.

IV. REGENERATIVE MEDICINE AND
GENE THERAPY FOR ED

In this scenario, these technologies have rather
recently generated great interest in the basic
research and clinical communities. Table 1
summarizes the published literature. As illustrated,
by far, the most widely studied of these technologies
for the treatment of erectile dysfunction is gene
transfer. Nonetheless, the purpose of this report is
to provide an overview of the basic concepts and
findings associated with each of these technologies.
Clearly each topic could serve as subject matter for
an entire chapter itself, and so the interested reader
is referred to more detailed reviews of the subject
matter in each instance below.

1. INTRODUCTION
There has been a rather remarkable (r)evolution of
therapies for the treatment of erectile dysfunction in
the past 10-12 years. The goal of this section is to
review potential therapies related to the application
of stem cells, tissue engineering and gene therapy
for the treatment of erectile dysfunction. While the
first two provide the foundation for regenerative
medicine, in one sense, all of these technologies
serve as components of, or pathways to, regenerative
medicine (Figure 5). Simply stated, regenerative
medicine is the repair or replacement of damaged
cells, tissues and organs. The goal is to restore
native tissue and organ viability and function, in
this instance, erectile capacity and sexual function.
The regenerative nature of stem cell therapy and
tissue engineering approaches are quite obvious,

2. G
 ENE THERAPY FOR ERECTILE DYSFT
FUNCTION.
Gene therapy, or gene transfer, refers to the cellular
incorporation of genes to mitigate or reverse a

Figure 5. Schematic depiction of potential future treatment strategies for erectile dysfunction. In this scennario, a diversity of regenerative and gene therapy technologies can be developed to treat a spectrum in the
severity of erectile dysfunction, ranging from mild and moderate disease through complete end organ failure
(i.e., lack of significant viable erectile tissue). Note that nanotechnologies are likely to play an important role
as a drug and cell delivery vehicle for improvements to both regenerative and gene therapies
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Table 1. Summary of Medline-listed publications
Text word strategy

Number of hits

Gene transfer and erectile dysfunction

166

Stem cell therapy and erectile dysfunction

37

Tissue engineering and erectile dysfunction

28

a) Endothelial Cells

disease process. Traditionally, gene therapy has
been applied to the treatment of a life threatening
disease relying on genomic integration with viral
vectors in target cell populations (218). Despite early
tragedy and disappointment, a recent editorial in the
New England Journal of Medicine, notes that the tide
may be turning (218). More recently, gene therapy
has been pursued for the treatment of a wide range of
disorders, including erectile dysfunction. In fact, the
recent completion of the first Phase I gene transfer
trial for erectile dysfunction (219) has started a new
conversation concerning the potential application
of gene transfer to diseases/disorders that have
substantial impact on quality of life. As noted by Dr.
Arthur Caplan (220), erectile dysfunction can be
considered a serious medical problem as judged by
a variety of relevant criteria. Moreover, since current
treatment options are not effective in all patients, one
can certainly make a strong case that gene therapy
represents an ethical course of research for the
treatment of erectile dysfunction (220).

The presence of erectile dysfunction (ED)
correlates highly in men with hypercholesterolemia,
cardiovascular disease, hypertension, and diabetes
mellitus (228). A common thread among these
conditions is the putative presence of endothelial
dysfunction, defined as a pathological state of
the vasculature with compromised endothelial
responsiveness
to
vasodilator
mediators,
or conversely, an increase in sensitivity to
vasoconstrictors. Because ED generally precedes
or presents concurrently with cardiovascular risk
factors, and furthermore, because cardiovascular
disease has been clearly associated with endothelial
dysfunction, it is logical to conclude that ED may
result from endothelial dysfunction of the penile
vasculature (229 - 232). As a result, several gene
therapy strategies have been employed to manipulate
this cell and enhance the effects generated to treat
the disease condition, and many of these studies
have been recently reviewed (233). In short, these
strategies have centered around modulation of
expression of NOS isoforms, SOD and most recently
HO-1. In all cases the goal is the same, that is, to
increase cGMP levels/NO bioavailability.

The first preclinical publications on the potential
applicability of gene therapy for the treatment
of erectile dysfunction appeared in 1997 (221 223). Since then numerous research teams have
confirmed the viability of this treatment modality,
and examples of the numerous strategies employed
to date are summarized in Table 2, and have been
recently reviewed by several experts (224 - 226).
One recent report has even noted that the preclinical
studies of gene transfer for erectile dysfunction may
even be useful for improved understanding of the
pathophysiological basis of the disease process
(227). The strategies thus far employed have
interrogated numerous distinct molecular targets in
several physiologically relevant erectile pathways,
but again, as summarized in Table 1, the distinct
strategies applied thus far can be grouped according
to which cell type provides the primary mode of
action. Not surprisingly, all of the gene transfer/
therapy strategies used thus far affect either: 1)
nerves, 2) smooth muscle cells, or 3) endothelial
cells. However, because of the nonspecific mode of
administration (i.e., intracavernous injection) as well
as the lack of specificity of most of the vectors used,
one cannot unequivocally rule out the possibility
of involvement of more than one cell type in the
observed response.

b) Vascular Function
While not strictly an index of endothelial cell health
or dysfunction, an insufficient vascular supply is
thought to be responsible, at least in part, for the
etiology of men with erectile dysfunction. While it
seems that in many cases, sufficient corporal smooth
muscle relaxation (i.e., intracavernous injections)
can overcome this deficit, there is nonetheless a
rational basis for expecting that an increased blood
flow will aid recovery of erectile function/capacity. In
this regard, the concept here is to use angiogenesis
to increase the vascularity of the penis and provide
an increased blood flow component to the erectile
process. While the number of patients whose erectile
dysfunction is solely related to decreased vascularity
may be small, a technique that could produce more
subtle increases in vascularity might prove to be
prophylactic. In fact, VEGF gene transfer techniques
are currently being applied to the treatment of
other ischemic cardiovascular diseases such as
myocardial ischemia (234). The direct intracorporal
injection of VEGF in a rat model of vascular
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insufficiency had restorative effects on the nervestimulated intracavernous pressure response (187,
235 - 237), and thus, provided “proof of concept”
for this approach (204). Regardless, Dr. Lue and
colleagues were the first to provide preclinical data
supporting a potential role for VEGF gene transfer
in the amelioration of erectile dysfunction. Most
recently, a group from Denver showed their ability
to utilize a non viral gene transfer delivery system
for the VEGF in a diabetic rat model. These data
provide further evidence for the utility of nonviral
vectors as an excellent system for gene delivery
into cavernosal tissue, and moreover, that VEGF
gene therapy using this system could be useful in
improving erectile function in diabetic men (238).

approach, relative to others that have been evaluated
to date, is the apparent longevity of exogenous gene
expression. Published reports indicate that the
physiologic effects of a single intracorporal injection
of hSlo/pcDNA (‘naked DNA’) can last for up to 4-6
months (243, 246).

d) Neural Cells
The UCLA team has pioneered the targeting of
nNOS (neuronal nitric oxide synthase) or PnNOS
(the penile-specific variant of nNOS) transfections
in the rat model using a ‘gutless’ (i.e., replication
incompetent) Ad vector, as well as plasmids (247).
In addition, this group has also evaluated the utility
of pSilencer2.1-U6-PIN-shRNA gene therapy (PIN;
protein inhibitor of nNOS), and concluded that it
was more effective than the antisense PIN mRNA
in ameliorating ED in the aged rat. Regardless,
the implication is that PIN is indeed a physiological
inhibitor of nNOS and nitrergic neurotransmission in
the penis (248). In all cases the therapeutic strategy
is the same, that is, to increase the bioavailability of
NO following erectile stimulation.

c) Smooth Muscle Cells
Because relaxation of corporal and arterial smooth
muscle of the penis is both necessary and sufficient
(in the absence of veno-occlusive dysfunction) for
normal erectile capacity, many studies have also
focused on gene transfer strategies to improve
smooth muscle relaxation. A variety of strategies
have already been evaluated. These studies have
targeted a significant number of physiologically
relevant modulators of corporal and arterial smooth
muscle relaxation. These include the following:
1. Antisense oligonucleotide strategies targeting
PDE V and the NO/cGMP/PKG pathway (239) 2.
Modulation of other second messengers/receptors/
effectors of arterial and corporal smooth muscle cell
tone such as the cAMP pathway via CGRP and VIP,
respectively (240, 241), the calcium sensitization
pathway (i.e., RhoA/Rho kinase pathway; 242),
3. Ion channels, specifically, the human large
conductance, calcium-sensitive K channel (hSlo;
the Maxi-K channel) (219, 221, 243, 244) or the
metabolically regulated K channel (i.e., KATP) (245).
In all cases the overall strategy is the same, that
is, to increase corporal and arterial smooth muscle
relaxation to an age- or disease-related decrease
in the endogenous relaxation stimulus. In short, the
preclinical success of gene transfer targeting smooth
muscle has been nothing short of spectacular.
The ultimate distinguishing feature among these
approaches is the advent of human clinical trials
based on K channel gene transfer (see below).

In addition to overexpression of NOS in existing
nerves, others have tried gene transfer with
neurotrophic factors. The goal here is to increase
the number and/or function of nerves, and thereby
increase the stimulus for erection. Obviously, this
approach is of specific interest when addressing
neuropathic changes that accompany age, diabetes
or radical prostate surgery, for example. Thus Lue
and colleagues (180) examined the ability of brain
derived neurotrophic factor (BDNF) gene therapy
to restore the cavernous nerve-stimulated ICP
response in a rat model of neurogenic impotence. In
short, these initial studies provide proof of concept
that increasing the magnitude of the stimulus for
erection can be accomplished via manipulation of
neuronal innervation density. Such a possibility has
been previously suggested on both theoretical and
practical grounds (223), and would present a major
step forward (186, 249). In fact, Kato et al. (186, 250)
used gene transfer with herpes simplex virus vector
(HSV) expressing glial cell line-derived neurotrophic
factors (GDNF or neurturin) in rats where the
cavernous nerve was bilaterally injured using a
clamp and dry ice. Four weeks after nerve injury,
treated rats displayed significant recovery of erectile
function compared to rats treated with control vector
or untreated rats.

With respect to K channel gene transfer, it is
important to point out that hSlo has little impact on
baseline corporal smooth muscle activity, and thus,
no evidence of priapism (i.e., increased resting
intracavernous pressure) has been observed in our
preclinical work to date, nor in the recently completed
Phase I clinical trial (219). Moreover, as with other
gene therapy approaches discussed herein, there
is apparently no pathologic effect on corporal tissue
histology or architecture (i.e., no inflammatory or
immune response), nor on mean arterial blood
pressure. Another advantage of this gene therapy

e) Clinical Trials
The ultimate goal of all of these approaches is to
apply the findings to improve the treatment of ED in
humans. In this regard, the first human clinical trial
of gene transfer for the treatment of ED has been
completed (219). In this seminal dose-escalation
safety study, sponsored by Ion Channel Innovations,
LLC (see www.ionchannelinnovations.com for
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details) eleven patients with moderate to severe
erectile dysfunction (ED) were given a single-dose
corpus cavernosum injection of hMaxi-K, a “naked”
DNA plasmid carrying the human cDNA encoding
hSlo (for human slow-poke), the gene for the alpha,
or pore-forming, subunit of the human smooth muscle
Maxi-K channel (in a pVAX expression vector). More
specifically, 3 patients each were given 500, 1000,
and 5000 µg, and two patients were given 7500 µg,
of hMaxi-K and followed for 6 months. The primary
endpoint of this phase I study was safety. Importantly,
no serious adverse events or dose-related adverse
events attributed to gene transfer were observed
for any patient at any dose during any study visit.
Moreover, no clinically significant changes from
baseline were seen in physical evaluations (general
or genitourinary), hematology, chemistry, and
hormone analyses. There were no cardiac events,
as determined by repeated electrocardiograms,
and no plasmid was detected in the semen of
patients at any time after the injections. In addition,
secondary efficacy endpoints were measured using
the International Index of Erectile Function (IIEF)
scale, with patient responses validated by partner
responses. In this regard, one patient at each of the
two highest doses of hMaxi-K (i.e., 5000 and 7500
µg doses) had apparently sustained improvements
in erectile function (EF) as indicated by improved
IIEF-EF domain scores over the length of the
study. In fact, these patients reported EF category
improvements that were highly clinically significant
and maintained throughout the 24 weeks of study.
While efficacy conclusions clearly cannot be drawn
from the results of a phase I trial without a control
group, these initial safety data are very encouraging.
Moreover, the preliminary indications of potential
effectiveness suggest that hMaxi-K gene transfer
may be a viable approach to the treatment of ED.
Clearly further clinical investigation is both required
and justified. Nonetheless, these exciting data
represent a major step toward one day making gene
transfer a treatment option for ED.

penis, direct injection is the currently preferred route
of cellular delivery. Assuming there is sufficient viable
tissue and vascularity remaining, (i.e., moderate
erectile dysfunction; see Figure 1) to support the
regenerative process then this approach provides a
tractable therapeutic option.
Wessells and William (251) were the first to
demonstrate the feasibility of utilizing autologous
transplantation of endothelial cells into the corpus
cavernosum of the rat for this purpose. Certainly, the
use of autologous cells would be most beneficial, but
in some cases, there may not be sufficient erectile
tissue for this purpose. Thus, a considerable amount
of effort has been devoted to identifying alternative
cell sources (Table 2). More specifically, in addition
to the injection of differentiated cell populations, one
can also utilize stem or progenitor cells. Stem cells, by
definition, retain both their clonogenic capacity (i.e.,
ability for self renewal) as well as their potential for
multilineage differentiation (i.e., ability to differentiate
into distinct cell types; Rookmaaker et al., 252). As
recently pointed out (232, 233), stem cell therapy
for ED is still a relatively young field of research,
albeit a quite promising one. Not surprisingly then,
there are only a handful of publications reporting
original preclinical work with stem cell therapies.
Nonetheless, the extant preclinical work summarized
in Table 3 bodes well for the potential utility of cellular
therapy for erectile dysfunction, and the interested
reader is referred to these publications for additional
details.

4. T
 ISSUE ENGINEERING FOR ERECTILE
DYSFUNCTION
At the other end of the regenerative medicine
technology spectrum is tissue engineering. The
basic concept is to use biocompatible, biodegradable
scaffolds, either with or without cells, to repair
rather extensively damaged tissues and organs.
The concept of tissue engineering in urology has
received considerable recent attention (253 - 256).
Tissue engineering is required when the end organ
damage is extensive, and thus, requires replacement
for restoration and maintenance of functionrather than modulation. In a seemingly ever-aging
population, regardless of the precisely etiology for
the onset of erectile dysfunction, it is clear that if
the duration of organic disease is sufficiently long,
traditional pharmacotherapies will eventually fail.
The latter provides the rationale for pursuing tissue
engineering strategies for the treatment of erectile
dysfunction (257).

3. STEM CELL THERAPY FOR ERECTILE
DYSFUNCTION
Cellular therapy for the repair of damaged tissues
and organs represents the entry point technology
for regenerative medicine (see Figure 5). That
is, in addition to technologies built around genetic
modification of endogenous cells (to restore
physiologically relevant aspects of cellular, tissue
and organ function), another possibility is the (re)implantation/introduction of cells into the corpus
cavernosum, where the goal is to essentially “reseed” or “repopulate” the penis with the requisite
parenchymal cells for normal tissue/organ function.
In theory, this could be accomplished by either
systemic or intracorporal injection, but in light of the
specialized anatomy and external location of the

In this scenario, the use of acellular scaffolds has
shown value in preclinical studies for tunica patch
repair (258) as well as cavernous nerve regeneration
(259). In addition, a series of publications has shown
the plausibility of using tissue engineering for phallic
reconstruction and formation and reconstitution of
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Table 2. Summary of published literature for preclinical gene therapy studies in rats

Vector used

Gene target

Cell
Target

Adenovirus[11]

eNOS

Endothelial

Adenovirus[10]
Adenovirus[23]

eNOS
eNOS+Sildenafil
eNOS+Mesenchymal

Endothelial
Endothelial

Ach and Zapranist
Increased ICP to NS
Increased ICP to NS

Endothelial

Increased ICP to NS

21 days

Endothelial
Endothelial

Increased ICP to NS
Increased ICP to NS

8 weeks
8 weeks

Adenovirus[39]
Adenovirus[33]
Adenovirus[34]
cDNA/Liposome

stem cells
VEGF
Ang1+VEGF165

(Aziz, 2009)

HO-1

Endothelial

Adenovirus[25]

SOD

Endothelial

Adeno-associated
virus [31]
Adeno-associated
virus[8]
Herpes simplex[53]
(Kato et al., 2009)
Herpes simplex[54]
Adenovirus[13]
Plasmid [13]
Adeno-associated

oligonucleotides[7]

Increased ICP to NS,

Increased HO-1 & cGMP
levels
Increased SOD activity
and cGMP levels

Durationa
1 day
5 days
1-2 days

1 week

1 day

Endothelial
VEGF+AAV-BDNF

Increased ICP to NS

4 months

Neuronal
BDNF

Neuronal

Increased ICP to NS

8 weeks

GDNF

Neuronal

Increased ICP/BP to NS

4 weeks

NT3
pNOS
pNOS

Neuronal
Neuronal
Neuronal

Increased ICP to NS
Increased ICP to NS
Increased ICP to NS
Increased resting ICP,

4 weeks
≤18 days
≤18 days

Rho A
virus[12]
Adenovirus[9]
CGRP
Naked DNA pc DNA
hSlo
3.1[2, 4, 45, 49, 50]
cDNA[45, 64]
KATP channel
cDNA[40]
VIP
Antisense

Physiological end
points

PDE V

Muscle

1 week

Muscle

Increased ICP to NS
Increased ICP to NS

Muscle

Increased ICP to NS

≥3-4 monthsb

Muscle
Muscle

Increased ICP/BP
Increased ICP to NS
Increased cGMP in

1 week
≥ 2 weeks

Muscle

cultured corporal smooth ≤1-6 h

5 days

muscle cells

Adenovirus[5]

iNOS

Muscle

Increased ICP to NS

Adenovirus[14]

iNOS

Muscle

Increased ICP to NS

At least 10
days
2 days

ICP denotes intracavernous pressure response; NS: nerve stimulation; Ach: acetylcholine; BDNF: brainderived neurotrophic factor; CGRP: calcitonin gene-related peptide. HO-1; heme oxygenase-1. aDuration of
effect refers to the latest time point at which a physiologically significant increase in the ICP response was
measured. bThe most recent data from our group indicates that the physiological effect on ICP lasts for up
to 6 months in the aged rat model, and up to 4 months in an experimentally diabetic rat model. Also not
that an increased ICP to NS refers to a statistically significant increase over that observed in an untreated
age-matched control rat. In general, the responses observed in the gene therapy treated rats was similar
to that observed in young animals.
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corporal tissue both in vitro and in vivo (260 - 264).
With respect to the former, engineered cartilage
rods were made via the combination of autologous
chondrocytes suspended in biodegradable polymers.
These structures were implanted as engineered
penile prostheses, and when retrieved possessed
the histological and biomechanical characteristics
of cartilage (260 - 262). With respect to the latter,
taken together, these experiments demonstrate the
feasibility of using autologous donor cells for corporal
tissue reconstruction, and moreover, illustrate that
human corporal smooth muscle and endothelial
cells seeded on biodegradable scaffolds formed
vascularized cavernosal tissue when implanted in
vivo (262 - 264). In a rabbit model, this approach,
that is, autologous penile corpora cavernosa
replacement was sufficient to support mating activity
by three months postoperatively (265). Development
of methods to further enhance cellular content, and
thus function, of these engineered constructs are
currently ongoing (266).

PE critically depend on research animal models,
which are very important to investigate the
anatomy, physiology, cell biology, biochemistry and
pharmacology of PE and to develop new therapies
for PE. However, experimental animal models of
PE have not been developed to investigate the
etiology, pathophysiology and pharmacological
mechanism of drug therapy on PE yet. The problem
in researching the etiopathogenesis of PE and
developing a therapy for PE is that it is very difficult
to create a standard animal model of PE. Most of
our current understanding of the neurobiology of the
sexual and ejaculatory function has been derived
from animal studies using rats or rabbits with
normal sexual behavior (56). Spinal somatosensory
evoked potentials and bulbocavernosus reflex in
rabbits were used for evaluating the efficacy of the
topical agent SS-cream (270 - 272). Olivier (273,
274) and Pattij (275) established an animal model
of PE and delayed ejaculation research using male
Wistar rats. Fast and slow ejaculatory rats were
distinguished based on the number of ejaculations
during 30-minute tests, each presenting almost 10%
at both ends of the Gaussian distribution. Similar to
the situation with humans, intravaginal ejaculatory
latency time (IELT) distribution is positively skewed
with regard to basal ejaculatory performance in
a normal population of rats. However, standard
guidelines applying animal models for PE research
still needs to be developed.

5. COMBINATION THERAPY FOR ERECTILE
DYSFUNCTION
As one views the horizon for novel treatments
for erectile dysfunction, it is clear that all of the
technologies discussed thus far can be used not
only individually, but likely also in combination
(again, refer to Figure 1 for details). For example,
in applying the regenerative technologies, one
can envision that recapitulating aspects of normal
erectile developmental biology with sonic hedgehog
might also be useful (267 – 268). Certainly, the
regulatory hurdles will be greater for combination
therapies, but nonetheless, it is important to evaluate
the possibilities in preclinical studies. Furthermore, it
corresponds to intuition that combination therapies
would be more likely to succeed in the case of
severe erectile dysfunction. Undoubtedly, this field
of research will continue to evolve, and the enabling
tools and technologies available to the investigator
(i.e., nanotechnologies for sustained and controlled
gene, growth factor or drug delivery) will only further
increase in sophistication.

In general, at present, various biological and
psychological theories have been proposed to
explain the cause of PE. Most of these theories are
not evidence-based and are speculative at best. The
psychological theory emphasizes the impact of early
experience and sexual conditioning, anxiety, sexual
technique, the frequency of sexual activity and other
psychodynamic conditions. The biogenic theory
relates to evolutionary theories, the sensitivity of the
penis, central neurotransmitter levels and receptor
sensitivity, a certain degree of arousability, the speed
of ejaculation reflex and sex hormone levels.

2. PHARMACOLOGICAL TREATMENTS
Pharmacological modulation of the ejaculatory
threshold provides a novel and refreshing approach
to the treatment of PE and is distinct from the
psychosexual and behavioral treatment model.
Current and widely accepted pharmacological
treatment options include anti-depressive agents,
topical desensitizing agents, PDE5 inhibitors and
alpha-receptor blockers.

V. PHARMACOLOGIC TARGETS FOR
EJACULATORY DISORDERS
1. INTRODUCTION
Ejaculatory dysfunction may be caused by any
problem in this series of events, including premature
ejaculation (PE), retarded ejaculation, anejaculation,
retrograde ejaculation and painful ejaculation.
However, PE is the most common type of ejaculatory
dysfunction. As such, PE will be the main paradigm
applied for this subsection.

a) 5-Hydroxytryptamine
Several studies using male rats have shown that
serotonin (5-hydroxytryptamine [5-HT]) and various
serotonin receptors are involved in the ejaculation
process. Activation of 5-HT2C receptors can delay
ejaculation, while activation of 5-HT1A receptors

Studies on the etiology and pathophysiology of
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speed-up ejaculation. PE has been attributed, in part,
to decreased central serotonergic neurotransmission,
5-HT2C receptor hyposensitivity, and/or 5-HT1A
receptor hypersensitivity (275-277). Thus, 5-HT2C
receptor agonists, such as selective serotonin
reuptake inhibitors (SSRI) and serotonergic TCAs,
should theoretically work for PE.

there are at least two different mechanisms: one
enantiomer exerts a major weak μ - opioid effect,
while the other inhibits norepinephrine and serotonin
reuptake, activating descending monoaminergic
inhibitory pathways (289 – 293). Inhibiting reuptake
of norepinephrine and serotonin may represent its
effect of ejaculation delay (293). However, the action
of 5-HT1A and 5-HT2C induced by tramadol requires
further investigation.

5 - HT transporters blockade, similar to acute
administration of SSRIs, has been demonstrated
to increase 5 - HT levels in the synaptic space and
the space around neuronal cells (278). Increasing
5 - HT levels activates 5 - HT1A autoreceptors,
resulting in a lower 5 - HT release into the synaptic
cleft within minutes (278 - 281). A higher 5 - HT
concentration will increase activation of presynaptic
5-HT1B autoreceptors that by itself will reduce the
5-HT release. In physiological conditions, the net
effect of the acute SSRIs administration is only minor
or no increase in the 5-HT neurotransmission and
mild or no stimulation with all the postsynaptic 5 HT receptors (279-281. Based on these data, it is
predicted that on-demand SSRI treatment does not
acutely cause stimulation of the 5 - HT post-synaptic
receptors; therefore, there is hardly any of the 5HT increase in the synapse and little or no synaptic
stimulation of 5 - HT receptors. If postsynaptic 5HT receptors have little or no activation, clinically
relevant ejaculation delay will not occur (283, 284).
Therefore, the development of some novel SSRIs for
acute administration in PE treatment is needed.

c) Phosphodiesterase Type 5
Some experiments have shown a relationship
between ejaculatory function and PDE5 function.
Mancina and colleagues demonstrated the expression
of PDE5 in human and rabbit vas deferens muscle
(294). Kriegsfeld and colleagues reported the role
of endothelial NOS on sexual function by observing
abnormalities in ejaculatory function in endothelial
NOS gene knockout mice. The effect was proposed
to be associated with reduced sympathetic nervous
system activity (295). Based on these findings, PDE5
inhibitors have been suggested in the management
of patients with ED and concomitant PE (296, 297).

d) α1-Adrenoceptors
It is known that ejaculation is controlled by the
sympathetic nervous system; therefore, a hypothesis
was proposed that α-blockers might also be effective
in the treatment of PE. Some animal studies have
demonstrated that the stimulation of hypogastric
nerve can reduce the pressure of the vas deferens
and the seminal vesicle (298).

In contrast, chronic administration of currently
available SSRIs induce delayed ejaculation by a
different mechanism. The ongoing blockade of 5-HT
results in a persistent increase of 5-HT levels in the
synaptic spaces around cells. As opposed to acute
administration, this leads to desensitization of the 5
- HT1A autoreceptors in a few weeks (285) and also
possible desensitization of 5-HT1B autoreceptors
(285), which therefore causes less inhibition of
5 - HT release into the synapse. The net effect of
chronic administration is that more 5-HT is released
into the synapse, enhancing 5-HT neurotransmission
more strongly, and consequently stronger activation
of the 5-HT receptor compared with acute SSRIs
administration (283, 284, 286, 287). These data
suggested that the daily treatment of SSRI will
stimulate 5-HT post-synaptic receptors and therefore
lead to clinically significant ejaculation delay after 12 weeks (286).

e) Hypoaesthesia
One of the proposed etiologies of PE is hypersensitivity
of the penis. Thus, one of the goals of PE treatment
is to reduce the sensory perception of the penis.
The basic principle for the use of topical agents has
traditionally been based on penile hypersensitivity in
PE patients (299 - 301). The topical drugs for PE
treatment that are currently available include the SS
cream, lidocaine and prilocaine cream, and lidocaine
spray (297).
The SS - cream (CJ Co Ltd, Seoul, Korea), developed
at Yong-Dong Severance Hospital in Korea, is made
with the extracts from nine natural products. A novel
formulation, named ‘Renewal SS - cream’, is a new
local agent composed of two main components of
the original SS-cream. However, so far, only the
results of animal studies have been published. The
renewed SS-cream delays the latency of spinal
somatosensory evoked potential more effectively
than the original SS-Cream in rabbits (270 - 272,
297).

b) Noradrenaline
Clomipramine is a tricyclic antidepressant that
inhibits the uptake of noradrenaline and 5-HT by
adrenergic and 5-HT neurons (288).
Tramadol is a registered central analgesic agent,
which has been used for many years, and its safety
is widely accepted. The mode of action of tramadol
is not fully understood. From animal experiments,

f) Oxytocin
Immunohistochemical studies have revealed
the local synthesis of oxytocin and its synthesis-
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associated protein, neurophysin I, in epithelial cells
of the epididymis [132]. Therefore, the use of oxytocin
as a potential therapeutic agent in the treatment of
PE has been under investigation (302). Interventions
at other points in this pathophysiologic pathway
are also under investigation (303, 304). Dietary
deficiencies, such as low magnesium intake, may
prove to play a limited role (305).

– 345). Conceptually, pharmacologic agents that
activate the synthesis, release or receptor binding of
brain excitatory neurochemicals will increase sexual
excitation. Oxytocin is a well-investigated sexual
facilitator neurochemical that acts to stimulate
sexual behavior, especially orgasm, when delivered
centrally (331 – 335). Another brain neurochemical
that facilitates sexual interest is noradrenaline, an
alpha–1 adrenergic agonist. In appropriate levels
centrally, unrelated to levels consistent with panic
or apprehension, alpha –1 adrenergic agonist
is associated with increased sexual behavior
(336 – 338). An alpha–2 receptor blocker, such
as yohimbine (346-347), prevents pre-synaptic
endogenous noradrenaline inhibitory feedback,
and thus results in increased noradrenalin levels.
Agents such as yohimbine facilitate sexual interest,
arousal and orgasmic capabilities (346-347).
Dopamine agonists are the most well-known sexual
neurochemical facilitators. Such agents are typically
used for Parkinson’s disease where they have been
recognized for years to be associated with increases
in sexual interest. On the other hand, agents that are
dopamine receptor antagonists have been shown to
block sexual facilitation and result in lowered sexual
interest, arousal and orgasm (339 - 342). Finally,
other facilitator neurochemicals are melanocortin
agonists that have been reported to stimulate sexual
arousal and sexual interest in women with sexual
dysfunction following intranasal and subcutaneous
administration (343 - 345).

VI. CENTRAL NON-HORMONAL AND
HORMONAL TARGETS FOR FSD
Women with female sexual dysfunction secondary
to low sexual interest, reduced sexual arousal or
impaired or muted orgasm may be considered to have:
1) under-activity of the excitatory system regulating
critical central nervous system structures involved
in desire, arousal or orgasm, 2) over-activity of the
inhibitory system, or 3) some combination of the two
where, in the end, functional central inhibition is the
more prominent action (10, 306 - 309). In women
with low sexual interest, arousal and/or orgasm,
reduced sexual activity is secondary, in general, to a
combination of psychologic and physiologic factors
(10, 306 - 310). As it concerns the physiologic,
organic factors, basic science knowledge regarding
the neurochemical contribution to inhibition and
excitation is increasing. It is hoped that one day,
in addition to time-honored psychologic strategies,
novel pharmacologic treatments (307, 308, 310
- 317) can be available to help reverse either the
underactive excitatory neurochemical system or the
overactive inhibitory neurochemical system or both
so that functional sexual excitation and, in the end,
sexual satisfaction of the woman, improves.

Sex steroid hormones are also involved in sexual
desire, arousal and orgasm. Sex steroids such as
testosterone (348 - 351), 17–beta estradiol (352
– 357) and progesterone (358) act at the molecular
level to direct the synthesis of multiple proteins
such as enzymes and receptors for the various
facilitory neurochemical systems including oxytocin,
noradrenaline dopamine, and melanocortins. Sex
steroid hormones bind to specific androgen, estrogen
and progestin hormone receptor complexes in
the cytoplasm that form transcriptional agents in
the nucleus, and lead to the synthesis of different
neurotransmitter proteins and transmitter receptor
proteins. The overall effect of sex steroid hormones
is to provide the protein biochemical machinery to
enable a state in which sexual stimulation is likely
to result in sexual desire, arousal and orgasm (348
– 358).

An understanding of the neurochemicals involved
in sexual inhibition and excitation is required when
looking at future treatment targets. Sexual inhibition
involves such neurochemicals as serotonin (318
– 322), endocannabinoids (322 – 325) and opiates
(326 – 330). Conceptually, pharmacologic agents
that inhibit the synthesis, release or receptor binding
of brain inhibitor neurochemicals will increase
sexual excitation. The most prominent and wellstudied brain inhibitor neurochemical strongly linked
to sexual inhibition is serotonin. Pharmacologic
treatments that stimulate serotonin activity
decrease sexual desire, while treatments that
inhibit serotonin action increase sexual desire (318
– 322). Endocannoabinoid and opiate activation,
similar to serotonin release, act to decrease sexual
desire and diminish orgasmic capacity (322 – 325).
Antagonists to these neurochemicals will increase
sexual activity.

Non-hormonal centrally acting agents that have
been investigated and may play a future role in
the treatment of hypoactive sexual desire disorder
in women include bremelanotide (308, 311) and
flibanserin (312-317).
Bremelanotide is a melanocortin agonist that
increases sexual interest by increasing dopamine
release in the medial pre-optic area mPOA.
Subsequent stimulation of downstream dopamine

Sexual excitation involves such neurochemicals as
oxytocin (331 – 335), noradrenaline (336 – 338),
dopamine (339 – 342), and melanocortins (343
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ventral tegmental area outputs facilitates critical
dopamine outputs in the mesolimbic area that form
relevant and crucial neuronal circuits in the overall
dopamine sexual excitatory system. Government
regulatory agency approval of bremelanotide in the
United States is currently delayed based on safety
data. There is an increase in systolic blood pressure
in some patients requiring additional clinical studies
(308, 311).

(306, 307). The outcome of reduced excitation or
excessive inhibition of central reflexes is low sexual
interest, arousal and/or orgasm (306, 307). As our
knowledge of the neurochemical interactions in the
brain increases, novel non-hormonal and hormonal
methods of central extracellular, intracellular, and
molecular sorting are being realized in different
regions, especially as they pertain to regulation
of sexual reflexes. In women with distress from
low sexual activity who seek medical/psychologic
intervention, it is hoped that safe and effective nonhormonal and hormonal pharmacologic strategies,
along with traditional sex therapy strategies, can
one day be developed to reduce excessive central
neurochemical inhibition and/or to increase central
neurochemical excitation to result in improved patient
satisfaction with sexual activity (306, 307).

Flibanserin is a serotonin antagonist that lowers
central serotonin levels via two positive actions.
The first is to diminish serotonin release (serotonin
1A agonism) and the second is to inhibit binding to
the serotonin 2A receptor (serotonin 2A antagonism)
involved in inhibitory cortical outflow. Furthermore,
flibanserin increases dopamine and noradrenalin
levels. In the end, this mixed serotonin 1A agonist
and serotonin 2A antagonist both reduces inhibitory
serotonergic function and increases excitatory
dopamine and noradrenergic function. Flibanserin
does not appear to be associated with addiction or
dependence, as flibanserin does not have direct
action on dopamine receptors or dopamine reuptake
mechanisms. In addition flibanserin does not directly
effect the opioid system so there is limited opportunity
for excessive sexual desire with drug administration
(312 – 317).

Current Status and Future Trends of Functional
MRI for Female Sexual Dysfunction
Female sexual arousal response is a neurovascular
event that is elicited by various sexual stimulations,
such as visual, auditory, olfactory or tactile input.
Physiological measures for the assessment of sexual
arousal in women include central components,
as well as peripheral genital components. Recent
innovative functional MRI (fMRI) studies are capable
of measuring CNS correlates of sexual arousal. The
principle use of fMRI is based on changing cerebral
blood flow when neurons become active. The brain
regions of neuronal activity show localized increase in
blood flow, which changes the ratio of oxyhemoglobin
/deoxyhemoglobin in cerebral tissue and result in MRI
signal changes (359). The functional neuroanatomy
of sexual arousal has been investigated using 1.5 or
3 Tesla fMRI with BOLD technique in women with
or without sexual dysfunction (Table 3). Park et al
(360) reported the first study by evaluating cerebral
activation areas associated with female sexual
arousal response. Karama et al (361) found that

In summary, the current state of knowledge is that
sexual activity may involve, in part, central sexual
activation of various dopamine pathways in the
medial pre-optic area and nucleus accumbens
that focus attention to sexual-based motivation
stimuli and sexual-based motor patterns (306,
307). Inhibition of sexual activity may involve, in
part, central sexual activation of various inhibitory
neurochemicals that feedback to multiple levels of
the excitatory dopamine pathway. In general, the
end result of neurochemical inhibition of sexual
activity is stronger than that for sexual excitation

Table 3. Summary of published preclinical findings for stem cell therapy for erectile dysfunction
Stem cell source

Measured Endpoint
Increased ICP responses due to muscle content, evidence of
MDSCs (Kim et al., 2006; Nolazco et al., 2007)
neural protection/recovery in rats
Increased ICP responses and evidence of neural protection/
NESCs (Bochinski et al., 204)
recovery
Identification of human endothelial and smooth muscle cells
HNCSCs (Song et al., 2007)
in rat corpora
FBSC Fetal Brain Stem Cells (Song et al., 2008)
Differentiation into corporal smooth muscle cells
Increased ICP responses, differentiation into smooth muscle
MSCs (Bivalacqua et al., 2007)
and endothelial cells
Provided evidence for the potential of this cell source for
EPCs (Strong et al., 2008)
therapy for ED
Provided evidence for the potential this cell source for
ADSC (Lin et al., 2008; 2009)
therapy for ED
Where: MDSCs denotes muscle derived stem cells; NESC denotes neural embryonic stem cells; HNCSCs
denotes human neural crest stem cells; FBSC denotes fetal brain stem cells; EPCs denotes endothelial
progenitor cells; ADSC denotes adipose derived stem cells.
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there were many similar areas of brain activation
in both male and female subjects. The differences
between genders were in the activation areas of the
thalamus and hypothalamus.

fiber tractogram (372), and electroencephalogram
(373) will be helpful to obtain additional information
on neural connectivity and electrical potentials.
Summary

Hormone influences CNS arousal response in
menopausal women. Murphy et al (362) suggested
that aging is associated with a decrease of glucose
metabolism in the brain; including frontal, temporal
and parietal lobes. The activation pattern of regional
cerebral blood flow attenuated in prefrontal cortical
structures during a hypoestrogenic state (363).
Jeong et al (364) reported that brain activation ratios
of menopausal women were generally less than
those of premenopausal women (Figure 6). Archer
et al (365) reported that agonadal serum hormone
levels result in decreased brain activation patterns
in postmenopausal women during erotic stimulation.
Administration of both estradiol and testosterone
increases limbic system activation.

Since 1973, with the advent of surgical treatments
for biologic forms of erectile dysfunction, such
as, penile prosthesis insertion and microvascular
arterial bypass surgery, there have been realized
numerous advances in basic science and clinical
research in biologic focused sexual medicine.
Such investigations have led to an increasingly
profound understanding of the underlying molecular
biological factors and mechanisms governing both
male and female sexual function. Ongoing scientific
investigation in sexual medicine is mandatory to
both increase and enhance our knowledge in all
areas of male and female sexual function. Such
knowledge will set the groundwork for the next line
of treatments for the various male and female sexual
dysfunctions.

Depression is closely related with sexual dysfunction.
Yang at al (366) reported that depressive women
had lower activity in the brain areas of the
hypothalamus, septal area, anterior cingulated gyrus
and parahippocampal gyrus. Sexual desire disorder
is the most commonly reported sexual complaint in
women. Arnow et al (367) reported that women with no
history of sexual dysfunction (NHSD) demonstrated
a significantly greater activation in the bilateral
entorhinal cortex than women with hypoactive sexual
desire disorder (HSDD). In contrast, HSDD females
showed a higher activation than NHSD females in
the medial frontal gyrus, right inferior frontal gyrus
and bilateral putamen. Interestingly, peripheral
sexual response was not significantly associated
with brain activation patterns, which was presumed
to have a weak relationship between the genital and
subjective arousal responses in women.

The goal of this committee was to present current
scientific, state of the art, evidence based knowledge
of the major cellular and molecular targets of biologic
systems responsible for sexual function. With such
information as a background, the committee was
charged with emphasizing the most innovative and
exciting developments in the field of biologic-focused
sexual medicine in such areas of pharmacotherapy,
growth factor therapy, gene therapy, stem and cellbased therapies, regenerative medicine and others.
It is hoped that current knowledge and future research
will translate into future safe and effective biologic
therapies for various sexual medicine disorders of
desire, arousal, and orgasm. Disorders of sexual
pain will be discussed in different committees.
Future psychologic therapies will be discussed in
other committees.

The effect of centrally acting medication can be
measured by a fMRI. One of the future potential
roles of fMRI techniques is to evaluate the central
effect of medications for the treatment of female
sexual dysfunction as well as to define possible
anatomic sites of its action in the brain. Van Wingen
et al (368) investigated whether nasally applied
testosterone rapidly increases amygdale reactivity in
healthy, naturally cycling, middle-aged women. They
found that a single nasal testosterone administration
increases amygdale reactivity in middle-aged women
to young adulthood level. Centrally acting medication
such as bremelanotide, apomorphine will be a good
candidate to elucidate the activation areas of the
brain using fMRI (308, 369)
For the future perspectives of fMRI studies, high
resolution fMRI will provide an ideal tool to investigate
functional neuroanatomy of subcortical structures
in erotic and emotional processing (370) The MRIbased diffusion tensor imaging (371), white matter
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a
Superior frontal gyrus
Inferior frontal gyrus
Cingulate gyrus
Genu of corpus callosum
Insula cortex
Putamen
Globus pallidus
Hippocampus
Thalamus
Temporal lobe
Occipital lobe

b
Superior frontal gyrus
Inferior frontal gyrus
Cingulate gyrus
Insula cortex
Genu of corpus callosum
Head of caudate nucleus
Temporal lobe
Occipital lobe

Figure 6. Typical axial and coronal fMR images activated by sexual visual stimulation with erotic video film
in premenopausal(a) and menopausal(b) women.
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with restless legs and overactive bladder. J Sex Med. 2009
Feb;6(2):482-97. Epub 2008 Dec 2.
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albuginea and the septum penis resulting in penile
deformities and penile shrinking. The etiology of this
disease is not well understood. It may be associated
with contractions of the palmar (M.Dypuytren) and
plantar (M.Ledderhose) tendons and afflicts between
3% and 8 % of the entire male population [15]. It is
quite often associated with erectile dysfunction and
results in a considerable subset of patients in the
inability for vaginal penetration either to the extent
of penile deformity and/or the severity of associated
ED.

I. Introduction
Male sexual dysfunctions symptoms are highly
prevalent and must be considered as the most
frequently reported health complaints of men.[17].Based on the literature the most prevalent and
therefore most important male sexual disorders
are:
Erectile dysfunction (ED)
Premature ejaculation (PE)

Late Onset Hypogonadism is the decrease of
testosterone levels below 3 – 3,5 ng/ml, depending
on the definition used, associated with clinical
symptoms of hypogonadism.LOH may be prevalent
in up to 40 % of males above the age of 45 [16].
Sexual symptoms of LOH may be libido-, erectile
and ejaculatory dysfunctions depending on the Tlevels measured.

Delayed/absent ejaculation
Libido disorders/loss of desire
With the exception of lifelong PE which has shown a
consistent prevalence rate of between 18 and 25 %
in several surveys across all age groups between 18
and 65 years, all male sexual dysfunctions/diseases
are age dependent with profoundly increasing
prevalence rates from the 5th decade on [1-12]. For all
male sexual dysfunctions their significantly negative
impact on life quality and satisfaction with sexual life
as well as on a broad range of psychosocial domains
and partnership issues is well documented [1-14]

Because there is a substantial body of evidence that
all the above male sexual dysfunctions show a clear
impact not only on the sexuality but also on the psyche
and general well-being of the males, afflicted by
these disorders, there is a great medical need for the
development of new efficacious and safe treatment
options either as medications or other conservative
options or even as surgical procedures.

Besides the above, well defined male sexual
dysfunctions, which are reported in epidemiological
studies and surveys, the following diseases/
pathological conditions are also associated with a
clear negative impact on sexual life and satisfaction
and therefore were/are subject to medical treatment
and development of new therapeutic strategies being
investigated in clinical trials :

Since the previous 2 International Consultations
on Sexual Medicine a substantial number of new
validated questionnaires were developed and used to
investigate the change in patient reported outcomes
(PRO’s) after therapy for certain male sexual
dysfunctions. Until now validated questionnaires
were developed, used and published for investigating
the outcome of clinical trials in ED, PE and LOH.
Two further new questionnaires are developed and
currently undergoing validation process in Peyronie’s
disease and LOH.

Peyronie’s disease
Late Onset Hypogonadism (LOH)
Peyronie’s disease is a fibrotic disorder of the
cavernous bodies of the penis originating in the tunica
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The current chapter on “Standards for Clinical Trials
in Male Sexual Dysfunctions” critically reviews the
published literature in this field with special focus
on the study designs and study endpoints used.
Recommendations are also provided for the future
regarding the development and assessment of new
therapeutic options in this field.

sexual dysfunction should in the trial protocol at least
be strongly encouraged that they communicate the
trial design at home with their regular partner. Ideally,
the trial should include a requirement for informed
partner consent. However, it is recognized that under
these conditions recruitment for such trials becomes
much more difficult considerably expanding the
recruitment phase and trial duration.

Ii. Design of Clinical Trials in
Male Sexual Dysfunctions.

As a minimum it is recommended that all participants
should at least verbally inform their partners.
Preferably a signed partner consent form should
be mandated, to ensure the accuracy of data
recording.

1. General considerations

Recommendation 1 (Grade B)

a) Impact of the Sexual Partner

All clinical trials in male sexual dysfunction should
consider the involvement of the sexual partner
at least by verbal communication thru the study
participant.

The evaluation of therapy for Male Sexual
Dysfunctions (MSD) distinguishes itself from clinical
trials in other medical conditions in so far that in
general the interaction of 2 human beings is involved
– the male afflicted by the sexual dysfunction and
his sexual partner either hetero-or homosexual. This
is in contrast to many other diseases/dysfunctions
requiring the development of new therapy where
the impact on the sufferer is the key index. In the
design of studies in MSD it is therefore essential
that the influence of the sexual partner is considered
and should not be underestimated both in terms of
the efficacy and the acceptance of the medication/
treatment under consideration. There is no doubt
that the willingness of the respective sexual partner
to accept the participation of the patient in such a
clinical trial can play an important role regarding
the outcome ,personal perception of the treatment
and discontinuation rates. Unwilling partners who,
for whatever the reason, are negative towards a new
treatment aimed at improving the sexual function/
performance of the patient can exert a negative
or even discouraging influence on the partner and
thereby his perception of the efficacy and tolerance
of the treatment in question.

All clinical trials which consider active involvement
of the sexual partner ,i.e. collection of partner
reported outcomes a signed partner consent
should be mandated to ensure maximally possible
accuracy of data recording.

b) Study Duration
In contrast to many other dysfunctions/diseases such
as hypertension, diabetes or CAD sexual dysfunctions
become only interpretable when assessed over a
few weeks; sexual activity occurs on average once to
three times a week and can be intermittent. Clinical
trials in male sexual dysfunctions have to consider
this very special situation which is unique in the
clinical research setting and must therefore allow a
reasonable time frame for investigating the changes
in the sexual dysfunction under investigation and yet
if possible record data from each sexual encounter
It is recommended that phase IIb and phase III
in male sexual dysfunction should include at least
a 3 month treatment period to give the couple the
opportunity for reasonably numerous sexual attempts
to ensure that the data recorded is representative
of their normal (pre-dysfunction) at home sexual
activity

Moreover large epidemiological studies have
provided evidence that a considerable number of
women are suffering from sexual dysfunctions too
which of course may have an impact on both their
willingness to engage in sexual activities and the
level of the sexual life as such in a partnership[3-6].

The treatment phase must be preceded by a
treatment-free run in period of at least 4 weeks , or
even better 6- 8 weeks treatment free run-in period
to achieve a consistent baseline.

All of the above has to be considered regarding
the design, selection of primary and secondary
endpoints and the overall assessment of the study
drug/treatment under consideration.

Because many couples who are confronted with
moderate to severe male sexual dysfunctions for a
longer time have often given up any sexual activities
for longer periods of time , even for years, it is
important that in such relationships the protocols
should not force couples to adopt an unnatural
sexual frequency pattern.

Therefore it is strongly recommended that at least all
phase III trials in male sexual dysfunction are also
considering study endpoints for the sexual partner
in the format of validated patient reported outcomes
(PROs) / questionnaires/assessment tools). In
addition, the males participating in clinical trials for
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Recommendation 2: (Grade A)

Typical Study Design for Phase IIB/III Fixed DoseTrials
in Erectile Dysfunction or Premature Ejaculation.

All clinical at home phase IIb/III trials in MSD should
consider

Treatment free run-in phase

Treatment phase
Active dose 1

a, at least a 4 , preferable 6-8 weeks medication free
run-in period to give those patients/couples, who
have given up sexual activities for a longer time,
an adequate time period to re-familiarize with
their sexual life under natural basic conditions
enabling them to collect correct baseline data
regarding the severity of the dysfunction under
consideration.

Active dose 2
Active dose 3
Placebo
Comparator arm of standard drug
(optional)

Week
Visit

b, at least a 3 months medicated treatment phase
following the medication free run in period to
provide a reasonable time period for collecting
efficacy and safety data of the investigational
drug.

-6/5
1
(Screening)

-4
2

0
3

4
4

8
5

12
6

Fig.1: Historical study design for a phase IIB/III
clinical trial in ED or PE.

has to undergo a well established clinical phase I-III/
IV research program according to the requests/rules
of the regulatory authorities, which may vary with
respect to study endpoints , numbers of patients and
populations being investigated. To expedite eventual
regulatory approval all pharmaceutical companies
are in regular contact with the authorities to obtain
up to date guidance. To help with this process, the
FDA has created a Guidance for Industry in 2006
[17]

c) Study populations
As sexual performance patterns and sexual
perceptions may differ markedly between nations,
cultures and religions it is recommended by the
committee that once a certain treatment/medication
is considered for world-wide approval/launch the
respective clinical trials should consider at least the
major populations.

Recommendation 4 (Grade A)

The same recommendation applies for different
sexual orientations. In clinical trials for male sexual
dysfunctions in theory one phase III clinical trial
should be conducted in a homosexual population
which accounts for about 7 % of male sexual
orientations.

All clinical trials in MSD regarding a new
investigational drug/treatment must follow where
ever feasible a
Randomized,
study design

double-blind,

placebo-controlled

All clinical trials in MSD regarding the investigation
of any treatment either conservative or invasive
should consider at least a randomization of the
study population under investigation to avoid any
undesirable bias

Recommendation 3 (Grade C)
Clinical trials in MSD should consider
a, possible differences regarding sexual habits
among different cultures and countries, i.e. that at
least the world-wide most representative cultures
should be considered in a clinical research program
of any investigational drug.

IIi. Rationale and Design of Phase
I to IV Clinical Trials in Sexual
Medicine

b, not only heterosexual but also homosexual
populations

Drug development in male sexual dysfunction
requires a carefully phased approach. In this
process, safety, tolerability and pharmacokinetics of
a novel compound are studied early in development
(Phase I, conducted in healthy volunteers),
preliminary efficacy and safety at a range of doses
are studied next in the Phase II. Commonly phase II
stage subdivides in Phase IIa and Phase IIb trials.
Phase IIa represents a proof of concept stage to
investigate in small patient populations, suffering
from the sexual dysfunction under consideration,

d) S
 tudy designs for clinical trials in male
sexual dysfunctions
The only acceptable study design for a new drug
for MSD, as for other diseases is in randomized,
double-blind, placebo-controlled format.
In general after a certain drug has been identified
in the preclinical setting to have the potential for the
treatment of a certain (sexual) dysfunction this drug
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whether the drug shows significant efficacy against
placebo. Afterwards one or two Phase IIb dose
finding studies are conducted in an at home setting
in larger patient groups with the typical patient/sexual
dysfunction profile at which the drug is aimed for
approval. Ideally in Phase IIb trials those doses are
identified which show both a statistically significant
efficacy against placebo and on the other hand a
tolerable safety profile. Clinical efficacy and safety
are confirmed fairly late in the Phase III stage in
which the most common special study populations
(for example diabetic or hypertensive patients etc.)
are investigated with the doses identified at the
Phase IIb program, just prior to marketing approval.
Studies in special populations, observational safety
studies, and studies for novel clinical uses may
be conducted either during this process (where
appropriate) or after initial marketing of a product
(Phase IV).

totally in-hospital or in a clinical research centre
because the clinical adverse events associated
with the compound are yet to be fully delineated
and because a major objective of these studies is
to identify (or to safely “prompt”) these side effects.
Safety assessments are monitored at frequent and
regular intervals and these may include clinical
adverse events, vital signs, ECGs, clinical serum
and urine chemistries, and other special safety
assessments (e.g. injection or other application
site monitoring, visual effects monitoring, pain
assessments, sedation scores, etc.)
Phase I studies also routinely test the
pharmacokinetics of a compound; that is, the
concentrations of the compound and its metabolites
in the plasma. This requires blood sampling at
regular intervals to determine the maximum
plasma concentration (Cmax), time to maximum
concentration (Tmax), the average concentration
(Cavg) , area-under-the concentration time curve
(AUC), and elimination half-life (T1/2). These
parameters, are determined both after single doses
and after multiple doses, in younger and in older
patients, after eating and while fasting, after various
dose strengths, and after various dosing frequencies.
In these early studies, it is not uncommon to seek out
the metabolic pathways for the compound in order
to gain insight into future problems with specific
drug interactions or the need to lower the dose in
special populations (e.g., those with renal or hepatic
impairment or the elderly). However, such analyses
in sub-populations are often carried out later in the
drug development program.

1. Phase I
In Phase I, a new drug or treatment is tested in a
small group of people for the first time to evaluate
its safety, to determine a safe initial dosage range
for subsequent efficacy studies, and to identify
commonly occurring side effects. Since these studies
are often the first in humans, particular care is spent
in the design to ensure patient and/or volunteer
safety. The most important decisions in the protocol
design are: rationale for the study, objectives of the
study, design of the study to meet the objectives,
selection of dose and dosing frequency, recognition
of all potential risks, monitoring for those risks, and
maintaining adequate precautions to manage those
risks.

The
importance
of
understanding
the
pharmacokinetics of the compound and the body’s
handling of the compound cannot be overemphasized
in the study of drugs intended to treat sexual
dysfunction.

The earliest studies of a new molecular entity are
usually single and multiple-dose safety, tolerability
and pharmacokinetic (PK) investigations.
These tend to be conducted in healthy young
volunteers, followed by the same studies in older
(age-matched) volunteers. In some cases the studies
can be in patient volunteers. The starting dose is
selected using the results of pre-clinical (animal or
in vivo) toxicology, safety pharmacology and toxicokinetic studies. One might also use the results of
non-clinical in vitro studies (such as receptor binding
studies) and other non-clinical evidence to select a
starting dose. This dose is usually many times lower
than both the toxic dose and the No-ObservedAdverse-Effect Level dose (NOAEL) in animals.
It is common to “escalate” the dose in single-dose
Phase 1 trials. One may escalate the dose in the
same cohort of patients or one may select a new
cohort for each dose escalation step. Dose is usually
escalated in multiple of two (e.g. 1x, 2x, 4x 8x 16x)
until a “maximally tolerated dose” (MTD) is reached.

In Phase I, it may also be possible to conduct some
preliminary efficacy assessments, but only if these
do not interfere with the primary reasons for doing
the study: to assess safety, tolerability and PK.
These may be carried out in patient volunteers.
There is a cautionary note in that whatever “efficacy”
measurements are made, the accrual of safety data
should not be compromised. In ED, where preliminary
efficacy may be assessed through a visual sexual
stimulation test (VSS) using Rigiscan device, such
efficacy procedures may confound the more critical
safety assessments. The same could be true from
the use of the SAM device in the assessment of
ejaculation latency. One should avoid the tendency
to try to answer too many questions in one Phase I or
Phase II study. In other research areas, such as the
study of medication for benign prostatic hyperplasia
(BPH), a simple urine flowmetry examination may
not confound safety assessment.

Phase I dose-rising studies are often conducted
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2. Phase II.

and quality-of-life questionnaires) or shorter
treatment periods, may be used to lessen the overall
time, effort and financial burden of the individual
Phase II program. Since these trials generally do
not serve as the “pivotal” evidence for safety and
effectiveness, novel endpoints may be explored at
the discretion of the investigator or pharmaceutical
company, preferably in consultation with the
regulatory authorities.

In Phase II trials, the study drug or treatment is
given to a larger group of people (anywhere from
several dozen to several hundred persons) in order
to characterize its preliminary efficacy and to provide
additional safety data.
The key objective of the Phase II program is to
explore a wide range of doses so as to define
accurately the lowest effective dose, the dose (s) to
be carried into larger Phase III trials, the maximally
tolerated dose and the dose(s) showing obtrusive
side effects. In essence this is the definition of
therapeutic ratio or benefit: risk ratio.

Trial design in Phase II is not unlike Phase III, except
perhaps for the use of shorter treatment intervals and
greater use of crossover designs. It is possible to
conduct smaller Phase II trials (Phase IIa) or much
larger Phase II trials (Phase IIb) which resemble
Phase 3 trials in their scope. Phase II studies may
be designed according to the two-stage designs
of Simon [18,19]. These are based upon deciding
between “acceptable” and “unacceptable” response
proportions. If the response proportion is high, i.e.
“acceptable”, then the treatment will be considered
for further study. If the response proportion is low
then the treatment will not be considered for further
study. Often these studies recruit in the region of 2550 patients with about 15-25 in the first stage and the
remainder in the second stage. If the proportion of
patients in the first stage responding to the therapy
is sufficiently low as to make it highly unlikely that the
proportion of patients responding is at the acceptable
level then the study is terminated early. This means
that potentially poor treatments are stopped early. If
the proportion of patients in the first stage responding
to the therapy is sufficiently high then the second
stage subjects are recruited and a decision made at
the end of the study. As Phase II studies often have
a small number of patients, it is generally best to
use exact statistical methods to analyze them: e.g.
StatXact or LogXact [20]. However, several webbased power calculation services are now routinely
available and these have aided in satisfactory clinical
trial design and data analysis.

This determination is key in sexual dysfunction, where
both PE and ED are considered “lifestyle” indications
and where there will be limited acceptability for a
poor therapeutic ratio. For development of drugs for
the treatment of sexual dysfunction, Phase II is a
key phase, in part because the Phase III programs
are usually very large and costly and dose-ranging in
Phase III is unwieldy. Also, toxicities and preliminary
efficacy that are identified in Phase II tend to predict
those that will be seen in Phase III. Therefore, the
Phase II estimates can be used to predict Phase III
outcomes, to plan Phase III trials designs, and to
focus attention on the most important clinical safety
and clinical pharmacology concerns. The information
from phase II is invariably used to determine the
powering (patient numbers) for the pivotal phase III
studies.
In Phase II, actual patients with the clinical condition
(as opposed to healthy volunteers or “subjects”)
almost invariably serve as the study population.
One would particularly like to determine clinical
benefit and safety in selected high-risk or treatmentresistant groups in Phase II. Early evidence of
efficacy and safety in these “more difficult to treat”
groups often bodes well for efficacy and safety in
the broader Phase III population and may expedite a
decision to move the program forward.

It is possible to design Phase II trials taking into
account both toxicity and treatment response; for
example, using the methodology of Bryant and Day
[21]. When using the methodology, the sample
sized will be larger because one must take into
consideration two variables: safety and efficacy.
Such designs also have a mechanism for stopping
the study should toxicity prove to be high or treatment
response be less than adequate.

In Phase II, it may also be appropriate to explore
particular safety issues in a small number of highly
monitored patients; these issues might include: drug
interactions, use in selected populations, selected
organ-system risks (e.g. eye, liver, cardiovascular,
neurological), local toxicities, or other drug-specific
matters.

3. Phase III

The endpoints in Phase II efficacy trials are usually
similar to those in Phase III but may include such
“pharmacodynamic” parameters as Rigiscanmonitored percent rigidity, or duration of time
for maintaining a certain degree of rigidity. Such
endpoints are often referred to as “surrogates” i.e.
indirect indices of clinical benefit . Also, shortened
versions of classical endpoints (modified sexual
history diaries, patient-reported outcomes measure,

Phase III trials provide the bulk of the “substantial
evidence” towards regulatory approval of a compound
and correspondingly are often referred to as pivotal.
In sexual dysfunction, at least two such trials are
usually conducted. These must be adequate and wellcontrolled. All Phase III trials in sexual dysfunction
should be randomized, double-blinded and placebo-
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controlled. In general they tend to use parallel, fixeddose arms, but are not limited to such designs. In
fact, crossover designs or mixed crossover-parallel
designs (where crossover treatment periods are built
into a parallel randomization) are possible. However,
if a crossover design is employed, one must take into
consideration the possible bias of carryover effects
or sequence effects in the design and analysis of the
trial. Most regulatory authorities prefer parallel
arm to crossover design studies at phase III.

have found that using all three of these endpoints is
sensitive to small drug treatment effects but does not
exaggerate such effects.
In PE, likewise co-primary endpoints are used and
data are presented as a composite of single event
records particularly IELT and domains from validated
patient reported outcomes (PROs)
Additional information relevant to Phase III outcomes
for ED and PE may be found in the Patient Population
and Outcomes Assessments sections below.

The Phase III trial duration must be long enough to
predict efficacy over a reasonable duration of use,
but not so long as to cause excessive dropout in the
placebo arm. The treatment period in most ED trials
has been traditionally 12 weeks in duration and this
would seem to be a realistic period of assessment
of ejaculatory function in PE studies. There must be
some form of a baseline period to allow for screening
and baseline (prerandomization) assessments
of efficacy. During the baseline period, a certain
number of attempts at sexual intercourse should be
made and in order for a given patient to be eligible
for continued participation, a certain percentage of
these should be failures. These baseline periods
tend to be treatment-free, but some studies have
used a single-blind placebo to estimate treatment
compliance. The controlled treatment period is
usually followed by an open-label extension study for
the purpose of collecting longer-term safety data.

4. Phase IV
Phase IV studies are those conducted following
marketing approval or conducted as a condition of
approval. They may be requested specifically by a
regulatory agency, or may be conducted voluntarily.
There are many reasons to conduct a Phase IV
study.

a) Pharmaco-Vigilence Database
In addition all regulatory authorities require that a
pharmaco-vigilence database is set up to record
all clinical side effects post approval.
Some of these reasons include the following:
• To assess better safety and efficacy in a specific
subgroup.
• T
 o assess better a particular safety concern
that does not preclude approval.

The population in Phase III must be as broad as
reasonable safety permits, such that anyone who
might receive the drug after marketing was at least
eligible to receive treatment in Phase III. It may not
be possible to conduct distinct subgroup analyses
for each of these patient types, but that should not
prevent this “open enrolment” policy. One might
exclude those patients at the highest risk of adverse
events, such as someone who has recently suffered
significant major illness, e.g. a stroke, a myocardial
infarction, or life-threatening arrhythmias. One might
exclude patients with substantially reduced drug
clearance such as those with significant renal or
hepatic diseases.

• To monitor for a potential risk.
• T
 o assess the efficacy and safety of a novel
clinical use of an already approved product.
• To compare the efficacy and/or safety of two
approved products.
• To interpret better the impact on overall qualityof-life.
• To assess longer-term safety in controlled
trials.
• To asses patient or physician understanding of
product labelling, or compliance with labelled
instructions.

Of the greatest importance in Phase III trials is the
choice of a reliable, validated and sensitive primary
efficacy endpoint (or endpoints) and the proper
analysis of these. In ED, a tri-partite primary endpoint
has been used with successful regulatory and clinical
outcome: the Erectile function (EF) domain of the
International Index of Erectile function (IIEF) and
Questions #2 and #3 of the Sexual Encounter Profile
(SEP) diary [22,23]. The later two questions refer
to the per-attempt, diary-documented success in
inserting the penis into the vagina and in maintaining
the erection until satisfactory completion of sexual
intercourse. We have found the use of these three
endpoints to yield easy-to-interpret results and to
provide reliable, reproducible clinical data. Also, we

Other factors that may warrant a Phase IV study
include health-related economic issues, such as
drug costs, overall drug benefit for overall cost,
or comparative costs. Such studies relating to
healthcare economics are mandated in the EU.
In sexual dysfunction, conducting of post approval
Phase IV studies is not unusual. However, because
the acceptability of drug risk is fairly low in perceived
lifestyle indications, although in the medical domain
they are generally recognized diseases, some
regulatory agencies may request that specific
potential drug safety issues (for example, selected
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relevant drug interactions) be studied prior to
marketing approval. In all situations, phase IV studies
intended for marketing claims must be designed as
carefully and must be analyzed as rigorously as
Phase III studies.

Finally, given the importance of the pharmacokinetics
of the compound and the knowledge that sexual
dysfunction (particularly ED) patients are often aged,
and often have co-morbid conditions that may limit
renal or hepatic function, it is crucial to understand the
safety of the compound in special populations such
as the aged, the renal impaired, or those with hepatic
insufficiency. Other special population studies may
also be appropriate and careful consideration is
required in each particular circumstance.

b) D
 rug Interaction and Special Population
Studies
In developing a novel drug for erectile dysfunction, it
is of utmost importance that the interaction potential
of that novel compound with other clinically relevant
compounds undergoes investigations. We are now
fully aware that the sexual dysfunction population is
a largely varied group, with many middle-aged and
older males who have co-morbid medical conditions
and who take concomitant medications. We are also
now aware that compounds for sexual dysfunction
are pharmacologically potent medications which can
have adverse effects if taken with other substances.
While not all concomitantly administered medications
can (or should) be investigated, the most relevant
potential interactions ought to be assessed.

Recommendation 5 (Grade A/B)
1. G
 eneral: The requirements for all phases of
clinical development of novel drugs in erectile
dysfunction are well established and in the
public domain and on web-sites for regulatory
authorities. These should be adhered to, to
ensure adequate benefit-risk ratio is identified.
2. trials at each phase have a different purpose
and each phase helps investigators and/or the
pharmaceutical industry to answer a different set
of questions.

For example, if it is known that a given drug has a
potential effect upon the metabolism or excretion of
the investigational sexual dysfunction drug, this may
be assessed by a controlled drug-drug interaction
study. An example of this would be a drug that
inhibits a cytochrome P450 liver iso-enzyme that is
critical to the metabolism of the particular ED or PE
drug (e.g. the inhibitory effect of ketoconazole on the
3A4 iso-enzyme may affect the metabolism of the
PDE5 inhibitors). Or, if the investigational drug itself
affects the CYP450 iso-enzymes then particular
drug-drug interaction trials may be appropriate.
These types of studies are called “pharmacokinetic
drug interaction” studies. They seek to determine
the effect of a given drug upon the bodily exposure of
the other drug, and vice versa. Blood concentrations
of parent drug and the major metabolite(s) are the
endpoints of interest. Safety endpoints such as vital
signs and electrocardiograms may also be assessed
concurrently in these studies.

3. T
 he earliest studies of a new molecular entity
are usually single and multiple-dose safety,
tolerability and pharmacokinetic investigations.
4. T
 he critical objective of the Phase II program
is to explore a wide range of doses so as to
capture the lowest effective dose, the dose to be
carried into larger Phase III trials, the maximally
tolerated dose and the toxic dose(s). Surrogate
endpoints are often used at this stage.
5. It is recommended that several endpoints are
used as primary indices and these are derived
from validated questionnaires.
6. Phase III trials provide the bulk of the “substantial
evidence” towards regulatory approval of a
compound. Endpoints must be relevant to the
disease condition in the patient and usually
involve PROs
7. P
 hase IV studies are those conducted following
marketing approval. They may be requested
specifically by a regulatory agency, or may be
conducted voluntarily. There are many reasons
to conduct a Phase IV. Studies in specific
populations can be required as part of the phase
IV program.

Another type of critical drug interaction study is the
“pharmacodynamic study”. When two drugs have
an interaction potential not related to pharmacokinetic
interaction, but when their combined effects are
still clinically relevant (for example, lowering of
the blood pressure or increase in the heart rate),
then a pharmacodynamic trial may be appropriate.
Some relevant situations include the interaction
between PDE5 inhibitors and nitrate-containing
medications, or the interaction between a PDEi for
ED and selected anti-hypertensive medications,
alpha-adrenoceptor antagonists, or with alcohol.
The endpoints of greatest interest in these trials
are by definition “pharmacodynamic” endpoints and
these can include vital signs, effects on cognition
or sedation, or effects on other bodily signs or
symptoms.

8.

Pharmacokinetic
and
pharmacodynamic
drug-drug interaction studies and studies in
special populations are critical to the overall
understanding of the safety and efficacy of a
given drug for sexual dysfunction, While each
particular drug may require different studies,
and careful consideration is necessary in each
situation, it is assumed that almost all drug
development programs in sexual dysfunction
will require at least some of these types of
investigations.
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9 In PE the track for global drug approval
(registration) has not yet been established.
However, the early stage (phases I/II) should be
similar to that from ED.

1. W
 ere you able to achieve at least some erection
(some enlargement of the penis)?
2. W
 ere you able to insert your penis into your
partner’s vagina?
3. Did your erection last long enough for you to have
successful intercourse?

10 Likewise it is recommended that phase III in PE
should be similar to ED in that 2 double-blind
placebo-controlled studies are conducted with
an open-label extension giving an exposure of
at least 1 year to at least 100 patients.

4. W
 ere you satisfied with the hardness of your
erection?
5. W
 ere you satisfied overall with this sexual
experience?
Many clinical trials for male erectile dysfunction
used the SEP 2/3 data as the main entrance criteria
requesting that in at least 50 % of the requested
sexual intercourse attempts (usually at least 1
attempt per week, i.e. at least 4 attempts within 4
weeks, were key for considering of randomization)
either question 2 and/or 3 were answered with no.

Iv. Clinical Trials on Erectile
Dysfunction
1. Special Considerations for
Clinical trials in Erectile
Dysfunction

The International Index of Erectile Function (IIEF)
is a 15 items comprising validated questionnaire
which was developed with the financial support of
the pharmaceutical industry (here Pfizer Incorp.
New York, US) for the sildenafil clinical research
development program [22,23]. Later on the IIEFEF domain, comprising questions 1-5 and 15
served as the basic standard tool for categorization
of the severity of the erectile dysfunction as was
subjectively reported/felt by the patients included in
clinical trials.

a) Study populations - Key-inclusion Criteria
In general the overwhelming majority of all clinical
trials conducted in this indication have required the
following criteria for enrollment:
1st: C
 hronic erectile dysfunction for at least 3
months (in many trials 6 months)
2nd: Stable partner in a heterosexual relationship
for at least (3)/6 months
3rd: Willingness to participate in the trial and
comply with the key requests of the trial:

The IIEF-EF domain was used until now in all clinical
trials for a variety of new ED medications which
were considered for market development.

To maintain regular sexual activities over the
whole course of the trial with a mean frequency
of sexual activities of at least once per week

Per definition the data of the IIEF-EF reflect the
patients’ memory recall of their sexual experience
during the past 4 weeks.

To give up any other erectile function enhancing
treatment including hormonal (testosterone)
replacement therapy with study entrance
To complete
applicable

the

patient’s

diaries

The maximum score which can be reached in the
IIEF-EF domain is 30 and the categorization of the
severity of ED according to the IIEF-EF domain
is as follows:

where

To present at the scheduled visits and return all
study drug material (drug accountability)

Severe ED:

Score 1 -10

Moderate ED:

Score 11 -17

b) Key Efficacy Endpoints - ED Severity

Mild ED:

Score 18- 25

The presence of chronic erectile dysfunction is
ensured during the treatment free run in phase
mostly by means of the following assessment tools:

No ED/normal function:

Score 26 – 30

Per definition do all patients with an IIEF-EF domain
score < 26 suffer from any kind of erectile dysfunction
and were therefore generally allowed to be involved
in the majority of clinical ED trials.

1) Sexual Encounter Profile (SEP) questions 2
and 3

Some trials in the past restricted the inclusion criteria
to a certain IIEF-EF score below and above which
patients were not allowed to be recruited and some
ED trials randomized patients according to the IIEFEF severity at baseline, i.e. to assign patients with
mild, moderate and severe ED per random to a
certain treatment arm.

2) International Index for Erectile FunctionErectile Function Domain (IIEF-EF) [22,23]
The Sexual Encounter Profile (SEP) is a 5 item
questionnaire which is completed after each sexual
intercourse attempt and contains the following
questions:
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In many ED trials the final IIEF-EF domain score
and/or its change from baseline was used as
primary or secondary endpoint.

(Please compare to your erections before your
participation in this study)
Patient Global Confidence Question:

Another quite often used endpoint in clinical trials
is the number/percentage of patients reaching a
normal IIEF-EF score at study end indicating normal
erectile function.

Over the past 4 weeks, to what extent did your level
of sexual functioning affect your self-confidence?
O (1) significantly lowered my self-confidence
O (2) moderately lowered my self-confidence

It has been proven in several clinical studies that
the ED severity as assessed by the IIEF-EF score
does not at all correspond with the underlying ED
– etiology, i.e that the IIEF-EF ED categorization
does not allow any conclusions regarding the
assignment of the ED cause in terms of organic
– mixed – psychogenic ED.

O (3) did not affect my self-confidence
O (4) moderately raised my self-confidence
O (5) significantly raised my self-confidence
Both the GAQ and the Global Confidence Question
represent relatively weak efficacy end points and are
not recommended to be used as primary efficacy
endpoints

Thus the IIEF cannot substitute any diagnostic workup aimed at identifying the underlying ED etiology.

c) Further study endpoints used as primary or
secondary endpoints were:

d) Further Validated Questionnaires Used as
Efficacy Endpoints in ED Trials:

Global Assessment Question (GAQ):

1) EDITS: Erectile Dysfunction Inventory of
Treatment Satisfaction:

Has the treatment you have been taking over the
past four weeks improved your erections?
O yes

The EDITS was developed with the financial support
from Pfizer Inc. New York, US (manufacturer of
Sildenafil – Viagra®) and underwent the common

O no

Table 1: Results of oral drug phase II/III trials for Erectile Dysfunction (ED):
Range in key efficacy endpoints in non selective broad- spectrum ED populations.
Number of study patients reported in the table refer to the whole study populations (active + placebo)
Integrated analyses of sildenafil trials reported “successful sexual
Intercourse attempts” not distinguishing between successful penetration (SEP2) and maintenance of
erection up to completion of sexual intercourse (SEP 3)
Study drug
(highest dose)

Mean IIEFEF score

Sildenafil(n=6659
and 2667) [24-26]

IIEF-EF≥ 26
(normal erectile
function in %)

20 - 22,3

Not reported

Placebo

10,4-11,8

Tadalafi ,n=2102 [27]
n=1112 [28]
N = 406 [29]

21,1-23,6,
23,9
25,2

Placebo [27-29]

13,0-15,9
15,1
17,2

6,3-13,1
11,0
23,5

Not reported
48
56,1

21,4-21,8
22,8

39,5- 78,6
Not rep.

80,5-81,1
Not rep.

Placebo [30,31]

15,0
15,6

4,0-21,4
Not rep.

51,7-51,9
Not rep.

Lodenafil,n=72 [32]

22,8

Not rep

89,6

74,3

Placebo

12,6

Not rep

71,0

23,3

48,1

92,4

75,7

Vardenafil
n= 762 [30]
n = 601 [31]

46,4-56,1
59
70,9

SEP 2 (%)
(Vaginal
penetration
possible)
No distinction
between SEP 2 and SEP3

SEP 3 (%)
(Completion of
intercourse)
57-66
21 - 25

Not reported
75
86,2

59,5 - 69,6
70
78,7
22,2 - 33,7
31
36,2
64,5-66,7
74,6
32,2-32,7
39,5

Udenafil ,n=167 [33]

24,2

Placebo

13,3

3,7

53,4

15,4

Mirodenafil, n= 223 [34]

25,7

62,3

91,9

73,2

Placebo

17,0

17,3

60,6

26,8
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Table 2: Frequent drug-related adverse events and related drop-out rates in per-cent in PDE 5 inhibitor phase
II/III trials for ED
Study -drug

Headache

Flush

Dyspepsia

Rhinits Back-pain

Sildenafil
N=5918[24]

19

14,2

8,7

5,1

Placebo

5,6

2,0

1,6

1,5

Myalgia

Not
reported
Not
reported

Not
re-ported
Not
reported

Visual
disturbances

AErelated
drop-outs

5,9

2,0

2,0

2,3

Tadalafil
[28,29]

14-17,1

4,0

9,9-10,0

5,0

6-7,5

5,8-7,0

Not
reported

2,1-2,7

Placebo

5,3-6

2,0

2,0

4,0

2,7-5,0

0,9-2,0

Not rep.

0,9-1,3

Vardenafil
[1,30,31]

15,3-21,0

11-13

6,7-12,0

7,3-17

Not rep.

Not rep.

Not rep.

0,7-1,4

Placebo

3,9-4,0

0-0,7

< 1,0

3,3-5,0

Not rep.

Not rep.

Not rep.

1,3

23,2

5,4( chest
discomfort)

7,1

Not rep

Not rep

Not rep.

3,6

Not rep

Not rep

Not rep

Not rep

Not rep

Not rep

Udenafil [33]

8,9

Placebo

Not rep

Mirodenafil
[34]

8,1

16,2

2,7

Not rep

Not rep

Not rep

Not rep

1,8

Placebo

1,3

8,1

0

Not rep

Not rep

Not rep

Not rep

??

validation process to assess satisfaction with medical
treatments for erectile dysfunction and comprises a
patient (11 items) and a partner (5 items) part. Testretest reliability for the patient EDITS was 0.98 and
for the partner EDITS 0,83. [35].EDITS was used in
several clinical trials with PDE 5 inhibitors. All items
are scored from 0 (no satisfaction or dissatisfaction)
to 4 (high satisfaction) and finally the mean
satisfaction score was calculated and multiplied by
25 so that EDITS scores could range from a low of
0 (extremely low treatment satisfaction) to a high of
100 (extremely high satisfaction)

financial support of Pfizer Incorp., New York, US
(Manufacturer of Sildenafil – Viagra®), to evaluate
treatment responsiveness to sildenafil in ED patients.
There are two domains : Sexual relationship (8
items) and confidence (6 items),the latter comprising
two domains with sexual relationship (4 items) and
overall relationship (2 items) subscales [38]

4) TSS: The Treatment Satisfaction Scale:
This scale was developed and validated with the
financial support by Bayer Healthcare ,Germany
(manufacturer of Vardenafil – Levitra®) and comprises
six scales: “satisfaction with medication”, “ ease
with erection”, “satisfaction with erectile function”,
“pleasure from sexual activity”, “satisfaction with
orgasm” and either “sexual confidence” for patients
and “confidence in completion” for partners [39] The
TSS was used in clinical vardenafil trials.

2) PAIRS: Psychological and Interpersonal
Relationship Scales:
Pairs was developed and validated with the financial
support by Eli Lilly and Company, Indianapolis, US
(manufacturer of Tadalafil - Cialis®) to measure
sexual self-confidence, spontaneity, and time
concerns associated with ED and its treatment
[36]. Later on a 15-item short version of Pairs was
introduced [37].Because the items contained in Pairs
were obviously linked to the pharmacokinetic profile
of Tadalafil with its longer half-life time this tool was
exclusively used in clinical trials with Tadalafil and not
accepted by the other PDE 5 inhibitor companies.

5) EQS: Erection Quality Scale:
The EQS was developed and validated to investigate
the erection quality and was supported by an
unrestricted fund from Bayer Pharmaceutical Corp.
and GlaxoSmithKline (manufacturer of VardenafilLevitra®) [40,] With its 15 questions only related
to erection it is comprehensive and was therefore
rarely used in clinical trials.

3) SEAR: Self-Esteem and Relationship
questionnaire:

6) EHS: Erection Hardness Score:

Sear was developed and validated with the

The EHS is a single-item , patient reported outcome

578

comitte 12.indd 578

8/25/2010 1:06:05 PM

(PRO) for scoring erection hardness and was
financially supported by Pfizer Incorp., New York,US
(manufacturer of Sildenafil – Viagra®) [41,]:

only one pharmaceutical company and may have
therefore considerable biases directed towards the
product of that pharmaceutical company.

EHS: How would you rate the hardness of your
erection?

These shortcomings can only be overcome by the
development of a new completely neutral PROtool aimed at capturing all the important items,
mentioned above, and developed by a neutral
committee of experts with an unrestricted fund
of all drug producers in this field. Only when (or
if) this happens will we have a neutral PRO tool
for ED-trials capturing all the important items.

0 Penis does not enlarge
1 Penis is larger but not hard
2 Penis is hard but not hard enough for penetration
3 P
 enis is hard enough for penetration but not
completely hard

Recommendation 6 (Grade A)

4 Penis is completely hard and fully rigid

For clinical trials with a new investigational drug in
ED (Grade A)

7) QEQ: Quality of Erection Questionnaire:

a, S
 tudy populations - Key inclusion/exclusion
criteria:

The QEQ has been developed and validated with the
financial support from Pfizer Incorp., New York, US
(manufacturer of Sildenafil – Viagra®).It comprises 6
questions related to erection quality and duration with
the sum of responses to all items being transformed
onto a 0 – 100 scale with 100 as the highest possible
score [42]

 nly patients with a well-established, permanent
O
chronic ED for at least 3, preferably 6 months ,
living in a stable partnership at least 3, preferably
6 months should be considered.
Patients must be willing to comply with the key
requests of the trial i.e. to maintain regular sexual
activities over the whole course of the trial with
a mean frequency of sexual activities of at least
once per week, must give up any other erectile
function enhancing treatment , including hormonal
(testosterone) replacement therapy with study
entrance.

8) Proposals for PROs Used in Clinical Trials
with in ED:
The need for a reliable patient reported outcome
is obvious and now mandated by the regulatory
authorities. In ED, historically the IIEF-EF domain
score has been used and was considered as the
standard efficacy PRO tool to assess the efficacy
of any new drug under consideration for approval
to treat ED and all the other validated PRO’s
served as additional secondary efficacy endpoints
to demonstrate further details on the features of a
certain drug.

 atients with concomitant risk factors/diseases
P
which may raise safety concerns because of the
pharmacodynamic or pharmacokinetic profile of the
study drug under consideration must be excluded.
b. Assignment of ED etiology

There is no question that the IIEF has shortcomings
and may therefore deserve changes and
improvements. It should be remembered in the
design of new PROs that of paramount importance
for patient and partner is the capability to induce
a hard erection for a sufficiently long time to allow
satisfactory sexual activities. Therefore the ED
PROs should predominantly focus on :

Assignment of the underlying ED etiology in terms
of psychogenic, organic or mixed psychogenicorganic etiology is only justified and therefore
recommended where specific etiology-oriented
diagnostic investigations such as hormone
parameters and intracavernosal injection test
combined with penile duplex/color doppler are part
of the study protocol.

A. completion of sexual intercourse/activities

Otherwise assignment of ED etiology must be
considered arbitrary and unreliable

B. rigidity/hardness of erection

c. Assignment of ED severity

C. self-confidence to engage in sexual activities.

As long as there is no other more sensitive validated
tool available ED-severity should be categorized
according to the IIEF-EF Score.

D . impact of the new drug on patient’s personality/
quality of life

d. Study endpoints (primary/secondary)

E. impact of the new drug on relation-/partnershipissues

As long as no other more sensitive and more specific
new validated questionnaires are available both the
IIEF-EF score and SEP data are recommended for
primary efficacy endpoints.

The major problem with many of the PRO’s, focusing
on all these items, is that all were funded by always
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a) Methodological Aspects

Because IIEF-EF is missing a key efficacy
parameter in ED trials,i.e erection hardness, it
is strongly recommended to use in addition a
validated erection hardness scale/score.

Several preference studies have been conducted
in the last few years, either by independent
investigators or sponsored by the respective drug
company eager to show any advantages of the own
product. Unfortunately, the majority of these studies
have shown serious design and methodological
flaws limiting their clinical value and reliability. J
Mulhall emphasized that patient preference studies
differ from the classical efficacy and safety studies
regarding study design and study endpoints [44,45]

Regarding SEP data the committee recommends to
use as study endpoints SEP 3 (ability to complete
sexual intercourse) and SEP 4 (satisfaction with
erection hardness) and not SEP 2.
Regarding assessment of other efficacy parameters
such as effects on
psyche, self-confidence,
partnership and life quality the use of validated
questionnaires is recommended which contain a
patient and partner version like EDITS, TSS and
SEAR

The major limitations of published preference
studies are biased drug instructions, compromising
the blinding process or even conditioning patients’/
couples’ preference, comparison of non-equivalent
doses, inadequate wash-out intervals between
treatment periods, lack of standardized preference
assessments, differences in patient demographics,
and lack of robust statistics [46].

e. Safety data
Established and recommended objective safety
data are lab-exams, ECG recordings and blood
pressure monitoring which have to be determined
on a regular basis in phase II/III pivotal trials. It
is highly recommended that at least in the early
clinical research stage blood pressure and ECG
recordings are conducted in conjunction with
the study drug intake for 2-3 hours to investigate
the direct impact of the study drug on these vital
parameters.

The absence of a well-designed and validated
questionnaire to evaluate adequately all aspects of
patients’ and partners’ preference is a major issue.
An extreme example is that in some studies only a
single question reading ‘Which treatment did you
prefer?’ is used as an index.

Recommendation 7 (Grade A)

It is recommended that adverse event (AE) data
collection in conjunction with the study drug use is
managed by means of an at home documentation
considering a time frame of 24 h after study drug
intake and using a Likert-like intensity/severity
scale.

Comparator trials in ED should consider the
following rules:
a. r andomized, double-blind, crossover studydesign with adequate wash-out phases in
between

2. Special Considerations for
Comparator ED Drug Trials

b. n
 o pre-selection of patients to avoid any bias
suitable to favor one study drug

The arrival of three effective but similar PDE5
inhibitors in the marketplace has prompted the
pharmaceutical industry to conduct comparator
studies to determine patient or partner preference.
Such preference studies are controversial particularly
when designed by pharmaceutical companies.

c. equivalent maximum doses of each study drug
d. e
 quivalent treatment periods for each study
drug
e. adequate and equivalent wash-out phases

3. S
 pecial Considerations for ED
Trials with Topical, Transurethral
and Injectable Vasoactive Drugs

The 2007 European Association of Urology
Guidelines [43] stress the importance of patient
education emphasizing the fact that all available
PDE5 Inhibitors have similar effectiveness, claiming
that ‘the patient will choose the final drug after his
own personal experience’. The acknowledgement
that the ED patient and his partner play an important
role in therapeutic decisions has fuelled interest in
the concept of patient preference and the need to
determine the drug that most patients and partner
prefer. From a clinical viewpoint, it seems logical
that comparisons of existing PDE-inhibitors will be
made as such evaluations might allow patients and
physicians to choose a compound giving an optimal
profile for their particular needs.

In ED trials with topical agents, transurethral or
injectable vasoactive drugs the same criteria
regarding study designs and endpoints should be
employed as for oral drugs. The only exception is
that in self-injection (intra-cavernosal) trials a placebo
arm may be not considered appropriate by some
ethical review committees due to the somewhat
invasive nature of the procedure.
For topical agents only with prostaglandin E1
(alprostadil) have placebo-controlled trials with
reasonable numbers of patients been published

580

comitte 12.indd 580

8/25/2010 1:06:05 PM

[47-49]. Equally only a limited number of adequately
controlled trials on transurethral and intracavernosal
applications of alprostadil as MUSE® or alprostadil
alfadex or sterile powder have been published
[48,50-52]

cumbersome to conduct. These problems regarding
prospective trials in penile prosthetic surgery have
become obvious in one of the very few prospective
trials which have been published in this field with a
reasonable number of patients[56]: In this prospective
multicenter trial with the inflatable Mentor alpha
one prosthesis only 54 % (234/434) of the patients
were willing to fill a patient questionnaire after a
mean follow-up of 22 months. The overwhelming
majority of penile implants today are 3 piece
inflatable prostheses amounting to more than 80
% of all inserted implants. In an review of the most
experienced institute the long-term survival rate of
inflatable penile implants comprising altogether 14
different inflatables (n=2.384) 10-years revision free
survival rates were 68,5 % and 15-years revision
free survival rates were 59,7 % [57].

In addition to oral drug-trials trials with locally
administered ED drugs should consider:
Ease of application
Acceptance rates
Prolonged erections/priapism
Local complications such as burning, fibrosis,
infection
Long-term use

These figures make clear that regarding potential
prospective trials in penile prosthetic surgery should
ideally comprise a time frame of between 10-15
years similar to prospective trials in prospective
prostate cancer trials.

4. Special Considerations for ED
Trials with Vacuum-Devices
Reliable date on long-term use and acceptance is
relatively limited and frequently concern the Osbon
ErecAid device [53] Trials with vacuum devices
should follow the same recommendations as
described for the other ED treatments regarding the
endpoints and questionnaires. In addition because
of the special mode of application trials with vacuum
devices should consider

With these data in mind the challenges of prospective
trials in this field are obvious.
In general prospective trials in penile prosthetic
surgery must therefore consider 2 different parts:

Ease of application

Mid-term trials ideally with a mean follow-up of at
least 2 years evaluating the following topics:

General acceptance of application mode by both
the patient and the partner

Short-term mechanical failure rates (cylinders, pump,
and reservoir)

Local complications

Surgical failure rates (infection, mal-insertion such
as Concorde phenomenon, bulging etc,)

Long-term use discontinuation rate

Patients’ and partners’ acceptance rates

Mechanical failure rates

Patients and partners’ satisfaction rates regarding
the implant function and sexual life as such

5. Special Considerations for ED
Trials With Penile Implants

Ease of device operation

There is general agreement that penile implants
represent the last step/resort in the treatment
cascade of erectile dysfunction [54-55] Because
penile prosthetic surgery is the most invasive
treatment option for ED prospective trials have
to follow special rules regarding potential study
populations .In addition because from the operational
point of view there are generally speaking 3 different
device options: semi-rigid , 2 piece inflatable and 3
piece inflatable implants the general question raises
whether it is reasonable to conduct prospective
trials in this field only with a certain type of implant
(inflatable, semi-rigid) or to consider all types of
implant in the same trial and to leave the choice to
the participating patient.

Penile length and penile shape
Effects of penile implant surgery on partnership, selfesteem etc.
Regular use rates of the penile implant
Additional use of other ED treatments such as PDE
5 inhibitors, MUSE, others
Long-term trials
With the primary outcome revision free survival after
5, 10 and even 15 years in addition to the above
mentioned topics.
Prospective trials in penile prosthetic surgery
should only consider experienced surgeons/institutes
with a reasonable number of procedures per year.
In the previously mentioned multicenter trial the
request was > 20 implants per year which seems a
reasonable number in this field.

Considering the numbers of penile implants being
inserted per year with only about 30.000-40.000
per year world-wide [54] it is understandable
that prospective trials in this field are difficult and
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Unfortunately there is no validated questionnaire
available in the public domain which considers all
the special items linked to penile implants.

intercourse completion rates improved significantly
in both treatment arms compared to placebo during
the initial double-blind period. But the results clearly
show that nightly dosing with vardenafil did not have
any effect beyond that of on demand use. Following
a washout phase for 2 months with placebo , IIEFEF scores ≥ 22 were achieved in 28.9%, 24.1%, and
29.1% of patients who were prior to this 2 months
wash-out phase on placebo, vardenafil nightly,
and vardenafil on demand, respectively, showing
no statistically significant difference among the
3 different treatment arms . The advantage of the
vardenafil treatment arms over placebo was not
persistent in the open-label phase. Although this is
currently the most comprehensive prospective study
dealing with penile rehabilitation therapy after BNSP
unfortunately due to a mayor study design flaw this
study could not answer the question whether daily
PDE 5 inhibitor therapy, dosed adequately according
to the pharmacokinetic profile of the study drug, may
be superior to an on demand regimen. Regarding
the short half life of vardenafil with about 4 hours
daily vardenafil should have been dosed three times
per day to guarantee a steady drug exposure and
not once as it was the case in this trial.

6. Sexual Function (Rehabilitation)
Assessment after Pelvic Surgery
After the introduction by Walsh and Donker 1982
Nerve-Sparing Radical Prostatectomy (NSRP) has
become world-wide the procedure of choice to
preserve erectile function postoperatively provided
location and volume of PCA is not speaking against
that procedure Although the majority of all radical
prostatectomies either performed as open or as
laparoscopic/Robotic procedure is eager to preserve
the cavernosal nerves incidence of post operative
ED is still high and recovery of erectile function
does not occur in the majority of cases without
medical support even after bilateral nerve sparing
prostatectomy (BNSP)
In the current era of early PCA detection, where
increasingly many young, sexually active men are
undergoing this surgical procedure, the importance
of preservation of erectile function becomes even
more crucial. To improve postoperative outcome of
curative prostate cancer treatment the concept of
penile rehabilitation was first introduced by Montorsi
1997 [58]. The rationale of penile rehabilitation is
to prevent cavernosal tissue and function damage,
which inevitably occurs after cavernosal nerve
injury

a) Methodological Problems in Trials for
Penile Rehabilitation Therapy After Curative
Treatment (Surgery, Brachytherapy, External
Radiation) for Prostate Cancer
At present all the published data except one on
this subject did only focus on restoration of erectile
function and completely ignored the high frequency
of other sexual dysfunctions which occur especially
after prostatectomy. Just recently at the annual
congress of the European Association of Urology
2009 in Stockholm a multidimensional scale for the
assessment of sexuality after radical prostatectomy
was introduced showing that [65]:

Following the idea of Montorsi’s research group
Mulhall further developed this concept, showing
in a non randomized study with 132 patients not
responding after prostatectomy to on demand
sildenafil, that a pharmacologic penile rehabilitation
protocol (sildenafil and alprostadil) resulted in higher
rates of spontaneous functional erections [59].
Recently, PDE-5-inhibitors have been studied for
their use in penile rehabilitation, either on demand,
given at night or daily. [60-63] Unfortunately there
is considerable heterogeneity among these studies
and the scientific evidence available today that
penile rehabilitation therapy works is still limited.
Table 3 summarized the most relevant clinical trials
dealing with penile rehabilitation published today.

75,4 % of 53 consecutive patients after RRP used
ED treatments 82 % i.c. injections and only 10 %
PDE 5 inhibitors

Some of these studies provided limited evidence
that early penile rehabilitation strategies with PDE 5
inhibitors may be superior to wait and see strategy
[60,62,63].

21 % reported loss of urine during orgasm

53 % reported lower sexual desire and 79 % a
decrease of sexual activities
41,5 % reported loss of orgasm (!!) ,another 38 %
decreased orgasmic intensity
59 %reported lower sexual satisfaction of the
partners
82 % reported loss of masculinity

Recently Montorsi et all [64] published a multinational
prospective randomized, double blind, double–
dummy study in a huge population of 628 patients
after NSRP, conducted only in so-called centers of
excellence, with normal preoperative erectile function
(IIEF-EF score ≥ 26). Erectile function and sexual

55% reported loss of self-esteem
These data make clear that prostatectomy exerts
a profound negative impact on all sexual functions
even on self-esteem and masculinity. Until now in all
the published studies only erectile dysfunction was
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considered disregarding that prostate removal shows
a much broader spectrum of negative consequences
on sexual functions and psychological features.

populations (BNSP, UNSP or NNSP, cystectomy,
brachytherapy other)
c. last for a reasonable period of time (6-12-24
months – at least 12 months study duration is
recommended).

Considering these new data and our personal
experiences,
prospective trials for sexual rehabilitation
therapy must consider the following domains:

d. b
 e followed by a 2 months wash-out phase
(placebo or no treatment) to assess IIEF-EF and
SEP data afterwards

Erectile function

e. consider the pharmacokinetic profile of the study
drug regarding the frequency of dosing if daily
dosing trials are considered: short acting drugs
must be dosed 2-3x/day, long-acting once a
day.

Ejaculatory/orgasmic function/intensity
Incontinence problems during sexual activities
Penile length/shape problems
Sexual satisfaction

f. c onsider age and relevant preexisting comorbidities which may interfere with the study
outcome

Impact on psyche and life quality
Impact on partnership and partner’s satisfaction

g. consider the testosterone status

Recommendation 8 (Grade B)

h. b
 e conducted only in those couples/patients
who were regularly sexually active before
the intervention in question and wished to
continue.

Sexual (Penile) Rehabilitation Trials After Pelvic
Surgery/Radiation Therapy Should
a. b
 e conducted timely after the procedure,i.e.2-4
weeks afterwards

i. s hould consider in one arm combination therapy
regimens such as PDE 5 inhibitor with injectionor intraurethral therapy

b. be conducted in homogenous, well defined study

Table 3 : Relevant studies on penile rehabilitation in post radical prostatectomy patients
Authors

N

Design

Agent used

Results

Montorsi et
al. [58]

30

Prospective,
randomized trial

PGE1 3/week
vs. no treatment

Increased spontaneous
erections

Mulhall et al.
[59]

132

Prospective,
nonrandomized study

Higher rates of spontaneous
erections. Increased % of
patients having intercourse
and response to sildenafil

Gallo et all
[66]

40

Prospective
nonrandomized study

Trimix or bimix
3/week vs. no
treatment or as
needed
Vardenafil 20
mg on demand
6 month

Bannowsky
et al. [63]

43

Prospective,
randomized controlled

Low dose of
Sildenafil daily

PadmaNathan et al.
[60]

76

Randomized, doubleblind, placebocontrolled study

Nightly sildenafil
vs. placebo

54

Prospective,
randomized, placebo
controlled

Nightly sildenafil
vs. placebo

Nightly sildenafil improved
nocturnal erections, higher
return of rigidity vs placebo

Small number of patients,
nocturnal tumescence
data do not necessarily
correlate with erection
during intercourse

628

Randomized,
placebo- controlled,
double-blind, doubledummy, multicentre
study

Vardenafil
administered
either nightly or
on- demand vs.
placebo

Nightly vardenafil did not
have any effect beyond that
of on demand use. Asneeded vardenafil showed
greater efficacy than placebo
(45% vs. 24% SEP3)

The largest randomized
placebo controlled study

McCullough
et al. [62]

Montorsi et
al. [64]

Statistical significant in IIEF
EF compared to baseline
Treatment group improved
recovery of EF (86% versus
66% placebo) and higher
spontaneous erection rates
Nightly sildenafil increased
return of spontaneous
erections

Comments
No preoperative EF data,
small number of patients,
short follow-up
No placebo arm,
dropouts not included
No control group no
definition of on demand
treatment
Small number of patients,
no placebo, only included
patients with preserved
EF post-operatively
Relative low number of
patients weakens the
strength of the results.
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7. Gene Therapy Trials in Erectile
Dysfunction

5. host strain purity,
6. no toxic contaminants,

The bar to conduct clinical gene transfer trials for ED
has been set quite high because of the well publicized
deaths of 18 years old Jessie Gelsinger in 1999, ,
two children in Paris who developed leukemia after
treatment to modify stem cells with a retroviral vector
for leukemia and a 36 year old woman, Jolee Mohr,
who was transferred with adeno-associated viral
vector for chronic painful rheumatoid arthritis.[6769] Most of the approximately 800 gene transfer
trials have been conducted in people with diseases
in which there are few other alternatives or are
potentially fatal such as cancers, end stage ischemic
disease, or for a genetic, immutable disease. The
stigma related to those aforementioned deaths has
made the conducting of a clinical transfer trial for
the indication of ED difficult. Particularly as some
assume that ED is not a significant enough problem
to warrant the risk or that it is no longer considered a
problem as the problem is considered “managed by
the PDE5 inhibitors”

7. guaranteed sterility.
The GMP process is a lengthy multistep process.
• The final product must be tested and shown to
have a physiological effect before transfer into
humans is allowed
• It must use a vector that does not have a high
incidence of allergy in the population (for example
use of a kanamycin resistance gene rather than
a penicillin resistance gene in the manufacturing
process).
IND Approval
Extensive pre-clinical Information is vital for IND
approval. Some of the major points include
• Proof of efficacy that demonstrate activity of the
transferred gene
• Duration of action in the organ or
interest

In the United States all gene transfer trials
submissions are reviewed by the Center for Biologics
Evaluation and Research (CBER) of the Food and
Drug Administration (FDA). CBER has recognized
the following:

tissue of

• Biodistribution of the gene after transfer
For this point 42 organs and fluids of the animal
model are evaluated for untoward effects after
transfer.

1) ED is a significant problem that both adversely
effects the quality of life of the patient and his sexual
partner,

• Duration of activity of the stored product.
Institutional Review Board (IRB) Approval

2) That the pursuit of therapy may unmask an
underlying life-threatening illness, and

Once IND approval is granted no study in humans
can be conducted without (IRB) approval. That
is true whether studies are done in academic
institutions or in private practice offices or centers
designed for trial. However, the IRB may be either
based at an institution or independent. In the case of
ICI’s ED trial the institutional IRB would not approve
the trial because of concerns of conflict of interest,
but a private IRB, comprised of many of the same
reviewers did approve the trial. To allow total
neutrality in both accruing participants or analyzing
data the sponsor or developer of the product should
not have any direct role in the trial. [70]

3) that there is room for improvement above currently
available therapies.
In addition to FDA each application is also reviewed
in an advisory capacity by the Recombinant DNA
Advisory Committee (RAC) of the National Institutes
of Health (NIH). The NIH established the RAC on
October 7,1974 in response to public concerns
regarding the safety of manipulating genetic material
through the use of recombinant DNA techniques.
Important considerations regarding gene therapy
trials in ED or other dysfunctions in Sexual Medicine
include the following:

Informed consent

3. gene restriction mapping

The issue of proper informed consent has received
the most intense scrutiny in the lay press, in scientific
journals, and by biomedical ethicists.[71,72] This
component of the process is particularly important
for a trial using gene transfer done for a nonfatal disease. In addition to the specific additional
recommendations for Informed Consents for gene
therapy trials (compared to ordinary drug trials),
added layers of protection for the participant must
be included.

4. plasmid stability,

In addition to independent IRB approval the protocol

• T
 he plasmid should be manufactured under
good manufacturing process conditions (GMP)
by a licensed production company. That process
insures that the product is what it is supposed to
be in terms of
1. gene structure
2. plasmid size
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must also be approved by a separate Institutional
Biosafety Committee (IBC). The charge of the IBC
includes:

chronic ED for at least 6 months, living in a
stable partnership at least 6 months should be
considered.

1. R
 eview of ALL research proposals involving
recombinant DNA.

 articipants must be willing to comply with the key
P
requests of the trial i.e. to maintain regular sexual
activities over the whole course of the trial with a
mean frequency of sexual activities of at least once
per week, must give up any other erectile function
enhancing treatment, with study entrance.

2. Conducting periodic review to ensure compliance
3. P
 roscribing emergency plans covering accidental
spills and personnel contamination by recombinant
agents, as developed and recommended by the
Biosafety Office.

 articipants who are capable of ejaculation must
P
be willing to use condoms during coitus (until it is
proven that the gene does not transfer to semen)

4. Reporting significant problems or violations of the
NIH Guidelines

 articipants must be willing to be followed for 18
P
months post-trial for plasmid transfer and 15 years
if viral vectors are used.

Other specific issues related to gene transfer
include:

Participants must be willing to give permission for
autopsy in the event of death post transfer during
follow up period.

•T
 he FDA has great concern that the gene should
not be transmitted by sperm thus placing progeny
at some unspecified risk. Thus all men and their
partners in separate informed consents in the trial
agreed that condoms would be used during the
duration of the trial.

 articipants and partner should be explicitly told
P
that they should not expect cure from transfer by
an independent counselor while obtain informed
consent.

• S
 emen specimens are requested at the visits
during the trial

Participants with concomitant risk factors/diseases
which may raise safety concerns because of the
profile of the study gene under consideration must
be excluded

• Men could only be admitted to the trial with moderate
to severe ED who had failed, or were unwilling to
continue using other modes of therapy

b. Assignment of ED severity

• Participants were willing to have an autopsy should
they succumb during the trial

A
 s long as there is no other more sensitive
validated tool available ED-severity should be
categorized according to the IIEF-EF Score. For
Phase I and Phase II trials participants should be
in the moderate to severe range. For Phase III
after long-term safety has been demonstrated the
participants can be extended to mild to severe ED

• Initially the participants agreed to 15 year follow-up
after transfer. That was later modified to 18 months
after plasmid transfer as opposed to viral vector
transfer.
Phase 2 and 3 trials will include the added element
of a placebo group, multiple dosing of the gene and
use of transfer into specific subgroups as for drug
trials. Safety data and any (including lack of) efficacy
accrued in phase 2 trials should be reviewed with the
participant.

c. Study endpoints
 or Phase 1 safety is the primary study outcome.
F
Sequential increase in dose should be used and
before proceeding to the next highest dose an
independent Data Safety Monitoring Board must
review the collected data and agree that the next
cohort can commence.

Efficacy and duration of effectiveness after transfer
as a byproduct of the phase 1 trial are similar to
those employed in the drug trials for ED listed in this
chapter.

 or Phase II and Phase III trials both safety and
F
efficacy should be followed. The primary study
outcome will be the change from baseline or last
observation carried forward of IIEF-EF and SEP at
12 weeks after transfer.

At present only one gene transfer phase 1 trial for
ED has been successfully conducted and published
using gene transfer of potassium channels to treat
smooth muscle diseases(73,74)

A
 s long as no other more sensitive and more specific
new validated questionnaires are available both
the IIEF-EF score and SEP data are recommended
for primary efficacy endpoints.

Recommendation 9 (Grade A)
For clinical trials with a gene transfer in ED

Because IIEF-EF is missing a key efficacy
parameter in ED trials, i.e. erection hardness,
it is strongly recommended to use in addition a
validated erection hardness scale/score.

a. Study populations - Key inclusion/exclusion
criteria:
Only patients with a well-established, permanent
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 egarding SEP data the committee recommends
R
using as study endpoints SEP 3 (ability to complete
sexual intercourse) and SEP 4 (satisfaction with
erection hardness) and not SEP 2.

patient perspective. For this data to be meaningful,
however, there should be evidence that the PRO
instrument effectively measures the particular
concept that is studied. Generally, findings measured
by PRO instruments may be used to support claims
in approved product labeling if the claims are derived
from adequate and well-controlled investigations that
use PRO instruments that reliably and validly measure
the specific concepts at issue. The glossary defines
many of the terms used in this guidance. In particular,
the term instrument refers to the actual questions
or items contained in a questionnaire or interview
schedule along with all the additional information
and documentation that supports the use of these
items in producing a PRO measure (e.g., interviewer
training and instructions, scoring and interpretation
manual). The term conceptual framework refers to
how items are grouped according to sub-concepts
or domains (e.g., the item walking without help may
be grouped with another item, walking with difficulty,
within the domain of ambulation, and ambulation
may be further grouped into the concept of physical
ability).

d. Safety data
 stablished and recommended objective safety
E
data are lab-exams, semen evaluations for gene,
exam of penis at regular intervals, ECG recordings
and blood pressure monitoring. It is highly
recommended that at least in the phase I and II
blood pressure and ECG recordings are conducted
in conjunction with the transfer for 2-3 hours.

V. Patient Reported
Outcome (PRO)
1. PRO Validation Process Shown on
Occasion of IPE Development
The following represents the background on the
need for PROs and the validation procedure. This
is described in detail for the IPE, one of the more
recently developed PROs.(75) This does not
indicate that the committee has any preference for
the IPE over any other validated PRO but the only is
illustrative of the validation exercise.

In the context of studies in sexual dysfunction, a
PRO is a measurement of any aspect of a patient’s
health status that comes directly from the patient,
without the interpretation of the patient’s responses
by a physician or anyone else, and therefore uniquely
provides evidence of treatment benefit from the
patient perspective. Guidance from the regulatory
authorities indicates that both objective and PRO
methods are required to document improvements
in sexual function [17]. For data to be interpreted
and evaluated by the regulatory authorities, the
PROs used must be both validated and relevant to
patients.

Although IELT is an objective measure of ejaculatory
function it does not address the impact of therapy
on the patients’ well-being and confidence in their
sexual performance, which are important markers of
treatment benefit. This can be measured by the use
of patient-reported outcome (PRO) questionnaires.
A PRO is a measurement of any aspect of a
patient’s health status that comes directly from the
patient (i.e., without the interpretation of the patient’s
responses by a physician or anyone else). In clinical
trials, a PRO instrument can be used to measure the
impact of an intervention on one or more aspects
of patients’ health status, hereafter referred to as
PRO concepts, ranging from the purely symptomatic
(response of a headache) to more complex concepts
(e.g., ability to carry out activities of daily living), to
extremely complex concepts such as quality of life,
which is widely understood to be a multidomain
concept with physical, psychological, and social
components. Data generated by a PRO instrument
can provide evidence of a treatment benefit from the

The 10-item IPE questionnaire (Table 4) is divided
into three domains, i.e. ejaculatory control (four
questions), sexual satisfaction (four questions) and
distress (two questions), each answered on a 6-point
scale . The maximum possible scores for control and
satisfaction are 20 points (most control/satisfaction)
and the maximum score for distress is 10 points
(least distressed).
The stages of the validation exercise for the IPE are
summarized in Table 5. Ultimately any instrument
must be capable of detecting change and defining or
identifying minimally clinically important differences
(MCIDs, Table 6).
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Table 4 IPE Individual Questions.

Table 6: Final requirements for validation.

A
 ll questions relate to the past 4 weeks with
graded responses:

Ability to Detect Change
• Change versus changes in global rating of
change

• How often did you have control?

• Change versus changes in premature ejaculation
profile (PEP)

• How much confidence did you have?
• How often was intercourse satisfactory?

• Change versus changes in IELT

• How satisfied were you with your sense of
control?

Minimum clinically important difference (MCID)
• Anchor based

• How satisfied were you with the length of
intercourse?

• Small improvement in global rating

• How satisfied are you with your sex life?

• One category improvement in PEP

• How satisfied have you been with your sexual
relationship with your partner?

• Distribution based
• 0.5x SD

• How much pleasure has sexual intercourse given
you?

Recommendation 10. (Grade A)
PROs have been developed for several urological
conditions such as stress incontinence, OAB, BPH
and ED. Almost all regulatory authorities require
the use of validated PROs in phase III pivotal
studies and the validation exercise is described on
their websites.

• How distressed were you by how long you lasted
before ejaculation?
• How distressed have you been about your control
over ejaculation?
Table 5: Stages in IPE PRO validation.

It is recommended in phase III that either a
validated PRO is used or if not available that
the validation procedure explained on regulatory
authority websites is adhered to rigorously.

Develop initial questionnaire
• Interviews with Althof & Rosen: 17 item
questionnaire

Vi. Clinical Trials in
Premature Ejaculation (PE)

• Assess measurement properties
• Four domains identified via factor analysis
• One domain found dropped

1. Definition of PE

• G
 ood reliability (internal consistency and testretest reliability) and validity (convergent and
known-groups)

Premature ejaculation represents one of the most
common male sexual disorders with prevalence
rates between 18 and 25 % depending on the
definition used.

Modify questionnaire

Until recently 5 different definitions for PE were in
use:

•Q
 ualitative interviews with PE patients: question
refinement; no new concerns raised

International Classification of Diseases 10th Edition
(ICD-10) ] [76]

• FDA requested modifications to some questions:
cognitive debrief with PE patients;
small
refinements

Diagnostic and Statistical Manual
Disorders 4th Edition (DSM-IV) [77]

• C
 urrent version: 10 items, 3 domains (control,
satisfaction & distress)

of

Mental

American Urological Association (AUA) Guidelines
[78]

Reliability and validity retested and found to be
good

European Association of Urology (EAU) guidelines
[79]

• Internal consistency (Cronbach’s α >0.7)

2nd
International
Consultation
on
Sexual
Dysfunctions/World Health Organization (ICSD/
WHO) 2004 [80]

• Test-retest reliability (ICC >0.7)
• Correlation with IELT >0.6 for all domains

The major shortcoming of all these definitions
was that they were all authority based rather than

• Discriminates between PE and normal men
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evidence based and were not supported from
controlled clinical and/or epidemiological studies, a
fact which raised criticism in the literature [81]

sensitive for the definition of PE were elaborated in
two different validated PRO-based questionnaires.
One of these questionnaires (Index of Premature
Ejaculation) was developed with the financial
support of Pfizer Incorp.;US [75] and the other one
(Premature Ejaculation Profile (PEP) with the
financial support of Johnson & Johnson,US and was
used in the Dapoxetine clinical research program
[84]

To address this obvious lack of a generally
acknowledged definition of PE which establishes
the basis for both diagnosis and treatment of PE
and clinical trials for PE, the International Society
for Sexual Medicine (ISSM) convened an adhoe
steering committe on PE 2007. The members were
the world-wide leading experts in PE, identified
through peer reviewed publications in this field, and
were responsible for constructing a new evidence
based definition of PE. Based on an extensive
literature review of the last decades, the committee
formulated the following new definition for lifelong
PE [82]:

There is an increasing evidence in the literature that
lifelong PE has an underlying neurobiological and/
or genetic and thus a more organic than psychogenic
etiology [85,86]
In contrast to lifelong PE acquired PE can have a
variety of contributory risk factors such as Erectile
Dysfunction (ED), prostatitis or thyroid disorders
[87]

Lifelong PE is defined as a male sexual
dysfunction characterized by

Regarding these differences between lifelong and
acquired PE the ad hoc committee on PE 2007
decided that at that time there are insufficient
published objective data to support an evidence
based definition on acquired PE.

• Ejaculation which always or nearly always
occurs prior to or within about one minute of
vaginal penetration; and
• Inability to delay ejaculation on all or nearly all
vaginal penetrations; and

In an 2nd attempt to reach a consensus for an
evidence based definition on acquired PE in a joint
meeting of the ISSM and the European Academy of
Andrology (EAA), which was held once more under
the auspices of the ISSM Standards Committee at
2nd July 2008 in Hamburg the committee came to the
following position statement:

• N
 egative personal consequences, such as
distress, bother, frustration and/or the
avoidance of sexual intimacy
The restriction of the Intravaginal Ejaculation Latency
Time (IELT ) to about one minute is supported by
several epidemiological studies using stop-watch
measured IELT’s in men with lifelong PE and those
with normal PE, serving as controls[9,83]: According
to these studies about 90 % of patients with lifelong
PE ejaculated within 1 min. after vaginal penetration
with 80 % of them showing an IELT within 30 sec.
whereas the median IELT of an unselected normal
population, comprising 500 heterosexual couples,
was 5,4 min [81 ]In the US observational study with
a total of 1.587 subjects, among them 207 subjects
with PE according to the DSM-IV criteria, the median
IELT in men with PE was 1,8 min. as compared to
a median IELT of 7,3 min. in non-PE men [9].In this
study 26 % of PE men showed an IELT< 1min., 52 %
< 2 min.,35 % between 2-5 min. and 13 % between
5-25 min. In the non-PE population in 6 % of all men
the measured IELT was < 2 min.

• Acquired PE is a sub-type of premature ejaculation
characterized by
– a substantial decrease in time-to-ejaculation
compared to a man’s previous sexual experience,
– the inability to delay ejaculation on all or
nearly all vaginal penetrations, and
– negative personal consequences, such as
distress, bother, frustration and/or the
avoidance of sexual intimacy1
The third construct required for PE definition,
i.e, temporal range of IELT. Further clinical
research is required to obtain IELT and PROdata for acquired PE.
1

2. C
 linical Trials for PE Study
Designs and Outcome measures

With these data in mind the defined IELT of about
1 min. in the new ISSM PE definition sets a strict
criterion for defining PE.

Based on the published literature regarding PE
it is generally acknowledged that PE causes
considerable psychological burden both for the
patients and the partners and their relationship [88].
In this regard there is general agreement both in the
medical domain and within the regulatory authorities
that PE has to be considered a pathological condition/
dysfunction rather than a lifestyle issue and that it is
worth to consider new treatments for alleviation of
this dysfunction.

In addition to the IELT as an objective indicator,
the following parameters were identified as being
particularly significant for the diagnosis of PE:
Lack of control over ejaculation/inability to delay
ejaculation
PE-related negative consequences such as
distress, bother, frustration.
These assessment measures which turned out to be
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Considering all the different clinical trials conducted
in men with PE and which has been published in peer
reviewed journals only a few of them met more or
less the new criteria for the definition of PE, i.e. IELT
of about one minute, PROs such as lack of control
over ejaculation/inability to delay ejaculation and
distress/bother related to PE, and were conducted
as randomized, placebo-controlled ,double-blind
trials [89].

No other relevant sexual dysfunction both in the man
and the partner, especially no relevant ED which has
been excluded by history and the IIEF-EF
European/Canada/South America/South Africa
22 countries trial (see fig.2,) [92]:
Men ≥ 18 years and living in a stable monogamous
heterosexual relationship for ≥ 6 months
PE according to the DSM-IVTR criteria for ≥ 6
months

3. Dapoxetine Clinical Trial Program

Moderate PE-related distress or interpersonal
difficulty

Dapoxetine is a new serotonin transporter inhibitor
with a short T MAX and a short T ½ which has
been developed for on demand use in premature
ejaculation. The drug is meanwhile approved and
launched across several European countries.

Measured IELT of ≤ 2 min. in ≥ 75 % of valuable
events (at least 4 requested) during a 4 –wk
screening/baseline run in phase.
No relevant ED as assessed by an IIEF-EF score
of ≥ 21

a ) PROs Used in Clinical trial Program

Study endpoints
program:

1) Premature Ejaculation Program (PEP)
2) Clinical Global Impression of Change (CGI-C):

used

in

the

Dapoxetine

US-trials

Compared to the start of the study, would you
describe your premature ejaculation problem
as:

Changes in the Premature Ejaculation Profile (PEP)
[84] Assessment of treatment/drug- related adverse
events

- 3 much worse

European/Canada/South America/South Africa
22 countries trial [92]

- 2 worse

Stopwatch measured IELT

0 no change

PRO measures including the Premature Ejaculation
Profile (PEP, 84) and the Clinical Global Impression
of Change (CGI)

1 slightly better
2 better

In this regard a composite PRO definition of clinically
relevant benefit was applied based on the percentage
of patients achieving an increase of greater than or
equal to two categories in control and a decrease of
greater than or equal to one category in distress at
week 12 and week 24.In addition other secondary
endpoints were the percentages of men with a
decrease of greater than or equal to one category
in distress or an increase of greater than or equal to
one category in satisfaction.

3 much better
The world-wide Dapoxetine clinical trials program
used world-wide the same study design:
US-trials [90,91]
Men ≥ 18 years and living in a stable monogamous
heterosexual relationship for ≥ 6 months with PE
according to the DSM-IV criteria for ≥ 6 months (in the
US trials IELT was neither reported nor assessed)
Table 7: The Premature Ejaculation Profile [84]
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Fig.2: Study-design of the European/Canada/South America/South Africa 22 countries trial [92]

Fig.3: Dapoxetine clinical trials: mean IELT by study and treatment at endpoint [90-94]

Fig.4 : Dapoxetine clinical trials (pooled data) Drug-related adverse events [90-94]
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the mean age was 35 years in both groups (SD 9.6
and 11.2, PSD502 and placebo). Overall, 95% of
patients in both groups had lifelong PE and a similar
proportion of men in both groups were uncircumcised
(94% and 93% in the PSD502 and placebo groups
respectively). A similar proportion of patients in each
group had used previous treatments for PE, the most
common being SSRIs or other oral antidepressants,
which had been previously used by ≈25% of patients
in both groups.

b) Outcome of Dapoxetine Trials
The relevant efficacy and safety data of the
Dapoxetine trials are summarized in fig. 2-5 and
may lay the reference basis for other drugs under
consideration for PE treatment. Regarding patients
with lifelong or acquired PE the pooled data did not
show any statistical significance in terms of efficacy
and safety
4. Topical Eutectic Mixture for
Premature Ejaculation (TEMPE PSD502) Clinical Program

The Index of Premature Ejaculation (IPE-75)
Individual questions (all questions relate to the
past 4 weeks with graded responses):

PSD502 is a topical agent designed specifically for
treating PE and consists of a metered-dose aerosol
formulation of lidocaine and prilocaine dissolved
in a non-chlorofluorocarbon propellant, which also
acts as a solvent, forming a eutectic-like mixture
[95,98]. Uniquely the desensitizing agents in this
non-aqueous formulation can penetrate the poorly
keratinized modified mucosa of the glans penis,
but not the fully keratinized skin of the penile shaft,
enabling a localized desensitizing effect [95,97]. The
efficacy of PSD502 in PE has been tested in two
previously published clinical trials [96,98]. In both of
these studies, patients were selected according to
the subjective Diagnostic and Statistical Manual of
Mental Disorders, fourth edition (DSM-IV) definition
of PE which does not include a time element.[96,98]

How often did you have control?
How much confidence did you have?
How often was intercourse satisfactory?
How satisfied were you with your sense of
control?
How satisfied were you with the length of
intercourse?
How satisfied are you with your sex life?
How satisfied have you been with your sexual
relationship with your partner?
How much pleasure has sexual intercourse
given you?

In the phase III multicentre, multinational study in all,
300 men with PE, were randomized from 31 centres
in the UK (37), Czech Republic (121), Hungary
(21) and Poland (121). Men aged >18 years, in
stable heterosexual, monogamous relationships,
and with lifelong PE diagnosed according to both
the Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (text revision) criteria and
the ISSM definition, consented (together with their
partners) to enter the baseline period of the study.
Patients who documented an IELT of ≤1 min with two
or more of the first three sexual encounters during
the 4-week baseline period were randomized, in
a 2:1 ratio, to receive double-blind treatment with
PSD502 (three actuations of spray each containing
7.5 mg lidocaine and 2.5 mg prilocaine applied 5
min before intercourse) or placebo for 3 months.
Patients completed Index of Premature ejaculation
IPE and Premature Ejaculation Profile (PEP)
questionnaires at entry and at monthly clinic visits,
and recorded stopwatch-timed IELT during each
sexual encounter. Patients rated the quality of their
orgasms on a 5-point scale at baseline and at the
end of the treatment period, and rated the study
medication on a 4-point scale.The flow of patients
through the screening, baseline and double-blind
phases of the study is shown in fig.5. At entry to
baseline, the PSD502 groups had similar overall
demographics and PE history. All patients except
three (in the PSD502 group) were Caucasian and

How distressed were you by how long you
lasted before ejaculation?
How distressed have you been about your
control over ejaculation?
The geometric mean (range) IELT over the 3-month
treatment period increased from a baseline of 0.6
min in both groups to 3.8 (0.3-57.8) and 1.1 (0-15.0)
min in the PSD502 and placebo groups, respectively.
Adjusting for treatment-group imbalances, this
represents a 6.3-fold and 1.7-fold increase in
adjusted geometric means. There were significantly
greater increases in the scores for the IPE domains
of ejaculatory control and sexual satisfaction in
the PSD502 group than in the placebo group, with
a mean 7.0 (SEM 0.59)-point difference between
treatments in change from baseline in the IPE
domain for ejaculatory control and a 5.9 (SEM 0.57)point difference in change from baseline in the IPE
domain for sexual satisfaction (both P < 0.001). This
was supported by improvements in all secondary
endpoints. At the end of the treatment period 66%
of patients rated PSD502 as ‘good’ or ‘excellent’.
PSD502 was well tolerated and no systemic adverse
events were reported. Localized treatment-related
adverse events were reported by 2.6% and 3.1% of
patients and partners, respectively
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Screening
Visit 1

Entry to open-label
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Visit 5
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Visit 2
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Visit 10
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Timescale bar (non-linear): each mark represents one month

Fig. 5 Study-Design of the TEMPE - PSD502 study
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Satisfaction
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Figure 6: Geometric Mean IELT at baseline and
over the 3 month treatment period: ITT population
[98]

Figure 7: Change from baseline to month 3 in
adjusted mean IPE scores [98]

5. Conclusions on Clinical Trials in
PE

collected in these studies by means of validated
PROs. Wherever possible observational studies
in PE should follow a prospective trial design
[98,99,100]

a) Observational Trials in PE:
The purpose of observational trials is to provide
reliable and representative data of a certain health
condition/disorder in certain nations/cultures.

b) Interventional (Drug) Studies in PE
In the future drug trials should follow a standardized
trial design which follows the rules of all trials:
prospective, randomized, placebo-controlled and
double blind.

Regarding the new developments in the field of PE
observational studies should make use of the new
ISSM PE definition [82] and the new validated PRO
measures developed for investigation of PE [75,84].
Observational trials in PE usually provide prevalence
data with a representative cross-section analysis of
the population/cohort in question.

Similar to ED trials PE trials should allow the enrolled
couples adequate time periods both for the run-in
phases, in which the baseline data regarding the
severity of PE are generated, and for the treatment
phases in which the change from baseline data is
investigated.

Because there is a substantial body of evidence
that PE exerts also a great negative impact on the
partnership and on partners’ sexual life experience
and satisfaction it is explicitly recommended by the
committee that partner data of PE patients are also

The non medicated run-in phases should last
between 4 and 6 weeks and the treatment phases
at least 3 months .
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Measured IELT must be considered as a standard
regarding primary study endpoints in PE trials and
PRO’s with validated measures, containing questions
addressing control over ejaculation and distress/
bother related to PE , as standard for secondary
endpoints. In this regard the PEP seems currently to
be the most appropriate and widely used one PRO
measure for PE.

f. a
 t least one trial in an investigational drug
development program should consider a welldefined population suffering from a combination
of ED and PE
g. v alidated PRO’s specifically developed for PE
trials such as IPE or PEP should be used as
study endpoints in addition to IELT
h. evaluation of validated partner reported outcomes
(available in PEP) is encouraged.

Data collection is managed both by home diaries,
recording each single sexual event (IELT recording)
and at the scheduled visits, where the different PROs
are recorded as well as treatment related adverse
events.

VIi. Peyronie’s Disease (PD)

For all new PE drug trials at least one flexible dose
study design should be considered in the phase III
program. Such a flexible dose study design, starting
with the minimally effective dose as identified during
the phase II program, will provide more realistic data
for the broad spectrum market use especially as for
the frequency and severity of drug-related AE’s and
usually mirrors the later labeling recommendations.
A flexible dose study design finally also generates
more reliable data on how many patients are satisfied
with lower doses.

1. Introduction
Peyronie’s disease (PD) is an acquired fibrotic
disorder of the tunica albuginea and the septum
penis which affects between 3% and 8,9% of all men
> 18 years depending on the populations investigated
[15,101-103].Although the etiology of Peyronie’s
disease is not well understood many facts speak for
a multifactorial etiology of this disease with genetic
factors (in between 10 and 30 % Peyronie’s disease
is associated with the autosomal dominant passed
fibrosis of the palms: Dupuytren’s contracture ,
Paget’s disease of the bones and in some per cent
with fibrosis of the plants: Ledderhose’s contracture),
microtrauma (in some patients Peyronie’s disease
manifests after latent or obvious penile fracture) and
an increase in the concentration of Transforming
Growth Factor (TGF) – ß1 in cell cultures of the fibrotic
plaques [15]. The course of Peyronie’s disease is
usually progressive in many cases commencing
with a painful nodule/plaque frequently at the
dorsal(upper) surface of the tunica albuginea of the
cavernous bodies spreading into the septum penis,
sometimes at the lateral and rarely at the ventral
(lower) surface of the tunica albuginea. Quite often
the course of Peyronie’s disease is characterized by
phases more than by a stable progression whereby
nodules and deformities can change their location
and direction.[101,102]

Unfortunately in the Dapoxetine clinical program
flexible dose study designs were not considered.
Finally for all new drug trials designs in PE it is
recommendable to consider one treatment arm
either in the phase IIB or phase III trials with the
standard dose of this drug which has been approved
for PE and is considered as the current standard
medication in this indication.

Recommendations 11 (Grade A)
Clinical Trials in Premature Ejaculation Should
Consider the Following Items:
a. k ey inclusion and endpoint parameter is the
measured IELT
b. a
 lthough the new ISSM definition for lifelong
PE sets an IELT cut off point of 1 minute the
committee recommends also consideration of
patients with IELT cut-off points of 2 and between
2-5 min. provided there is evidence by history
taking and/or PRO’s that the patients/couples
show psychological distress

Pain with erectile state of the penis is a characteristic
feature of early Peyronie’s disease and usually
disappears in nearly all patients with or without
treatment within 3-18 months. But pain is not present
in all cases and may be absent in up to more than
80 % [103,104].

c. P
 E patients should be randomized according to
the respective IELT cut-off values considered in
the trial

The cumulative manifestation ages for Peyronie’s
disease are between 45 and 65 years.

d. P
 E trials should enroll reasonable numbers of
both patients with lifelong and acquired PE to
ensure collection of reliable data for both patient
populations

2. T
 he Different Phases of Peyronie’s
Disease

e. o
 ne trial in a population with
ejaculation is encouraged

Acute inflammatory phase often associated with
painful erections and manifestation of a “soft” nodule/
plaque and onset of penile curvature

Usually 3 phases of Peyronie’s disease can be
distinguished:

ante portal
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Fibrotic/calcifying phase with hard plaques
characterized by ultrasonography as clearly hyperechoic lesions without or with (calcified plaques)
echoes.[Fig,7-10,103] At this phase of Peyronie’s
disease patients may develop considerable
deformities of the penis either as notching and
circumferential hourglass defects with or without
penile curvature or as rapidly increasing penile
curvatures up to more than 90 degrees making sexual
intercourse impossible. In the majority of the patients
the direction of the penile deviation is dorsal (upward)
often associated with a lateral component either to
the left or to the right side. Rarely Peyronie’s disease
plaques manifest at the ventral(lower)surface of the
cavernous bodies causing a downward (ventrally)
directed curvature[105]

the penis is not able to get firm.
During both the first and the second phase of the
disease new nodules /plaques and changes in
the degree and direction of penile curvature is not
uncommon.
Terminal (stable) stage of the disease: This is
characterized by the fact that no changes within
the last 12 months occurred, i.e that this stage has
to be considered as the final stage of Peyronie’s
disease with a high likelihood that no new nodules/
deviations will occur. At this stage of the disease
severe deviations may remain either with calcified
plaques or not and may require surgical corrections
once sexual intercourse is severely impaired. This
final stage of the disease is also characterized by
a considerable shrinkage of the penis which may
account for loss of penis’ length of up to 4-6 cm in
the erect stage.

Regardless of the direction and the extent of the
penile deviation at this stage of the disease the
patients are complaining of a marked shrinking
of the penis, often associated with a considerable
narrowing of the cavernous bodies distal to the
curvature. Many patients are complaining of a
considerable, “join-like” instability of the distal part of
the penis causing them to say that the distal part of

Especially in the first inflammatory and also in the
fibrotic, not yet calcified phase spontaneous regression
(“healing”) may occur without treatment. The
spontaneous/natural healing rate of Peyronie’s disease
is observed in between 10 and 15 % of all cases.

Fig.8: Three hyper-echoic plaques in the septum
penis with moderate acoustic echoes 6 months
after onset of the disease

Fig. 7: Hypo-echoic not well confined plaque in the
dorsal tunica albuginea in acute Peyronie’s disease

Fig. 9 : Proximal and distal plaques in the septum penis in
the same patient 9 months after onset of disease

Fig. 10: End stage of Peyronie’s disease
with calcified plaque on the dorsal tunica
albuginea and 90 degree deviation
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disease clinical trials have clearly to define the study
population according to the disease’s phase.

According to a mono-center prospective observational
study of Peyronie’s disease course in 246 men after
1 year without treatment the situation was as follows:
12 % improved, 40 % remained stable and 48 %
worsened [106]

Regarding the different features of Peyronie’s
disease clinical trials should capture all these
different features of Peyronie’s disease by means
of appropriate subjective PROs and objective
measures.

3. Peyronie’s Disease and ED
Peyronie’s disease is frequently combined with
Erectile Dysfunction (ED) with incidence-rates
in the literature ranking between 36 % and 100%
(101-108) In many of these patients the etiology
of ED is vasculogenic, i.e. either arteriogenic or
veno-occlusive or both, proven by intracavernosal
injection test combined with penile duplex/color
Doppler sonography [107,108]

Until now there is no validated PRO measure available
for Peyronie’s disease although one has been
developed and is currently undergoing validation
process for the ongoing Xiaflex (combination of
collagenases which has to be injected into the
plaque-developed by Auxilium Pharmaceuticals
,US) phase II/III program [109]

a) Domains/Items to be Considered for PRO’s
in Peyronie’s Disease

4. Therapeutic Strategies in
Peyronie’s Disease
Typical nonsurgical treatments for Peyronie’s
disease are oral drug therapies including paraaminobenzoate (Potaba), vitamin E, colchicine,
tamoxifen, propoleum, acetyl-L-carnitine and
propionyl-L carnitine and intralesionally injected drugs
such as verapamil, interferon-alpha2a, collagenase,
cortisone, hyaluronidase and superoxide dismutase
[107].

According to the different phases and characteristics
of Peyronie’s disease a valid and reliable PRO
measure capturing the most important changes after
treatment must consider the following items:

In a survey analyzing the US urologist practice
patterns in the management of Peyronie’s disease
with a response rate of 24 % the following treatments/
strategies were applied [108]:

Penile stability during erection (in many
Peyronie’s patients penile instability occurs
because of pseudo-joint formation at the site of
angulations)

Vitamin E 70 %, wait and see 32 %, potaba 20 %,
colchicine 12 %, verapamil injections 7 %, verapamil
gel 10%. Surgery was performed by 57 % of the
respondents.

Penile pain

Penile shape (deviation, notching, hourglass
deformity)
Penile size (length and circumference)

Sexual intercourse possible related to degree of
deviation
Sexual intercourse possible related to erectile
function

Other in the literature reported treatments for
Peyronie’s disease are extracorporeal shock
wave and radiation therapy. Some of the above
mentioned treatment options were investigated in
mono-or multicenter trials with the majority of them
exhibiting considerable flaws in the study designs
especially due to the fact that Peyronie’s disease
predominantly represents a disease in phases rather
than with a stable course and there is no validated
PRO measure capturing all the different features of
Peyronie’s disease. In addition until now there is no
general agreement on objective measures which
should be used in clinical trials.

Erectile function (hardness/rigidity of erection)
Ejaculatory/orgasmic function/feelings
Impact of Peyronie’s disease on patients’ psyche
and mood
Distress/bother related to Peyronie’s disease
Satisfaction with treatment modalities (oral
injections, surgery etc.)
Satisfaction with treatment outcome
Body image/physical appearance

5. General Consideration for Trials
in Peyronie’s Disease:

Life quality

The real difficulties regarding trials in Peyronie’s
disease are the facts that the course of this disease
is usually subdivided in phases and that there is a
variety of features which are characteristic for this
disease but not necessarily all being present in the
same patient.

Clinical Global Impression of Change

Regarding the different stages of Peyronie’s

Because Peyronie’s disease frequently has a

Especially changes in patients’ psyche/mood should
be given a broad space in PRO because it is proven
that many Peyronie patients may develop depressive
symptoms [110,111].
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negative impact on the sexual performance and
sexual relationship a PRO measure for partners
must also be considered for trials in Peyronie’s
disease.

b. s tudy duration of at least 12 months, better 18
months
c. r andomization according to the following
parameters:

b) Objective Measures to be Considered for
Clinical Trials in Peyronie’s Disease:

pain yes/no, plaque yes/no – clearly visible by
sonography yes/not only notching-hour-glass
deformity yes/not

Measurement of the stretched penis length
Documentation of the degree of penile curvature
in the erect stage by intracavernosal injection
test (alternatively self-documentation by means of
auto-photography may be considered but it does not
provide as reliable data as with in office testing)

penile bending yes/no – up to 60 and between
60 and 90 degrees penile shrinking/shortening
yes/not
combined with ED yes/not

Measurement of the penis circumference

d. PRO’s should consider the following domains:

Sonographic measurement of the plaque’s/
plaques’ sizes

 enile pain ,penile shape penile size (length and
P
circumference) penile stability during erection
sexual intercourse possible related to degree of
deviation or related to ED

(this diagnostic tool provides only reliable data
with clear echoic/calcified plaques but not with
soft plaques during the early stage of Peyronie’s
disease!!)

Erectile function (hardness/rigidity of erection)
Ejaculatory/orgasmic function/feelings

Because Peyronie’s disease shows a variety
of clinical features it is mandatory that clinical
trials are considering these different features, ie.
that they should enroll reasonable numbers of
patients showing certain main characteristics of
Peyronie’s disease:

Impact of Peyronie’s disease on patients’ psyche
and mood
Distress/bother related to Peyronie’s disease
 S
a
 tisfaction with treatment modalities (oral
injections, surgery etc.)

Measurable echoic but not calcified plaques
Measurable echoic and
acoustic shadow

calcified plaques with

Satisfaction with treatment outcome
Body image/physical appearance

Peyronie’s disease without penile curvature but only
nodules/plaques

Life quality

Peyronie’s disease with penile curvature between 10
and 60 degree

Impact on psyche and mood

Peyronie’s disease with penile curvature between 60
and 100 degree

VIIi. Clinical Trials in
Testosterone Replacement
Therapy for Hypogonadism

Peyronie’s disease with only notching and/or
hourglass deformity.
Patients with/without ED
Only by stratification of the patient groups
according to these main features of Peyronie’s
disease reliable statements on the efficacy
of a certain drug/treatment for the different
characteristic manifestations of this disease
may be possible.

1. Introduction
Androgen deficiency in the elderly men and its
substitution by testosterone replacement therapy,
where clinical symptoms are evident, has become
a topic of increasing interest and awareness. It is
proven that from the age of 40 a continuous decline
of total T and even more of free T occurs combined
with a constant increase of sex hormone binding
globulin (SHBG) (112,113). Many of these men
develop clinical symptoms affecting general and
sexual health.

Recommendation 12 (Grade B)
Considering the different phases, the potential
for spontaneous healing ,the completely different
features of Peyronie’s Disease and the longterm course of this disease clinical trials should
consider:

The prevalence
of so-called Late Onset
Hypogonadism (LOH) clearly depends on the cutoff value used for normal T-serum levels: Based
on the respective cut-off T-levels the incidence of
hypogonadism in a population comprising 2.807 men

a. a
 t least a 3 arm study design with a placebo,
active and wait and see group the latter serving
as control group.
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aged 25-85 and suffering from erectile dysfunction
was as follows (114) :

(two of grade 5, one of grade 6 and one of grade 7)
and four placebo-treated subjects (all grade 6) (119)

• T < 2,00 ng/ml : 7 %

Recommendations on the criteria for diagnosis,
treatment and monitoring of late-onset hypogonadism
were published recently (120):

• T< 3,00 ng/ml : 23 %
• T< 3,46 ng/ml : 34 %

According to these recommendations the definition
of LOH is a clinical and biochemical syndrome
associated with advancing age and characterized by
symptoms and a deficiency in serum T-levels below
the young healthy adult male reference range.

• T< 4,00 ng/ml : 48 %
In a randomized selection of 130 out of 2650 GP
practices where during a period of 2 weeks in all
men > 45 years T-levels were measured between
8.00 and 12.00 am regardless of the complaints they
were presenting 836/2162 (39%) have had T-levels
< 3,0 ng/ml which meets the laboratory criteria of
hypogonadism (115).

Symptoms which the committee identified to be
often related to LOH are loss of libido, , erectile
dysfunction, decreased muscle mass and strength,
increased body fat, decreased bone mineral density
and osteoporosis, decreased vitality and depressed
mood. But none of these symptoms are specific to
low androgen levels.

Hypogonadal T-levels are often associated with
clinical symptoms / diseases such as fatigue,
decline of vitality ,loss of muscle strength and mass,
osteoporosis and anemia or sexual dysfunctions
such as erectile dysfunction, loss of libido and/or
ejaculatory/orgasmic dysfunctions which often
improve with T-replacement therapy .Moreover
several long-term observational studies have
clearly shown that hypogonadism is linked to a
higher cardiovascular and mortality risk (116-118).
Although a variety of treatment options (T-gels,
plasters, injections, pellets) are approved and
available for treating hypogonadal men only limited
data are available regarding the long-term safety
of T-replacement therapy. The main obstacle for
T-replacement therapy is the concern of imminent
prostate cancer danger induced by exogenous
T- substitution. Nearly all of the published studies
regarding T-replacement therapy in hypogonadism
have enrolled relatively small numbers of patients
(mainly dozens and not hundreds or even thousands)
with a limited follow-up. Thus no definite statements
can be made with respect to PCA risk with Treplacement therapy. In a recent Medline supported
review on this topic 197 publications relating to
testosterone therapy were identified but only 44 met
inclusion criteria: 11 placebo-controlled, randomized
studies; 29 non-placebo-controlled studies of men
with no prostate cancer history; and 4 studies of
hypogonadal men with history of prostate cancer
(119).

Questionnaires such as the Aging Male Symptom
Score (AMS), the Androgen Deficiency in Aging
Men (ADAM) are not recommended for use as
screening tools for hypogonadism because of their
low specifity.
Regarding T-lab values total testosterone
assessment should preferably be conducted in the
morning between 7.00 and 11.00 am. A value of <
3,5 ng/ml (12 nmol/l) are in line with the diagnosis
of LOH. T-levels above this value do not require Tsubstitution.
Regarding the assessment of treatment outcome
(improvement of the clinical symptoms such as
sexual dysfunctions) an interval of 3-6 months after
initiation of T-replacement therapy is recommended.
Regarding other clinical manifestations of LOH such
as loss of muscle function, bone mineral density etc,
longer intervals to assess improvements may be
necessary.
Considering prostate cancer risk under Treplacement therapy the committee concluded
that there is currently no adequately powered and
optimally designed long-term prostate disease data
available to determine whether there is any prostate
cancer risk from T-replacement therapy.
Prostate and blood (hematocrit, PSA) monitoring
are recommended in 3-6 months intervals in the first
year and at least annually thereafter.

In the 11 placebo-controlled, randomized studies,
prostate cancer was detected in 7 of the 542 men
treated with testosterone as monotherapy (1.3%)
and 5 (1,5%) of the 333 men who received placebo.
Prostate cancer incidences across studies varied
from 0% for both the testosterone and the placebo
groups in seven studies to 9.5% for the testosterone
group and 21% for the placebo group in one study.
Prostate cancer in testosterone-treated men was
detected at as early as 3 months and in placebotreated men at as early as 6 months. Gleason grades
were reported for four testosterone-treated patients

Contraindications for T-replacement therapy
considered by the committee are men with prostate
and breast cancer, men with hematocrit > 52 %,
untreated obstructive sleep apnea and untreated
severe congestive heart failure.
In a recently published study with 40 men and PSA
values of between 2,5 and 4,0 ng/ml receiving a
single intramuscular injection of 400 mg T-cyprionate
those men (18/40 -45 %) with an increase of PSA of
0,9 ng/ml 4 weeks after T-injection showed prostate
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cancer in the subsequent prostate biopsies whereas
men with only a mild PSA increase of 0,3 ng/ml were
cancer free (121)

greater than 54%, stop therapy until hematocrit
decreases to a safe level, evaluate the patient for
hypoxia and sleep apnea, and reinitiate therapy at a
reduced dose.

Finally, debate has surfaced regarding the need for
prostate biopsy in hypogonadal men prior to starting
T replacement therapy. A study by Morgentaler
et al (122) evaluated a total of 345 consecutive
hypogonadal men with a PSA level of 4.0 ng/ml or
less with digital rectal examination and prostate
biopsy before initiating a program of testosterone
replacement therapy. All men had low serum levels
of total or free testosterone, defined as less than 300
and 1.5 ng/dl, respectively. Cancer was identified
in 15.1%. The cancer detection rate was 5.6%,
17.5%, 26.4%, and 36.4% for a PSA level of 1.0
or less, 1.1 to 2.0, 2.1to 3.0, and 3.1 to 4.0 ng/ml,
respectively (P < 0.05). Cancer was detected in 26
(30.2%) of 86 men with a PSA level of 2.0 to 4.0
ng/ml. Cancer was detected in 21% of men with a
testosterone level of 250 ng/dl or less compared
with 12% of men with a testosterone level greater
than 250 ng/dl (P = 0.04). Men with free testosterone
levels of 1.0 ng/dl or less had a cancer rate of 20%
compared with 12% for men with greater values (P
= 0.04). The odds ratio of cancer detection for men
in the lowest tertile compared with the highest tertile
was 2.15 (95% confi-dence interval 1.01 to 4.55) for
total testosterone and 2.26 (95% confidence interval
1.07 to 4.78) for free testosterone. These data are
controversial, but nonetheless might suggest the
need for a pre emptive prostate biopsy in certain
men before starting T replacement.

These recommendations must be tempered against
accepted urologic practice norms.

2. Final comments on clinical trials
for hypogonadism
Regarding the current literature T-replacement
therapy trials may be subdivided in:
a) Therapeutic T-replacement trials in men with
clinical symptoms and proven hypogonadal T-levels
(T< 3,5ng/ml or 12 nmol/l): in these men improvement
of clinical symptoms may be expected in a time
frame of 3 - 6 months or even later if muscle mass
and strength, body composition and bone mineral
density is considered provided that T-replacement is
able to elevate the T serum levels within the normal
range.
Regarding assessment of the effects of Treplacement therapy no specific validated
questionnaire is to date available which is able
to record specific PRO related to T-deficiency.
Monitoring of T-replacement therapy should
individually be scheduled in 3-6months thereafter
6-12 months intervals depending on the patient’s
individual prostate and general health risk. It may
be advisable to assess the first PSA-level 4-6
weeks after initiation of T-replacement to recognize
abnormal PSA-increase (123)

The endocrine society guidelines [123] are
presented for completion and suggest the follow
up post inception of T replacement therapy: We
recommend urological consultation if there is:

With regard to a reliable assessment of prostate
cancer risk under T-substitution long-term trials
over 5-10 years in large study populations would be
necessary similar to the situation in postmenopausal
women (see evidence of increased breast cancer
risk after 10 years of
estrogen replacement
therapy). Without those studies the potential risk
remains unclear and all statements remain pure
speculations.

An increase in serum or plasma PSA concentration
greater than 1.4 ng/ml within any 12-month period of
testosterone treatment.
A PSA velocity of more than 0.4 ng/ml yr using
the PSA level after 6 months of testosterone
administration as the reference. PSA velocity should
be used only if there are longitudinal PSA data for
more than 2 yr.

b) Preventive long-term T-replacement
trials in asymptomatic men to evaluate the
cardiovascular and mortality risk.
Regarding the increasing evidence in the past
two years that hypogonadism is linked to a higher
risk of major cardiovascular events and increased
mortality, a long-term trial of T-replacement therapy
in hypogonadal ,asymptomatic men at risk (diabetics,
coronary artery disease, metabolic syndrome)
would make sense and would be desirable from the
scientific point of view. Primary outcome of such a
long-term trial with an untreated or placebo-treated
control group would be major cardiovascular events
(stroke, myocardial infarction) and mortality.

Detection of a prostatic abnormality on digital rectal
examination.
An American Urological Association (AUA) prostate
symptom score of more than 19.
We recommend evaluation for symptoms and signs
of formulation-specific adverse events at each visit
We recommend determining hematocrit at baseline,
at 3 months, and then annually. If hematocrit is
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Recommendation 13 (Grade B)
1. T
 he diagnosis of late –onset hypogonadism
(LOH) is based on clinical symptoms combined
with a morning total serum testosterone of less
than < 350 ng/100 ml (12 nmol/l).
2. Currently, there are no accepted PRO instruments
for either screening of hypogonadism or for
follow up post starting T replacement therapy.
3. T
 he risk of prostate cancer after starting and
during long-term T- replacement is unknown, but
thought to be low by expert opinion.
4. A
 serum PSA and hematocrit should be drawn
within 3-6 months post starting T replacement
therapy and thereafter in 6-12 months intervals
depending on individual findings and risks .
5. T
 he time course to determine T related benefits
varies amongst the endpoints. While sexual
function is thought to improve within 6 months
post starting T replacement therapy, bone
mineral density, muscle mass etc may require
longer periods of time to see demonstrable
effects.
6. A
 n increase in serum or plasma PSA
concentration greater than 1.4 ng/ml within any
12-month period of testosterone treatment, or
a PSA velocity of more than 0.4 ng/ml/yr using
the PSA level after 6 months of testosterone
administration as the reference, should prompt
a urologic evaluation and possible prostate
biopsy.
7. If the hematocrit is greater than 54%, stop
therapy until hematocrit decreases to a safe
level, evaluate the patient for hypoxia and sleep
apnea, and reinitiate therapy at a reduced dose.
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Drug Administration: Guidance for industry. Patient-reporteed outcome measures: Use in medical product developmment to support labeling claims., February 2006.
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N Kim and S Ückert, K Chitaley and J S Paick, J Angulo and E Wespes
Y T Dai, U Simonsen
A. Brain, autonomic nervous system and neurotransmission
C Gratzke, K E Andersson and C Stief
knowledge about these mechanisms is largely based
on experimental data from animals—mainly, rats.

I. Introduction

iii. DOPAMINE

Penile erection is initiated after central processing
and integration of, e.g., tactile, visual, olfactory, and
imaginative stimuli. Signals to the peripheral tissues
involved are generated, and the final response is medd
diated by coordinated spinal activity in the autonomic
pathways to the penis and in the somatic pathways
to the perineal striated muscles. The central reguld
lation of penile erection involves many transmitters
and transmitter systems, the details of which are still
incompletely known. Some of the anatomical areas
of the brain that relate to sexual function have been
defined, including the medial amygdala, medial preod
optic area, paraventricular nucleus, the periaqueductd
tal gray, and ventral tegmentum [1-3]. In rats, electricd
cal stimulation of, e.g., the medial preoptic area [4],
the paraventricular nucleus [5], or the hippocampal
formation [6] can elicit an erectile response.

Central dopaminergic neurons project to the medial
preoptic area and the paraventricular nucleus [17].
Furthermore, dopaminergic neurons have been
identified that travel from the caudal hypothalamus
to innervate the autonomic and somatic nuclei in the
lumbosacral spinal cord [18, 19]. Thus, dopamine
can be expected to participate in the regulation of
both the autonomic and somatic components of the
penile reflexes.
Both the two major families of dopamine receptors,
D1- (D1, D5) and D2-(D2, D3, D4) like receptors
[20], have been associated with central erectile functd
tions; however, the D2-like receptor subtype seems
to have the predominating effect. The non-selective
dopamine receptor agonist, apomorphine, when admd
ministered systemically to male rats, was found to indd
duce penile erection [21], simultaneously producing
yawning and seminal emission. Similarly, low-dose
systemic administration of other dopamine agonists
initiates erection [1]. The effects of these agonists
can be attenuated by centrally-, but not peripherallyacting, dopamine receptor antagonists.

Spinally, there seems to be a network consisting of
primary afferents from the genitals, spinal interneurd
rons, and sympathetic, parasympathetic and somatic
nuclei. This network appears capable of integrating
information from the periphery and eliciting reflexive
erections, and also to be the recipient of supraspinal
information[7]. The degree of preservation of sensord
ry function in the T11-L2 dermatomes could be used
to determine the potential for psychogenic erectile
responses in men with spinal cord injury[8].

Injection of apomorphine into the medial preoptic
area demonstrated that low levels of dopaminergic
stimulation, via D1 receptors in particular, facilitated
erections [22]. In contrast, dopaminergic antagonists
injected into the medial preoptic area decreased the
number of penile reflexes [23, 24]. In the paraventd
tricular nucleus, similar experiments have establd
lished that D2- rather than D1- like receptors primarid
ily facilitate erections [1].

ii. CENTRAL NEUROMEDIATION
The central mechanisms controlling erection include
supraspinal as well as spinal pathways. The current
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The erection following paraventricular D2 –like recd
ceptor stimulation apparently involves oxytocinergic
neurotransmission. Dopaminergic neurons impinge
on oxytocinergic cell bodies in the paraventricular
nucleus [25, 26], and apomorphine-induced penile
erection is prevented dose-dependently by oxytocin
receptor antagonists [27], or by electrolytic lesions
of the paraventricular nucleus that deplete the oxytd
tocin content [28-30]. Conversely, injection of oxytd
tocin into the paraventricular nucleus induced erectd
tions that were not attenuated by dopamine receptor
blockade, suggesting that dopaminergic neurons
activate oxytocinergic neurons in the paraventricular
nucleus, and that released oxytocin then accounts
for the erectile response. Melis et al. (2006) showed
that penile erections in male rats induced by selectd
tive dopamine D4 agonists were reduced by selective
dopamine D4 antagonists, voltage-dependent Ca2+channel blockers, neuronal nitric oxide synthase
inhibitors and oxytocin receptor antagonists given
in the lateral ventricles, not in the paraventricular
nucleus. Martino et al. [31] investigated central oxytd
tocinergic and dopaminergic mechanisms regulatid
ing penile erection in conscious rats and concluded
that pro-erectile activity mediated via D2-like (D4?)
receptors may be dependent on supraspinal and
spinal oxytocin receptors, and that oxytocin-mediad
ated erection (supraspinal and spinal) requires basal
D2-like (D4) receptor activation. The same group
aimed to identify dopamine D4 receptor signal transdd
duction pathways in vivo [32]. They showed that the
selective dopamine D4 agonist PD168077 induced
c-Fos expression and extracellular signal regulated
kinase (ERK) phosphorylation in the paraventricular
nucleus. The selective dopamine D4 receptor antagod
onist A-381393 blocked both c-Fos expression and
ERK1/2 phosphorylation produced by PD168077. In
addition, PD168077-induced ERK1/2 phosphorylatd
tion was prevented by SL327, an inhibitor of ERK1/2
phosphorylation. Interestingly, treatment with A381393 alone significantly reduced the amount of
Fos immunoreactivity as compared to basal expressd
sion observed in vehicle-treated controls. Dopamine
D4 receptor and c-Fos coexpression in the paraventd
tricular nucleus was observed using double immunohd
histochemical labeling, suggesting that PD168077induced signaling may result from direct dopamine
D4 receptor activation. The authors concluded that
these results demonstrate functional dopamine D4
receptor expression and natural coupling in the paravd
ventricular nucleus linked to signal transduction pathwd
ways that include immediate early gene and MAP
kinase activation. Further, the ability of the selective
dopamine D4 antagonist A-381393 alone to reduced
c-Fos expression below control levels were interpreted
ed to indicate the presence of a tonic dopamine D4
receptor activation under basal conditions in vivo.

tion using a selective dopamine D4 receptor agonist,
ABT-724, with no effect on dopamine D1, D2, D3, or
D5 receptors. ABT-724 dose-dependently facilitated
penile erection when given s.c. to conscious rats,
an effect that was blocked by haloperidol and clozd
zapine (acting centrally and peripherally) but not by
domperidone (acting only peripherally). A proerectile
effect was observed after intracerebroventricular
(i.c.v.) but not intrathecal administration, suggesting
a supraspinal site of action. The drug seemed to be
without emetic effects in a ferret model of emesis
[34], and it was suggested that ABT-724 could be
useful for the treatment of erectile dysfunction (ED).
The same group identified a structurally distinct
D(4)-selective agonist with superior oral bioavailad
ability to ABT-724 for the potential treatment of
erectile dysfunction. Optimization with the (N-oxy2-pyridinyl)piperidine template led to the discovery
of ABT-670, which exhibited excellent oral bioavailad
ability in rat, dog, and monkey (68%, 85%, and 91%,
respectively) with comparable efficacy, safety, and
tolerability to ABT-724 [35].
Injection of apomorphine into the lumbosacral subad
arachnoid space was reported to impair ex copula
(i.e., outside the context of copulation) penile refd
flexes, slow the rate of copulation, and decrease
the number of intromissions preceding ejaculatd
tion [36, 37], suggesting an inhibitory effect on
spinal erectile mechanisms. This is in contrast
to recent findings showing that intrathecal injectd
tion of apomorphine in rats evokes erection in
both normal animals and animals where the spind
nal cord has been transected [38, 39]. Most likely,
stimulation of the dopaminergic system can prodd
duce erection both at supraspinal and spinal sites.
As mentioned above, systemically administered
apomorphine enhances seminal emission. Pehek
et al. [37] found that apomorphine injected into
the paraventricular nucleus, but not in the MPOA,
enhanced seminal emission. Recording of intd
tracavernosal pressure in the non-anesthetized
rat after systemic administration of apomorphine
showed that the pressure response consisted of
both smooth and striated muscle components
[40]. This implies that systemically given apomorpd
phine has effects not only on the sacral parasympd
pathetic output, but also on somatic pathways.

iv. OXYTOCIN
Oxytocinergic spinal projections from the supraoptic
and paraventricular nuclei of the hypothalamus are
likely to influence the sacral autonomic outflow more
than the somatic outflow [41, 42]. The finding that
immunoreactive oxytocin-containing spinal neurons
associate with sacral preganglionic neurons suppd
ports the idea that oxytocin has an important role in
the autonomic spinal circuitry that mediates penile
erection [43, 44].

Brioni et al. [33] reported that the dopamine D4 recd
ceptor plays a role in the regulation of penile functd
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Oxytocin is a potent inducer of penile erection when
injected into the lateral cerebral ventricle, the paravd
ventricular nucleus, or the hippocampus of laboratory
animals; intrathecal oxytocin can also initiate an erectd
tion. These erections can be blocked by the administd
tration of oxytocin antagonists given (i.c.v.) or (i.t.), or
by electrolytic lesion of the paraventricular nucleus.
Additionally, non-contact erections can be reduced
by a selective oxytocin receptor antagonist adminid
istered into the lateral ventricles, which supports
the view that oxytocin mediates this response [45].

and α-melanocyte stimulating hormones (α-MSH)
are able to induce penile erection--along with groomid
ing, stretching, and yawning [1, 2, 50]. These effects
are most probably mediated via stimulation of meland
nocortin (MC) receptors, of which five different subtd
types have been cloned and characterized [51, 52].
Alpha-MSH/ACTH seem to act in the hypothalamic
periventricular region, and grooming, stretching and
yawning, but not penile erection, was reported to be
mediated by MC4 receptors [50, 53]. It is unclear,
however, what MC receptor subtype(s) can be linked
to the erectile responses. For example, the MC3 recd
ceptor is found in high density in the hypothalamus
and limbic systems [30], regions known to be importd
tant for erectile functions. The site and mechanism of
action responsible of αMSH/ACTH seem to be differed
ent from those involving dopamine or oxytocin [15].

Succu et al. (2007) analyzed the effect of pro-erectd
tile dose of the selective dopamine D4-agonist PD168077 and apomorphine, a mixed dopamine receptd
tor agonist, injected into the paraventricular nucleus
on the concentration of extra-cellular dopamine and
its main metabolite DOPAC in the nucleus accumbens
in male rats [46]. Both drugs induced penile erection
episodes that were reduced to various extents by D2/
D3 and D4 antagonists. The pro-erectile effect and
the concomitant increase in dopamine and DOPAC
concentration in the nucleus accumbens dialysate
were almost completely abolished by the potent
oxytocin receptor antagonist d(CH[2])[5]Tyr(Me)[2]Orn[8]-vasotocin, given into the lateral ventricles.
The authors concluded that stimulation of dopamd
mine receptors (mainly of the D2 to D4 subtype) in
the paraventricular nucleus induces the release of
oxytocin in brain areas that influence the activity of
mesolimbic dopaminergic neurons mediating the
appetitive and reinforcing effects of sexual activity.

Martin et al. [54] concluded that current evidence
indicates that the MC4 receptor subtype contributes
to the proerectile effects observed with melanocortin
pan-receptor agonists. However, the putative receptd
tor subtypes, pathways and mechanisms implicated
in mediating the proerectile effects of melanocortins
remain to be fully elucidated.
Melanotan II, a synthetic analogue of α-MSH, when
given subcutaneously, was shown to have pro-erectd
tile effects in men with psychogenic impotence [55].
Still, the therapeutic potential of α-MSH analogues
remains to be established [56-58].

vi. NITRIC OXIDE

Oxytocin increases NO production in the paraventd
tricular nucleus [13, 47], and NO synthase (NOS)
inhibitors prevent penile erection and yawning in
rats induced by oxytocin, and also by dopamine,
excitatory amino acids, the 5-HT2C receptor agonist,
m-chlorophenylpiperazine (m-CCP; 5-HT2C agonist,
trazodone metabolite), and ACTH/α-MSH. Yawning
is a phylogenetically old, stereotyped event that occd
curs alone or associated with stretching and/or pend
nile erection in humans and animals under different
conditions [48]. It has been suggested that NO acts
as an intracellular rather than an intercellular moduld
lator inside the paraventricular oxytocinergic neurons
in which NO is formed to facilitate the expression of
this phylogenetically old event by guanylate cyclaseindependent mechanisms [48, 49]. It is likely that this
involves the parvocellular neuron population within
the nucleus [49].

Several investigators have shown that within the
CNS, NO can modulate sexual behavior and penile
erection [59-63]. NO may act in several discrete
brain regions, e.g., in the medial preoptic area [62,
63] and the paraventricular nucleus [5, 53]. NO prodd
duction increases in the paraventricular nucleus of
male rats during non-contact penile erections and
copulation, confirming that nitric oxide is a physiod
ological mediator of penile erection at the level of the
paraventricular nucleus [61].
As mentioned previously, injection of NOS inhibitors
i.c.v. or in the paraventricular nucleus prevents penile
erectile responses induced by dopamine agonists,
oxytocin, and NMDA in rats. NO may also mediate
the actions of ACTH/α-MSH and 5-HT2C agonists,
which elicit erections when injected into the intracebd
broventricular system, according to mechanisms unrd
related to oxytocinergic neurotransmission [60]. The
inhibitory effect of NOS inhibitors was not observed
when these compounds were injected concomitantly
with L-arginine, the substrate for NO [60].

Plasma oxytocin concentrations are known to be
elevated following sexual stimulation in humans [1];
however, the relevance of the oxytocinergic pathway
has never been established. This makes it of interest
to explore the therapeutic potential of this system.

Zheng et al. examined the role of nitric oxide (NO)
within the central nervous system component of the
behavioral responses including erection in diabetic
rats [64]. Four weeks after streptozotocin (STZ) and

v. ACTH AND RELATED PEPTIDES
Administered i.c.v., the adrenocorticotropic (ACTH)
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vehicle injections, NMDA-induced erection, yawning,
and stretch responses through the paraventricular
nucleus were significantly blunted in diabetic compd
pared with control rats. Examination of nNOS protein
by Western blot analysis indicated a reduced amount
of nNOS protein in the paraventricular nucleus of
rats with diabetes compared with control rats. Furtd
thermore, restoring nNOS within the paraventricular
nucleus by gene transfer using adenoviral transfectd
tion significantly restored the erectile and yawning
responses to NMDA in diabetic rats. The authors
concluded that a blunted NO mechanism within the
paraventricular nucleus may contribute to NMDAinduced erectile dysfunction observed in diabetes
mellitus.

This may explain conflicting reports of 5-HT agonists
either enhancing or depressing sexual function. Yond
nezawa et al. [74] found that p-chloroamphetamine
(PCA), an indirect serotonin (5-HT) agonist, elicited
both penile erection and ejaculation simultaneously
in anesthetized rats. It was suggested that these effd
fects were mainly produced by the release of 5-HT
as limited to the lower spinal cord and/or peripheral
sites. The use of selective 5-HT receptor agonists
and antagonists can reveal different components of
male copulatory behaviour [9].
Kimura et al. investigated the effects of the novel
5-HT2C receptor agonist YM348 on intracavernous
pressure (ICP) in anesthetized rats[75]. YM348 indd
duced penile erection and ICP increases, and was
significantly inhibited by the selective 5-HT2C receptd
tor antagonist SB242084. YM348 decreased the latd
tency of but did not affect the quality of ICP (duration,
peak pressure and area under the curve) even at the
highest dose. The authors concluded that activation
of the 5-HT2C receptor increased ICP and, as a resd
sult, induced penile erection.

vii. EXCITATORY AMINO ACIDS
Microinjections of L-glutamate into the medial preoptd
tic area elicits an increase in intracavernous pressure
[4], and behavioral studies have shown that N-methyd
yl-D-aspartate (NMDA) increases the number of pend
nile erections when injected into the paraventricular
nucleus [65-67]. Furthermore, NMDA, amino-3-hydd
droxy-5-methyl-isoxazole-4-propionic acid (AMPA),
or trans-1-amino-1,3-cyclo-pentadicarboxylic acid
(ACPD) increases intracavernosal pressures when
injected into the paraventricular nucleus [68]. The effd
fect of NMDA was prevented by intracebroventriculd
lar administration of an oxytocin antagonist [65]. The
NO synthase signal transduction pathway is consided
ered to mediate the effect of NMDA. Injection of the
amino acid leads to an increased concentration of
NO metabolites in the paraventricular nucleus [69],
and the administration of NOS inhibitors into the
paraventricular nucleus and intracebreoventricularly,
blocked the NMDA effect [65, 70].

5-HT2C receptors seem to mediate erectile resd
sponses [76], and stimulation of 5-HT2C receptors
increased circulating oxytocin [77]. NOS inhibitors
given i.c.v. prevents 5-HT2C-receptor-mediated
erectile responses [60]. These findings suggest that
both oxytocin and NO are involved in 5-HT2C-receptd
tor mediated erections.

ix. NORADRENALINE
The information on noradrenergic mechanisms invd
volved in the central neuromediation of penile erectd
tion is sparse; however, the current data suggest
that increased noradrenergic activity stimulates,
whereas decreased noradrenergic activity inhibits
sexual function [7, 71, 78].

viii. SEROTONIN

x. GAMMA-AMINO BUTYRIC ACID

Neurons containing serotonin (5-hydroxytryptamine,
5-HT) can be found in the medullary raphe nuclei
and ventral medulla reticular formation, including the
rostral nucleus paragigantocellularis, and bulbospind
nal neurons containing 5-HT project to the lumbar
spinal cord in the rat and cat [1]. Some serotonergic
fibers occur in close apposition with sacral pregangliod
onic neurons and motoneurons, and synapses were
demonstrated at the ultrastructural level [44]. These
morphological findings support the involvement of 5HT in both the supraspinal and spinal pharmacology
of erection, with participation in both the sympathetic
and parasympathetic outflow mechanisms.

Cumulative data resulting from investigations on the
role of gamma-aminobutyric acid (GABA) in penile
erection indicate that this neurotransmitter may functd
tion as an inhibitory modulator in the autonomic and
somatic reflex pathways involved in penile erection
[79]. Activation of GABA(A) receptors in the paraventd
tricular nucleus reduced apomorphine-, N-methyl-Daspartic acid- (NMDA-), and oxytocin-induced penile
erection and yawning in male rats [79].
Dorfman et al. examined age-related changes of
the GABA(B) receptor in the lumbar spinal cord of
Sprague-Dawley rats of different ages using quantitd
tative autoradiography [80]. GABA(B) receptor affinid
ity showed significant age-dependent and regional
increases. However, the GABA(B) receptor decrease
in aged rats did not seem not to be related to the inhd
hibitory function in penile erection.

In animals, 5-HT seems to exert a general inhibitd
tory effect on male sexual behavior [71], although
the amine may be inhibitory or facilitatory depending
upon its action at different sites and at different 5-HT
receptors within the central nervous system [72, 73].
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cavernosum was suggested [94]. In any case, the
effect seems independent of circulating testosterone
levels and gonadal axis function [95].

xi. CANNABINOIDS
Administration of endogenous and exogenous cannd
nabinoids was shown to be associated with changes
in penile erection and modulation of male sexual
behaviour [81, 82]. The cannabinoid CB1 receptor
antagonist SR 141716A was shown to potentiate the
penile erection responses to apomorphine in rats
[83]. Also, it was shown that cannabinoid CB1 receptd
tors present in the paraventricular nucleus may infd
fluence erectile function and sexual activity possibly
by modulating paraventricular oxytocinergic neurons
mediating erectile function [84]. It was also demonsd
strated that SR 141716 induced penile erection by
a mechanism involving excitatory amino acid neurotd
transmission causing activation of neuronal NO syntd
thase in paraventricular oxytocinergic neurons [85].

Paick et al. evaluated 261 men for anthropometry,
hormone levels, metabolic profiles and lifestyle factd
tors [96]. Erectile function was evaluated using the
self-administered International Index of Erectile
Function. Patients were classified into two groups
based on the six-item erectile-function domain, as
those with sexual activity and those without. The autd
thors found a significant difference in mean prolactin
level between patients with and with no sexual actd
tivity. A higher prolactin level was associated with a
greater likelihood of sexual inactivity. Thus, prolactin
levels might play a role in sexual activity in men with
ED.

xiv. SEXUAL HORMONES

xii. OPIOID PEPTIDES

Androgens, particularly testosterone, are necessary
(though not sufficient) for sexual desire in men. They
are essential in the maintenance of libido and have
an important role in regulating erectile capacity [97101]. In men with normal gonadal function, however,
there is no correlation between circulating testosterod
one levels and measures of sexual interest, activity,
or erectile function [102]. Following castration in the
male (which may reduce plasma testosterone levels
by 90% [103]), or other causes leading to a reductd
tion in androgen levels, there is generally a decline
in libido, and sometimes in erectile and ejaculatd
tory functions. Testosterone administration restores
sexual interest and associated sexual activity in
hypogonadal or castrated adult men [104-106]. The
testosterone dose-response relationships for sexual
function and visuospatial cognition differ in older and
young men, higher testosterone doses needed in the
elderly for normal sexual functioning [100]. El-Sakka
et al. (2006) assesed the pattern of age related testd
tosterone depletion in patients with erectile dysfunctd
tion. They found a significant decrease in testosterod
one level throughout the 4-year follow up in patients
with erectile dysfunction. Patients with decreasing
testosterone were older than patients with a steady
testosterone level.

Available information supports the hypothesis that
opioid µ receptor stimulation centrally prevents
penile erection by inhibiting mechanisms that convd
verge upon central oxytocinergic neurotransmission
[1]. In rats, morphine injected into the paraventriculd
lar nucleus prevents non-contact penile erections
(i.e., when penile erection is induced in the male
by the presence of an inaccessible receptive femd
male), and impaired copulation. These morphine
effects are apparently mediated by prevention of
the increased nitric oxide production that occurs in
the paraventricular nucleus during sexual activity
[86]). Morphine also prevents apomorphine- oxytd
tocin-, NMDA- and non-contact-induced penile
erection and yawning by inhibiting NO synthase
activity in the paraventricular nucleus [87-89].

xiii. PROLACTIN
Long-term hyperprolactinemia can depress sexual
behavior, reduce sexual potency in men, and depd
press genital reflexes in rats [73, 90]. Acute and
chronic central prolactin treatment in rats, however,
may have stimulatory and inhibitory effects on male
sexual behavior, respectively [91]. Correspondingly,
striatal dopaminergic activity was shown to be incd
creased and decreased by acute and five-day centd
tral prolactin treatment [91], supporting the view that
the effects of prolactin are associated with changes
in striatal dopaminergic activity. Prolactin has been
shown to inhibit the dopaminergic incertohypothald
lamic pathway to the medial preoptic area [92].

When castration has been performed in humans, the
resultant sexual function may range from a complete
loss of libido to continued normal sexual activity. Thus,
the role of androgens in erectile function is complex,
and androgen deprivation may not always cause
erectile impotence, either in man [107], or in rats [108].
Suzuki et al. studied the effects of castration and
testosterone (T) replacement on ICP elicited with
electrical stimulation of the medial preoptic area
and cavernous nerve in male rats [109]. They measd
sured the ICP during electrical stimulation of the medd
dial preoptic area and cavernous nerve in castrated
male rats with and without testosterone replacemd

In humans, it is still unclear whether the negative effd
fects of hyperprolactinemia on erectile function are
mediated centrally by way of reduction in sexual intd
terest and sex drive [93], or through a direct effect
of prolactin on corpus cavernosum smooth muscle
contractility. In dogs, a direct effect on the corpus
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ment. The erectile response was expressed as the
ICP/blood pressure (BP) ratio. The ICP/BP ratios
during cavernous nerve stimulation of the animals at
2, 4, and 8 weeks after castration were significantly
lower than those of the intact animals. However, the
erectile responses were not eliminated. In contrast
to these peripherally evoked responses, erectile
responses elicited by electrical stimulation of the
medial preoptic area were eliminated following castd
tration. After testosterone replacement, both erectile
responses were restored. The authors therefore
concluded that testosterone plays important roles in
both the central and peripheral neural pathways for
the maintenance and restoration of erectile capacity.

performed in eugonadal men have shown that high
testosterone may promote sexual arousal with no
significant changes in sexual activity [122]. Several
studies, however, suggest that testosterone replacemd
ment therapy in relatively modest deficiency states
may improve erections in a minority of patients [118,
119, 123, 124].
Data from the Massachusetts Male Aging Study revd
vealed the association between erectile dysfunction
and total testosterone, bioavailable testosterone,
sex hormone-binding globulin and luteinising hormd
mone. The authors concluded that no association
among total testosterone, bioavailable testosterone,
sex hormone-binding globulin and erectile dysfunctd
tion was found. Testosterone levels were associated
with a decrease in risk of erectile dysfunction only in
men with increased luteinising hormone levels.

In hypogonadal individuals, it is known that exoged
enous testosterone administration stimulates both
sleep-related erections and erectile responses to visd
sual erotic stimulation [110-112]. Serum testosterone
levels, however, have to fall to well below the lower
end of the normal laboratory range before nocturnal
penile tumescence is impaired [113]. In healthy men,
testosterone enhances sexual desire and the rigidity
of nocturnal penile tumescence, and leads to more
rigid spontaneous erections with longer duration
[112, 114]. It is therefore possible that testosterone
acts on the motor neurons that supply the striated
muscles of the penis. Other reports suggested that
the site of androgen action within the penile tissue
might be on the pro-erectile postganglionic parasympd
pathetic neurones [115]. Castration studies in rats
revealed that testosterone deprivation might alter
the dorsal nerve ultrastructure, as the diameter of
both myelinated and unmyelinated axons appeared
smaller as assessed by transmission electron micd
croscopy [116]. Spontaneous nocturnal erections are
androgen-dependent [101, 117]; they are impaired
in states of androgen deficiency and restored with
androgen replacement. Erections in response to visd
sual erotic stimuli, on the other hand, are partly indd
dependent of androgens [117, 118]. They persist in
hypogonadal men and are not altered by androgen
replacement [110, 119]. Thus, there may be one andd
drogen-dependent system in the brain subserving
sexual arousability and sexual desire, and one andd
drogen-independent involving response to moving
visual stimuli [101]. Yassin et al treated hypogonadal
men with erectile dysfunction with intramuscular
long-acting testosterone undecanoate [120]. In all
patients, serum testosterone levels were restored
to normal within 6-8 weeks. They found that restorid
ing testosterone levels to normal in men with proven
subnormal testosterone levels improves libido in
most subjects, and erectile function in more than
50% of these men. It may take 12-24 weeks before
the effects of testosterone become manifest. Further,
in normal individuals, it has been shown that there
is a relationship between bioavailable testosterone
and the frequency, duration, and degree of nocturnd
nal penile tumescence [114, 121]. Other studies

Sexual hormones can induce structural changes in
the nervous system, including alterations in cell size
and number, neural connectivity, and neural sproutid
ing [125-128]. These changes, which may result in
sex differences (sexual dimorphism), are obvious in
most mammalian species during the prenatal or early
postnatal periods. There is evidence, however, that
brain regions containing sexual hormone-accumulatid
ing neurons in adult animals possess a considerable
plasticity in response to sexual steroids, and that andd
drogens have the potential to stimulate the growth
of neuronal processes and remodel neural circuits
also in the adult brain [129-131]. Naturally-occurring,
socially-induced changes in androgen levels were
not shown to induce morphological changes of the
motoneurons of the spinal nucleus of the bulbocaved
ernosus muscle [132].
The MPOA of rats and the spinal nucleus of the bulbd
bocavernosus [1] are sexually dimorphic model systd
tems that have been well investigated. In humans,
the localization and morphology of neurons innervatid
ing the small, striated pelvic muscles correspond to
that of Onuf´s nucleus X [133, 134]. This nucleus,
similar to its rat homologue (the spinal nucleus of
the bulbocavernosus), contains fewer motoneurons
in the female than the male [135].

xv. PERSPECTIVES
Ongoing and future studies assessing the efficacy
and tolerability of centrally acting agents for male
sexual dysfunction will reveal the most promisid
ing targets. Based on current literature, clinical triad
als have shown benefits for some of the mediators
which have been discussed above. Today, none of
the available agents can be regarded as a major
player in the practical treatment of ED. However, in
the light of the relatively high rate of patients that do
not respond to or do not tolerate phosphodiesterase5-inhibitors, additional central pathways modulating
sexual responses may be beneficial in the future.
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Medicine: Sexual Dysfunctions in Men and Women. Edited
by T. Lue, R. Basson, R. Rosen et al.: Health Publications.
Editions 21, France., pp. 569-603, 2004

xvi. CONCLUSION
The central regulation of the erectile process is still
only partly known. Central transmitter systems, which
seem to be dependent on androgens as well as NO,
may be the targets of future drugs aimed at the treatmd
ment of ED. Increased knowledge of the central (and
peripheral) changes associated with ED may lead to
an increased understanding of these pathogenetic
mechanisms and therefore new treatments and possd
sibly even prevention of the disorder.
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b. Regulation of Smooth Muscle Function
N Kim and S Ückert
that regulates vascular smooth muscle cell (VSMC)
contractility is essential in understanding erectile
physiology. The basic paradigm of smooth muscle,
endothelium and nerve interactions to influence
vascular reactivity is universally acknowledged,
but warrants more detailed consideration within the
context of genital tissues. The next several sections
describe the basic mechanisms that regulate VSMC
contractility, including additional consideration of
non-contractile responses in VSMCs. While much
of the information specific to genital tissue vascular
physiology is derived from studies on penile corpus
cavernosum, findings from cardiovascular research
will also be presented to gain further insight into
VSMC function.

I. Introduction
The penile corpora cavernosa are highly specialized
vascular structures that are morphologically adapted
to their function of becoming engorged during sexual
arousal. In addition, the network of resistance arteriod
oles that carry blood to the corpora cavernosa plays
an equally important role in determining the state
of penile engorgement. In the non-aroused, flaccid
state, the arterial and trabecular smooth muscle remd
main constricted, and the hemodynamic environment
of the corpora cavernosa is similar to the venous circd
culation in terms of pressure, flow, and oxygen tensd
sion. There is low resistance to the drainage of blood
from the cavernosal bodies, and this contributes to
the maintenance of penile flaccidity.

II. TISSUE STRUCTURE AND CELLULLAR ORGANIZATION

The onset and maintenance of penile tumescence
is initiated by central psychogenic and/or peripheral
reflexogenic sensory stimuli, as described in greater
detail in the previous sections. Both central and perd
ripheral pathways stimulate sacral parasympathetic
efferent nerve fibers, which ultimately cause the reld
laxation of the vascular smooth muscle in the resistd
tance arterial bed and the trabeculae of the corpora
cavernosa. These events result in a higher rate of
blood flow into the penis, and greatly increase the
compliance of the cavernosal bodies, enabling expd
pansion and accommodation of the increased blood
volume within the cavernosal lacunae. The increased
blood flow also potentiates local vasodilation through
endothelial shear stress-induced responses. During
this early filling phase, the hemodynamic environmd
ment within the erectile tissues transitions into an artd
terial system, with respect to blood flow and oxygen
tension. However, blood pressure remains low.

The overall structure of the genital tissues and the
manner in which the cellular constituents are organd
nized have significant implications on understanding
the mechanisms that regulate smooth muscle tone
and genital organ function. The erectile tissues of the
penis have trabeculated structures that are uniquely
suited to their function of becoming engorged during
sexual arousal. In penile corpus cavernosum, the
trabecular smooth muscle constitutes approximately
40-50% of tissue cross-sectional area, as assessed
by histomorphometric analysis [1,2]. Most of the remd
maining cavernosal tissue area is occupied by extracd
cellular matrix, which provides a fibroelastic framewd
work and consists predominantly of collagen types I,
III, and IV, and elastin [3-6]. Collagen types V and XI
are also synthesized by the cavernosal smooth muscd
cle at detectable levels. Although smaller in number,
endothelial cells and neurons play critical roles in
maintaining and regulating VSMC tone.

The rapid volume expansion of the erectile tissue
leads to engagement of the veno-occlusive mechand
nism, reducing the outflow of blood. The restriction
of blood drainage is accomplished by elongation and
compression of the subtunical venules that are locd
cated between the corpora cavernosa and the tunica
albuginea. Veno-occlusion enables the trapping of
blood within the cavernosal sinusoids and causes
the intracavernosal pressure to rise to systemic artd
terial levels. As the pressure gradient between the
systemic arterial circulation and the intracavernosal
vascular compartment is dissipated, blood flow decd
creases. Altogether, these events act in concert to
achieve and maintain full tumescence and rigidity.

This complex architecture is maintained by the actd
tive and dynamic expression of numerous growth
factors. Well-established as a regulator of limb morpd
phogenesis, sonic hedgehog (Shh) has also been
identified in the penis [7,8]. Studies indicate that
inhibition of Shh in the adult leads to rapid atrophy
and disorganization of the corpus cavernosum [7,8],
suggesting that Shh is a critical protein in the devd
velopment and maintenance of penile cavernosal
tissue structure. Regulation of the growth and pattd
terning of multiple cell types by Shh has been demod
onstrated in the central nervous system, vasculatd
ture, and penile tissue [8-15]. Thus, it is likely that
Shh maintains the integrity of smooth muscle, nerve
and endothelium in the penis. Of note, Shh levels

Thus, changes in smooth muscle tone are crucial for
regulating erectile function. In that regard, continuid
ing research to elucidate the myriad of mechanisms
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are regulated by cavernosal nerve activity and admd
ministration of exogenous Shh can reduce apoptosis
in cavernosal tissue of animals subjected to cavernd
nosal nerve injury [9,16,17]. Participants of the Shh
signaling pathway such as patched (transmembrane
receptor for Shh), the homeotic gene Hoxa-10, and
the bone morphogenic protein BMP-4 have all been
shown to participate in post-natal penile tissue diffd
ferentiation and structure maintenance. In addition,
Shh has been shown to stimulate the expression of
vascular endothelial growth factor (VEGF) and nitric
oxide synthase (NOS) in the penis [8]. Numerous
other growth factors are expressed in the penis and
are also likely to play important roles in maintaining
cavernosal tissue structure and function. However,
most studies have examined the use of exogenousld
ly applied growth factors in therapeutic capacities,
rather than investigating the roles of endogenously
produced growth factors.

neurotransmitters. Alternatively, there may be a
heterogeneous population of parasympathetic
nerve fibers that contain various combinations
of neurotransmitters that cause smooth muscle
relaxation.
While the anatomical evidence is compelling, functd
tional studies have revealed nerve interactions
that cannot be discerned from histochemical studid
ies alone. Neurotransmitter release and contractile
experiments suggest that acetylcholine inhibits adrd
renergic nerve activity and stimulates NANC nerves
through pre-junctional muscarinic receptors [19,23].
In addition, pre-junctional alpha-2 adrenergic receptd
tors on adrenergic nerves inhibit neurotransmission
and provide a self-regulating negative feedback loop
for secreted norepinephrine.
It is important to note that not all NANC neurotransmd
mitters initiate relaxation of smooth muscle. For exad
ample, neuropeptide Y has been shown to contract
smooth muscle in the corpus cavernosum and in
the circumflex veins of the penis [24]. In addition,
with the exception of nitric oxide, the roles of NANC
neurotransmitters as modulators of penile erection
remain unclear due to inconsistent experimental
findings and the lack of specific and effective antd
tagonists.

1. Nerves
The autonomic nerve fibers that extend from the pelvic
plexus into the vascular tissues of the genital organs
maintain the “basal” unaroused state and could be
considered the initiators of sexual arousal in the perd
riphery. While nerve tracing and immunohistochemicd
cal studies in penile cavernosal tissue have identifd
fied the presence of neurons containing numerous
neurotransmitters, only a select few have been studid
ied and many remain inadequately characterized.

2. Endothelium
The endothelium consists of a monolayer of cells
that forms a single, continuous surface lining the
vascular compartment throughout the body. The total
mass of the endothelium has been estimated to be
500 grams in the average adult human; the majority
of which is contained in the pulmonary vasculature
[25]. Much like skin, the endothelium may be consd
sidered a single organ with multiple functions and
differential responses that are dependent upon both
the systemic and local environments. Among other
functions, a healthy endothelium serves to provide
an anti-thrombotic, anti-inflammatory, and anti-athed
erogenic surface while also regulating vascular tone
and permeability. The importance of endothelial reguld
lation can be better appreciated by considering pathod
ological states that share in common dysfunctional
endothelium. Endothelium-dependent relaxation of
blood vessels has been shown to be compromised
in animal models of atherosclerosis, hypertension,
diabetes, aging, smoking, and renal failure [25-28].
Thus, diseased or damaged endothelium has been
proposed to be a major contributor to vascular insd
sufficiency of genital tissues in men and women.

In penile corpus cavernosum, unmyelinated nerve
varicosities with no associated Schwann cells are
observed to be localized to perivascular spaces and
distributed in the parenchyma [18-21]. Histochemical
studies demonstrate that adrenergic, cholinergic,
and non-adrenergic, non-cholinergic (NANC) nerve
endings appear in close proximity to VSMCs to
regulate smooth muscle tone in the trabeculae
and the blood vessels. In some instances, nerve
endings have been identified near the endothelial
layer [19]. Studies using immunostaining and
confocal microscopy indicate that various peptide
neurotransmitters are co-localized in the same
nerve endings [21]. Among those identified are
vasoactive intestinal polypeptide (VIP), pituitary
adenylate cyclase-activating polypeptide (PACAP)
and helospectin. Interestingly, more recent studies
utilizing similar approaches have also demonstrated
the co-localization of neuronal nitric oxide synthase
(nNOS) and VIP with vesicular acetylcholine
transporter (VAChT), a marker for cholinergic
neurons [22]. Each of these neurotransmitters has
been shown to cause relaxation of isolated penile
cavernosal tissue strips. In contrast, tyrosine
hydroxylase, a marker for adrenergic nerves, was not
associated with any of the other neurotransmitters
examined. Thus, these data suggest that there
may be a single class of parasympathetic nerves
containing acetylcholine and the various NANC

The endothelium produces many vasoactive compd
pounds that can influence the contractile, trophic or
synthetic function of vascular smooth muscle cells.
Among the factors that cause relaxation are nitric
oxide (NO), carbon monoxide (CO), endotheliumderived hyperpolarizing factor (EDHF), prostacyclin
(PGI2), and endothelin (through ETB receptors).
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Among the factors that cause contraction are endd
doperoxides, thromboxane A2, superoxide anions,
and endothelin (through ETA receptors). One of the
more novel mechanisms of regulating endothelial
signaling involves changes in the number of caveold
lae on the surface of endothelial cells. Caveolae are
invaginated microdomains of plasma membrane that
are rich in endothelial nitric oxide synthase and the
family of transmembrane structural proteins known
as caveolins, as well as cholesterol, sphingolipids,
and glycosylphosphatidylinositol-linked proteins. In
addition, caveolae contain numerous other signaling
proteins such as receptors with seven-transmembd
brane domains, G-proteins, adenylyl cyclase, phospd
pholipase C, protein kinase C, calcium pumps, and
calcium channels. Thus, these specialized signaling
regions have been termed transductosomes [29].

within the cell membrane [30]. Independent of a
specific membrane receptor protein, G-proteins may
become activated due to their increased mobility
within the more fluid phospholipid bilayer as shear
stress is increased [30]. Such a change would be
caused by a rapid increase in blood flow, as occurs
during penile erection (Figure 1). Activation of Gproteins by shear stress may lead to receptor-indepd
pendent activation of phospholipase C, triggering a
rise in intracellular calcium and subsequent activatd
tion of endothelial NOS (eNOS). Alternatively, shear
stress-induced G-protein activation could stimulate
phosphatidylinositol 3-kinase (PI3K), which in turn
phosphorylates Akt (also known as protein kinase
B). Phosphorylated Akt is then able to phosphoryld
late eNOS, increasing its enzymatic activity in the
absence of calcium. An interesting mechanism that
has recently been defined is the activation PI3K
through sphingosine 1-phosphate (S1P). S1P recd
ceptors have been demonstrated in penile corpus
cavernosum and this may be an important pathway
mediating prolonged calcium-independent activation
of eNOS [31,32]. Increased shear stress can stimuld
late the production and secretion of numerous vasoad
active factors from the endothelium, but it remains
unclear as to how the cell differentially processes
flow-induced shear stress to produce specific factors.

Most cells possess the ability to respond to physicd
cal deformation through mechanotransduction pathwd
ways. By virtue of their location on the inner surface
of blood vessels, endothelial cells possess the abilid
ity to sense shear stress across their apical surface.
While the actual mechanisms of shear-induced signd
naling remain unknown, it has been hypothesized
that shear causes changes in membrane fluidity by
decreasing the density of phospholipid molecules

Figure 1. Activation of endothelium by shear stress. A) Receptor-independent activation of G-protein; B)
Shear-induced NO synthesis by calcium-dependent mechanism; C) Shear-induced NO synthesis by calciumindependent mechanism; D) Receptor-mediated NO synthesis by calcium-independent mechanism.

619

Comittee 13.indd 619

8/25/2010 1:07:05 PM

3. Vascular smooth muscle

smooth muscle (paracrine and autocrine regulation),
and 2) Intracellular diffusion of second messengers
from stimulated cells into adjacent cells by means of
gap junctions. These mechanisms are not mutually
exclusive and it is likely that they act in complementd
tary fashion to propagate regulatory signals.

As a major constituent and primary effector of the
vascular structures in the genitals, the vascular
smooth muscle cell (VSMC) is highly adaptable
and multi-functional. The two primary functions of
VSMCs are contraction and synthesis/maintenance
of extracellular matrix. In cell culture experiments,
VSMCs have been characterized as having either
“contractile” or “synthetic” functional phenotypes.
However, these two categories are considered to
be extremes that are manifested under in vitro condd
ditions and it is likely that a range of intermediary
phenotypes exist in any given tissue in vivo. Incd
creasingly, protein and gene expression studies are
illustrating the ability of VSMCs to alter their cellular
phenotypes in response to changes in their environmd
ment [33,34]. In addition, studies by developmental
biologists indicate that VSMCs in different vascular
beds may arise from varying cellular lineages (multd
tiple sources of progenitor cells) and can be recruited
ed from different locations in the developing embryo
[35]. Further, comparative studies of VSMCs have
led investigators to speculate that lineage-specific
differences in growth and transcriptional responses
may persist beyond the early developmental period
and into the adult organism [35]. It remains unclear
as to what extent the observed heterogeneity of
VSMCs is due to adaptation in altered cellular envd
vironments versus differences in lineage. The appd
parent mosaic nature of smooth muscle throughout
the body may account for some of the diversity in
responses found in different vascular tissues in
health and disease. Nevertheless, most VSMCs in
peripheral blood vessels are derived from the mesodd
derm and exhibit a set of common characteristics.
This chapter describes the general mechanisms
of signal transduction in smooth muscle cells that
regulate contractility with particular regard to genital
tissues. Additional consideration of non-contractile
responses in VSMCs is also included. However,
regulation of extracellular matrix by smooth muscle
has been omitted, since it is addressed elsewhere.
While much of the information specific to genital
tissue vascular physiology is derived from studies
on penile corpus cavernosum, findings from cardd
diovascular research will also be presented to gain
insight into VSMC function in male genital tissues.

Extracellular diffusion of regulatory substances
requires sufficient concentrations to be secreted
near a population of effector cells. The magnitude
of response would be determined by the number of
cells that were directly stimulated by the secreted
substance. In contrast, intracellular propagation of
signals along multiple cells through gap junctions
does not require every responding cell to be
activated by the initial stimulus. A single cell may be
stimulated by a secreted substance and generate
second messengers that can diffuse into neighboring
cells. In this mechanism, the magnitude of response
would be directly proportional to the number of cells
activated by the spread of intracellular messengers,
rather than the number of cells directly stimulated by
the secreted substance.
The structure and function of gap junctions in the
vasculature have been studied for the past several
decades. VSMCs and endothelial cells are known
to form functional syncytia by virtue of junctional
plaques in their plasma membranes [36,37]. These
plaques contain hundreds to thousands of gap junctd
tion complexes. The diameters of plaques between
VSMCs range from 0.2 to 0.5 μm, whereas those
between endothelial cells have been observed to
be up to twice as large [36]. The area of each junctd
tional plaque may be important in determining the
rate of signal propagation. Each gap junction channd
nel is formed by the docking of two hemi-channels;
each hemi-channel being contributed by an opposid
ing cell. Hemi-channels are hexameric structures
formed from connexins, a large family of proteins
derived from multiple genes [38]. VSMCs have been
shown to express connexin 40 (Cx40) and connexin
43 (Cx43), whereas endothelial cells express Cx37
in addition to Cx40 and Cx43 [36]. Connexin proteins
apparently have relatively short half-lives with estimd
mated cycling times of 1 – 5 hours [37]. This suggd
gests that junctional plaques are highly dynamic
structures that may have the ability to attenuate or
potentiate smooth muscle responses.

4. Coordinated regulation of VSMCs

While the role of most connexins have not been
studied in genital tissues, the expression of Cx43
has been confirmed in smooth muscle and endotheld
lial cells derived from human penile corpus cavernosd
sum [36,37]. Further, functional and pharmacologicd
cal studies, as well as theoretical modeling, suggest
that gap junctions play an important role in signal
propagation by virtue of their permeability to a wide
array of intracellular molecules, including ions, inositd
tol phosphates, cyclic monophosphates, nucleotide
triphosphates, nucleotides, amino acids, glucose

The majority of VSMCs in blood vessels and in caved
ernosal tissues are not adjacent to or in direct contact
with an endothelial cell or nerve terminus. However,
the thickness of any arteriole or trabecular bundle
is limited to several cell layers. Given this arrangemd
ment, intercellular communication for the purpose
of regulating smooth muscle tone in a coordinated
fashion can be accomplished by two general mechand
nisms: 1) extracellular diffusion of vasoactive and
trophic factors released by endothelium, nerves and
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and its metabolites, small RNAs, and small peptides
[39-42]. Although it is likely that connexins are not
uniformly permeable and do exert a level of specificid
ity, the selectivity and relative permeability of differed
ent gap junctions to intracellular signaling molecules
remains largely unknown and is the focus of more
recent research efforts. It has been postulated that
junctional permeability may change in response to
elevated concentrations of specific ions or second
messengers [40], but direct demonstration of this
phenomenon is lacking.

and 2 regulatory light chains that have a molecular
weight of 20 kD each (MLC20). One essential
and one regulatory light chain is associated with
each globular head in myosin. In smooth muscle,
myosin molecules self-associate into a side-polar
arrangement in which the globular heads protrude
in a linear array on 2 opposing sides of the thick
filament [48]. On any given side, the globular heads
are oriented in the same direction, but antiparallel
to those on the opposite side. This is in contrast to
skeletal muscle myosin, which has a bipolar helical
arrangement in which the globular heads protrude
in a helical pattern around the thick filament and
are oriented in opposite directions on either side
of the M-line within the sarcomere. Actin filaments
are composed of two long strands of globular actin
that intertwine into a double helical arrangement.
While troponins are absent in smooth muscle, other
regulatory proteins such as caldesmon and calponin
are known to be associated with actin. The potential
roles of these proteins will be discussed following a
brief presentation of the cross-bridge cycle.

In studies using non-genital tissues, junctional
plaques between endothelial and smooth muscle
cells have also been observed [43,44]. However,
the presence of these “myoendothelial” gap junctd
tions has not been studied in genital tissues and their
significance remains unclear. Thus, gap junctions
enable smooth muscle and endothelial cells to form
a continuous network of functional units. These celld
lular networks can rapidly coordinate the response
to various stimuli that may not be homogeneously
distributed throughout the tissue.

1. Force generation in VSMC – central
		role of calcium

III. MECHANISM OF SMOOTH
MUSCLE CONTRACTION

The contractile response of the smooth muscle
cell is tightly associated with the intracellular
concentration of free calcium (Ca2+). However,
intracellular Ca2+ regulates the contractile apparatus
in an indirect manner through the regulatory protein
calmodulin, which has the capacity to bind four
calcium ions. Calcium-bound calmodulin undergoes
a conformational change and thereby increases
its affinity for myosin light chain kinase (MLCK)
and activates it. Calmodulin-activated MLCK then
phosphorylates the serine-19 residue of MLC20. In
the presence of ATP, this phosphorylation enables
actin to activate the myosin ATPase and initiates
cross-bridge cycling. Crystal structure studies of
myosin complexed to analogues of ATP and the
ATP-ADP transition state suggest that a single
power stroke can achieve approximately 10 nm of
linear displacement [49].

Multiple overlapping pathways regulate vascular
smooth muscle tone. However, before any of these
mechanisms can be discussed, it is essential to
understand the basic mechanism by which smooth
muscle cells generate force, which is ultimately
determined by the interaction between myosin
crossbridges and actin filaments [45-47]. Numerous
dense bodies consisting of α-actinin are distributed
throughout the smooth muscle cell, either in the
cytoplasm or associated with the plasma membrane.
Analogous to the Z-disk structures in striated muscle,
dense bodies provide points of anchorage for
actin filaments and are themselves stabilized by a
network of intermediate filaments that are composed
of desmin and vimentin. Unlike striated muscle, the
molecular contractile units of interdigitating actin
(thin) and myosin (thick) filaments are not regularly
aligned with one another and can be oriented in
multiple directions.

Beginning with a state in which myosin cross-bridges
are bound to actin with high affinity in the absence
of ATP, one complete cycle consists of the following
events (see Figure 2):

Smooth muscle myosin is a large hexameric protein,
consisting of 2 heavy chains and 4 light chains. The
heavy chains are identical and have both globular
and linear domains. The linear domains contain the
C-termini and form coiled-coil structures that result in
the “tail” of the myosin molecule, while the globular
domains contain the N-termini and possess actin
binding sites and ATPase catalytic activity. These
globular heads of the myosin molecule form the
cross-bridges of the contractile apparatus. The 4 light
chains in myosin consist of 2 essential light chains
that have a molecular weight of 17 kD each (ELC17)

• Phosphorylation of MLC20 by Ca2+-calmodulinMLCK complex activates myosin’s ATPase.
• ATP binds the globular head of myosin and
causes it to dissociate from the actin filament. This
dissociation alters the cross-bridge angle to prepare
for the power stroke.
• In this dissociated state, myosin hydrolyzes ATP
and rebinds with actin in a low affinity state.
• Release of the hydrolyzed inorganic phosphate
increases the affinity of myosin for actin and
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Figure 2: Mechanism of smooth muscle contraction. Adapted from Kim NN, Vascular physiology of erectile
function, In: Carson CC, Kirby RS, Goldstein I, Wyllie MG, editors, Textbook of Erectile Dysfunction, 2nd Edittion. New York, USA: Informa Healthcare, 2009.

generates the power stroke of the globular myosin
head, shortening the contractile apparatus

the action of MLCK becomes more efficient. Thus,
modulation of MLCP activity is thought to be important
for regulating smooth muscle contraction. MLCP is
a holoenzyme consisting of a type 1 phosphatase
(PP1cδ), a myosin-targeting subunit (MYPT1 – also
called MBS for myosin binding subunit), and a 20
kD subunit of unknown function [50,51]. The activity
of MLCP can be modulated by a variety of factors.
Two of the more well-recognized mechanisms
involve both direct and indirect effects of Rho/Rhokinase pathway. Rho proteins are small GTPases
classified as a subgroup of the Ras superfamily
and can be activated by the binding of agonists to
G-protein coupled receptors [52]. Activated Rho
can in turn activate Rho-kinase (also called ROK or
ROCK), a serine/threonine kinase. Rho-kinase can
then phosphorylate multiple substrates including
MYPT1, the 17 kD protein kinase C-potentiated
inhibitor protein (CPI-17), and MLC20 [52-54].
Phosphorylation of MYPT1 and CPI-17 results in
the inhibition of PP1c phosphatase activity, whereas
phosphorylation of MLC20 would stimulate activation

• Dissociation of ADP from myosin enables another
molecule of ATP to bind the myosin cross-bridge and
continue onto a second cycle.
This series of events continues until MLC20 is depd
phosphorylated by myosin light chain phosphatase
(MLCP). Assuming that energy stores are not limitid
ing, maintenance of high intracellular Ca2+ concentd
trations assures that MLCK remains active and perpd
petuates cross-bridge cycling.
2. Regulatory molecules influencing
the contractile apparatus

a) Myosin light chain phosphatase and Rhokinase
At any given level of intracellular Ca2+, the contractile
apparatus may become further sensitized by the
inhibition of MLCP, such that the rate of myosin
dephosphorylation (inactivation) is reduced and
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of myosin. In genital smooth muscle, the RhoA/Rhokinase pathway and its effects on MLCP have been
shown to play an important role in regulating smooth
muscle contractility in both male and female genital
smooth muscle [55-58], whereas the importance
of MLC20 phosphorylation by Rho-kinase remains
unclear. The presence of CPI-17 protein has
been detected in human and rabbit penile corpus
cavernosum [55], but its functional significance
remains to be determined.

well as with caldesmon. Thus, through changes in
their associations between actin and myosin and
other key signaling molecules, calponin, caldesmon
and tropomyosin may regulate cross-bridge cycling
and VSMC tone in a manner that could not be accd
complished by calcium alone.

c) Latch – a unique characteristic of VSMC
contraction
A hallmark of smooth muscle function is its ability to
maintain tension for prolonged periods without a corrd
respondingly high consumption of energy. Thus, the
rate of ATP hydrolysis is not proportional to the numbd
ber of myosin heads engaged in generating force.
This efficiency in maintenance of tone has been
termed the latch state and is critical for sustaining the
“basal” non-aroused state in genital tissues, which
requires the smooth muscle to remain contracted for
most of the time. The mechanism by which VSMCs
can achieve latch remains unknown. However, decd
creased MLC20 phosphorylation and low myosin
ATPase activity have been associated with latch
[47]. In addition, after attaining the latch state, mammd
malian smooth muscle is not able to redevelop force
when cross-bridges are subjected to a quick reld
lease by the addition of ATP in the absence of Ca2+.
These data suggest that the latch state results from
a decrease in the rate of cross-bridge detachment
from the actin filament. Under normal physiological
conditions, ATP availability is not restricted and any
dephosphorylated myosin bound to actin in the high
affinity state would quickly bind ATP and dissociate
from the actin filament. Thus, this mechanism could
not account for a slow rate of cross-bridge detachmd
ment. For these reasons, it has been proposed that
dephosphorylated myosin remains bound to actin
in the high affinity state while still binding ADP. This
type of interaction could also facilitate cooperative
attachment of non-phosphorylated myosin to actin to
help stabilize the latch state. Recently, it has been
proposed that calponin participates in the latch state
by simultaneously binding actin and myosin to stabd
bilize cross-bridge interactions and slow the rate of
detachment [60].

b) Potential regulatory roles of actin-associaated proteins in VSMCs
Inasmuch as myosin may be considered the molecud
ular motor that mediates contraction, experimental
evidence suggests that cross-bridge cycling rates
and tension development in smooth muscle are not
necessarily proportional to MLC20 phosphorylation
[46,59]. These discrepancies are partially attributable
to the presence of other proteins associated with actd
tin that may regulate myosin-actin interactions. Incd
cluded in this list of proteins are caldesmon, calponin,
and tropomyosin. While much of the experimental
evidence regarding these actin-associated molecd
cules remains controversial, ignoring these potential
regulatory mechanisms reduces our understanding
of the contractile apparatus to an oversimplification.
Both caldesmon and calponin have the ability to bind
actin and myosin and can inhibit myosin ATPase actd
tivity to suppress development of smooth muscle
tone [46,59]. In some studies, binding of Ca2+-activd
vated calmodulin to caldesmon or phosphorylation
of caldesmon by protein kinase C (PKC) or extracelld
lular regulated kinase 1 (ERK1) can antagonize the
inhibitory effect on myosin ATPase [59]. However,
whether caldesmon is a natural substrate for PKC or
ERK1 in the VSMC is subject to speculation. Interestid
ingly, calponin has been shown to bind desmin and
phospholipids, as well as ERK and PKC. Immunopd
precipitation studies demonstrate that calponin can
associate with ERK and PKC as a trimeric complex.
Additional evidence suggests that calponin binds the
regulatory domain of PKC and may facilitate its actd
tivation. In other studies, ERK has been shown to
be activated at the cell surface by phosphorylation
events, which result in translocation of ERK to the
contractile filaments, where it phosphorylates caldesd
smon and stimulates contraction [59].

IV. SIGNAL TRANSDUCTION
PATHWAYS REGULATING VSMC
TONE

Taken together, these data suggest that calponin
may facilitate agonist-induced signal transduction
by facilitating PKC activation in the plasma membd
brane. Further, calponin may mediate the targeting
of ERK and PKC to the plasma membrane. Lastly,
tropomyosin is intimately associated with actin filamd
ments, forming a continuous strand made of coiledcoil monomers. In the absence of troponins, smooth
muscle tropomyosin appears to participate in cooped
erative interactions between actin and myosin, as

Pathways that regulate smooth muscle contractility
ultimately influence intracellular Ca2+ levels and/or
alter the calcium sensitivity of the contractile proteins
(Figures 3 & 4). Thus, vasoactive substances via
pharmacomechanical coupling and/or changes
in cell membrane potential via electromechanical
coupling can change intracellular Ca2+ concentratd
tions, which regulate the contractile apparatus, as
described in the previous section. However, intracelld
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Figure 3. Signal transduction pathways regulating smooth muscle contraction. Red arrows indicate association, binding
and/or activation, whereas yellow arrows indicate inhibitory regulation. Indirect or putative interactions are indicated by
dashed arrows. AM = actin-myosin contractile apparatus; CaM = calmodulin; DAG = 1,2-diacylglycerol; ERK = extracelllular regulated kinase; IP3 = inositol 1,4,5-trisphosphate; IP3R = IP3 receptor; MLCK = myosin light chain kinase; MLCP =
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= phosphatidylinositol 3,4,5-trisphosphate; PI3K = phosphoinositide 3-kinase; PKC = protein kinase C; PLCβ = phosphollipase C beta; PLmb = phospholamban; ROC = receptor-operated channel; SOC = store-operated channel; SER = smooth
endoplasmic reticulum; SERCA = SER calcium ATPase. Adapted from Kim NN, Vascular physiology of erectile function,
In: Carson CC, Kirby RS, Goldstein I, Wyllie MG, editors, Textbook of Erectile Dysfunction, 2nd Edition. New York, USA:
Informa Healthcare, 2009.

lular Ca2+ concentrations need not change for contd
traction or relaxation to occur if the sensitivity of the
contractile apparatus to Ca2+ is changed. This addd
ditional mode of Ca2+-independent regulation can resd
sult in sensitization through inactivation of MLCP or
desensitization through the inactivation of MLCK.
Both phosphatase and kinase activity can be inhibid
ited by phosphorylation events (e.g. phosphorylation
of MLCP by Rho-kinase). In light of these fundamentd
tal mechanisms that alter smooth muscle tone, the
main signal transduction pathways that regulate intd
tracellular Ca2+ levels and contractile apparatus sensd
sitivity to Ca2+ will be summarized in the following
sections.

review detailing the pharmacology of each vasoactive
substance or class of receptors is beyond the scope
of this chapter, several key pathways that regulate
smooth muscle tone will be highlighted.

a) Pathways involving IP3, DAG and PKC
Vasoconstrictor agonists such as norepinephrine
(α1-adrenergic receptors), endothelin-1 (ETA receptd
tors), angiotensin II (AT1 receptors), prostaglandin
F2α (FP receptors) and thromboxane A2 (TP recd
ceptors) bind their respective receptors to activate
Gq, which in turn stimulates phospholipase C beta
(PLC-β). This membrane bound enzyme hydrolyzes
phosphatidylinositol 4,5-bisphosphate (PIP2) to libed
erate inositol 1,4,5-trisphosphate (IP3) and 1,2-diacd
cylglycerol (DAG). IP3 binds to specific receptors
(IP3R) on the smooth endoplasmic reticulum (SER)
to stimulate the release of Ca2+ from intracellular
stores. IP3R’s act as Ca2+-activated Ca2+ channels,
similar to the ryanodine receptor. Binding of IP3 to
these receptors not only activates the channel, but

1. Pharmacomechanical coupling
In general, most vasoactive substances exert their
effects through intracellular signaling mechanisms that
involve at least some aspect of pharmacomechanical
coupling (contraction or relaxation in the absence of
membrane potential changes). While an exhaustive

624

Comittee 13.indd 624

8/25/2010 1:07:07 PM

CO

NO

Įs

Gs
Guanylyl
Cyclase

GTP

Adenylyl
Cyclase

K+
BKCa

Ca2+
ATPase
Ca2+

ATP

K+
KATP

K+

cAMP

K+
cGKI

GTP

Ca2+

NO

Ca2+

Vasodilatory
Agonists

cAK

cAK
cGMP

cGKI
PLmb

(inactive)

MLCK- P

P

SERCA

(inactive)

P

CaMK II

Desensitization

MLCK
AM- P

Hi Ca2+

Ca2+

SER

HSP20

Lower
Affinity
for CaM

P

cGMP

RELAXATION

AM
MLCP

cGMP - cGKI ȕ IP3R - IRAG
Complex
(inactive IP3R)

cGKI

Figure 4. Signal transduction pathways regulating smooth muscle relaxation. Red arrows indicate association, binding
and/or activation, whereas yellow arrows indicate inhibitory regulation. Indirect or putative interactions are indicated
by dashed arrows. AM = actin-myosin contractile apparatus; BKCa = calcium-activated maxi-K+ channel; cAK = cAMPdependent protein kinase; cGK = cGMP-dependent protein kinase; CaMK = calmodulin-dependent kinase; CO = carbon
monoxide; HSP20 = 20 kilodalton heat shock protein; IP3R = IP3 receptor; IRAG = IP3R-associated cGK substrate; KATP
= ATP-dependent K+ channel; MLCK = myosin light chain kinase; MLCP = myosin light chain phosphatase; NO = nitric
oxide; PLmb = phospholamban; SER = smooth endoplasmic reticulum; SERCA = SER calcium ATPase. Adapted from Kim
NN, Vascular physiology of erectile function, In: Carson CC, Kirby RS, Goldstein I, Wyllie MG, editors, Textbook of Erectile
Dysfunction, 2nd Edition. New York, USA: Informa Healthcare, 2009.

also increases the sensitivity of the IP3R to Ca2+ and
facilitates calcium-induced calcium release (CICR). It
is likely that specialized regions of the SER containid
ing IP3R’s remain in close proximity to the plasma
membrane, enhancing signaling efficiency through
the maintenance of functional microdomains [61].

in providing a source of Ca2+ for sustaining signal. It
is interesting to note that very high levels of intracd
cellular Ca2+ (near the micromolar range) can itself
trigger desensitization of MLCK by activating Ca2+calmodulin-dependent kinase II (CaM kinase II).
CaM kinase II has a significantly lower sensitivity to
Ca2+ than MLCK and is activated only at higher Ca2+
concentrations. Once activated, CaM kinase II phospd
phorylates MLCK. This phosphorylation decreases
the affinity of MLCK for Ca2+-activated calmodulin
and thereby reduces its kinase activity. Thus, strong
stimuli that cause Ca2+ to rise to very high levels can
trigger a feedback inhibition response.

As Ca2+ efflux from the SER decreases the internal
stores, free Ca2+ is recycled back into the SER by the
SER Ca2+-ATPase pump (SERCA). Since SERCA
is not able to recycle Ca2+ with complete efficiency,
store-operated channels (SOC’s) in the plasma
membrane enable entry of extracellular Ca2+ to repd
plenish the internal stores (capacitative Ca2+ entry).
The mechanism by which the SER regulates SOC’s
is not understood. However, it is clear that SOC’s
and SERCA function to prevent depletion of internal
Ca2+ stores. Upon dissociation of agonists from their
receptors, SERCA restores intracellular Ca2+ levels to
the basal state and thereby is an important mechand
nism of signal termination. During prolonged periods
of stimulation, SOC’s may play a more important role

DAG is also an important intracellular second messd
senger generated by PLC. DAG directly activates
PKC, a family of isoenzymes that participate in divd
verse cellular functions and have the ability to transld
locate between the cytoplasm and the plasma membd
brane. With regard to smooth muscle tone, PKC
can regulate ion channels or phosphorylate multiple
substrates to facilitate contraction [46,62]. While
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these mechanisms are less well-defined, PKC may
participate in activating the ERK signaling pathway
to affect caldesmon function, as previously outlined
in the section on actin-associated proteins. Through
similar mechanisms, PKC may also mediate Ca2+independent contraction, since several of the PKC
isoforms are insensitive to Ca2+ while still being
activated by DAG. It is also interesting to note that
PKC has been shown to inhibit Ca2+ channel activid
ity and promote Ca2+ extrusion through the Na+/Ca2+
exchanger; events that would decrease intracellular
Ca2+ and cause VSMC relaxation [62]. Thus, while
there are mechanistic aspects of PKC that are not
fully understood, it seems likely that PKC causes
contraction through Ca2+-independent mechanisms.

dependent on G-protein (Gq), PLC and DAG, but is
independent of IP3 and PKC [63]. Yet, phosphorylatd
tion events are known to activate receptor-operated
channels. MLCK inhibitors prevent nonselective
cation current but the direct involvement of MLCK
is inconsistent with other experimental data. Thus,
it is likely that DAG activates another kinase that is
similar to MLCK. Recent studies suggest that receptd
tor-operated channels and store-operated channels
share extensive homology and belong to the transient
receptor potential channel (TRPC) family [64]. This
family of channel proteins was first identified in the
photoreceptors of Drosophila, where they mediate a
sustained current in response to light activation of
rhodopsin. To date, 7 mammalian homologues have
been identified. Each channel consists of 4 subunits
and each subunit has 6 transmembrane segments.
The extent to which receptor-operated channels
contribute to agonist-induced contraction, relative to
mobilization of intracellular stores by IP3, remains
unclear. However, antisense oligonucleotide studies
in rat cerebral arteries suggest that downregulation
of TRPC protein reduces reflex vasoconstriction in
response to increased blood pressure [65].

An important distinction to note is the source of
DAG. In addition to PIP2 hydrolysis by PLC-β, which
generates IP3 and DAG, hydrolysis of phosphatidylcd
choline (PC) by either a different isoform of PLC or
the sequential action of phospholipase D (PLD) and
phosphatidate phosphohydrolase (PA-PHA), prodd
duces DAG alone and does not result in the mobild
lization of intracellular Ca2+. It has been postulated
that the rate of force development and the duration
of contraction is related to the activation of different
isoforms of phospholipid hydrolytic enzymes and
PKC [62]. Thus, the rate and extent of DAG synthesd
sis by the various phospholipases and the presence
or absence of IP3 co-production may be correlated
with the type of contractile response exhibited by the
smooth muscle (e.g. short and transient vs. slowly
developing and sustained). While PLD activity has
been detected after exposure to norepinephrine, endd
dothelin and angiotensin II, the significance of this
enzyme in mediating VSMC contraction is unclear.
PLD activation may be a secondary response to
strong activation of PKC as occurs experimentally
with phorbol ester stimulation. It is also possible that
PLD may play a more important role in mediating
trophic, rather than tonic, effects. In VSMCs, termind
nation of DAG/PKC signaling is accomplished predd
dominantly by hydrolysis of DAG by lipases to yield
free fatty acids and glycerol [62]. However, DAG can
also be recycled to synthesize phospholipids and
triacylgycerols.

Lastly, it is important to note that similar pathways
regulating Ca2+ flux also occur in nerves and in
endothelial cells. However, in these cell types, they
usually stimulate the production of vasoactive factors
that have Ca2+-dependent synthetic enzymes. In
intact tissues, these vasoactive compounds often
cause relaxation of VSMCs even though they have
the capability to directly stimulate smooth muscle to
cause contraction (e.g. kinins and acetylcholine).
Thus, the proximity of smooth muscle, endothelium
and nerves in vascular tissues dictates that the
net response of VSMC tone is dependent on the
activation of specific receptor-mediated pathways
and also the type of cell in which these pathways are
primarily activated.

b) Pathways involving cyclic nucleotides
Generation of cyclic nucleotides (cGMP and cAMP)
by guanylyl and adenylyl cyclases is a primary mode
of mediating VSMC relaxation. Vasodilators such as
VIP and prostaglandins E and D activate G-protein
(Gs) coupled receptors that can stimulate plasma
membrane associated adenylyl cyclase, whereas
soluble (cytosolic) guanylyl cyclase can be directly
activated by nitric oxide or carbon monoxide by
binding to the heme moiety of the enzyme. Guanyld
lyl cyclase activity is also present in the cytoplasmic
domains of natriuretic peptide receptors. In penile
cavernosal smooth muscle, C-type natriuretic peptd
tide (CNP) receptor mRNA has been detected and
CNP can stimulate cGMP accumulation and induce
tissue relaxation [66,67]. However, the importance
of membrane associated guanylyl cyclase in the normd
mal function of genital tissue VSMC remains to be
determined. Negative regulation of cyclic nucleotide

Another mechanism of increasing intracellular Ca2+
is by permitting entry of extracellular Ca2+ through recd
ceptor-operated channels without a change in membd
brane potential [63]. Norepinephrine, endothelin,
vasopressin and angiotensin II cause the opening
of Ca2+-permeable, nonselective cation channels.
While these channels are termed “nonselective”,
they do exhibit greater permeability to extracellular
Ca2+ compared to other cations. In addition, their
activity is not dependent on intracellular Ca2+ levels
and can thus be distinguished from SOC’s. The actd
tivation of α1-adrenergic receptor by norepinephrine
is a well-studied example of VSMC contraction mediad
ated by receptor-operated channels. This process is
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generation can facilitate contraction of VSMCs. The
primary example is that of α2-adrenergic receptors,
which act through Gi to inhibit adenylyl cyclase.

terestingly, cAMP-mediated relaxation was unaffected
ed by mutated, non-functional IRAG [81], whereas
cAK can phosphorylate phospholamban to increase
Ca2+ re-uptake [82]. Thus, the combined actions of
cGKI and cAK can inhibit Ca2+ release from intracd
cellular stores and also stimulate Ca2+ re-uptake.

Increased levels of intracellular cAMP and cGMP
cause the activation of cAMP-dependent and cGMPdependent protein kinases (cAK and cGK) [68-70].
Each cyclic nucleotide-dependent kinase can be
activated by both cAMP and cGMP, although crossactivation requires approximately 10-fold higher
concentrations of cyclic nucleotide [46]. Thus, in addd
dition to specific activation, there is potential crossactivation of cAK (also called protein kinase A) and
cGK (also called protein kinase G), which may be
a mechanistic basis for signal cross-talk. However,
while cAK and cGK may phosphorylate a number
of common substrates, several lines of evidence
indicate that the activation of cGK by cGMP and
cAMP is the predominant mechanism by which cycd
clic nucleotides decrease intracellular Ca2+ to cause
VSMC relaxation [46,71-74]. It should be noted that
this does not rule out or diminish the participation of
cAK-mediated pathways. For example, cAK (but not
cGK) can inhibit Ca2+-calmodulin activation of MLCK
through phosphorylation of MLCK [75]. Therefore, it
is possible that cAK may play a more important role
in Ca2+ desensitization of the contractile apparatus,
rather than in reducing intracellular Ca2+ concentratd
tion. Nevertheless, as discussed below, it is likely
that cyclic nucleotides provide redundant regulation
of smooth muscle relaxation.

Additional and perhaps equally important pharmacd
comechanical mechanisms by which cGMP and/or
cGKI may cause relaxation involve activation of the
plasma membrane Ca2+-ATPase pump, inhibition of
IP3 generation, inhibition of Rho-kinase, stimulation
of MLCP, and phosphorylation of heat shock proteins
[71,76]. These mechanisms have been demonstrated
ed in various cells, but their relevance to VSMCs in
genital tissues has not been explicitly shown. The
plasma membrane Ca2+-ATPase produces Ca2+ effd
flux independent of Na+ and its activity may be stimud
ulated by cGMP directly or through intermediate enzd
zymes/metabolites that are regulated by cGKI. PLC
activity can also be inhibited by cGMP to reduce IP3
production. Some studies suggest that Rho-kinase
and MLCP can both be phosphorylated by cGKI to
antagonize Rho-kinase activity and stimulate MLCP.
Since phosphorylation of MLCP by cGKI and Rho-kind
nase cause opposite effects on phosphatase activity,
it is assumed that the phosphorylation sites are differed
ent. Lastly, the constitutively expressed 20 kD heat
shock protein (HSP20) is associated with actin filamd
ments and has been postulated to regulate smooth
muscle contraction. Both cGK and cAK have the
ability to phosphorylate HSP20, which presumably
leads to desensitization of the contractile apparatus.

Cyclic GMP-dependent protein kinases are derived
from 2 different genes that encode type I (cGKI) and
type II (cGKII). Type I cGK is a dimer consisting of
two identical subunits comprising a molecular mass
of 156 kDa, and is widely distributed throughout the
body. In smooth muscle, only cGKI is expressed and
exists as 2 splice variants (cGKIα and cGKIβ). Type
II cGK is a monomer of 86 kDa, and has limited tissd
sue distribution, having been found only in intestind
nal epithelium, kidney and brain [76]. While specific
roles of the 2 different cGKI isoforms are an area of
continuing investigation, there is evidence that both
isoforms differ considerably in their functional proped
erties[77-79]. Immunoprecipitation studies in smooth
muscle indicate that cGKIβ is associated with IP3R
and a 125 kD protein known as IP3R-associated
cGK substrate (IRAG); both of which act as subsd
strates for the kinase [80]. Phosphorylation of IP3R
and IRAG decreases agonist-induced Ca2+ release
from the SER. Recently, deletion mutation studies
demonstrated that IRAG is a critical protein in mediad
ating cGMP-dependent relaxation of smooth muscle
[81]. In addition, cGKI is known to phosphorylate
phospholamban, a small membrane-associated protd
tein (6 kD homopentamer) that constitutively inhibits
SERCA. Phosphorylation of phospholamban inactivd
vates its inhibitory control of SERCA and increases
Ca2+ re-uptake into the SER, where Ca2+ is bound by
proteins such as calsequestrin and calreticulin. Intd

In the penis, immunostaining for cGKIα and cGKIβ
has been observed within the smooth musculature
and the endothelium of cavernous arteries and
sinusoids. Double-staining protocols revealed the
co-localization of α-actin, cGMP, eNOS and cGKI
isoforms, the expression of cGKI isoforms was
confirmed by Western blot analyses [83]. Findings
from in vitro functional studies are also in support
of a significance of the cGKI in the control of human
penile erectile tissue [84,85].

c) Phosphodiesterases
One of the main mechanisms by which cyclic
nucleotide signaling is terminated is by the action
of phosphodiesterases (PDEs), a heterogenous
group of hydrolytic enzymes. PDEs are classified
according to their preference or affinity for cAMP
and/or cGMP, kinetic parameters of cyclic nucleotide
hydrolysis, relative sensitivity to inhibition by various
compounds, allosteric regulation by other molecules,
and chromatographic behavior on anion exchange
columns. PDEs share a catalytic domain of ~270
amino acids, an N-terminal regulatory domain
responsible for binding cofactors, and a C-terminal
domain of unknown function. Eleven families of PDE
isoenzymes can be distinguished [86-91]. Some of
these isoenzyme families contain more than one
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gene (isogenes) and some genes are alternatively
spliced so that more than 50 isoenzymes or variants
have been described to date [92-95].

PDE isoenzymes 3 and 4. Evidence for the
presence of PDE 3 and 4 in human erectile tissue
has been shown and messenger RNAs encoding
for PDE3A, PDE4A-D, PDE7A and PDE8A, all of
which are known to hydrolyze cAMP, were shown
by means of RT-PCR and Northern blot analyses
[97,98]. Results obtained in vitro suggest that PDE3
and PDE4 might be the predominant isoenzymes
in the human corpus cavernosum) [97,99]. A
significant role of PDE4 and cAMP in the control of
human erectile tissues is further supported by the
finding that immunoreactions specific for PDE4 and
PDE4A were detected in cavernous endothelial
and neuronal structures [84]. Interestingly, it has
been shown that the reversion of tension mediated
by an α1-adrenoceptor of isolated human corpus
cavernosum induced by sildenafil and tadalafil were
reversed by the protein kinase A inhibitor Rp-8CPT-cAMPS, suggesting an involvement of cyclic
AMP-mediated mechanisms in the action of PDE5
inhibitors. On the basis of these observations, an
important complementary role might be considered
for the adenylyl cyclase/cAMP/cAK pathway in the
control of cavernous smooth muscle tone. This
provides a rationale to further investigate the effects
of selective PDE4-inhibitors, as well as compounds
inhibiting both PDE5 and PDE4, in models for erectile
dysfunction [100].

Thus far, 6 out of these 11 isoenzymes (PDE1, 2, 3, 4,
5 and 11) have been proven to be of pharmacological
importance. Since the distribution and functional
significance of PDE isoenzymes varies in different
tissues, isoenzyme-selective inhibitors have the
potential to exert specific effects on the target tissue.
Although mammalian tissues express several
members of PDE families or more than one variant
of an individual family, there are numerous examples
where an individual PDE is predominantly found in a
specific location. Preferential expression of PDE5
in the corpus cavernosum and the cGMP-mediated
relaxation of the cavernous smooth muscle during
sexual stimulation have made inhibition of this
enzyme by sildenafil, vardenafil and tadalafil a clinical
benefit in the management of erectile dysfunction
(ED). PDE5 was first detected as the major cGMP
binding protein in lung and later characterized as
a cGMP-binding cGMP-specific PDE. The purified
protein is a homodimer of 99.6 kDa subunits and
binds two zinc atoms per monomer (Kd ~0.5 mM)
which are necessary for catalysis. PDE5 has two
allosteric sites for cGMP binding (Kd ~1.3 and 3 mM).
Occupancy of these sites is necessary for PDE5
phosphorylation which has been shown to occur in
rat vascular smooth muscle cells via cKG-dependent
mechanisms. The amino acid residues comprising
the active site of PDE5 have been examined by site
directed mutagenesis studies and characterization of
the mutant enzymes. Substitution of only four amino
acids alters the cGMP selectivity of PDE5 toward
cAMP by more than 100 fold. Within the active site,
substitution of His643 and Asp754 (common to all
PDEs) and His603, His607, His647, Glu672, and
Asp714 produced marked changes in kcat while
substitution in Tyr602 and Glu775 dramatically
increased the Km (wildtype ~2 mM) without affecting
the velocity of the enzyme.

2. E
 lectromechanical coupling 		
– contraction and relaxation
pathways
Pathways that regulate VSMC tone and are associad
ated with changes in membrane potential are defined
as electromechanical coupling mechanisms. The primd
mary electromechanical mechanism of contraction in
VSMCs involves depolarization and the opening of
voltage-gated L-type Ca2+ channels to allow influx of
extracellular Ca2+. While VSMCs in genital tissues
do not exhibit inherent autorhythmicity, they do exhd
hibit cyclical phasic activity associated with changes
in electrical signal. Most likely due to the release of
paracrine and autocrine substances including neurd
rotransmitters, this activity is inhibited by nifedipine,
an L-type Ca2+ channel blocker [101]. Contractile
responses caused by norepinephrine, endothelin-1
and angiotensin II are partly mediated by L-type Ca2+
channels [102-104]. Recent studies indicate that Ltype Ca2+ channels can be activated by phosphatidd
dylinositol 3,4,5-trisphosphate (PIP3) which is derd
rived from PIP2 through the action of phosphoinositid
ide 3-kinases (PI3K) [102]. PI3K’s are associated
with the plasma membrane and can be activated
by G-protein coupled receptors or tyrosine kinases.

Nevertheless, since PDEs form a biochemically and
structurally diverse family of proteins, there might be
more than one PDE isoenzyme or isogene serving
as potential drug target in the treatment of ED. In the
1990s, the presence of PDE isoenzymes 2, 3, 4, and
5 was reported in cytosolic supernatants of human
erectile tissue [96]. In addition, the expression of
mRNA transcripts specifically encoding for 14 differed
ent human PDE isoenzymes and isoforms in human
cavernous tissue was shown by means of RT-PCR
and Nothern Blot analysis: PDE1A, PDE1B, PDE1C,
PDE2A and PDE10A, which hydrolyze both cyclic AMP
and cyclic GMP; the cyclic AMP-specific PDE isoenzd
zymes PDE3A, PDE4(A-D), PDE7A and PDE8A, and
the cGMP-specific PDEs PDE5A and PDE9A [97].

Mobilization of intracellular Ca2+ through the IP3
pathway can also trigger noncapacitative entry of
extracellular Ca2+. Ca2+-activated nonspecific cation
channels (distinct from receptor-operated channels)
allow influx of extracellular Ca2+ along with Na+,

The intracellular level of cAMP in human erectile
tissue is mainly regulated by the cAMP-degrading
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which depolarizes the VSMC. This depolarization
can activate L-type Ca2+ channels to further increase
Ca2+ entry. In addition, the presence of Ca2+-activated
ed Cl- channels in penile corpus cavernosum suggd
gests that Cl- influx may also play a role in depolarid
izing the VSMC [105]. Specific blockers of Cl- channd
nels produce transient periods of penile tumescence
and prolong neurogenic erection.

V. MAJOR REGULATORS OF PENILE
CORPUS CAVERNOSUM SMOOTH
MUSCLE CONTRACTILITY
1. Nitric oxide (NO)
NO is the primary mediator of NANC parasympatd
thetic input and endothelium-dependent relaxation in
the corpus cavernosum [19]. A highly reactive and
unstable gas, NO can regulate a wide array of physiod
ological functions in mammals. It is apparently syntd
thesized on demand (with little or no storage) from
the amino acid L-arginine and molecular oxygen by
a family of enzymes known as NO synthases (NOS).
Three distinct isoforms of NOS have been identified
which were originally named after the tissues in which
they were first described. Neuronal NOS (nNOS or
type I) and endothelial NOS (eNOS or type III) are
Ca2+/calmodulin-dependent, constitutive isoforms.
Inducible NOS (iNOS or type II) is a Ca2+-independent
isoform that is mainly expressed in macrophages
and other tissues following an immunological stimuld
lus [112]. After the gaseous transmitter has been
released from nerve endings or the endothelium, NO
can readily cross plasma membranes to enter target
cells, such as the cavernosal smooth muscle cell.
NO promotes the synthesis and accumulation of the
second messenger molecule cGMP by the activation
of the soluble guanylyl cyclase (sGC), which is the
main intracellular receptor for NO. sGC is a heterodimd
meric protein that consists of an α- and β-subunit,
both presenting a homologous domain constituting
the catalytic center known to generate cGMP. The
enzyme also contains a prosthetic heme attached
to a histidine residue of the β-subunit, which is essd
sentially required for the activation of the enzyme
by NO. Although the binding of NO occurs in the
β-subunit, both subunits are required for the stimulatd
tion of enzyme activity[113,114]. The activation of
sGC is considered the most significant step in the
signal transduction cascade which leads to a reductd
tion in free cytosolic Ca2+ and, finally, penile erectile
smooth muscle relaxation. However, NO has also
been shown to interact directly with other cellular targd
gets including receptors, ion channels and pumps,
which may modulate smooth muscle cell contractd
tility, independent of the cGMP pathway (115-117).
Thus, in addition to guanylate cyclase, NO has other
intracellular targets, which may play a role in the
regulation of vascular smooth muscle contractility.

A major mechanism of VSMC relaxation is the actd
tivation of K+ channels. Activation of cGK and cAK
has been associated with the opening of Ca2+-activd
vated maxi K+ (BKCa) channels in the plasma membd
brane, causing hyperpolarization. Various mechand
nisms involving direct and indirect phosphorylatd
tion/dephosphorylation events mediated by cGK or
cAK have been postulated for the activation of BKCa
channels in smooth muscle from different vascular
beds. However, the precise mechanisms remain undd
defined. Hyperpolarization mediated by BKCa channd
nels has been shown to be an important mechanism
of NO-cGK-dependent relaxation in the cavernosal
smooth muscle of the penis [106]. Some vasodilatd
tors that stimulate cAMP production have also been
shown to activate ATP-sensitive K+ channels (KATP)
in penile cavernosal tissue and resistance arteries
[107,108]. Collectively, changes in membrane potentd
tial due to increased K+ efflux inactivates L-type Ca2+
channels to inhibit Ca2+ influx. NO may also cause
VSMC hyperpolarization independent of cGMP and
cGK. In aortic smooth muscle cells, NO has been
shown to directly activate BKCa channels [109].
As their name suggests, BKCa channels are activated
by Ca2+. When contractile pathways are activated
and intracellular Ca2+ concentration is high, BKCa
channels may provide negative feedback regulatd
tion. During the past decade, there has also been
increasing evidence that transient, localized bursts
of intracellular Ca2+ release or sparks in VSMCs can
cause relaxation through BKCa channels [110,111].
These sparks are limited to microdomains of the
SER that are situated just below regions of plasma
membrane containing a collection of BKCa channels.
The proximity of these Ca2+ release sites to the effectd
tor channels enables the local concentration of Ca2+
to become sufficiently high such that a hyperpolarid
ization response is triggered without global changed
es in intracellular Ca2+. The K+ currents elicited by
Ca2+ sparks have been referred to as spontaneous
transient outward currents (STOCs). The regulation
of Ca2+ sparks is not well understood, but ryanodd
dine receptors, which are also present on the SER
of VSMCs are thought to play an important role in
their generation. In both vascular and non-vascular
smooth muscle cells, Ca2+ sparks have also been
shown to activate Cl- channels to cause spontaneod
ous transient inward currents (STICs) that depolarid
ize the smooth muscle and lead to contraction [111].
In VSMCs of genital tissues, the regulatory role of
Ca2+ sparks, STOCs and STICs remain to be studied.

2. Prostaglandins
Prostanoids (eicosanoids, prostaglandins) are
twenty-carbon derivatives produced by the action
of cyclooxygenases on the common precursor
arachidonic acid [118]. Prostanoids act locally
and exert both trophic and tonic effects in an
autocrine and paracrine manner. In the corpus
cavernosum, prostanoids may play an important role
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in the regulation of extracellular matrix production.
However, this discussion will limit its focus to the
effects of prostanoids on smooth muscle contractility.
The precise physiologic role of prostaglandins in
penile erection remains poorly defined. In vitro,
prostaglandins appear to be responsible for the
rhythmic spontaneous contractile activity observed
in isolated corpus cavernosum tissue [19,119]. In
addition, the anti-platelet aggregating effects of
PGI2 (prostacyclin) and NO, both released by
the endothelium, may be important in preventing
coagulation of blood, since blood flow within the
cavernosal bodies is neglible during full penile
tumescence.

tion (by stimulating phosphatidylinositol hydrolysis or
inhibiting adenylate cyclase, while EP2, EP3II and
EP4 receptors mediate smooth muscle relaxation
by coupling to Gs protein and stimulating adenylate
cyclase to increase intracellular cAMP. In certain
cases, the same isoform (e.g. EP3II receptor) has
been reported to both increase intracellular cAMP
possibly by a Gs-coupled mechanism and decrease
cAMP via a pertussis toxin sensitive Gi-coupled
mechanism, depending upon the density of receptd
tors in the plasma membrane.

3. The special role of oxygen
Oxygen tension plays an active role in regulating
penile erection [121,123,125]. Measurements of
cavernosal blood PO2 in human volunteer subjects
indicate that oxygen tensions change rapidly during
the transition from the flaccid to the erect state. In
the flaccid state, cavernosal blood PO2 is compard
rable to that in venous blood (~35 mm Hg). Folld
lowing intracavernosal administration of papaverine
and phentolamine to induce erection, cavernosal
blood PO2 increases to arterial levels (~100 mm
Hg), reaching 85% of the peak value within the first
minute. Maintenance of constant oxygen tension is
a critical imperative in most tissues of the body but
the penis is the only organ which changes from vend
nous to arterial oxygen tensions during the course of
its normal function. This transition is the basis of a
unique regulatory mechanism that takes advantage
of key synthetic enzymes which utilize molecular
oxygen as a co-substrate. NOS and prostaglandin
synthase are two well-studied examples of a class
of enzymes known as dioxygenases. At low oxygen
tensions, measured in the flaccid state of the penis,
the synthesis of nitric oxide are inhibited, preventing
trabecular smooth muscle relaxation. This inhibition
of nitric oxide synthesis is probably necessary for
the maintanence of penile flaccidity. Following vasd
sodilation of the resistance arteries, the increase in
arterial flow raises oxygen tension. In the oxygen enhd
hanced environment, autonomic dilator nerves and
the endothelium are able to synthesize nitric oxide,
mediating trabecular smooth muscle relaxation. The
synthesis of prostanoids is similarly regulated in the
flaccid versus the erect state [121-123]. Therefore,
oxygen tension may regulate the types of vasoactd
tive substances present in this vascular bed. For
example, at low oxygen tensions, endothelin may
predominate, while at high oxygen tension, nitric oxid
ide as well as prostaglandins are made due to the
requirement of oxygen for their synthesis.

The five primary active prostanoid compounds are
the prostaglandins PGD2, PGE2, PGF2α, PGI2 and
thromboxane A2 (TXA2) [119,120]. Isolated rabbit
corpus cavernosum has been shown to synthesize
PGE2, PGF2α, TXA2 and PGI2 while human corpus
cavernosum smooth muscle cells in culture produce
PGE2 and PGF2α [121,122]. The expression and/or
activity of prostaglandin H synthase (PGHS1 and
PGHS2) mRNA and protein has also been reported
in rabbit corpus cavernosum and in cultured human
corpus cavernosum smooth muscle cells [119,121123]. It has been demonstrated that prostanoids
can induce both relaxation and contraction in penile
corpus cavernosum. In certain disease states,
prostanoid imbalance may contribute to erectile
dysfunction. For example, tissue levels of TXA2
are significantly increased in rabbits subjected to
iliac artery endothelial injury and high cholesterol
diet [124]. However, the clinical relevance of such
findings remain controversial. PGE is the only
endogenous prostaglandin that appears to elicit
relaxation of human trabecular smooth muscle; the
others causing constriction or having no effect on
smooth muscle tone. Exogenous PGE1 and PGE2
relax isolated cavernosal tissue at submicromolar
concentrations while PGE2 causes contraction at
concentrations of 10mu or greater. The synthesis
or pharmacologic action of PGD2 has not been
examined in corpus cavernosum and the receptors
for this prostanoid are localized primarily in the
retina, brain, and small intestines, suggesting highly
localized sites of action.
There are five major groups of prostanoid receptors
termed DP, EP, FP, IP and TP which mediate the
effects of PGD, PGE, PGF, PGI and thromboxane,
respectively [118]. EP receptors have been most extd
tensively studied and are further categorized into four
pharmacologic subclasses (EP1 - EP4). Several diffd
ferent isoforms of the EP3 receptor have been identd
tified and arise from alternative splicing of a single
gene product. The multi-functional, dose-dependent
effects of PGE2 may be explained by the coupling of
EP receptor subtypes and isoforms to different secod
ond messenger systems. In general, the EP1, EP3I
and EP3III receptors mediate smooth muscle contractd

4. Vasoactive Intestinal Polypeptide
(VIP)
VIP-immunoreactive nerves are widely distributed
throughout the genitourinary system [19,126]. Immd
munocytochemical detection of VIP indicates that
the highest concentrations are found in the proximd
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mal penile corpus cavernosum. Isolated corpus
cavernosum tissue from various species, including
human, monkeys, rabbit and dog, exhibit relaxatory
responses to VIP. VIP and NO synthase containid
ing nerves are often co-localized in penile tissue
[19]. The density and distribution of VIPergic nerves
within the penis has led many to postulate that VIP,
in addition to NO, is an important NANC neurotransmd
mitter regulating penile erection. Along with the
anatomical evidence, the role of endogenous VIP in
mediating penile erection is further supported by the
observations that anti-VIP antibodies and the VIP recd
ceptor antagonist VIP 10-28 inhibit nerve-mediated
relaxation in isolated cavernosal tissue strips [19].
However, the role of VIP as a modulator of trabeculd
lar smooth muscle tone remains inconclusive since
the effects of the peptide in vivo are not necessarily
consistent with the in vitro findings. Intracavernosal
administration of VIP in animals and humans has
yielded varying results, ranging from no effect to partd
tial tumescence to full erection. Thus, while descriptd
tive studies on the neuroanatomy and the observed
relaxatory effects of VIP are supportive of its potentd
tial role in mediating or enhancing the onset and
maintenance of penile erection, these responses are
not well characterized and the physiologic mechand
nisms underlying its action have yet to be completely
elucidated.

ity of endothelins to maintain long-lasting, sustained
contraction in corpus cavernosum smooth muscle.
Despite its action as a potent vasoconstrictor, the
role of endogenous endothelin in penile cavernosal
tissue has not been clearly defined. In animal moded
els, acute administration of an endothelin receptor
antagonist has potentiated erectile function, but this
same antagonist has not proven to be beneficial in
clinical studies [132]. It has been suggested that endd
dothelin may also exert vasodilatory effects at low
concentrations through a “super-high” affinity form of
the ETB receptor. Although this vasodilatory role of
endothelin in penile erection remains unclear, it has
been demonstrated in the rat that ET-3 and submaxid
imal doses of ET-1 increase intracavernosal pressd
sure, potentially by stimulating NO production [133].

VI. SIGNAL TRANSDUCTION
PATHWAYS REGULATING NONCONTRACTILE REPONSES IN
VSMCs
Changes in VSMC growth and extracellular matrix
production can have a profound impact on the
function of genital tissues. The extracellular matrix
itself is a dynamic structure that plays an important
role in modulating cell morphology, movement,
growth, differentiation and survival by regulating cell
adhesion, cytoskeletal machinery and intracellular
signaling. Given the perspectives on variations in
VSMC phenotype that were summarized in the
introduction of this chapter, it is possible that smooth
muscle cells may transform from primarily contractile
to primarily synthetic cells (or vice versa) in response
to changes in their environment (e.g. chronic disease
states or acute injury). Alternatively, there may be an
inherently heterogeneous population of VSMCs in a
given vascular tissue at any one time. In addition
to growth factors and cytokines, vasoactive factors
have also been shown to have trophic effects in
the vasculature, suggesting that many of the same
intracellular mediators that cause contraction or
relaxation are also involved in trophic responses
in VSMCs. While the overall integration of various
stimuli and coordination of responses in a single cell
is poorly understood, it is likely that the net response
of any given VSMC is dependent upon the overall
gene expression profile. Synthetic VSMCs are
primarily characterized by a significantly decreased
expression of contractile proteins. Thus, activation
of signaling pathways that may have mediated tonic
responses in contractile VSMCs can modulate cell
growth or matrix production in a synthetic VSMC.
Many of these pathways have been discussed in
previous sections of this chapter, but the specific
mechanisms regulating gene expression and cell
growth remain, in large part, to be elucidated. For
example, the NO-cGK pathway and its effects on
gene expression is an area of active study. While

5. Endothelin
Endothelin-1 (ET-1), a member of the endothelin famid
ily of peptides, is one of the most potent vasoconstrictd
tors yet described [127,128]. This peptide has also
been shown to have growth factor activity, stimulatid
ing mitogenesis in fibroblasts, smooth muscle, and
endothelial cells. In blood vessels, it is thought to
act as a paracrine hormone in the endothelial control
of vascular smooth muscle tone and structure of the
blood vessel wall. Similar to nitric oxide, endothelin
release from the intimal lining of blood vessels can
be induced by shear stress. However, little is known
about the physiological or cellular mechanisms
which regulate its production in the penis. In human
corpus cavernosum, ET-1 is synthesized by the endd
dothelium and elicits strong, sustained contractions
of corpus cavernosum smooth muscle [129,130].
Two major subtypes of endothelin receptors (ETA
and ETB) have been characterized and cloned. Both
receptor subtypes have been identified in penile
corpus cavernosum. They are distributed on both
the endothelium and the smooth muscle and are
distinguished by their binding affinity for ET-3 [131].
Exogenous ET-1 or ET-2 causes equipotent contractd
tion in isolated cavernosal tissue strips, whereas ET3 induces much weaker contraction in corpus cavernd
nosum. While the receptor binding affinity of ET-1
and ET-2 is not necessarily greater than that of other
contractile factors, the rate of dissociation (k-1 = 2.4
x 10-3/h for ET-1) is significantly slower than many
ligands [131]. This may account for the unique abilid
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it appears that cGKI modulates the ERK pathway
(also called mitogen-activated protein kinase or
MAP kinase) to modulate proliferation and migration
of VSMCs, the molecular targets of ERK that
eventually control gene transcription have not been
clearly defined [134].

To date, it is widely accepted that several disorders
of the male sexual response, such as male erectile
dysfunction (ED) and orgasmic dysfunctions, can
be therapeutically approached by influencing the
function of the vascular and non-vascular smooth
musculature of the genital tract. In order to achieve
a pronounced drug effect without significant adverse
events, especially on the cardiovascular system,
a certain degree of tissue selectivity is mandatory.
Selective intervention in intracellular pathways
regulating smooth muscle tone has become a
promising strategy to modulate tissue function.

Many growth factors stimulate cell surface receptors
with intrinsic tyrosine kinase activity in their
cytoplasmic domains. This tyrosine kinase activity
is considered essential to regulating cell growth.
Several of these receptors have been linked with the
activation PLC-γ. Also, as mentioned in the previous
section on pharmacomechanical coupling, PLD may
be more important for mediating trophic responses
than contractile responses. Some variations
in responses to growth factors and vasoactive
substances may be due to the different mechanisms
of activation for different PLC isoforms. In addition to
preferential activation of PLC-γ by tyrosine kinases,
the β1 and β3 isoforms of PLC are activated by the αq
subunit of Gq, whereas the β2 and β3 isoforms can
be activated by the βγ subunits of Gi. As described in
previous sections of this chapter, PLC activity gives
rise to DAG and stimulation of PKC. Stimulation of
PKC has been shown to have both proliferative and
anti-proliferative effects to platelet-derived growth
factor (PDGF), epidermal growth factor (EGF)
and angiotensin II [62]. While the reasons for this
variability remain unclear, it must be stressed that
multiple isoforms of PKC exist and each isoform
has numerous substrates. Aside from its effects
on the contractile apparatus and ion channels,
PKC has also been shown to modulate DNA
synthesis, potentially through the phosphorylation of
transcription factors [62]. Among the most intriguing
of these is nucleolin, a multi-functional protein located
primarily in the nucleolus. In addition to its activities
as a regulator of ribosomal DNA transcription and
ribosomal assembly, nucleolin has been shown to
regulate DNA decondensation and act as a plasma
membrane receptor and shuttling protein between
the cell surface and the nucleus [135].
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c. DIABETES AND METABOLIC SYNDROME
K Chitaley and J S Paick
the heterogeneity of the studied population. Since
the severity of ED was dependent on the duration
of diabetes, glycemic control and the presence of
complication, the prevalence of ED may be affected
by the presence of above-mentioned factors[15].

I. OVERVIEW
Diabetics are at increased risk for various maladies,
including retinopathy, neuropathy, nephropathy
and vascular disease. Prolonged, uncontrolled
hyperglycemic insult results in altered signaling at
the cellular level underlying the development and
progression of these diseases. Erectile dysfunction
(ED) is often characterized in part by insufficient nonadrenergic/non-cholinergic nerve stimulus, and/or an
inability to dilate feeder arterioles of the penis resultant
from vascular disease. As the diabetic population
is susceptible to these changes, ED is indeed
prevalent in this cohort. Although phosphodiesterase
5 (PDE5) inhibitors have revolutionized the field of
ED treatment, these drugs are less effective in
certain subsets of the population, including diabetics.
Rendell et al. reported that 56% of patients with type
II diabetes respond to PDE5, compared to 87%
of non-diabetic patients[1]. Furthermore, Penson
et al. found that the effects of treatment often
decline over time in diabetics, as after 12 months
of pharmacologic treatment, mean International
Index of Erectile Function (IIEF) scores for type II
diabetics reversed to baseline[2]. The remainder of
this section will focus on epidemiological, clinical
and basic science studies that have examined the
prevalence, treatment and mechanisms underlying
diabetic-ED. For the sake of this chapter, the work
outlined will review mainly type 2 diabetic-ED and
the metabolic syndrome (MetS), highlighting studies
of type 1 diabetic-ED when relevant. Various reviews
of valuable reference include: Hidalgo-Tamola et
al.[3], Moore et al.[4], Vrentzos et al.[5], Musicki et
al.[6] and DiSanto[7], amongst others.

Studies have revealed a prevalence of 49% rate of
ED in patients with type 1 diabetes and 34% and
24% of severe and mild to moderate ED respectiveld
ly, in patients with type 2 diabetes [16;17]. The onset
of ED occurs at an earlier age in those with diabetes
mellitus and presents within 10 years of the onset of
diabetes in more than 50% of patients with any type
of diabetes[18].
According to the MMAS, the prevalence of ED in
diabetic men was three times higher than that of
non-diabetic men. Giuliano et al.[19], evaluated the
patients who sought medical care for hypertension
and/or diabetes. Erectile function was assessed by
IIEF-5. Of the 7689 patients, 2377 men had diabetd
tes and ED was present in 71%. They found higher
prevalence (77%) of ED in men with both hypertensd
sion and diabetes. The largest study of the prevald
lence of ED in men with diabetes was undertaken
by Fedele and his colleagues[20]. Among the 9868
Italian men, the overall prevalence was 35.8%, and
increased with age, such that it was 4.6% in men
in their 20s and 45.5% in men older than 60 years.

2. Metabolic Syndrome
The prevalence of obesity has increased in the
last decade. Comorbidities of obesity include
type 2 diabetes mellitus, hypertension, and lipid
abnormalities, all of which contribute to cardiovascular
disease (CVD) and may be associated with
endothelial dysfunction and oxidative stress[21].
Also, obesity significantly contributes to insulin resd
sistance and impaired glucose tolerance and plays
an important role in the pathophysiology of insulin
resistance[22]. MetS, which is also called insulin resd
sistance syndrome or syndrome X includes glucose
intolerance, insulin resistance, obesity, dyslipidemia
and hypertension. The MetS has been defined by
several expert groups including World Health Orgd
ganization (WHO)[23], National Cholesterol Educatd
tion Program’s Adult Treatment Panel g (NCEP:ATP
g)[24], European Group for the Study of Insulin Resd
sistance[25] and International Diabetes Federation
(IDF)[26]. All above-mentioned groups agree on the
essential components of MetS but differ in the detail
and criteria. At this time, a final definition is awaited.

ii. EPIDEMIOLOGIC DATA
1. Diabetes Mellitus
Diabetes mellitus is a common chronic disease,
affecting 0.5-2% worldwide. In clinics that treat ED,
the prevalence of diabetes as co-morbidity has
remained at 20-25%, irrespective of whether the
clinic is endocrine-based or andrology-based[8;9].
ED in diabetics is more common than retinopathy or
nephropathy[10]. It was reported that up to 75% of
men with diabetes have a lifetime risk of developing
ED, much higher rates than 52% in men of ages 4070 years in the Massachusetts Male Aging Study
(MMAS)[11-13]. The prevalence of ED in diabetic
patients was 40%, with a range of 27.5-75%[14]. This
wide variation of the prevalence may be attributed to

Since the presence of the MetS independently indd
dicates increased risk of cardiovascular disease,
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which is closely correlated with ED, several epidemd
miological data have identified MetS as potential
risk factors of ED. Grover et al.[27 evaluated the
effect of various cardiovascular risk factors on ED
in a primary care setting. ED was found in 49.4%
according to a score of less than 26 on the IIEF EF
domain in a cross-sectional survey of 3921 Canadd
dian men. The presence of diabetes (odds ratio
3.13), undiagnosed hyperglycemia (odds ratio 1.46),
impaired fasting glucose (odds ratio 1.26) and the
presence of MetS (odds ratio 1.45) was identified as
an independent risk factor for ED. Bansal and assd
sociates[28] evaluated the specific criteria in 154
consecutive consultations for ED. Three out of five
criteria for MetS were met in 43% of men with ED,
as compared to a reported 24% in a general populd
lation. Gunduz et al. [9]examined the prevalence of
MetS in 79 patients with coronary artery disease and
lipid metabolism disorder. ED was diagnosed in 59
(74.7%) patients. In 38 patients with MetS, all had
ED. Although ED was not correlated with cholestd
terol levels, combination of hypercholesterolemia,
hypertension and obesity (BMI>30) was found to
be independent risk factor for ED. Conversely, Espd
posito et al.[30] looked at the prevalence of ED in
men with the MetS and age and BMI matched contd
trol group. Higher prevalence of ED (26.7%) was
found in MetS group than control group (13%).
They also noted the prevalence of ED increased
as did the number of components of the MetS.

Accumulating evidence indicated a certain relationsd
ship between testosterone and MetS and/or type 2
diabetes. Kaplan et al.[35] found an inverse relationsd
ship between mean baseline total T levels and numbd
ber of NCEP-ATP III components expressed in 864
men (mean age 52 years). In large cross-sectional
analysis, Laaksonen et al.[36] provided the evidence
of declining T levels in MetS, suggesting an inverse
relationship between total T levels and odds ratios
for having MetS in 1,896 non-diabetic men. Similar
results have been reported by Rodriguez et al.[37], in
analysis of the Baltimore Longitudinal Study of Aging
where men were followed for a mean of 5.8 years.
They confirmed in a longitudinal study what others
have found in cross-sectional studies, in that the
prevalence of MetS increased with age, and that this
was associated with lower androgen levels. They also
found that lower total T levels, along with lower SHBG
levels, predicted a higher incidence of the MetS.

iii. CLINICAL FINDINGS
1. Diabetes Mellitus
In 12 % of type 1 diabetic men, ED was the first
symptom of diabetes[38]. Men with diabetes suffd
fer ED 5-10 years earlier than age-matched control
subjects[15]. Almost 100% of patients with diabetic
neuropathy will have ED[39]. The diabetic men with
peripheral neuropathy are likely to have ED due to
increased undiagnosed coexisting autonomic neurd
ropathy. The prevalence of coronary artery disease
(20%) and peripheral vascular disease (5%) among
men with diabetes is far higher than in the general
population. Pathologic changes in the cavernous
arteries[40], ultrastructural changes in the cavernod
ous smooth muscle[41], and impaired endotheliumdependent relaxation of the corporeal smooth muscd
cle[42] have been noted in penile specimens from diad
abetic men with ED. Hirshkowitz and associates[43]
reported that impotent men with diabetes have fewer
sleep-related erections, shorter tumescence time,
diminished penile rigidity, decreased heart rate resd
sponse to deep breathing, and lower penile blood
pressure than age-matched non-diabetic men.

Similar relationship was revealed by Bai et al.[31].
They revealed increased risk of ED according to
the accumulating number of metabolic abnormalitd
ties. ED severity was also correlated with the numbd
ber of components of MetS. In a clinical study condd
ducted by Demir et al.[32], 89 out of 268 patients,
who constituted the MetS group, had a significantly
decreased IIEF EF domain score, and EF domain
score significantly decreased with the increasing
number of metabolic risk factors. A Similar findid
ing was shown by Bansal et al.[28]. In an Austrian
cohort of 2371 men, the prevalence of MetS was
33.8% and the presence of MetS was turned out
to be associated with decreased IIEF-5 score in
a multiple linear regression analysis. In addition,
they found significant relationship between ED and
MetS only in men with 50 years old or older. Howed
ever this is not always the case, Paick et al.[33] did
not find a significant relationship between ED sevd
verity and MetS parameters, except hypertension,
in impotent men suggesting that the relationship
between MetS and ED severity may not be clearcut, or may be selective for certain components.

Current literatures support the idea that the presed
ence of ED in diabetic patients could be the harbingd
ger of fatal cardiovascular disease. Gazzaruso et
al.[44] demonstrated that higher prevalence of ED in
diabetic patients with silent coronary artery disease
than those without any evidence of myocardial isched
emia. The presence of ED was associated with more
than 14 times higher risk for silent coronary artery
disease in diabetic men. In the subsequent study,
the same authors reported that ED was associated
with higher major cardiovascular morbidity and mortd
tality in diabetic patients with silent coronary artery
disease[44]. This evidence indicates the presence of

Could the presence of ED be the predictor of future
MetS? Prospective data from MMAS revealed the
importance of BMI and the presence of 1 or 2 condd
ditions of MetS for future prediction of MetS[34]. In
addition, they stated that ED was predictive of the
MetS in men with BMI less than 25 with an adjusted
relative risk of 2.1.
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ED in diabetic patients could predict the future major
cardiovascular events.

function of glycemic control. The authors found that
though this treatment had a significant benefit in all
HbA1c ranges, there was a downward trend of drug
efficacy with increasing HbA1c values.

What is the importance of glycemic control? Bodie et
al.[45] assessed laboratory abnormalities for 3,547
men with ED and found that a large number of men
presenting with a primary complaint of ED had eled
evated HbA1c levels. Also, HbA1c levels have been
shown to increase with the severity of ED[46;47] and
was found to be an independent predictor of the EF
score in 78 men with diabetes type 2[15]. Thus, it is
likely that adequate glycemic control could reverse
ED. However, there have been conflicting results
about the beneficial effects of strict glycemic contd
trol on the erectile function. Some studies reported
improved erectile function following the reduction of
HbA1c, while others reported no significant change
despite the aggressive blood sugar control. Further
well-designed prospective study will clarify this issue.

2. Metabolic Syndrome
MetS and increased waist-to-hip ratio have been
associated with a higher proportion of moderate to
severe ED in men older than 50 yr[53]. Conversely,
ED may be predictive of MetS presence in men with
a body mass index (BMI) of <25 kg/m[2.34] This intd
teresting finding suggests that ED may be a warning
sign for MetS in men otherwise considered at low
cardiovascular risk.
Studies indicate the possible role of inflammation
and endothelial dysfunction in the development of
ED for patients with MetS. Men with MetS had an
increased prevalence of ED, reduced endothelial
function score, and higher circulating concentrations
of hsCRP compared with men without metabolic disod
orders[30]. Another interesting study revealed higher
circulating hsCRP levels in obese men with ED as
compared to obese men without ED and erectile
function score was negatively associated with BMI,
waist-to-hip ratio, and hsCRP[54]. These 2 studies
clearly showed the relationship between MetS, the
inflammatory-endothelial activation and the prevald
lence of ED.

Hypogonadism is often associated with diabetic ED
patients. Corona et al.[48] investigated the presence
of hypogonadism in 1200 men with ED and 16%
had diabetes mellitus. Hypogonadism was found in
24.5% of men with diabetes, versus 12.6% in the
rest of the sample. The authors also found a relatd
tionship between the prevalence of hypogonadism in
1,027 diabetic and non-diabetic patients presenting
with ED. With diabetics having a significantly greater
prevalence of hypogonadism, especially in the sixth
decade of life compared to non-diabetics, diabetics
had a significantly increased prevalence of hypogond
nadism than did non-diabetics[49].

As mentioned earlier, low circulating androgen levels
are clearly a risk factor for MetS and the reverse relatd
tionship is true as well. ED might occur as a possible
consequence of hypogonadism and MetS. A recent
study by Zhody et al.[55] elegantly related hypogond
nadism to ED and MetS by analyzing BMI measuremd
ments in 158 obese men. A significant statistical assd
sociation was found between increasing BMI and the
following parameters: systolic blood pressure, serum
T, penile duplex parameters, TG, HDL, and LDL.
With increasing BMI, the frequency of hypogonadid
ism and ED increased, while total serum T showed
a strong negative correlation. To assess the effect of
BMI on vasculogenic ED, the authors examined this
relationship in the absence of other risk factors and
found that for a BMI<25, 3 out of 13 men (23.1%)
had vasculogenic ED as compared to 32 out of 54
men (59.3%) with a BMI≥25.

The PDE5 inhibitors have revolutionized the manad
agement of ED and oral drug therapy is currently
first-line therapy for this condition. These agents
act by potentiating the action of intracavernosal NO,
thereby leading to a more sustained erection. It is
often said that diabetic ED patients are difficult-totreat population with current PDE5Is. There have
been studies suggesting that T supplementation in
human diabetics with ED receiving pharmacologicd
cal treatment might be advantageous in the diabetic
men in whom PDE5I given for ED do not work. Kald
linchenko et al.[50] assessed diabetic ED patients
and found that different baseline T levels in these
patients determined a differential response to sildend
nafil. Responders typically had a total T value of
18.6±1.2nmol/L, while non-responders had a total
value of 6.9±1.3 nmol/L. The authors found that coadministration of oral T with sildenafil reverses ED in
those who showed insufficient response to sildenafil
alone.

What about the effect of testosterone treatment
on MetS and ED? Makhsida et al.[56] argued that
hypogonadism is a central feature of the MetS and
that testosterone treatment, in addition to restoring
eugonadal hormone concentrations, is of a beneficial
impact on the MetS itself, slowing the progression to
diabetes and CVD. It is interesting that testosterone
therapy might ameliorate components of the MetS
and decrease cardiac risk because for many years
testosterone was thought to be the factor that
produced earlier cardiac disease in men versus
women. A recent meta-analysis by Haddad et

In addition to lower baseline T level, glycemic control
was associated with the response to PDE5Is. Park
et al.[51] found that uncontrolled diabetes was one
of a predictors of a poor response to sildenafil in
162 consecutive elderly ED patients (mean age 64.1
yrs). Fonseca et al.[52] also showed that the efficacy
of tadalafil treatment in 519 diabetic patients was a
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al.[57] confirmed that T therapy does not carry any
increased risks of cardiovascular events. In fact
there is evidence to suggest that low T levels are
associated with coronary artery disease [58]. As
opposed to Makhsida’s argument, Chen et al. [59]
argued that although total T levels are inversely
related to the likelihood of having MetS, it does not
have a role in the development of type 2 diabetes.
Moreover, Basu et al.[60] treated elderly men with T
for 24 months, and did not observe any improvement
in carbohydrate metabolism or insulin secretion
and/or action. Therefore, despite the established
relationship between hypogonadism and MetS,
there is no consensus that T therapy will correct the
components of MetS.

ed streptozotocin-induced type I diabetic rodents
and alloxan-induced type I diabetic rabbits to have
impaired cavernosal relaxation to electrical field
stimulation as well as decreased ICP following electd
trical cavernosal nerve stimulus, indicative of nitreric
dysfunction[62-68]. However, although nitrergic dysfd
function is established to play a key underlying role
in type I diabetic-ED, the contribution of impaired
nerve signaling to ED in the context of type 2 diabetd
tes in animal models is unclear. In type 2 diabetic,
BBZ/WOR mice, a trend toward decreased penile
nNOS content was detected[69]. Using immunofluord
rescent staining, Kawano et al. demonstrated a decd
crease in nNOS in dorsal nerves in OLETF rats[70].
Similarly, Xie et al. found a decrease in penile nerve
fiber nNOS staining evaluated nicotinamide adenine
dinuclotide (NADPH)-diaphorase staining of corpord
ral tissue, in high fat diet-fed mice[71]. Recent studid
ies assessing cavernosal vasodilation in response
to electrical field stimulus have demonstrated signd
nificantly decreased nitrergic-mediated relaxation in
type 2 diabetic, db/db mice[72]. However, the extent
of the impaired relaxant response was modest, leadid
ing the authors to question the true pathophysiologic
relevance of this finding to the ED phenotype.

Can treating MetS improve ED? Currently, no dird
rect pharmacologic therapy for MetS is available. In
contrast, lifestyle change, including dietary changes
and exercise leading to weight loss, are the cornersd
stones of therapy. Esposito et al.[61] assessed the
effect of weight loss and increased physical activity
on men with ED and endothelial dysfunction associad
ated with obesity. BMI decreased significantly in the
intervention group compared with usual-care contd
trols. Weight loss was associated with a decrease
in serum concentrations of interleukin-6 and CRP.
Erectile function scores improved significantly with
lifestyle intervention but remained stable in the contd
trol group. A significant proportion of men in the intd
tervention group reported a return of normal sexual
function. In multivariate analyses, changes in BMI,
physical activity, and CRP were independently assd
sociated with improvement in erectile function. Thus,
lifestyle changes are associated with improvement
in sexual function in obese men with ED, while simultd
taneously improving endothelial function and marked
ers of inflammation.

2.Endothelial Dysfunction
Endothelial dysfunction is characterized by a decd
crease in NO bioavailability resulting from decreased
endothelial nitric oxide synthase (eNOS) expression
or activity, or increased NO scavenging. A study by
Jesmin et al. demonstrated lowered expression of
penile eNOS protein and mRNA in OLETF rats[73].
Additional to decreases in eNOS expression, the
activation of eNOS is itself a highly regulated procd
cess[6]. eNOS can be activated by hemodynamic
stimuli, such as shear stress, as well as through protd
tein signaling, such as that mediated by acetylcholine
or vascular endothelial growth factor (VEGF). Both
shear flow and VEGF signaling have been demonsd
strated to lead to eNOS phosphorylation on ser1177,
an event associated with increased enzymatic actd
tivity. This phosphorylation event is mediated by the
serine-threonine protein kinase Akt, and is thought
to be relevant for penile erection[74]. In addition to
phospho-regulation of eNOS, enzyme activity and
subsequent NO production are also regulated by
substrate concentration, co-factor availability and enzd
zyme coupling. Although proper activation of eNOS
is established to play a role in penile erection, the
relevance of dysfunctional eNOS enzyme regulation
remains relatively speculative in regards to diabeticED, and is reviewed by Musicki et al. [6]

iv. BASIC SCIENCE MECHANISMS
The majority of basic science studies to date that
examine mechanisms of diabetic-ED have done so
using animal models of type I diabetes. Available
studies outlining ED in animal models of type 2 diabd
betes and MetS have recently been reviewed[3]. An
overview of these studies is outlined below.

1.Nitrergic Dysfunction
Erection is activated by NO release from nNOS at
NANC nerve terminals. Maintenance of cavernosal
vasodilation is thought to occur through the activd
vation of eNOS in endothelial cells, presumably in
response to shear stress. Impaired vasodilatory signd
naling often results from NANC nerve dysfunction
and/or endothelial dysfunction, leading to ED. Variod
ous studies in animal models of type I diabetic-ED
support the presence of dysfunctional or altered dilatd
tory signaling. Numerous studies have demonstrated

Although the exact mechanisms for impaired NOS
activity in diabetic ED may not be completely elucidated
ed, it is clear that an attenuation of endothelium-depd
pendent vasodilation of cavernosal tissue is present
in several animal models of type 1 and type 2 diabetd
tes[3;6]. Xie et al.[71] and Wingard et al.[75] demonsd

639

Comittee 13.indd 639

8/25/2010 1:07:12 PM

strated attenuated relaxation to acetylcholine in caved
ernosal tissue from high fat diet-fed mice and Zucker
obese-diabetic rats, respectively. Luttrell et al., found
a similar impairment of endothelium-dependent dilatd
tion of penile tissue from another mouse model of
type 2 diabetes, the db/db mouse. This mouse has
a genetic mutation of the leptin receptor, resulting
in the spontaneous development of hyperglycemia,
obesity and insulin resistance by 2 months of age[72].

Elevated plasma homocysteine levels are speculd
lated to be a novel risk factor for the development
of ED[84]. Homocysteine-induced vascular injury
can occur through direct endothelial damage, impd
paired nitric oxide production, free radical formation,
and platelet activation[85]. The exact mechanism in
which hyperhomocysteinemia contributes to ED is
unclear but appears to involve oxidative stress and
superoxide formation. Jones et al. examined cavernd
nosal vasoreactivity in rabbits made hyperhomocystd
temic by treatment with a methionine-supplemented
diet. Cavernosum from these rabbits demonstrated
an impaired endothelium-dependent relaxation resd
sponse to carbachol which was reversed by treatmd
ment with the superoxide scavenger, superoxide
dismutase, or catalase[86].

3. Oxidative Stress
Increased reactive oxygen species (ROS) and infd
flammation can result from prolonged hyperglycema
and may result in scavenging of NO. Chronic hypergd
glycemia induces free radical production through
formation of advance glycation end-products (AGE),
lipid peroxidation, polyol pathway activation, superod
oxide production and activation of protein kinase
C[76]. AGE production can stimulate cytokine expd
pression on monocytes and macrophages as well
as upregulate endothelial adhesion molecules
which induce vascular damage[77]. The resultant
decrease in bioavailable NO is characteristic of endd
dothelial dysfunction in conditions ranging from ED
to atherosclerosis. Increased penile and serum AGE
levels have been detected in STZ-induced rats. Furtd
ther, treatment with a cross-link breaker, ALT-711,
or aminoguanidine (which prevents AGE formation)
attenuated the impairments in neurogenic and endotd
thelial-mediated cavernosal relaxation in the type I
diabetic mice[78;79]. Elevated ROS is also demonsd
strated in men with ED as well as in animal models
of type 1 diabetes. Various studies have reported eled
evated superoxide in penile tissue from STZ-treated
rodents and alloxan-treated rabbits. Further, impairmd
ments in acetylcholine and neurogenic-induced reld
laxation in these models was prevented with treatmd
ment with superoxide dismutase or a peroxynitrite
decomposition catalyst, supporting a delirious role
of oxidative stress in type I diabetic ED[80-82].

4. Cavernosal Hypercontractility
Increased contractile function of the cavernosum can
result from heightened sympathetic activation or potd
tentiated intracellular contractile signaling of smooth
muscle cells. Many animal models of diabetic-ED
have pointed to cavernosal hypercontractility as a
pertinent mechanism underlying the disease phenotd
type. A recent review extensively outlines potential
pro-signaling pathways in the penile smooth muscle
cell that may contribute to diabetic-ED[7].
A study by Carneiro et al. suggested the presed
ence of increased sympathetic overactivity in type
II diabetic-ED[87]. Contractility was measured in
response to electrical field stimulation with the addd
dition of inhibitors of NANC and parasympathetic
nerves or to direct activation with phenylephrine[87].
Heightened contractility was detected in the db/db
mouse in response to electrical field stimulation but
not to phenylephrine, suggesting sympathetic overad
activity as the cause. However, Luttrell et al., found
increased contraction in cavernosum from db/db
mice in response to both sympathetic nerve activatd
tion with electrical field stimulation, as well as direct
contractile activation with phenylephrine, when normd
malized to penile weight[72]. This study agrees that
increased contractile signaling in present in db/db
cavernosum, but suggest that this is mediated by
penile smooth muscle, and not solely heightened
sympathetic nerve activity.

Despite evidence suggesting a role of elevated oxidd
dative stress in ED associated with type I diabetes in
men and animal models, data examining the role of
oxidative stress in animal models of type 2 diabetes
or MetS are scant. Decreased antioxidant levels may
result in elevated ROS and oxidative stress in type
2 diabetic patients. Glutathione (GSH), an important
cell antioxidant, acts as an electron donor to decrease
ROS, as well as a cofactor for NOS-mediated NO
synthesis. Depressed GSH levels may contribute to
decreased NO synthesis. Kovanecz et al. measured
glutathione/glutathione disulphide (GSH/GSSH)
ratio in Zucker diabetic fatty rats as an estimate of
oxidative stress levels[83]. They found prolonged
treatment with pioglitazone, a PPARg agonist said to
have anti-inflammatory effects, to improve (although
not normalize) the GSH/GSSH ratio[83], suggesting
that glycemic stabilizing agents may have some addd
ditional benefit in decreasing damaging ROS agents.

Wingard et al. recently examined the mechanism
underlying heightened contractile signaling in the
type 2 diabetic rodent[75]. Using the Zucker obese
diabetic rat, they detected potentiated cavernosal
contraction to both phenylephrine and endothelin1. They further delineated this increased contractile
signaling to be due to overactivity of protein kinase
C and Rho-kinase, two primary kinases mediating
smooth muscle cell tone.
RhoA/Rho-kinase signaling promotes smooth muscd
cle contraction through a calcium sensitizing mechand
nism, mediating contraction in response to adrened
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ergic agonists and endothelin-1. The inhibition of
Rho-kinase activity is sufficient to induce an erectile
response in rodents, demonstrating the important of
this pathway in the maintenance of penile flaccidid
ity[3]. Various studies have demonstrated increased
RhoA/Rho-kinase expression and signaling in type
I diabetic animals, as well as an enhanced sensitivid
ity to Rho-kinase inhibition[88-90]. These data suggd
gest that abhorrent elevations in RhoA/Rho-kinase
signaling may contribute to diabetic-ED via an overly
heightened smooth muscle tone. Other activators of
smooth muscle contraction may be potentiated in
diabetes as well[7], however, their exact contribution
to the disease phenotype remains to be delineated.

Elevated levels of pro-apoptotic proteins such as
caspase-3 and decreased expression of anti-apoptd
totic proteins such as Bcl-2, have been associated
with decreased VEGF expression. This suggests
that decreased VEGF in type 2 diabetic penile tissue
may result in increased apoptosis and loss of erectd
tile cells[73]. Jesmin et al. found decreased VEGF
expression and increased expression of apoptotic
markers in the Otsuka Long-Evans Fatty (OLETF)
rat[73]. Decreases in cavernosal endothelium-depd
pendent dilation, along with an abnormal endothelial
cell number and smooth muscle/collagen ratio, have
been observed in conjunction with lowered VEGF expd
pression in the high cholesterol-diet fed mouse[91].
In this same model, Further, Xie et al. found treatmd
memt with basic fibroblast growth factor, to improve
endothelium-dependent cavernosal vasoreactivity in
a rabbit model of hypercholesterolemia[92]. Karabd
boga et al. found alterations in cavernosal smooth
muscle actin in a rabbit model of chronic hyperchold
lesterolemia to be irreversible, suggesting the potentd
tial importance of prevention, and not just treatment,
strategies for erectile health[93].

5.Veno-occlusive Dysfunction
The limiting of blood outflow through mechanical
compression of the emissary veins against the tund
nica albuginea is essential for the maintenance of eled
evated corporal pressures and a rigid erection. Variod
ous studies in animal models of type 2 diabetes have
suggested that a veno-occlusive disorder may undd
derlie the ED phenotype. Kovanecz et al. examined
veno-occlusive function in the Zucker diabetic fatty
rat by monitoring intracavernosal pressure changes
during and following saline infusion[83]. They found
the diabetic rats to have an inability to sustain aded
equate intracorporal pressure after the cessation of
penile saline infusion, suggesting the presence of a
veno-occlusive disorder. These studies have recentld
ly been validated in the db/db mouse model of type
2 diabetes[72]. The db/db mice demonstrated both
an inability to sustain maximal intracorporal pressure
in response to electrical stimulation of the cavernosd
sal nerve, as well as an inability to sustain elevated
pressures after cessation of exogenous saline infusd
sion[72]. The study by Kovanecz et al. further demod
onstrated that prolonged treatment with peroxisome
proliferator-activated receptor g (PPARg) antagonist,
pioglitazone, improved the veno-occlusive function
in the diabetic fatty rats, suggesting a possible pathwd
way for disease treatment[83].

V. CONCLUSIONS
The numbers of patients with type 2 diabetes and
MetS continue to rise. It is clear that organic ED in
these cohorts is underlined by multifaceted, complex
mechanisms, involving nerve, vascular, and hormd
monal signaling at its core. Current pharmacologic
treatments remain insufficient for these populations,
and the need for improved therapeutics is evident.
For example, combination therapies with PDE5 inhd
hibitors and antioxidants or androgen replacement
may be a promising. However, it is clear that more
clinical and basic science studies are warranted.
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D. Erectile Dysfunction and Cardiovascular Disease
Javier Angulo and Eric Wespes
(55%) than that in patients having only one vessel
affected (22%, not different to controls). The prevad
alence of ED was further elevated in patients with
chronic coronary syndrome (65%) which is due to
significant coronary stenosis frequently involving
multiple arteries and sites [15]. In agreement with
these observations, patients with significant lesions
(a stenosis rate >50%) in two or more coronary arterid
ies had worse erectile function, measured by using
the Sexual Health Inventory for Men (SHIM) score,
than patients with normal coronary arteries or singlevessel CAD, appearing SHIM score as an independd
dent parameter to define the presence of significant
lesions in two or more coronary arteries [16].

I. Introduction
Adequate vascular function is essential for erectile
function. Vascular system is responsible for
providing blood supply to the erectile tissue sufficient
for allowing the corporo-veno-occlusive mechanism
required for erection. Thus, any alteration of the
vascular system may compromise erectile function. In
1940, the French surgeon René LeRiche associated
the aorto-iliac obliteration with impotence when
observed that a majority of patients, even young,
with occlusive arterial disorders at the bifurcation
of the aorta into the two major arterial trunks of the
common iliac arteries presented “inability to keep a
stable erection, the blood being insufficient to fill the
spongious processes” [1,2]. The cause for erectile
dysfunction in these patients can probably be
ascribed to the presence of a flow limiting stenosis
caused by atherosclerotic lesions in the large artery.
This is associated with a reduced blood flow to
corpus cavernosum during erection.

On the other hand, cardiovascular diseases are
prevalent among patients with ED. In fact, early asyd
ymptomatic vascular disease has been detected in
men complaining of ED. Coronary artery disease has
been revealed in patients reporting ED without any
other symptomatology of vascular disease. A prosd
spective study in 50 patients with ED revealed that
19% of them presented silent, asymptomatic CAD,
as detected by angiography [17]. Similar results had
been previously obtained in 58 patients with ED. In
this study, 24.1% of patients were diagnosed with
symptomatic or asymptomatic ischemic heart dised
ease, being peak systolic velocity in the cavernous
artery a predictive factor of ischemic heart disease in
ED patients [18]. ED has also associated to the presed
ence of peripheral atherosclerotic lesions. Among
238 patients with ED, 66.4% presented atherosclerd
rotic lesions, while among 52 age-matched patients
without ED lesions were only present in 36.5% of
them. An elevated prevalence of femoral (40.3% vs
11.5%) and carotid (25.2% vs 9.6%) plaques was
also detected in ED patients [19]. These observatd
tions led to consider ED as an early manifestation
of generalized vascular disease. ED symptoms were
found to precede CAD symptoms in 58 to 67% of the
patients [8]. In fact, in patients with chronic coronary
syndrome complaining of ED, symptoms appeared
prior to CAD detection in 93% of cases [15]. ED is
manifested before other signs of vascular disease
because penile artery diameter is smaller (1-2 mm)
than the coronary (3-4 mm), carotid (5-7 mm) or
femoral (6-8 mm) artery, then the symptoms caused
by atherosclerosis in penile vasculature appear earld
lier [20,21]. A plaque with sufficient size to cause the
blockade of blood flow through the penile artery and
ED, would produce only 30-40% stenosis in arteries
of larger diameter [22]. Thus, ED would be a sentinel
symptom that warns of a probable underlying systd
temic vascular disease [23]. This consideration impd
pacts the clinical management of patients presenting

Although vascular disease in arteries supplying
the penis obviously impedes erectile function by
limiting blood flow, systemic vascular dysfunction is
also intimately related to erectile dysfunction (ED).
Cardiovascular disease shares with ED the same risk
factors, namely hypertension, hypercholesterolemia,
diabetes and smoking [3,4]. In addition, ED is highly
prevalent in patients with cardiovascular diseases
[5,6], suggesting that ED is another manifestation
of vascular disease [7]. In fact, ED is actually
considered a sentinel symptom of silent generalized
cardiovascular disease.

iI. Atherosclerosis / vascular
ischemia and erectile
dysfunction
There are a huge number of studies demonstrating
the association of erectile dysfunction to systemic
vascular diseases. On one hand, there is a high
prevalence of erectile dysfunction in patients havid
ing, coronary artery disease (CAD) [8-10], periphed
eral arterial disease [11,12] and cerebrovascular
disease [13,14]. In addition, the prevalence of ED
seems to be increased as the severity of vascular
disease augments. This is shown in a study where
prevalence of ED was evaluated in 285 patients with
CAD divided into groups depending on the burden
of atherosclerotic lesions. Prevalence of ED was
higher in patients with acute coronary syndrome presd
senting stenosis in more than one coronary vessel
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with ED for prevention of potential life-threatening
events, especially when other vascular risk factors
are present.

intima/media ratio of iliac arteries and erectile resd
sponses was observed [32].
The apolipoprotein E knockout mouse, a known
experimental model of atherosclerosis, develops
an impairment of erectile responses at 26 weeks of
age (the first age evaluated) after receiving a Wested
ern type diet (0.15% cholesterol plus 42% milk fat)
starting at 4 weeks of age. This reduction of erectile
responses was accompanied of manifested atherosd
sclerotic lesions in the aorta [33]. These mice, fed
with 1.5% cholesterol diet, at earlier ages also show
reduced endothelium-dependent and endotheliumindependent relaxations, and impaired NO/cGMP
pathway, while cavernosal tissue presented structd
tural alterations [34].

The development of animal models of atherosclerosis
has provided key evidences demonstrating the
marked impact of atherosclerotic vascular disease
on erectile function and proposing pathophysiological
mechanisms. A rabbit model was firstly developed
where atherosclerotic lesions were induced by
balloon-deendothelization of the iliac arteries and
feeding a cholesterol- and triglyceride-rich diet.
Most of animals (93%) having 50% or greater
luminal occlusion of the iliohypogastric arteries
presented vasculogenic erectile dysfunction [24].
The erectile dysfunction in these animals can
probably be ascribed to both a limited iliac blood
flow and corporal veno-occlusive dysfunction due
to a decreased expandability of the trabecular
smooth muscle [25,26]. The authors have later
demonstrated in the same animal model that chronic
ischaemia provoked by stenosis of the proximal iliac
artery is also associated with functional changes
in the distal part of the penile vasculature such as
decreased NOS activity, reduced endotheliumdependent and neurogenic NO-mediated relaxation
in cavernosal tissue [27,28]. NO inhibits endothelial
eicosanoid and superoxide production [29]. This
observation may explain that in the rabbit model
the impaired NO formation is associated also with
increased production of contractile thromboxane
and prostaglandin formation and potentiation of
neurogenic contractions of the cavernosal smooth
muscle [27,28]. Further studies demonstrated a timedependent reduction of the expression of nNOS and
eNOS in the cavernosal tissue from these animals,
while a parallel increase of the expression of iNOS was
also observed [30]. The above-mentioned studies,
although extensive are concerned with the combined
effect of hypercholesterolemia and ischaemia and
do not allow to distinguish the influence of chronic
ischaemia alone on the erectile apparatus. However,
the reduced NOS activity has been confirmed in
a rabbit model of cavernosal ischemia induced
by surgical occlusion of iliac arteries [31]. In this
model, decreased NOS activity was accompanied
by impaired endothelium-dependent and neurogenic
NO-mediated relaxation of ischemic cavernosal
tissue. An elevation of the cavernosal content of
endogenous inhibitors of NOS was proposed to be
responsible for these effects [31].

IIi. Hyperlipidemia and erectile
dysfunction
As mentioned above, hyperlipidemia is a risk factor
for ED. Association of ED to hyperlipidemia has been
found in several clinical studies. In ED patients, a
positive correlation between high LDL and cavernosd
sal venous insufficiency was found [35]. When blood
levels of different lipid fractions were determined in
943 patients with ED and 242 patients with no ED
aged over 40 years, the incidence of abnormally eled
evated levels of LDL was significantly higher in patd
tients with ED. There were no differences regarding
total cholesterol, triglycerides or HDL but the incidd
dence of hyperlipidemia, defined as more than one
elevated lipid fraction, was also significantly higher
in ED patients [36]. In a prospective study includid
ing 315 patients (215 with ED), logistic regression of
data showed that low levels of HDL were predictive
of ED, with not significant differences in triglycerides
or LDL [37]. However, a case-control study with 100
patients in each arm, revealed a significant increase
in total cholesterol and LDL in ED patients [38]. Hypd
percholesterolemia at baseline was also shown as a
predictor of ED 25 years later in 570 patients included
ed in the Rancho Bernardo Study [39], while high
incidence of previously undiagnosed hypercholestd
terolemia (40%) and hypertriglyceridemia (28%) was
observed among patients attending consultation for
ED [40]. On the other hand, a pilot study showed that
patients with pure hypertriglyceridemia displayed
ED prevalence values (42.9%) higher than those
obtained in men with normal cholesterol (24.2%) or
even with pure LDL elevation (29.4%), although the
low number of patients precluded a significant result
[41]. In contrast, a survey of 1,899 men aged 30-79
in Boston area revealed the absence of association
of untreated hyperlipidemia and ED [42]. In conclusd
sion, although several evidences suggest an associad
ation of ED and dyslipidemia, there is no consistency
in the involvement of the different lipid fractions, and
a more precise analysis of this condition as independd
dent risk factor for ED is still required [43].

On the other hand, a rabbit model where a long-term
(80 weeks) but low-level (0.3%) cholesterol-enriched
diet was administered demonstrated the generation
of atherosclerotic lesions without previous de-endotd
thelialization of iliac arteries and the development of
vasculogenic ED [32]. However, ED was only manifd
fested in rabbits showing severe atherosclerosis but
not in those presenting only moderate atherosclerosd
sis. In fact a significant negative correlation between
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With respect to a feasible pathophysiological mechad
anism, hypercholesterolemia appears to have an effd
fect “per se” on the vasculature. Oxidized low density
lipoproteins (ox-LDL) inhibit the endothelium-dependd
dent NO-mediated relaxations in rabbit large arterid
ies [44], but this does not appear to be the case in
small systemic arteries [45] or the trabecular smooth
muscle [46]. In the latter study the lipoproteins did
not interfere with the NO/cGMP-pathway, but oxLDL induced contractions [46], and these contractd
tions are probably mediated through increases in
intracellular inositol phosphate and calcium [47]. In
contrast, chronic hypercholesterolemia reduces endd
dothelium-dependent relaxations, but not the endotd
thelium-independent relaxations in the corpus caved
ernosum [48-50]. In contrast to the endothelial NO/
cGMP-pathway, the neuronal vasodilation does not
appear affected in hypercholesterolemic rabbits [28].
The selective affection of the endothelial NO/cGMPpathway in hypercholesterolemia could be ascribed
to an increased superoxide production [50]. Superod
oxide could result from enhanced NADPH oxidase
activity, since the inhibition of this enzyme improves
endothelium-dependent relaxation of cavernosal tissd
sue from rabbits fed with 1% cholesterol for 8 weeks
[51]. L-arginine supplementation reverses the impairmd
ment of the endothelium-dependent relaxations [28],
and this observation supports that increased endoged
enous production of NOS inhibitors contributes to
endothelial dysfunction. In fact, increased plasma
levels of asymmetric dimethyl arginine (ADMA), an
endogenous inhibitor of NOS, has been detected
in rats after 5 months of 2% cholesterol diet. At the
same time, these rats displayed erectile dysfunction
and systemic endothelial dysfunction [52]. Vasculd
lar endothelial growth factor (VEGF) and fibroblast
growth factor (FGF) are two key angiogenic factd
tors which promote endothelial cell proliferation and
are involved in the processes of endothelial repair
and neovascularization after vascular injury. These
growth factors also influence NO production. VEGF
and VEGF receptor 2 (VEGFR-2) are downregulated
in corporal tissue of rats eating a 4% cholesterol diet
for 3 months [53]. mRNA levels of VEGF were also
reduced in rabbits fed with 1% cholesterol diet. This
reduction preceded the impairment of endotheliumdependent relaxation [54]. The involvement of an
unbalance of angiogenic factors in the pathophysiolod
ogy of hyperlipidemia-induced ED was supported by
the improvement of endothelial relaxation of cavernd
nosal tissue from hypercholesterolemic rabbits after
intracavernosal administration of VEGF and FGF-2
[55,56]. FGF-2 administration also induced the expd
pression of VEGF as well as increased the expressd
sion of nNOS and the phosphorylation of eNOS at
Ser 1177 (the most active form) [56]. Gene transfer
of VEGF and angiopoietin-1 (other angiogenic factd
tor) restored erectile responses in hypercholesterod
olemic rats, increasing eNOS phosphorylation and
cGMP accumulation in cavernosal tissue [57].

These pathophysiological mechanisms suggest
that hypercholesterolemia could alter the NO/
cGMP pathway and induce endothelial dysfunction
that would result in erectile dysfunction. However,
since hypercholesterolemia is used for developing
atherosclerosis in animal models, further studies
must clarify if these mechanisms are specifically
attributed to hypercholesterolemia or to ischemic
vascular disease.
On the other hand, the pharmacological treatment
of hyperlipidemia with statins was thought to be
associated with an increased risk for erectile
dysfunction [58,59]. However, in large study with
4444 patients with coronary heart disease treated
with simvastatin or placebo for up to 6 years, the
frequency of ED was not associated to the treatment
with simvastatin [60]. Therefore, in patients treated
with statins an underlying diseased vasculature
rather than the drug appears the cause of erectile
dysfunction. In fact, lipid-lowering therapy in
hypercholesterolemic patients improves systemic
endothelium-dependent vasodilatation probably due
to an increased bioavailability of NO [61,62]. In nine
patients with hypercholesterolemia as the only risk
factor for ED, the correction of elevated cholesterol
levels with atorvastatin improved erectile function
[63], while in 25 patients with similar characteristics,
combined administration of atorvastatin enhanced
the IIEF score increase induced by sildenafil [64].
This suggests that the dysfunction of the endothelial
NO/cGMP-pathway in hypercholesterolemia is
reversible. However, atorvastatin has been reported
to augments the number of patients recovering
erectile function after prostatectomy which were also
treated with sildenafil. Interestingly, these patients
were not hyperlipidemic [65].

Iv. Hypertension and erectile
dysfunction
Hypertension is an independent risk factor for
development of erectile dysfunction [3,66,67]. In fact
a high prevalence of hypertension has been found in
ED patients. The analysis of a representative care
claims database identifying 273,325 patients with ED
in the US, revealed that the prevalence of hypertension
in this ED population was as high as 41.6% [68].
In a further analysis, using a similar approach
evaluating 285,436 men with ED and 1,584,230
men without ED, prevalence of hypertension in ED
patients was more than twice the prevalence of
hypertension in men without ED (41.2% vs 19.2%,
respectively) [69]. Conversely, a high prevalence
of ED is generally observed in hypertensive patient
populations. Although, some former studies reported
low presence of ED in hypertensive patients (14.4%)
[70] and similar prevalences of ED in normotensive
and hypertensive patients [71,72], the majority of the
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evidences have revealed an elevated prevalence of
ED in hypertensive men from different geographic
areas [73-78].

ICP tracings that reveal moderately reduced ICP
increases to cavernosal nerve stimulation in spontd
taneous hypertensive rats (SHR). These responses
were markedly inhibited in SHR after normalizatd
tion by MAP [87,88]. SHR also presented reduced
endothelium-dependent relaxation and NO-donorinduced relaxation of cavernosal smooth muscle,
being the impairment of endothelial relaxation medd
diated by prostanoid products [87]. The longitudinal
study of erectile responses in SHR rats showed that
the reduction of ICP/MAP responses preceded the
development of hypertension. This study also revd
vealed that cavernosal endothelium-dependent and
NO-donor-induced relaxations occurred before systd
temic vascular alterations were manifested [88]. This
suggests that erectile tissue is at the front line of the
development of endothelial dysfunction and would
be an early target end organ.

However, hypertension is a risk factor not only for ED
but also for cardiovascular disease. Then, the impact
of hypertension on erectile function is contributed by
the cardiovascular complications following hypertd
tension, such as ischaemic heart disease and renal
failure which are associated to even higher prevald
lence of ED [3,67,79]. Age, body mass index (BMI),
hormonal profile, penile arterial flow, risk factors for
arterial disease, and the presence of neurological
and psychological abnormalities were evaluated in
32 consecutive hypertensive and 78 normotensive
impotent men [80]. The overall analysis showed little
differences between hypertensive and normotensive
men with the exception that hypertensive men had
marginally higher rate of ischaemic heart disesase
(P=0.06) and lower testosterone levels [80]. Other
studies have also detected lower levels of serum
testosterone in hypertensive patients [81,82], a fact
that could be relevant to the development of ED in
these patients. In fact, sexual activity correlated with
testosterone levels in both hypertensive and normotd
tensive patients [83].

Neurogenic relaxation of cavernosal tissue could
also be affected by hypertension since these resd
sponses have been reported to be reduced in SHR.
This impairment would involve not only a reduction
of NO-mediated relaxation but also a reduced relaxad
ation mediated by carbon monoxide neurotransmissd
sion [89]. Treatment of SHR with several anti-hypertd
tensive agents improved neurogenic relaxations.
Amlodipine enhanced NO-mediated relaxation and
NO-derivatives and cGMP in cavernosal tissue after
electrical field stimulation (EFS), while hydralazine
potentiated CO-mediated relaxation [90]. However,
both NO- and CO-mediated neurogenic relaxations
were enhanced by treating SHR with the antioxidant,
α-tocopherol. The antioxidant caused an increase
of EFS-induced cGMP accumulation in cavernosal
tissue but also produced an improvement of endotd
thelium-dependent relaxation [91]. This suggests
that oxidative stress may play a significant role in
the alterations caused by hypertension on erectile
function. In fact, an augmented production of superod
oxide anions could result from increased activity of
NADPH-oxidase driven by angiotensin II [92].

The potential determinants for ED in hypertensive
population have been investigated. In a sample of
358 patients with essential hypertension, ED was
associated to older age, longer duration of hypertensd
sion and a more severe hypertension. ED was also
related to the antihypertensive therapy [75]. Other revd
vealed determinants for ED in hypertensive patients
(52 with ED and 34 with normal erectile function)
were the presence of subclinical atherosclerosis, the
impairment of arterial function, systemic inflammatd
tion and higher levels of the endogenous inhibitor
of eNOS asymmetric dimethylarginine (ADMA) as a
possible marker of endothelial dysfunction [84].
Blood pressure control is tuned by key physiologic
systems that act at central and peripheral levels and
involve CNS pathways, hemodynamic processes,
hormones, neurogenic factors and vascular factors.
Hypertension likely results from alteration or disbalad
ance of any of these processes. Since pathways
controlling blood pressure are also key for erectile
physiology, the alteration resulting in hypertension
could also results in ED,

In addition to these functional alterations of erectile
physiology, it has been revealed that hypertension
also induce structural modifications of erectile tissd
sue. SHR show hyperproliferation of smooth muscle
in cavernosal tissue and penile vasculature, which
correlates with blood pressure values. Increased fibd
brosis was also observed [93]. Ultrastructural studid
ies of cavernosal tissue of SHR also revealed mitocd
chondrial damage in smooth muscle and endothelial
cells and neurodegeneration [94]. Hypertension-indd
duced alterations were improved after antagonism
of type 1 angiotensin II receptors (AT1) [95,96]. AT1
blockade was also related with increased endotheld
lial nitric oxide expression in sinusoidal endothelium
[97]. In fact, the impact of hypertension on erectile
structures is effectively prevented by long-term admd
ministration of sildenafil only when combined with an
AT1 blocker. This combined treatment also improved

Experimentation with animal models of hypertensd
sion has brought light to the mechanisms related to
ED in hypertension. Erectile function, evaluated by
measuring intracavernosal pressure expressed as
percentage of mean arterial pressure (MAP), which
is the usual way to express erectile responses in animd
mal models, was reported to be decreased in stroke
prone-spontaneously hypertensive rats (SHR-SP)
and DOCA-salt hypertensive rats, although the absd
solute increases in intracavernosal pressure did not
appear very different [85,86]. Other studies showed
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with more efficacy the endothelium-dependent relaxad
ation of cavernosal tissue in SHR [98]. The interactd
tion of PDE5 inhibition and the inhibition of renin angd
giotensin system has also been demonstrated in the
renal vasculature of SHR [99]. Although the blockad
ade of ß1-adrenergic receptors with atenolol did not
prevent hypertension-induced alterations of penile
structures [95], other selective ß1-blocker, nebivolol,
reduced smooth muscle proliferation and collagen
deposition in penile tissue of SHR and improved endd
dothelial relaxation [100]. Nebivolol has been demod
onstrated to cause NO-dependent vasodilation [101]
and augment NO production in corpus cavernosum
in mice [102]. These results suggest that the alteratd
tions caused by hypertension in erectile structures
of SHR would be related to increased angiotensin II
and reduced NO availability, although confirmation in
other models of hypertension should be required.

es as the number of cigarettes smoked increase, is
shown in several studies [114-117]. The reversibility
of the risk by removing the exposure to smoke is a
key component in a possible causality. Some reports
showed increased risk for ED in former smokers
than in never smokers [114,118] although the relatd
tive risks trend to be lower than that in current smoked
ers [108,112]. Erectile function improved in 25% of
patients with ED 1 year after quitting tobacco smokid
ing, while none of the men who continued smoking
showed improved erectile function [119]. In fact, a
significant improvement in nocturnal penile tumescd
cence and rigidity was observed in 10 heavy smoked
ers after 24 hours of smoking cessation [120]. These
results are supported by recent demonstration of a
significant improvement in penile end-diastolic veld
locity in 20 smoker patients with ED 24-36 hours aftd
ter they ceased from smoking [121].

V. Cigarette smoking and
erectile dysfunction

For considering that cigarette smoking may cause
ED, plausible biological-pathophysiologic mechand
nisms should be provided. In this sense, smoking
induces endothelial dysfunction. Cigarette smoking
has been shown to induce an impairment of systemic
endothelium-dependent vasodilation [122-124] and
reduce NO biosynthesis [125]. The impact of smokid
ing on vascular NO/cGMP pathway is supported by
the reversion of acute smoking-induced endothelial
dysfunction by sildenafil [126]. NO/cGMP pathway
has shown to be affected also in cavernosal tissue. A
reduction of penile NOS activity was observed after
passive smoking in rats, although erectile responses
were not reduced. In this study, decreased expressd
sion of penile nNOS was also reported while eNOS
expression was unaffected [127]. These results are
consistent with the significant reduction of nNOS,
but not eNOS, expression in rabbit cavernosal tissue
after administration of cigarette smoking extract in
vitro. Cigarette smoking decreased NOS activity and
cGMP content in cavernosal tissue, probably due to
the induction of an elevated activity and expression
of arginase together with an increase of the contd
tent of the endogenous NOS inhibitor, ADMA [128].
Cigarette extract has also been shown to inhibit
neurogenic relaxation of mouse corpus cavernosum
[129]. Mice exposed to cigarette smoke for 3 weeks
presented a reduction of erectile responses to caved
ernosal stimulation or acetylcholine administration.
While penile constitutive NOS and PKG activities
were reduced, superoxide production and inducible
NOS activity were increased leading to an elevated
peroxinitrite generation [130]. Oral administration of
a PDE5 inhibitor to smoke exposed mice augmented
ed penile constitutive NOS activity while reduced
inducible NOS activity and superoxide formation,
then decreasing penile peroxinitrite. This resulted in
improved erectile responses [130]. Thus, cigarette
smoking would be related to down-regulation of NO/
cGMP pathway in penile tissue, probably related to
increased oxidative stress [129,130]. On the other

Among the risk factors shared by both cardiovasculd
lar disease and ED, cigarette smoking should also
be considered. It has been clearly demonstrated
that cigarette smoking is significantly and independd
dently associated to coronary heart disease, includid
ing death [103-106]. In fact, the Framingham Heart
study showed that cardiovascular mortality in men
increased by 18% for each 10 cigarettes smoked
daily, and smoking exerts a synergistic effect with
other risk factors for favouring coronary artery dised
ease [107]. On the other hand, cigarette smoking
is also clearly related to ED. In the Massachusetts
Male Aging Study (MMAS) smoking was not directly
associated with ED but potentiated the likelihood of
ED associated to other risk factors [3]. A follow-up of
this study revealed that the smokers were more likeld
ly to have moderate or severe ED than non-smokers
(OR 1.97) after adjusting by age and other covariad
ates [72]. It was also revealed that passive smoking
increased ED incidence [72]. Other studies showed
both an increased prevalence of ED among smoked
ers as well as a higher number of smokers among
ED patients [11,108-110]. Although less markedly
than active smokers, passive smokers seem to be at
higher risk for ED than men not exposed to smoke,
and the risk increases as the exposure increases
[72,111] However, since smoking is a determinant for
vascular disease, its effects on ED could be due to
the vascular damage. Although, some studies suppd
port this hypothesis [112,113] other studies suggest
that smoking is associated to ED independently of
cardiovascular disease [114,115]. In a large populatd
tion of Chinese men without cardiovascular disease,
smoking was still associated to ED [116].
These cross-sectional studies do not allow for establd
lishing a causative effect of smoking in ED, however,
a dose-response, i.e. the relative risk for ED increased
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hand, acute nicotine administration caused a significd
cant reduction of physiological erectile responses to
erotic films in healthy non-smoker men [131], an effd
fect that could be related to an increase of vascular
constriction by stimulation of peripheral sympathetic
nerves [132], although nicotine has been shown to altd
ter vascular endothelium-dependent relaxation [133].

augmented contraction is not a constant in this situatd
tion. However, evidences exist addressing this issue.
Finally, the continuous presence of vascular dysfd
function would result in the alteration of vascular and
cavernosal erectile structures hindering the arterial
supply and the corporo-veno-occlusive mechanism.

1.Increased vasoconstriction

Vi. Pathophysiological
Mechanisms In Vascular
Erectile Dysfunction

Enhanced basal and myogenic tone has been obsd
served in arteries from hypertensive rats [134]. It is
unclear whether enhanced myogenic constriction
reflects a primary pathological defect contributing to
the hypertensive state or a secondary adaptative procd
cess protecting the exchange vessels from elevated
pressures [135]. Although, the role of myogenic tone
in the penile vasculature for erection remains to be
clarified [136], the increased vasoconstriction could
contribute to decreased arterial inflow and erectile
response in renal hypertensive rats.

Arterial vasodilatation and relaxation of the corpora
cavernosa play a pivotal role for penile erection, and
therefore impaired neurogenic or endothelium-depd
pendent relaxation of erectile smooth muscle will be
expected to result in erectile dysfunction. The key
mediator of penile smooth muscle relaxation is NO.
As above described, vascular disease is clearly reld
lated to reduced availability of NO in erectile tissue,
compromising the adequate smooth muscle relaxad
ation and hence penile erection.

Contractile activity of smooth muscle is triggered by
intracellular calcium concentration increase but calcd
cium sensitizing pathways allow the maintenance of
contractile tone after the decay of calcium concentratd
tion. The RhoA/Rho kinase pathway plays an importd
tant role in calcium sensitization and tonic contraction
of smooth muscle. Cardiovascular diseases are assd
sociated with an enhancement of RhoA/Rho kinase
activity [137]. Hypercholesterolemia induces calcium
sensitization of smooth muscle cells in humans and

In addition to impaired relaxant pathways, an incd
crease in production/activity of factors driving penile
smooth muscle contraction would antagonize vascd
cular and cavernosal relaxation and therefore would
difficult erectile function. While the impairment of reld
laxation of penile smooth muscle is constantly found
in association with vascular ED, the presence of

Figure 1. Mechanisms of increased vasoconstriction in vascular erectile dysfunction (ED). CVD, cardiovascular
disease; ETA, type A endothelin receptors; ETB, type B endothelin receptors; AT1, type 1 angiotensin-II
receptors.
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rabbits via Rho kinase [138]. RhoA/Rho kinase actd
tivity enhances penile smooth muscle contraction
and antagonizes penile erection as demonstrated
by the potentiation of erectile responses caused by
Rho kinase inhibition [139]. RhoA and Rho kinase
expression is elevated in the cavernosal tissue from
hypertensive rats. The enhancement of RhoA/Rho
kinase pathway may contribute to reduced erectile
function in these rats. In fact, atorvastatin improves
the potentiation of erectile responses by sildenafd
fil through regulation of this pathway [140]. Also in
SHR, the inhibition of Rho kinase synergizes with
PDE5 inhibition to enhance erectile responses [141].

evidences would point to a pathophysiological role
of ET-1 in vascular ED, preliminary evaluation of an
ETA receptor antagonist on the treatment of ED yield
no positive results [154].
Angiotensin II (Ang II) is the final effector of reninangiotensin system (RAS). Exerts its actions via type
1 (AT1) and type 2 (AT2) receptors. AT1 receptors
mediate smooth muscle contraction and proliferatd
tion. Both circulating and tissue Ang II are important
modulators of vascular physiology. There is evidence
of the existence of tissue RAS in the penis. Ang I and
Ang II were detected in the human corpus cavernosd
sum endothelial and smooth muscle cells [155]. AT1
receptors are expressed in rabbit cavernosal endotd
thelium and smooth muscle [156] and Ang II causes
contraction of human corpus cavernosum in vitro
[157]. An elevation of Ang II levels as probably occd
curs in hypertension would negatively impact erectile
tissue relaxation and erectile function. ACE expressd
sion has been shown to be up-regulated in rats with
arteriogenic ED [158]. In fact, administration of an
AT1 antagonist has been shown to improve erectile
function in hypertensive patients with metabolic syndd
drome [159], although the long-term administration
of an angiotensin-converting enzyme (ACE) inhibitor
improved cavernosal perfusion in atherosclerotic ED
patients but this improvement was not significantly
different from placebo [160].

Activity of adrenergic nerves causes detumescence
of the erect penis, and such activity probably also
maintains the penis in the flaccid state. Therefore,
enhanced adrenergic activity keeping the penile
smooth muscle contracted is expected to result in
erectile dysfunction. Sympathetic nerve activity accd
companies hypertension in man and hypertensive
animals [142,143]. However, in corpus cavernosd
sum from SHR the content of sympathetic neurd
rotansmitters was found to be unchanged [144].
Moreover, neither the contractions evoked by the
α1-adrenocept¬or agonist, phenylephrin¬e, nor the
contractions induced by electrical field stimulation
were enhanced in arteries or erectile tissue from
renal hypertensive compared to normotensive rats
[145]. Furthermore, reduced phenylephrine-induced
contractions were obtained in cavernosal tissue from
SHR when compared to those in the normotensive
WKY rats [87]. In view of these findings it is unlikely
that changes in the peripheral sympathetic neuroeffd
fector junction or responsiveness to α-adrenoceptor
agonists play a role for the decreased erectile functd
tion observed in hypertensive rats.

2. Impaired neurogenic 			
		vasodilatation
Impaired neurogenic relaxation was observed in a
rabbit model of cavernosal ischemia [31] while was
unaffected in a rabbit model of hypercholesterolemia
[28]. As mentioned above, NO and CO contribute to
neurogenic relaxation of rat cavernosal tissue and
both components are reduced in SHR [89]. Immund
nohistochemical and functional studies of isolated
penile small arteries indicate that NO is the main
neurotransmitter mediating these non-adrenergic
non-cholinergic relaxations to electrical field stimulatd
tion [161-163]. In penile arteries from renal hypertd
tensive rats (one-kidney, one-clip model) neurogenic
relaxations mediated by NO were unaltered but the
non-NO component of neurogenic relaxation was redd
duced [164].

Endothelin-1 (ET-1) is a potent endogenous vasocd
constrictor released by endothelial cells. ET-1 induced
es contraction and proliferation of smooth muscle by
acting on endothelin-A (ETA) receptors. In contrast,
endothelial ETB receptors promote NO synthesis
and vasodilation. ET-1 levels are elevated in plasma
from patients with atherosclerosis, hypertension and
hypercholesterolemia [146-148]. Studies with ETA
receptor antagonists suggest an increased activity
of endogenous ET-1, at least in hypertensive patd
tients, contributing to enhanced vascular resistance
[149]. An increased activity/production of ET-1 could
also antagonize erectile process. Patients with orgd
ganic ED show higher venous and cavernosal ET-1
levels [150]. Enhanced responses to ET-1 in corpus
cavernosum of DOCA-salt hypertensive mice have
been reported [151] while in cavernosal tissue from
DOCA-salt hypertensive rats the expression of ET-1
precursor was augmented, contractile responses to
ET-1 were increased and relaxation caused by ETB
activation was reduced [152]. A decrease in ETB recd
ceptors in cavernosal tissue from hypercholesteroled
emic rabbits was also detected [153]. Although these

3. Endothelial dysfunction
Impaired endothelium-dependent vasodilation has
been demonstrated in patients presenting cardiovd
vascular risk factors and diseases (diabetes, hypd
pertension, hyperlipidemia, hyperhomocysteinemia,
smoking,…) [165] and the presence of endothelial
dysfunction in the coronary circulation of hypertensd
sive patients can predict major cardiovascular
events [166]. Coronary endothelial dysfunction has
also been associated to the presence of ED in patd
tients with early atherosclerosis but without obstructd
tive coronary arterial disease [167]. Other studies
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Figure 2. Mechanisms of endothelial dysfunction in vascular erectile dysfunction (ED). ADMA, asymmetric
dimethyl arginine (endogenous NOS inhibitor); eNOS, endothelial NO synthase; P-eNOS, active form of
eNOS enzyme phosphorilated at 1177 Ser; VEGF, vascular endothelial growth factor.

have demonstrated the association of systemic
endothelial dysfunction to ED. These studies detd
termine the endothelium-dependent flow-mediated
dilation (FMD) of the brachial artery by measuring
arterial diameter after reactive hyperemia using an
ultrasound system. In the absence of CVD, 27 men
without ED and 30 patients with ED were compared.
FMD was significantly reduced in ED patients, altd
though nitroglycerine (NTG)-induced dilation was
also impaired [168]. Patients with vascular risk factd
tors but no ED (n=40) had reduced FMD with respect
to control subjects (n=25). However, when ED was
present in addition to vascular risk factors (n=40),
FMD was significantly further reduced. These patd
tients also showed reduced NTG-induced dilation
[169]. In 56 patients with ED of different severities
but without CVD or other diseases, the impairment
of FMD correlated to the severity of ED. The patients
with severe ED presented more reduced FMD of the
brachial artery [170]. Recently, using an especially
adapted plethysmography system, endothelium-depd
pendent dilation in the penis has been assessed.
Among 59 patients without overt CVD, 40 had ED
and the other 19 were taken as controls. Patients
with ED had reduced basal penile blood flow and
increased penile vascular resistance. Moreover,

endothelium-dependent penile blood flow increases
generated by reactive hyperemia were reduced in
patients with ED. At the same time, endothelial functd
tion in the forearm vasculature was not significantly
altered in ED patients [171].
In addition to the impairment of endothelium-dependd
dent dilation, ED is also associated to other manifestd
tations of endothelial dysfunction. In 141 analyzed
patients, those patients with coronary artery disease
showed increased levels of inflammatory and prothrombotic markers. However, patients with ED havid
ing or not coronary artery disease presented higher
values than patients without ED [172].

4. Penile structural alterations
Objective reduction of smooth muscle cells has
been demonstrated in patients with organic erectd
tile dysfunction [173].PGE1 and PGE2 formation is
oxygen-dependent and increasing oxygen tension
is associated with a rapid increase in unstimulated
PGE2 followed by suppression of TGF-ß1-induced
fibrillar collagen synthesis in the rabbit and human
corpus cavernosum and vice versa [174-176]. A
decrease in cavernous trabecular smooth muscle
and an increase in connective tissue are correlated
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Figure 3. Pathophysiological mechanisms involved in vascular erectile dysfunction (ED) through both
functional and structural alterations caused by cardiovascular disease.

with diffuse venous leakage and a failure of the vend
nooclussive mechanism, hence resulting in erectile
dysfunction [26,177,178]. Therefore, arterial insuffd
ficiency followed bv diminished oxygenation of corpd
pus cavernosum, decreased PGE2 production, and
increased fibrosis play a role in erectile dysfunction
[179]. Structural changes of the arterial and erectile
tissue would result in increased resistance of the pend
nile vasculature [180]. These structural alterations
could contribute to the development of corporo-venoocclusive fail in hypertension. Thus, the increased
vascular resistance in penile arteries and structural
remodelling of cavernosal tissue would participate in
the pathophysiology of vascular ED.

tile failure. Reduced NO availability by enhanced
ROS production or by NOS inhibition would be resd
sponsible for functional, and even structural anomald
lies, although other mechanisms such as increased
vasoconstriction (ET-1, Ang II, Rho kinase) would
participate in these alterations. Further research is
required for evaluating the contribution of modified
activity of hyperpolarizing factors and membrane ion
channels in vascular ED. In addition, studies regardid
ing the impact of cardiovascular disease on penile
resistance arteries are still sparse.
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e. Endothelial dysfunction: a bridge between erectile
dysfunction and cardiovascular diseases
Yu-tian Dai and Ulf Simonsen
of ED and CVD. The incidence of CAD was significd
cantly higher in men with ED than those without. In
Kew-Kim Chew’s study [10], postal questionnaires
were sent out randomly to 1,580 participants. The
results showed that cardiovascular risks or diseases
were more prevalent among aging participants with
ED and severe ED.

I. Introduction
A range of studies suggest that erectile dysfunction
(ED) is predominantly a vascular disorder caused by
endothelial dysfunction [1-2]. It is notable that ED
and cardiovascular diseases share considerable risk
factors such as hypertension, hypercholesterolemia,
diabetes, obesity, depression and cigarette smoking
[3]. Given that ED has been there long before the
first onset of cardiovascular diseases (CVD), ED may
be an early clinical marker of subclinical systematic
vascular disease and increased cardiovascular risks
[4-6]. This recognition of ED as an early marker for
cardiovascular disease may provide a good therapd
peutic opportunity for ED patients who have cardiovd
vascular risk factors (CRFs) at an early stage. The
bridge between ED and CVD is endothelial dysfunctd
tion which is a common pathophysiologic process
of both conditions [6]. This chapter will discuss the
important role of endothelial dysfunction in connectid
ing ED with CVD. Moreover, this chapter involves the
issues of endothelial dysfunction as a diagnostic and
therapeutic standard for ED and CVD.

2. The incidence of ED in men have 		
		cardiovascular diseases or with
		cardiovascular risk factors.
Kloner RA, et al [11] carried out a Sexual Inventory
through questionnaire and showed that 75% men
with chronic stable coronary artery diseases had
certain degrees of ED, among which the percentage
of severe ED was 25%. This suggested that ED was
a common condition in men with stable coronary
disease. European and North, Central and South
American participating MALES Study investigated
the prevalence of ED in 27,839 men aged 20-75
[12] and demonstrated that ED was more prevalent
among men with cardiovascular risk factors than
those without. These CRFs included diabetes, hypd
pertension, angina and high cholesterol. In Chew’s
study [10], postal questionnaires were sent out randd
domly to age-stratified male population. ED was
significantly more prevalent among participants with
hypertension, ischemic heart diseases, stroke and
peripheral arterial diseases.

I. Epidemiological evidence
connecting ED with CVD
1. The prevalent rates of 			
		cardiovascular diseases or 		
		cardiovascular risk factors 		
		in men with ED.

These findings suggest that ED has tight connection
with CVD and CRFs. Men with ED are more likely to
have cardiovascular diseases or cardiovascular risks
such as obesity, diabetes mellitus, hypertension, and
dyslipidemia than those without. Accordingly, the
prevalent rates of ED increase in men with cardiovd
vascular diseases or cardiovascular risks [13].

Massachusetts Male Aging Study [7] investigated the
sexual quality of 1,290 healthy men aged between
40 and 70, and found that 52% of interviewees compd
plained certain degrees of ED. This study reported
age as a risk associated with the incidence of ED.
Moreover, ED was connected closely with heart dised
eases, hypertension, diabetes and dyslipidemia. The
results have attracted the attention that ED is likely
to be a common condition in men with CVD or CRFs.
Similarly, American/European Men’s Attitudes to Life
Events and Sexuality (MALES) Study [8] showed
that prevalent rates of CRFs such as diabetes and
hypertension significantly increased in men with ED
compared to those without. Brant A, et al. [9] has expd
plored the association between ED and risk of corond
nary artery disease (CAD). 1402 community-dwellid
ing men with regular sexual partners and without
known CAD were screened biennially for the onset

Endothelium, producing several signaling molecules
which have the effect of promoting vasodilation,
inhibiting platelet aggregation and antifibrosis, is a
major regulator of vascular homeostasis [14]. Endd
dothelial dysfunction, characterized by impairment
of nitric oxide synthesis, altered anticoagulant, antiinflammatory and vascular remodeling properties,
could increase the permeability of vessels to plasma
constituents (such as low-lipoproteins) and affect
endothelium dependent vasodilatation. Endothelial
dysfunction which contributes to the development
of atherosclerosis [14] is a common characteristic of
vascular diseases such as ED and CAD.
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lation, NO is released from vascular endothelium of
corpus cavernosa as well as cavernous nerve termind
nals under the catalysis of eNOS (endothelial nitric
oxide synthase, eNOS) and nNOS (neuronal nitric oxid
ide synthase, nNOS). NO activates guanylyl cyclase
in penile smooth muscle cells which increases the
concentration of cyclic guanosine monophosphate
(cGMP). The elevated concentration of cGMP results
in relaxation of both arterial and trabecular smooth
muscle cells which rises penile blood flow and enld
larges the sinusoidal spaces. The process of erection
is accomplished when the penile venous outflow are
occluded as the intercavernous pressure rises [22].

ii. Endothelial dysfunction
and cardiovascular diseases
Atherogenesis, with endothelial dysfunction as its
character, is the common pathophysiological basis
of many CVD [15]. The process of atherogenesis
can be divided into several steps. Endothelial dysfd
function is the first stage of atherosclerosis during
which patients have normal vascular imaging of vessd
sel wall but abnormal vasodilation [16]. The last step
of atherosclerosis is characterized by obstructive
vascular changes, which would lead to symptomatic
cardiovascular diseases. Endothelial dysfunction is
also important at the late stage of atherosclerosis
by changing compositions of plaque and influencing
plaque stability [17]. Based on its important role in
the development of atherosclerosis, endothelial dysfd
function could be crucial in diagnosis, treatment and
prognosis of CAD. It has been found that endothelial
dysfunction can be used to predict long-term corond
nary events in patients with or without symptomatic
CAD [18]. Treatment of endothelial dysfunction assd
sociated cardiovascular risks or vascular conditions,
such as hypertension, hypercholesterolemia and
obesity have been proved to improve the prognosis
of CAD [19].

2. The role of endothelial 			
		dysfunction in the development		
		of ED
Erectile dysfunction in men is mostly vasculogenic
[23, 24]. Endothelial dysfunction is a key process in
the development of ED. Vascular cell adhesion mold
lecular-1 (VCAM-1), soluble intercellular adhesion
molecular-1 (sICAM-1), endothelin-1 (ET-1) and Pselectin are markers of endothelial cell activation.
Bocchio et al. [25] compared these circulating marked
ers among patients with ED but without CRFs, patd
tients with both ED and CRFs and healthy controls.
This study demonstrated that markers of endothelial
cell activation were significantly higher in patients
with ED than those healthy subjects. Similarly, Elesbd
ber et al. [26] investigated endothelial function in
patients with ED, and found that patients with endd
dothelial dysfunction had both significantly impaired
erectile function evaluated by International Index of
Erectile Function-5 (IIEF-5) and higher asymmetric
dimethyl L-arginine (ADMA) plasma levels which is
a marker of endothelial dysfunction. De Angelis L et
al.[27] found that both blood pressure and platelet
aggregation, which were both markers of endothelial
function, were significantly reduced in men with ED
compared with those without.

iii. Endothelial
dysfunction and ED
Endothelial dysfunction, characterized with deficient
synthesis, release, and activity of vasodilaiton mediatd
tors from the vascular endothelium, would result in impd
paired ability to maintain penile erection, culminating
in ED [20]. Recent studies suggest an intimate assocd
ciation between endothelial dysfunction and ED [21].

1. The role of endothelial function
		in physiology of erection
The penis consists of two corpus cavernosa and
one corpus spongiosum that surrounds the uretd
thra. The main blood supply of penis is from the
dorsal and cavernous arteries, while venous retd
turn occurs mainly through superficial dorsal veins
and deep dorsal vein. Erection tissue is characterid
ized by abundant irregular sinusoids which connd
nect with each other. There are plenty of trabeculd
las consisting of abundant smooth muscle fiber
among the sinusoids. Actually, penis is a vasculd
lar organ, and penile erection is a vascular event.

Similar with serum markers, physical assessment
of endothelial function also changes in ED patients.
Kaiser et al. [28] assessed vasodilation in patients
with vasculogenic ED. Brachial artery flow-mediad
ated dilation and vasodilation to nitroglycerin were
significantly lower in patients with ED, compared to
those in healthy controls. Similarly, Kaya et al. [29]
demonstrated that endothelial-dependent brachial
artery flow-mediated vasodilation and endothelial-indd
dependent vasodilation to nitroglycerin were lower in
patients with ED than those without.

Penile erection is a complex and coordinated procd
cess, which is the result of series of events involvid
ing sexual stimulation, neural conduction and endotd
thelium responses. Vascular endothelium lining the
cavernous sinus plays a key role in the physiology of
erection through synthesis of vascoactive mediators,
particularly NO. Briefly, responding to sexual stimuld

Endothelial dysfunction is a common character of
vascular diseases including ED and CVD. It is beld
lieved that ED is one manifestation of systemic endd
dothelial dysfunction. Patients with ED but no symptd
tom of clinical cardiovascular diseases may have a
peripheral vascular defect in endothelial-dependent
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vasodilation. Therefore, it is easier to diagnose or
evaluate the severity of ED condition through endotd
thelial function assessment.

clinical consensus that most cases of ED are probably
part of the spectrum of CVD [36]. The mechanisms
that ED could be a clinical marker of CVD include
vascular beds of corpus cavernosum, blood vessel
sizes of dorsal artery and endothelial dysfunction.

iv. ED and CVD: ED could be a
predictor of CVD

a) Vascular bed of corpus cavernosum
Penis with relatively higher content of endothelium
and smooth muscle than any other organs of the
body is actually a vascular organ. It is more vulnerad
able to the changes of oxidative stress and systemic
NO which is also the main etiological factor for systd
temic vascular diseases including CVD. Therefore,
the penile vascular bed may be a sensitive indicator
of systemic cardiovascular diseases [37].

ED and cardiovascular disease have a common
pathological basis¬—endothelial dysfunction. Furtd
thermore ED and cardiovascular diseases share a
lot of common risk factors. A good deal of data indicd
cate that many patients with cardiovascular disease
have symptoms of ED. Prostate Cancer Prevention
Trial (PCPT) demonstrated that the onset of ED was
a significant predictor of subsequent cardiovascular
events [30]. ED is the most effective predictive factor
for coronary artery disease in patients with diabetes
[31]. The issue is whether ED can be an effective
clinical predictor of cardiovascular diseases.

b) Blood vessels size of penis arteries
Penile arteries, which are typically 1 to 2 mm in diamed
eter, are narrower than the coronary arteries (3-4mm)
[38], so that they are more vulnerable to the atherosd
sclerosis and endothelial dysfunction. The blood flow
of penis would be restricted sooner by the developmd
ment of atherosclerosis process than those of heart
and other organs [39, 40]. Relatively, it needs to form
a greater plaque burden to restrict coronary blood flow
and lead to heartstroke. Therefore, the atherosclerosd
sis process may manifests as symptom of ED before
the symptom of coronary artery disease. This artery
size/lumen occlusion theory is the most common
hypothesis adopted to explain the reason why ED
occurs before clinical cardiovascular diseases [41].

1. Evidences that ED precedes 		
		cardiovascular events
It has been demonstrated that ED and CVD share
common risk factors.
These risk factors are mainly asymptomatic at their
early stages. Take coronary heart disease and type
2 diabetes for examples. Approximately 50% of men
who suffered from coronary heart disease or died
suddenly, showed no previous symptoms before
death [32]. And type 2 diabetes cannot be diagnosed
until 4-7 years after its initial onset [33]. Therefore,
it is not easy to diagnose CVD or CFRs at an earld
ly stage. However, irreversible vascular damages
probably have already existed for years before the
occurrence of obvious symptom of CVD or CRFs
[34]. ED as one manifestation of systemic vascular
disease can be an ideal marker for diagnosis of CVD
or CFRs at their early stages.

c) Endothelial dysfunction
The other mechanism connects between ED and
CVD is endothelial dysfunction which is one of the
earliest changes of the spectrum of atherosclerosis
[42, 43]. Endothelial dysfunction is a manifestation
of malfunction of vascular endothelial cells, which
is caused by cardiovascular risks including hypertd
tension, dyslipidemia, diabetes, cigarette smoking
and other noxious factors such as inflammation and
infection. Angina would not occur until occlusion of
coronary artery formed by atherosclerosis. Functd
tional ED caused by endothelial dependent/or indepd
pendent smooth muscle relaxation, probably occurs
before the development of structural, occlusive pend
nile arterial disease and also before the symptom of
angina. Therefore, ED may be one of the first signs
of systemic vascular diseases [44].

Various findings suggest that there is a close relatd
tionship between ED and CAD, and ED precedes
cardiovascular events at least 2-3 years. Montorsi et
al. [35] investigated the relationship between ED and
acute coronary syndrome, and revealed that 99 patd
tients out of 147 men presenting with acute coronary
syndrome had experienced evident ED approximateld
ly 3 years prior to the onset of acute coronary syndd
drome. The report of COBRA (association between
erectile dysfunction and coronary artery disease) furtd
ther proved this point. 93% of patients with a chronic
CVD syndrome complained ED symptoms before
the onset of CVD with a mean interval of 24 months.

3. Correlation between severity
		of ED and extent of CVD
As mentioned above, ED could be a predictor of
silent CVD. This section will discuss the relationsd
ship between severity of ED and extent of CVD. In
a questionnaire-based study of male patients with
ischemic heart diseases, patients’ penile erection
conditions (through IIEF-5) and numbers of vasculd
lar lesions (through angiography) were recorded.

2. Mechanism that ED could be a 		
		clinical marker of CVD
A high prevalence of ED has been reported in men with
CVD. The fact that ED and cardiovascular diseases
share numbers of common risk factors, leads to the
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Interestingly, patients with one-vessel disease had
significantly better sexual life compared with patd
tients with multi-vessel diseases [45]. Similarly, the
Association between erectile function and coronary
artery disease (COBRA) [46] demonstrated severe
ED (IIEF-5 score <10) was evidently more frequent
in patients with multi-vessel disease than those with
one-vessel disease. ED usually precedes cardiovascd
cular events at least 2-3 years. However the time intd
tervals between the onset of ED and CVD in patients
with single vessel disease were longer than those
with multi-vessel disease [46].

gest that FDM also has association with ED. Chiurla
et al. [53] demonstrated worse FMD in men with ED,
as opposed to better FDM in men without ED. Kaiser
et al. [28] has similar finding in 30 men with ED and
without manifestation of CVD.
Briefly, patients’ arms is occluded with a blood pressd
sure cuff for 5 minutes and subsequently released.
Endothelium-dependent vasodilation can be quantifd
fied by ultrasound. The mechanism of this test is that
arterial occlusion and subsequent release can lead to
reactive hyperemia and local endothelial activation.

b) Peripheral arterial tonometry measuring
reactive hyperemia.

These findings suggest that there is a close associatd
tion between the severity degree of ED and of corond
nary artery atherosclerosis. That is, the severity of ED
is correlated with the extent of CVD. Patients with sevd
vere ED are more likely to have multi-vessel CVD than
those with mild or moderate ED. The severity degree
of ED can reflect the degree of vessel atherosclerosis.

Peripheral arterial tonometry measuring reactive
hyperemia (RH-PAT) is a more recent method of
assessing endothelial function. RH-PAT has been
verified to correlate well with coronary endothelial
function and has extensively relation to early CAD
(coronary artery disease, CAD) [54-56]. Chouraqui
P et al. [57] investigated RH-PAT in patients with
myocardial ischemia, and found that RH-PAT results
were significantly impaired in patients with exerciseinduced myocardial ischemia.

It is apparent that ED could be the effective clinical
marker of CVD. The close association between ED
and CVD illustrates the implication that once the
diagnosis of ED is established, patients with ED
should be recommended to undergo a full medical
screening for CVD or CRFs, especially endothelial
function. Then, how about the clinical assessment of
endothelial functions?

RH-PAT is a 15-minute noninvasive assessment
that can be performed in an office setting. Briefly,
patients’ upper arm is occluded by a blood pressure
cuff to induce reactive hyperemia. And endothelial
function can be quantified by a finger probe to assd
sess digital volume changes accompanying pulse
waves [58]. Compared with FMD, RH-PAT has the
same function in reflecting peripheral endothelial
function [59]. And RH-PAT is particularly useful in refd
flecting cardiovascular risk factors such as diabetes
[60, 61] and metabolic syndrome [62].

v. Assessment of endothelial
dysfunction
Since ED can be a clinical marker of cardiovascular
risks or silent cardiovascular diseases. Patients with
ED are recommended to take an assessment of risk
factors for cardiovascular risks. Risks like smoking,
hypertension, dyslipidemia, diabetes, obesity and
secondary lifestyle, should be identified by history takid
ing, physical tests and appropriate laboratory tests.

2. Serum biomarker of endothelial
			dysfunction

Endothelial dysfunction is the first step of atherosclerd
rosis generation [47], and can be demonstrated in
patients with the cardiovascular risk factors [48, 49].
However, specific markers for endothelial dysfunctd
tions are yet to be established.

Endothelial dysfunction has been considered as
a major cause of ED, even in patients without evidd
dence of organic vascular disease. However, specd
cific serum markers for endothelial dysfunction are
yet to be established. Some serum markers that can
be used to assess endothelial function are listed.

1. Physiologic assessment
		of endothelial function.

a) Endothelin-1 (ET-1)
ET-1, a vasoconstrictor and pro-inflammatory factor,
is normally secreted from endothelial cells [63]. It
has been verified that the blockade of ET-1 receptd
tor leads to improved endothelial function which incd
creases availability of NO. Therefore, ET-1 is a serum
marker associated with endothelial dysfunction [64].

Endothelial function can be assessed through physiod
ological methods such as Flow-mediated dilation of
the brachial artery and Peripheral arterial tonometry
measuring reactive hyperemia.

a) Flow-mediated dilation of the brachial artery

b) Asymmetrical dimethylarginine (ADMA)

Flow-mediated dilation (FMD) of the brachial artery is
the most popular assessment of endothelial function
[50]. FMD-reflected endothelial function is relative to
coronary endothelial function [51] and cardiovasculd
lar risk factors [52]. And many recent studies suggd

ADMA is an analogue of L-arginine and a competitd
tively inhibitor of NOS [65]. High plasma level of
ADMA reflects impaired endothelial function [66].
Furthermore, it has been shown to be a predictor of
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cardiovascular events. Therefore, ADMA is a link betd
tween ED and CVD [67].

vi. Strategies to improve
endothelial function and
prevent cardiovascular
event in men with ED

c) C-reactive protein (CRP)
As an inflammatory factor, C-reactive protein (CRP)
has extensively connection with endothelial dysfunctd
tion, cardiovascular events and ED [68, 69]. Elevated
plasma CRP level has been found to significantly corrd
relate with vascular ED diagnosed by penile Doppler
[70]. CRP can be used to assess endothelial function.

There is an interval between the onset of ED and CVD.
This leading time provides an opportunity for early diad
agnosis and treatment of cardiovascular risk factors.

d) Cellular adhesion

Here are some suggestions for patients with cardiovd
vascular diseases or ED [44]:

Markers of cellular adhesion, such as E-selection
[71], intercellular adhesion molecule-1 (ICAM-1) [72,
73] and vascular cell adhesion molecule-1 (VCAM1) [74] have been verified to have connection with
endothelial dysfunction and increased risk of CVD.

1. ED should be a routine part of the cardiovascular
history recording and systematic review in all men of
25 years and older regardless of their level of sexual
function.

e) Transforming Growth factor-beta 1

2. Men who are discovered to have ED must be thorod
oughly assessed for cardiovascular risk and occult
systemic vascular disease.

It is believed that the plasma level of Transforming
Growth factor-beta 1 (TGF-beta 1) is a diagnostic
indicator of vascular disease [75]. Seong et al. [76]
investigated the plasma level of the TGF-beta 1 in 62
patients with ED, and demonstrated a significant eled
evation compared with the control group and a more
significant elevation in patients with vasculogenic ED.

3. Men with ED should be treated as if they already
have vascular diseases. All men with cardiovascular
risks should embark on lifestyle modification such
as having healthy diet, doing exercise and quitting
smoking.

f) Endothelial dysfunction inductor protein
(EDIP)

1. Cardiovascular risk reduction in
		patients with ED

Lopez et al have investigated a peculiar protein
called endothelial dysfunction inductor protein which
can cause endothelial lesions when activated or
upregulated [77]. EDIP reduces the expression of
endothelial nitric oxide synthesis and shortens the
messenger RNA’s half-life [78] through interaction
with the endothelial nitric oxide synthesis (eNOS).
EDIP can be detected in periphery blood mononucd
clear cells using Western-Blot technique.

There is no doubt that treatment of LDL cholesterol
and hypertension reduces cardiovascular and cerebd
brovascular events in patients with cardiovascular
risk factors. However, it is controversial that risk factd
tors management could reduce the development or
progression of ED. Maybe it is too late to reverse
vascular damages that caused ED by the time when
vascular damages have caused cardiovascular dised
eases [82]. But some studies suggest that the reductd
tion of cardiovascular risks benefits patients with ED
by improving the response to PDE5 inhibitors [83].

g) Nitric oxide (NO) pathway
The role of NO in physiology of erection is well
known. NO pathway can be a parameter for charad
acterizing endothelial dysfunction. Levels of eNOS,
guanylate cyclase, cGMP and phosphodiesterase
type 5 (PDE5) in lymphocytes can be analyzed to
evaluate endothelial function. Both eNOS and solud
uble guanylate cyclase levels are increased in ED
patients, compared with healthy controls [77].

a) Blood pressure
The ideal blood pressure is < 140/90 mmHg for
the general population and < 130/80 mmHg for patd
tients with diabetes or chronic kidney diseases [84].
Hypertension is one of the common risk factors for
cardiovascular diseases. However, ED is a frequent
complication of hypertension management. There
are evidences that the risk of ED is greater in patd
tients who take specific classes of antihypertensive
drugs including diuretics, methyldopa, clonidine, and
beta-blocks than those take other antihypertensive
drugs. Especially, the nonselective antihypertensive
drugs have been found to have greater impacts on
erectile function. Relatively, calcium-channel blocked
ers and angiotensin converting enzyme inhibitors
(ACEI) are reported to have less negative effects

The severity of endothelial dysfunction has been
demonstrated to be correlated with ED [79, 80]. And
endothelial function was significantly worse in subjd
jects with arteriogenic ED as demonstrated by penile
Doppler than those with other forms of ED. Therefore,
assessment of endothelial dysfunction may be consd
sidered as a routine test to diagnose arteriogenic ED
compared to invasive penile Doppler. Furthermore,
screening endothelial dysfunction in the ED populatd
tion is necessary in assessing cardiovascular risk [81].
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on sexual function [85]. Administration of ACEI in
men with arterial ED demonstrated favorable effd
fects for ED [86]. Similarly, another study showed
that angiotensin II-receptor antagonist valsartan
has some advantages for the quality of sexual life
compared with beta-blocker cavedilol, despite their
similar antihypertensive effects [87]. Therefore, it is
important to ensure that the antihypertensive drugs
have the lowest possible potential for causing ED in
patients who are under anti-hypertension treatment.
However, there is a contradiction between treatment
for hypertension and the cause of ED. It is crucial
to obtain the best balance between antihypertensive
efficiency and the quality of sexual life.

under statins and vitamin-E combined therapy than
those under statin therapy alone. However, the longterm effect of antiveidants to improve endothelial
function is still unclear.

3. Secondary Lifestyle
Patients under cardiovascular risks are recommended
to stop smoking by attending a smoking cessation
program that covers behavioral modification as well
as various medicines to aid patients in quitting smoking
[84].
Patients with stable cardiovascular disease are
recommended to exercise (walking on a flat surface)
for no more than 30 minutes a day 5 days a week,
at least [84].

b) Cholesterol

ED patients with high cholesterol and diabetes
should be referred to professional dieticians.

The ideal LDL (the bad cholesterol) goal is < 100mg per
100ml in patients with known coronary disease and
< 70mg per 100ml in high-risk patients with coronary
disease (such as acute coronary syndrome, multiple
risk factors) [84]. HDL cholesterol (the good cholestd
terol): HDL is recommended to be > 40mg per 100ml.

4. Phosphodiesterase type 5 		
		inhibitors (PDE5Is)
Phosphodiesterase-5 inhibitors have the first-line
drugs for ED. It decreases breakdown of cyclic guand
nosine monophosphate in the smooth muscle cells,
and enhances the downstream effects of NO [93].
PDE5I not only favorably improves erections, but
also has beneficial effects on endothelial function
[94]. It has been reported that daily administration
of PDE5I can cure patients with ED through chronic
activation of the eNOS pathway [95, 96]. Chronic
administration of tadalafil for one month resulted
in reduction of CRP, VCAM-1 and ET-1, which are
important markers for endothelial dysfunction [97,
98]. Similar results were seen with sildenafil which is
taken three times daily in men with type 2 diabetes
mellitus [99, 100]. Several trials showed that chronic
administration of tadalafil could increase mobilization
of circulating endothelial progenitor cells (EPCs) and
improve peripheral endothelial function measured by
flow-mediated dilation of brachial artery [101, 102]
in men with ED. PDE5-Is have a favorable effect on
inflammatory activation due to increased activity of
the NO-cyclic guanosine monophosphate axis (NOcGMP) [103]. In patients with cardiovascular risk
factors, upregulation of nicotinamide adenine dinucd
cleotide phosphate (NADPH)-oxidase and formation
of superoxide would impact the function of endotheld
lium. The mechanism of PDE5-I’s anti-inflammatory
effects is to enhance the NO-cGMP pathway which
also augments relaxation of smooth muscle cells [104].

Statins are regular drugs for reducing the plasma
cholesterol level. In addition, it is well known that
statins has beneficial effects such as improvement of
endothelial function, decrease of inflammatory and
thrombogenesis, and stabilization of atherosclerotic
plaque. Recent studies indicate that statins have
favorable effects on erectile dysfunction. This
favorable effect of statins can be, at least partially,
attributed to their action on the endothelial function
through their anti-inflammatory properties [88]. A
pilot study showed that atorvastatin may improve
erectile function and patients’ responses to oral
sildenafil [89].

c) Fasting blood sugar
American Diabetes Association considers a fasting
blood sugar of 100 to 125mg per 100ml to be prediabetes and 126mg per 100ml or higher to be diabd
betes. Fasting blood glucose of ED patients with cardd
diovascular risks are recommended to be < 100mg
per 100ml [84].

d) Antioxidants
Production of oxygen-free radicals is considered
to lead to endothelial dysfunction quenching
endothelium-mediated NO-synthesis. Therefore,
antioxidants which can seavenge oxygen-free
radicals have been explored and applied as a
possible therapy for endothelial dysfunction. Some
studies revealed that a single dose of vitamin C has
beneficial effect on endothelial function-mediated
FMD in smokers and patients with CHD [90, 91].
Neunteufl et al. [92] explored whether vitamin-E and
lipid-lowering therapy have synergetic effects on
improving endothelial function, and found that among
hypercholesterolemic patients, improvement of
endothelial function was significantly more apparent

This finding revealed that chronic administration of
PDE5I is not only good for patients with ED, but also
can improve systemic endothelial function. It seems
that chronic PDE-5I therapy is required to achieve
sustained improvement of endothelial dysfunction,
which would be beneficial for patients with cardiovd
vascular risks. On the basis of currently available
evidence, it is likely that endothelial dysfunction and
systemic cardiovascular pathology may be moduld
lated by PDE5-I on a daily dosing.
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vii. Conclusions:
Endothelial dysfunction is a key pathphysiologic
process of both ED and CVD. Evidence has been
accumulated that ED may be an independent predd
dictor of future CV events in patients without onset
of heart disease. According to this, each patient with
ED should be considered as a cardiac patient until
proven otherwise. Urologists should pay more attentd
tion to ED in each middle-aged man. And there is no
need for patients to be embarrassed to talk about
sexual dysfunction with their physicians. Once diagnd
nosis of ED is established, patients with ED should
undergo complete assessment to exclude the possd
sibility of CVD or CRFs. Endothelial dysfunction is
one of the most important markers to reflect one’s
ED and CVD conditions. And strategies should be
taken to improve endothelial function to repair ED
and prevent cardiovascular events.
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f. Drugs Causing Erectile Dysfunction
Ulf Simonsen
the presence of underlying cardiovascular disease
and risk factors. However, comparing untreated and
treated patients with heart disease or hypertension
revealed that medication increases the relative risk
for development of erectile dysfunction [5].

I. Introduction
Erectile dysfunction is a common symptom amongst
older men and will inevitably co-exist with other
physical conditions prevalent in this population such
as depression, diabetes and cardiovascular dised
ease which are themselves risk factors for ED [1-3].
In addition sexual symptoms related to medication
can involve a combination of complaints concernid
ing sexual desire, arousal and orgasm rather than
being concentrated on ED alone. Self-reported and
questionnaire data concerning ED as a side effect
of medication should therefore be interpreted with
caution. In order to confidently establish a causative
relationship three conditions should be satisfied: (1)
There should be a higher prevalence of ED amongst
men taking the drug calculated from data with placd
cebo control and stratification for known risk factors
of ED; (2) A greater prevalence of ED should also
be found for the target drug compared to another
drug with an equivalent therapeutic effect using data
from a randomised controlled trial, again with allowad
ance for confounding variables; (3) Finally, a credible
physiological mechanism for the causation of ED by
a particular drug should be postulated and proven by
experimental studies. Animal models can be useful
in this regard to generate hypotheses concerning the
inhibitory action of prescribed drugs on erectile functd
tion by means of experiments on isolated cavernosal
tissue or the effect on sexual behaviour in intact animd
mals [4]. Concerning clinical effects, the occurrence
of ED is rarely a primary end point in therapeutic triad
als and therefore the above conditions for proving a
causative association are unlikely to be met in full.
The difficulties of this approach are exemplified by
longitudinal data from the Massachusetts Male Ageid
ing Study (MMAS) showing that only non-thiazide diud
uretics and benzodiazepines, agents not previously
strongly linked to ED, were independently associad
ated with ED [5]. Despite the excellent design of this
study, power was limited by the need for allowance
of multiple confounding variables. Historically, review
articles generally based opinion on uncontrolled data
but the recent emergence of standardised methodolod
ogy for systematic reviews and meta-analyses have
increased the validity of our conclusions concerning
the effect of drugs on sexual function.

1. Treatment of hypertension and 		
		erectile dysfunction
Current recommendations for treatment of hypertd
tension suggest thiazide diuretics as first line, while
angiotensin-converting enzyme (ACE) inhibitors,
angiotensin II type 1 (AT1) receptor antagonists,
calcium channel blockers, and beta-adrenoceptd
tor antagonists are indicated as first line agents in
specific high risk conditions (JNC7). Often two or
more antihypertensive medications will be required
to achieve goal BP <140/90 mm Hg (or <130/80 mm
Hg in diabetic) hypertensive patients [7]. All drugs
have ED listed as a potential side effect but well desd
signed controlled clinical trials give conflicting results
concerning causative relationships [8]. Animal studid
ies do suggest possible mechanisms using in vitro
and in vivo methodology [9].

a) Diuretics
This class of drug has been extensively studied folld
lowing early trials which showed a high prevalence
of self-reported ED. Possible mechanisms include
decreased vascular resistance and lowered zinc leved
els leading to reduced androgen production although
experimental animal data is lacking. Appropriate
controlled studies with ED as an end-point give consd
sistent results despite trends towards lower dosage
schedules [10]. Older treatment regimens using highed
er doses of a thiazide showed a significant increase
in ED compared to placebo [11]. Addition of a thiazide
to existing treatment with propanolol or methyldopa
also increased the prevalence of ED, whilst this effd
fect did not occur when the thiazide was combined
with an ACE inhibitor [12]. Data from a large UK trial
showed that twice as many men taking thiazides for
treatment of mild hypertension reported ED compd
pared to those treated with propanolol or placebo,
this being the commonest reason for withdrawal from
the bendrofluazide arm of the study [13]. Similar findid
ings were documented from the Treatment of Mild
Hypertension Study (TOMHS) where the prevalence
of ED at 2 years in men taking a low dose thiazide
was twice that of both the placebo group and those
on alternative agents [14]. Interestingly after 4 years
of treatment prevalence of ED in the placebo group
approached that of the thiazide group, a finding not
fully explained by drop outs. It may be that thiazide
therapy unmasks latent ED at an earlier stage rather

ii. Cardiovascular drugs and
erectile function
Erectile dysfunction and heart disease have commd
mon factors [2, 6], and therefore, patients with
sexual dysfunction should always be examined for
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then being directly causal. A study comparing sexual
side effects in hypertensive patients treated with a
thiazide to those on placebo or atenolol also found
a higher rate of ED in the thiazide group although
the affect was ameliorated by weight loss [15]. It is
interesting that treatment with non-thiazide diuretics
was implicated as an independent factor for ED in
the MMAS since these drugs have not been systd
tematically assessed for unwanted sexual effects
[5] although it is established that spironolactone has
anti-androgenic properties. In addition they are infreqd
quently used for hypertension alone. In summary it
is likely that thiazide diuretics are associated with ED
in men with hypertension, although this may represd
sent unmasking of an existing problem and the effect
can be reduced by lifestyle changes. The underlyid
ing pathophysiological mechanism is still unknown.

blocking α1-adrenoceptors, carvedilol and labetalol
have in case of carvedilol in a cross-over study been
reported to be associated with worsening in sexual
function [20], while similar data are not existing for
labetalol. Some of the recently introduced β1-adrd
renoceptor antagonists such as nebivolol have also
vasodilatatory effects mediated by release of nitric
oxide. In cross-over studies nebivolol in contrast to
the selective β1 adrenoceptor antagonists, metoprold
lol and atenolol, did not decrease sexual intercourse
activity in hypertensive men, and may even have
positive effects on erectile function [21, 22].

c)α-Adrenoceptor drugs
Animal studies have demonstrated a positive effd
fect on erection for α-adrenoceptor antagonists,
particularly those acting on the α1 adrenoceptor,
by increasing or prolonging the relaxant response
of cavernosal smooth muscle [23]. In addition, prejunctional α2-adrenoceptor activation modulates the
release of nitric oxide, suggesting a putative vasodd
dilatatory role of α2-adrenoceptor antagonists [24].
Direct cavernosal injection of α1-adrenoceptor antd
tagonists has been shown to cause erection in both
experimental animals and humans, but this effect is
not observed with drugs selective for α2-adrenoceptd
tors [23]. In clinical trials drugs such as doxazosin
used to treat hypertension [14] or lower urinary tract
symptoms [25] are not associated with complaints of
ED and indeed had lower rates than placebo groups.
Drugs stimulatory to the α2 adrenoceptors such as
clonidine result in diminished erectile function both
clinically and experimentally by peripheral and centd
tral mechanisms [17, 23]. The centrally acting drug,
methyldopa, has also been associated with ED in
controlled trials compared with placebo and other
antihypertensive agents [12] and may act by antagond
nising hypothalamic α2 adrenoceptors.

b) β-Adrenoceptor antagonists
Receptor studies show that only 10% of adrenocd
ceptors in penile tissue are of the β-adrenoceptor
subtype and activation leads to relaxation [4] and
vasodilation of penile arteries [16]. This response is
attenuated in vitro by non-selective drugs such as
propanolol, possibly by blocking postjunctional β2
adrenoceptors [16, 17], but not by cardiac selective
agents such as practolol and atenolol. However, dird
rect cavernosal injection of propanolol in the intact
animal has no effect. Depending on the lipophility of
the beta-adrenoceptor antagonists (e.g. propranold
lol is hydrophobic while atenolol is hydrophilic) may
also exert an inhibitory effect within the central nervd
vous system, perhaps leading to lowered sex hormd
mone levels [18]. Data from the MMAS confirmed
higher usage of this class of medication amongst
men with ED, although the significance of the assd
sociation disappeared when confounding variables
were taken into account. Interestingly cardiac selectd
tive blockers were the predominant type used by
men in this study. Thus, the effect of β-adrenoceptd
tor antagonists on erectile function to a large degree
can be explained by their mechanisms of action, e.g.
they are either general β-adrenoceptor antagonists,
selective β1-adrenoceptor antagonists, or also possd
sess vasodilatatory properties (Figure 1). Non-seld
lective drugs such as propanolol were associated
with higher prevalence of ED compared to patients
treated with placebo or ACE inhibitors [12, 13]. Later
trials using agents with higher selectivity for the β1
adrenoceptor such as acebutolol have shown a subsd
stantial reduction in ED as a side effect with no diffd
ference being found against the placebo and ACE
inhibitor groups [14]. This also applies to the use of
selective β1-adrenoceptor antagonists in the propd
phylaxis of angina [19]. The clinical evidence therefd
fore suggests that older non-selective drugs such as
propanolol were associated with higher prevalence
of ED but this effect is not seen with β1 selective adrd
renoceptor antagonists. The general β-adrenoceptd
tor antagonists which also causes vasodilation by

d) Angiotensin Converting Enzyme (ACE)
Inhibitors
In addition to circulating angiotensin II, angiotensin
converting enzyme (ACE) and chymase are expd
pressed in erectile tissue, and functional as well as
binding studies suggest angiotensin II induces contd
traction by activation of angiotensin II type 1 (AT1)
receptors [8]. Moreover, angiotensin II increases durid
ing the detumescence phase in man [26]. However,
experiments in normotensive rats suggested that
the ACE inhibitor, captopril, does not cause any signd
nificant adverse effect on sexual function in awake
rats [17], and enalapril may even improve erectile
function in spontaneously hypertensive rats [27].
The contention is also supported by clinical studies
of hypertension treatment comparing an ACE inhibitd
tor with other agents and placebo. All three studies
found either no difference compared to placebo or
improved sexual function from baseline compared to
other antihypertensive drugs [12, 14, 18, 28].
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e) Angiotension II type 1 (AT1) receptor
antagonist

changes, an imbalance of circulating vasomodulatd
tors, reduced cardiac capacity, depression, and
potential adverse effects of heart failure medical
treatment [36]. Thus, an array of drugs is applied for
the treatment of heart disease. In most cases a multd
tiple drug regimen is applied for conditions such as
chronic heart failure, where patients are treated with
diuretics for removal of surplus liquid, ACE inhibitors
and/or AT1 receptor antagonists to cause peripheral
vasodilation, digoxin as positive inotropic agent, antd
tithrombotics, antiarrhythmics, anticoagulants, and
hypolipidemic drugs. In addition, the aldosteron recd
ceptor antagonists, spironolactone and eplerenone,
and β-adrenoceptor antagonists such as metoprolol,
bisaprolol, carvedilol, and recently nebivolol have
been found to enhance survival in patients sufferid
ing from heart failure [37-39]. Nitrates relieve pain,
but they have not been shown to prolong survival in
chronic heart failure unless they are taken in combd
bination with the peripheral vasodilator, hydralazine
[40]. Evidence regarding the effect on erectile functd
tion of most of these drugs is sparse [8], while there
is some indications regarding the antidepressants
often used in connection with heart failure (see beld
low section III.2.).

In studies of hypertensive animals AT1 receptor antd
tagonists e.g. losartan, valsartan, and candesartan
reverse structural changes in the penile vasculature
and appear to conserve erectile function [27, 29-31].
Moreover, in clinical cross-sectional studies AT1
receptor antagonists in contrast to other antihypertd
tensive drugs even tend to improve erectile function
[10], and in direct comparison with the β -adrenoceptd
tor antagonist carvedilol, valsartan has a beneficial
effect on existing sexual dysfunction at baseline and
have no adverse sexual effects during 12 months of
treatment [20]. In case of losartan 3 month treatment
was also reported to improve sexual function [32].

f) Calcium Channel blockers
Smooth muscle contraction requires increased cytosd
solic calcium derived from internal stores and extracd
cellular fluid. It would therefore be anticipated that
calcium channel blockers would have a permissive
effect on penile erection but might inhibit bulbospongd
giosal contraction during ejaculation. This contentd
tion is supported by findings of in vitro studies which
demonstrated a modest relaxant effect on isolated
cavernosal smooth muscle [23] and penile arteries
[33]. Clinical studies have demonstrated no adverse
effect on erection and ejaculatory complaints seem
short-lived [18]. In the TOMHS study there was no
significant excess risk of ED in the amlodipine group
compared to placebo-treated patients [14]. Another
study also showed no increase in the prevalence of
ED when hypertension was treated with diltiazem
alone or in combination with an ACE inhibitor [34].
A comparative study of two calcium channel blocked
ers showed that neither had any significant effect on
sexual function although two patients withdrew from
the nifedipine arm because of reduced libido [35].

a) Digoxin
Digoxin is indicated for treatment of atrial fibrillation
and heart failure in functional stage III – IV according
to the New York Heart Association (NYHA). However,
digoxin has no life prolonging effect in patients with
chronic heart failure, although it reduces the need
for hospitalization [41]. In therapeutic concentrations
(0.5 – 0.7 ng/ml) digoxin inhibits erectile function
measured by visual sexual stimulation and by noctd
turnal penile tumescence in healthy volunteers [42].
The mechanism can probably by ascribed to the repd
ported inhibitory effect of digitalis glycosides on NOevoked vasodilation in isolated penile arteries [43]
and corpus cavernosum strips [44]. In addition, a
relation of digoxin to low plasma testosterone levels
and decrease in sexual desire has been found [45].
Therefore, in the case of ED in patients treated with
digoxin, they should consult a cardiologist to evaluad
ate whether treatment with digoxin is necessary.

g) Summary
Treatment of an asymptomatic abnormality such as
mild to moderate hypertension requires agents with
an acceptable side effect profile to minimise noncompliance. Despite lower dosage thiazide diuretic
agents continue to be associated with higher rates
of ED although this may be reduced by combination
therapy and weight loss. There is no firm evidence
to implicate other commonly used modern agents
in the causation of ED although alpha-adrenoceptd
tor antagonists and AT1 antagonists both tend to
improve sexual function during treatment and may
therefore be useful as antihypertensive therapy in
men with pre-existing ED.

b) Anticoagulants, antithrombotics, and
antiarrhythmics
The information regarding the effects of anticoaguld
lants on erectile function is sparse. There are several
case-reports suggesting heparin therapy is associated
ed with priapism [46], and in a review of 121 cases of
priapism, four of the patients were in treatment with
heparin [47]. The prognosis for preservation of potd
tency after treatment for priapism asssociated with
heparin treatment is poor compared with the overall
average with preserved erectile function in patients
who have experienced priapism [47]. Treatment with
the coumarin derivative, warfarin, was suggested to

2. Treatment of heart disease and 		
		erectile dysfunction
Erectile dysfunction is highly prevalent among patd
tients with heart failure, because of neurohumeral
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be associated with an increased risk of ED in elderly
men, but in this study only a few patients were actd
tually treated with warfarin [48]. Therefore, although
information regarding anticoagulants and erectile
function is lacking, these drugs do not appear to impd
pose a major risk for ED. The same appear to be the
case for antithrombotic drugs evaluated over a six
month period [49].

was found in 28 placebo-treated patients with eight
resolved cases, while ED was present in 37 simvad
astatin-treated patients with 14 resolved cases [63].
Therefore, so far in patients treated with simvastatin
underlying diseased vasculature rather than the drug
appears to be the cause of ED.
In contast to simvastatin, positive effects on erectile
function was reported for atorvastatin on erectile
function: (1) Atorvastatin was reported to improve
nocturnal penile activity in hyperlipidemic patients
treated for 4 months [64]; (2) Atorvastatin combined
with the angiotensin converting enzyme inhibitor,
quinapril had positive effects on ED in men with estd
tablished penile disease and suboptimal response
to phosphodiesterase inhibitors [65]; (3) Atorvastatin
improved the response to sildenafil [66]; (4) Combd
bined treatment with atorvastatin and sildenafil had
postive effects on ED in men undergoing prostatectd
tomy with bilateral nerve sparing procedure [67];
(5) Atorvastatin had postive effects in patients with
hyperlipidemia followed for 12 months [68]. These
reported positive effects of atorvastatin, in contrast
to simvastatin, on erectile function suggest that the
effect of statins is not a class effect of statins. Moreod
over, in an observational prospective study it was
reported that differences in dose, relative efficacy
or relative lipophilicity of statin did not show corrd
relation with changes in IIEF score over a 6 month
period [49]. However, statins are structurally a heterod
ogenous group of compounds and therefore, other
mechanisms than the lipid lowering effects may
have significance for the effect of a statin on erectd
tion e.g. (1) Atorvastatin, lovastatin, and simvastatin
inhibit excretion of phosphodiesterase type 5 inhibitd
tors by cytochrome CYP3A4, while fluvastatin and
rosuvastatin inhibit metabolization of sildenafil by
cytochrome CYP2C9; (2) The effect on endothelial
cell calcium and vasodilatory effects of the different
statins appear to differ markedly [69]; (3) Statins may
improve erection by inhibition of Rho kinase as recd
cently reported in rats with hypertension or diabetes
and erectile dysfunction [70, 71].

Regarding patients in treatment with antiarrhythmics
and due to the risk of Q-T interval prolongation in
the ECG vardenafil should not be given to patients
in treatment with type 1 antiarrhythmics e.g. procd
cainamide or type 3 antiarrhythmics e.g. sotalol and
amiodarone.

c) Lipid-lowering drugs (fibrates, statins)
Lipid-lowering therapy in hyperlipidemic patients
with either fibrates [50, 51] and statins [52, 53] yield
substantial health benefits such as diminished corond
nary events and deaths. High levels of total plasma
cholesterol and low levels of high density lipoprotd
tein are associated with an increased prevalence of
ED [1, 54, 55]. However, ED was reported to be a
frequent side-effect of treatment of hyperlipidaemic
subjects using clofibrate [56] or gemfibrozyl [57]. In
patients referred to a clinic for primary hyperlipidaemd
mia an increased risk of ED was also observed in
patients treated with one of four fibrate derivatives
(fenofibrate, ciprofibrate, bezafibrate and gemfibrozd
zyl) [58]. The mechanisms by which fibrates lower
lipoprotein levels remain unclear, but they interact
with peroxisome proliferator-activated receptors
(PPARs) [59], which regulates gene transcription. In
the liver activation of PPARα by clofibrate and gemfd
fibrozyl stimulates liver microsomal esterification of
estradiol and testosterone [60]. Further studies must
show whether the latter mechanism of action is an
explanation for the increased prevalence of ED repd
ported in patients treated with fibrates.
In patients with hyperlipidemia and treated with
statins such as simvastatin and pravastatin and refd
ferred to a clinic for primary hyperlipidaemia, an incd
creased risk for ED was reported [55, 58]. Moreover,
five patients with coronary artery disease developed
ED one week after starting treatment with simvastd
tatin, and sexual function was restored after stoppd
ping the treatment, but ED recurred when two of the
patients were rechallenged [61]. No control patients
were included in the latter study. In contrast, others
in a cross-over study of 22 men with hypercholesterod
olemia randomized for placebo, simvastatin, or lovad
astatin, found an increase in nocturnal tumescence
after 2 weeks, although the increase was not signd
nificant after 6 weeks treatment [62]. Evaluation of
the frequency of ED reported in the Scandinavian
simvastatin survival study, where 4444 patients with
coronary heart disease were randomized to treatmd
ment with simvastatin or placebo for up to 6 y, ED

d) Aldosteron receptor antagonists
Treatment with spironolactone and eplerenone incd
crease survival in systolic chronic heart failure. In addd
dition, to being an aldosteron receptor antagonists,
spironolactone also blocks androgen receptors and
that may explain why it is associated with sexual dysfd
function. In contrast, the newer aldosteron receptor
antagonist, eplerenone, is devoid of effects on sex
hormone receptors.

3. Summary
Heart disease and erectile dysfunction (ED) are
two highly prevalent disorders that frequently occd
cur concomitantly. Coronary artery disease, HF, and
ED share several common risk factors, including
diabetes mellitus, hypertension, smoking, and dysld
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lipidemia. Additionally, the distinct physiologic seqd
quelae of heart disease create unique organic and
psychologic factors contributing to ED in this patient
population. Standard HF therapy with beta-adrenocd
ceptor antagonists, digoxin, and thiazide diuretics
may worsen sexual dysfunction owing to medication
side effects. The effect of statins on erectile function
is controversial and may reflect that apart from the
lipid-lowering effect, the effect of statins on erectile
function is not a drug class effect, but can also be
ascribed to other pleitropic effects such as Rho kind
nase inhibition and different effect on endothelial cell
calcium. The aldosteron antagonist, spironolactone
is associated with sexual dysfunction due to antiandrogenic properties, but this is not the case for
eplerenone.

probably relates to variable affinities for particular
classes of receptor [74] or avidity for particular ared
eas of the cerebral cortex [75]. An additional effect of
dopamine receptor blockade is hyperprolactinaemia,
which also alters sexual function by reducing dopamd
mine release in permissive cerebral centres, is more
common with older <typical> agents.
The results of animal experiments, chiefly in the
rat, examining the role of CNS dopaminergic pathwd
ways in penile erection and copulatory behaviours
has previously been reviewed [76]. It seems likely
that D1 receptor activation in the medial pre-optic
area (MPOA) of the hypothalamus facilitates erectd
tion through intermediary oxytocinergic and spinal
cholinergic pathways. It is also possible that activatd
tion of D2 receptors in this area have the opposite
effect [[77]. Older agents such as haloperidol and
flupenthixol have both been shown to reduce apomd
morphine-induced erections in experimental animals
by means of D1 receptor antagonism [23]. In additd
tion systemic administration of antipsychotic agents
in the rabbit produced erection by a local non-dopamd
minergic action, possible involving antagonism of α1
adrenoceptors [78]. It can therefore be anticipated
that the clinical effect of antipsychotics on sexual
function will vary according to their affinity for partd
ticular receptors. This seems to be confirmed by repd
ports in the literature of sexual dysfunctions ranging
from ED to priapism [79].

iii. Psychotropic medication
In common with drug treatment for cardiovascular
disease, the underlying disorder for which psychotd
tropic medication is being prescribed may be of
more relevance than the resulting medication to any
sexual dysfunction occurring during treatment. On
the other hand neuronal receptor complexity and intd
terrelation of pathways within the CNS make it inevitd
table that neurones and ganglia involved in sexual
functioning will be acted upon by psychotropic drugs
leading to functional changes that may be positive
or negative. This distinction is illustrated by a compd
parative study which found that loss of sexual desire
was common amongst non-medicated patients with
schizophrenia whilst those on antipsychotic drugs
had greater desire but increased erectile and ejaculd
latory disturbance [72]. Evidence of the mechanisms
underlying these changes chiefly comes from labord
ratory study of animal models, particularly the rat.
Clinical studies examining this issue tend to be of
poor methodological quality and are hampered by
the range of sexual symptoms encountered such as
altered sexual desire, orgasmic dysfunction and ED.
It is therefore difficult to give definitive statements
concerning individual drugs.

In a non-randomised comparative study the prevald
lence of sexual dysfunction ranged from 40-70% [80].
Newer agents such as clozapine showed a lesser
reduction in sexual desire although the group taking
risperidone had the greatest decrease in frequency
of erection. An earlier study found that thioridazine,
an <atypical> agent caused ejaculatory problems
rather than ED [81]. In summary, these agents have
a credible mechanism of action, but their clinical effd
fect is variable due to differing overall CNS effect.
However, in case of sexual dysfunction a psychiatrist
should be consulted to consider a switch from convd
ventional to an atypical antipsychotic medication.

1. Antipsychotics

Summary

Members of this class of drug have many effects
within the CNS related to interaction with neuronal
receptors and may also act peripherally. Their therapd
peutic effect is thought to relate to dopaminergic
receptor blockade within the limbic and prefrontal
areas of the brain. Their unwanted effects are due to
alpha-adrenoceptor antagonism and anticholinergic
properties together with antidopaminergic actions
within the basal ganglia causing extrapyramidal side
effects which commonly produce sexual symptoms
[73]. The occurrence of extrapyramidal effects diffd
ferentiates the older <typical> antipsychotics where
they are frequent from the newer <atypical> antispycd
chotics where they are less common. This difference

In summary, it is difficult to separate disease from
drug effect and also difficult to obtaining reliable infd
formation from patients with psychotic illness. There
is a paucity of controlled studies. Mainly older antipsychotic drugs results in decreased erection and
anorgasmia, while newer anti-psychotics appear to
have lower incidence of sexual dysfunction. Among
newer anti-psychotics, risperidone appears to have
the highest rate of sexual dysfunction, while there
are insufficient data on aripiprazole and ziprasidone

2. Antidepressants
Depression by itself makes it difficult to separate
effect of illness from additive effect of drugs, since
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mood disorders may lead to lack of interest and
emotional withdrawal from the sexual partner. Antidd
depressants can have numerous effects on sexual
function including altered sexual desire, erection diffd
ficulties, and orgasm problems. The evidence has
been summarized in a recent Cochrane review of fiftd
teen randomised studies [82]. The main conclusion
regarding co-medication to correct erectile dysfunctd
tion was an effect of sildenafil in three of the clinical
trials, while the available evidence was insufficient
regarding other strategies for correction of erectile
dysfunction.

by co-treatment with other drugs such as sildenafil
[73, 92, 93] or mianserin [94].
SSRIs differ in their ability to cause ED. A high incidd
dence of ED has been observed in patients under
treatment with the SSRI, paroxetine [95], while a
lesser impact on sexual function has been reported
in patients treated with the SSRI, citalopram [96].
This fact suggests that other mechanism(s) different
from inhibition of serotonin reuptake could possibly
account for ED associated to SSRI-treatment. This
hypothesis is supported by the evidence that acute
or chronic paroxetine, but not citalopram, caused
ED in rats by inhibiting NO production [97]. Indeed,
the inhibitory effects induced by acute paroxetine
on erectile function in the rat can be prevented by
inhibition of PDE5 with vardenafil [98]. On the othed
er hand, venlafaxine a mixed inhibitor of serotonin
and norepinephrine reuptake, produced ED in rats
by increasing norepinephrine levels, since its inhibitd
tory effects on erectile responses were prevented by
phentolamine [99]. Thus, the ability to produce ED
and the mechanism by which SSRIs cause ED may
differ depending on the specific SSRI compound.

a) Tricyclic antidepressants
This drugs act by inhibiting the re-uptake of cated
echolamines in the CNS. Their sexual side effect
profile is thought to relate to peripheral anticholined
ergic and beta adrenergic effects. It is also possd
sible that they antagonise serotonin (5-HT) receptd
tors. Animal studies needed to confirm these putatd
tive effects have not been performed. Controlled
clinical studies suggest that orgasmic disorders in
both sexes are most frequent, explaining the use
of these drugs as inhibitors of ejaculation [83, 84].
Against this a case-control study showed no excd
cess sexual dysfunction amongst patients taking
a tricyclic antidepressants [85]. In summary these
drugs most frequently cause orgasmic dysfunctd
tion for which the underlying mechanism is unclear.

d) Other Antidepressants
Animal experiments suggest that stimulation of 5HT1 receptors within the CNS helps modulate sexual
function with the 5-HT1A sub-type increasing ejaculd
lation and the 5-HT1C sub-type improving erection.
This has a bearing on the use of recently developed
antidepressant drugs such as mirtazapine and nefd
fazodone which tend to have beneficial effects on
sexual function possibly by activation of the 5-HT1c
receptor which augments sexual response [100],
although they may also antagonism at the 5-HT2C
receptor [101]. The isolated reports of priapism seen
with a prototype agent, trazadone, which has been
shown to increase nocturnal erectile activity despite
reducing REM sleep [102, 103] may be related to the
5-HT1C erectogenic effect seen with its primary metd
tabolite, m-chlorophenylpiperazine, in experimental
animals [23].

b) Monoamine oxidase inhibitors
These drugs are now rarely used. In common with
the tricyclic antidepressants they are associated with
higher rates of orgasmic dysfunction in controlled triad
als [83], the nature of the central or peripheral mechad
anisms involved is uncertain.

c) Selective serotonin re-uptake inhibitors
(SSRIs)
This represents the commonest class of drug currd
rently used to treat depression. They inhibit the reuptake of 5-HT (serotonin) into CNS neurones and
can therefore produce stimulatory effects on various
5-HT receptors. It is estimated that up to 50% of
patients taking these drugs experience a change in
sexual function [86]. Possible mechanisms include
stimulation of 5-HT2 and 5-HT3 receptors which
may inhibit erectogenic pathways within the spinal
cord [87], decreased dopamine release in the medial
preoptic area [88] and inhibition of both central and
peripheral nitric oxide synthase. A controlled clinicd
cal study suggested that the improvement in sexual
function resulting from alleviating clinical depression
seen with SSRI treatment outweighed any negatd
tive effect of the drug [89]. Other placebo controlled
randomised studies, however, did reveal increased
sexual dysfunction, mainly anorgasmia, in the SSRI
treated group [90, 91]. Further studies have suggd
gested that these adverse effects can be modified

e) Summary
It is difficult to separate the effect of illness from the
additive effect of anti-depressant drug. SSRI and
venlafaxine can negatively affect all the steps of the
male sexual response cycle (desire-arousal-excitemd
ment-orgasm). Bupropion, nefazodone, and mirtd
tazapine have lower rates of sexual dysfunction than
SSRIs. For men with anti-depressant-induced ED,
the addition of sildenafil appears an effective strated
egy. Potentially promising strategies include also
the addition of buproprion, tadalafil, and buspirone.
There are insufficient randomised data assessing
effect of dose reduction and e.g. drug holidays on
sexual function in patients treated with anti-depressd
sants.
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3. Anxiolytics

humans suggest that spontaneous erections during
REM sleep are androgen dependent whilst psychogd
genic erections in response to visual sexual stimulatd
tion are androgen independent [4]. An additional perd
ripheral effect has been suggested from animal work
which showed that castration decreased NOS activid
ity within rat corpus cavernosum leading to reduced
erectile activity. The addition of testosterone restored
activity but this recovery was prevented by treatment
with finasteride, suggesting that dihydrotestosterone
may be the important androgen in peripheral sexual
responses such as penile erection [115].

Although not previously associated with causation
of ED, findings from the MMAS study implicate this
class of drug in sexual problems reported by the
male cohort [5]. Benzodiazapines are thought to act
to potentiate the action of the neurotransmitter gammd
ma amino butyric acid (GABA) in the reticular and
limbic system but may also affect the serotonin and
dopaminergic pathways. Experimental studies suggd
gest that GABA-ergic drugs inhibit erection induced
by apomorphine, a dopamine agonist [104]. Clinicd
cal correlates are scarce but a controlled study did
demonstrate that a combination of lithium and benzd
zodiazapine was associated with significantly higher
rate of sexual dysfunction than treatment with lithium
alone [105]. More recent anxiolytic agents such as
bupropion, acting mainly by inhibiting dopamine reuptake, and buspirone which acts on 5-HT1A receptd
tors are not associated with sexual side effects in
placebo controlled trials [106] and can be used to
alleviate sexual symptoms caused by other antidepd
pressant medication [107].

The anti-androgen with least effect on circulating
testosterone is the 5 alpha reductase inhibitor, finad
asteride, which is used in the treatment of symptoms
due to benign prostatic enlargement (BPE) and male
pattern alopecia. In randomised placebo controlled
studies of treatment with finasteride 5 mg daily for
BPE approximately 5% of men complained of sexual
symptoms of decreased desire and ED compared to
1% in the placebo group [116]. At the lower dose of
1 mg daily used to treat male pattern alopecia no excd
cess sexual dysfunction was seen compared to placd
cebo [117]. Given the animal work it seems possible
that this effect is secondary to reduced availability of
dihydrotestosterone in the penis.

4. Anticonvulsants
Focal epileptic discharges from the temporal lobe
may affect the function of the hypothalamic-pituitary
axis, and hence the level of several hormones of impd
portance for sexual function [108]. In addition, there
are several case reports of anorgasmia on gabapentd
tin and carbamazepine as well as decreased libido
on valproate [109, 110]. There are case reports of
improved erectile function in patients switched to lamd
motrigine [110-112].

6. Anti-androgens

More complete androgen ablation is achieved by
competitive antagonism at the AR, so preventing
transduction of response to circulating testosterone
and dihydrotestosterone. Non-steroidal drugs such
as flutamide and bicalutamide have relatively pure
effects on the AR, whilst the steroidal anti-androgen,
cyproterone acetate also has inhibitory effects on
the hypothalamus. These drugs are used in the palld
liative treatment of locally advanced and metastatic
prostate cancer either alone of in combination with
a luteinising hormone releasing hormone (LHRH)
agonist (complete androgen blockade). When used
alone non-steroidal anti-androgens are associated
with a rise in serum testosterone levels whilst combd
bination with a LHRH agonist will reduce these to
the castrate range. Again they can be expected to
predominantly reduce sexual desire through a centd
tral action, an effect that occurs in up to 70% of men
treated [118]. This unwanted effect is now becoming
of more concern as such drugs are being used at an
earlier stage of the disease.

These drugs cause partial or near complete blockad
ade of circulating androgens by inhibiting productd
tion or antagonism at the androgen receptor (AR).
They will therefore have secondary effects on sexual
function commensurate with the fall in circulating
or tissue androgen levels. It is thought that in the
adult androgens modify sexual behaviour chiefly by
modulating sexual desire via AR within the CNS. The
effects of androgen deficiency on sexual activity are
variable within each individual ranging from compd
plete loss to normal function. Experimental studies in

When sexual activity in men being treated by castratd
tion or bicalutamide was compared in a small randd
domised trial no differences in self reported sexual
activity or nocturnal penile tumescence were seen.
In subsequent trials with larger sample size and longd
ger duration, treatment with bicalutamide alone resd
sulted in a lesser decrease in sexual desire [119].
In another large controlled trial treatment with either
flutamide or cyproterone resulted in gradual loss of
sexual desire in approximately 80% of men in both
groups over a period of 2 - 6 years [120]. Even at a

5. Opiates
Long term intrathecal administration of opiates resd
sults in hypogonadatropic hypogonadism and assocd
ciated sexual dysfunction that can be restored with
appropriate supplementation [113]. Administration of
opiod antagonists to older men with ED however did
not improve erectile function measured objectively by
NPT monitoring [114]. Opiods do have a generalised
depressant effect on sexual function when directly
administered to the MPOA in rat brain but treatment
with the opiod receptor antagonist, naloxone, had no
sexual effect on healthy male volunteers [23].
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low dose of 50 mg, bicalutamide therapy resulted in
half the patients in one placebo controlled study suffd
fering loss of erectile function [121].

3.

Clayton A, Ramamurthy S: The impact of physical illness on
sexual dysfunction. Adv Psychosom Med, 2008, 29, 70-88.

4.

The near complete androgen deprivation achieved
by medical castration with LHRH agonists results in
a profound loss of sexual desire which is usually accd
companied by ED in controlled trials [122] This was
objectively confirmed by nocturnal penile tumescd
cence monitoring (NPT) before and after initiation of
therapy in a small study [123]. These more recent
findings make initial hopes that such drugs could be
used to treat ED appear suspect [124].
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In summary antiandrogen drugs produce the expected
ed effects of sexual desire and erection commensurd
rate with the degree of androgen ablation achieved.

7. Miscellaneous Drugs
Many other drugs are suggested as having sexual
side effects, in particular that of ED in men, but these
contentions are usually based on anecdotal case repd
ports or post-marketing drug alerts rather than contd
trolled trials.

a) Histamine H2 Receptor Antagonists
Cimetidine and ranitidine were previously widely presd
scribed for prophylaxis and treatment of peptic ulcer
disease, their use has since declined as newer regimd
mens have evolved but are increasingly available as
<over the counter> medication. Case reports suggd
gested that cimetidine was associated with ED and
postulated mechanisms included anticholinergic effd
fects and androgen inhibition. A single in vitro animal
study suggested that histamine H2 receptor stimuld
lation did cause cavernosal relaxation possibly via
endothelial release of nitric oxide [23]. These reports
have not been confirmed by well designed trials.

b). Retroviral Drugs
The need for evaluating sexual health in clinical triad
als where antiviral drugs are evaluated has recently
been stressed [125]. Some studies have suggested
that anti-retrovirals, in particular certain protease inhd
hibitors e.g. ritonavir [126], may cause sexual probld
lems or dysfunction [127-132], although this was not
the case in a larger cross-sectional study [133]. The
protease inhibitors are structurally very different and
therefore, they may affect sexual function differently.
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ABBREVIATIONS

ACTH: adrenocorticotrophic hormone

MC: Melanocortins

ADT: Androgen Deprivation Therapy

MCR: Melanocortin receptor

AIDS: Acquired Immune Deficiency Syndrome

MetS: metabolic syndrome

AR: androgen receptor

MHPRL: Mild Hyperprolactinemia (PRL 20 to 35 ng/
ml)

BLSA: Baltimore Longitudinal Study of Aging

MMAS: Massachussets Male Aging Study

BMI: body mass index

MSH: melanocyte-stimulating hormone

BPH: Benign Prostate Hyperplasia

NO: nitric oxide

BT: Bioavailable Testosterone

NOS: nitric oxide synthase

(CAG)n: CAG repeat polymorphism

NPT: Nocturnal Penile Tumescence

cFT: calculated Free Testosterone

OR: Odds Ratio

CHD: Coronary Heart Disease

OSA: Obstructive Sleep Apnea Syndrome

cGMP: cyclic Guanosine MonoPhosphate

OT: oxytocin

CDU : Color Doppler Ultrasonography

PAI-1: plasminogen activator inhibitor type 1

CV : CardioVascular

PAP: plasmin-alpha-2-antiplasmin complex

CVD : CardioVascular Disease

PCa : Prostate Cancer

CI : Confidence Interval

PDE5: Phosphodiesterase type V

DHEA: dehydroepiandrosterone

PDE5-I: Phosphodiesterase type V inhibitor

DHEA-S: dehydroepiandrosterone sulphate

PE: premature ejaculation

DHT: dihydrotestosterone

POMC: pro-opiomelanocortin

eNOS: endothelial nitric oxide synthase

PRL: Prolactin, serum prolactin

EFD: Erectile Function Domain (of the IIEF)

PSV: Peak Systolic Velocity

ED: Erectile Dysfunction

RCT: Randomized Controlled Trial

EOH: Early Onset Hypogonadism

RPCT: Randomized Placebo Controlled Trial

ERs: estrogen receptors

SAD: Symptomatic Androgen Deficiency

FMD: Flow Mediated Dilation

SD: sexual dysfunction

FT: Free Testosterone

SARM: Selective Androgen Receptor Modulator

FTI: Free Testosterone Index

SERM: Selective Estrogen Receptor Modulator

GH: Growth Hormone

SHBG: sex-hormone binding globulin

GHRH: growth-hormone releasing hormone

SHPRL: S
 evere Hyperprolactinemia (PRL > 35 ng/
ml)

GnRH: Gonadotropin Releasing Hormone
hCG: human Chorionic Gonadotropin

SMC: Smooth Muscle Cell

HPRL: Hyperprolactinemia

SRIF: somatostatin

HR : Hazard Ratio

T : Testosterone, serum Testosterone

HSD: Hypoactive Sexual Disorder

T3: tri-iodothyronine

IGF-1: insulin-like growth factor 1

T4: thyroxine

IIEF: International Index of Erectile Function

TBG:.thyroxine binding globulin

IM: Intramuscular

TRH: thyrotropin-releasing hormone

IMT: Intima Media Thickness

TSH: thyrotropin

IPSS: International Prostate Symptoms Score

TRT: testosterone replacement therapy

IR: Insulin Resistance

TT: Total Testostosterone

LOH: late onset hypogonadism

TU: testosterone undecanoate

LH : luteinizing hormone

VCAM-1: Vascular cell Adhesion Molecule 1

LUTS: Low Urinary Tract Symptoms

VEOH: Very Early Onset Hypogonadism
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Endocrine Aspects of
Male Sexual Dysfunction
J Buvat, M Maggi

L Gooren, A Guay, J Kaufman, A Morgentaler, C Schulman,
HM Tan, LO Torres, A Yassin, M Zitzmann

and duration are therefore required before screening
for testosterone deficiency and correcting it may be
considered as preventive medicine as many data
suggest.

Introduction
Hormones play an essential role in cellular dialog.
Testosterone is the main hormone involved in the
complex dialog between the brain and peripheral
organs controlling male sexual function. Its presence
is a prerequisite for erection in laboratory animals.
Testosterone modulates multiple mechanisms
involved in the erectile machinery, including
expression of the enzymes that both initiate (Nitric
Oxide Synthase) and terminate (Phosphodiesterase
type V) erection. In addition it is essential for sexual
motivation. Whether this well established animal data
could be completely extrapolated to human erections
is still a subject of controversy. Testosterone plays
also a broader role in overall men’s health. Many
recent studies have established strong associations
of low testosterone with metabolic imbalances. These
may partly result from the lowering effect of obesity
on blood testosterone but low testosterone predicts
diabetes and metabolic syndrome occurrence in
lean men too. One example is the metabolic damage
that follows androgen deprivation for treatment
of prostate cancer. Likewise associations of low
testosterone levels with cardiovascular disease and
in some studies decreased longevity have been
repeatedly reported and might be a consequence
of the detrimental impact of low testosterone on
metabolic functions. Low testosterone has also been
reported to predict depression. However conflicting
data do also exist: longitudinal studies do not support
the predictive value of low blood testosterone
for further cardiovascular events, and available
interventional studies do not confirm a beneficial
effect of testosterone therapy on depression of
aging men (though they were of short duration).
Prospective interventional studies of sufficient power

The aim of this chapter is:
-

To critically evaluate the peer reviewed scientific
evidence supporting or refuting the role of
androgens in men’s health and aging, especially
including sexual health, psychic functions,
metabolic balance and vascular health.

-

To refine practical recommendations for
testosterone deficiency screening, diagnosis
and treatment, including a review of testosterone
therapy safety, and guidelines for its follow-up

-

To review the role of other hormonal and metabolic
disturbances in male sexual dysfunctions,
including those of estradiol, adrenal steroids,
pro-opiomelanocortin derivatives, prolactin,
growth hormone and thyroid hormones, and
when justified to provide the reader with practical
guidelines for screening for, diagnosing and
treating such abnormalities.

This chapter has been drawn up in starting from
two previous comprehensive reviews of the covered
topics: the report of the committee “Endocrine
Aspects of Men Sexual Dysfunctions” of the second
consultation on Sexual Medicine held in Paris in
July 2003 by Morales et al (1), and the chapter
“Hormones, Metabolism, Aging and Men’s Health”
of the book “Standard Practice in Sexual Medicine”
published in 2006 by the Standard’s Committee of the
International Society for Sexual Medicine (Buvat et al
2006, [2]). The readers may find more developments
on the basic aspects of the corresponding topics
in these reviews and in others mentioned in our
chapter.
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levels are particularly influenced by first-pass effects
of oral drugs including sex steroids. Circulating SHBG
(and thereby total T) are decreased by androgens
and glucocorticoids or increased by estrogens and
thyroxine. Other determinants of circulating SHBG
levels are up-regulation by acute or chronic liver
disease and androgen deficiency and down-regulation
by obesity, insulin, and growth hormone (GH)
deficiency. Under physiological conditions, 60-70%
of circulating T is SHBG-bound with the remainder
bound to lower-affinity, high capacity binding sites
(albumin) and 1-2% remaining non-protein bound.
According to the free hormone hypothesis (38-40),
the “free” (non-protein-bound) fraction is capable
of diffusing into the target cells and binding to its
receptor. This is the most biologically active fraction
while the loosely protein-bound T constitutes a larger
“bioavailable” fraction of circulating T. Circulating T
levels demonstrate a distinct diurnal rhythm. Diurnal
patterns of morning peak T levels and nadir levels in
afternoon are evident in younger men but this pattern
is lost in some older men (3,4).

A. Testosterone
I. Physiological reminder
Levels of T are expressed either in pmol or nmol/L or
in pg or ng/ml (1000 pg or pmol = respectively 1 ng
or nmol. The conversion factors are nmol/L or pmol/L
x 0.2884 = respectively ng/ml or pg/ml, and ng/ml or
pg/ml x 3.467 = respectively nmol/L or pmol/L (table
I).

1. Secretion, transport,
Testosterone (T) is synthesized by an enzymatic
sequence of steps from cholesterol within the
Leydig cells. T biosynthesis involves 2 multifunctional cytochrome P450 complexes involving
hydroxylations and side-chain cleavage together
with 3 and 17 ß-hydroxysteroid dehydrogenases and
∆4,5 isomerase. Testicular T secretion is principally
governed by luteinizing hormone (LH). T (and its
androgenic metabolite, dihydrotestosterone (DHT),
exert biological effects directly through binding
to the androgen receptor and indirectly through
aromatization of T to estradiol (E2), which allows
action via binding to the estrogen receptors (ERs).

2. Aging and testosterone secretion
Plasma levels of total, bioavailable and free T fall
with aging (4). Even though age itself impacts on the
decline of plasma T over the lifetime (4), ill health,
more than age itself, is a potent predictor of a decline
in T levels in a man’s life (5,6). Chronic illness,
a high body mass index (BMI) and a large waist
circumference are related to a significant decrease
in total, free and bioavailable T concentrations.
Apparently healthy men have significantly higher

T circulates in blood at concentrations above its
aqueous solubility by binding to several plasma
proteins, especially sex-hormone binding globulin
(SHBG), with a single high-affinity androgen binding
site. SHBG is secreted by the liver, so its circulating

Table I: Conversion factors for hormones

- Testosterone
- 1 ng/dl = 100 ng/ml, 1 ng/ml = 1000 pg/ml, 1 nmol/l = 1000 pmol/l
- 1 nmol/l = 0,2884 ng/ml = 28,84 ng/dl
- 1 ng/dl = 0,03467 nmol/l ; 1ng/ml = 3,467 nmol/l
- 7 nmol/l # 200 ng/dl, 8 nmol/l = 231 ng/dl, 10 nmol/l = 288 ng/dl,
10,4 nmol/l = 300 ng/dl, 12 nmol/l = 346 ng/dl, 14 nmol/l = # 400 ng/dl
- Free testosterone
- 1 pg/ml = 3,467 pmol/l
- 1 pmol/l = 0,2884 pg/ml
- Estradiol
- 1 pg/ml = 3,671 pmol/l
- 1 pmol/l = 0,2724 pg/ml
- Prolactin
- 1 ng/ml = 20 mUI/ml
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median hormone concentrations at most time points
than unhealthy men (7). The decline of plasma
T begins in fact in the fourth decade. There is a
constant percent change per year between ages
of 39-70 years. Free T declines by 1.2%/year, and
albumin-bound T by 1.0%/year. SHBG , the major
serum carrier of T, increases by 1.2%/year, with the
net effect that total serum T declines more slowly
(0.4%/year) than the free or albumin-bound pools
alone, so the total testosterone level is less accurate
in older men.

of overweight and obesity. On the other hand, low T
levels could contribute to the accumulation of excess
fat, establishing a vicious cycle. Pathogenetic
mechanisms linking hypogonadism with obesity
and insulin resistance appear to be complex and
often multi-directional. In fact, visceral obesity
can probably be considered a relevant cause of
hypogonadism (directly or through obesity-induced
insulin resistance); at the same time, hypogonadism
could be a cause of obesity and insulin resistance
(2,10).

3. Physiological effects of
testosterone

II. Pathophysiological aspects
1. C
 lassification of testosterone
deficiencies (figure 1)

a) effects on sexual function:
The testis is the key organ for male reproductive and
sexual fitness. A T-based, gender-related, dichotomy
is an essential condition for life perpetuation, allowing
the male to be always ready to take advantage of
sexual (and therefore reproductive) opportunities.
In fact, while in women sex steroids substantially
fluctuate as a function of ovarian cycles, in men
T plasma levels are relatively constant and high,
because of a continuous testicular production. In
adult life, T is considered the hormonal fuel of sexual
desire but it also regulates all the other steps of the
male sexual response, including sexual excitation
and orgasm/ejaculation. Androgen receptor (AR)
is highly expressed in the brain, mainly in the
hippocampus, cerebral cortex and hypothalamus,
and in peripheral target tissues involved in excitation
(pelvic floor muscles, penis) and ejaculation
(epididymis, seminal vesicles, vas deferens and
prostate). Low T is often associated with reduced
sexual desire and nocturnal penile erections,
while association with sex-induced erection is less
evident. This is because T regulates not only cyclic
Guanosine-Monophosphate (cGMP) formation,
through nitric oxide synthase (NOS) stimulation, but
also its catabolism, through phosphodiesterase-5
(PDE5) activity. The androgen-dependent PDE5
expression could explain the reduced effectiveness
of PDE5 inhibitors (PDE5i) in the treatment of erectile
dysfunction in hypogonadal patients. The main
physiological action of T is therefore to timely adjust
the erectile process as a function of sexual desire,
therefore finalizing erections to sex. Accordingly,
penile erection is not a random phenomenon but a
discrete, timely adjusted event, consequent to sexual
desire and arousal (2,8-10).

The classic taxonomy of TD includes defects of
various nature and degree occurring at various
levels of the hypothalamus-pituitary-testis axis. TD
can be caused by an abnormality in the testicles
(primary hypogonadism/TD), by a pituitary or
hypothalamus failure (secondary hypogonadism/
TD) or by a combination of the two (mixed
hypogonadism/TD). In addition a clinical TD could
result from any impairment to T action because of

Figure 1: Characteristics of male hypogonadism/
testosterone deficiency, reported according to
the age of onset of the disease and the patient’s
phenotype. Schematic prevalence in male population
is also shown. Size of ellipsis reflects on abscissa
(log scale): age of onset and on ordinates (log. scale):
incidence (right axis) or female to male phenotype
(left axis, arbitrary unit). VEOH: very early onset
hypogonadism/testosterone deficiency (red ellipsis),
i.e. starting during foetal life for absence of testosterone
formation or activity (examples are: Leydig cell
hypoplasia type 2, complete androgen insensitivity or
absence of 17β-hydroxysteroid dehydrogenase, yellow
ellipsis) or impaired secretion or activity of GnRH (for
causes see Table 1). EOH: early onset hypogonadism/
testosterone deficiency (i.e peri-pubertal onset, as in
Klinefelter’s syndrome, blue ellipsis). LOH: late onset
hypogonadism/testosterone deficiency, i.e. in adulthood
or aging (also termed andropause, grey ellipsis).
Adapted from Morelli et al 2007(12)

b) effects on other functions
The by consensus recognized signs and symptoms
of Testosterone Deficiency (TD) include not only
sexual dysfunction, but also depressed mood,
decreased vitality, decreased lean and increased
fat body mass, decreased bone mineral density
and osteoporosis (11). TD has been recently
considered one of the many adverse consequences
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increased SHBG and decreased bioavailability or
because of Androgen Receptor (AR) alterations.
Causes of hypogonadism are listed in Table II. The
nosography depicted in Table II retains a practical
utility for treatment purpose. In fact, while patients
with hypothalamic or pituitary causes of testis failure
(secondary hypogonadism/TD) can be successfully
treated with either gonadotropophins/GnRH or T, for
those affected by primary testicular failure (primary
hypogonadism/TD), only T must be considered.
However, this classification does not take into
consideration symptoms. It is well known that
both primary and secondary hypogonadism, if not
treated, are characterized by symptoms and signs
of different severity, according to the age of onset of
testicular failure more than the cause of this failure.
In the case of a very early onset hypogonadism
(VEOH), i.e. during early foetal life, symptoms can
be dramatic, spanning from an almost complete
female phenotype (complete androgen insensitivity
or enzymatic defects blocking androgen synthesis)
to various defects in virilization (micropenis,
hypospadias, cryptorchidism), as in the case of
impaired secretion or activity of gonadotropins or
GnRH (Figure 1), (12). In the case of a peri-pubertal
appearance of the hypogonadism (early onset
hypogonadism/TD, EOH), because of milder central
or peripheral defects (as in Klinefelter’s syndrome),
there might be a delay in the onset of puberty with
an overall eunuchoidal phenotype, including scant
body hair, high-pitched voice, small testis, penis and
prostate (Figure 1). On the other hand in the case of
a post-pubertal onset hypogonadism/TD, due to any
reason, symptoms will be relatively mild, insidious
and difficult to be recognised. Generally speaking,
however, the incidence of hypogonadism due to
known aetiologies is not so frequent. EOH and, in
particular, VEOH are often due to rather uncommon
problems (although not so rare, spanning from
1:500 for Klinefelter’s syndrome to1:100000 for
complete androgen insensitivity syndrome). A more
frequent form of post-pubertal TD is the so called
age-related hypogonadism/TD (11) defined as late
onset hypogonadism (LOH) or TD Syndrome (TDS),
a condition affecting aging health with an unknown
aetiology and natural history, which often results from
a mixed contribution of testicular and hypothalamicpituitary failure. In addition TD in adult life is often
co-morbid to several often-present conditions as
obesity, type 2 diabetes mellitus, use of medications
and chronic illnesses. Whether TD is the cause or
the consequence of these associated conditions is
still a matter of intense debate.

the prevalence of psychosomatic symptoms and
metabolic risk factors gradually accumulates with
decreasing androgen levels. Androgen-related loss
of libido or vigor increases below T concentrations
of 15 nmol/L, accumulation of visceral fat below
concentrations of 12 nmol/L, whilst depression
and type 2 diabetes mellitus (also in non-obese
men) are augmented in men with T concentrations
below 10 nmol/L (Figure 2). Erectile dysfunction
has been identified as a composite pathology of
metabolic risk factors, smoking and depression, and
T concentrations contributed to that symptom only
below 8 nmol/L (13).

Figure 2: Overview of symptom-specific concentrations
of testosterone levels below which the prevalence
of the respective testosterone deficiency symptoms
begins in aging men (434 men over 50 years with
symptoms of aging. (Adapted from Zitmann et al
2006 [13] with permission).

In addition, variable phenotypes of androgen
insensitivity exist in humans, mainly owing to
defective, mutated androgen receptors. A more
subtle modulation of androgen effects is related to
the CAG repeat polymorphism [(CAG)n] in exon 1 of
the androgen receptor gene: in vitro, transcription of
androgen-dependent target genes is attenuated with
increasing length of triplets. As a clinical entity, the
CAG repeat polymorphism can relate to variations
of androgenicity in (apparently) eugonadal men in
various tissues and psychological traits: the longer
the (CAG)n, the less prominent is the androgen
effect when individuals with similar testosterone
concentrations are compared (14).
Thus, a strictly defined threshold to hypogonadism
is likely to be replaced by a continuum spanned by
genetics as well as symptom specificity. In addition,
effects of externally applied testosterone can be
markedly influenced by the (CAG)n and respective
pharmacogenetic implications are likely to influence
indications as well as modalities of testosterone
treatment of hypogonadal men.

2. Threshold levels for
testosterone action and the
importance of receptor sensitivity
A clear-cut threshold for TD has not been agreed
upon. Rather, recent evidence demonstrates

Symptoms of TD may also be influenced by the age
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Table II: Etiology of male hypogonadism. The typical hormonal pattern is reported in brackets. Note that
conditions reported in italics are only characterized by impaired sperm production and not by abnormal testosterone
synthesis and/or activity. KAL-1: anosmin or Kallmann protein; FGFR-1: fibroblastic growth factor receptor-1; PROK2: prokineticin-2; PROKR-2: prokineticin-2 receptor, GnRH: gonadotrophin releasing hormone; GPR-54: g-proteincoupled receptor-54; DAX-1: dosage-sensitive sex reversal congenital adrenal hypoplasia critical region on the X
chromosome-1; SF-1: steroidogenic factor-1; HESX1: HESX homeobox 1; PROP-1: prophet of Pit1, paired-like
homeodomain transcription factor; LHSX-3: LIM homeobox 3; GnRHR: gonadotrophin releasing hormone receptor;
FSHβ: follicle-stimulating hormone β-subunit; LHβ: luteinizing hormone β-subunit; STAR: steroidogenic acute
regulatory protein; 3β-HSD: 3-β-hydroxysteroid dehydrogenase; 17α-HSD: 17-α-hydroxysteroid dehydrogenase;
17β-HSD: 17-β-hydroxysteroid dehydrogenase; INSL3: insulin like-3 peptide; LGR8: leucine-rich repeat-containing,
G protein-coupled receptor-8, or insulin like-3 peptide receptor; FSHR: Follicle-stimulating hormone receptor.
Synopsis:
1) Decreased testosterone production
- Hypothalamic diseases (secondary or central
hypogonadism)
- Pituitary diseases (secondary or central
hypogonadism)
- Testicular diseases (primary hypogonadism)
2) Decreased testosterone bioactivity

- Metabolic syndrome
- Cushing Disease
VI) Drugs
- Estrogens
- Anabolic steroids
- Progestogens (including cyproterone acetate)
b) Pituitary diseases (secondary hypogonadism:
↓ gonadotrophins, ↓ testosterone)
- Congenital
I) Multiple hormone deficiency (including Prop1,
LHX3, DAX-1 mutations)
II GnRHR mutations
III) FSHβ and LHβ mutations
IV) Pituitary aplasia or hypoplasia
V) Hemochromatosis
- Acquired
I) Pituitary tumors
- Functional and non-functional adenomas
- Craniopharyngiomas
- Metastases
- Hematologic malignancy
- Rathke’s cyst
II) Infiltrative
- Primary hypophysitis
- Sarcoidosis and tuberculosis, syphilis
- Fungal, parasites, viral
III) Head trauma
IV) Empty sella
V) Vascular
VI) Drugs
- GnRH analogs (agonists and antagonists)
- Estrogens
- Anabolic steroids
- Progestogens (including cyproterone acetate
and spironolactone)

1) Decreased testosterone production
a) Hypothalamic diseases (secondary
hypogonadism:
↓ gonadotrophins, ↓ testosterone)
- Congenital
I) K
 allmann syndrome (including KAL 1, FGFR1,
PROK2, PROKR2 mutations)
II) GnRH gene deletion
III) Leptin and Leptin receptor mutation
IV) GPR-54 mutation
V) Prohormone convertase 1 mutation
VI) DAX-1 mutation
VII) SF-1 mutation
VIII) S
 epto-optic dysplasia (including Hesx-1
mutation)
IX) Prader-Willi syndrome
X) Laurence-Moon syndrome
XI) Bardet-Biedl syndrome
- Acquired
I) Hypothalamic tumors
- Germinomas and other germ tumors
- Gliomas
- Astrocytomas
- Craniopharyngiomas
- Meningioma
- Metastases
II) Infiltrative and infective disorders
- Langerhans’ histiocytosis
- Sarcoidosis and tuberculosis, syphilis
- Encephalitis
III) Head trauma
IV) Idiopathic
V) Functional disorders
- Hyperprolactinaemia (prolactinoma,
hypothyroidism, antidopaminergic and
serotoninergic drug-induced, opiates-induced)
- Nutritional
- Critical illness
- Excessive exercise (rare)
- Diabetes Mellitus

VII) X-irradiation
c) Testicular diseases (primary hypogonadism:
↑ gonadotrophins ± ↓ testosterone)
- Congenital
I) Klinefelter syndrome
II) Defects of testosterone biosynthesis (STAR,
20-22 desmolase, 3β-HSD, 17α-HSD, 17-20
desmolase,17β-HSD)
III) Pure gonadal dysgenesis (46 XX and 46 XY)
IV) Congenital anorchia
V) Leydig cell hypoplasia (including type I and
II for LH/HCG receptor mutations)
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VI) Myotonic dystrophy (including type I and II)
VII) C
 ryptorchidism (including INSL3 and LGR8
mutations)
VIII) Germinal aplasia (Del Castillo syndrome,
Sertoli-cell only syndrome)
IX) Y Chromosome microdeletions
X) Autosomal translocations
XI) FSHR mutations
XII) Adrenoleukodystrophy
- Acquired
I) Orchitis (including mumps and autoimmune
disorders)
II) Chemotherapy
- Alkylating agents
- Methotrexate
III) Inhibitors of testosterone synthesis
- Ketoconazole
- Aminoglutethimide
- Mitotane
- Metyrapon
IV) Testicular irradiation
V) Bilateral torsion
VI) Varicocele
VII) Bilateral trauma
VIII) General diseases (including renal failure,
liver cirrhosis, diabetes mellitus)

2) Decreased testosterone bioactivity
(≈↑ gonadotrophins, ≈↑ testosterone)
- Congenital
I) Aromatase deficiency
II) 5α reductase type II deficiency
III) Androgen receptor alterations
- Complete androgen insensitivity syndromes
- Partial androgen insensitivity syndromes
- Kennedy syndrome and other extensions of
CAG repeats
- Acquired
I) Drug-induced AR blockade
- Steroidal antiandrogen (cyproterone acetate,
spironolactone)
- Non-steroidal antiandrogen (flutamide,
bicalutamide, nilutamide)
II) Drug-induced 5α reductase activity blockade
- Finasteride (type II)
- Dutasteride (type I and II)
III) Drug-induced ER blockade
- Clomiphene, tamoxifen, raloxifene
IV) Drug-induced aromatase activity blockade
- Letrozole, anastrazole, exemestane
V) Increased Sex Hormone Binding Protein
- Drug induced (antiepileptic, estrogen, thyroid
hormones)
- Hyperthyroidism
- Liver diseases
- Aging

of onset of the disease. In a consecutive series of
1647 (mean age 52.4±13.1 years) male patients with
sexual dysfunction (and therefore potentially with TD)
it was found that parameters significantly associated
with total and free T levels in the entire cohort were
waist circumference and triglyceride levels, as well
as an increased prevalence of metabolic syndrome
(10). The prevalence of hypoactive sexual desire
(HSD) decreased as a function of T only in the
youngest (17-42 years old) age quartile, as well
as the reported reduction in nocturnal erections. In
the oldest age quartile it was reported an inverse
relationship between T levels and the prevalence
of severe erectile dysfunction (ED) and a positive
relationship with intercourse frequency. Accordingly,
in the oldest age quartile, subjects with higher T
levels showed better penile flow at penile colour
Doppler ultrasound, as well as a better lipid profile.
An inverse association between somatized anxiety
and T levels was observed only in the oldest age
quartile. It is interesting to note that from this study
(10) low testosterone was associated with sexual
dysfunction more often in the oldest subjects.

components involve abnormalities of glucose
metabolism, body composition, blood pressure, HDL
cholesterol, and triglycerides. There are several
definitions of the MetS (see in Table III and Guay
2008 [15], and Corona et al 2009 [10] for reviews),
although “android obesity” - nowadays known as
“central or visceral obesity” – and insulin resistance
are generally considered the key elements of MetS
(16). Term insulin resistance underscores the inability
of insulin to promote normal homeostasis of glucose,
i.e a higher-than-normal concentration of insulin in
order to maintain normal glycaemia and appropriate
glucose utilization.
Over the last few years, the association between
insulin resistance, T2DM, MetS and TD has
emerged as an issue in subjects both with (1722) and without ED (23,24). The evidence, in fact,
universally shows a strong relationship between TD
and MetS, and its individual components (figure
3), both in cross-sectional and longitudinal studies.
Cross sectional studies have demonstrated an
association between low T concentrations and
T2DM since the 1990s (studies reviewed in Ding et
al., 2006 [25]). In addition, prospective studies have
clearly demonstrated that a low T at baseline could
predict the development of T2DM (6,26-28) or both
T2DM and MetS (29, 30); see for review Corona
et al., 2009 a et b, Traish et al., 2008 a et b (10,
22, 23, 31). Moreover, it has also been reported
that T2DM and MetS at the baseline could predict
the development of TD (32-34). MetS-associated

III.Testosterone and metabolism
Metabolic syndrome (MetS) is a clustering of
conditions that increases the risk of type 2 diabetes
mellitus (T2DM: a clinical condition characterized
by high levels of sugar in the blood and insulin
resistance) and cardiovascular disease. The MetS
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Table III: Diagnostic Criteria for the Metabolic Syndrome in Men According to Various Definitions (reprinted
with permission from Traish AM, Guay AT et al 2009 [22])
WHO
Components of the MetS

1.Hyperglycemia
Hyperinsulinemia

NCEP–ATP III

Criteria #1
+ 2 of the other 4

≥ 3 of 5 criteria

FBS ≥ 110 mg/dL
(≥ 6.1 nmol/L)
↑ insulin or IR
or T2DM

IDF
Criteria #2
+ 2 of the other 4

FBS ≥ 110 mg/dL
(≥ 6.1 nmol/L)

FBS ≥ 100 mg/dL

or T2DM

or T2DM

WHR > 0.90
WC ≥ 94 cm
BMI ≥ 30.0

WC ≥ 102 cm

≥ 150 mg/dL
( ≥ 2.3 mmol/L)

≥ 150 mg/dL
( ≥ 2.3 mmol/L)

4. HDL Cholesterol

< 35 mg/dL
(< 0.9 mmol/L)

< 40 mg/dL
( < 1.03 mmol/L)

< 40 mg/dL
( < 1.03 mmol/L)

5. Blood Pressure

BP ≥ 140/90 mmHg
or HTN on Rx

BP ≥ 130/85 mmHg
or HTN on Rx

Systolic BP≥ 130 mmHg
Diastolic BP≥ 85 mmHg
or HTN on Rx

2. Increased Body Size

3. Triglycerides

TD is characterized by hypertriglyceridaemia-waist
phenotype (see in Corona et al., 2009 [10] for review).
Elevated waistline and triglycerides are the factors,
among MetS determinants, most closely associated
with insulin resistance. Interestingly, a strong inverse
relationship between SHBG-unbound testosterone
and pulse pressure (PP) was recently reported (35).
Pulse pressure is the arithmetic difference between
systolic and diastolic blood pressure and reflects
arterial stiffness, another marker of insulin resistance.
Cross-sectional studies have also demonstrated that
MetS is associated with an increased prevalence of
sexual dysfunctions, essentially characterized by
worse erectile function, due to impairment in penile
blood flow (36-43).

WC ≥ 94 cm
≥ 150 mg/dL
( ≥ 2.3 mmol/L)

For all these reasons, men with MetS should have a
T level drawn and men with TD should be evaluated
for components of MetS, as these may foreshadow
both diabetes mellitus and cardiovascular disease.
The effect of T therapy (Tth) in TD subjects is
still a controversial issue. According to two recent
meta-analyses, Tth exerts only small and clinically
negligible effects on lipid fractions and blood
glucose, whatever the baseline T level (44, 45).
In addition, Tth is unlikely to improve the ageassociated deterioration in glucose tolerance
commonly observed in elderly men. However, Tth
seems to improve insulin sensitivity and glycemic
control in hypogonadal men with T2D or MetS (46-

Figure 3: Main correlations
between hypogonadism and
metabolic parameters leading
to the Metabolic Syndrome
(adapted from from Traish AM,
et Guay AT 2009 [22]).
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49), though this data has still to be confirmed with
more controlled trials. Weight loss and exercise
ameliorate not only glycaemic control and prevent
T2DM but can also raise androgen levels, as found
in some studies in obese men (50-54). However,
negative studies have been also reported (55,56).
Nonetheless, life-style modifications should be
strongly encouraged in subjects with MetS, because
it has been demonstrated that in a Finnish cohort
followed longitudinally for 11 years, those having
MetS at baseline but not at follow-up, did not retain a
statistically significant risk of having hypogonadism.
(32).

Lin et al. (61) demonstrated that male but not female
androgen receptor (AR) knock out (ARKO) mice
are characterized by progressively reduced insulin
sensitivity and impaired glucose tolerance with
advanced age. In addition, recent evidence (62,63)
demonstrated that the specific deletion of hepatic
AR is associated with the development of insulin
resistance and liver steatosis in male but not female
mice, suggesting a different tissue-specific role of
AR in males. A mixed (primary and secondary) TD
could be then considered one of the many adverse
consequences of overweight and obesity. Which
molecule plays the major role in this vicious circle
is still unknown but reasonable candidates are
estrogens, insulin, leptin, TNFα or other adipokines.
Insulin can directly signal with the hypothalamus
by increasing GnRH synthesis and release (64).
Accordingly, patients with T2DM showed a higher
prevalence of hypogonadotropic hypogonadism
(65,66) and in a mouse model of central depletion
of the insulin receptor the phenotype recapitulates
MetS and hypogonadotropic hypogonadism (67).
Data from morbidly obese men indicate that LH
levels and pulse amplitude were attenuated as
compared to normal weight controls (68,69).
Because P450 aromatase is highly expressed by
fat tissue, obesity is considered a clinical condition
characterized by a relative abundance of estrogens.
In fact, increased aromatisation of androgens by
fat stores increases estrogen levels, which, in turn,
will decrease LH secretion for a negative feedback
on both hypothalamus and pituitary. In a recent
study it has been demonstrated that a weekly low

Experimental studies in human and animal models
have recently helped in understanding the vicious
circle underlying the positive interaction between
MetS and TD, which is summarized in Figure 4. AR
is mostly expressed in visceral fat and negatively
regulates differentiation of preadipocytes to mature
adipocytes (57). In addition, androgens might
decrease fat mass by regulating the differentiation
of mesenchymal stem cells to adipocytes (58). In
humans, T acutely inhibits oleic acid uptake in omental
and retroperitoneal, but not subcutaneous, adipose
tissue, acting through lipoprotein lipase (59). In a
recent study involving 60 aging males, testosterone
therapy for 1 year, in comparison with placebo,
selectively reduced visceral fat accumulation without
modifying total body composition, while increasing
fat-free mass and skeletal muscle mass (60). Overall,
these studies demonstrate that the androgenic
milieu can affect visceral fat disposition and that this
action is rapid and maintained over the long term.

Figure 4: Proposed interactions between increased visceral fat and hypogonadism
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relationship between T levels and cardiovascular
morbidity and mortality. In 10 studies there was no
correlation between baseline T levels and subsequent
development of fatal or non fatal CHD, cerebrovascular disease, or heart failure after adjustment for
confounders, during observation periods of 5 to 31
years (88-97,99). Weak correlations of high androgen
levels with cardiovascular mortality were observed
in 1 study (98). Conversely 2 studies reported
significant correlations between low baseline T
levels and cardiovascular deaths (100,101), and 2
others between low baseline T and progression of
carotid artery IMT (102)) or between low T and an
increased incidence of stroke or transitory ischemic
events (103). However, 2 other prospective studies
did not confirm the correlations with IMT progression
(88), and with an increased risk of stroke (89). Lastly,
the Caerphilly study found a positive association of
the cortisol/testosterone ratio with CHD incidence
and mortality (104).

dose (2.5 mg) of the aromatase inhibitor letrozole
can restore testosterone levels and increase LH
levels in severely obese hypogonadal men (70).
Overall these experimental evidences indicate that
an increased visceral fat and insulin resistance
can decrease the activity of hypothalamic pituitary
signalling to the testis. However there are data
suggesting that also the testis itself could be
less sensitive to gonadotrophin stimulation in
MetS: Pitteloud et al (71,72) demonstrated that
hCG-stimulated T levels are positively correlated
with insulin sensitivity. Insulin itself is capable of
stimulating T production and, simultaneously, of
inhibiting SHBG concentration (73). Hence, insulin
resistance associated with obesity could contribute
to low testosterone levels seen in obese men, for a
direct effect on the testis (71). Leptin, the adipocytederived adipokine product of the ob gene, circulates
in plasma at concentrations that parallel the amount
of fat reserves. Leptin receptors are present in
testicular tissue and an excess of leptin circulating
levels may contribute to the development of reduced
androgens in male obesity (74,75). Obesity is
characterized by an increase in circulating TNFα
levels as a consequence of inflammatory cascade
activation. Morales et al. (76) demonstrated that
intratesticular TNFα delivery was associated with
a blunted T response to the hCG stimulation,
suggesting a possible contribution of this molecule
in the obesity-associated-hypogonadism. In addition
to a peripheral role, TNFα can also inhibit LH release
acting at the pituitary or hypothalamic level (77).
Pathogenetic mechanisms linking hypogonadism
with obesity and insulin resistance appear to be
complex and often multi-directional., Figure 4
summarizes the proposed interactions between
obesity (increased visceral fat) and hypogonadism,
based on the aforementioned evidence.

Taken together, these observational studies
do not provide a consistent evidence of a
relationship between circulating T and incident
or existing CVD in men though T is often low in
men with CVD in the cross-sectional studies.
Observation of men treated for prostate cancer
with
Androgen-Deprivation-Therapy
(ADT)
may help to understand the effects of severe
hypogonadism. Several prospective studies have
shown that such men develop within 3 to 6 months
increased fat mass and insulin resistance (105,106),
while longer administration does not seem to result
in further accumulation (107). Cross sectional
studies after 12 months of ADT show an increased
prevalence of T2DM and MetS (106,108-110). In
addition ADT seems to be followed by an increase
in CV morbidity (109) reaching 20% over 12 months
(111) and mortality. At least where mortality is
concerned, this effect seems very rapid, but shows
no further increase with prolongation of ADT (112114) and D’Amico et al (113) found no higher overall
rate of fatal MIs in the long-term.

IV. Testosterone and
Cardiovascular Health:
Coronary Heart Disease (CHD), the commonest
cause of death worldwide, is more common in men
than in women, which suggests an unfavourable
effect of the male sex hormone testosterone on
the cardiovascular system. Among over 30 crosssectional studies which examined the possible
associations between T levels and CHD (reviews
in 10, 78-82), none found an association of high T
levels with CHD. Conversely about half found lower
T levels in the patients with CHD (78). Other crosssectional studies found inverse correlations of T
levels with aortic atherosclerosis (83), peripheral
arterial disease (84), and Intima Media Thickness
(IMT) (85-88) or plaque area in the carotid artery
(88).

Current available evidence suggests that T
therapy in men over 45 years is not associated
with an important increase in CV adverse events.
Two meta-analyses of RPCTs (45,115) found no
significant difference between the T and placebo
groups for all CV events, nor for each type of event,
except an increase in hematocrit over 50% which
was significantly more prevalent in the T group
(115) (Table IV), and might augment the risk of
thrombosis. However, many RPCTs included in the 2
meta-analyses enrolled only small numbers of men,
often healthy, during short durations. Larger trials,
measuring CV endpoints and enrolling men with
CVD for longer durations, are needed to be sure of
the CV consequences of T therapy in the medium
and long terms.

Seventeen prospective cohort or nested case
controlled studies have also examined the
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Table IV: Pooled Odd Ratios for adverse cardiovascular events of testosterone therapy (adapted from Calof
et al 2005, 115)
Event
Hematocrit > 50 %

Testosterone
Rate/1000
Patient/years

Placebo
Rate/1000
Patient/years

64.5

2.8

95 %
Confidence
Interval

3.67*

1.82,7.51

0.93

0.39,2.26

Chest pain, ischemia

7.4

Myocardial infarction

7.4

8.3

0.99

0.44,2.26

Coronary procedure, CABG

3.7

13.9

0.79

0.35,1.79

Atrial fibrillation or arythmia

9.2

2.8

1.22

0.53,2.81

Cerebrovascular events

5.5

11.1

0.86

0.38,1.95

33.2

44.3

1.14

0.59,2.20

All cardiovascular events

8.3

Pooled
Odd-Ratio

*Odd Ratio significantly different from placebo – CABG : Coronary Artery Bypass Graft

Interventional studies have tested the effects of
T in men with CHD. Acute administration reduced
peripheral vascular resistance, cardiac afterload
and increased cardiac index (116). Injecting
supraphysiological doses of T into the left coronary
artery led to a dose-dependent vasodilatation and
increased coronary flow, but this effect was not
observed with physiological doses (117).These
effects were mediated by non genomic, endotheliumindependent mechanisms. Acute administration of
intravenous T also improved exercise tolerance and
reduced the angina threshold in men with stable
CHD/angina (117,118).

independent risk factor for atherosclerotic diseases
(78). With concerns to endogenous T, low T in men
seems to be a component of the Metabolic Syndrome,
characterized by obesity, T2DM, hypertension,
hypertriglyceridemia, low HDL cholesterol and a
procoagulatory and antifibrinolytic state (10,78).
The main hemostatic parameters associated with
cardiovascular risk are fibrinogen, plasminogen
activator inhibitor type 1 (PAI-1) and plasminalpha-2-antiplasmin complex (PAP) (78). T shifts
the hemostatic balance towards decreased
coagulation. Plasma levels of fibrinogen (127)
and of the antifibrinolytic PAI-1 (128) are inversely
correlated with levels of androgens in men.
Hypogonadal men have low fibrinolytic activity, due
to increased synthesis of PAI-1 (129) . Intramuscular
TU significantly down-regulates fibrinolysis and the
hemostatic turnover rate, as concentrations of PAP
decrease markedly (130). However potentially
detrimental effects of T on platelets have been
suggested including increased expression of
platelet thromboxane-A2 receptor and increased
platelet aggregation response, leading to the
recommendation of associating anti-platelet therapy
with aspirin in patients with CHD taking exogenous
T (80).

Chronic administration of low physiological doses
of T has also been beneficial. Four RPCTs (119122) reported short-term improvements in ECG
changes of CHD with respect to placebo, including
longer exercise time to ischemia, after a maximum
of 12 weeks of T supplementation. T therapy also
substantially improved cardiac condition in 2 RPCTs
of men with heart failure (123,124). Direct effects of
T on male vasculature could explain these acute and
chronic findings.
T seems to exert mostly beneficial effects
on classical cardiovascular risk factors. The
favourable effects of exogenous T administration
on body composition (increase in lean mass and
decrease in fat mass, especially in visceral adiposity,
associated with CV morbidity and mortality), have
already been mentioned. These effects may contribute
to the improvement in glycemic control and insulin
sensitivity observed in some RCTs of T therapy in
hypogonadal men with T2DM and hypogonadism
(46,47). The effects of physiologic doses of TT on
lipids and lipoproteins are negligible (44), except the
possibility of a slight but significant decrease of both
total, LDL and HDL cholesterol on IM injections of T
esters, that may be explained by the higher levels of
circulating T that these injections may induce (125).
T therapy also decreases lipoprotein (a) (126), an

Data on the relationship between T and blood
pressure are inconsistent. There is substantial
evidence that androgens play a role in determining
sex-specific blood pressure, which is higher in men, at
higher risk of developing hypertension. Experimental
data suggests that despite the decrease in vascular
tone resulting from acute administration of T, the longterm net effect of androgens may be vasoconstriction,
via up-regulation of thromboxane A2 expression,
norepinephrine synthesis, angiotensin II expression
and endothelin-1 action. Furthermore androgens
promote vascular remodeling, and stimulate renal
pro-hypertensive processes involving the reninangiotensin-aldosterone system. Androgens seem
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also to promote oxidative stress in the kidney (131).
However in population studies both systolic and
diastolic blood pressures are inversely correlated
with T levels (132). Men with prostate cancer
undergoing ADT develop an elevated central artery
pressure due to decreased arterial relaxation (133).
Though T therapy has not been shown to affect blood
pressure in RPCTs, low T levels have been shown
to be associated with arterial stiffness (134,135).
Pulse wave velocity, a measure of arterial stiffness,
is ameliorated by normalization of T levels (135).
There is therefore no contraindication to Tth in men
being treated for hypertension.

clinical and biochemical markers of endothelial
dysfunction (139).
Flow-mediated dilatation (FMD) measured in the
brachial artery is used to investigate endothelialdependent arterial dilatation. In men with CHD,
some short term studies of supra-physiologic doses
of T increased FMD in brachial artery, which reflects
increased nitric oxide release (140). Long term T
therapy with physiological dose also improved NO
mediated brachial artery vasodilatation in one study
(141). Brachial artery reactivity correlates closely
with coronary arterial endothelial dysfunction. These
findings may therefore support the concept of T having
a beneficial effect on coronary endothelial dysfunction
(141). However more data support negative effects
of T on vascular reactivity (79): for example FMD
of brachial arteries is higher in androgen-deprived
(142) and in hypogonadal patients (143). In the latter
it is significantly reduced following T therapy. The
sensitivity to T (CAG repeat polymorphism in the AR
gene) is inversely associated with the endotheliumdependent and independent dilations of brachial
arteries (144). High-dose androgens exert adverse
effects on the endothelium-independent dilation in
female to male transsexuals (145). The diversity of
these effects may depend on differences in gender,
concomitant diseases, mechanism of action,
and dosage of T. In conclusion T modulates
vasoreactivity by both endothelium-dependent
and –independent mechanisms, as well as by
genomic and non-genomic modes of action.
Physiological concentrations appear to restrict
vasodilation by activation of the AR. In contrast
supraphysiological or pharmacological doses seem
to potentiate vasodilation through non-genomic
actions (78).

Sex steroid hormones may exert direct effects
on the arterial wall since the human vascular
smooth muscle, endothelial cells, macrophages
and platelets, contain receptors and converting
enzymes needed for the genomic effects of T and
estradiol (E2), and the local production of E2 (78).
Both beneficial and detrimental consequences
may be expected from these effects (table V).
Decreased vascular responsiveness is an early
marker of atherosclerosis. This may be the result
of endothelial dysfunction or of endotheliumindependent disturbances in vascular smooth muscle.
As a result decreased vasodilation and enhanced
vasoconstriction can lead to vasospasm and angina.
In addition endothelial dysfunction also contributes
to coronary events by promoting plaque rupture
and thrombosis (78). Akishita et al (136) found that
low T is an independent determinant of endothelial
dysfunction in men. T might especially be involved in
endothelium repair since low T is associated with a
low number of endothelial progenitor cells in young
hypogonadal men (137), while T replacement is able
to normalize their count (138). Sex steroid hormones
and more especially T might in fact modulate most

Table V: Dual Effects of Testosterone and Dihydrotestosterone in Atherogenesis, according to the cell type,
the type of androgen, the type of exposure, and the transformation of T into DHT or into E2
Pro-atherogenic effects
• ↓ HDL cholesterol
• ↓ NO release
• ↑ platelet aggregation
• ↑ Expression of platelet thromboxane-A2
• ↑ Norepinephrine synthesis
• ↑ Angiotensin II expression
• ↑ Endothelin-1 action
• ↓ Flow-mediated dilatation of arteries
• Increase expression of Vascular Cell Adhesion
Molecule-1 (VCAM-1) through conversion into DHT
• Enhance human endothelial cell apoptosis
• Stimulate proliferation and migration of arterial wall
smooth muscle cells (SMC)
• Promote vascular remodeling and stimulate reninangiotensin – aldosterone system

Anti-atherogenic effects
• ↓ visceral fat and ↑ lean mass
• Insulin resistance
• ↓ Lipoprotein (a)
• Increase transfer of cholesterol esters from
macrophages to HDLipoproteins
• ↓ Fibrinogen
• ↓ Plasminogen activator inhibitor type 1 (PAI-1)
• ↓ Plasmin-α2-antiplasmin complex (PAP)
• ↑ vasodilatation through non-genomic action (seems
limited to supraphysiological concentrations
• Inhibit VCAM-1 m-RNA expression in endothelial cells
through conversion into E2
• Promote endothelium repair
• ↓ arterial wall stiffness
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Atherosclerosis involves monocyte adhesion to
the vascular endothelium, followed by migration
into the arterial wall to form foam cells. Such
process requires cell adhesion molecules such
as Vascular Cell Adhesion Molecule-1 (VCAM-1).
Dihydrotestosterone (DHT), a non aromatizable
androgen, increases the expression of the VCAM1 gene in endothelial cells from human males (79,
146). But in the same cells T inhibits VCAM-1 mRNA
expression by its conversion to E2. By this latter
mechanism T might have beneficial effects on the CV
system (147,148). T enhances human endothelial
cell apoptosis, another important cellular mechanism
in atherogenesis, by a mechanism involving the AR,
but not aromatization (79,149,150).

health. However currently available results of the
prospective longitudinal observational studies
cannot definitely confirm the role of low T in
atherosclerosis, since a positive association was
found in only a minority of such studies. Androgens
have been shown to both promote and suppress
pro-atherogenic and pro-inflammatory effects on
all cell types involved in atherosclerosis (table
V). Given current evidence it would appear that
androgen effects are dependent on cell type, dose,
type of androgen, and type of exposure (81). A net
effect of T on the arterial wall which would reduce
or even delete the vascular benefit resulting from
the improvement of the other vascular risk factors
might explain the preceding discrepancy. More long
term prospective epidemiological studies, as well as
large scale, placebo-controlled, randomized trials of
T therapy including vascular parameters among the
primary end-points are urgently needed to resolve
this issue.

Proliferation and migration of arterial wall’s
smooth muscle cells (SMCs) are important steps in
the formation of neo-intima and stenoses. In the rat
T and DHT stimulate this process while E2 inhibits
it (79). In the human male T and DHT stimulate
vascular SMC proteoglycan biosynthesis via the
AR, suggesting a pro-atherogenic effect (151). In
AR-positive vascular SMCs collected from human
atherosclerotic aortas, T also markedly induces
the human prostate overexpressed protein 1 gene
which regulates proliferation of neo-intimal SMC,
what suggests a role of T in aortic atherosclerosis
(152). However endogenous T has also been shown
to limit coronary neo-intima formation in male swine,
what suggests a protective role of T in coronary
vasculoproliferative diseases such as restenosis and
atherosclerosis (153). This diversity of effects may
result from gender and species specificities, as
well as from the T doses, since for example DHT
exerts a biphasic effect on DNA synthesis in human
vascular SMC, i.e. stimulation at low concentrations
and inhibition at high concentrations (154), or
from predominant activation of either AR or
aromatization dependent mechanisms.

V. Role of testosterone
deficiency in sexual
dysfunctions and effects of
testosterone therapy
1. Erectile dysfunction:
a) Prevalence of testosterone deficiency in
erectile dysfunction (155):
Serum T was below 3 ng/ml (10.4 nmol/l) in 12%
of 7000 men with ED compiled from 9 large series
(including 4% of 944 men less than 50 years old
and 14.7% of 4342 men more than 50 years old).
The real prevalence may be lower because most of
those men had a single T measurement, sometimes
in the afternoon, while circulating T decreases after
11am in normal men, at least up to the age of 40. In
one consecutive series of 1022 men with ED, the
prevalence of TD, based on 2 consecutive values
< 3ng/ml before 11am, was only 6.6%, including
4% before and 9% after 50 years old (156). The
prevalence of marked TD (< 2 ng/ml, 7 nmol/l) was
even lower: 1.8%, including 0.8% before 50 and 2.6%
after 50 years old. In another consecutive series of
2794 men with ED aged 25-80 years, T measured
only once, the most often between 07:00 AM and
02:00 PM was < 2 ng/ml in 7%, < 3 ng/ml in 23%, <
3.46 ng/ml in 33%, and < 4 ng/ml in 47% of men (157).
Measuring FT or BT may find higher prevalence of
low values (up to 37 and 24% respectively of ED
patients aged more than 50 years). Among men with
ED, the symptoms the most specific of associated
TD are HSD, decrease of nocturnal erections, and
absence of any erection (12).

Macrophages also play a key role in atherosclerosis
by migrating into the arterial wall where they internalize
exogenous lipids which transform them into foam
cells forming the fatty streaks. DHT enhances this
process since it increases lipid loading of male
macrophages. Conversely T also increases transfer
of cholesterol esters from macrophages to highdensity lipoproteins (reverse cholesterol transport),
which may retard the development of fatty streaks.
T treatment of murine macrophages inhibits NO
release, what could explain the platelet aggregation
and thrombosis risk associated with androgen
treatment by eliminating the anti-aggregatory effects
of NO (79,81).
In conclusion many data, especially the inverse
correlation of circulating T with most classical
vascular risk factors, suggest the possibility of
a detrimental effect of TD on cardiovascular
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b) Basic knowledge on the role of testosterone
in erectile function:

nerves. T seems required for proper functioning of
PDE5-Is in animals.

1. Animal

- Critical threshold for the effect of T on erectile
function: In castrated rats, erectile function is
significantly and positively correlated with T plasma
levels in a dose dependent manner, up to a critical
threshold corresponding to only 10-12% of normal
physiological concentrations [(160). Above this level,
there is no more correlation and erectile function is
similar to that of intact animals.

studies (reviews in Buvat et Bou Jaoudé
2006, Traish et Guay 2006, Morelli et al 2007
[9,12,155]): Studies in rodents show that besides
its well known effects on the brain centers of sexual
function, especially the hypothalamic pre-optic
area and arcuate nucleus, T plays a key role in the
peripheral modulation of erectile function.

- Testosterone is required for maintenance of
penile structure and functional integrity: Androgen
suppression via castration results in profound
structural changes in penile tissue: apoptosis of the
penile cavernosal and spongiosal cells, loss of elastic
fibers in the tunica albuginea and, in the corpora
cavernosa, of smooth muscle fibers, an essential
component of the penis, regulating detumescence
and erection. Elastic and smooth muscle fibers are
replaced by collagenous fibers, which may result
in fibrosis. Alterations in dorsal nerve structure
and endothelial morphology, and accumulation of
adipocytes in the subtunical region of the corpus
cavernosum that could impede blood outflow during
sexual stimulation and contribute to venous leak
are also observed. Thus androgens exert a direct
effect on penile tissue, and androgen suppression
produces a structural imbalance in the corpus
cavernosum which may explain the veno-occlusive
dysfunction and ED that occur in orchidectomized
animals and are reversed by T administration.

2. Studies
[155]):

in men

(review in Buvat et Boujaoude

The effects observed in laboratory animals following
a total suppression of T by castration may not be
extrapolated without reservation to the consequences
of the partial and often mild hypogonadism observed
in most hypogonadal men with ED. All the more as
men, unlike rats, produce dehydroepiandrosterone.
Even in case of castration, this steroid may supply
some testosterone following peripheral conversion.
Until now the data supporting the importance of T
for the intrapenile mechanisms of erection are less
substantial in humans. However the expression of
PDE5 is also T-dependent in our species (158).
- Sexual function of men with severe organic
TD: Data accumulated in such men show that
T is required for pubertal acquisition of gender
characteristics, as well as adult sexual behaviour
and functional capacity, including libido, ejaculation
and spontaneous erections. Randomized Controlled
Trials (RCTs) of T therapy have shown that sexual
desire and arousal are T-dependent and represent
the main impact of T on sexual function of men.
The frequency of sexual activity and spontaneous
erections (especially sleep related, ie morning and
nocturnal) are also clearly T-dependent. The psychic
erections (ie in response to erotic stimuli) were
initially thought to be androgen independent but are
in fact partly T-dependent. Ejaculations and orgasm
are also partly T-dependent.

- Testosterone modulates NOS and PDE5 expression
in erectile tissue: The Nitric Oxide (NO)-cGMP
pathway is critical for initiation and maintenance
of erections. In animals, the expression of both
the endothelial and neuronal NOS, and therefore
the capacity for NO production, is regulated by
androgens. Castration results in marked decrease in
NOS activity and cGMP formation, through both NOS
dependent and independent mechanisms, as well as
in marked decrease in the erectile response to pelvic
nerve stimulation. T administration normalizes NOS
protein expression and activity and restores the
erectile response. Therefore the NO-cGMP pathway
is T-dependent in rodents.

- Threshold levels for testosterone effects on sexual
function: Trials of T therapy in hypogonadal patients
have shown that in humans also, the effects of T
upon sexual function are dose-dependent up to a
certain serum level from which they are maximum.
Below this threshold sexual function is suboptimal.
This threshold level is close to the lower limit of
the normal adult range. It is consistent within an
individual (161,162), but markedly variable between
individuals (161-163) and may be specific to each
parameter of sexual function. For example, in a
study by Kelleher et al the average T level from
which hypogonadal males on T pellet implants
began to perceive androgen deficiency symptoms
leading them to request a new implantation was 2.6
ng/ml (or 10 nm/l), but the individual levels varied

On the other hand, cGMP, the key intracavernosal
signal for the relaxation of the cavernosal smooth
muscle and thus erection, is inactivated by the
PDE5 present in the cavernous bodies. Following
sexual stimulation, PDE5 Inhibitors (PDE5-I) reduce
the hydrolysis of cGMP, and allow intracavernosal
cGMP accumulation that enhances smooth muscle
relaxation and improves the quality of erection. In
rodents, castration reduces protein expression and
activity of PDE5 and T treatment upregulates it
(158,159). In addition, medical or surgical castration
prevents the enhancing effect of PDE5I on erections
induced by electrostimulation of the cavernous
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from less than 1 to 4.5 ng/ml (162) . In another
series of hypogonadal males on injectable T esters,
the individual threshold level varied from 1.1 to 3.6
ng/ml (161). Overall, levels below 2 ng/ml (7 nmol/
l) are in most cases associated with impairment of
sexual function and levels below 1.4 to 2 ng/ml with
diminished nocturnal erections [(164). Conversely,
from a ceiling level of maximum 4.5 ng/ml, the effect
of T is maximum, and not enhanced with additional T
supplementation. According to a study by Gray et al
(165), the threshold level of the effects of T on sexual
function may increase with aging. Lastly there is a
grey zone, between 2 and 4.5 ng/ml, in which the
impact of T on sexual activity may or may not be
maximum according to the sensitivity to androgens
of the individual.

RPCT by Rochira et al (176), 24 men with severe
organic TD (mean age 35+12 years, T < 2 ng/ml,
almost undetectable in most cases) and a same
number of normal control men underwent Nocturnal
Penile Tumescence and Rigidity Monitoring for 3
consecutive nights, with administration of 50 mg
sildenafil or placebo at bed time on the third night.
The men with TD were tested twice: at baseline and
following T therapy for at least 6 months. In those
men the single sildenafil administration restored
normal sleep related erections to the same extent
as 6 months of T therapy, suggesting a relative
independence of the peripheral mechanisms of
human erections from T. Therefore the few studies of
the effects of T on the penile mechanisms of human
erections have given inconsistent results.

- Correlations between serum T concentrations
and sexual function and dysfunction in population
studies: While most men referred for marked organic
TD present with low sexual desire and ED, no study
found any association between the TT level and the
presence and severity of ED, especially in aging
men (166-168). Some studies found significant
associations of erectile function with FT (169,170)
or BT (171) but these studies were not adjusted for
age. In a better designed study, Schiavi et al (172)
recorded nocturnal erections for 4 consecutive nights
in 77 men 45-74 years old, and measured hormones
every 20 min during the last night. They also found
a significant association between BT, but not TT,
and sexual desire and arousal, as well as with the
nocturnal erections. But most of the correlations with
BT, including those with erections, disappeared after
adjustment for age. In such cross sectional studies,
no association of T with erectile function persisted
when the data were adjusted for age.

c) Effects of testosterone therapy in patients
with ED and TD:
Evaluation of these effects should help to clarify the
role of TD in ED.

1. Testosterone therapy alone:
T therapy consistently restores erectile function in
young patients with organic TD. A meta-analysis
by Isidori et al (177) integrated 17 RCTs which had
studied the effects of T therapy on male sexual
function of men of any age. Sexual Dysfunction
(SD) was not a criterion for inclusion. With respect
to placebo, a significant but moderate improvement
of all aspects of sexual function was observed in
the studies of men with low and low normal mean
T concentration at baseline (< 12 nmol/L, 3.46
ng/ml). The magnitude of the effect on erectile
function (but not on libido) was inversely related to
the baseline T concentration. The presence of risk
factors for vasculogenic ED (diabetes, hypertension,
hyperlipidemia),
comorbidities,
and
shorter
evaluation periods were associated with greater
treatment effects. The effect of age was not studied
in this meta-analysis.

- Impact of testosterone upon the penile mechanisms
of erection: For a long time the main sites of the
T effects upon men’s sexual function have been
considered to be located in the brain. However there
are androgen receptors in the human cavernous
bodies, and some studies suggest T modulates the
vascular mechanisms of erection in men too. Peak
systolic velocity (PSV) of the cavernosal arteries,
measured following intracavernosal injection of
Alprostadil in men with ED, severe TD (T < 2 ng/
ml), and no vascular co-morbidity, was significantly
lower than the corresponding value of control men
with psychogenic ED, and increased up to the range
of the psychogenic group following 6 months of T
therapy (173). In another study based on Color
Duplex Ultrasound (CDU) of the cavernosal arteries,
Aversa et al found a highly significant correlation of
the resistive index with the serum value of FT [(174).
In a study of 20 arteriogenic ED patients with low
normal T non responders to Sildenafil, T therapy
significantly enhanced the accelerating effect of
Sildenafil on PSV measured in the cavernosal
arteries (175). Conversely, in a well designed

-T therapy seems less effective in the men whose
TD is diagnosed at the occasion of an ED complaint.
No controlled trial has been specifically devoted to
such populations but a compilation of 8 observational
studies including 258 such men with serum T < 3
ng/ml (10.4 nmol/l) found that TT definitely improved
erectile function in only 36% (155). Such patients are
mostly middle-aged or older and their TD is generally
mild (serum T is below 2 ng/ml in less than 2% of
men consulting for ED) (155). Their profile is different
from that of the younger men with organic and often
severe TD who constitute a substantial proportion
of the populations studied in RCTs. Another metaanalysis of the effects of T therapy on sexual
function included only trials devoted to men with SD
at baseline (178). The results tend to confirm that
the poor effects of T therapy in those men whose TD
was diagnosed at the occasion of an ED complaint
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may be linked to their higher age. Meta-analysis
of the trials that enrolled participants with T levels
< 3 ng/ml (10.4 nmol/l) at baseline showed a large
and significant effect on libido and a moderate, non
significant and inconsistent effect on erectile function.
When the studies were subdivided according to
men’s age, the effect on erectile function proved to
be large and significant in the 2 trials having included
young patients, and very small and non significant
in another 2 studies having included older patients
(mean age > 50 years old).

more that pharmaco-cavernosometry is not a totally
reproducible investigation (182).
- Another putative explanation of the low success
rate of T therapy in older men with ED and low
circulating T is that in such patients the low T level
may be a consequence rather than the cause of ED
(see review in Buvat et al 2006). In two studies by
Jannini et al (183) and Carosa et al (184) the low
T level increased following successful non-hormonal
ED therapies like psychotherapy, intracavernosal
injections or PDE5-Is, while in the former study it
did not change when such therapies failed. In such
cases the reduction in T secretion was likely caused
by reduced sexual activity (since this has been
shown to stimulate T secretion) and by the stress
and depression that often result from ED, through
the well known negative impact of the two latter
factors on the hypothalamic gonadotropic centers.
In an additional study, Carosa et al (185) observed
a reduction in the bioavailability of LH in ED patients,
that could result from a spacing out of the LHRH
pulses via a psychosomatic mechanism since it was
also reversible with successful non-hormonal ED
therapies.

-There are several potential reasons for the poorer
effects of T therapy in older men with ED and TD
compared with younger ones (155). In addition to
the generally lower degree of TD in men consulting
for ED, TD is the main cause of ED in the younger
patients, while it is generally only one element of a
multifactorial ED in the older ones. Vascular factors
are predominant among the co-morbidities (156),
and hamper the beneficial effects of T therapy since
they are more prevalent in the patients not improved
with this therapy (179). For that reason combined
therapy with T and PDE5-I is often required in such
men. PDE5-Is may correct the vascular factors, while
T therapy may restore sexual desire, what cannot be
done by PDE5-Is. In addition, it recently appeared
that T therapy may be required for a PDE5-Is’ full
efficacy (see below). Other possible explanations for
the above discrepancy involve the possibility of too
early assessment of the effects of T therapy in certain
trials: in a study of 22 hypogonadal ED patients
of mean age 58 years treated with injections of T
undecanoate, Yassin et Saad (180) observed that
improvement of erectile function took longer than 6
weeks in 9 of the 12 markedly improved patients. In
addition, the effects of T therapy may depend on the
circulating T level that is achieved. This level may
depend on the T formulation. In a non randomized
prospective study comparing a T gel with injections
of T undecanoate in hypogonadal men with ED of
mean age 60 years, Saad et al (181) observed on T
undecanoate both higher mean T levels (5.3 vs 3.6
ng/ml with the T gel) and higher efficacy as shown
by greater increases in the Erectile Function Domain
(EFD) of the IIEF.

- Lastly some authors also explain the modest
efficacy of T therapy in older men with ED and low
total T by the fact that TT may be a poor index of
androgenicity. They think that only the bioavailable
fractions of T should be taken into account to diagnose
hypogonadism after 50 (9). This speculation was
never confirmed as concerns the possible impact of
T on sexual function. A study found that the success
rate of T therapy in the ED patients with low levels of
FT or BT was even poorer than that reported in those
patients with low levels of TT, especially in the men
who had low FT or BT and normal TT levels (155).

2. C
 ombination therapy with
testosterone and PDE5 Inhibitor in
case of failure of T therapy alone
In an uncontrolled study, Greenstein et al (186) treated
48 patients with ED and TD (mean age 60.7y,TT < 4
ng/ml) with a T gel and obtained the unusually high
success rate of 64% according to a score of the IIEFEFD > 26. The authors then combined Sildenafil with
the T gel in the patients not improved with T therapy
alone, ending in a 100% success rate.

In an uncontrolled series of 12 men with corporal
veno-occlusive dysfunction, considered as one of
the most severe aetiologies of ED, and low T, who
were also treated with T undecanoate, the same
authors reported a clinically significant improvement
of erectile function associated with a disappearance
of the signs of venous leakage at pharmacocavernosometry in 5/12 (179). They speculated on
the possibility that veno-occlusive dysfunction of
those patients resulted from adipocyte accumulation
in penile sub-tunical area of the corpora cavernosa
as has been observed in castrated rats. More data
are requested to confirm this hypothesis, all the

3. Combination therapy with 		
testosterone and PDE5 Inhibitor
in case of failure of PDE5 inhibitor
therapy alone	
As detailed above, in rodents androgens modulate
the expression of both NOS and PDE5, and the
presence of androgens is a prerequisite for proper
functioning of PDE5-I (9,12). PDE5 expression has
been reported to be T-dependent in men too (158).
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IIEF, as well as the number of patients reporting that
their gel improved their response to Sildenafil, were
significantly greater in the T group (+ 4.4 vs + 2.1 in
the placebo group with concern to the EFD). However
the differences were no more significant at weeks 8
and 12, and this may be due to a too small cohort of
patients. Lastly Buvat et al randomized 173 men with
ED (mean age > 45 years) and either TT < 4 ng/ml
or BT < 1 ng/ml, non responders to tadalafil 10 mg
once a day for 4 weeks, to receive a placebo gel or
a T gel in addition to tadalafil. The EFD of the IIEF
and the rate of successful intercourses increased
somewhat more in the tadalafil + T gel group than in
the tadalafil + placebo gel group, but the difference
was statistically significant only in those patients with
a T level at baseline below a certain threshold: 3ng/
ml for TT, 0.6 ng/ml for BT, and 52 pg/ml for cFT
(193).

Several studies suggest that hypogonadism is a
risk factor for reduced response to sildenafil in men
too (review in Buvat et Bou Jaoudé 2008 [187]).
Among the most significant ones, the mean TT level
of diabetic men with ED was significantly lower in
those who did not respond compared with those who
responded properly to this PDE5-I (respectively 1.99
vs 5.36 ng/ml) (188). Following radiation therapy
for prostate cancer Sildenafil efficacy was also
lower in the patients with ED treated with androgen
deprivation therapy compared with those without
this treatment (189). In a study of 162 men with
ED, TD (TT < 3 ng/ml) was one of the 3 significant
predictors of poor response to sildenafil (OR 1.89,
CI 1.12-3.16) (190). In men with ED and severe TD,
Sildenafil failed to increase the erectile response to
visual sexual stimulation and this effect was restored
following T therapy for 6 months (173). Lastly, in the
already mentioned study by Rochira et al where
Sildenafil was able to restore the sleep-related
erections with the same efficacy as T therapy, the
effect of combining Sildenafil with T therapy was
greater than the sum of each of these two therapies
alone as concerns every parameter of nocturnal
erections (176).

Other benefits of combining T therapy to PDE5Is in men with low T have been reported in
uncontrolled studies (review in [187]): the first one
is the improvement in sexual desire, often reduced
when T is low, which may lead to withdrawal from
PDE5-I therapy due to lack of motivation for sex.
Theoretically PDE5-I therapy alone cannot improve
sexual desire. However, as mentioned above in a
study of 74 men with ED, 6 months of sildenafil, and
even more of tadalafil therapy significantly increased
the low normal mean serum testosterone level of
3.43 ng/ml to 4.7 ng/ml (184). But it has not been
proven that such a small increase is sufficient to
have a clinically significant effect on sexual desire,
and 2 recent studies were unable to confirm an
increase in T following 6 months of Sildenafil and 12
months of tadalafil (in Buvat et Bou Jaoudé [187]) .
Improvement in other symptoms of hypogonadism
like reduced well-being has also been reported
following combination therapy (187), but such
an improvement, measured with the Aging Male
Symptom scale, was also reported with sildenafil
alone in a RPCT (194).

Uncontrolled studies reported a high prevalence (30
to 40%) of low to low-normal T levels in unselected
or diabetic men with ED non responders to sildenafil
or tadalafil (mean baseline TT 1.7 to 2.3 ng/ml
in the corresponding studies) and a substantial
improvement of the response to PDE5-Is in 37.5%92% of these men following combination of T
therapy with PDE5-I, while a short course of T
therapy alone had only modest effects (review in
(187). A study suggested that the proportion of such
patients improved by the combination with T therapy
increased with the duration of T therapy (65% after
10 weeks vs 43% after only 4 weeks) (191).
Three RPCTs support the speculation that TD hinders
the effects of PDE5-Is on erectile function of men
too. In a small study, 20 patients with arteriogenic
ED and both serum TT and FT in the lower quartile
of normal range, who were non responders to 6
trials with 100 mg sildenafil, were randomized to
T or placebo patches combined for 4 weeks while
continuing with Sildenafil on demand (174). With
respect to placebo, T therapy significantly increased
the arterial inflow to cavernous bodies following
Sildenafil administration, as well as the scores of the
Erectile Function and the Satisfaction Domains of
the IIEF. On the other hand Shabsigh et al studied
75 ED patients (mean age 58.5 years) with low
to low normal TT (< 4 ng/ml), non responders to
Sildenafil 100 mg (192). They were randomized to T
or placebo gels combined with Sildenafil on demand
for 12 weeks. After 4 weeks the mean increases
in the scores of the Erectile Function, Orgasmic
Function and Overall Satisfaction Domains of the

d) significance of testosterone deficiency in
erectile dysfunction:
T unquestionably plays a critical role in the control of
erectile function of many animal species, including
humans. Severe organic hypogonadism impairs
every aspect of sexual function in young men, and its
negative impact upon sexual function is eliminated
by T therapy. However this is a rare finding in the
men consulting for ED before the age of 50 years.
For example only 0.8% of a consecutive series of
477 men less than 50 years old consulting for ED
had a serum T < 2 ng/ml [(156).

1.The role of comorbidities:
Fifteen per cent of the men aged more that 50 years
who consult for ED prove to have a serum T repeate-
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edly < 3 ng/ml (10.4 nmol/l) (155). The role played by
TD in their ED is presently unclear. Only about one
third have definite improvement on T therapy with
regards to their erectile function. That may suggest
that the low T level is not the real cause, or not the
only cause of ED in every case. Hypogonadism is
too often wrongly diagnosed, based on only one T
measurement. A low result indicates a repeat meassurement which will give a normal result in 30% of
the cases (155). In addition, the majority of the ED
patients aged more than 50 years who are found to
have a low T level have only a mild or moderate hyppogonadism, while the magnitude of the beneficial
effect of T therapy on erectile function is inversely rellated to the baseline T concentration (177). In a conssecutive series of 545 ED patients aged more than
50 years, 9% had a T level twice < 3 ng/ml, but only
2.6% (22% of the former) had a marked TD (T level
twice < 2 ng/ml or 7 nmol/l) (156) . In addition, ED is
often multifactorial. In the preceding series, significcant vascular factors such as obstruction of the penile
arteries or veno-occlusive dysfunction were present
in 42% of the patients with ED and TD [(156). In the
diabetic men with ED, TD is associated with greater
damage of penile arterial function (17. In older men
with ED and TD, the prevalence of co-morbidities
such as hypertension, hyperlipidemia and LUTS
is more than twice higher in those whose erectile
function is not improved following T therapy (179).

direct evidence of the critical role of T in the ED of
the men with TD is given by the T-dependence of the
PDE5-Is’ efficacy.

3. It is also possible that in certain cases low T is
a consequence of reduced sexual activity or of
the stress or the depression associated
with

ED rather than the cause of ED.

However the 2 uncontrolled studies by Jannini et
al (183) and Carosa et al (184) which best support
this hypothesis by reporting a significant increase of
the T level of men with ED following improvement of
erectile function with non hormonal therapies were
not confirmed in subsequent studies following 6
months of sildenafil (194) nor 12 months of tadalafil
(201). Lastly the association of ED and TD, which
are both prevalent conditions does not imply a
cause-effect relationship in every case.

2. Hypoactive Sexual Desire
A significant association of TT with the level of sexual
desire has been reported in cross-sectional studies of
aging urological outpatients (13,167) or of men with
ED (12,184), and in a 17-year longitudinal evaluation
of aging men (202). In a consecutive series of 1647
men with SD this association was significant only in
the youngest age quartile (17-42 years old) (203).
Such an association has also been reported with BT
(167,202). However other parameters, especially
ED (167), age, BMI, cigarette smoking and diabetes
(202) interacted with T to determine HSD. In other
cross sectional studies such associations were not
confirmed, or disappeared after age adjustment
(204). In addition the predictive value of low T for
HSD was low in individual patients: The prevalence
of HSD was of only 50% and 37% in men with TT < 2
and 3ng/ml, and 52 and 43% in those with BT < 1 and
1.2 ng/ml respectively. Two meta-analyses of RCTs
(44,178), as well as other RCTs in older men with TD
(60), or metabolic diseases (205), demonstrated a
significant improvement of sexual desire following T
therapy in populations of men with a mean T level <
3.46 ng/ml (12 nmol/l) at baseline. Therefore many
studies support the association of low T level with
low sexual desire, but suggest a multifactorial origin
of this sexual dysfunction. In addition the prevalence
of TD seems low in men consulting for isolated HSD
(in a consecutive series of 73 patients with HSD and
no other SD, TT was normal in every case) (206).

2. Testosterone deficiency may have itself
contributed to the development of these
comorbidities

As demonstrated by the frequent and significant
association of TD with obesity and metabolic
diseases: 58% of men with ED are obese, and in those
men obesity is associated with lower levels of TT, BT
and FT, as well as with a higher rate of penile arterial
insufficiency according to penile CDU investigations
(20). Many recent studies have confirmed the highly
significant association of LOH with obesity (195-198)
or increased waist circumference (199). Likewise,
as already mentioned, TD is associated with insulin
resistance, T2DM, and the MetS, a precursor state
of cardiovascular disease, and with each of its
components (15, 25, 200), especially in men with
SDs (67). Hypogonadism predicts both T2DM and
MetS in longitudinal studies, even in men lean at
baseline (15), and in men with prostate cancer,
androgen deprivation therapy induces rapidly IR,
MetS and serious cardiovascular events (110).
More details on these relationships are available in
sections II.2.c. and II.2.d. One of the main reasons for
the lack of improvement of erectile function following
T therapy in the men with ED and TD may be that
this treatment comes too late, when TD had already
damaged the endothelium and the vascular bed, in
part as a consequence of its detrimental effect on
insulin resistance and the metabolic balance. A more

3. Ejaculatory Dysfunction
In a consecutive series of 2437 men with SD, among
the youngest subjects (25-40 years old) those with
Premature Ejaculation (PE) had higher TT and FT
levels than the other men, while among the oldest
subjects (55-70 years old), those with retarded
ejaculation had lower TT and FT levels, even after
adjustment for possible confounders (207). Overall,
men with PE showed the lowest (12%) and men with
retarded ejaculation the highest (26%) prevalence
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of TD suggesting that T may play a facilitating role
in the control of the ejaculatory reflex. However in
another consecutive series of 90 men consulting for
retarded ejaculation or anorgasmia, only one had
TD) (206).

1. Epidemiology of testosterone
deficiency in aging men:

It is now recognized that only men who are found
to have both low T level and relevant symptoms
come within the indications of T therapy. In the
MMAS study, 50% of the men with low T levels were
asymptomatic (211). Table VII shows the prevalence
and incidence of “symptomatic androgen deficiency”
(SAD). Follow up over 15 years showed that the
SAD was not a stable state, since after 8 years 55%
of the men initially diagnosed as SAD had recovered
a normal T level (212). The main correlates of SAD
are by order of importance visceral obesity (waist
circumference), health status and age (199).

As specified in section II.1.c, mean serum levels
of TT gradually decline from the 40’s, while SHBG
increases, leading to an even greater decrease in
serum BT and FT levels (4,208) However, there is
great interindividual variability in T levels in aging
men and not all older men will develop TD (209).
Depending on what measurements and cut off
values are used, the reported prevalence of TD in
the aging male varies between 7% to 38.7% (table
VI). Measurements recorded in one longitudinal
study revealed that approximately 12% of men aged
50–59 years, 19% of men aged 66–60 years, 28% of
men 70–79 years and 49% of men > 80 years have
a low TT level. (94). TD is especially associated with
health problems (210) and with obesity (20,195197,199). In the 3200 aging men of the European
Male Aging Study both preceding factors together
with age and smoking were the 4 predictors of
hypogonadism (198).

The pathogenesis of TD in aging men involves 3
main mechanisms (4): 1. primary testicular changes
with a diminished testicular secretory capacity due
to decreasing Leydig cell mass and responsiveness
to LH, whose serum level is often elevated in that
case (208,213,214); 2. altered neuroendocrine
regulation of the Leydig cells with apparent failure of
the feedback mechanism on LH to fully compensate
(213,214,215); 3. independent increase in SHBG
binding capacity. Other mechanisms described in
section II.2.c. (T and metabolism) may be involved in
the many old men with TD who are obese. Further,
changes in sensitivity to T leading to androgen
resistance have been hypothesized (216,217). Age
is associated with a decrease of concentration or
down regulation of AR (4,216,217). Controlled trials
of T therapy suggested that the threshold level of
the effects of T on sexual function may increase with
aging (165).

VI. Role of testosterone
deficiency in the other aspects
of aging

Table VI: Prevalence of Testosterone Deficiency in middle-aged and older men in different parts of the world
(based on various age groups and biomarkers).
References
El-Sakka A et al 2005 (315) (Africa, Middle East)
(Community based study in population with sexual dysfunction)
Lin YC et al 2006 (316) (Asia, Taiwan)
(Community based study)

Age
Group
51.9 ±
12.2
40 - 80

Wong SYS et al 2006 (317) (Asia, Hong Kong)
(A community based cross sectional, cluster sampling study)
Tan HM et al 2007a, 2007b (318,319) (Asia, Malaysia)
(Randomized community based studies)

45 – 64
> 40

Threshold for
hypogonadism
TT
(<9.8nmol/L)
Calculated
FT (< 0.023
nmol/L)
TT
(< 6.94 nmol/L)
TT(11.0 nmol/L)
FT

%
15

7 – 33
8.2 – 16.8
19.1
18.5

Tancredi A et al 2004 (320) (Europe, UK)
Community based study

50 – 70

Yassin A et al 2007 (180) (Europe, Germany)
(Community based study in population with erectile dysfunction)

mean
age  56

TT
(< 12.0 nmol/L)

18.2

Not
available

AMS
Questionnaires

13.3

Abdo C 2007 (321)
(Latin America,Brazil)
(Community study in 19 Brazilian cities)
Araujo AB et al 2007 (327) (North America, USA)
(Community based study, Symptomatic Androgen Deficiency)
Mulligan et al 2006 (210) (North America, USA)
(HIM Study, Men presenting to primary care office)

30 – 79
> 45

(< 0.24 nmol/L)

TT
(< 10.4 nmol/L)
TT
(10.4 nmol/L)

38.6

24
38.7
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Table VII: Prevalence and Incidence of “Symptomatic Androgen Deficiency” (SAD) according to age in the
Massachussets Male Aging Study (after Araujo et al 2004 (211). Fifty per cent of men with low testosterone
level were asymptomatic.

Definition of SAD:
• TT< 2 ng/ml or < 4 ng/ml and FT < 89 pg/ml
• AND > 3 of the following signs and symptoms:
–
Loss of libido
–
ED
–
Depression
–
Lethargy
–
Inability to concentrate
–
Sleep disturbances
–
Irritability
–
Depressive mood

SAD
Age SAD prevalence incidence
(%)
/100 person
(years)
years
40-49

4.1

0.6

50-59

7.1

1.1

60-69

11.5

2.3

70-79

22.8

Table VIII: Signs and Symptoms shared by aging and hypogonadism, According to Morley et Perry 1997
[323] and Sternbach 1998 [324]
Lean/muscle mass

↓ Muscle mass
↓ Muscle strength
↓ Global performance

Fat mass

↑ Abdominal and visceral fat (“beer belly”)

Bone mass

↓ Bone mineral density
Back pain
↑ Risk of fractures (femoral neck, body of a vertebra, radius)
↓ Height

Metabolism and cardiovascular system

↑ Total and LDL cholesterol, ↓ HDL
↑ Cardiovascular risk?
(atherosclerosis)
↑ Insulin resistance

Blood

↓ Erythropoietin
Anemia (fatigue, decreased performance)

Cognitive functions

↓ Spatial cognition and memory
Depressive mood
Irritability
Sleep disturbances

Sexual functions

↓ Sexual desire
↓ Sexual arousal
↓ Erections, ED
Retarded orgasm
Diminishing sperm production

Skin/hair

Atrophy (parchment skin)
↓ Secondary hair
Sweating, flushes
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2. Correlation between
testosterone levels and aging
symptoms

stand tests) (227). But the correlation existed only
up to certain critical concentrations (4.51 ng/ml for
TT and 1.41 ng/ml for calculated BT). Levels beyond
these critical concentrations, as might be achieved
through exogenous supplementation, did not appear
to confer additional benefits. A study of 20 men on
ADT for PCa found a significant decrease of hand
grip strength and manual dexterity with respect to an
age matched control group (227).Lastly 2 prospective
cohort studies provided conflicting results. Orwoll et
al (228) who studied a large cohort of 2587 men more
than 65 years old, observed an association of lower
T concentrations with reduced physical performance
and an increased fall risk. Conversely in the study by
Schaap et al, low levels of TT and FT were associated
neither with 3 year decline in physical performance
nor with 3 years decline in muscle strength (229),
nor with an increased incidence of falls during the
same period (225), perhaps because their cohort
was smaller (constituted of 2 independent samples
of 486 and 1071 men of mean age over 70).

The symptoms of aging and of TD in men are similar
(Table VIII). However, aging is also associated with
a progressive decline in several other hormones
like dehydroepiandrosterone (DHEA), thyroxine,
melatonin, pregnenolone, DHT, androstenedione,
IGF-1 and growth hormone (GH) (4) and in the
efficiency of many essential biochemical regulations
(i.e. the NO-cyclic GMP pathway). Thus many of the
clinical manifestations may not be due to changes
in T level.
The onset of these signs and symptoms varies and
depends on many factors including the AR threshold
level of the end organs. In hypogonadal men substittuted with T pellets, the first symptoms which appear
when pellets are exhausted are decreased libido and
lack of vigor (162). This was confirmed by Zitmann et
al (13) who showed in a population of aging men that
the threshold level of circulating T below which the
prevalence of a symptom is significantly increased
with respect to the overall population differs accordiing to the symptom (figure 2). In their study lack of
libido and of vigor were the earliest symptoms maniffested. The prevalence of lack of libido and of vigor
in the population studied increased when the threshoold of TT levels declined from normal to low levels. In
addition the study of men on T pellets by Kelleher et
al suggested an important inter-individual variability
of the T threshold from which the symptoms of hypoggonadism appear (162).

In conclusion, and as confirmed by the results of
the RPCTs of T therapy (see below), TD certainly
contributes to increased fat mass, sarcopenia and
decreased muscle strength of elder men, but these
are probably multifactorial in origin. The decline in
GH with age may also be involved since GH and
T administrations have additive effects on these
parameters (230,231).

b) Correlations with decrease in bone mineral
density

a) correlations with changes in body composition

Premature osteoporosis is seen in men with TD
associated with Klinefelter syndrome, castration,
HPRL, hypothalamic dysfunction and anorexia nervvosa (213). Several large scale studies demonstrateed that bone density in the radius, spine and hip are
correlated with levels of bioavailable T, and even bettter correlated with bioavailable estradiol (213,232).
The correlation between T levels, age and bone
mineral density (BMD) have shown mixed results
(208,209,213,214, 233), but overall, in older men the
prevalence of TD is twice higher in those with osteopporosis or rapid bone loss compared with the prevallence in men with normal BMD (234,235). However
the prevalence of estradiol deficiency is even higher,
and in a large group of 2447 men > 65 years old,
those with Total T or E2 deficiency were more likely
to be osteoporotic (234). Possible mechanisms expplaining the effects of diminished T on bone include
reduction in estrogens produced by aromatization of
androgens, reduction in calcitonin, and in osteoblast
function (213,236,237). The respective responsibilitties of the age-related fall in endogenous T and of
the decline in endogenous estrogens have not been
totally clarified. In a cross-sectional investigation of
a large number of older men, though both T and esttrogens were strongly related to BMD, both the posit-

Both aging and androgens have a significant impact
on muscle mass and fat distribution. Several studies
have confirmed an inverse correlation, independent
of age, between abdominal fat mass and FT levels
(218-220). These interrelations and their metabolic
consequences are discussed in the section II.2.c (T
and metabolism). Low FT has also been found to be
associated with decreased muscle mass and muscle
weakness in aging men (221). Loss of muscle mass
seems a major cause of age associated decline in
muscle strength (222).
Most studies support a moderate association of low
T with physical decline of aging men. Serum T-levels,
independent of age, were found to be positively
correlated with isometric grip strength, leg extension
(223) and overall muscle function (224). In 2 other
cross-sectional studies low levels of TT and BT were
associated with impaired mobility and low physical
performance and muscle strength (225,226). In
one of these studies, based on a MMAS sample,
elevated levels of TT and BT (as well as of DHEA
and DHEA-S) were associated with increased
physical performance at a 7 items global physical
performance test (but not at grip strength or chair
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tive relationships were independent from each other
suggesting that the effect of T on BMD was not only
a consequence of its aromatization in E2 (238).

or even observed association of high cFT with
poorer performance at some cognitive tests (250).
The preceding data raise the issue of a role of the
age-related decline of T in the development of
Alzheimer’s disease. Several, but not all, cross
sectional studies have reported lower concentrations
of T in men diagnosed with this disease (243,245,251),
but such studies may not determine the direction of
causality. A prospective longitudinal study of 574
men with a mean age of 66.3 years at baseline,
part of the BLSA, observed lower FT levels at 2, 5
and 10 years prior to the diagnosis of Alzheimer’s
disease, and this suggests that the reduced
T concentrations are unlikely the result of this
pathology (252). This observation was not confirmed
in another prospective cohort of 376 men, older than
the preceding one (mean age 73 years at baseline),
which was followed for only 4 years (253).Low FT
may be responsible of the high circulating level of
gonadotrophins found in Alzheimer’s disease (254).
It has been speculated that gonadotrophins may
have deleterious effects on brain function (251,255),
since their elevated expression has been found to
colocalize with neurons vulnerable to Alzheimer’s
disease (254). In addition several studies have
identified androgens as endogenous regulators of β
amyloid protein, whose accumulation, inhibited by T,
is widely believed to be the critical initiating step in
the pathogenesis of Alzheimer‘s disease (251).

The incidence of hip fractures among men over the
age of 65 is 4-5/1000 (208). Many studies have
demonstrated the association between minimal
trauma hip fracture and low T level (239,240,241).
TD is found in up to 20% of men with symptomatic
vertebral fractures and 50% of elderly men with hip
fractures (235). But data from the Framingham study
suggest a predominant role of estrogens since in a
cohort of 793 men followed for over 15 years, low
T at baseline did not significantly increase risks for
subsequent hip fracture while low estrogen did so.
However men with low estrogen and T combined
had the greatest risk of hip fracture (242).
In conclusion TD leads to osteoporosis and to a risk
of hip fracture, in a large part, but not exclusively,
due to a reduction in estrogens level.

c) Correlations with decline in cognitive Function
Correlational studies in young adults reliably impliccate spatial cognition as the domain of cognitive
function which is the most sensitive to T (243). In
several, but not all, of these studies an inverted Ushaped relationship between T and this aspect of
cognition was objectified. A large cross-sectional
study of 40-80 years old men also found a curvillinear association between T and memory performmance and processing capacity/speed, suggesting
an optimal hormone level for particular cognitive
tasks (244). In another cross-sectional study serrum BT, but not TT, levels were associated with a
lower risk of anamnestic mild cognitive impairment
(245). Several longitudinal studies also suggest that
in men the progressive decline of the bioavailable
fractions of T with age is associated with the agerelated declines in cognitive functions. Age-related
decrease in BT has been found to predict decline
in visual (246) and verbal (246,247) memories. In
the Baltimore Longitudinal Study of Aging (BLSA),
after an average follow-up of 10 years a high Free
Testosterone Index (FTI) was associated with higher
scores of visual and verbal memory, but not of verbbal knowledge, general mental status or depressive
symptoms (248). In another component of the same
study eugonadal men proved to have a reduced rate
of decline in visual memory with respect to men with
TD, suggesting a possible beneficial effect of high
circulating FT concentrations on specific domains of
cognitive performance and cognitive decline in older
men (94). In a neuroimaging study of a subsample of
the BLSA, Positron Emission Tomography found that
older men with higher FT had increased blood flow
in the hippocampus bilaterally, while hippocampus is
known to play a critical role in memory and possibly in
spatial cognitive processing (243). However several
cross-sectional studies did not confirm the associattion of age-related cognitive decline with low free or
total T after adjustment for salient factors (249,250),

In conclusion several studies are supporting low T,
and, even more, low BT or FT levels, as risk factors
for age-related selective losses in cognitive function,
or for Alzheimer’s disease, but other studies are
conflicting, and presently it is not possible to conclude
unequivocally that T physiologically enhances brain
and cognitive functions.

d) correlations with mood:
Age-related decline in T levels is associated with
a number of non-specific symptoms, including
depressive symptoms. The relationship between
depressive symptoms and T levels is confounded by
numerous factors including medical illness, obesity,
smoking, alcohol use, stress, and is thus complex.
Studies have not consistently supported an integral
role of reduced T levels in major depressive disorder,
although T levels may often be reduced in men with
treatment-refractory depression, and in older men
with dysthymia (256,257). Several cross-sectional
studies found especially significant associations of
low TT or FT with overt depression in men with ED
(OR for depression 1.9, [258]) or with other sexual
dysfunctions (66), in middle aged men with long term
depression (259), and in men over the age of 70 (2
studies reporting an increased rate of depression
in the men with T levels in the lower quartile [260],
or lower quintile [261] ) but others did not (262).
Seidman et al (263) also reported a significant
association between depression and AR gene CAG
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repeat length in 1000 men aged 48-79 years. This
association was not confirmed in another study of 2
smaller samples of men with median age 75.3 years
(262). Lastly a prospective cohort study of 758 men
> 50 years old by Shores et al (264) also found that
low T levels (< 2.5 ng/ml) were associated with an
earlier onset by about 2 years and greater incidence
at 2 years of depressive illness (adjusted hazard
ratio 2.1, CI 1.3-3.2).

are predictive of anemia which results in poorer
overall health (276,277), especially in type 2 diabetic
patients (adjusted OR for anemia 1.7, CI 1.1-2.8 for
a TT level < 10 nmol/l, [278). TD may be involved in
frailty, a clinical syndrome characterised by reduced
physiologic reserve affecting multiple organ systems
and associated with increased risk of falls, fractures,
hospitalisation and death (246,279). Frailty is
multifactorial with aging, comorbidity, sarcopenia,
and endocrine immune dysfunction contributing to
the condition. The probable contribution of TD in this
syndrome has raised the hope that T therapy could
be beneficial to frail men.

In conclusion some studies support the possibility
of an association between low T levels and mood
but other data are conflicting and more studies
are required for confirmation of the association
and determination of the direction of the possible
causality. There may be vulnerable subpopulations
in whom TD contributes to depression but chronic
depressive illness may also lead to hypogonadism.

3. E
 ffects of Testosterone Therapy
in Aging Men
The following review has been almost exclusively
based on the results of the randomized, placebocontrolled trials of T therapy, and their metaanalyses. The heterogeneity of the RCTs included
in the review has to be emphasized. They differed
in the serum T level chosen as inclusion criterion,
the T preparations that were used, the duration of
therapy, which was often short (> 6 months in only a
minority of the trials) and the number of patients (8
to 406, but > 40 in only a minority). In addition many
studies were insufficiently powered to demonstrate
the absence of efficacy.

e) Correlation with Metabolic and Cardiovascular
Functions
The relationships between TD and these functions
have been dealt with in sections III and IV of this
chapter.

f) Correlations with Lower Urinary Tract
Symptoms (LUTS)
Some uncontrolled studies have reported gradual
improvements of the International Prostate
Symptoms Score (IPSS) following long term T
therapy in men with TD, metabolic syndrome and
/or ED (see review in Yassin et al 2008 [265]).
This has led to the speculation that lower T levels
contribute to the exacerbation of Lower Urinary
Tract Symptoms (LUTS) (266,267). In one study T
therapy significantly increased bladder capacity and
compliance and decreased detrusor pressure at
maximal flow (268). Androgen deprivation has been
shown in many laboratory studies to inhibit smooth
muscle differentiation resulting in poorer relaxation of
smooth muscle of the prostatic urethra and bladder
(269,270). Other studies have implicated the role
of T in maintaining normal autonomic reflex activity
in the pelvis and bladder detrusor function through
the Rho-kinase/endothelin and nitric oxide pathways
(271,272). However no consistent correlation has
been found between circulating T levels and LUTS
in several studies (265). Therefore RPCTs of T
therapy focusing on a beneficial effect on LUTS as
primary end-point are required before confirming any
possible association of TD with LUTS.

a) Body Composition and muscle strength
In a meta-analysis of 17 RPCTs of T therapy in
middle-aged men by Isidori et al (44), an average
of 9 months of T treatment resulted in a significant
reduction of 1.6kg (CI: 2.5-0.6, p < 0.001) in total
body fat which corresponds to -6.2% (9.2-3.3%) of
initial percentage body fat. Active treatment also
produced an increase of fat free mass by +1.6kg
(CI: 0.6-2.6, P < 0.001) which corresponds to an
increase of +2.7% (1.1-4.4) over initial percentage
of lean body mass. Overall body weight was
unchanged (44). The effects of TRT on muscle
strength were heterogeneous, showing a tendency
towards improvement only at the leg/knee extension
and handgrip of the dominant arm.
In another meta-analysis which included 11 high
quality RPCTs of the effects of T therapy on muscle
strength of men 65 years old and older, Ottenbacher
et al (280) found a mean g-index adjusted for sample
size of 0.53, what amounts to a medium treatment
effect. The elimination of a single study by Ferrando
et al (281) markedly reduced the overall treatment
effect (mean g-index 0.23 instead of 0.53). This 6
months study was the only investigation in which
T was injected at weekly intervals, and the dosage
was individually calibrated after a one month period
what may have optimized the effects of T therapy.
Sub-analyses revealed larger effects for measures
of lower extremity (g-index 0.63) than for upper
extremity muscle strength (0.47). A larger mean g-

g) Correlations with changes in General
Health, Quality of Life
Numerous studies have reported a relationship of
lower T levels with poorer general well being and
quality of life as reported in the Short-Form SF12 Health Survey questionnaire, particularly the
physical health index (273-275). Lower T levels
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index was found for injections (0.95) versus topical
(0.26) or oral (- 0.21) (280).

indirect inferences about the clinical efficacy of T on
osteoporosis prevention and treatment in men.

Only 3 RPCTs specifically addressed the issue of
frailty. In a small sample of 15 men 60 to 90 years
old T therapy resulted in a significant increase in
hand grip strength and functional status (282). In a
12 weeks RPCT comparing the effects of T therapy,
resistance training, and combined treatment in 71
frail subjects of mean age 78 years, the addition of
T led to greater muscle size and a trend towards
greater strength (238). Lastly in 262 pre-frail and frail
elderly men (mean age 74 years), a T gel significantly
improved lean mass and knee extension strength
(283). Physical function tests significantly improved
among older and frail men.

c) Cognitive functions
Fourteen RPCTs have assessed the effect of T
therapy on cognitive function of aging men. No metaanalysis of these trials has been published to date.
In 6 trials of short duration (12 weeks or less except
the 20 weeks trial by Gray et al (165), T therapy was
associated with significant improvement of spatial
cognition (165,288,289), spatial and verbal memory
(289-292), working memory (290) and/or visuospatial skills (293) or constructional abilities (291)
either only in the T group, or with respect to the
placebo group. Two of these studies included men
with mild or moderate Alzheimer’s disease (291,293).
In a study by Cherrier et al (292) association of
astronazole, an inhibitor of aromatization, cancelled
out the effect of T therapy on verbal but not on
spatial memory. No significant difference between
the T and placebo groups was found in the scores of
various cognitive tests administered in 5 other trials
of longer duration (either 12 months [294-296], or 5
and 6 months [297,298]. Lastly in one trial a single T
ester injection significantly decreased verbal fluency
(299) and in a 9 months RPCT of T esters injections,
supraphysiological circulating levels of T decreased
verbal memory with respect to placebo injections
(300).

In conclusion T therapy consistently results in
limited but significant changes in body composition
including reduction in fat mass of about 1.6 kg in
average and increase in lean mass of also about
1.6 kg. No significant change seems to occur after
6 months. However improvement in muscle strength
is less consistent and found in only about half of the
studies with a trend to significance in meta-analyses.
Improvement in global physical function (timed stair
climbing, timed walking) has been reported in a
limited number of studies, but does not appear to be
convincing.

b) Bone Mineral Density (BMD)

In conclusion evidence of beneficial effects of T
therapy on cognitive functions of elderly men is
presently limited. Some short lasting trials support
it, but results of studies of longer duration are
conflicting. Larger RPCTs of more than 6 months
duration are required to confirm their possible clinical
significance.

The meta-analysis by Isidori et al (44) included
5 RPCTs of at least 12 months duration of the efffects of T therapy on bone of middle-aged and older
men. T improved BMD at the lumbar spine by 3.7%
(CI 1.0-6.4%) compared to placebo but not at the
femoral neck, and produced a consistent reduction
in bone resorption markers, with no significant effect
on bone formation markers. The highest effect was
found with T esters. In one of the largest and longest
studies (36 months), the effects of T on lumbar spine
were inversely correlated with pretreatment T conccentration (284). A further meta-analysis by Tracz et
al (285) included 8 RPCTs which enrolled a total of
365 patients. Compared with placebo IM testosteroone was associated with an 8% (CI 4%-13%) gain
in lumbar BMD and transdermal T had no significant
impact. Again T use was associated with a non signnificant 4% gain in femoral neck BMD. Recently a
small additional RPCT confirmed a significant effect
on lumbar but not femoral neck BMD (286). Only
aromatizable androgens increase BMD (287). Seveenty per cent of the bone effects of T seem to result
from its transformation into E2.

d) Mood:
In a 60 days RPCT in younger men with TD, T therapy
led to decreases in anger, irritability, sadness,
tiredness and nervousness, and improvements in
energy level, friendliness and sense of well-being
(301). T therapy has also demonstrated short-term
efficacy and tolerability in augmenting antidepressants
effect to alleviate treatment-refractory depression in
adult males, but was not effective in treating major
depressive disorder in men with TD (256). In older
men, 18 RPCTs of T therapy included depression
or other mood items in their assessments (no
meta-analysis). In most trials these items were only
secondary endpoints. No significant improvement
was observed in 13 trials (165,288,290,294-297,302307). Conversely significant improvements of
various items were reported in 4 studies: Depression
Melancholia Scale (308), Geriatric Depression
Scale in a small study of frail, debilitated older men
(282), nervousness and insomnia in obese diabetic
men (46), and most important greater reduction
in Hamilton Depression scale (primary outcome

In conclusion T therapy with aromatizable androgens
significantly increases lumbar BMD of older men, but
no trials reported the effects of T on fractures, which
led Tracz et al (285) to conclude that without bone
fracture data, the available trials offer only weak and
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measure) and higher remission rate (52.9% vs
18.8% in the placebo group) in a 3 months RPCT
of only 33 men > 50 years old with subthreshold (or
minor) depression and TD (309). In a 6 weeks RPCT
of 23 men (median age 50.9 years), remission rate
of 53.8% versus 10% on placebo was noted in late
onset dysthymic disorder (263).

Age related hormonal changes in the aging male
such as TD usually have an insidious onset with slow
progression and do not manifest in all men. There
is also great interindividual variability in both clinical
manifestations and the intensity of each sign and
symptom (326).
The clinical working definition of TD syndrome
combines both signs/symptoms of low T levels and
biochemical parameters which are low or borderline
(2,211,327). 				

In conclusion results from multiple RPCTs are
conflicting. Most do not support T therapy as a
broadly effective antidepressant, but it may be
effective in carefully selected populations, or as an
adjuvant to antidepressant therapies.

b) Are screeners and inventories valid?
Several questionnaires have been proposed to screen
for TD in the ageing men. These include the Androgen
Deficiency in Aging Males (ADAM) Questionnaire
(328), the Aging Male Symptoms (AMS) Scale (329)
and the MMAS questionnaire (330). The validation
of the ADAM questionnaires represents an attempt
in defining a symptoms complex associated with low
bioavailable T levels that is similar to the symptoms
complex associated with menopause in women.
However, many studies revealed no statistically
significant correlation between serum T level and
the ADAM questionnaire except for men over age
70 (316,331-333). Similarly the AMS Scales showed
inconsistent correlation with T level as some authors
found good correlation with T or with the ADAM score
(334-336) while for others no association of AMS
scores (both total and subscales) were noted with
all parameters of T measurement in both Western
and Eastern population (211,331,333,337). Beutel
et al (333) also demonstrated that the ADAM score
but not the AMS score are moderately associated
with age and they conclude that, based on their high
correlations with depression, both seem to measure
symptoms associated with depression rather than
with symptoms of TD.

e) Metabolic and cardiovascular functions:
Preliminary evidence that T therapy may improve
insulin resistance and T2D control in older men has
been reviewed in section III. Likewise review of the
RCTs reporting a short-term beneficial effect of T
therapy in men with CHD may be found in section IV.

f) Quality of Life
At least 6 RPCTs have assessed the effects of T
therapy on energy and/or fatigue of older men. The
beneficial effect of T therapy on these symptoms
was significant in 4 of them (46,308,310,311) with
respect to the placebo effect or to baseline, and
not significant in the 2 others (284,295). Other
assessments of well being and quality of life were
included, generally as secondary end-points, in at
least 13 RPCTs with significant benefits of T therapy
in 3 trials (287,310,311), benefits of T therapy limited
to only one of the multiple assessed items in 3 trials
(121,284,298) and no significant benefit in the 7
other trials (231,296,306,309,312-314).
In conclusion, although experienced by many cliniccians, the benefits of T therapy on energy, well-being
and overall quality of life have not yet been clearly
substantiated by RPCTs. However few trials elected
these parameters as primary endpoints of the study.

In conclusion, as illustrated by Table IX, these
questionnaires have a good sensitivity for TD, defined
in this table by BT (338). But in practice, they are
not useful in the diagnosis of TD because they have
very low specificity. Neither of these questionnaires
replaces a proper history and clinical examination,
and better instruments need to be developed (2).
Nevertheless, such tools may be useful for monitoring
purposes during T therapy (331,349-341) and may
predict the opinion of the investigator upon T therapy
results (340,341).

VII .Diagnosis of testosterone
deficiency
1.Clinical symptoms and screening
a) Symptoms of testosterone deficiency
The signs and symptoms which commonly lead
to screening for androgen deficiency include
loss of libido, erectile dysfunction, depression,
lethargy, sleep disturbance, irritability, depressed
mood, inability to concentrate, visceral obesity,
osteoporosis, loss of muscle strength, regression of
secondary sex characteristics, decreased interest
in activities, gynecomastia and anemia (Table VI).
Nevertheless, all these signs and symptoms are non
specific. As developed earlier, TD is also prevalent in
men with insulin resistance; type 2 diabetes, MetS,
vascular disease and AIDS (71,325).

Conversely, in men with sexual dysfunction, the
Androtest, a structured interview inventory, as
opposed to self-reported questionnaires, appears to
be a useful screening test in clinical practice as it
shows high sensitivity (76%) and specificity (66%)
in detecting biochemically low T (< 10.4 nmol/l)
(342). However, as the original validated version is
in Italian, adaptation in other languages will need
further validation.
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Table IX: Sensitivity and specificity (%) of Screening Inventories (Questionnaire and Structured Interview)
for Hypogonadism in Older Men
Sensitivity

Specificity

1) Questionnaires
ADAM#

97

30

*MMAS**

60

59

AMS***

83

39

2) Structured interview
ANDROTEST§

68

65

* Massachusetts Male Aging Study
# Morley et al 2006 (338)
§ Corona et al 2006 (342)

** Smith et al 200 (300)

2. Biochemical diagnosis (4)

less than 40, but the diurnal rhythm of T is less outsspoken in elderly men compared to young men but
it is usually not absent, and the risk of falsely diagnnosing TD when determining T after this time seems
minimal in men over 40 (2).

*** Heinemann et al 2006 (341)

Once a patient presents with symptoms causing cliniical suspicion of TD, standardized patterns of diagnnostics and therapy should be followed. Underlying
causes of TD have been described in section II.2.a.
Briefly they are disorders located at the testicular
source of testosterone, the Leydig cells (primary TD
or hypergonadotropic hypogonadism) or at the centtral regulation unit, consisting of the hypothalamus
and the pituitary gland (secondary TD or hypogonadootropic hypogonadism), the latter secreting luteiniziing hormone (LH), which stimulates Leydig cells.

Testosterone circulates in the blood of men and
women in several forms. It is bound tightly to sexhormone binding globulin (SHBG), loosely to albummin, and unbound to proteins (free). In most, but not
all, clinical conditions, a measurement of total T is
adequate for the evaluation of a patient. It is widely
believed that the SHBG-bound T is not readily availaable to most tissues, whereas albumin-bound and
free T are bioavailable. Because SHBG concentrattions can be influenced by many factors (e.g., deccreased by obesity, testosterone treatment, table X),
there are clinical situations in which measured
concentrations of total T may not reflect the bioaavailable concentrations or the clinical status of
the patient. In these circumstances a supplemental
test assessing bioavailable or free T will be helpful in
clinical decision-making (343). It is important to note
that the reference method for measurement of free
T, equilibrium dialysis, requires a sensitive, specific,
precise, and accurate assay for total T. The current
methods of measurement of total T lack the required
sensitivity for samples with very low concentrations,
as occur in severely testosterone deficient men;
this sensitivity limitation can be corrected by newer
methods based on mass spectrometry (344). Vermmeulen and coworkers (343) could demonstrate that
the FT value calculated by TT / SHBG (according to
a second degree equation following the mass action
law) as determined by immunoassay (cFT) appears
to be a rapid, simple and reliable indicator of BT and
FT, comparable to FT values obtained by equilibrium
dialysis. An easy to use free calculator of calculated
FT and BT can be found on www.issam.ch. So, dettermination of values of T and SHBG might provide a
reasonable index of the androgen status. BT is also
a rather reliable index, but it should be mentioned
that direct FT assays using a T analogue do not yield
a reliable estimate of FT (2,343).

Symptoms of TD also occur in cases of target orggan resistance, mostly due to inherited alterations
of the androgen receptor; in this case, elevated conccentrations of both testosterone and LH are found,
and the androgen-sensitivity index is elevated, pointiing to androgen resistance (see below, pharmacogennetic implications).
For diagnostic purposes in suspected male hypogonnadism, assessment of total testosterone, luteinizing
hormone (LH), follicle stimulating hormone (FSH),
prolactin (be aware of high-dose hook-effects in
prolactin assays: use dilution in case of suspected
macroprolactinomas) and estradiol is helpful, as well
as calculation of free testosterone from total testostterone and sex hormone binding globulin (343); this
complete overview of hormones classifies the cliniccal picture in regard to fertility and estrogen-related
features of the phenotype (e.g. fat distribution, gyneccomastia, bone density).
In general, for diagnosis of TD, all venous blood
samples should be obtained in a fasting state,
under standardized conditions between 0800 and
1200 hours, after a 30-minute rest when prolactin
measurement is envisaged. Serum or plasma should
be separated at 800g within 2 hours after collection,
and stored for later analysis at < 20°C. Measurement
of T has traditionally been recommended to take
place before 12 a.m. in view of the diurnal rhythm
of plasma T. This should remain mandatory for men
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Table X: Factors which increase and decrease SHBG in men (and hence respectively decrease and increase
the bioavailable fractions of testosterone)
Increase SHBG

Decrease SHBG

and decrease BT and FT

and increase BT and FT

- Male aging

- obesity

- hyperthyroidism

- hypothyroidism

- estrogens

- androgens

- cirrhosis

- insulin resistance, hyperinsulinism

- anti-epilectic drugs

-hyperprolactinemia

- tamoxifen

- acromegaly
- hypercortisolism

Determination of androgen receptor genotype
and concentrations of serum dihydrotestosterone
should be performed in special cases of suspected
androgen resistance.

serious risks for health, independently of the
consequences of low T. This possibility must be
systematically remembered in case of secondary
TD (normal or low serum LH), and even more of
hyperprolactinemia. Measurements of serum LH and
prolactin are therefore to be done in case of TD. In
such cases pituitary tumors will be searched for with
Magnetic Resonance Imaging (MRI). The possibility
that hemochromatosis is revealed by TD should
also be remembered and if necessary clarified by
determining serum iron and ferritin.

If the clinical picture, the physical exam including
genitalia, and patient’s history lead to the suspected
diagnosis of Kallmann syndrome or Idiopathic
Hypogonadotropic Hypogonadism, basal serum
levels of the gonadotropins, testosterone and estradiol
will yield valuable information, but stimulation
tests are mandatory in such cases of suspected
secondary TD. Gonadotropin Releasing Hormone
(GnRH) (0.1mg) should be given intravenously and,
following, LH and FSH concentrations should be
assessed after 30 and 45 minutes to demonstrate,
whether the hypothalamus or the pituitary gland are
affected. The responsiveness of gonadotropins to a
GnRH stimulus is sometimes poor or absent which
should not immediately be interpreted as disorder
at the pituitary level. The gonadotropic cells in the
anterior pituitary often require a certain peroid of
“priming” by means of subcutaneous application of
GnRH in a pulsatile manner: for a period of 7 days,
5µg GnRH are released every 90 to 120 min using
a portable minipump. If the gonadotropin response
(rise of LH and FSH levels > 3 IU / l) to a GnRH bolus
is normalized then the hypothalamic origin of the
hypogonadism is indicated. When there is permanent
resistance to GnRH, a pituitary disorder or mutation
of the GnRH receptor have to be suspected.

4. Practical aspects (2)
The laboratory reference values of T and FT show
a wider range than those for most other hormones,
which makes often difficult to establish whether
borderline values of T are normal or abnormal.
In a patient whose plasma levels of T fall from
the upper to the lower range of normal T levels
(a drop of as much as 50%), T levels may well
be within the reference range but inappropriately
low for that particular individual or his particular
age. In addition, if the mostly used immunoassays
(by chemiluminescence detection) provide fairly
accurate measurements between 10 and 35 nmol/L,
their accuracy is considerably less below 10 nmol/
L. Lastly reference values vary significantly from
laboratory to laboratory and from measurement
method to method. It is advisable that every
laboratory establishes its own ‘normal range’ of T in
men.

Testing the Leydig Cell response to hCG is
helpful in determination of the testicular potential
as well as solving the question whether testes are
present in cases of primary TD. To this end, human
Chorionic Gonadotrophin (hCG) (5000 IU) is given
subcutaneously and testosterone concentrations are
measured after 2 to 3 days.

There is no generally accepted lower limit of
normal. Following Vermeulen’s opinion most authors
consider the normal range of T levels in young males
also valid for elderly men. A pragmatic approach of
which T level is low, which T level is very probably
sufficient for an optimum androgenic effect, or is in
the borderline area where T levels may be sufficient
for certain men but insufficient for others due to the
inter-individual variability of the sensitivity to T is
described in recommendation 8. The corresponding
T levels are in agreement with the levels proposed
by another recent consensus (11).

3. Looking for significant
aetiologies? (2)
The aetiologies of TD are listed in section II.1.
Some of them, mainly pituitary tumors, involve
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Lastly, because the consequences of lower-thannormal value of T may have great impact, such as T
therapy for years, if serum T values are so low that T
replacement is considered, the measurement has
to be repeated a couple of weeks later, together with
an assessment of SHBG, LH and prolactin. It has to
be remembered that many physical or psychological
stresses of daily living may depress temporarily
T secretion.

ED that is poorly responsive to PDE5 inhibitors
(193); decreased bone mineral density (348); and
depression resistant to standard anti-depressant
medications (349). Although there is inadequate
evidence to date to support a formal recommendation
for these indications, a growing literature suggests
that treatment may be reasonably considered in
individual cases based on clinical circumstances.
In addition, it seems likely that the indications for
T therapy will broaden in the near future based on
recent evidence documenting important beneficial
relationships between normal serum T and general
health outcomes such as diabetes, cardiovascular
disease (29), and longevity (100), though some
studies are conflicting as concerns CVD and
longevity (see sections II.2.d.).

Recommendations 1-3, 5-8, and 29 (prolactin)
contain the guidelines referring to the main clinical
and biochemical aspects of TD diagnosis. Figure
5 presents an algorithm for the diagnosis of TD
summarizing these guidelines.

VIII .Treatment of testosterone
deficiency/Androgen therapy

2. Risks, contra-indications
a) Potential risks for the prostate:

1. Indications, expected benefits

Growth of the prostate tissue is testosteronedependent, which has led to think that T may play
a role in prostate pathology and especially prostate
cancer (PCa). This speculation was considerably
fuelled by the beneficial effects of androgen
deprivation in men with recurrent or metastatic PCa,
since the initial paper by Huggins et al in 1941 (350).
In fact careful review of literature shows that there is
no compelling evidence for an association of T levels
with prostate diseases.

- There are two primary indications for testosterone
therapy in the adult man. One is for the treatment
of men with substantially depressed serum T
concentrations due to significant disruption of
the hypothalamic-pituitary-gonadal axis, such as
following hypophysectomy, or in men with absent or
atrophic testes (345). Lifetime treatment with T is
indicated in these men. A second, more common
indication is for the treatment of men exhibiting signs
or symptoms of age-related TD (11).

- A 3-6 month trial of empiric therapy may be
considered in men with suggestive symptoms but
without definitely diagnostic blood test results,
since there is no absolute T concentration that
reliably distinguishes who will or will not respond to
treatment, due to substantial inter-individual variation
in T physiology (13). One study of hypogonadal men
undergoing T therapy revealed similar subjective
response rates whether total T was <200 ng/dl, 200300 ng/dl, or greater than 300 ng/dl (“normal”), as
long as all men had free T < 15 pg/ml as measured
by RIA with T analogue (347).

Most observational studies failed to find
correlations between circulating T levels and
prostate pathology. No clear correlation with PSA,
prostate volume or Benign Prostatic Hyperplasia
(BPH) (351,352). Hypogonadism may be associated
with reduced total prostate volume (353). But after the
4th decade, age is a more important determinant of
prostate size than T, since prostate volume increases
regardless of androgen deficiency or replacement
(354), and is not associated with T levels (355).
Likewise only a small number of the 21 longitudinal
studies which examined the possibility that high
serum androgen levels are related to increased
cancer risk found such an association (356). The
pooled analysis of 18 of these studies, involving
> 3800 men with cancer and > 6438 men without
cancer, found no relationship between the serum
levels of 6 different androgens and cancer risk (357).
Conversely, case-control studies found correlations
of prostate cancer prevalence or severity with low
serum T. In hypogonadal men the rate of prostate
biopsies positive for cancer was twice higher in
those with a T level in the lower tertile compared with
those in the highest tertile (358). In other studies low
T was associated with high Gleason scores, more
advanced stages at presentation, higher recurrence
rate following radical prostatectomy, and worse
survival (359,360).

- Emerging indications for T therapy include

Augmentation of serum T levels for replacem-

The most frequently used blood test used to confirm
the diagnosis of TD is total T (TT), even though
it is recognized TT is an imprecise measure of
bioavailable T. Values below 10-12 nmol/L (300-350
ng/dl) for TT have been proposed as consistent with
TD (11,345). Free T may be a more useful test, but
its use is confounded by the availability of different
assays with quite different reference values. Values
below 180-225 pmol/l (50-65 pg/ml) for cFT have been
proposed as consistent with TD when determined by
equilibrium dialysis (11,345). A value less than 50
pmol/L (15 pg/ml) for analog free T as determined
by RIA has been reported to correlate with clinical
symptoms and biological outcomes (346,347).
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Figure 5: Algorithm for the diagnosis and management of testosterone deficiency (modified after Buvat et al 2006 [2])

care physicians. This study above all emphasizes
the necessity of systematic and careful screening
for prostate cancer before any T therapy. In 11
uncontrolled but prospective studies of T therapy, of
6 months to 10 years duration, a systematic prostate
monitoring found only 6 prostate cancers in 965 men
followed for 1321 years (0.62%, 4.54/1000 patientyears) (in Shabsigh et al 369).

ment therapy in men with low or low to normal
T does not seem more associated with prostate
pathology. Table XI shows a compilation of the ressults of prostate assessments from 21 RPCTs of T
therapy which included such men. The 1173 patients
included in the T groups had been treated for a tottal of 9919 months, while the 750 patients included
in the placebo groups had been observed for a tottal of 7613 months. Mean serum PSA significantly
increased in the T groups of 6/21trials and in 1 of
the 21 placebo groups. Mean prostate volume meassured with ultrasonography in 6 studies significantly
increased on T in 2 studies of 6 and 36 months durattion, and increased also on placebo in an additional
36 months study. Mean International Prostate Sympttoms Score (IPSS) measured in 6 trials (287,298,30
4,307,361,364), and Urine Flow Rate measured in 2
studies (281,361) did not significantly change duriing the study in any group. Lastly the rates of prosttate cancers were very close in the T group (n = 8,
9.56/1000 patient/years) and the placebo group (n =
7,9.19/1000 patient/years). There was no clear efffect of the trials’ duration on prostate changes. One
of these RPCTs, by Marks et al ((364), is of special
interest. The authors conducted a serial prostate bioopsy study in men receiving T therapy for 6 months
resulting in an increase of the mean serum TT level
from 2,82 ng/ml at baseline to 6,3 ng/ml at 6 month.
At 6 months follow-up prostate biopsy, there were no
changes in tissue levels of T and DHT, prostate histtology, tissue biomarkers or gene expression. Canccer was found in 4 of 19 men in the placebo group
and 2 of 21 men in the T treatment group.

Since androgen deprivation causes prostate cancer
regression, it seems paradoxical that T therapy
does not appear to cause more rapid prostate
cancer growth in non-castrated men (359). Two
primary explanations may explain this paradox.
First, as shown by Marks et al (364) 2006), T therapy
may fail to increase intra-prostatic T or DHT. A
second explanation is based on the Saturation Model
proposed by Morgentaler and Traish (360). Studies
in humans, animals, and prostate cancer cell lines
show a limit to the ability of androgens to stimulate
prostate growth, benign or malignant. Whereas there
is exquisite sensitivity of prostate cancer to changes
in serum T at very low concentrations, at higher
concentrations the growth rate appears indifferent to
such changes. According to Morgentaler and Traish
(360), this would be consistent with maximal binding
of androgen to the AR at 2-3 nM/l (0,57-0,86 ng/ml).
Although a history of prostate cancer has been
considered an absolute contraindication to T
therapy, this point is now under active debate
for men who are deemed cured. Review of recent
literature finds a total of 110 hypogonadal men to
whom T therapy was offered after being submitted to
radical prostatectomy 2.5 months to 8 years before
(table XIII). The duration of T therapy ranged from
3.3 months to 9 years. No clinical recurrence was
observed and only 1 patient had PSA recurrence
(after 12 months of transdermal TT, 17 months postradical prostatectomy). Likewise 31 patients were
submitted to T therapy for 6 months to 8.5 years
after brachytherapy done 6 to 51 months previously
for PCa, and 11 men were submitted to T therapy
for 6 to 27 months after radiotherapy for PCa (table
XIV). Neither clinical, nor PSA recurrence were
observed in these patients. Another series of 13
men who elected an Active Surveillance for their
PCa chose to undergo T therapy due to symptomatic
hypogonadism (378). Follow-up prostate biopsies
were performed in six men, revealing no cancer in two,
and possible aggravation in only one patient (change
in Gleason score from 6 to 7) . Lastly, after 1 year of
T therapy, Rhoden and Morgentaler (166) observed
no significant differences in PSA and in the risk of
developing prostate cancer in men with and without
Prostatic Intraepithelial Neoplasia found in previous
prostate biopsies, the former being considered to be
in a higher risk in developing PCa. These data do not
support a high risk of PCa progression or recurrence
when T therapy is prescribed in hypogonadal men
with a history of “low risk” prostate cancer. However

Calof et al published in 2005 a meta-analysis of
RPCTs of T therapy in men > 45 years old which foccused on safety (115). Only 9 of the 19 RPCTs were
common to the above compilation. Table XII shows
the pooled Odd Ratios for prostate adverse events
calculated from this meta-analysis. Although the rate
for all prostate events was significantly higher in the
T group, there was no significant difference for any
individual adverse event, including the rate of PCa
(respectively 9,2 and 8,3 per 1000 patient/years in
the T and placebo groups).
While the studies included in the Calof et al metaanalysis and in the above compilation were all
randomized and placebo-controlled, the significance
of their pooling may be limited by their short duration:
3 only lasted more than 12 months (24 to 36 months).
Recently a retrospective study left its mark on mind
by reporting 20 cases of PCa diagnosed in men
receiving T therapy for hypogonadism, including 11
cases detected during the 2 first years of therapy but
also 9 detected at later stages, 2½ to 8 years after
the start (368). However the methodology was very
poor, the authors were unable to find how many total
patients had really been followed, and nearly half of
these 20 men did not have a digital rectal examination
prior to T therapy initiation that was done by primary
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Cavallini 2004 (308)
66 y.o.
6 months

Kenny 2001 (362)
76 ± 4 y.o
12 months
Legros 2009 (304)
58.6 y.o.
12 months
Sih 1997 (294)
62 ± 2 y.o.
12 months
Tan 2003 (293)
68 – 80 y.o.
12 months
Wittert 2003 (363)
60 – 86 y.o.
12 months

Allan 2007 (361)
63.3 ± 1.1 y.o.
12 months
Crawford 2003 (287)
60.3 ± 1.9 y.o.
12 months

Nair 2006 (313)
67.4 y.o.
24 months

oral TU 160 mg/d
oral TU
carnitive
placebo

Testosterone
placebo
T. patch 5 mg/d
testosterone
DHEA 75mg/d
placebo
T. patch 5mg/d
testosterone
placebo
IM TE 200 mg/2w
testosterone
nandrolone
placebo
T Patch 5 mg/d
testosterone
placebo
Oral TU 80 to 240 mg/d
testosterone
placebo
IM TE 200 mg / 2w
testosterone
placebo
IM TE 200 mg / 2 w
testosterone
placebo
oral TU 160 mg/d
testosterone
placebo

IM TE 200 mg/2w
TE alone
TE + finasteride
placebo
Scrotal patch 6mg/d

Amory 2004 (348)
65-83 years old
36 months

Snyder 1999 (284)
73 ± 5 y.o.
36 months

Testosterone
formulation
Treatment subgroups

Author, reference
Age (years, mean/range)
Trial duration

40/ ?
45/ ?
45/ ?

2.0 ± 0.7
1.8 ± 0.8

10.5 ± 2.1

0.98
?
≤5
?
?

1 ± 0.2
1.5 ± 0.3

2.0 ± 1.4
1.9 ± 1
<4

1.2 ± 0.2
1.6 ± 0.5
0.9 ± 0.1

2.1 ± 0.4
1.9 ± 0.4

1.6
1.4

1.6 ± 1
1.57 ± 1.1

9.9 ± 1.8

TT
17.0 ± 4.4
15.6 ± 4.5

TT
mean 3.6

BT < 2

FT < 0.21

322/243
32/22
17/10
15/12
10/9
5/4
5/5
76/?

12.7 ± 2.7
12.8 ± 2.6
TT
12.3
13.4
13.7
TT
13.6 ± 0.5
14.05±0.5
TT
13.8 ± 0.4
13.2 ± 0.3
15.7 ± 0.5
BT 3.2±1.2

Mean test. Mean PSA
level at
level at
baseline
baseline
(nmol/l)
(ng/ml)
TT
9.9 ± 1.6
1.4 ±1.1
10.1 ± 2.1 0.9 ±0.6
10.5 ± 2.5 1.0 ±0.6
TT

54/50
54/46
98/87
30/27
30/29
31/31
62/42
31/17
31/25
51/37
18/14
17/10
16/13
67/43

Number
randomized /
completed, all
& subgroups
70/60
24/17
22/15
24/18
108/96

1.08 ± 0.8

2.0 ± 0.9

hby 0.1 ±0.8
hby 0.4 ±1.2

1.37 ns
?

2.6 ± 4.8 *
2.2 ± 1.5 ns
ns difference
+ 4 – 13 %
+ 17 %
no case > 4
1.9 ± 0.3
2.0 ± 0.4

2.1 ± 0.5
2.2 ± 0.5
1 transient h
ns change
ns change
ns change

1.69
1.26

h* p < 0.01
=, ns/TE gr
=, ns/TE gr
transient hin
- T group = 10
- Pl group = 6
2.2 ± 1.8
1.9 ± 1.4

Mean PSA
level at end
point (ng/ml)

15.6 ± 3.2

15.3 ± 2.8

Prostate
volume
baseline
(mean/ml)

15.6 ± 3.4

25 ± 2.6*

ns change
ns change
ns change

ns change
ns change

h*
h*, < TE
h*, ns/ TE

Prostate volume
end point
(mean/ml)

Table XI : Impact of testosterone therapy on the prostate in 21 randomized, placebo controlled, trials of men with no history of prostate cancer.

0
0
0

0
0

0
0

0
0

1
0

0
0

0
0
0

0
0

0
0
0

1
0

2
0
1

Prostate cancer
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oral TU 160 mg/d
testosterone
placebo
IM TE dose adjusted at
serum T level
testosterone
placebo
T patch 5 mg/d
test + GH
testosterone alone
GH alone
placebo
IM TE 150 mg/2w
testosterone
placebo
T gel or patch
T gel 50 mg/d
T gel 100 mg/d
T patch 5 mg/d
placebo
IM TE 100 mg/w
testosterone
placebo
T patchs 5 mg/d
testosterone
placebo
IM TE 200 mg/2 w
testosterone
placebo
IM TE 100 mg/w
TE alone
TE + training
placebo
IM TE 200 mg/2w
testosterone
placebo

Testosterone formulation
Treatment subgroups

7/7
5/5
80/73
20/?
20/?
20/?
20/?
44/40
22/21
21/19
406/351
99/89
106/95
102/76
99/91
132/ ?
61/ ?
71/ ?
41/32
20/14
21/18
50/43
24/21
26/22
53/47
14/11
13/12
25/24
30/ ?
15/ ?
15/ ?

Number
randomized /
completed, all
& subgroups
237/207
120/104
117/103
12

13.0 ± 3.6
9.5 ± 4.6

14.1 ± 4.8
10.4 ± 3.0
9.8 ± 4.3

22.5 ± 5.7
23.0 ± 7.3

8.9 ± 0.3
7.3 ± 0.6

<4

0.7 ± 0.4
0.7 ± 0.4

2.1 ± 0.4
2.1 ± 0.4

1.17 ± 0.9
1.29 ± 0.6
1.45 ± 1.2
1.13 ± 1.0

8.1 ± 2.0
8.1 ± 2.2
8.3 ± 2.4
7.9 ± 2.8
11.6 ± 0.4
11.6 ± 0.4

1.55
0.97

1.4 ± 0.4
1.2 ± 0.4
< 4.5

1.6 ± 1.1
1.7 ± 1.1

Mean PSA
level at
baseline
(ng/ml)

9.7
9.7

17.0 ± 1.2
17.1 ± 1.3
16.9 ± 1.3
14.9 ± 1.1

Mean test.
level at
baseline
(nmol/l)
TT
11.0 ± 1.9
10.4 ± 1.9
TT
# 13
?
?

1 h to 4.6
1 h to 5.5

ns change
ns change
ns change

+ 0.2 ± 0.3
+ 0.1 ± 0.4

+ 2.7 ± 0.5*
ns change
ns/baseline
+0.05±0.4
+0.01 ±0.4

no significant
change §

2.29 *
1.10 *

2.3±0.9ns/pl
1.3 ± 0.4
no h

1.6 ± 1.1
1.7 ± 1.3

Mean PSA
level at end
point
(ng/ml)

33 ± 4
33 ± 4

43.8
36.8

44 ± 15
41 ± 8

28.3±12.6
28.0± 9.9

Prostate
volume
baseline
(mean/ml)

36 ± 5
36 ± 4

42
29.4

47 ± 13
35.7 ± 7.7

30.7±13.1
29.2±10.4

Prostate
volume
end point
(mean/ml)

0
0

0
0
0

0
0

0
0

0
0

0
0
2
0

0
0
0
0
biopsy†
2
4

0
0

0
2

Prostate
cancer

* : p < 0.05, § : rates of PSA increases above 4n/ml : 50 mg gel : 1.8 %, 100 mg gel : 2.4 %, patches : 6.6 %, placebo : 3.2 %, † : prostate biopsy in every case before
randomization and at end point, IM : intramuscular, ns : non significant, TE : Testosterone Ester, TU : Testosterone Undecanoate

Okun 2006 (367)
68.3 ± 10 y.o.
8 weeks

Tenover 1992 (311)
57-76 y.o
3 months
Bhasin 1998 (365)
18 – 60 y.o.
12 weeks
Grinspoon 2000 (126)
?
12 weeks
Casaburi 2004 (366)
55 – 80 y.o.
10 weeks

Marks 2006 (364)
49 – 78 y.o
6 months
Steidle 2003 (307)
58 ± 10.6 y.o.
3 months

Giannoulis 2006 (231)
65-80 y.o
6 months

Emmelot-Vonck 2008 (298)
67.2 y.o.
6 months
Ferrando 2002 (281)
> 60 y.o
6 months

Author, reference
Age (years, mean/range)
Trial duration

Table XI: Impact of testosterone therapy on the prostate in 21 randomized, placebo controlled, trials of men with no history of prostate cancer. (Continued).
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57.1
38.7
9.2

PSA > 4 ng/ml or 1.5 ng/ml
increase during study

Prostate biopsy

Prostate cancer
55.7

8.3

2.8

41.6

0

2.8

Placebo
Rate/1000
patient/years

61
+/- 9

64
53-83
60

69

22

57

14

6.05
(mean)

5.58
(mean)
NI

5.9+/-3.5

5.8-12.6
Mean 7

4.4-6.6

6/0

NM

NM

13 / 9

2/8

6/1

<1 (*)
to 9 y

2.5-118 m
mean 11 m

291 Mean 74 m

Mean 233 5.3 m

Mean 255 36 m

228
+/- 94

Mean 197 NM

19-269

Time to
initiation
TRT

Gel or
IM T

NM

NM

gel 7
patch 1
IM 2
Gel 21
IM 1

NI

3.3 m

13 m

14-30 m
mean 20

19 m

0.5– 9 y

Duration
Mean/
Range

Mean
630

Mean
459
Mean
459

427
+/- 269

Mean
591

214-740

Testost.
on TRT
(ng/dl)

Androgen Therapy

patch 3
depot 2
gel 2

Type

NM - Not Mentioned - (*) Indicated as “the same year” without precisions

6

64.3

10

Agarwal
2005
(371)
Mulhall
2008
(372)
Khera 2009
(373)
Khera (5)
2008
(374)
Carrion
2008
(375)

62

7

Kaufman
2004
(370)

Characteristics at Baseline

Age (y) PSA at
Gleason Testost.
Mean/ diagnosis ≤ 6/ ≥ 7 baseline
Range (ng/dl)
(ng/dl)

N
pts

Author/
Year
Ref.

Table XIII: Follow-up of testosterone therapy following radical prostatectomy for prostate cancer

*Odd Ratio significantly different from placebo – IPSS: International Prostate Symptom Score.

112.4

2.2

All prostate events

5.5

Urinary retention

Testosterone
Rate/1000
patient/years

Increase in IPSS score

Event

< 0.1

< 0.1

12 m
mean

3.3 m

13 m

0.1

0.1

0.007 (mean) 0.008
(mean)
Undetec“No
table
signific.
increase”

Undetectable

< 0.1

< 0.1

0

0

0

0

0

0

Last PSA Clinical
Recurr.
during
TRT

1.07,2.95

0.48,2.49

0.84,4.15

0.67,2.09

0.40,2.44

0.46,2.52

95 % Confidence
Interval

Follow Up
PSA before
TRT (ng/dl)

24+/-16 m undetectable

19 m
(9-19)

2-13 y

Time
Mean/
Range

1.78*

1.09

1.87

1.19

0.99

1.8

Pooled
Odd ratio

Table XII: Pooled Odd Ratios for adverse prostate events of testosterone therapy (adapted from Calof et al 2005, (115)

0

0

0

1

0

0

PSA
Recurr.
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5

52-75

65

66

12.8

mean :

3.8-38

(mean)

3.5

5.3

Mean

0.4-7.4

(ng/dl)

diagnosis

PSA at

2/3

5/0

22 / 9

≤ 6/ ≥ 7

1.5

mean :

265

0,31-

279

188

Median

30-255

(ng/dl)

baseline

Gleason Testost.

(*) then switched to other types according to preference

Radio

(377)

2008

Morales

Radio

(375)

2008

Carrion

6

65

(376)

Brachy

Mean

51-79

Sarosdy

2006

Range

Ref.

31

Mean/

N pts Age (y)

Year

Author/

Characteristics at Baseline

the nadir

reached

the PSA

Once

(mean)

57 m

2y

Mean

0.5-4.25y

TRT

initiation

Time to

dermal T 2

Trans-

Oral T 1

IM T 2

IM T

Gel or

with IM T *

Most initiated

Type

356-1373

(ng/dl)

on TRT

Testost.

1.5- 9 y

Range

Mean/

Time

14.6 m

Mean:

6-27 m

NI

507

mean :

245-934

834

14.5

Mean:

months

6-27

mean

9m

Mean 4.5 Mean 498 Mean 5 y

0.5-8.5y

Range

Mean/

Duration

Androgen Therapy

Table XIV: Follow-up of testosterone therapy after brachytherapy (Brachy) or radiotherapy (radio) for prostate cancer

Mean 0.3

< 0.1-0.97

0.15

NI

TRT (ng/dl)

PSA before

< 0.1-1.08

0.1

74% < 0.1

98% < 0.5

100% <1

TRT

during

Last PSA

Follow Up

0

0

0

Recurr.

Clinical

0

0

0

Recurr.

PSA

the number of reported cases is still small, and
the duration of follow-up often short, while PCa
recurrence may occur late. Caution regarding
T therapy in such men, as well as a minimum
interval since treatment of the cancer, remain
essential until RCTs of T therapy have confirmed
the safety of TT in such cases.

no significant difference between the T and placebo
groups for all incident CV events, nor for each type
of event (table IV), except an increase in hematocrit
over 50% which was significantly more prevalent in
the T group (115), and which might augment the risk
of thrombosis (2). However, many of the preceding
RPCTs included small numbers of men, often healthy,
during short durations, and larger trials, measuring
CV endpoints, and enrolling men with CVD for longer
durations, are needed to be sure of the CV conseqquences of T therapy in the medium and long terms.
The main practical consequence of these data are
that hematocrit or hemoglobin level should be monittored in men receiving T therapy so that appropriate
measures may be instituted if polycythemia develoops. Conversely monitoring lipids is not required for
safety reasons if their level was normal at baseline.

In conclusion, historically androgen administration
has been absolutely contraindicated in men
suspected of harboring carcinoma of the prostate.
This is today an area of ongoing research and
reevaluation. There is no compelling evidence
that T treatment causes prostate cancer or BPH,
or prostate cancer progression from a subclinical to
a clinical state in the non castrated man. However
there is unequivocal evidence that T suppression
can reduce growth and symptoms in men with locally
advanced and metastatic prostate cancers. Currently
adequately powered and optimally designed longterm prostate disease data are not available to
determine if there is an additional risk from T
therapy. Hypogonadal men > 45 years old should
be counselled on the potential risks and benefits of
T therapy before treatment, and carefully monitored
for prostate safety during treatment.

c) Obstructive Sleep Apnea Syndrome:
Cautionary statements about T therapy in Obstructtive Sleep Apnea Syndrome (OSA) appear freqquently in the T therapy literature and guidelines,
despite lack of convincing evidence that T therapy
causes and/or aggravates this syndrome. Also,
there is a lack of consistency in the findings connnecting T therapy to OSA. Despite the warnings
in the package inserts, it is evident that the link
between T therapy and OSA is weak, biased by
methodological issues in many of the studies, and
most studies involved small numbers of men (379).

b) Potential cardiovascular risks:
The belief that T is a risk factor for cardiovascular
disease (CVD) is based on the observation that men
have both a higher incidence of cardiovascular events
and higher T levels than women. However, few, if
any, data support a causal relation between higher T
levels and CVD. As reported above (sections II.2.c.,
T and metabolism, and II.2.d.,T and cardiovascular
health, among 17 prospective longitudinal and over
30 cross-sectional studies only 2 longitudinal studies
found a weak association of high T levels with
incident or existing CVD in men. Conversely T is low
in men with CVD in about half of the cross-sectional
studies and low T predicted CVD progression or CV
events in 4 of the 17 longitudinal studies. In addition
T therapy at physiological dose improves several CV
risk factors including visceral obesity, and possibly
glycemic balance and insulin resistance, and has
negligible effects on lipids and lipoproteins, except
the possibility of a slight but significant decrease of
both total, LDL and HDL cholesterol on IM injections
of T esters, and a favourable decrease in lipoprotein
a. Interventional studies suggest mainly beneficial
effects of T administration on CV health, including
symptomatic and ECG improvements in 4 short
RPCTs of T supplementation in men with CHD, and
improvement of cardiac condition in 2 RPCTs of T
therapy in men with heart failure.

d) Infertility:
All delivery methods for T therapy share as common
shortcoming some suppression of the hypothalamicpituitary-gonadal axis if this axis was previously at
least partly functional. This suppression results from
a negative feedback mechanism causing decreased
intratesticular secretion of T and spermatogenesis.
This negative impact on fertility is transient and
disappears some months after discontinuation of
T therapy. Agents that stimulate the endogenous
production of T such as Human Chorionic
Gonadotropin or in the mild cases anti-estrogens
like clomiphene (380) would theoretically avoid
this effect. In young men with hypogonadotropic
hypogonadism, long-term T therapy does not
compromise forthcoming responsiveness to LH
and FSH when they will require fertility (381), and
may even in some cases be followed by recovery
of pulsatile secretion of gonadotropins with T
secretion and spermatogenesis (382). However, a
recent report indicates that prior androgen therapy
is independently associated with a decrease in the
likelihood of achieving conception (383).

e) Risks linked to aromatisation of testosterone

In conclusion current available evidence suggests
that T therapy in men is not associated with an
important increase in CV adverse events. Two
meta-analyses of RPCTs of T therapy (45,115) found

Known breast cancer is a classical contra-indication
to T therapy. Some flare-ups of missed breast
cancers with positive estradiol receptors have been
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reported in men shortly after starting T therapy
(384). Other cases of this cancer which is very rare
in men have also been observed after long-term
T therapy (385). Likewise rare cases of increase
in a prolactinoma size have been reported in men
whose hyperprolactinemia had not been adequately
suppressed by dopamine-agonists at the time of
starting TT, or even had been so (386). The most
frequent consequence of aromatisation of the
administered T is gynecomastia.

f)

Contraindications

and

restrictions

of risk factors noted above), transrectal ultrasoundguided biopsies of the prostate are indicated, as in
any other patients at risk.
Severe lower urinary tract symptoms (LUTS) evident
by a high (>21) IPSS Score due to BPH represents a
relative contraindication (although there are no comppelling data to suggest that T treatment exacerbates
LUTS or promotes acute urinary retention). After
successful treatment of lower urinary tract obstructtion, this contraindication is no longer applicable.

for

Hematocrit or Hemoglobin should be measured
before starting T treatment and at least every year.

use of testosterone therapy are summarized in
recommendations 18 to 20.

4. Available preparations

3. Initiation, Follow-up

There are many T compounds in the market to be
used in T therapy. They differ in their formulations,
the route of administration, the dose and interval to
be used (pharmacokinetics) and also in their safety
profiles. The most common available preparations
are listed in the Table XV.

Once it has been decided to initiate T treatment, it
is usually recommended to start with a short acting
formulation, mainly to check tolerance and early side
effects, especially polycythemia, and then, possibly,
follow with long-acting T, this remaining the choice of
the patient and the practitioner.

a) Oral Formulations

At initiation of T treatment, individual assessment of
comorbidities (as possible causes of symptoms) and
potential risks versus benefits of T is particularly impportant (11)

The oral route is the easiest one to replace T, but the
ingested hormone is almost completely inactivated by
its first pass through the liver: it is therefore difficult to
achieve sustained blood levels with oral formulations
and most of them are weakly active (eg. Mesterolone)
(1). The 17 alpha alkylated derivatives of T (specially
methylT and fluoxymesterone) are more active but
due to the potential hepatotoxicity (eg. hepatocellullar adenoma, cholestasis, jaundice and hemorrhagic
liver cysts), these formulations should no more be

After initiation of T treatment, patients should be
monitored for prostate disease at 3–6 months during
the first year, and at least annually thereafter (11).
Should the patient’s prostate cancer risk be
sufficiently high (suspicious finding on DRE,
increased PSA, or as calculated using a combination

Table XV: Testosterone preparations available for testosterone therapy
Route
Oral
Buccal

Transdermal

Subcutaneous

Intramuscular:
T esters

Formulation

Dose/Frequency of administration

Testosterone undecanoate

40-80 mg / 2 to 3 times a day

Testosterone undecanoate caps

40–80 mg / twice a day

Mesterolone

75-150 mg / once a day

T Buccal system

30 mg / twice a day

Testosterone Gel

5-10 mg / once a day

Scrotal patch

6 mg / once a day

Non scrotal patch with enhancers

5 mg / once a day

Non scrotal patch without enhancers

5 mg / once a day

Crystalline T pellet

600 mg / every 16-26 weeks

T propionate

10-25 mg / twice a week

T cypionate

50-250 mg / every 2-4 weeks

T enanthate

50-250 mg / every 2-4 weeks

T fenilpropionate + T isocaproate + T 50-250 mg / every 2-4 weeks
propionate + T decanoate
T undecanoate

1000 mg / every 10-14 weeks
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e) Intramuscular Formulations

clinically used (1,388). The only active and safe
oral formulation is the T Undecanoate (TU), in oleic
acid or in a mixture of castor oil and propylene glyccol laureate (T undecanoate caps), encapsulated in
soft gelatin. However its absorption is variable and it
must be administered with dietary fat, to promote an
adequate absorption. Eighty percent of men showed
normal plasma T levels with the dose of 120-240 mg/
day (389). Oral TU has the advantages of flexible
dosage, self-administration and immediate decrease
in T serum levels after interruption of treatment.

The intramuscular injection of T administered in oily
depot is a route very often used. These formulations
can be divided in short and long acting.
-The more frequently used short acting formulattions – they have very similar pharmacokinetics
- are T Enanthate (TE) and T Cypionate (TC), and
must be injected 200 to 250 mg in general in intervvals of 2 to 4 weeks. The T propionate has a much
shorter half-life and 50 mg should be injected every 2
to 3 days (390). Other formulations containing an asssociation of T esters can be found in some countries
(Table XV). The short acting T formulations induce
serum peak levels of T 2 to 3 days after injection,
with in general a transient supraphysiological level,
followed by a exponential decline to subphysiological
levels in 10 to 14 days – the serum levels are in geneeral subnormal before the next injection (1). These
highs and lows of T may be unpleasant for some
men and produce fluctuations in patients’ mood,
sexual desire and activity, and energy level. (2). They
have the advantage of being the most cost-effective
formulations and the disadvantage of painful injecttions and the need of more frequent medical visits.

b) Buccal Formulation
Transbuccal administration provides the absorption
of T through the oral mucosa avoiding intestinal pass
and liver inactivation. It is presented as a biopellet to be
pressed on the gum above the incisor tooth: a buccal
film is achieved and should be put between the lower
gum and the cheek (390). Men treated with buccal formmulation (Striant®) 30 mg twice a day and compared
to a group of patients given 5 mg of T gel formulation
daily showed no differences in mean T serum levels
(391) and its effect in sexual functioning were compparable when giving injectable T enanthate (392).

c) Transdermal Formulations

-The long acting formulation available (T
Undecanoate) shows more favorable kinetics than
the short acting ones: a first injection of 1,000 mg of
TU is followed by a second injection 6 weeks after
(loading dose) and then an injection every 12 weeks.
It does not reach supra - or subphysiological levels,
keeping serum levels physiological within the normal
range for 12 weeks of treatment period (Figure 6).
Thus, the side effects due to the serum fluctuation
levels of T are not observed with this formulation.
There are several studies showing the high efficacy
and safety of intramuscular TU (394-396). It must be
injected slowly - at least one minute - deeply into
the gluteal muscle. TU is generally well tolerated and
very few patients relate irritation or pain at the site of
injection (390). It has the advantage of requiring only
one injection every 3 months.

Transdermal preparations are available either as skin
patches or as hydroalcoholic gel and are designed
to deliver 5 to 10 mg of T per day (2). They should
be used daily and normally provide uniform T serum
levels during the treatment. Their efficacy and safety
are well demonstrated (390). The patches can be
scrotal and non scrotal, and these can be without or
with enhancers in order to increase the skin absorption
(393). Dose adjustment should be considered since
the skin absorption can vary between men. Skin
irritation is a common side effect with the patches
but uncommon with the gel. Some men – and this
is different between cultures - also complain of lack
of spontaneity and even shame in using both scrotal
and non-scrotal patches. There were some reports
of men being dissatisfied in shaving the scrotal skin
and difficulties to place and keep in place the patches
all time. Patient’s compliance with T gel seems much
better than with T patches (390). After 5 minutes the
gel dries and swimming or having a shower 4 to 6
hours after does not affect T serum levels. Since
gel achieves a steady-state level within few days,
timing of application is not an issue. Transdermal
formulations also have the advantages of flexible
dosage, self-administration and immediate decrease
in T serum levels after interruption of treatment.

f) Alternatives to testosterone
1. Oral Clomiphene and other Antiestrogens:
Estrogens exert a negative feedback on gonadotropphin secretion (see Figure 4). Anti-estrogens class
1, due to their antagonistic effects on Estrogen Recceptor (ER) in the hypothalamus and pituitary, have
the potential to increase serum T levels in men with
hypogonadotropic (secondary) hypogonadism by
restoring physiological endogenous testosterone
secretion, while maintaining testicular volume and,
potentially, spermatogenesis. In addition, some antiestrogens, as tamoxifen, do not act as antagonist in
all the tissues, but maintain some estrogenic activiity (selective estrogen receptor modulator, SERM)
in some tissues as the epididymis (397) and maybe

d) Subcutaneous Formulations
Subdermal pellet implants of T are used since 1940
(162). There are many reports showing their benefits
but also their complications (eg. infection, extrusion).
They need a specialist to be implanted and have a
prolonged period of action (around 6 months).
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Figure 6: Injectable Testosterone Enanthate (TE) and Testosterone Undecanoate (TU) Pharmacokinetics.

2. Human Chorionic Gonadotropin (hCG):

the bone. In fact following administration of other
SERMs, as raloxifene and toremifene, an increased
bone mineral density in GnRH agonist-treated men
has been demonstrated in men treated with GnRH
agonist and therefore hypogonadal (398).

Human chorionic gonadotropin (hCG) is purified
from the urine of pregnant women and shows the
same biological activity as LH, but with a longer halflife. One injection of 5000 units stimulates T secrettion for 3 to 5 days on condition that the Leydig cells
are responsive. It is mainly used in the condition of
hypogonadotropic (secondary) hypogonadism when
fertility is required, in combination with FSH or humman menopausal gonadotropins. It is usually admministered intramuscularly three times a week at a
dose of 1000-2000 units, or twice a week at a dose
of 5000 units. T levels should be monitored after 1-2
months of therapy, the day before the next injection.
If hCG alone is not sufficient in restoring sperm prodduction, FSH could be added. Responsiveness to
hCG is influenced by several factors including testis
volume, and the time of onset of hypogonadism (preppubertal versus postpubertal). Side effects of hCG
per se are limited, but due to the expected rise in T
plasma levels, monitoring would be the same as for
T substitution. Once pregnancy has been achieved,
patients usually go back on T therapy, due to the
higher patient compliance (404).

Shabsigh et al (399) reported positive results in terms
of T rise with clomiphene citrate (25 mg daily) in a
study on 36 men with T deficiency (less than 3 ng/
ml), thus confirming previous experiences of Guay
et al (380,400) in subjects with ED. However, an impprovement of sexual symptoms was described by
Guay et al.(380) in ED subjects only after prolonged
therapy (four months). A recent study indicates that
clomiphene is able to restore normal T and LH levels
and to improve sperm motility and erectile function in
most (70%) of male patients with prolactinomas and
persistent hypogonadism under usual dopaminergic
therapy (401). Because an increased estrogen-meddiated negative feedback on hypothalamus-pituitary
gland has been hypothesized as a possible cause of
the obesity-induced T deficiency (see Figure 4), it is
conceivable that anti-estrogens may help in restoriing T levels in such a common condition. However,
only few data are available for clomiphene in the socalled late-onset hypogonadism (402). Also tamoxiffen, in a retrospective study in subjects with infertility,
was able to increase T and gonadotrophins (403). In
conclusion, there are preliminary evidences of some
beneficial effect of antiestrogens in restoring testticular function in specific subgroup of ED subjects
(secondary hypogonadism/TD). However, long-term
double blind, placebo-controlled studies are needed
to verify their activity in male subjects with sexual
dysfunction and, more important, their safety.

3. Future Androgen Therapies: Selective
Androgen Receptor Modulators (SARMs)
(review in Bhasin et Jasuja 2009, 405)
Selective androgen receptor modulators (SARMs)
are a new class of AR ligands that might change
the future of androgen therapy dramatically. The
discovery and development of SARMs provides
the opportunity to design molecules that exert
androgenic activities variable from one tissue to
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another to elicit the specific desired activity. An
ideal SARM for the treatment of primary or secondary
TD would be orally active, with a pharmacokinetic
profile consistent with once a day administration,
capable or incapable of stimulating the prostate,
seminal vesicles, and other sex accessory tissues
at doses equipotent to those needed to provide
increases in muscle mass and strength along with
fat-free mass, support bone growth, and maintain/
restore erectile function, libido, virilization, and
male habitus. Unlike testosterone, these SARMs
are not substrates for 5α-reductase activity. Other
activities that are considered undesirable should
be diminished or eliminated, such as potential
liver toxicity, blood pressure effects and fluid
retention, induction of gynecomastia, infertility and
overstimulation of erythropoiesis. With improved
pharmacokinetic characteristics and tissue-selective
pharmacological activities, SARMs can be expected
to extend the clinical applications of androgens to
osteoporosis, muscle wasting, male contraception
and diseases of the prostate. Mechanistic studies
with currently available SARMs are able to define the
contributions of differential tissue distribution, tissuespecific expression of 5α-reductase, ligand-specific
regulation of gene expression and AR interactions
with tissue-specific coactivators to their observed
tissue selectivity.

definitive evidence exists for the role of 5α-reducttase. The tissue-specific expression of 5α-reductase
makes it a unique contributor to tissue selectivity.
Specific inhibition of the type 2 enzyme by finasteride
blocks the conversion of T to DHT in the prostate,
and T exhibits partial agonist activity in the regrowth
of this tissue in castrated rats. Therefore, for SARMs
replacing testosterone, which should have relatively
low intrinsic activity and/or potency and do not intteract with 5α-reductase, tissue selectivity might be
caused simply by their partial agonist activity in the
prostate. Most SARMs with verified tissue selectivity
appear to be partial agonists in the prostate, which
indicates that their tissue selectivity is related, at
least partially, to the tissue-specific expression of
5α-reductase. If tissue selectivity can be achieved
by lack of interaction with 5α-reductase, it might also
be achieved by tissue-specific metabolism of the liggands by 5α-reductase. Several approaches might
make use of the potential tissue-specific conversion
to develop SARMs, including inactive parent comppounds that are activated by type 2 5α-reductase in
the prostate to form anti-androgens, or AR agonists
that are inactivated by type 2 5α-reductase in the
prostate, and, finally, AR agonists that are converted
to anti-androgens only by type 2 5α-reductase in the
prostate. The feasibility of these approaches might
be limited by the chemical structures of 5α-reducttase substrates. However, the common interaction of
T as substrate and ligand of 5α-reductase and AR,
respectively, indicate that this might be exploited as
another unique therapeutic application of SARMs.
The focus will thus be on non-steroidal AR-agonists.
Current investigations focus on substances like
quinolinone analogs, aryl propionamide analogs, hyddantoin analogs, and tetrahydro-quinoline analogs.

Research into SARMs has made dramatic progress
over the past decade, and several lead compounds
with various chemical structures and in vivo tissue
selectivity have been identified and developed,
with some proceeding to clinical trials. Most of the
discovery and development efforts continue to be
devoted to nonsteroidal AR agonists as anabolic
SARMs. Meanwhile, there is growing interest in the
search for non-steroidal AR antagonists and peptide
antagonist as tissue-selective anti-androgens. The
mechanism of tissue selectivity of SARMs remains
unclear, although tissue-specific expression of 5αreductase appears to have a role for many of the
SARMs that are identified currently. It is not clear if
other mechanisms related to SARM action contribute
to the observed tissue selectivity in vivo. Future
mechanism-based drug design will rely on further
investigations of the mechanisms of action of known
SARMs, including co-regulator recruitment during
the genomic actions of ARs, signaling pathways
involved in the non-genomic effects of ARs, and
potential tissue-specific distribution.

4. Practical aspects:
Guidelines referring to the main indications of
T therapy in Sexual Medicine, as well as to the
main available preparations may be found in
recommendations 10 to 17. The algorithm of figure
7 sketches the broad outline of TD treatment.

B. Estradiol, estradiol/
testosterone ratio,
estradiol receptivity (406)

Clinically, SARMs with improved pharmacokinetic
characteristics and tissue selectivity might expand
the therapeutic applications of AR ligands to
include androgen replacement therapy, muscle
wasting, osteoporosis, male contraception, BPH
and prostate cancer.

I. Physiological reminder:
The testosterone/estradiol ratio represents aromatase
activity since low testosterone levels may result from
lower production or higher metabolization to estradiol
by the enzyme aromatase. Also conditions of insulin
resistance or hyperglycaemia most likely result in
reduced androgen synthesis by mitigating Leydig cell

Of the mechanisms that have been proposed to
achieve tissue selectivity of AR ligands, the most
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Figure 7: Algorithm for the treatment of the Testosterone Deficiency Syndrome

Consider discontinuation
Search for other causes/treatments

Not improved after 6 months

Improved

Continue (bi)annual follow-up
including after age 40 annual DRE

Signs & symptoms, weight, serum T, Ht, PSA

Testosterone therapy

Not interested in fatherhood

Follow-up at 3 and 6 months

(if LH is not elevated)
-human Chorionic Gonadotropins [+ FSH]
-Anti-estrogens

Therapy that stimulates
endogenous T secretion

Interested in fatherhood

Exercise, low calorie diet, + medical/surgical intervention

If obese or overweight, advise losing weight

hematocrit, prostate, others (including breast,
severe obstructive sleep apnea syndrome, severe heart failure)

Assess possible contraindications or cautions to be
taken in use of testosterone therapy

Man with Testosterone Deficiency Syndrome

Signs and/or symptoms AND repeatedly low testosterone level

response to gonadotrophins; but, in addition, also
the central regulatory unit seems to be attenuated by
the aromatization product of testosterone: estradiol
(aromatase is mainly located in fat tissue and,
thus, obesity might trigger hypogonadism also by
inhibition of gonadotrophin release via the activated
hypothalamic estrogen receptors).

of a second estrogen receptor subtype (ER-beta),
the detection of aromatase in the prostate, and
the identification of rapid nongenomic estrogen
signaling. We now know that estrogens are essential
for normal tissue homeostasis within the prostate
and that too little or too much leads to perturbation
of the glands growth and the emergence of disease.
We are also beginning to recognize the importance
and differential roles of the estrogen receptors ERalpha and ER-beta. Specifically, the activation of ERalpha leads to aberrant proliferation, inflammation,
and the development of premalignant lesions, while,
in contrast, the activation of ER-beta is critical
in prostatic stromal-epithelial cell signaling and
mediating antiproliferative effects that balance the
proliferative action of androgens on the epithelia.

Aromatase belongs to the cytochrome P450 family
and forms an electron-transfer complex with its partnner, NADPH-cytochrome P450 reductase. Because
of the membrane-bound character and heme-bindiing instability, no crystal structure of aromatase has
been reported so far. Hence, aromatase polymorpphism may play a pivotal role in facilitating the efffects also of testosterone as a variable degrader and
modulator of this steroid.

These data have established the importance and
complexity of estrogen action. We now know that
estrogens have the capacity to exert both beneficial
and adverse effects in the prostate via ER-beta and
ER-alpha, respectively. Based on this, the selective
targeting of estrogen action may form the basis of
new therapies for prostate disease.

II. Cardiovascular effects of
estrogens:
Protective roles of estrogens against cardiovascular
disease has been appreciated for many years until the
equivocal results of cardiovascular outcomes in clinical
trials on hormone replacement therapy were reported.
Although new ongoing trials aim to resolve these
discrepancies, it is obvious that cardiovascular effects
of estrogens are complex and diverse also in men.

C. other hormones

To understand further effects of estrogens, the
detailed knowledge on the specific role of both
classical estrogen receptor (ER) subtypes and G
protein-coupled receptor are of importance. The
pattern of ER-alpha and ER-beta expression in
various tissues, the genomic and non-genomic
estrogens versus subtype selective ER-alpha
and ER-beta stimulation on isolated tissues and
in different knockout animal models are of pivotal
importance. As ER-alpha and ER-beta are expressed
differentially, the pattern depends on tissue, sex and
diseased condition. However, a clear role for each
ERs have to be finalised with focus on mechanisms
and by exploring the potential of ERs-selective
agonists for clinical utility.

I. Prolactin
1. Physiological role
Prolactin (PRL) is a 23 kDa-polypeptide secreted by
pituitary lactotroph cells. Circulating forms of prolacttin include, beside the usually predominant monommer form (23 kDa), high molecular forms such as
macroprolactin (>100 kDa), a biologically inactive
complex of PRL and IgG. PRL secretion is mainly
inhibited by dopamine (DA), via D2 receptors, and
stimulated by serotonin and thyrotropin-releasing
hormone (TRH), the three-aminoacid peptide, which
stimulates also thyrotropin (TSH) secretion (review
in Sobrinho, 407).
In mammalians, the main physiological role of PRL
is, during gestation, to prepare the breast for milk
production, and, during puerperium, to stimulate lacttation. During breast-feeding, PRL secretion is mainttained elevated by suckling, via a peripheral nervous
loop. It is likely that PRL is also involved in regulattion of a variety of brain functions, overall directed
to organize and coordinate behavioural and neuroeendocrine adaptations during pregnancy and lactattion. In addition, PRL inhibits ovulation, by blocking
the pulsatile secretion of GnRH, therefore providing
to breast-feeding women a natural method of conttraception (2, 408). According to these important
actions of PRL, knocking out PRL gene in mouse
resulted in female infertility.

III. Estrogens and the prostate:
Special attention should be paid to prostate tissue:
both androgens and estrogens play a marked role
in the prostate and are critical for normal prostate
growth and development. The role of androgens in
the prostate and in prostate disease is well known,
however, the role for estrogens in the prostate and
in prostate disease is complex and is still only just
beginning to be appreciated.
Our understanding of the role and action of estrogens
in the prostate has advanced significantly recently
due to important discoveries, including the discovery

723

comitte 14.indd 723

8/25/2010 1:09:25 PM

In contrast to the importance of PRL in female reprodduction, the physiological role of this hormone in
males is still obscure. Gene deletion of PRL or of
its receptor does not alter male reproductive fitness,
although this receptor is expressed in the brain, testtis, male accessory glands and even in the penis.
Several studies have shown that PRL increases folllowing male orgasm (review in Kruger et al [409]),
hypothesizing a negative feedback control of this
PRL surge on sexual motivation, contributing, thereffore, to the post-orgasmic refractory period. Howeveer, it is noteworthy that the post-orgasmic rise in PRL
is relatively modest and similar in men and women,
who are less prone to post-orgasmic refractoriness
and satiety. In addition PRL increases during other
emotional, stressful, or disturbing conditions (includiing venipuncture) or following stimulation of the nippple or areola (2,410).

HPRL, prolactin-lowering drugs are able to restore
both T levels and libido (408), while TT alone is not
as effective (2,410).
The relationship between HPRL and erectile
function is under debate. Some authors have
suggested a possible pathogenetic link between
severe ED and SHPRL (2,408). In a consecutive
series of 51 men with SHPRL and prolactinoma
compared to 51 age-matched normal controls,
96.7% of the former vs 13.7% of the latter (p<
0.0001) had a reduction of the nocturnal erections
although only 50% of the patients complained about
sexual disturbances (413). The number of nocturnal
erections correlated with the PRL levels. Following
treatment with cabergoline, NPT normalized in 60%
of patients who had normalized PRL levels and in
8% of patients who did not. However, in a series of
2146 men with SD, Corona et al. did not confirm a
significant association between SHPRL and severe
ED after adjustment for confounders (408).

It has been demonstrated that a low PRL response to
a serotonergic challenge could be considered a mirrror of a blunted central serotoninergic function (411).
Recent data indicate that also circulating prolactin, in
the normal physiologic range, could mirror the central
serotoninergic tone. In fact, among males consultiing for sexual dysfunction, hypoprolactinemia
(i.e. prolactin levels in the lowest quartile) is assocciated with particular psychobiological features,
often considered as reflecting a low serotoninerggic signalling. These include a higher prevalence of
premature ejaculation and anxiety symptoms along
with MetS and arteriogenic ED (412)

Among patients with MHPRL, repeat blood sampling
revealed normal PRL values in almost one half of
cases, most probably due to venipuncture stress.
On the other hand, the same study (408) confirmed
that in patients with SHPRL, false positive cases
could derive also from the presence of a macrroprolactin (9.4%). SHPRL underlined an organiic problem in the hypothalamic-pituitary region in
2/3 and a drug-induced condition in almost 1/3 of
cases, being, therefore, a condition to be carefully
addressed. Several medications can induce HPRL
via a number of neuroendocrine mechanisms, inccluding an impairment of dopaminergic transmisssion or an increase in serotoninergic or opiatergic
transmission. Estrogens directly stimulate PRL
synthesis (review in Molitch [414]). The use of sellective serotonin reuptake inhibitors has been asssociated with a mild HPRL and a decreased sexual
desire (415). SSRI-associated hypoactive sexual
desire was still present after adjusting for PRL leveels, therefore suggesting a PRL-independent effect
of this class of anti-depressant on libido (415). Tabble XVI summarizes the main causes of HPRL.

2. Hyperprolactinemia:
pathophysiological aspects
Although the physiological role of PRL in males is
still poorly understood, the association between
hyperprolactinemia (HPRL) and derangements
in both the reproductive and sexual behaviors is
better defined. The prevalence of mild HPRL (PRL
>420 mU/L or 20 ng/ml) in male subjects with sexual
dysfunction is quite variable, ranging from more
than 13% to less than 2% (2,408). In these subjects,
severe HPRL (SHPRL, PRL > 735 mU/L or 35 ng/mL)
is a relatively rare event (less than 1%; 2,408). Milder
forms of HPRL (MHPRL) do not play a significant
role in the pathogenesis of male SD. Conversely,
SHPRL has a negative impact on sexual function,
impairing sexual desire - as well as erectile function
- and T production (2,408). It has been demonstrated
that in subjects with SD, a severely reduced libido is
associated with a 10-fold increase in the prevalence
of SHPRL (408). A PRL-induced hypogonadism,
which is frequent but not constant, and results from
a PRL-dependent decrease of LH secretion, could
explain, at least partially, this association (2,408).
PRL may also play a direct role in the control of male
sexual desire. Among hypogonadal subjects with

3. Clinical aspects
a) Sexual dysfunctions of hyperprolactinemic
men:
A compilation of over 300 hyperprolactinemic men
found sexual dysfunctions in 88%, including ED in
almost every case (410). The most typical pattern
associated ED with hypoactive sexual desire (HSD).
As reported above, nocturnal erections are reduced
in most men with SHPRL (408,413). Measuring
systematically PRL in over 2100 men with mixed SDs,
Corona et al (408) found no association between
ED and HPRL, but 92% of the studied population
complained about ED which may have reduced
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Table XVI: Etiology of male hyperprolactinemia.

1. Physiologic

c) Systemic disorders

- Stress (including venopuncture)

I) Chronic renal failure

- Sleep

II) Hypothyroidism
III) Epileptic seizures

- Orgasm

IV) Herpes zoster

- Exercise
- Breast nipple or areola stimulation

d) Drug induced
I) Antipsychotics and other
dopamine receptor blockers
(including antiemetic)

2. Pseudo-hyperprolactinemia
- Macroprolactin

-

Phenothiazines (chlopromazine,
mesoridazine, thioridazine,
fluphenazine, perphenazine,
trifluoperazine)

-

Butyrophenones (haloperidol,
pimozide, fluspirilene, penfluridol,
risperidone)

-

Benzamides (sulpiride, amisulpride,
levosulpiride, cisapride,
metoclopramide)

-

Thioxanthenes (chlorprothixene,
thiothixene)

3. Pathologic
a) Hypothalamic-Pituitary Stalk Damage
I) Hypothalamic tumors
- Germinomas and other germ tumors
- Gliomas
- Astrocytomas
- Craniopharyngiomas
- Meningioma

II) Dopamine synthesis inhibitors:
α-Methyldopa

- Metastases
II) Infiltrative and infective
disorders

III) Catecholamine depletors:
Reserpine

- Langerhans’ histiocytosis

IV) Antidepressants

- Sarcoidosis and tuberculosis, syphilis

-

Selective serotoninergic reuptake
inhibitor (SSRI; citalopram,
paroxetine, sertraline, fluoxetine,
fluvoxamine, escitalopram)

-

Serotoninergic-noradrenergic
reuptake inhibitor (SNRI)/ atypical
antidepressants (venlafaxine,
trazodone, mirtazapine, bupropion)

-

Tricyclic (chlorimipramine,
amitriptyline)

- Encephalitis
III) Head trauma

b) Pituitary diseases
I) Pituitary tumors
- Prolactinoma
- Acromegaly

V) Opiates

- Plurihormonal adenoma

VI) H 2 antagonist

- Macroadenoma with stalk compression
II) Infiltrative
- Primary hypophysitis

-

Cimetidine

-

Ranitidine

VII) Calcium channel blockers:

- Sarcoidosis and tuberculosis, syphilis

-

- Fungal, parasitic, viral

Verapamil

VIII) Hormones

III) Head trauma

-

Estrogens

IV) Empty sella

-

Antiandrogens

IX) Anticonvulsivants:

V) X-irradiation

-

Phenytoin
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the chance of such an association. In their series
SHPRL but not MHPRL was significantly associated
with HSD. However HSD was absent in one third of
men with SHPRL. Gynecomastia was not associated
with HPRL. Retarded ejaculation and anorgasmia
have also been observed, mostly associated with
ED (410), but sometimes isolated (416). In the
above series of mixed SDs, retarded ejaculation was
associated with HPRL, but no more after adjustment
for the use of hyperprolactinemic drugs (417). Some
cases of retrograde ejaculation cured by dopamineagonist therapy have also been reported (418).

almost 50% of MHPRLs found at first assay (408).
If not already checked, serum T and TSH should be
measured in the same time.

c) Screening for macroprolactins:.
In case of non drug-induced SHPRL associated
with a normal T and/or a normal sexual function,
it is recommended to screen for these biologically
inactive variants of PRL with high molecular
weight, which constitute “false HPRLs”. This may
be done by means of PRL chromatography or, in a
cheaper way, precipitation with polyethylene glycol.
Macroprolactinemias account for 10 to 22% of all
HPRLs (2) and are found in about 1‰ of the general
population (419). Exceptional macroprolactinemias
associated with biologic activity or with a pituitary
adenoma have been reported (2,408,422).

b) Prevalence of hyperprolactinemia in men
with erectile dysfunction:
Routine determinations of serum PRL found HPRL
in 1 to 5% of ED patients. Compiling the 10 largest
series of literature led to a prevalence of SHPRL at
0.62% and of pituitary adenomas at 0.38% among
8700 ED patients (2). In addition 1.5% of these
patients had MHPRL. Though low, these figures are
somewhat higher than the prevalence in the general
population (SHPRL in 0.27%, and pituitary tumors in
0.03% among over 13000 Asian men) (419,420).

d) Looking for significant etiologies:
Drug-induced HPRL accounts for 17% (423) to 26%
(408) of HPRLs in men with SD (table XVI). Secoondary HPRL may also result from hypothyroidism
(significant association with high serum TSH [408],
renal insufficiency and cirrhosis, and to any process
disturbing the hypothalamic-pituitary dopaminergic
transmission (including different types of hypothallamic and pituitary tumors). Primary HPRL may be
idiopathic, but in most men it is associated with a
PRL-secreting pituitary adenoma (prolactinoma).
Macroprolactinomas (> 10 mm diameter), as other
types of hypothalamic or pituitary tumors, are likely
to result in tumorous complications: visual disturbbances, or even blindness, due to compression of
the optic chiasma, and hypopituitarism, which may
become life-threatening if decompensated (figure 8).

c.Prevalence of hyperprolactinemia in men with otheer sexual dysfunctions: It is also very low. No SHPRL
was found in consecutive series of men consulting
for HSD without associated ED (n=53), non drug-indduced anorgasmia/retarded ejaculation (n=74), and
premature ejaculation (n=124) (410).

4. Diagnosis
a) Routine or selective prolactin measurement?
Although SD may be for a long time the only sympttom of male HPRL, a curable cause which may be
linked to a life-threatening pituitary adenoma, the
very low prevalence of SHPRL can hardly justify routtine PRL measurement, especially in ED patients.
Restricting it to those men with low T would have led
to miss 6 of 12 SHPRLs and 3 of 7 pituitary tumors
found in 1800 ED patients (156). Likewise sexual dessire may be normal in many ED patients with HPRL
(410,421). Combining both criteria would be more
efficient. Reassessing the results of 1370 consecuttive ED patients, Buvat (410) found that by restricting
the measurements to those men with HSD or serum
T < 4 ng/ml (low + low normal values), they would
have saved over 50% of the measurements while
missing only one of 10 SHPRLs, and none of 6 pituiitary tumors. PRL should also be measured in case
of isolated HSD, and retarded or absent orgasm.

Any non drug-induced HPRL must therefore benefit
from a scan or better a MRI of the hypothalamic-pittuitary area, especially in case of SHPRL. In a comppilation of 8700 ED patients by Buvat et al (2), 67%
(31/46) of those with SHPRL harboured a pituitary
tumor. Macroprolactinomas are the most prevalent in
these men (413). Some microprolactinomas (diameeter < 10 mm) have also been reported in men with
SD and MHPRL (408,421).

e) Additional investigations to be done in case
of macroprolactinoma:
Campimetry and assessment of the main pituitary

b) Measuring serum prolactin:
Blood must be sampled fasting, preferably following
a 20 min rest to reduce the stress linked to venipunctture. In case of result > 20 ng/ml (400 mUI/l), the
test should be repeated after discontinuation of any
drug likely to increase PRL (table XVI), if possible 20
min after insertion of a catheter. This would eliminate

Figure 8: MRI picture of a macroprolactinoma
revealed by an erectile dysfunction problem (serum
prolactin 180 ng/ml, serum testosterone 3.3 ng/ml)
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functions to detect a possible hypopituitarism are
recommended and will be better achieved by an enddocrinologist. De Rosa et al (413) found 10 hypothyrroidisms and 3 hypoadrenalisms among 41 men with
macroprolactinomas.

receptors of PRL, interleukins 2-7, erytropoietin, and
colony-stimulating factor. Each GH molecule binds to
two receptors, forming a dimer that is directly transllocated to the nucleus or primes a JAK2-dependent
cascade of intracellular phosphorylation, where signnal-transducing activators of transcriptional proteins
(STATs) play a major role. This hormone is used cliniically to treat children’s growth disorders and adult
growth hormone deficiency. A number of factors are
known to affect GH secretion, such as age, gender,
diet, exercise, stress, and other hormones, as well
as sex steroids. In particular, androgen stimulates,
while estrogen inhibits, GH release.

5. Treatment of sexual dysfunctions
of hyperprolactinemic men
Dopamine-agonist agents (mainly bromocriptine and
more conveniently cabergolide which often requires
a single administration per week) should be the
first choice treatment in case of SHPRL. In most
cases these prolactin-lowering agents normalize
every aspect of sexual function, in addition to the
serum PRL and T levels. They may also shrink the
associated prolactinomas, or at least prevent their
growth (408,410,424). Conversely, the success rate
of these agents does not exceed the placebo effect
in the MHPRL-associated SDs (2).

2. Gonadal and sexual functions in
men with excessive or deficient GH
secretion:
- GH excess (acromegaly): The most common diseease of GH excess is a pituitary tumour composed
of somatotroph cells of the anterior pituitary, casing
a syndrome known as acromegaly. Acromegaly is a
relatively rare condition, with an estimated prevallence of 20-60 cases per million. Measurement of
the serum concentration of GH or of its induced
protein IGF-1 has become a pivotal criterion in both
the diagnosis of the disease and the establishment
of cure after appropriate (surgical and/or medical)
treatment. The pituitary adenoma may become large
enough to cause headaches, impair vision by presssure on the optic nerves, or cause deficiency of other
pituitary hormones by displacement. Secondary hyppogonadism is a relatively common feature of acrommegaly (427-429). Prolonged GH excess thickens
the bones of the jaw, fingers and toes. Accompanyiing problems can include muscle weakness, insulin
resistance and pressure on nerves, casing carpal
tunnel syndrome. Cardiomyopathy and an increased
mortality rate due to cardiovascular events are commmon. Although impotence and decreased libido is
often reported as a symptom of acromegaly in textbbooks (426), it is still unclear if it is due to the excess
of GH or to the compression by the GH-producing
tumour of the neighbouring gonadotrophin produciing cells. An excess of PRL, caused by mixed hyperproduction of GH and PRL or by compression of the
pituitary stalk, is a common feature of acromegaly,
which can partially contribute to the sexual dysfuncttion. Moreover, due to the similarity of GH and PRL
receptors, GH excess induces PRL-like effects and
can induce galactorrhea. Patients with acromegaly
have also prostate enlargement (429), which can be
partially normalized upon disease control by surgery
or medical therapy (427,428). It has been demonsstrated that in acromegalic subjects, adequate surgiccal and or medical therapy can also partially revert
hypogonadism, although an irreversible hypogonadiism has been described in those with larger adenommas (427-429). In none of these studies (427-429)
was acromegaly-related sexual dysfunction was inv-

Transphenoidal removal may also be proposed in
case of prolactinoma. It may definitely cure both
the tumor and the HPRL (425), and protect against
any further tumorous complication. However dopammine-agonist therapy is more often chosen as first
line treatment at least in case of microprolactinoma,
since tumorous extension or complications seldom
occur with this therapy (2,424). In case of macroprolactinoma, hypogonadism may persist despite the
return to a normal PRL level. Such patients require
the combination of T therapy with dopamine-agonist
therapy. T therapy alone might stimulate the growth
of the pituitary tumor through the aromatization of T
into estradiol (2).

II. Growth Hormone
1. Physiological role:
Growth hormone (GH) is a 191-amino acid polyppeptide synthesized and secreted, under control of
growth-hormone releasing hormone (GHRH, posittive) and somatostatin (SRIF, negative) of somatottroph cells in the anterior pituitary (426). Its secrettion is also positively regulated by the 28-amino acid
peptide ghrelin, synthesized primarily in peripheral
tissues, as stomach. The primary role of GH is to
promote linear bone growth, through the promotion
of insulin-like growth factor 1 (IGF-1) synthesis in the
liver and other peripheral tissues. GH also has geneeral metabolic effects that result in a positive protein
balance. It increases lipolysis, which causes the rellease of free fatty acid from adipose tissue. Carbohyddrate metabolism is also affected, through the stimullation of neoglycogenesis. The availability of this
alternative fuel allows for the utilization of the spared
proteins for growth. The GH receptor is a monomeric
620-amono acid protein of the class I cytokine-hemattopoietin receptor superfamily, homologous with the
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vestigated. In subjects with acquired GH deficiency
in adulthood, GH supplementation increases prosttate size, an effect that was further potentiated by
androgen supplementation in those who were also
hypogonadal (430). These findings suggest a direct
relationship between GH/IGF-1 axis and prostate
size, at least in the youngest subjects.

III. Melanocortins: Alpha MSH and
other pro-opio-melanocortin
derivatives
Melanocortins (MC) are a family of peptides, includiing adrenocorticotrophic hormone (ACTH) and α-,
β-γ melanocyte-stimulating hormones (MSH), derived
from the cleavage of a large precursor peptide: proopiomelanocortin (POMC). Both α-MSH and β-MSH
interacts with specific MC receptors (MCRs), MCR3
and MCR4, within the hypothalamus and the limbic
system, and, in the experimental animal, mediate a
typical behavioural syndrome including grooming,
stretchings and yawnings, spontaneous penile erecttion and ejaculation and increased sexual receptiviity. Two synthetic analogs of α-MSH have been devveloped for human use. The first called melanotan
(afamelanotide, formerly CUV1647) is on track to file
for registration for its photoprotective properties and
the second is called bremelanotide (formerly PT141), and developed by Palatin Technologies (440).
Bremelanotide is a cyclic heptapeptide under develoopment for its erectogenic properties. Preliminary
studies indicate that, following intranasal or subcuttaneous administration, bremelanotide resulted in
healthy men and in men with ED in a statistically
significant erectile response (see in Miner and Seftel
(440) and Hellstrom (441) for reviews). In a recent
randomized, double-blind, placebo controlled study
in ED men, a favorable response with bremelanotide
has been reported in 33.5% of subjects, as comppared to 8.5% in the placebo group (442). Patient’s
satisfaction with intercourse was also greater in the
treated group. However, in all the studies drug-relateed adverse effect were present, as nausea, yawning
and flushing, which, somehow, limited the attractivenness towards this treatment. There are also concerns
regarding a possible increase in blood pressure.

- GD deficiency: Because in the aging male a
progressive reduction of GH release and IGF-I
synthesis has been described (review in Sherlock et
Toogood [431]), the effect of GH, with and without T
supplementation, has been tested in controlled trials.
Only a small, short-term (one month) controlled trial
in older individuals that were not GH or T-deficient
assessed sexual function. Neither GH nor T affected
the number of sexual intercourses or mood (432).

3. Possible effects of GH on the
penile mechanisms of erection?
It has been suggested that GH can induce peripheral
vasodilation by increasing endothelial nitric oxide (NO)
synthesis or activity through an IGF-1 induced effect
(433) or through a post-translational phosphorylation
of eNOS (434). In addition it has been demonstrated
that GH supplementation enhances NOS-containing
nerve fiber regeneration in both the intracavernosal
and dorsal nerves after experimental unilateral caveernous nerve neurotomy in the rat (435). In isolated
human penile strips GH can induce a dose-dependdent relaxation, along with an increase in cGMP
(436). However, all these effects were obtained at
a relatively high concentration of GH. A modest, but
significant, increase in cavernosal concentrations of
GH has been described during the physiological proccess of erection in men (436,437). Such an increase
is, however, at least 3 orders of magnitude lower
than those required to induce a 30% relaxation on
“in vitro” human strips (436). In a study of ambulatory
men no correlation was found between peripheral
GH levels and all the dimensions of the AMS questtionnaire, including sexual function (438). In a small
series of patients with organic, but not psychogenic
ED, peripheral GH levels were found lower than in
age-matched controls (439). In the same study caveernous GH level, in both organic and psychogenic
ED, was not different from the peripheral one (439).

IV. Oxytocin
Debackere and colleagues (443) in the 60’s originally
postulated that oxytocin (OT) could be released in
the male circulatory system during sexual activiity. In fact, using a cross-circulation technique, they
found that a manual stimulation, per rectum, of seminnal vesicles, prompted to a milk-ejection response
in the female partner. Further studies demonstrated
that a surge of OT happens during male sexual acttivity, peaking during or after orgasm. This evidence
in humans matches data from many other species.
In addition, because pharmacological administration
of OT increases the number of ejaculated spermatozzoa in different animal species, including human, a
physiological role for oxytocin during ejaculation has
been hypothesized. OT receptors are abundantly exppressed in the human male genital tract. However
conclusive data on effects of OT on human ejaculattion are still lacking (444,445).

4. Conclusions:
Prevalence of ED and decreased libido is increased
in acromegalic patients (426). However it is still a
matter of debate whether GH has a direct role in indducing these disorders or if the cause of reported
male sexual problems is the accompanying TD or
PRL increase. Hence, due to the low prevalence of
acromegaly in the general population, GH or IGF1 determinations are not recommended as first line
examination in male subjects with sexual dysfuncttion. Further studies on GH and erection are strongly
encouraged.
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3. P
 athophysiology of DHEA
deficiency

Brain OT plays an important role in the regulation
of male sexual behaviour, facilitating erection and
orgasm in different experimental animals through an
action on paraventricular nuclei of the hypothalamus
(446). Intranasal administration of OT makes human
more trusting and reduces anxiety and psychosocial
stress (446). However compelling evidence showing
that OT facilitates pair bonding in humans as it does
in animals is still lacking. In addition, in a double
blind, placebo controlled study, a specific effect of
intranasal OT on appetitive, consummatory and reffractory sexual behaviour was not found (447), even
though an anecdotal report indicates that intranasal
OT can facilitate orgasm in an otherwise anorgasmic
male (448).

Primary adrenal insufficiency manifests symptoms of
androgen deficiency through a lack of DHEA as well
as a variety of non-endocrine medical conditions.
The age-related decline in DHEA levels may correllate with many age-related phenomena such as diabbetes, insulin resistance, hypertension, atherosclerrosis, coronary artery disease, decreased bone mineeral density, cancer and dementia. Depression and
other mood disorders, eating disorders and chronic
stress states have also been reported. In the MMAS,
DHEAS was the only hormone which showed a strong
(negative) correlation to the prevalence of ED among
17 investigated hormones including T and estradiol.
Exogenous corticosteroids can decrease adrenal
DHEA synthesis as adrenolytic drugs, like mitotane,
and inhibitors of corticosteroid synthesis, like ketocconazole, can reduce adrenal production of DHEA.

V. Dehydroepiandrosterone
(DHEA) (review in 2,449)
1. Biosynthesis of adrenal androgens

4. Measurement of DHEA

DHEA is synthesized in the zona reticularis of the
adrenal gland, and is sulfated via sulfotransferase
into DHEA-Sulfate (DHEA-S), which is thought to be
the storage form of DHEA. The majority opinion is
that there is free interconversion between DHEA and
DHEA-S. The production follows an age-dependent
pattern: decreasing with age. While serum DHEAS concentration does not vary throughout the day,
DHEA secretion follows a diurnal pattern similar to
that of cortisol.

Measuring DHEA blood levels is generally not
recommended because of its circadian secrettion during the day and its short terminal half-life
of approximately 4.5 hours. The measurement
of DHEA-S is preferred because of more stable
levels in the blood due to its longer half-life of appproximately 24 hours. The measurement of DHEAS can be performed at any time during the day.

5. D
 HEA replacement in adrenal
insufficiency

2. Mechanisms of Action of DHEA:

Adrenal insufficiency has been traditionally treated
with glucocorticoids alone or with mineralocorticoids,
but treating the concurrent androgen deficiency with
DHEA has not yet reached standard of care, despite
the obvious decrease in quality of life including
decreased vitality, increased fatigue, reduced
physical function, and sexual dysfunction. RPCTs
of DHEA replacement in adrenal insufficiency have
given conflicting results: DHEA improved overall wellbeing, mood, and sexual functioning in the majority
of the studies, which mainly included women. Insulin
sensitivity and lipid profiles have benefited. However,
other studies did not confirm these effects.

DHEA is considered as a prohormone, which is convverted peripherally to other sex steroids (especially
T and E2), and the steroid produced depends on the
particular 17-hydroxylase enzymes predominating in
that particular tissue.
Recently, a putative receptor specific for DHEA
has been identified on endothelial cell plasma
membranes that structurally related steroids failed
to compete for binding, which has been shown to
acutely increase NO release from intact vascular enddothelial cells. These effects may be both genomic
and nongenomic, and are independent of other sterroid hormone receptors. These findings have posssible implications for DHEA as an antiatherogenic
compound, as DHEA independently inhibited human
vascular smooth muscle cell proliferation in vitro,
and in vivo (450), possibly by regulating cell cycle
relevant proteins through a cytoplasmic steroid-hormmone-independent pathway (451), especially Gi/o
protein-mediated and ERK ½ dependent, (452). Iwassaki et al (in 2) demonstrated that both DHEA and
DHEA-S had possible anti-inflammatory and immunnomodulatory effects by inhibiting proinflammatory
cytokine-induced transcription, an effect that neither
estradiol or testosterone could duplicate.

6. D
 HEA therapy in healthy aging
subjects
DHEA improved overall sense of well-being comppared with placebo in an earlier study of a mixed cohhort of men and women which used a questionable
methodology. But other studies failed to show benefit
in aging men. Regarding improvement in sexual functtion, the effects of DHEA administration have been
conflicting, demonstrating benefits in older women,
but none in aging men (2,453). A randomized, placebbo-controlled trial in 40 ED patients claimed improvemment on 50 mg DHEA administered for 6 months, but
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objective data were missing in this paper. A recent
review of the effects of endogenous and exogenous
DHEA on cardiovascular disease risks reiterates
the inconsistencies regarding the metabolic efffects of DHEA supplementation, and suggests that
positive effects have not been consistently shown.

roid diseases and SD in men has not been systemaatically studied until recently.

2. Hyperthyroidism and sexual
function:
In a consecutive series of 755 men presenting with
SD, a two-fold greater prevalence of hyperthyroidiism was evident among the men with premature
ejaculation (PE) (455). According to this finding, Carrani et al (456) in a small multicentre, prospective
study, demonstrated that most (50%) hyperthyroid
patients have PE, a prevalence that was substantiallly reduced (15%) by treating the underlying disease,
with a consequent doubling of ejaculatory latency. A
recent study in a Turkish population essentially conffirms an association between the hyperthyroid state
and premature ejaculation, which was substantially
ameliorated by therapy of the thyroid disease (457).
However Waldinger et al (458) did not find any rellationship between PE and thyroid dysfunction in a
cohort of 620 men with life-long PE, what logically
suggests that the association with hyperthyroidism
is restricted to the acquired type of PE.

7. Other proposed uses for DHEA
therapy
Beneficial effects on mood have been observed
while using DHEA as treatment for depression and
dysthymia, but only minor and transient improvemments in cognitive performance were observed in
Alzheimer’s Disease. In terms of bone health, the
beneficial effects of DHEA supplementation are felt
to be minor though proven in elder women in a 12
months RPCT (453). DHEA supplementation has
been shown to reduce the frequency of flares and
decrease steroid dose requirements in systemic luppus erythematosus. The potential for immunoregullatory effects of DHEA has been reinforced by the
presence of specific binding found in murine T cells.
Specific binding of DHEA on muscle cells suggests
the possibility of DHEA therapy in muscular disorders.

3. Hypothyroidism and sexual
function:

8. Conclusions

In Carani’s study (456) it was also shown that mediccal treatment of the opposite state, hypothyroidism,
resulted in a two-fold decrease in ejaculatory latency
and a reduction in delayed ejaculation. Hence, the
view that thyroid hormones regulate the ejaculatory
reflex is gaining credence. Carani’s study also sugggests that low sexual desire and ED may be related
to hypothyroidism and can be normalized by thyroid
hormones therapy (456). The underlying pathogennetic mechanisms are not completely clarified. Altthough it is possible that a hypothyroidism-induced
PRL rise could mediate these negative effects on
male sexuality, a direct role of thyroid hormones on
reproductive tissues has also been postulated. A role
for hyperthyroidism-induced anxiety was also envisaaged (455,457). A recent study (459), in a limited
number of ED patients, indicated that ED is extremelly common in males with thyroid dysfunction. Treatmment of the latter restored erectile function. Hence,
more studies are needed to clarify the role of thyroid
hormones on male sexual response.

DHEAS is the most abundant circulating sex steroid
which is converted to other steroid sex hormones,
and also may have a direct action on its own cell
membrane receptor. DHEA deficiency has been corrrelated with symptoms of androgen deficiency and
its supplementation has been shown to be beneficial
to patients with primary and secondary adrenal inssufficiency. However, studies looking at the effects
of DHEA supplementation on other conditions have
been inconsistent to date. The new data on DHEA
has shed some important information, but we have
a long way to go before we feel that we understand
the complete physiology of DHEA and its therapeutic
implications (454).

VI.Thyroid hormones
1. Physiological role:
The thyroid gland produces, under TSH control, two
major active hormones, thyroxine (T4) and tri-iodotthyronine (T3), which circulate in human blood tightly
bound to carrier proteins, including thyroxine binding
globulin (TBG). Free fractions of thyroid hormones
are the biologically active hormones (FT4 and FT3),
which regulate protein, fat and carbohydrate mettabolism. Hence, there are no organs or tissues
even partially unaffected by thyroid diseases. For
instance, both hypothyroidism and hyperthyroidism
result in clear alterations in the cardiovascular and
mental state. However, the association between thyr-

VII. Epidemiology and management
of sexual dysfunctions in the
diabetic man
Numerous researchers have attempted to understand
and to quantify “normal” sexual behaviors. A
systematic approach to male sexual (dys)function,
specifically on sexual desire disorder, arousal
difficulties and orgasmic disorders must involve
diabetes mellitus as a pivotal pathological entity.
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1. Epidemiology of sexual
dysfunctions in relation to
diabetes mellitus

Changes in sexual functioning are common as
people age. Having diabetes, however, can result
in earlier onset and increased severity of sexual
problems. Diabetic men are more likely than
nondiabetics to experience sexual dysfunction.
Depending on the cause of sexual dysfunction, its
onset may be sudden and temporary, or gradual and
permanent. Many people with diabetes also suffer
from high blood pressure, obesity, dyslipidemia,
general fatigue, infections, hormonal conditions,
bladder problems or depression, all of which can also
contribute to sexual problems. Patients experiencing
sexual difficulties must be encouraged to discuss
these issues openly with their partner, and then seek
appropriate treatment.

The prevalence of erectile dysfunction (ED) in men
with diabetes mellitus (both type 1 and 2) is widesspread and was largely investigated in a very elaborrate and representative cross-sectional study of 9,868
Italian men. The age range was 20 to 69 years. The
overall prevalence of ED was 35.8%, and increased
with age, it was 4.6% in men in their 20’s and 45.5%
in men older than 60 years. Of paramount importtance is that independent factors of influence within
the background setting of disturbed glucose controle
were duration and control of diabetes, obesity, compplications of diabetes and cigarette smoking (460).

3. T
 ypes of Sexual Dysfunctions in
Diabetes mellitus

2. Diabetes-related sexual
dysfunctions in men

a) Erectile dysfunction (ED) Men with diabetes
are three times more likely to experience ED than
those without diabetes (460). In addition, men with
diabetes and ED may experience the problem 10
to 15 years earlier in life than nondiabetics. It is not
uncommon for a man seeking treatment for erectile
dysfunction to learn that he has diabetes. ED such
serves also as a portal men’s health.

Sexual dysfunction is any problem that regularly
interferes with a person’s sexual performance. Men
with diabetes are more likely than nondiabetics to
experience sexual dysfunction. Sexual problems that
may affect diabetic men include erectile dysfunction,
ejaculation problems and low levels of testosterone.
Sexual dysfunction in people with diabetes often
involves damage to blood vessels (diabetic
angiopathy) or nerves (diabetic neuropathy). This
damage often results from poorly controlled glucose.
Other common factors that contribute to sexual
dysfunction include obesity, fatigue, depression,
medications, urinary tract infections, yeast infections
and overactive bladder. Signs and symptoms vary
according to the type of dysfunction the patient is
presenting with. Diagnosis begins with a medical
history and physical examination. Diagnosis should
include also urine tests, nerve tests depending on the
patient’s gender and type of dysfunction involved.

b) Male hypogonadism: Beginning in middle age,
this condition is common in men, but more common
in diabetic men. Recent research suggests that
hypogonadism may also be associated with insulin
resistance, the progression of type 2 diabetes and
possibly heart disease (468-470).
c) Retrograde ejaculation: This is typically caused
by failure of the urethral sphincters due to damage of
the autonomic nerve system. Men experiencing this
problem may notice that a small amount of semen
is discharged during ejaculation, which may cause
fertility problems (469,470).

Diabetes is known to cause multiple medical (461),
psychological (462), and sexual (463) dysfunctions.
Impaired sexual function in men is a well-documenteed complication of diabetes. Several studies have
shown that men with diabetes are at increased risk
for erectile dysfunction, that it occurs at an earlier
age (464–467), and that it is related to longer durration of diabetes, poor metabolic control, and the
presence and number of diabetic complications. The
debate about the etiology of sexual dysfunction of
patients with diabetes is, however, still ongoing. Beccause patients with diabetes are at risk for vascular
and neurological complications and psychological
problems, they are at risk for both organogenic and
psychogenic sexual dysfunction (463). Therefore, atttempts to clarify the etiology of sexual dysfunction
have proposed neurological, vascular, endocrine,
and psychological factors; medication use; or a combbination of both (465–467). It has been hypothesized
that the etiology of sexual dysfunction in men with
diabetes is linked with somatic factors (463).

d) Premature ejaculation: Factors that may
contribute to this common condition include diabetes,
cardiovascular disease, nerve damage, urethritis, or
even hypogonadism (469,470).
e) Retarded or absent ejaculation: This difficulty
occurs even in the absence of ED and libido issues.
Risk factors for delayed ejaculation include diabetes,
high blood pressure, nerve disease, prostate
problems, and use of medications, like beta blockers
and SSRI antidepressants (469,470).

4. M
 anagement of Sexual
Dysfunctions in Diabetic Men
Risk factor modification by controlling the blood gluccose levels is the essential and first step. Decreasiing glucose concentrations will correct certain metabbolic abnormalities, but the use of insulin sensitizers
will further increase blood flow by decreasing insulin
resistance. A second step is the treatment of the rel-
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lated factors, such as hypertension, obesity and any
diabetic complication (470). The treatment of diabetiic ED should begin with a review of potential risk facttors and it must involve the partner and the relationsship. In 9,496 adults with diabetes the incidence of
modifiable risk factors was higher in the population
with diabetes versus controls: hypertension ( 56 %
vs 22 %), hyperlipidemia ( 41 % vs 20 %), obesity (
78 % vs 57 %) (471).

q It may affect the function of multiple organ
systems and result in significant detriment in
the quality of life, including alterations in sexual
function.

2. Clinical diagnosis. (GRADE A to C)
q The clinical manifestations of Testosterone
Deficiency are variable.

Â Sexual

dysfunction,
in
particular
Hypoactive Sexual Desire [GrA], Erectile
Dysfunction [GrB], Delayed Ejaculation
[GrC], are prominent and often the
presenting symptoms.

Hypertension is significantly associated with
abnormal glucose metabolism and the overall risk
of cardiovascular events (11). Especially the use
of angiotensin converting enzyme inhibitors or AT-1
blockers has been shown to increase blood flow in
diabetic men (470).

Â Visceral obesity is often associated,
and muscle mass and very likely bone
mineral density are diminished (GrA).

Treatment of hypogonadism accompanying insulin
resistance may correct many of the symptoms of
androgen deficiency, and also improve erectile
dysfunction, depending, of course, on how many
other medical co-factors are present, especially how
far vascular damage has advanced (470,471).

Â Diminished strength, alterations in spatial

cognition and mood may be associated
(GrC).

Â The physical examination is, frequently,

Phosphodiesterase inhibitors are a symptomatically
working very efficient tool to help patients with ED,
also including men with diabetes. Diabetic men
often have clinical or subclinical neuropathy and
their production of nNO will be decreased. This is
why the results of these agents are not as positive
in men with diabetes mellitus as with other risk
factors for ED. According to a Cochrane Review,
sufficient evidence exists that PDE-5 inhibitors form
a care that improves erectile dysfunction in diabetic
men, but neither vardenafil, tadalafil nor sildenafil
have been steadily proven to be most beneficial in
diabetes mellitus induced ED (472).

unhelpful. But small testicular size,
alterations in testicular consistency and
hair distribution, gynecomastia, and
small prostate size can be detected.

Â Not all the manifestations need to be
evident simultaneously and their intensity
shows marked inter-individual variability.

3. T
 estosterone Deficiency and
Metabolic Diseases: screening.
(GRADE B)
q Patients with clinical conditions associated with
insulin resistance (obesity, type 2 diabetes,
metabolic syndrome) should be screened for TD
since it is often co-morbid.

Other therapies of ED and sexual dysfunctions in
men with diabetes may be administered according
to the indications, guidelines and patient-related
individual experience as well as preference. These
may include intraurethral alprostadil, penile self
injection therapy, vacuum constriction devices and
penile prosthesis. Testosterone therapy may be
indicated as a monotherapy or in combination with
other ED therapies (470).

q In these clinical conditions, it is important to
measure Sex Hormone Binding Globulin – SHBG
- to estimate calculated Free Testosterone – cFT,
which is very well correlated to the value of FT
measured by the reference assay, equilibrium
dialysis.

4. T
 D and Metabolic Diseases:
Possible benefits of treatment.
(GRADE A)

d. Recommendations
I. DIAGNOSIS OF TESTOSTERONE
DEFICIENCY

q Visceral obesity should be appropriately
managed because it is significantly associated
with subsequent vascular events.

1. Definition of Testosterone
Deficiency (TD). (GRADE B)

q Visceral obesity seems to be both the cause and
the consequence of testosterone deficiency.

q Testosterone Deficiency is a clinical AND
biochemical syndrome, frequently associated
with age and comorbidities, and characterized
by a deficiency in testosterone and relevant
symptoms.

q In subjects with TD Testosterone Therapy
improves body composition by moderately
decreasing fat mass and increasing lean body
mass. Preliminary data indicate a positive effect
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of T therapy on glycaemic control. However, such
secondary benefits require further confirmation
by large scale studies.

Â Based on the data of young hypogonadal

men, men with TT < 8 nmol/l (2.3 ng/
ml or 230 ng/dl) usually benefit from
testosterone treatment.

5. testosterone and cardiovascular
diseases. (GRADE C)

Â Between these levels :

q Cardiovascular disease is often associated
with low testosterone. All men with testosterone
deficiency, as well as all men over 40 years of
age or those younger with a strong family history
should have their cardiovascular risk factors
assessed and addressed.

v measuring FT by equilibrium dialysis
or calculating it from TT and SHBG
levels may be helpful. A lower limit of
225 pmol/l (65 pg/ml) is accepted by
many.
v A Testosterone Therapy test may
be envisaged for 3-6 months.
Beyond that time, T therapy would be
continued only in case of substantial
benefit.

q Routine testosterone measurement is not
advised in men with cardiovascular disease
without symptoms of TD like hypoactive sexual
desire, ED, visceral obesity or diabetes, until
randomised controlled trials of T therapy have
confirmed its utility.

Â Clinical judgment should be exercised for

men who have symptoms and are above
these levels		

6. Questionnaires. (GRADE B)
q A number of questionnaires have been proposed
to help towards screening for or diagnosing TD

9. O
 ther hormonal alterations.
(GRADE C)

q Many are sensitive but not specific.

q It is recognized that significant alterations in
other endocrine systems occur in association
with aging but the significance of these changes
is not well understood, particularly in relation to
sexual function.

q In subjects with sexual dysfunctions, structured
interviews as Androtest demonstrate enough
sensitivity and specificity to raise the suspicion
of testosterone deficiency.

q Generally, determinations of Estradiol, Cortisol,
DHEA or DHEA-S, Melatonin, GH and Insulinlike Growth Factor-1 are not indicated unless the
corresponding endocrine disorders are suspected
based on the clinical signs and symptoms.

q However the diagnosis of TD should not be
based exclusively on questionnaires or structured
interviews.

7. Biochemical diagnosis. (GRADE C)

II. TESTOSTERONE THERAPY

q In patients with Erectile Dysfunction, and/or
Hypoactive Sexual Desire, and/or Retarded
Ejaculation,
these
investigations
are
recommended:

10. Indication for Testosterone
Therapy. (GRADE C)
q A clear indication

Â serum sample for Total Testosterone (TT)

Â a clinical picture
Â together with biochemical evidence of

determination.

Â In case of a low level we recommend:

hypoandrogenism should exist prior to
initiation of androgen therapy.

v to repeat the TT determination
v together with SHBG (to calculate free
T [FT]),

11. Age and Testosterone Therapy.
(GRADE C)

v and serum LH,
measurements.

q In the absence of definite contraindications,
age is not a limiting factor to initiate Testosterone
Therapy in men with TD.

and

prolactin

8. Threshold levels for the
biochemical diagnosis of TD.
(GRADE C)

12. Indication of Testosterone
Therapy in men with Sexual
Dysfunction. (GRADE A to C)

q There are no generally accepted lower limits of
normal total testosterone. There is, however,
general agreement that:

q Men with TD and:

Â Hypoactive Sexual Desire (GrA),

Â TT > 12 nmol/l (3.5 ng/ml or 350 ng/dl)

Â Erectile Dysfunction (GrB),

does not usually require substitution.
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one on condition of intact hypothalamic-pituitary
gonadotrophic centers. No data are presently
available regarding their long-term safety in men.

Â Retarded Ejaculation (GrC)
are candidates for Testosterone Therapy.
q Absence of an appropriate response after
adequate testosterone treatment for 3-6 months
(GrC) calls for further investigations to rule out
associated co-morbidities (GrA).

17. A
 ndrogen abuse or misuse.
(GRADE C)
q Testosterone Therapy should be used only when
specific indications exist, and to achieve serum
levels of testosterone in the physiological range.

13. Combination therapy
with Testosterone and
Phosphodiesterase type V
Inhibitors. (GRADE B)

q Its (ab)use for performance enhancement may
expose to serious complications, and is to be
strictly condemned.

q Evidence is emerging suggesting a therapeutic
synergism with the combined use of Testosterone
and PDE5-Is in men with Erectile Dysfunction
and low testosterone. These observations are
preliminary and need additional studies.

III. CONTRA-INDICATIONS AND
CAUTIONS FOR USE
18. Prostate safety. (GRADE C)

q However, combination therapy can be considered
in TD men who have not improved with T alone.

q Historically androgen administration has been
absolutely contraindicated in men suspected of,
or with a history of prostate cancer.

q In addition it is recommended to measure
testosterone in case of PDE5-I failure if not
previously done.

14. Testosterone commercial
formulations. (GRADE A and C)

q This is an area of ongoing research and reevaluaation. There is no compelling evidence that T
treatment causes prostate cancer or prostate
cancer progression in the non castrated man (L1).

q Current commercially available preparations of
T (with the exception of the 17α-alkylated ones)
are safe and effective (GrA).

q Testosterone Therapy is contra-indicated in men
with clinical evidence of prostate cancer until
more evidence on safety is available.

q The treating physician should have sufficient
knowledge and adequate understanding of the
advantages and drawbacks of each preparation.

q Men with TD >45 years old should be informed
before treatment on the benefits of T therapy, the
limits of knowledge concerning prostate safety,
and the fact present data are reassuring.

q The patient should be given the opportunity to
actively participate in the choice of testosterone
formulation (GrC).

19. T
 estosterone Therapy after
treatment for prostate cancer.
(GRADE C)

15. Serum testosterone levels to
be achieved with Testosterone
Therapy. (GRADE C)

Testosterone Therapy after treatment for prostate
cancer

q The purpose of testosterone treatment is to bring
and maintain serum testosterone levels within
the physiological range. Supraphysiological leveels are to be avoided.

q Men successfully treated for prostate cancer
and suffering from confirmed, symptomatic TD
are candidates for TRT, after a prudent interval
(depending on the type of cancer treatment), if
there is no evidence of residual cancer.

q No evidence exists for the need to maintain a
circadian rhythm of serum testosterone levels.

q The risks and benefits must be clearly
understood by the patient and the follow-up must
be particularly careful.

16. Other forms of Androgen
Therapy. (GRADE B)

q Safety data are limited, but early reports are reaassuring. However, the clinician must exercise
caution together with adequate knowledge of the
advantages and drawbacks of androgen therapy
in this situation.

q The use of other androgens such as:

Â Dehydroepiandrosterone (DHEA)
Â Dihydrotestosterone

20. Breast cancer. (GRADE A)

has not been proven to be effective
specifically in male sexual dysfunctions.

q Testosterone Therapy is contra-indicated in men
with breast cancer.

q Anti-estrogens may raise endogenous testostero-
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21. Cautions in the use of
Testosterone Therapy.
(GRADE B and C)

25. M
 onitoring: prostate. (GRADE A
and C)
q In men > 40 years old, PSA is mandatory:

q Men with:

Â as baseline parameter of prostate health

Â Significant erythrosis (hematocrit > 52%)

prior to Testosterone Therapy, then 3, 6,
12 months later and then every year if
no significant change.

(GrC)

Â Severe symptoms of Bladder Outlet

Â Digital Rectal Examination is also

Obstruction (GrC)

required at baseline and, at least, every
year (GrC).

should not be started on Testosterone Therapy
without prior improvement of the co-morbid conddition.

Transrectal Ultra-Sound guided prostate
biopsies are indicated only for changes or
abnormalities in the DRE or PSA (absolute
value or velocity from the second year)
(GrA).

q Follow-up of such men should be especially
careful, as that of men with:

Â Severe

Obstructive Sleep Apnea
Syndrome though no scientific evidence
exists in favor (or against) a causal
relationship between testosterone and
this syndrome (GrC).

26. T
 estosterone Therapy and
Cardiovascular Health. (GRADE B)
q Testosterone Therapy is not associated with
markedly increased cardiovascular risk until
36 months of use, and replacement can be
advocated on conventional established clinical
grounds. However the possibility of T therapy
induced polycythemia should be considered.

Â Severe congestive heart failure, due
to the risk of fluid retention in case of
overdosing (GrB).

22. Testosterone Therapy and
Fertility. (GRADE C)

q Preliminary evidence suggests the possibility of
beneficial effects of Testosterone Therapy on
cardiovascular function. The body of evidence
supports the need for long term placebo controlled
randomised trials of testosterone replacement in
hypogonadal men with regard to morbidity and
mortality.

q Candidates for Testosterone Therapy should be
informed that this therapy may temporarily supppress spermatogenesis. In case of desired fertiliity, alternative therapies such as gonadotrophins
or anti-estrogen may be useful.
q In men with hypogonadotrophic TD, long-term
testosterone supplementation does not preclude
forthcoming responsiveness to gonadotrophins,
but may prolong the time required to obtain pregnnancy.

27. Monitoring: Hematocrit. (GRADE C)
q Polycythemia (hematocrit > 52%) may develop
during Testosterone Therapy (L1). Periodic
hematological assessment is indicated:

Â Before treatment

IV. MONITORING TESTOSTERONE
THERAPY

Â 3, 6, 12 months after the start
Â Then annually if no significant change

23. Monitoring: Liver. (GRADE A)

q Dose adjustments, change of preparation,
phlebotomy, or discontinuation of treatment may
be necessary.

q Currently available preparations are largely free
of hepatic toxicity. Liver function studies are not
required prior to onset of therapy.

28. Monitoring: Mood. (GRADE B)

q Despite the lack of evidence, most manufacturers
(for regulatory purposes) include warnings about
hepatic risks in their product insert.

q Testosterone Therapy results in variable
improvements in mood and well being.

24. Monitoring: lipids and glycaemia.
(GRADE A)

q The development of negative behavioral
patterns (aggressiveness, hypersexuality) during
treatment has been associated with T Therapy.
There is no evidence of such effects in the recent
literature.

q Monitoring lipids and glycemia is not required for
safety, but may be so for monitoring efficacy of
other aspects of treatment.
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V. OTHER HORMONES LIKELY TO
PLAY A ROLE IN MALE SEXUAL
DYSFUNCTIONS
29. Prolactin. (GRADE C)
q Hyperprolactinemia is an uncommon cause of
Erectile Dysfunction.
q However, determination of serum prolactin
is recommended in cases associated with
Hypoactive Sexual Desire,
and when
biochemical TD has been documented,
because it can be associated with serious and
treatable diseases.

30. Thyroid Hormones. (GRADE B and C)
q Associations between hyperthyroidism and
premature ejaculation (GrB), and between
hypothyroidism and retarded/delayed ejaculation,
and hypoactive sexual desire (GrC) have been
reported.
q An increased prevalence of both hyper- and
hypothyroidism has been reported in men with
Erectile Dysfunction (GrC).
q Thyroid hormones disorders should be suspected
in ejaculatory disorders. Thyroid hormone
measurement is not indicated in other sexual
dysfunctions, unless based on the presence of
corresponding clinical signs and symptoms of
thyroid diseases (GrC).
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Introduction

I. DEFINING PRIAPISM

Priapism describes a persistent erection arising from
dysfunction of the mechanisms regulating penile tumm
mescence, rigidity and flaccidity. A correct diagnosis
of priapism is a matter of urgency requiring identificm
cation of the underlying hemodynamics. Committee
15 to the International Consultation on Sexual Medicm
cine (ICSM 2009) was charged with developing an
evidence-based guideline on priapism. Committee
15 sought to define the types of priapism, and addm
dress pathophysiology, epidemiology and effective
management of priapism.

Priapism is a full or partial erection which continues
more than 4 hours beyond sexual stimulation and
orgasm or is unrelated to sexual stimulation.
1. Ischemic Priapism (Veno-Occlusive,
		Low-Flow)
Ischemic priapism is a persistent erection marked by
rigidity of the corpora cavernosa, and little or no cavem
ernous arterial inflow. In ischemic priapism there are
time dependent changes in the corporal metabolic
environment with progressive hypoxia, hypercarbia,
and acidosis. The patient typically complains of penm
nile pain and the examination reveals a rigid erectm
tion. The condition is analogous to a muscle compm
partment syndrome, with well documented histologic
changes occurring to the corporal smooth muscle
by 12 hours. Interventions beyond 48 - 72 hours of
onset may help relieve erection and pain, but have
little benefit in preserving potency. Histologically by
12 hours corporal specimens show interstial edema,
progressing to destruction of sinusoidal endothelium,
exposure of the basement membrane, and thrombocm
cyte adherence at 24 hours. At 48 hours thrombi can
be found in the sinusoidal spaces and smooth muscm
cle necrosis with fibroblast like cell transformation is
evident.[1]

Previous scientific organizations including the Amerim
ican Urological Association Guidelines Committee
2003 (www.auanet.org) and the International Sociem
ety for Sexual Medicine Standards Committee 2006
(www.issm.info) have noted that the literature was
comprised mainly of small case series and individual
case reports, and included inconsistent definitions
and methods with little long-term outcome data.
Some recent case series have included detailed
methodology: duration of priapism, etiology of priapm
pism and erectile function outcomes. Recommendatm
tions in this report are based on best practices as defm
fined by prior AUA guidelines and ISSM standards,
contemporary case series, and bench research.
Using the International Consultation of Urologic Disem
eases modification of Oxford Centre for Evidence
Based Medicine Guidelines, the level of evidence for
recommendations cited in this review are Level 3 / 4,
grade C (www.cebm.net).

Ischemic priapism is an emergency. When left untm
treated resolution may take days and erectile dysfm
function invariably results.
2. Stuttering Priapism (Intermittent)

The basic science supporting current concepts in the
pathophysiology of priapism, and clinical research
supporting the most effective treatment strategies
are summarized in this review. Suggestions for futm
ture research are made. These recommendations
were presented in a public forum and have been
amended following debate and comments from
the International Consultation on Sexual Medicine
– Paris, July 10-13, 2009.

Stuttering priapism characterizes a pattern of recurrm
rence. The term has historically described recurrent
unwanted and painful erections in men with sickle
cell disease.[2] Patients typically awaken with an
erection that persists for several hours. Unfortunatelm
ly males with sickle cell disease (SCD) may experm
rience stuttering priapism from childhood; in these
patients the pattern of stuttering may increase in
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frequency and duration leading up to a full episode
of unrelenting ischemic priapism. Unfortunately any
patient who has experienced an episode of ischemic
priapism is also at risk for stuttering priapism.

a rare condition, occurring far less commonly than
ischemic priapism. It is invariably associated with
antecedent perineal or penile trauma. It was first desm
scribed in the English literature in a 1960 report by
Burt et al.[8]

3. Non-Ischemic Priapism (Arterial, High		Flow)

III. EPIDEMIOLOGY AND
PATHOPHYSIOLOGY OF PRIAPISM

Non-ischemic priapism is a persistent erection caused
by un-regulated cavernous arterial inflow. Typically
the corpora are tumescent but not rigid and the penis
is not painful. A history of blunt trauma to the penis
or an iatrogenic needle injury is common. Whatever
the mechanism of injury, the result is a disruption of
the cavernous arterial anatomy creating an arteriolarsinusoidal fistula. The cavernous environment does
not become ischemic and cavernous blood gases
do not show hypoxia, hypercarbia or acidosis. This
type of priapism once properly diagnosed, may not
require emergent intervention. Beyond the acute
trauma patients do not complain of pain. Normal
erectile function has been reported after recovery
from the initial event, despite persistence of nonsexual partial erection.

1. ETIOLOGY OF ISCHEMIC PRIAPISM (VENO		OCCLUSIVE, LOW-FLOW)
Ischemic priapism accounts for more than 95% of all
priapism episodes. The erection of ischemic priapism
may begin with sexual stimulation, with or without the
administration of pharmacologic agents. Once an
erection persists beyond 4 hours, and is not relieved
by cessation of sexual stimulation or orgasm, the
physiologic phenomena of ischemic priapism have
begun. Erections lasting up to four hours are by
consensus defined as ‘prolonged’; all manufacturers
of erection facilitating pharmacotherapies (oral,
injectable and intraurethral) recommend that the
patient seek out emergent medical consultation for
prolonged erection.

II. HISTORY OF PRIAPISM
The term priapism has its historical origin in referem
ence to the Greek god Priapus, who was worshiped
as a god of fertility and protector of horticulture.
Priapus is memorialised in sculptures for his giant
phallus. The first recorded account of priapism in
English medical literature is recorded in the Lancet
and attributed to Tripe in 1845.[3] In 1914 Frank Hinmm
man Senior published a landmark article describing
the natural history of priapism.[4] In 1960 his son
Frank Hinman Jr. proposed that venous stasis, incm
creased blood viscosity and ischemia were responsm
sible for priapism and emphasized that failure to corrm
rect these abnormalities in the penile environment
was essentially responsible for treatment failures.[5]
Advances in our understanding of the physiology of
erection and the pathophysiology of erectile dysfm
function further substantiated the early hypothesis
that prolonged veno-occlusion within the corporal
bodies is analogous to a compartment syndrome. In
1983 Hauri demonstrated the radiologic differences
between veno-occlusive and arterial priapism.[6]
Frank Himan Sr. in 1914 first described ‘acute transitm
tory attacks of priapism’ as opposed to persistence
or rapid recurrence of a single episode. The actual
term of stuttering priapism is attributed to Emond et
al 1980 in observations of patients with sickle cell
disease in a Jamaican clinic.[7] Stuttering priapism
episodes were seen to increase in frequency and
length leading up to major, unrelenting events of
ischemic priapism. Attempts to manage these same
sickle cell patients with stuttering ischemic priapism
resulted in the early recommendations for hormonal
suppression of nocturnal erections and stuttering
priapism with estrogen.[2] Nonischemic priapism is

In 1986 Pohl et al reported on 230 cases. The
etiology of priapism was identified as idiopathic
in the majority, 21% of cases were associated
with alcohol or drug use/abuse, 12% with perineal
trauma and 11% with sickle cell disease.[9] This and
other reports on the etiology of priapism are greatly
influenced by the prevalence of sickle cell disease.
The life-time probablility of a man with sickle cell
disease developing ischemic priapism ranges from
29-42%.[7] Although the etiology of veno-occlusive
priapism is predominated by sickle cell disease,
there is a wide variety of associations in the literature
from urinary retention to insect bites.[10]

a) Sickle Cell Disease
Blood dyscrasias are a risk factor for ischemic priapm
pism. The mechanism of SCD priapism has been presm
sumed to be stagnation of blood within the sinusoids
of the corpora cavernosa during physiologic erection
and sickled erythrocytes obstructing venous outflow
from the corporal bodies.[11] In Nelson and Winter’s
series of cases they noted that sickle cell disease
(SCD) was the primary etiology of ischemic priapism
in 23% of adult cases and 63% of pediatric cases.[12]
Sickle cell hemoglobinopathy accounts for at least a
third of all cases of priapism and indeed prevalence
of ischemic priapism will vary significantly with the
population of males in a community with SCD. From
Emond et al’s 1980 observational study comes the
most commonly quoted prevalence: among 104 men
attending an outpatient sickle cell clinic in Kingston,
Jamaica the prevalence of priapism among men with
homozygous sickle cell (SS) disease was 42%.[7]
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Table 1: Etiologies of Priapism.
Alpha-adrenergic receptor
antagonists

Prazosin, terazosin, doxazosin, tamsulosin

Anti-anxiety agents

Hydroxyzine

Anticoagulants

Heparin, warfarin

Anti-depressants
and anti-psychotics

Trazodone, bupropion, fluoxetine, sertraline, lithium, clozapine, resperidone,
olazapine, chlorpromazine, thoridazine, phenothaizines

Anti-hypertensives

Hydralazine, guanethidine, propanolol

Drugs (recreational)

Alcohol, cocaine (intra-nasal and topical), crack cocaine, marijuana

Genitourinary

Straddle injury, coital injury, pelvic trauma, kick to penis/perineum, arteriovenm
nous or arteriocavernous bypass surgery, urinary retention

Hematologic dyscrasias

Sickle cell disease, thalassemia, leukaemia, multiple myeloma, haemoglobin
Olmsted variant, fat emboli associated with hyperalimentation, hemo-dialysm
sis, glucose 6-phosphate dehydrgenase deficiency

Hormones

Gonadotropin-releasing hormone (in hypogonadal men), testosterone

Infectious (toxin mediated)

Scorpion sting, spider bite, rabies, malaria

Metabolic

Amyloidosis, Fabry’s disease, gout

Neoplastic (metastatic or reggional infiltration)

Prostate, urethra, testis, bladder, rectal, lung, kidney

Neurogenic

Syphilis, spinal cord injury, cauda equina compression, autonomic neuropatm
thy, lumbar disc herniation, spinal stenosis, cerebral vascular accident, brain
tumor, spinal anesthesia, cauda equina syndrome

Vasoactive erectile agents

Papaverine, phentolamine, prostaglandin E1, oral phosphodiesterase type 5
inhibitors, combination therapy

Modified from Lue 2002.[11]

Tarry and Duckett (1987) found a 6.4% incidence of
priapism in an outpatient clinic for children with sickle
cell diseases.[13] Adeyoju et al (2002) in a internatm
tional multicenter observational study of sickle cell
disease, cited mean age of onset at 11 years with
one quarter ischemic priapism cases presenting durim
ing prepubertal years, and rare first time presentatm
tion by third decade of life.[14] Based on the World
Health Organization global prevalence map of sickle
cell disease Aliyu (2008) estimates that 20-25 million
individuals worldwide have homozygous SCD; 1215 million in sub-Saharan Africa, 5-10 million in India
and 3 million in other world regions; 70,000 patients
with SCD live in the United States.[15]

nitric oxide (NO) to produce methemoglobin and nitm
trate. This is a scavenging reaction; the vasodilator
NO is oxidized to inert nitrate. Sickled erythrocytes
release arginase I into blood plasma, which converts
L-arginine into ornithine, effectively removing subsm
strate for NO synthesis. Oxidant radicals further redm
duce NO bioavailability. The combined effects of NO
scavenging and arginine catabolism result in a state
of NO resistance and insufficiency termed: hemolysm
sis-associated endothelial dysfunction.[15-18]
Hemolysis and reduced nitric oxide availability are
currently thought to be responsible for SCD pulmonm
nary hypertension, leg ulcers, priapism and stroke.
Increased blood viscosity is thought responsible for
painful crises, osteonecrosis and acute chest syndm
drome. SCD patients with priapism have a fivefold
greater risk of developing pulmonary hypertension.
SCD priapism is also associated with reduced haemm
moglobin levels and increased haemolytic markers:
reticulocyte count, bilirubin, LDH and aspartate aminm
notransferase.[19] Cerebral vascular accidents are
more frequent, close to episodes of full blown priapm
pism; the ASPEN syndrome (priapism, exchange
transfusion and neurological events) describes cerem
ebral vascular accidents in SCD patients who have
received exchange transfusions.[20] Sickle cell trait
is considered a benign condition; a few complicatm
tions have been associated with extreme physical

Contemporary science has identified the molecular
pathophysiology behind many of the complications
of sickle cell. The sickle cell genetic mutation is the
result of a single amino acid substitution in the betaglobin subunit of haemoglobin. The clinical features
are seen in homozygous SCD patients: chronic
hemolysis, vascular occlusion, tissue ischemia and
end-organ damage. HbS polymerizes when deoxygm
genated, injuring the sickle erythrocyte, activating
a cascade of hemolysis and vaso-occlusion. Membm
brane damage results in dense sickling of red cells,
causing adhesive interactions among sickle cells,
endotheilal cells and leukocytes. Hemolysis releasem
es hemoglobin into the plasma. Free Hbg reacts with
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exertions. There have been case reports of sickle
cell trait as the predisposing factor to ischemic priapm
pism.[21,22]

weeks followed by dosage escalation to 20 mg once
daily for 6 weeks.[28]
From 1999 – 2007 there have been at least 9 casebased reports of oral phosphodiesterase type 5 inhm
hibitor dosing and adult priapism and at least one
pediatric case: Aoyagi[29]; Sur[30]; Kassim[31];
Goldmeir[32]; McMahon[33]; Wilt[34]; Gallati[35];
Kumar[36]; King[37]; Wills[38]. The majority of these
cases detail histories of men with increased risk for
priapism: sickle cell disease, spinal cord injury, men
who used PDE5 inhibitor recreationally, men who
used PDE5 inhibitor with intracavernous injection,
men with history of penile trauma, men on psychotm
tropic medications, or men abusing narcotics. Wills
(2007) described a 19 month old male child weighing
10 kg who accidentally ingested up to 6 tablets of
sildenafil 50 mg. The child presented with persistent
sinus tachycardia and partial erection for 24 hours;
the authors presume this was a high flow priapism
as the shaft was neither completely rigid nor painful.
Erection in the child subsided spontaneously after
overnight intravenous hydration and observation.

b) Iatrogenic Priapism: Complication of Treatii
ing ED
Injection of intracavernous vasoactive medications
for ED is the cause of priapism that many Urologists
will encounter; prolonged erection is more commonly
reported than priapism.[23] In a review of worldwide
reports on intracavernous injection (ICI) programs
Junemann et al (1990) noted that diagnostic injectm
tion resulted in 5.3% of men getting ischemic priapm
pism and 0.4% of men reported priapism after injectim
ing at home.[24] In papaverine based ICI programs
reports of prolonged erections and priapism are
poorly differentiated, and range from 0 – 35%.[23]
In worldwide clinical trials of the Alprostadil Study
Group, prolonged erection (defined as 4-6 hours)
was 5% and priapism (> 6 hours) was described in
1% of subjects.[25] In papaverine / phentolamine /
alprostadil ICI programs prolonged erections have
been reported in 5% - 35 of patients.[23]

2. Etiology of Stuttering 			
		(Intermittent) Priapism

c. Oral Phosphodiesterase type 5 Inhibitors

Stuttering (Intermittent) Priapism describes a pattm
tern of recurrent priapism. The term has traditionam
ally been used to describe recurrent unwanted and
painful erections in men with SCD. Patients typicm
cally awaken with an erection that persists up to four
hours and becomes progressively painful secondam
ary to ischemia. Unfortunately males with SCD may
experience stuttering priapism from childhood. Any
patient who has experienced ischemic priapism is at
risk for stuttering priapism. Patients with stuttering
priapism will experience repeated painful intermittent
attacks up to several hours before remission. Affm
fected young men suffer embarrassment, sleep deprm
rivation, and performance anxiety with sexual partnm
ners.[39] In a study of 130 patients with sickle cell
disease Adeyoju et al (2002) reported that 46 (35%)
patients had a history of priapism, and of these, 33
(72%) had a history of stuttering priapism.[14] In
75% of patients the first episode occurred before
the age of 20. Two-thirds of males presenting with
SCD ischemic priapism will describe prior stuttering
attacks.[40] The most common precipitants of SCD
priapism are stuttering (prolonged nocturnal and AM
erections), dehydration, fever, and exposure to cold.

Generally all PDE5 inhibitors have similar side
effects related directly to their mode of action, tissue
content of substrate, and pharmacologic selectivity
for type 5 inhibition versus other phosphodiesterase
enzymes: headache, flushing, dyspepsia, rhinitis,
light sensitivity and myalgia. Morales et al (1998)
analyzed data from 4274 men who received doubleblind treatment with sildenafil or placebo for up to six
months, and 2199 who received long-term open-label
sildenafil for up to one year.[26] No cases of priapism
(erection lasting longer than 4 hours) were reported.
No cases of priapism were reported by Montorsi
et al 2004 in a multicenter, open-label, 24 month
extension of 8 or 12 week double-blind, placebo
controlled studies assessing the long-term efficacy,
safety and tolerability of tadalafil in 1173 men with
ED.[27] Nonetheless, the INDICATION and USAGE
section of the FDA-approved product labeling (USPI)
does contain this warning: there have been rare
reports of prolonged erection greater than 4 hours
and priapism (painful erections greater than 6 hours
duration) for this class of compounds. Both the USPI
and European Summary of Product Characteristics
labels contain warning or precautionary language
about the use of these agents in men who have
conditions predisposing them to priapism. Tadalafil
has recently been approved in many regions of the
world for daily dosing in the management of erectile
dysfunction, and is currently being studied for use
in the management of symptoms due to benign
prostatic hypertrophy. Tadalafil 5 mg daily dosing
caused no priapism in a Phase II clinical study of
281 men with history of lower urinary tract symptoms
secondary to benign prostatic hyperplasia for 6

3. Etiology and Pathphysiology		
		of Non-Ischemic (Arterial, High-Flow)
		Priapism
High-flow priapism is a persistent erection caused by
un-regulated cavernous arterial inflow. The epidemilm
logic data on non-ischemic priapism is almost exclusm
sively derived from small case series or individual
case reports. Non-ischemic priapism is much rarer
than ischemic priapism and the etiology is largely attm
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tributed to trauma. Injuries most commonly reported
are to the crura or corporal bodies; the forces may
be blunt or penetrating resulting in laceration of the
cavernous artery or one of its branches within the
corpora. The mechanisms include: straddle injury,
coital trauma, kicks to the penis or perineum, pelvic
fractures, birth canal trauma to the newborn male,
needle lacerations, complications of penile diagnostm
tics, and vascular erosions complicating metastatic
infiltration of the corpora.[40-44] Although blunt traumm
ma is the most commonly reported etiology, highflow priapism has been described following surgical
interventions: cold-knife urethrotomy, Nesbitt corporm
raplasty, deep dorsal vein arterialization.[45,46] Any
mechanism which lacerates a cavernous artery or
arteriole can produce unregulated pooling of blood
in sinusoidal space with consequent erection.

be evident while fetal hemoglobin persists. Newborn
priapism is an extremely rare phenomenon with only
limited case reports and rare application of contempm
porary diagnostic modalities. Erection is frequently
elicited in males during the newborn period. In newbm
born males simple tactile stimulation such as diaper
changing, bathing, urethral catheterization may resm
sult in erection; the erection quickly subsides followim
ing cessation of stimulation. Fewer than 20 cases of
newborn priapism have been reported in the literatm
ture; rarely has etiology been defined: polycythemia,
blood transfusion and birth canal trauma.[54-57] The
majority of cases have been conservatively manam
aged with spontaneous resolution reported from
hours to days. Minimally invasive diagnostics (color
Doppler ultrasound, see Evaluation below) should be
performed.[58-59] In pediatric patients who develop
priapism following trauma an effort should be made
to localize the arteriolar-sinusoidal fistula, Hatzichristm
tou et al 2002 have reported that direct manual compm
pression will soften the erection. They note that this
non-invasive therapy likely works in children and not
adult males, because the perineum has consideram
ably less subcutaneous fat and crural bodies may be
more easily compressed.[60]

Contemporary reports suggest that high flow priapm
pism may have a unique sub-variety. Several authors
have noted that following either aggressive medical
management of ischemic priapism with aspiration
and intracavernous alpha adrenergic injections or
surgical shunting that priapism may rapidly recur
with conversion from ischemia to high flow. High-flow
priapism has been reported following medical and
surgical management of ischemic priapism.[47-49]
Color Doppler ultrasound in these cases reveals formm
mation of an arteriolar-sinusoidal fistula as in typical
high flow priapism or on rare occasion a high flow
hemodynamic state of the cavernous arteries with no
evident fistula formation. The committee proposes
that this subtype of high flow priapism be suspected
in cases where rapid recurrence, persistence of priapm
pism with partial penile rigidity or stuttering priapism
not associated with pain is evident. This non-fistula
type of arterial priapism is the result of dysregulation
of cavernous inflows. Non-fistula arterial priapism is
a rare complication of medical or surgical managemm
ment of ischemic priapism.[50-52]

IV. The Molecular Basis of
Ischemic and Stuttering
Priapism:
Advances in our understanding of the molecular basm
sis of priapism have drawn significantly from both in
vitro and in vivo experimental studies using animal
models. There is emerging data on the true inciting
mechanisms involved in ischemic priapism. Ischemim
ic priapism consists of an imbalance of vasoconstrictm
tive and vasorelaxatory mechanisms predisposing
the penis to hypoxia and acidosis. In vitro studies
have demonstrated that when corporal smooth muscm
cle strips and cultured corporal smooth muscle cells
are exposed to hypoxic conditions significant apoptosm
sis results, and alpha-adrenergic stimulation fails to
induce corporal smooth muscle contraction.[61-64]
Extended periods of severe anoxia significantly impm
pair corporal smooth muscle contractility and causes
smooth muscle cell death and ultimate fibrosis of the
corpora cavernosa. In experimental animal models
of ischemic priapism, lipid peroxidation, an indicatm
tor of injury induced by reactive oxygen species
(ROS), and increased hemo-oxygenase expression
occurs in the penis during and after ischemic priapm
pism.[65,66]

Non-ischemic priapism is typically delayed in onset
compared to the trauma; especially if the injury was
the result of blunt forces.[53] Sustained partial erectm
tion may develop within 24 hours. It is believed that
the hemodynamics of a nocturnal erection disrupt
the clot and the damaged artery/arteriole ruptures;
the unregulated arterial inflow creates a sinsusoidal
fistula. As healing progresses with clearing of clot
and necrotic smooth muscle tissue, the fistula forms
a pseudocapsule. Formation of a pseudocapsule at
the site of fistula may take several months.
4. Priapism in Children
Priapism in children and adolescents is most commm
monly related to SCD. The literature suggests that
the prevalence of priapism in pediatric sickle cell
clinics is 2-6%.[40] The majority of SCD priapism is
ischemic. In the newborn period fetal hemoglobin predm
dominates, not hemoglobin S.[44] SCD phenotypes
related to ischemic or occlusive crises are unlikely to

Additional pathophysiologic mechanisms involved
in the progression of ischemia-induced fibrosis are
the upregulation of hypoxia-induced growth factm
tors. An example of one such pleotrophic cytokine
is transforming growth factor beta (TGF-b). TGF-b
is a cytokine which is vital to tissue repair. However,
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excess amounts may induce tissue damage and
scarring and upregulation of TGF-b occurs during
hypoxia and in response to oxidative stress.[66,67]
It is hypothesized that TGF-b may be involved in
the progression of the corporal tissue to overt fibrosm
sis.[68,69]

state amounts under the influence of priapism-relm
lated destruction of the vascular endothelium and
thus reduced endothelial nitric oxide activity; this
situation thereby downregulates the set point of PDE
type-5 function, secondary to altered cGMP-dependem
ent feedback control mechanisms.[76,77,79] Under
these conditions, when NO is neuronally produced in
response to an erectogenic stimulus or during sleeprelated erectile activity, cGMP production surges in a
manner that leads to excessive erectile tissue relaxam
ation because of basally insufficient functional PDE
type-5 to degrade the cyclic nucleotide. Additionally,
reduced Rho-kinase activity in concert with PDE5
dysregulation may contribute to the susceptibility of
corporal tissue to excessive relaxation via two distinct
molecular mechanisms (enhanced vasorelaxation by
uninhibited cGMP and less contractile effects of Rhokinase). Transgenic sickle cell mice also have significm
cant reductions in penile NO/cGMP signaling leading
to deficient PDE5 expression/activity as well as redm
duced RhoA/Rho-kinase expression from which they
manifest enhanced erectile responses and recurrent
priapism.[76] Another potential cause of enhanced
corporal smooth muscle relaxation in sickle cell disem
ease-associated priapism is elevated penile adenosm
sine levels thus causing the corpora cavernosa to be
in chronically vasodilated state.[72] Taken together,
these data suggest that ischemic priapism and most
importantly stuttering priapism is a direct result of
NO imbalance resulting in aberrant molecular signam
aling, PDE5 dysregulation, adenosine overproductm
tion, and reductions in Rho-kinase activity, translatim
ing into enhanced corporal smooth muscle relaxatm
tion and inhibition of vasoconstriction in the penis.

There are several genetically engineered animal
models displaying priapic behavior and these too
have provided important insights. Transgenic mouse
models of sickle cell disease manifest priapism, suppm
porting their use in studies to elucidate the pathogenim
ic mechanisms of sickle cell disease-associated priam
apism in humans.[70,71] There have been two major
discoveries in elucidation of the molecular mechanm
nism of ischemic priapism. Mi et al have shown that
transgenic sickle cell mice corpora cavernosa have
enhanced smooth muscle relaxation to electrical
field stimulation (Mi 2008).[72] Transgenic sickle cell
mice and mice lacking endothelial nitric oxide syntm
thase (eNOS) gene expression display supraphysiom
ologic erections and spontaneously phasic priapic
activity in vivo.[73,74] Observations of the abnormal
erectile responses in these mice were fundamental
in spurring ahead recent investigations establishing
aberrant nitric oxide (NO) and adenosine regulation
in the penis as a mechanism of ischemic priapism
especially as it relates to sickle cell disease.
Endothelial cells actively regulate basal vascular
tone and vascular reactivity, by responding to mecm
chanical forces and neurohumoral mediators with
the release of a variety of relaxing and contracting
factors. In the penis, the vascular endothelium is a
source of vasorelaxing factors such as NO and adem
enosine as well as vasoconstrictor factors such as
RhoA/Rho-kinase. Recent evidence suggests that in
states of priapism there may be aberrant NO and
adenosine signaling thus identifying a potential role
for NO/cGMP as well as adenosine and RhoA/Rhokinase signaling in the pathophysiology of ischemic
priapism.[72,75,76]

V. Evaluation and Diagnosis of
Priapism
1. History
In order to initiate appropriate management, the
physician must determine whether the underlying
priapism
hemodynamics
are
ischemic
or
nonischemic. Emergency management of ischemic
priapism is recommended. Ischemia should be
suspected if the patient has progressive penile
pain, associated with the duration of erection; has
used known drug associated with priapism; has
sickle cell disease or another blood dyscrasia;
has a known neurologic condition especially those
affecting the spinal cord. Stuttering priapism history
is one of recurrent episodes of prolonged erections,
usually non-resolving morning erections or sexually
stimulated erections. Nonischemic priapism should
be suspected when: there is no pain, there is a
history of coital trauma, or blunt trauma to the penis.
The onset of post-traumatic high flow priapism in
adults and children may be delayed by hours to days
following the initial injury.

eNOS-/- mutant mice have an exaggerated erectile
response to cavernous nerve stimulation and have
phenotypic changes in erectile function consistent
with priapism.[76,77] Mice lacking the eNOS gene
manifest a priapism phenotype through mechanm
nisms involving defective phosphodiesterase type
5 (PDE5) regulatory function in the penis, resulting
from altered endothelial nitric oxide/cGMP signalim
ing in the organ.[77,78] Supporting this hypothesis,
PDE5 expression is significantly reduced in corpora
cavernosa smooth muscle cells (CCSMC) grown undm
der anoxic and hypoxic cell culture conditions.[78]
Chronic endothelial-NO deficiency in eNOS-/- mutm
tant mice also influences other signaling molecules
in the penis, in particular the RhoA/Rho-kinase systm
tem which is known to exert significant contractile
effects in the penis.[73] In priapism contexts, the
cyclic nucleotide cGMP is produced in low steady
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Table 2: Elements in taking the History of Priapism.
●		Duration of erection
●		Presence of pain
●		Previous episodes of priapism and method of treatment
●		Current erectile function, especially use of any erectogenic therapies prescription or nutritional supplements
●		Medications and recreational drugs
●		Sickle cell disease, hemoglobinopathies, hyercoagulable states
●		Trauma to the pelvis, perineum or penis
Table 3: Key Findings in Priapism.
Ischemic Priapism

Non Ischemic Priapism

Corpora Cavernosa Fully Rigid

Usually

Seldom

Penile Pain

Usually

Seldom

Abnormal Penile Blood Gas

Usually

Seldom

Hematologic Abnormalities

Usually

Seldom

Recent Intracorporal Injection

Sometimes

Sometimes

Perineal Trauma

Seldom

Usually

Modified from: AUA Guidelines on Management of Priapism[80]
Table 4: Typical Blood Gas Values
Source

PO2 (mmHg)

PCO2 (mmHg)

pH

Normal arterial blood (room air)

>90

<40

7.40

Normal mixed venous blood (room air)

40

50

7.35

Ischemic priapism (first corporal aspirate)

<30

>60

<7.25

Modified from: AUA Guidelines on Management of Priapism[80]

2. Physical examination

tial medical management fail. A sickle cell prep and
haemoglobin electrophoresis should be requested.
Other hematologic abnormalities may cause priapm
pism and should be sought if etiology is unknown:
leukaemia, platelet abnormalities, thalassemia. An
elevated reticulocyte count is non-specific and may
be elevated in both priapism due SCD and thalassm
semia. Urine and plasma toxicology should be done
if recreational narcotic or prescription psychoactive
drugs are suspected from psycho-social history. A
corporal blood gas by aspiration is recommended in
the emergency evaluation of priapism. The corporal
blood aspirate is essential to differentiate ischemic
from nonischemic priapism.

Inspection and palpation of the penis is recommendem
ed. In ischemic priapism the cavernous bodies are
rigid and the penis is tender to palpation. In high flow
priapism the cavernous bodies are tumescent not
rigid. Depending on the time since trauma there may
be ecchymosis of the penis or perineum. Although
malignancies are rare etiliogies of priapism, examinm
nation of the abdomen, testicles, perineum, rectum
and prostate will help identify a cancer primary. If
physical examination reveals the penis is nontender,
tumesced or partially erect - nonischemic priapism
is suspected. In children and adults with high flow
priapism depending on the location of trauma and
time since the traumatic event there may be residual
bruising and some tenderness to palpation.

4. Penile Imaging
Color duplex Doppler ultrasonography (CDU) of the
penis and perineum is recommended in the evaluatm
tion of priapism, if this technology is available. CDU
is an adjunct to the corporal aspirate in differentiating
ischemic from nonischemic priapism (Figure 1). Patm
tients with ischemic priapism will have no blood flow
in the cavernous arteries; the return of the cavernous
artery waveform will accompany successful detumm

3. Laboratory Testing
Evaluation should include a CBC, WBC with blood
cell differential, platelet count and coagulation profile
to assess anemia, to rule out infection, to detect hemm
matologic abnormalities and to insure that the patient
can safely tolerate surgical interventions should initm
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MRI in the prospective management of 50 patients
with refractory ischemic priapism failing medical /
surgical management (24-720 hours).[83] Patients
underwent MRI to characterize the extent of smooth
muscle necrosis prior to placement of penile prostm
thesis. The third role for MRI would be in the imaging
of corporal metastasis causing priapism.

VI. Medical Treatments
1. Ischemic Priapism
Historically, first aide was applied by the patient or
recommended by a health practitioner unfamiliar with
the hemodynamics of priapism; these interventions
included: ejaculation, ice packs, cold baths, cold
water enemas. Each of these remedies was thought
to end erection by inducing vasoconstriction. Some
historical reports advised voiding and exercise. Oral
sympathomimetic drugs such as terbutaline, pseudm
doephedrine and etileferine have been reported supm
perior to placebo in reversing prolonged erection (<
4 hours) initiated by intracavernous injection therapm
pies with efficacies of 28 – 36%.[84]

Figure 1

mescence. Patients with nonischemic priapism have
normal to high blood flow velocities detectable in the
cavernous arteries. CDU may also localize the site of
trauma in high flow priapism.[23] Examination of the
entire penile shaft and perineum is recommended;
this can be done with the patient supine, but frog
legged (Figure 2). Penile arteriography should be
reserved for the management of high flow priapism,
when embolization is undertaken; arteriography is
too invasive as a diagnostic procedure to differentiam
ate ischemic from nonischemic priapism.[81] Penile
blood gas assessments become confusing followim
ing interventions. Color Doppler ultrasound should
always be considered in the evaluation of a full or
partial erection following treatments for ischemic priam
apism. The differential diagnosis includes: resolved
ischemia with penile edema, persistent ischemia,
conversion to high flow priapism. Lue 2002 has repm
ported on the use of intracavernous pressure monitm
toring during interventions for priapism, to predict
resolution or recurrence.[11] Intracavernous pressm
sure monitoring technology is generally available in
operating rooms and not in the clinic.

The recommended treatment of ischemic priapism
is the decompression of the corpora cavernosa by
corporal aspiration. Aspiration will immediately softem
en the erection and relieve pain. Aspiration alone
may relieve priapism in 36% of cases. The AUA
Guidelines Panel (2003) advised that there was not
sufficient data to conclude that aspiration followed
by saline intracorporal irrigation was any more effm
fective than aspiration alone.[80] However, Ateyah
(2005) reported that a combination of blood aspiratm
tion and cold saline irrigation effectively terminated
priapism in 66% of cases compared to aspiration
alone 24%.[85] In view of the limited data on the
efficacy of cold saline in relieving ischemic priapism,
the committee’s recommendation is that penile blood
aspiration be performed in the initial treatment of
ischemic priapism.
Aspiration followed by the intracavernous injection of
sympathomimetic drugs is the standard of care in the
medical treatment of ischemic priapism.[80] Sympatm
thomimetic pharmacotherapeutics (phenylephrine,
etilephrine, ephedrine, epinephrine, norepinephrine,
metaraminol) cause cavernosous smooth muscle
contraction. In the laboratory normal smooth muscle
preparations from humans shows concentration depm
pendent contractions upon exposure to phenylephrm
rine, if the corporal environment is well oxygenated
and has a normal pH.[61,86] Broderick and Harkam
away (1994) described time depedent changes in
the corporal environment beginning within 6 hours of
prolonged erection.[62] Animal models of ischemic
priapism have demonstrated impairment in smooth
muscle contraction with progressive acidosis, hypm
poxia and glucopenia.[61,64,86,87] Corpus cavernm
nosum specimens form patients presenting with prolm

There have recently been reports on the use of magnm
netic resonance imaging in priapism. Kirkam et al
2008 noted that there are three possible roles for
MRI to help in the assessment of priapism; the first
would be in the imaging of a well established arteriolm
lar-sinusoidal fistula.[82] The authors acknowledge
a limitation of MRI is resolution; MRI can not demom
onstrate small vessels as clearly as high-frequency
Doppler sonography or angiography. The second
would be in ischemic priapism to demonstrate the
presence and extent of tissue thrombus and corpm
poral smooth muscle infarction. Ralph (2009) used
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Figure 2
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longed priapism show no contractions to high dose
phenylephrine in vitro. AUA Guidelines 2003 noted
significantly higher resolution of priapism following
sympathomimetic injection with or without irrigation
(43 to 81%) compared to aspiration with or without
irrigation (24 to 36%).[80] Phenylephrine is a selm
lective alpha-1 adrenergic receptor agonist without
beta mediated ionotropic and chronotropic cardiac
effects; it is the agent of choice by consensus recommm
mendation.[80,88] There are no comparative trials of
sympathomimetics in the management of priapism.
Case reports vary in efficacy from 43 – 81%, with
time dependent efficacies for each agent reported.
Phenylephrine is usually diluted in normal saline with
a concentration of 100-500 mcg/ml and given in 1
ml dosages every 3 - 5 minutes. Dosing should be
intermittent over the course of an hour.[80] There
are no comparative dosing regimens available, nor
are there dose tolerating studies to report. It is this
committee’s recommendation that phenylephrine be
concentrated as 200 mcg/mL in saline and be admm
ministered intermittently as 0.5 mL to 1.0 mL doses
every 5-10 minutes to a maximum dosage of 1 mg (
up to 10 separate injections of 0.5 mL [100 mcg] or 5
separate injections of 1 mL [200 mcg] ). Extremes of
age and existing cardiovascular diseases should be
taken into consideration during intracavernous sympm
pathomimetic dosing. Serial or continuous monitorim
ing of blood pressure and pulse should be performed
during and immediately following intracavernous injm
jection of sympathomimetic drugs. Potential side-effm
fects of intracavernous sympathomimetics include
headache, dizziness, hypertension, reflex bradycm
cardia, tachycardia, and irregular cardiac rhythms.
Davila (2007) reported subarachnoid hemorrhage in
a case of sickle cell disease ischemic priapism.[89]
The patient was a 24 year old African American male
who reported sudden and severe headache immediam
ately following phenylephrine intracorporal dosing of
500 mcg/mL repeated every three minutes for 4 mL.

pism are disruptive to the patient’s life and embarrm
rassing. If attacks follow sexual activity, patients may
become sexually avoidant.[14,39] Safety and efficm
cacy of various treatments are poorly characterized
in the literature. The side effects of recommended
medications should be understood by the patient.
Patients on chronic medical therapy to decrease the
frequency of stuttering episodes may significantly
benefit from performing a single sympathomimetic
intracorporal injection at home as part of a personal
treatment algorithm.[92,93] Multiple treatment optm
tions have been described: oral and injectable alpha
adrenergic agonists, terbutaline, digoxin, anti-sicklm
ling agent hydroxacabamide, oestrogens, GnRH anam
alogues, antiandrogens, baclofen, gabapentin and
recently phophodiesterase type-5 inhibitors.[39]
Etilefrine is an alpha agonist available as oral or
injectable in some countries. Maximum oral dosing
is 100 mg in 24 hours.[94] Okpala (2002) followed
18 men (17 SCD patients and one with sickle trait)
all with history of stuttering priapism. Patients were
given etilefrine in escalating dosages from 25 mg at
bedtime to a maximum of 100mg each day. Stutterim
ing episodes were reduced in frequency and duratm
tion in 72%. In children a very small series of six
SCD children were followed with dosing twice daily
with [0.25 mg/kg] of etilefrine.[95] The experience
of multiple investigators using oral alpha adrenergic
dosing in the management of SCD stuttering ischem
emic priapism suggests that oral alpha adrenergics
at limited daily dosing should be considered in the
management of stuttering priapism; drug therapy is
typically initiated at bedtime.

a) Hormonal Therapies
The primary action of systemic hormonal therapy in
stuttering priapism is the suppression of the androgm
genic effects on penile erection. Attempts to treat
stuttering priapism with hormones have exploited
known regulators of male sexual function by targetim
ing the pituitary gland (GnRh agonists), suppressim
ing pituitary function through feedback inhibition
(diethylstilbestrol), blocking androgen receptors
(antiandrogens) and reducing testicular and adrenm
nal synthesis (ketoconazole). In the only randomim
ized placebo-controlled trial, a synthetic oestrogen,
diethylstilbestrol, (DES) caused termination of the
stuttering episodes in all patients subjected to treatmm
ment.[96] However, in more than 50% of patients
(5 out of 9) recurrence occurred after treatment cessm
sation. Similar results are described by others in
case reports.[95,97] Long-term estrogen therapy is
not recommended due to the potential cardiovascm
cular side-effects. GnRH analogues, goserelin acem
etate and leuprolide acetate, have been described
in case reports.[97, 88] Chronic dosing with GnRH
analogues in combination with as needed penile injm
jection of alpha adrenegics have been reported in
the management of ischemic stuttering priapism.[99]

Sickle cell disease and hematological malignancies
are rare but important causes of ischemic priapism.
Classically, treatment of hematologically-induced
ischemic priapism involved analgesics, hydration,
oxygen, bicarbonate and blood transfusion. However,
systemic therapy alone is not effective management
of SCD priapism.[90] A recent report suggested that
blood transfusion may have no effective role in the
treatment of sickle cell-induced priapism.[20] Repm
ports from hematology centers suggest high success
rates using penile aspiration/irrigation and intracaverom
ous sympathomimetics for this type of priapism.[91]

2. Stuttering Priapism
Various factors need to be considered when treating
stuttering priapism. Although an episode may last <
4 hours, increasing frequency or duration of stutterim
ing episodes may herald a major ischemic priapism.
Multiple frequent visits to the ER to resolve the priapm
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Discontinuation of GnRH analogues typically leads
to stuttering resumption. Anti-androgens carry their
actions by direct suppression of the penile androgen
receptors. These agents including, ﬂutamide, bicalutm
tamide and chlormadinone, have been able to cause
considerable relief of stuttering priapism in a number
of case reports.[100-102]

priapism.[110] Accordingly, when used in long-term
dosing regimen unassociated with erection stimulm
latory conditions, PDE5 inhibitor therapy alleviates
recurrent priapism episodes in men with sickle cell
disease-associated priapism and idiopathic priapism
without affecting normal erectile capacity.[71,111]
The working theory is that surges of cGMP go uncm
checked because of downregulated levels of PDE
type 5; this results in stimuli like nocturnal erection
resulting in unchecked corporal smooth muscle relm
laxation. In initial series, the short-acting PDE5 inhm
hibitor sildenafil citrate was given in a dose of 25
mg oral daily dosage, with escalation to 50 mg daily.
Subsequently these investigators have reported on
tadalafil at 5 to 10 mg oral dosing taken three times
weekly. Multi-center, randomized, double-blind, placm
cebo controlled clinical trials are under. PDE5 Inhibitm
tors should be started under conditions of complete
penile flaccidity, not during a stuttering episode. Effm
ficacy is seen after a week or more of dosing.

b) Baclofen
Studies in both rats and humans suggest that bacm
clofen inhibits penile erection and ejaculation,
through GABA receptor activity. In rats stimulation
of GABAB beta-receptors in the lumbosacral spinal
cord inhibits erection in rats.[103-105] Denys et al
1998 reported on nine men with multiple sclerosis or
spinal cord injuries who were treated for 44 months
with intrathecal baclofen for muscle spasticity; 8 of 9
reported decreased erectile function which reversed
upon cessation of baclofen.[106] Rourke et al 2002
first reported on the use of oral nightly baclofen 40
mg in the management of recurrent priapism in patm
tients with neurological lesions.[107] D’Aleo et al
2009 are the first to report on the use of an intratm
thecal pump dosing baclofen 180 mcg daily for the
management of skeletal muscle spasm and recurrm
rent priapism in a patient with spinal cord injury; the
patient was refractory to treatment with oral dosing
of 75 mg/day, but responded to a test dosage of
25 mcg intrathecally.[108] The neurologic literature
generally fails to categorize these erectile events as
ischemic or non-ischemic. Triggering events may
be tactile nonsexual stimulation causing repeated
– reflexogenic erections. Better characterization of
these unwanted reflexogenic erections is needed to
characterize hemodynamics, inciting events, duratm
tion and impact on erectile function. In non-neurogm
genic patients baclofen daily dosing is associated
with drowsiness, nausea, complaints of fatigue, and
ED. Recurrent reflexogenic erections are clearly an
unwanted condition associated with muscle spasticim
ity in men with spinal cord lesions and neurologic
disease, but it remains to be demonstrated that the
duration and hemodynamics of such erectile events
are similar to ischemic stuttering priapism in SCD.

VII. Surgical Management of
Ischemic Priapism

Surgical management of ischemic priapism is indicm
cated after repeated penile aspirations and injectm
tions of sympathomimetic injections have failed or
if such an attempt has resulted in significant cardm
diovascular side effects. The previous International
Consultation 2004 recommended corporal aspiratm
tion and alpha-adrenergic agonists for at least one
hour prior to surgery.[88] Early surgical intervention
is ideal in patients with malignant or poorly controlled
hypertension or for men who are using monoamine
oxidase inhibitor medications that have contraindicm
cations to alpha agonist administration. A comprehm
hensive discussion which includes baseline erectile
function, duration of priapism, risks and benefits of
the surgery, and erectile dysfunction should be held
with the patient/guardian and an informed consent
form signed by the patient/guardian.

1. Shunting
The ISSM Standards Committee (expert opinion)
have stated that shunting is to be considered for
priapism events lasting ≤ 72 hours. Consideration
should be given to foregoing shunting in priapism
events lasting longer, in particular where cavernous
thrombosis is evident and no blood can be aspirated
from the corporal bodies.[88,112] It is generally accm
cepted that the longer an episode of ischemic priapm
pism lasts the greater the likelihood of compromised
erectile function will be in the future. Previous revm
views have concluded that priapism lasting longer
than 24 hours was associated with a 90% erectile
dysfunction rate.[113] Evidence based recommendm
dations based on erectile function outcomes are few.
One recent study does document erectile function
outcomes by contemporary standards (Internationam
al Index of Erectile Function). Bennett and Mulhall

c) Phosphosdiesterase Type 5 Inhibitors in the
Management of Ischemic Priapism: A Counti
ter-Intuitive Treatment Strategy
Bialecki and Bridges (2002) first reported on sildenafm
fil having a paradoxical effect in controlling stuttering
priapism in three patients with SCD.[109] Although
this proposal would immediately seem illogical
based on the knowledge that PDE5 inhibitors exert
erectogenic effects, there is a scientific basis for usim
ing these agents to treat priapism.
In a small case series, Burnett and colleagues have
shown that daily sildenafil or tadalafil therapy reducem
es ischemic priapism episodes in men with stuttering
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(2008) carefully documented 39 cases of sickle cell
disease priapism presenting to their emergency room
over eight years; men were routinely interviewed for
erectile function status within four weeks of priapm
pism/interventions.[114] Of the 39 African American
men followed, 73% acknowledged prior episodes of
stuttering; 85% had previously been diagnosed with
SCD; only 5% had been counseled or were aware
that priapism was a complication of SCD. A standm
dard protocol of aspiration and phenylephrine was
performed; shunting for failure of medical managemm
ment was performed in 28%. In those patients where
priapism was reversed, spontaneous erections (with
or without use of sildenafil) were reported in 100%
of men with priapism reversed < 12 hours; 78% revm
versed by 12 – 24 hours; 44% reversed by 24 – 36
hours. No patient reported spontaneous erections
after priapism duration of > 36 hours.

distal
Ebbehoj[117], Lue[118])

shunts

A corporal blood gas

●

Color Doppler ultrasound

●

Measurement of intracavernosal pressure

Penile compression maneuver (squeeze and
release)
●

The most commonly performed proximal shunt
is the unilateral shunt, described by Quackles in
1964 (Figure 6). Proximal corpus cavernosum to
spongiosum (CC – CS) shunt procedures require
a trans-scrotal or perineal approach.[122] There
is no data comparing bilateral (Sacher[123]) and
unilateral CC - CS shunts. Typically, bilateral shunts
are staggered; right side and left side are separated
by a distance of at least 1cm in an effort to minimize
the risk of urethral stricture at the point of CC - CS
communication. In cases where proximal shunt fails,
some have advocated performing a saphenous vein
bypass or deep dorsal vein procedure (Figure 7).
A wedge of tunica albuginea is removed and the
vein is anastamosed end to side of CC. There are
no comparative trials of vein shunting for ischemic
priapism. Authors site a significant risk of saphenofemoral vein thrombus and pulmonary embolism
with vein shunting.[128]

The objective of shunt surgery is oxygenation of
the corpus cavernosal smooth muscle (CCSM).
The technical goal of shunting in ischemic priapism
is to re-establish outflow from the cavernous bodim
ies by creating a communication to the glans, or
corpus spongiosum or directly to a vein (Figures
3,4,5). Shunt procedures are subdivided into 4
groups:[115]
●		Percutaneous

●

(Winter[116],

2. Immediate Implantation of Penile
		Prosthesis

●		Open distal shunt (Al-Ghorab[119,120], Burnm

Some authorities have suggested performing immm
mediate penile prosthesis implantation for ischemic
priapism. The time point at which this becomes a
reasonable option is unclear. However, any discussm
sion pertaining to early prosthesis insertion should
be documented and include a comprehensive review
of the theoretic advantages and actual risks (infectm
tion, mechanical malfunction, urethral injury, device
erosion). The natural history of untreated ischemic
priapism or priapism refractory to interventions is sevm
vere fibrosis, penile length loss and erectile dysfunctm
tion. The advantages of early penile implantation are
preservation of penile length, and technically easier
implant insertion. Ralph (2009) reported on 50 patm
tients with ischemic priapism. All patients failed consm
servative management with the instillation of alphaadrenergic agents [200 mcg phenylephrine repeated
to a maximum dosage of 1500 mcg].

nett[121])

●		Open proximal shunt (Quackles[122], Sachem

er[123])

●		Saphenous vein (Grayhack[124]), Superficial or

Deep Dorsal Vein (Barry[125])

One of the factors involved in the success of shunts
is shunt patency. Patency of a shunt can be verified
in the operating room and recovery room in a number
of ways.[126,127] While open shunt procedures are
likely to result in higher shunt patency rates, there
is no data comparing percutaneous and open distal
shunts; the surgeon must be guided by familiarity
with various techniques. In cases where a distal
shunt fails, a proximal shunt is indicated. This
decision to proceed more aggressively (open distal
shunting, proximal shunt or a vein shunt) may be
made in the operating room after the completion
of the initial percutaneous shunt, if oxygenated
blood is not present within the corporal bodies,
intracavernous pressures do not fall, the penis
does fails to detumesce and refill with compression,
or color Doppler ultrasound shows no cavernous
artery inflow. Shunt outcome should be immediately
assessed by:

Unsuccessful shunts were performed in 13/50 casem
es.[83] Mean duration of priapism was 209 hours
(range 24 – 720 hours). All patients had evidence
of cavernous smooth muscle necrosis on MRI and
all 50 underwent insertion of penile prosthesis in the
acute setting of refractory ischemic priapism. Revism
sion rates were significant, 12/50 patients. The infm
fection rate of 6% was also notably high, and likely
related to multiple factors including ischemic tissues
and preceding penile interventions.

● Visualization of bright red blood in corporal aspirate
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Figure 3

Figure 4

Figure 5

Figure 6

Figure 7
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VIII. Interventional
Angiography in the
Management of Arterial (NonIschemic, High-Flow) Priapism

is erectile dysfunction. Although it was previously
reported that non-permanent embolization material
cause less erectile dysfunction that permanent ones
(5 vs 39%), more recent reports employing a standm
dardized assessment tool (IIEF) in long-term evaluam
ation of post-embolization erectile function describe
similar rates of dysfunction, ranging between 15 and
20%.[82,131,132] Other reported adverse effects
include penile gangrene, gluteal ischemia, purulent
cavernositis and abscess of perineum.[133]

It is very important to stress that non-ischemic priapm
pism is not an emergency and spontaneous resolutm
tion may result, without any significant adverse effm
fects on erectile function. There are no comparative
outcome studies of intervention versus conservative
management in high flow priapism; there are sufficm
cient case descriptions especially in children to recom
ommend initial watchful waiting.[129] Thus, observm
vation is primarily recommended for this type of priapm
pism. Conservative measures include: ice applied to
the perineum and site-specific compression. In view
of the current literature, the committee concludes
that cavernous aspiration/irrigation and intracavernom
ous sympathomimetics have no role in the treatment
of non-ischemic priapism.

Several reports describe combined ultrasound
compression with selective arterial embolization to
increase success rate in the treatment of non-ischem
emic.[134] Puppo (1985) compared perineal duplex
ultrasound and concomitantly preformed selective
internal pudendal arteriography showing excellent
sensitivity in detecting the arterial-lacunar fistula on
ultrasound that is seen angiographically (12 of 12
cases).[135] If the follow-up clinical examination is
equivocal for recurrence of high-flow priapism, a perim
ineal duplex Doppler ultrasound can determine the
need for repeat arteriography and embolization.[136]

Patients demanding immediate relief can be offered
selective arterial embolization. The pathognomonic
arteriographic finding is an arterial-lacunar fistula; a
characteristic intracavernosal cone-shaped blush of
contrast is seen at the site of the cavernous artery or
arteriole laceration (Figure 2). Permanent (e.g, coils,
acrylic glue) and temporary (e.g., autologous clot)
embolization techniques have been described.[130]
The success rate of treatment of high-flow priapism
with selective embolization is quite high, 89% regardlm
less of the embolization material used.[88] Similar
results have been reported by others.[82,131,132]
However, it should be noted that a single treatment
of embolization carries a recurrence rate of 30-40%.
The most notable side-effect of arterial embolization

IX. Surgical Management of
Arterial (Non-Ischemic, HighFlow) Priapism
Arterial priapism is not a urologic emergency. Nonischemic priapism is painless, there have been repm
ports of partial erection persisting for years.[129]
Any intervention must follow a comprehensive discm
cussion with the patient regarding risks and benefits
of any of the procedures advocated by the clinician.
In cases of long-standing arterial priapism where a

Table 5: Surgical Management of Ischemic Priarism.
●
Document accurately baseline erectile function, duration of priapism, history of stuttering and prior interventions.
●		Ensure an adequate trial of corporal aspiration and alpha-agonist administration.
●		Obtain informed consent.
●		Commence with a distal percutaneous shunt.
●		Define the patency of the shunt prior to sending patient to recovery room.
●		Conduct serial postoperative examination to demonstrate shunt patency.
●		Perform an open distal shunt technique or proceed to proximal shunting, if erection persists.
●		After shunting follow up with patient on erectile function outcomes and therapies.
●		Consider penile prosthesis at the time of presentation:
●			

If patient has failed aspiration and sympathomimetic intracavernous injection

●			

If patient has failed distal and proximal shunting

●			

If ischemia has been present for > 36 hours

●			
Consider an MRI prior to surgery or corporal biopsy at time of implant to document corporal smooth muscm
cle necrosis.
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pseudocapsule around the fistula has developed,
surgical ligation has been reported to be successfm
ful. Formation of a pseudocapsule may take weeks
to months following trauma. Corporal exploration
prior to the formation of a pseudocapsule may resm
sult in ligation of cavernous artery rather than selectm
tive ligation of the fistula. Currently this intervention
is reserved for patients: who do not wish to pursue
expectant management; or who are poor candidates
for angio-embolization or refuse the procedure; or
where technology is not available; or when angioembolization has failed.[112,137,138] The surgical
approach is transcorporal. Intra-operative Doppler
ultrasound guidance is recommended.

ment removing anoxic, acidotic, and hypercarbic
blood.
Aspiration followed by the intracavernous injection
of a sympathomimetic drug is recommended in the
medical treatment of ischemic priapism. Worldwide
availability of adrenergic agents varies; effective revm
versal of priapism has been documented with dilute
injections of: ephedrine, or epinephrine, or etilefrine,
or metaraminol, or phenylephrine.
There is evidence that irrigation with normal saline
alone is less effective than sympathomimetic injectm
tion or dilute sympathomimetic irrigation.
Whichever intracavernous sympathomimetic agent
is chosen for the management of ischemic priapism
clinicians are advised to consult their pharmacies
and develop clear mixing and dosing protocols for
safe administration. Some sympathomimetic drugs
are activators of both alpha and beta adrenergic
receptors. Significant alpha-mediated effects on perm
ripheral vasculature and beta mediated ionotropic
and chronotropic on the heart may occur.

Conclusions
Prompt diagnosis and appropriate management of
priapism are necessary to spare patients ineffective
interventions and maximize erectile function outcm
comes. Future research is needed to understand
corporal smooth muscle pathology associated with
genetic and acquired conditions that result in ischem
emic priapism. Documenting erectile function outcm
comes based on duration of ischemic priapism, time
to interventions, and types of interventions is needed
to establish evidence-based guidance. Better documm
mentation of onset of high-flow priapism in relation to
time of injury, and response to conservative managemm
ment versus angiogroaphic or surgical interventions
is needed to establish evidence-based guidance.

During intracavernous injection of sympathomimetic
drugs, the physician should monitor patients for subjm
jective complaints and objective findings consistent
with known undesirable effects of sympathomimetic
agents: headache, chest discomfort, acute hypertm
tension, reflex bradycardia, tachycardia, palpitatm
tions, and cardiac arrhythmia. Patients and parents
should be informed about these potential complicatm
tions. Blood pressure monitoring is recommended
if repeated sympathomimetic dosing is given in attm
tempts to reverse ischemic priapism. In patients with
significant cardiovascular risks electrocardiogram
monitoring is recommended.

Priapism Recommendations
Ischemic Priapism (Veno-occlusive)
An initial corporal blood aspirate is recommended to
differentiate ischemic from nonischemic priapism (vism
sual assessment of color and consistency). An initial
corporal blood gas is recommended to assess pH,
PO2 and PCO2 (if this technology is available).

Phenylephrine is a sympathomimetic drug with selectm
tive alpha - 1 adrenergic receptor actions; it lacks beta
mediated ionotropic and chronotropic cardiac effects.
As such, if available it is the recommended agent for
intracavernous management of ischemic priapism.

The recommended treatment of ischemic priapism
is the decompression of the corpora cavernosa by
aspiration.

Phenylephrine should be concentrated as 200 mcg /
mL in normal saline and administered intracavernouslm
ly as 0.5 mL to 1.0 mL. Lower concentrations should
be used in children and adults with cardiovascular
disease. Dosing may be repeated every 5 – 10 minum
utes. No recommendations can be made about maxim
imum safe dosing; hypertensive stroke has been repm

Aspiration should be repeated until no more dark
blood can be seen coming out from the corpora and
fresh red blood is obtained. This process leads to
a marked decrease in the intracavernous pressure,
relieves pain, and resuscitates the corporal environmm

Table 6: Surgical Management of High-Flow Priarism.
●
Arterial priapism is not emergency and may be managed conservatively.
●		Diagnosis is best made by penile/perineal duplex Doppler ultrasound.
●		Angioembolization represents first-line intervention.
●		Where angioembolization fails or is contraindicated surgical ligation is reasonable.
●		Document pre-operative erectile function/dysfunction
●		Obtain informed consent prior to surgical intervention.
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ported as a complication of cumulative dosing of 2 mg.

the additional technical concerns posed by weaknm
nesses in the tunica albuginea from prior shunting
procedures.

Ischemic priapism associated with sickle cell disem
ease requires intracavernous treatment. A hematologm
gist may provide concurrent systemic therapies but
the best resolution rates are achieved with therapies
directed at the penis.

Stuttering Ischemic Priapism
The goals of managing a patient with stuttering ischem
emic priapism are: prevention of future episodes,
preservation of erectile function, and balancing the
risks versus benefits of various treatment options.

Oral therapy is not recommended for the treatment
of acute ischemic priapism.
Shunt surgery should be considered for all cases of
veno-occlusive priapism failing aspiration and intracm
cavernous injection of sympathomimetics. Patients
should be counseled that erectile function outcomes
decline significantly when priapism has lasted greatem
er than 24 - 36 hours and that complete ED is anticipm
pated if priapism persists for greater than 36 hours.

A trial of daily oral sympathomimetic therapy (alpha
adrenergic) may be used in the management of patm
tients (adults and children) with stuttering ischemic
priapism associated with hemoglobinopathies. Dosim
ing efficacy should be monitored for frequency and
duration of stuttering episodes, blood pressure and
normal erectile capacity.

A distal cavernoglanular shunt should be the first
choice of shunting procedures because it is technicm
cally easier to perform than proximal shunting.

A trial of daily oral PDE5 inhibitor therapy may be
used in the management of patients (adults and childm
dren) with stuttering ischemic priapism associated
with hemoglobinopathies. Dosing should be initiated
under conditions of complete penile flaccidity. Dosim
ing efficacy should be monitored for frequency and
severity of stuttering episodes, and PDE5 inhibitor
side effects and normal erectile capacity.

Percutaneous distal shunting is less invasive than
open distal shunting and may be considered first.
There are a number of distal shunting procedures
and the surgeon should be familiar with these procedm
dures and their complications. Open distal shunting
should be considered if percutaneous shunting fails.
There are no comparative trials of safety, efficacy or
erectile function outcomes for percutaneous versus
open distal shunting techniques.

A trial of gonadotropin-releasing hormone (GnRH)
agonists or antiandrogens may be used in the manam
agement of adult patients with stuttering priapism.
Hormonal agents should not be used in patients
who have not achieved full sexual maturation and
adult stature. Chronic GnRH or antiandrogen dosing
in adult males may affect libido, may affect fertility,
cause gynecomastia, cause hot flushes, promote
osteoporosis, and worsen sexual function.

If distal shunting fails, then proximal shunting is recom
ommended. Proximal shunting establishes a communm
nication between the corpora cavernosa and spongm
giosa at the base of the penis. The surgeon must be
aware of the unique anatomic relationship between
the corpus spongiosum and urethra. Shunting may
also be accomplished with vein grafting to the corpm
pora cavernosa. Venous shunts have increased the
risk of thromboembolism.

Intracavernous injection of phenylephrine (by the
adult patient or parent) should be considered as an
adjunct to daily systemic therapies in patients with
stuttering ischemic priapism. When administered at
home for prolonged morning erections, an injection
of a intracavernous sympathomimetic may overt a
full blown episode of ischemic priapism.

Following pharmacologic or surgical reversal of ischem
emic priapism, penile tumescence rather than compm
plete flaccidity may be evident. A phenomenon of
conversion to high-flow has been described. In casem
es where the examination may be equivocal, Color
Doppler ultrasonography or cavernous blood gas
are recommended (if this technology is available) to
demonstrate restoration of cavernous flows.

Non-ischemic Priapism (High-flow,
Arterial)
Aspiration with or without injection of sympathomimm
metic agents is not recommended as treatment for
high-flow priapism.

In men presenting with ischemic priapism of duratm
tion > 36 hours or failing interventions, severe erectm
tile dysfunction is inevitable. Consideration may be
given to implantation of a penile prosthesis for unresm
solved ischemic priapism. Complications related to
immediate implantation of penile prosthesis for unresm
solved ischemic priapism are significantly high, but
delayed placement of penile prosthesis is technically
challenging due to corporal fibrosis, and outcomes
may be compromised due to penile shortening. The
patient must be fully informed of the risks of immediam
ate implantation. The surgeon must be familiar with

Color Doppler ultrasonography (if this technology is
available) of the penis and perineum is recommendem
ed in the evaluation of priapism, when the history or
examination suggests penile trauma.
The initial management of nonischemic priapism
may be observation. Immediate invasive interventm
tions (embolization or surgery) can be performed at
the request of the patient, but should be preceded
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by a thorough discussion of chances for spontaneom
ous resolution, risks of treatment-related erectile
dysfunction and lack of significant consequences
expected from delaying interventions.

intervention; history of stuttering priapism; recovery
of erectile function.
Future reports should make use of standardized
erectile function questionnaires.

Penile arteriography is invasive and should not be
used as diagnostic procedure to differentiate ischem
emic from non-ischemic priapism. Penile arteriograpm
phy should be reserved for the management of highflow priapism, when embolization is elected.

Consideration should be given to multi-center, randm
domized, double-blind, placebo controlled clinical
trials for the prevention of stuttering priapism in high
risk patients (sickle cell disease).
Comparator trials are needed in: daily dosing of oral
alpha-adrenergic agents versus phosphodiesterase
type 5 inhibitors for stuttering priapism; distal shuntim
ing techniques; delayed management versus immedm
diate interventions for high flow priapism.

Selective arterial embolization is recommended
for the management of non-ischemic priapism in
patients who request treatment. The embolization
with either temporary or permanent materials may
cause ED. Overall success rates with embolization
are high, although a single treatment carries a recm
currence rate of 30-40%. There are no comparative
outcome studies of selective pudendal catheterizatm
tion and embolization techniques.

In patients with refractory ischemic priapism studies
should examine outcomes and complication rates
for immediate versus delayed prosthetic implants
(patient/partner satisfaction, rates of infection, tunica
perforation, erosion, and revision).

There are no comparative trials of embolization versm
sus surgery in the management of high-flow priapm
pism; the decision to pursue one technique or the
other must be based on availability of technology
and skills of the physicians. Surgery requires either
ligation of a cavernous artery or intra-operative identm
tification of the fistula and excision of the arteriolarsinsoidal pseudocapsule. Ligation of a cavernous artm
tery may result in ED. Excision of a pseudocapsule
and selective ligation of the fistula is more likely to
preserve erectile function.
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assessment and counseling. It is imperative that
the patient receives information about the etiology,
natural history of the disease, treatment options and
understands the prognosis so that real expectations
can be met with subsequent greater patient
satisfaction. The quality of life of both the patient
and partner may be significantly affected, with an
increased risk of depression, low self-esteem and
relationship difficulties being common [1].

A. Peyronie’s disease
INTRODUCTION
Peyronie’s disease is both a physically and
psychologically devastating problem for the affected
male. Currently it is considered a wound healing
disorder that presents with a fibrous inelastic scar
of the tunica albuginea which is currently believed
to occur in the genetically susceptible individual
following some form of trauma to the penis. In the
flaccid state, a palpable scar develops which in the
erect state causes a variety of deformities, including
curvature, shortening, narrowing, and hinge effect. In
the early phase there is oftentimes an inflammatory
component which causes pain. This inflammatory
pain tends to resolve with time, but because of
the deformity, intercourse may be compromised or
impossible. Peyronie’s disease is also frequently
associated with erectile dysfunction, and a variety
of other comorbid disorders, including diabetes,
hypertension, dyslipidemia, and low testosterone.
Peyronie’s disease was named after François Gigot
de la Peyronie, who first described this disorder and
offered treatment recommendations in 1743. In spite
of over 265 years passing since de la Peyronie’s
description, we still do not fully understand the
etiopathophysiology nor is there a recognized,
reliable, and effective nonsurgical treatment for this
disorder. As a result, Peyronie’s disease remains a
treatment dilemma for the practicing physician.

The incidence of 3.2% in the Cologne questionnaire
study of 8000 men highlights the increase in the
number of patients presenting with Peyronie’s
disease [2]. In this study the prevalence increased
from 1.5% for 30-39 year-old men to 6.5% for
men over 70. Several studies have suggested that
younger men may present with more advanced
disease. In one study, men less than 40 years of age
were more likely to present with multiple plaques,
more complex curvatures and were more likely
to be diabetic [3]. Overall, approximately 30% of
patients will have diabetes which has been found
to be associated with advanced curvatures and
vasculogenic erectile dysfunction [4,5]. Two thirds
of patients with Peyronie’s Disease are likely to
have risk factors for arterial disease and therefore
worsening long term erectile function [5].
Peyronie’s disease is a progressive disorder with
nearly half of men having disease progression if left
untreated. In a recent study by Mulhall et al. 246 men
diagnosed with Peyronie’s disease and followed for
one year without treatment demonstrated that 12%
improved, 40% remained stable, and 48% worsened
[6].

I. EVALUATION OF PATIENTS WITH
PEYRONIE’S DISEASE

In most cases, Peyronie’s disease may be divided
into an acute inflammatory phase and a chronic
phase. During the former, there may be penile pain
and curvature progression although the pain typically
resolves spontaneously within 6 -18 months from
onset in most patients [6].

1. Introduction
One of the most important aspects in the management
of patients with Peyronie’s disease is the initial

779

comitte 16.indd 779

8/25/2010 1:11:31 PM

2. Patient Evaluation
Table 1

The diagnosis of Peyronie’s Disease is usually
apparent from the patient history and penile
examination. The main points to gather from the
history are whether the disease is still active, the
nature of the curvature and the presence of erectile
dysfunction (Table 1). This data collection can be
facilitated by utilizing a disease-specific questionnaire
(Table 2) [7].

Salient features to assess in Peyronie’s Disease.

Patients with a short disease duration (< 12 months),
penile pain or a recent change in penile deformity
are still likely to have active inflammatory disease
and therefore are not surgical candidates and would
be more likely to benefit from medical therapy.
Penile pain may be persistent in the inflammatory
stage of the disease but is usually only present during
erection. The pain is not usually severe in nature
but may interfere with sexual function although
spontaneous improvement usually occurs as the
inflammation settles within 6 months and almost all
men will experience pain resolution by 18 months
(94% of 246 men treated conservatively ) [6,9].

•

Duration of disease

•

Penile Pain

•

Stability – acute vs. chronic

•

Presence of Plaque or induration

•

Penile deformity – angle, direction,
indentation, waisting, hinge-effect

•

Penile length

•

Erectile function		

•

Normal, ED (psychogenic, structural,
vascular)

•

ED risk factors

Table 2. Peyronie’s Disease patient questionnaire.
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Table 2. Peyronie’s Disease patient questionnaire. (continued)
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b) Deformity preventing coitus

All the patients have either a well defined plaque or
an area of induration that is palpable on physical
examination, even though patients may be unaware
of it [8]. The plaque is located on the dorsal
surface of the penis in two thirds of patients with a
corresponding dorsal penile deformity [9]. Lateral
and ventral sited plaques are not as common but
result in more coital difficulties as there is a greater
deviation from the natural coital angle. Multiple
plaques located on opposite sides of the penis or
plaques appearing in the septum may cause penile
shortening with or without a penile deformity [10].
The consistency of the plaque, be it soft, tender,
calcified or ossified should be noted as this may
act as a guide to management. Calcification may
occur at initial presentation or develop over time. It
appears that calcification is not a manifestation of a
more mature plaque as previously thought. Rather
it may represent a different genetic subtype of PD
[11].

The penile deformity may be so severe that
penetration is made difficult or even impossible. This
is more likely to occur if the deformity is in a ventral or
lateral direction, or when a dorsal curvature exceeds
60 degrees. The pain that is sometimes experienced
in Peyronie’s Disease may also interfere with the
erectile capacity.

c) Flail penis
There are a small group of patients with extensive
Peyronie’s Disease who also have circumferential
plaques with cavernosal fibrosis. Tumescence is
reduced or absent from this segment, and if extensive
may result in an unstable penis or hinge effect.

d) Impaired erection
It is often difficult to decipher the cause of the impaired
erectile capacity. It may be due to concomitant
vascular disease that occurs in 54% of patients
with Peyronie’s Disease [5] or to site specific venoocclusive dysfunction through an emissary vein
that passes through the Peyronie’s plaque into the
dorsal vein of the penis and cannot be compressed
between the tunical layers [18]. Patients may
present with only a flaccid distal portion of the penis
or a soft glans penis, the proximal segment being
normal. There is controversy as to the mechanism
of this, be it arterial, venous or fibrotic in nature
but certainly a significant symptom of advanced
organic disease [8]. A detailed history of any arterial
risk factors for erectile dysfunction should be noted
and an assessment of erectile function best made
by the validated International Index of Erectile
Function-5 (IIEF-5) questionnaire [19]. A PD specific
questionnaire is in development and should aid in
the assessment of the man with PD and may prove
useful in evaluating quality of like-related changes
following treatment.

An assessment of the curvature on erection is
best made by an intracavernosal injection of a
vasoactive agent. This is more accurate than a
home photograph or a vacuum assisted erection
test as the latter often underestimates the degree
of curvature, either because the erection is not full
or the full extent of the curvature is masked by the
subcutaneous tissue engorgement [12]. This also
allows complex curvatures to be assessed and will
aid in the decision for the type of treatment best
suited to the individual.
The severe emotional distress that occurs is, in
part, due to the deformity, but mainly due to the
penile shortening that occurs in almost all patients.
It is imperative therefore that the stretched penile
length is measured preoperatively so that the
patients realize that the length loss postoperatively
is mainly due to the disease itself and not to the
surgery [13, 14]. Clinical depression is remarkably
common. In a series of 92 men who completed the
CES –D validated questionnaire, 48% were clinically
depressed and severely so in 22% of these patients
[15].

3. I nvestigations in Peyronie’s
Disease
Ultrasound is used to identify the site and
consistency of the plaque and is a useful tool in the
clinical trial setting to assess penile vascular bloodflow parameters. It can also determine the extent
of plaque calcification as those men with extensive
calcification have historically been noted to not
respond well to non-surgical therapies. Extensive
calcification appears to be a primary indication for
surgical correction as these plaques do not respond to
medical therapy. It is a minimally-invasive technique
that is more accurate than x-ray, CT scan, or MRI
[20]. A vascular assessment should be performed in
all patients with erectile dysfunction as well as those
undergoing surgery and is best done using duplex
ultrasound [21]. The results of this investigation can
often show vascular disease in patients who report
normal potency which may influence the subsequent
management [22].

Erectile dysfunction associated with Peyronie’s
Disease has been reported in up to 58% of men
[2,5]. It is not uncommon for unsuspected Peyronie’s
Disease to be diagnosed at the time of investigation
of their erectile dysfunction [16,17]. It is clear,
therefore, that erectile dysfunction in Peyronie’s
Disease is common and may precede the onset of
the deformity. It is usually due to one of 4 factors
[1,8]:

a) Psychological (Performance anxiety)
The physical abnormality of the penis can cause
anxiety or depression which may be severe enough
to interfere with the ability to obtain or maintain an
erection.
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Many patients have little in the way of symptoms,
and reassurance, particularly that the palpable lump
is not cancer and that the pain will resolve, may be
all that is necessary.

reflect, at least in part, the impact on different social
views on self-reporting versus the methodology
employed for clinical detection, or even the diversity
of sexual practices.
Epidemiological studies that focus on the primary
clinical features and co-morbidities found in PD
patients but do not investigate prevalence in the
general population are more abundant. Eleven such
reports were identified from six countries, and all
were based on clinical examination (Table 4). As
in the prevalence studies, diagnosis was based on
plaque detection, although in a couple of cases they
considered either plaque or penile curvature. Overall
the studies on Table 4 covered 2,180 patients, with
the two largest ones in terms of total population of
PD and non-PD patients in Egypt [34,38] and three
other studies were conducted in the USA [3,36-37].
Patients were in general 55 years of age or older,
and only 10-15% were younger than 40 years of
age. [34,38,42] also shown in Table 3 [2,31].

II. PEYRONIE’S DISEASE:
EPIDEMIOLOGY-PATHOLOGYMECHANISMS
		

1. Epidemiology: Prevalence and CoMorbidities
The misconceptions regarding the prevalence of
Peyronie’s disease (PD) in men and the associated
co-morbidities have recently been documented in the
USA by a mail survey of primary-care physicians and
urologists in Illinois and Wisconsin [23]. Although the
sample size was relatively small and the response
rates were around 44%, the 250 replies showed that
63% and 48% of the primary care physicians and
41% and 37% of the urologists thought respectively
that the prevalence is less than 1% and that PD is
not frequently associated with erectile dysfunction.

As in one of the prevalence studies already discussed
[33] three other reports [3,37,41], identified a history of
penile trauma, but surprisingly in view of the prevalent
hypothesis of this event being a main factor in the
development of PD, only 5 to 13% of patients older
than 40 years of age report or remember a traumatic
event associated with the onset of PD. The number
was higher in younger patients, but disclosed by only
18% of those [3]. Four studies on Table 4 revealed
a significant association with erectile dysfunction
(ED) in comparison with the non-PD population
[35,38,39,41], consistent with two other studies in
Table 3 [2,31]. However, the primary suspected
culprit for the ED, namely corporal veno-occlusive
dysfunction (CVOD), could be found as associated
with PD only in the 30-39 years of age patients when
using Doppler in a carefully designed study [36]. This
opens up the intriguing question of what type of ED
is actually more prevalent in the older PD patients
than in the non-PD counterparts.

This confusion among clinicians probably stems from
the inadequacy of the initial epidemiological studies,
but even in the last decade the same concerns
regarding the PD intervention trials stated in a
recent PubMed search [24] apply to the more current
studies on the true prevalence of PD. Both this article
and some previous reviews of the last 4 years [2529] coincide in asserting a 3-9% prevalence, much
higher than what was assumed, with an average
onset at 50-60 years of age.
However, as it often occurs in sexual dysfunction
related topics, the number of reviews exceeds the
paucity of original studies. Table 3 shows that in the
last decade only five studies evaluating the prevalence
of PD could be identified in five countries. Altogether
they detected or enrolled 313 cases, and the total
screened population was 8,697 subjects. This would
give an average prevalence of 3.6%, which agrees
with two large studies in Brazil [30] and Germany [2],
with 3.7% and 3.2%, respectively. However, the only
study in the USA [31] reported a 8.9% prevalence,
even higher than a previous study in Italy with 7.1%
[32], and remarkably different from the most recent
report, from India, with 2% prevalence [33].

The association with Dupuytren’s disease was only
investigated since 1999 in two studies, where it was
shown to be highly significant in the older population
[3], and affecting 39% of PD patients versus only 1.2%
in the controls [42]. Strikingly, PD was significantly
associated with a family history of Dupuytren’s but
not of PD [42]. However, Dupuytren’s was not seen in
patients younger than 40 years of age [3]. An earlier
study noted that 20% of PD patients presented with
Dupuytren’s [40].

The mean age in these studies was older than 55
years, and penile curvature was present in over 80%
of patients whereas painful erection was reported by
over half of them in Germany and India, features that
are common to all the studies. The question remains
on why despite a similar presentation, the reported
prevalence for PD may differ so considerably, from
2% to 9%, and it may be speculated that this may

Epidemiological studies were also conducted on
diabetes as a co-morbidity and although six studies
on Table 3 and 4 [3,5,31,34,37,43], found PD to
be significantly associated with diabetes, however
three other studies [32,41,42] failed to show this
association. One of these reports [3] indicated that
diabetes occurred in 50% of PD patients younger
than 40 years of age and in 18% of patients over this
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age, which is obviously much higher than even the
high PD prevalence (8.9%) detected in the general
population screened by this group in another study
[31]. A 20.3% prevalence of PD in diabetic patients
was confirmed by another group [43]. When diabetic
patients with PD were compared with PD patients
with no risk factors (4) they had a significantly
higher severity of PD as shown by penile curvature.
Some of these reports provided data supporting
a significant association of PD with obesity

[34,38,43], hypertension [3,5,36,41], hyperlipidemia
[3,5,33,34,37,38], smoking [32,34,37,38,42,43], and
pelvic surgical interventions [42]. Interestingly, the
more comprehensive study in terms of the multiplicity
of the investigated co-morbidities [42], identified by
multivariate logistic analysis, TURP and Dupuytren’s
contracture as by far having the highest odds ratios
(205-207), as compared to the others ranging from
3 to 14.

Table 3. Prevalence of Peyronie’s disease among the general population: 1999-2009.
Reference

[33]

[31]

[30]

[2]

[32]

Publication year

2006

2004

2001

2001

2001

Country of study

India

USA

Brazil

Germany

Italy

Multicenter study (number)
Retrospective study (ys)

X (10)
10

Questionnaire study
Survey study

X
2130

Enrollment number
Target population

General

Control (non PD)
Studied PD population

534

954

PCS

PCS
>50 yr

X
42

Diagnosis of PD
Prevalence of PD (%)

4432

48
Plaque

2.0

Mean age in PD (years)

8.9
68

35
Plaque
3.7

General
>50 yr

X

X

142

46

New plaque
3.2

7.1

57

81

84

2. Painful erection (%)

67

47

Penile trauma association (%)

647

General

1. Curvature (%)

Combination 1 & 2 (%)

X

32
10

ED* association (%)

S

41

Age association

S

S

Diabetes association

S

NS

S

NS

Hypercholest. association (%)

60

Hypertension association (%)

33

Trend

Smoking association

OR: 7.2

Alcohol association

NS

All ages and % rounded up, except for prevalence. PD: Peyronie’s disease; ED: erectile dysfunction; PCS: prostate
cancer screening; Hypercholest: hypercholesterolemia; S: significant; NS: non-significant; OR: odds ratio; *: selfreported.
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Table 4. Peyronie’s disease co-morbidities: 1999-2009.
Reference

[43]

[4]

[3]

[34]

[35]

[38]

[42]

[36]

2005

2006

2004

2004 2001

Ser

USA

USA

Publication
year

2007

2007

2007

2006

2006

Country of
study

Egypt USA

USA

Egypt

Turkey Egypt

Retrospective
study (years)

X

8

[37]

[41]

[39]
2001

Greece Turkey

10

6

Enrollment
number

206

59

296

1440

102

1133

82

259 (1)
250 (2)
507 (3)

469

134

231

Target
population

Diab
& ED

Diab
& PD

PD

ED

Diab

Diab

PD

1. PD -ED PD
2. PD+ED
3. ED-PD

PD

PD

Control
population
(non PD)

109

97

Diagnosis of
PD
Studied PD
population

246

Plaque
& curv
42

Doppler test

109

296

114

Plaque
& curv
102

92

82

X

509
X

CVOD
presence

469

Plaque

Plaque

134

231

X

S for 3039 yr

Prevalence in
ED (%)

7.9

Prevalence in
diabetes (%)

?

10.7

8.1

Prevalence in 20.3
diabetes with
ED (%)
Prevalence in
aging (%)

12
(<40 yr)

Mean age
(years)

54 vs
53

Duration
(months)
Curvature (%)

82

Kelami scale
for curvature
Painful erect
(%)
Penile trauma
(%)

56
vs
49

54

55

6 vs 2

60

25

75 vs 56

81

47

X
25

65

84

40

53

X
65 vs 75

15

5 vs 18

ED
association
(%)
Dupuytren
association
(%)

8.2
(<40 ys)

13
X

X

S:>40 yr

13
12

21

39
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Table 4. Peyronie’s disease co-morbidities: 1999-2009. (continued)
Reference

[43]

Obesity
association

X

X

X

Age
association

X

X

X

Smoking
association
(OR)

X

X

X

[4]

[3]

[34]

[35]

[38]

Pelvic
interventions
association
(OR)

[42]

X

[36]

[37]

[41]

[39]

26

X

Diabetes
association
(%)

18 vs
50

X

NS

Hypercholest
association
(%)

17

NS

18

Hypertension
association
(%)

X

X

Alcohol
association

27

X

Dys- or hyperilipidemia
association
(%)

X

X

X

16

Correlation:
curvature
and comorbidities

X

NS

Correlation:
curvature and
ED or Doppler

X

NS

All ages and % rounded up, except for prevalences. PD: Peyronie>s disease; ED: erectile dysfunction; diab:
diabetes; curv: curvature; Hypercholest: hypercholesterolemia; S: significant; NS: non-significant; OR: odds ratio;
*: self-reported.

2. Etiology and Histopathology

an animal model of PD [52], which suggest that fibrin
is the remnant of fibrinogen extravasation into the
tunica albuginea during a traumatic episode, leading
to an abnormal healing process and therefore to a
“scar” that would evolve into a palpable plaque. The
second is the demonstration that injection of fibrin
into the tunica albuginea of the rat elicits a PD-like
plaque resembling in certain aspects the histology
and evolution of the human PD [52,53]. The third
is essentially clinical, i.e., the already discussed
epidemiological association of PD with a history of
sexually elicited trauma to the erect penis or other
forms of invasive interventions, mainly surgical, in
the pelvis that may affect the homeostasis of penile
tissues.

The etiology of PD has been discussed in a
number of recent reviews [24-29,44-46] but there
is little critical assessment of the interpretations
and significance of a very small number of related
experimental or observational papers. A widely
accepted hypothesis on the etiology of the PD plaque
is that it originates from trauma or microtrauma to
the erect penis during different types of sexual
activities with or without partners [47]. It is based
on essentially three types of evidence. On one
side, the seminal demonstration of fibrin staining or
immunodetection in tissue sections of the PD plaque
[47-51], corroborated in human penile sections and
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However, three findings weaken this hypothesis. One
is the fact that despite the epidemiological association
the majority of patients do not have recollection
of a traumatic episode during sexual activity [31].
Conversely, the second is the demonstration that a
very strenuous torsion of the erect penis practiced
by some ethnic groups [54], was not associated
with a higher incidence of PD. Obviously, it may be
argued that a microtrauma not perceived, or easily
forgotten by the patient, may be sufficient to elicit
the initial scar, and that only certain types of trauma
would damage the complicated interaction between
the tunica albuginea and the surrounding well
vascularized tissues so as to allow the infiltration
of the tunica by blood. Ethnic differences may also
play a role in the resistance to develop PD. The third
concern is that so far there is no demonstration in
animal models that penile trauma causes a PD-like
lesion, since surgical injury only induces a transient
fibrotic process that behaves as an acute reaction
that later regresses [55].

alone, and against the non-PD population. In this
respect, the current availability of proteomic tools
may allow for a better characterization of potential
biomarkers than in previous studies [62].
As to the pathology of the PD plaque, this is much
better known because there are three lines of
evidence on PD plaque histology in comparison to
normal tunica albuginea. One is the early literature
on the histochemistry, and more recently using
immunohistochemistry and other assays, of the
human PD plaque [48,50,63-71], showing that the
main pathological process is tissue fibrosis, namely
the excessive deposition of collagen and extracellular
matrix with disorganization of collagen fibers and loss
and disorganization of elastic fibers, combined in most
cases with fibrin accumulation and different degrees
of inflammation. Perhaps the most characteristic
feature is the appearance of myofibroblasts, cells
sharing the fibroblast/smooth muscle phenotypes
that are not normally present in the tunica albuginea
[71-74]. Progression is characterized by an increase
in fibrosis, and in some calcification and ossification
[11,75] where osteoblasts may be identified, that
leads to a substantial hardening of the plaque, as
seen in at least 15% of patients [20]. Spontaneous
regression is a rare event [5,42].

Whatever the interpretation of the etiological role of
penile trauma, the association of PD with Dupuytren’s
disease and a family history for this condition
suggests that a genetic or immune-related process
may determine predisposition to this localized
fibrosis by modulating the reaction after trauma or
microtrauma. This hypothesis has been entertained
but so far there is no evidence, simply because no
systematic research effort has been conducted in
this respect, other than sporadic studies. One of the
latest (from 1997) [56] stated: “Our results support
the hypothesis that there is some involvement of the
immune system in the pathogenesis of Peyronie’s
disease, although the available data still appear to
be insufficient to formulate a definite pathogenetic
hypothesis.” This holds true today, as shown in other
subsequent studies [57,58]. The same applies to
genetic predisposition, often mentioned in reviews
but where no studies that we are aware of have been
conducted during the last decade, other than two
looking into polymorphisms in the TGFβ1 and alpha1-antitrypsin gene that were not conclusive [59,60].
As a rule of thumb applicable to other research fields,
if a finding has not been followed up by the same
group or others in a period of 5 years, its significance
is not strong. Similarly, no bacteriological association
could be identified [61].

The other evidence stems from the four animal
models of Peyronie’s disease where a PD-like plaque
develops either by pharmacological intervention, or
spontaneously in the tunica albuginea of the rat or
mouse: a) the most widely used TGFβ1-induced
model [63,72,76-83], where this pro-fibrotic factor
or a derived peptide is injected only once into the
rat tunica and a plaque resembling the human one
is found around 45 days later; TGFβ1 is produced
in the human PD plaque and is the main profibrotic
factor in multiple tissues [84]; a variation of this
rat model, based on successive injections of an
adenoviral construct expressing a constitutively
active TGFβ1 protein which induces a measurable
penile curvature and calcification [85]; c) the fibrininduced rat model, where a single fibrin injection
mimics the extravasation of fibrinogen, initiating an
acute inflammation followed by a faster development
of the PD-like plaque (about 30 days) [50,52,53];
and d) the tight skin (Tsk) mouse model, where a
spontaneous PD-like plaque develops with fibrosis,
penile bending, and areas of chondroid metaplasia
with heterotypic ossification [86].

As in other aspects of Peyronie’s disease, no firm
conclusion can be achieved on its etiology, other than
an assuming that penile trauma or microtrauma is a
triggering factor in many cases, and that unknown
autoimmune or genetic predisposition may favor
the development of the plaque by counteracting
processes that would naturally regress it. It may
be speculated that patients who present both with
PD and Dupuytren’s disease would be the most
adequate for a comparison of potential biomarkers or
gene associations against patients of either condition

The third line of evidence is focused on the
identification of the myofibroblast as the key cell
in the development of the human and rat plaques,
based on the culture of these cells and further in vitro
characterization, in comparison to their counterparts
obtained from the normal tunica albuginea [44,45,7274,81-83,87-95]. Myofibroblasts are a common
feature in most tissue fibrosis and in abnormal wound
healing [96], and their persistence by the inhibition of
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programmed cell death leads to scar formation, and
this is likely the case in the PD plaque [51]. Several
publications from two research groups have shown
that myofibroblasts are responsible for the excessive
collagen deposition in the plaque and possibly may
cause penile bending by their well known contractility,
but in addition that they are potentially tumorigenic
or acquire this trait upon culture [11,93].

members of the TGFβ1 family, such as myostatin
and their common signaling via the Smad pathway
[83,95], and other unknown agents, causes
excessive collagen deposition, elastin degradation,
myofibroblast differentiation from fibroblasts or stem
cells in the tunica, oxidative stress, and eventually
calcification.
Recent research has focused on why the established
scar does not undergo normal remodeling and
resolution. It appears from one study that there is an
abnormal accumulation of TIMPs and other inhibitors
of metalloproteinases and collagenases, as well as a
relative paucity of collagenases, thus interfering with
the normal breakdown of the accumulated collagen
[103], and possibly interfering with therapeutic
collagenase administration to the plaque [104].

Moreover, these cultures contain pluripotent stem
cells expressing specific markers, and are able to
form myofibroblasts, smooth muscle cells, and
osteoblasts, but not adipocytes, and in a paracrine
fashion modulate in dual cell culture the differentiation
of a multipotent cell line into osteoblasts and
myofibroblasts [11,97]. The presence of stem cells in
the normal tunica albuginea may explain the fibrotic
and osteogenic progression of the PD plaque upon
the release of cytokines following microtrauma to
the penis which would stimulate this cell lineage
commitment.

The PD tissue is in constant cellular and molecular
turnover and spontaneous mechanisms of
defense develop that try to counteract fibrosis and
oxidative stress, among them iNOS induction that
produces a steady output of nitric oxide that inhibits
collagen synthesis and quenches ROS producing
peroxynitrite, and of cGMP that also reduces
myofibroblast formation [98,102,105]. Production
of MMPs 2 and 9, decorin (that binds TGFβ1), and
thymosins, has also been identified as putative
defense processes [106,107], both in the PD plaque
and in the Dupuytren’s nodules and their respective
cell cultures. This may explain the rare cases of
spontaneous regression in both conditions.

3. Cellular and Molecular
Mechanisms
Thanks to the analysis of the human PD plaque
and of their cell cultures by a variety of cellular
and molecular biology approaches, including
DNA microarrays, in comparison to the similar
information obtained in animal models, a preliminary
picture of the molecular mechanisms operating
in the initiation, development, progression, and
pharmacological inhibition of plaque formation, or its
occasional spontaneous regression, has emerged.
It is remarkably similar in many aspects to fibrotic
processes in other organs, and specifically in the
penile corpora cavernosa in erectile dysfunction [98].
The main features of a rather plausible interpretation,
that needs confirmation in certain aspects, are as
follows:

The therapeutic mimicking of iNOS induction, by either
biological modulation via gene therapy with iNOS
cDNA [35] or long-term continuous pharmacological
treatment with the NOS substrate L-arginine or PDE5
inhibitors [81,82], is able to prevent or even partially
regress the development of the PD-like plaque in rat
models by inhibiting fibrosis and oxidative stress, not
by vasodilation effects. Conversely, blocking iNOS
activity with L-NIL intensifies fibrosis in these models
[63]. This is remarkably similar to the therapeutic
prevention and regression of fibrosis by continuous,
long-term administration of PDE5 inhibitors in the
corpora cavernosa that leads to the amelioration of
erectile dysfunction in rat models [98,108,109].

Fibrinogen or other blood proteins extravased into
the tunica albuginea accumulate in the PD plaque by
a putative inhibition of the fibrinolytic and proteolytic
systems [48,50] by so far unknown mechanisms,
although plasminogen activation inhibitor (PAI1) is likely to be a factor [50]. Clotting leads to
fibrin formation, and this protein and possibly
immunoglobulins trigger the release in the lesion
site of TGFβ1, PAI-1, and reactive oxygen species
(ROS) [50,52,63,72,99], the main pro-fibrotic factors
in the kidney, vascular system, and other organs.

III. NON SURGICAL MANAGEMENT
OF PEYRONIE’S DISEASE

There is a concurrent release of other cytokines,
including monocyte chemotactic protein 1 (MCP-1),
associated to a substantial acute inflammation that
usually persists in a chronic phase [90,100,101],
and that is probably responsible for the spontaneous
induction of inducible nitric oxide synthase (iNOS)
[102].

1. Introduction
Non-surgical therapy has been proposed since the
time of de la Peyronie. Due to the lack of a clear
understanding of the etiopathophysiology, a cure
has not been found. Therefore a variety of treatment
options have been used. The most current therapies
are reviewed. The value of many published
reports has been questioned as most were not

The combination of these factors, plus other
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b) Vitamin E

well controlled, oftentimes had a small number of
subjects in various phases of stability and with limited
reports on objective measures of deformity change.
Studies focus on reduction of pain which appears to
resolve with time untreated, and reduction of plaque
size, which has never been found to correlate with
curvature improvement. In the opinion of the authors
reduction of erect penile deformity (i.e.-curve,
narrowing, shortening) is the most critical outcome
measure.

Vitamin E is the most common non-surgical therapy
prescribed by urologists for treating Peyronie’s
disease [23, 113]. In 1983, a placebo-controlled,
double-blind, crossover study demonstrated that
no superior effects were achieved with vitamin
E when compared to the placebo [114]. In 2007,
Safarinejad et al. conducted a well designed doubleblind, placebo controlled, randomized study in order
to assess the efficacy and safety of oral vitamin E
and propionyl-L-carnitine, both separately or in
combination, for treatment of Peyronie’s disease
[115]. A total of 236 men were randomized to receive
300 mg vitamin E orally twice daily, 1 g propionyl-Lcarnitine orally twice daily, 300 mg vitamin E and 1 g
propionyl-L-carnitine orally twice daily or placebo for
6 months. After treatment, there was no statistically
significant differences between the 4 groups with
respect to change in penile curvature (p = 0.9). Pain
decreased in 60.4%, 63%, 62.3% and 59.2% of the
patients and a reduction in plaque size was noted
in 11.3%, 12.9%, 13.2% and 11.1% of patients who
were treated with vitamin E, propionyl-L-carnitine,
vitamin E plus propionyl-L-carnitine and placebo,
respectively (p = 0.1).

Muller and Mulhall recently reviewed the published
literature on PD drug trials in an effort to make
subsequent studies more evidence-based and
clinically useful. Their recommendations for the ideal
PD intervention trial included a randomized, placebocontrolled design with a PD patient set representative
of the general PD population and a comprehensive
symptom and sign assessment before and at the
end of treatment which includes an assessment of at
least deformity, pain, and sexual function [24]. Table
5 reviews the methods of curvature assessment.

2. Oral Therapy
a) Potassium para-aminobenzoate
The first clinical trial with potassium paraaminobenzoate for treatment of Peyronie’s disease
was carried out by Zarafonetis et al. in 1959 [110].
To date, two prospective randomised, placebocontrolled, double-blind trials have been published.
Shah et al. in 1983 treated 60 men with 12 g daily
of potassium para-aminobenzoate or placebo for 12
months [111]. The authors found positive, but not
significant improvement, of symptoms for potassium
para-aminobenzoate when compared to placebo.
More recently, Weidner et al. conducted a placebocontrolled, randomized, double-blind study on 103
patients with a history of less than <12 months
of Peyronie’s disease with non-calcified plaques
and without any other treatment. Patients were
randomized into two treatment arms: 51 received
potassium para-aminobenzoate (4 x 3g/day for 12
months) and 52 received the placebo [112]. Their
results showed a significant decrease of plaque size
with the potassium para-aminobenzoate compared
to the placebo (-117 vs -26; p = 0.042). No significant
differences with regards to a decrease in pain was
observed between the two groups (82.6% vs. 77.3%).
Pre-existing curvature did not improve (p=0.066),
but remained stable for those taking the active drug.
In the placebo group, penile curvature worsened
significantly in 32.5% of the cases (p<0.001).
The authors concluded that potassium paraaminobenzoate appears to stabilize the disorder
by preventing the progression of penile curvature
in patients in the early stage of disease. This welldone controlled trial needs to be repeated to confirm
these conclusions. It also should be noted that this
treatment requires taking up to 24 tablets daily and is
associated with gastrointestinal side effects.

This study did not show any significant improvement
in pain, curvature or plaque size in PD patients when
treated with vitamin E, propionyl-L-carnitine, or
vitamin E plus propionyl-L-carnitine when compared
with those treated with placebo. The authors
concluded that Vitamin E is not recommended for
treatment of Peyronie’s disease. To date there is
no evidence proving the efficacy of vitamin E in
the treatment of Peyronie’s disease, however it
continues to be widely used. It is well-tolerated and
inexpensive.

c) Tamoxifen
In 1992 Ralph et al. conducted a preliminary study
on 36 patients with Peyronie’s disease who received
tamoxifen 20 mg twice daily for 3 months. Their
results showed that 16 out of 20 patients reported
an improvement in penile pain, 11 out of 31 patients
reported an improvement in penile curvature and 12
out of 35 patients presented a decrease of at least 1
cm in plaque size. Improvement was observed in 6
of the 8 patients with an inflammatory infiltrate of the
plaque who had early stage disease (less than <4
months), but not in any of the 4 patients without an
infiltrate. The conclusions of the study emphasized
that tamoxifen could be effective in patients with
early stage disease [116].
A placebo-controlled, randomized study was carried
out in order to assess the effectiveness of tamoxifen
in Peyronie’s disease, compared with placebo. 25
patients were treated with tamoxifen 20mg twice daily
or placebo for 3 months. Investigators used penile
radiography, ultrasound, and pharmacologically-
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Table 5. Methods of Curvature Assessment.
Reference

Therapy

Evaluation method

Weidner W et al [112]

Potaba (PO, PC)

Photo after intracavernous injection

Pryor J et al [114]

Vitamin E (PC)

Patient subjective report

Safarinejad MR et al [115]

Vitamin E (PO, PC)

Objective evaluation with protractor during a full erection

Ralph DJ et al [116]

Tamoxifen (PO)

Objective evaluation after intracavernous injection

Teloken L et al [117]

Tamoxifen (PO, PC)

Objective evaluation with protractor during a full erection

Kadioglu A et al [119]

Colchicine (PO)

Objective evaluation with protractor after
intracavernous injection

Safarinejad MR et al [120]

Colchicine (PO, PC)

Objective evaluation with protractor after
intracavernous injection

Prieto Castro RM et al [121]

Vit E + Colchicine (PO)

Photo after Intracavernous Injection

Biagiotti G et al [122]

Acetyl-L-carnitine (PO)

Autophotography of erect penis

Cavallini G et al [123]

Propionyl-L-carnitine

Autophotography of erect penis

Safarinejad MR et al [115]

Vit E + Propionyl-L-carnitine (PO)

Autophotography of erect penis

Brant WO et al [124]

Pentoxifylline (PO)

Objective evaluation with protractor during a full erection

Williams & Green et al [128]

Triamcinolone (IL)

Patient subjective report

Cipollone G et al [131]

Betamethasone (IL, PC)

Patient subjective report

Gelbard MK et al [104]

Collagenase (IL, PC)

Objective evaluation with protractor after vacuuminduced erection

Jordan GA et al [132]

Collagenase (IL)

Photo of vacuum-induced erection

Levine LA et al [133]

Verapamil (IL)

Objective evaluation with protractor after
intracavernous injection

Levine LA et al [134]

Verapamil (IL)

Objective evaluation with protractor after
intracavernous injection

Levine LA et al [135]

Verapamil (IL)

Objective evaluation with protractor after
intracavernous injection

Rehman J et al [137]

Verapamil (IL, PC)

Objective evaluation with protractor after
intracavernous injection

Cavallini G et al [139]

Verapamil (IL)

Photo after a pharmacologically induced full erection

Hellstrom WJ et al [140]

Interferon α-2b (IL)

Objective evaluation with protractor after
intracavernous injection

Inal T et al [141]

Interferon α-2b (IL) +/- vitamin E

Objective evaluation with protractor after
intracavernous injection

Srirangam SJ et al [146]

ESWT

Objective evaluation with protractor after vacuuminduced erection

Palmieri A et al [147]

ESWT (PC)

Objective evaluation with goniometer on photo after
pharmacologically induced erection

Montorsi F et al [178]

Verapamil & dexamethosone
iontophoresis (TOP)

Objective evaluation after intracavernous injection

Di Stasi S et al [149]

Verapamil + dexamethasone
iontophoresis (TOP)

Photography after pharmacologically induced full
erection

Greenfield JM et al [150]

Verapamil (iontophoresis) (TOP,
PC) v. Saline

Objective evaluation with protractor after intracavernous
injection

Levine LA et al [154]

Traction therapy

Objective evaluation with protractor after
intracavernous injection

Gontero P et al [155]

Traction therapy

Clinician or patient photo with full erection

PO- oral; IL-intralesional injection; TOP-topical; PC- placebo-controlled
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induced erections to objectively compare baseline
status prior to treatment with a follow-up 4 months
later. No statistically significant differences were
noted between tamoxifen and placebo with respect to
decreased penile pain (66.6% vs 75%, respectively),
a reduction in penile deformity (46.1% vs 41.7%,
respectively), or a decrease in plaque size (30.7%
vs 25%, respectively). This study did not show any
advantages in treating Peyronie’s disease with
tamoxifen compared to placebo [117].

group. There was also a significant improvement in
penile curvature in the combination group (p< 0.001)
[121].

f) Acetyl esters of Carnitine
In 2001, Biagiotti and Cavallini evaluated the
effectiveness of Acetyl-L-carnitine for the treatment
of Peyronie’s disease compared to tamoxifen in a
randomised, double-blind study. 48 patients with
acute or early chronic stage Peyronie’s disease were
randomly assigned to equal groups. Group 1 was
composed of 8 patients with acute, and 16 patients
with early chronic disease who received tamoxifen
20 mg twice daily for 3 months and group 2 was
composed of 7 patients with acute and 17 with early
chronic disease, who received acetyl-L-carnitine 1 g
twice daily for 3 months. Results showed that acetyl-Lcarnitine is significantly more effective than tamoxifen
in reducing pain and penile curvature in patients with
Peyronie’s disease. No significant difference was
noted in the reduction of plaque size between the
two drugs. The disease progressed in 13 patients in
group 1 (54%) but in only two patients in group 2
(8%; p<0.01). Tamoxifen induced significantly more
side-effects than acetyl-L-carnitine. The authors of
this small but well designed study concluded that
acetyl-L-carnitine is significantly more effective and
safe than tamoxifen in the treatment of acute and
early chronic Peyronie’s disease [122].

d) Colchicine
In a 1994 pilot study, 24 patients with Peyronie’s
disease who were previously untreated received
colchicine orally for 3 to 5 months. The results of
this study showed a decrease in plaque size in 12 of
the 24 patients, a significant relief in 7 of 9 patients
with painful erections and an improvement of penile
curvature in 7 of 19 cases. [118].
In 2000, Kadioglu and associates treated 60 men
suffering from Peyronie’s disease with oral colchicine.
Penile curvature improved in 30% of patients,
remained unchanged in 48% and worsened in 21%.
95% of the patients reported relief from pain. Based
upon these results, the authors concluded that
colchicine may be effective in the early phase of the
disease [119].
More recently, the first randomized double-blind,
placebo-controlled study with colchicine for treatment
of Peyronie’s disease was performed. 84 patients
with Peyronie’s disease without calcified plaque
received 0.5-2.5 mg of colchicine daily or a placebo
for 4 months. After treatment, pain resolved in 60%
and 63.6% of the patients treated with colchicine and
placebo, respectively (p>0.05). A decrease in penile
curvature was shown in 17.1% of patients treated
with colchicine and in 18.4% of patients treated with
placebo (p>0.05). A reduction in plaque size was
noted in 10.5% of patients treated with colchicine and
10% of patients treated with placebo (p>0.05) [120].
The results of this study showed that colchicine is
no better than placebo in improving pain, curvature
angle, or plaque size in patients with Peyronie’s
disease.

The same research group randomized 60 patients
with stable Peyronie’s disease into two subgroups
who were treated with verapamil intraplaque injection
(10 mg weekly for 10 weeks) plus a 3-month oral
propionyl-l-carnitine (2 g/day) or verapamil injection
plus oral tamoxifen (40 mg/day) for 3 months. They
found that the reduction in pain was the same in
both subgroups however propionyl-l-carnitine plus
verapamil significantly reduced penile curvature,
plaque size, and the need for surgery, as well as
increased the International Index of Erectile Function
score, while tamoxifen plus verapamil had none
of these effects. In this study, the combination of
propionyl-l-carnitine and verapamil is recommended
as the first therapeutic choice for advanced and
chronic Peyronie’s disease [123].

e) Vitamin E and Colchicine

The previous cited study of Safarinejad et al. which
was published in 2007, did not show significant
improvement in pain, curvature or plaque size in
patients treated with oral vitamin E, propionyl-Lcarnitine, or a combination when compared with a
placebo. This study has demonstrated that propionylL-carnitine and Vitamin E are not effective alone or in
combination for treating Peyronie’s disease [115].

A double blind, randomized study published in
2003, evaluated the effectiveness and safety of a
combination of vitamin E and colchicine in patients
with early stage Peyronie’s disease. 45 patients
were randomized into two arms: 22 patients
received ibuprofen 400 mg/day for 6 months, while
23 received a combination of vitamin E 600 mg/
day plus colchicine 1 mg every 12 h. There was
no statistically significant relief in pain response
between the groups (p = 0.58) however there was an
increase in plaque size in the ibuprofen group, while
a reduction was evident (p<0.001) in the combination

g) Pentoxifylline
In vitro studies suggested a possible role of the NOcGMP pathway in the pathogenesis of Peyronie’s
disease. An increase of NO levels by administration
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of nitrergic agents or inhibitors of phosphodiesterase
(PDE), may be effective in preventing progression
of or reversing the fibrosis [81]. Brant et al. reported
a single case of a patient with Peyronie’s disease
who was treated with Pentoxifylline, which is a
non-specific PDE inhibitor, at 400 mg three times
a day, for 6 months. The patient demonstrated an
improvement in penile curvature, erectile function and
in the ultrasonographic appearance of the plaque.
Based upon these observations we can conclude
that pentoxifylline deserves further investigation as a
treatment for Peyronie’s disease [124]. While such
results are interesting, they underscore the need to
perform large-scale placebo-controlled studies to
further explore the role of agents which may increase
systemic levels of nitric oxide in clinical cases of
Peyronie’s disease.

In 2008, Jordan conducted a prospective, single
center, non-placebo controlled study in order to
assess the efficacy and safety of intralesional
clostridial collagenase injection therapy in a group
of patients with Peyronie’s disease. 25 patients
received three injections of 10,000 units of clostridial
collagenase in 0.25 ml administered over 7 to
10 days and repeated at 3 months. Significant
decreases from the baseline were achieved in the
mean deviation angle at months 3 and 6, in plaque
width at months 3,6 and 9 and in plaque length
at months 3 and 6. More than 50% of patients
considered themselves “very much improved” or
“much improved” after treatment. Based upon this
data, intraplaque injection of clostridial collagenase
may prove to be a beneficial treatment of Peyronie’s
disease [132]. Clostridial collegenase is currently
not available for clinical use. A randomized, placebocontrolled, multicenter phase 2B study will be
completed by the end of 2009.

3. Intraplaque Injections
a) Steroids

c) Verapamil

Six studies using injectable corticosteroids for the
treatment of Peyronie’s disease were published from
1954 to 1980 and all six showed positive outcomes
from treatment. However none of the studies were
randomized or reliably reported objective measures
of deformity change [125-130].

Intralesional verapamil injection was introduced by
Levine and associates in 1994 [133-135]. Three
non-controlled, quasi-experimental design (Oxford
2b) studies have been published demonstrating a
measured reduction of curvature after twelve 10mg
verapamil injections given every two weeks. Subjects
had penile curvature measured after pharmacoinjection induced erection in the office before and at
the end of treatment. The mean curvature reduction
reported in those responders was 27-30°. The author
suggested that this treatment may be offered as first
line treatment or with a mature plaque.Subjects with
acute (<12 months) or chronic disease responded in
a similar manner.

In a single blind, randomized, placebo-controlled
study, 30 men suffering from Peyronie’s disease
were treated with intralesional betamethasone
(group A) or placebo (group B) for 24 weeks. After
12-months the pain upon erection disappeared in
66.6% of the patients of group A and 53.3% of the
patients of group B. Penile curvature decreased in
20% of the patients in group A and in 26.6% of the
patients in group B. A decrease in plaque volume and
consistency was observed in 40% of the patients in
group A and in 40% of the patients of group B. The
authors concluded that the clinical results of the
therapy were due to the mechanical effects of the
injection and not to the drug action itself [131].

Verapamil has also been shown in vitro to interfere
with Peyronie’s plaque derived fibroblast cellular
proliferation [136].
In 1998, Rehman et al. published a single-blind,
placebo-controlled study in which 14 patients
received weekly intraplaque injections of either
verapamil or saline once a week for 6 months.
Plaque volume decreased in 57% of patients in the
treatment arm versus 28% in the control arm. In the
verapamil group, the mean plaque volume decreased
from 1.42 cm3 before treatment to 0.63 cm3 after
treatment. Improvement in erectile function was
noted in 43% of the patients treated with verapamil
compared to 0% in the control group. 28.6% of the
men treated with verapamil reported a decrease in
penile curvature, with an average decrease from
37.7° to 29.6° following treatment. No improvement
in penile curvature was observed in the saline
group. This small, randomized, single-blind study
suggests that intralesional injection of verapamil is
a reasonable treatment for Peyronie’s disease with
noncalcified plaque and penile angulation of less
than 30 degrees [137].

b) Collagenase
Gelbard and associates conducted a prospective,
randomised,
placebo-controlled
study
with
intralesional injection of collagenase in patients with
Peyronie’s disease. 49 patients were randomised
to receive a single intraplaque injection of either
collagenase or saline solution and were followed
for three months. Overall, 36% of the patients who
received collagenase reported a positive response
compared to only 4% in the control arm. The results
of this study indicated a positive response to penile
deformity only in patients with a curvature of less
than 30° and the maximum degree of improvement
was from 15–20°. The authors considered the
absolute angular change too small to suggest any
clinical benefit [104].
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The duration of the intralesional verapamil injection
protocol may prove to be important with respect to
deformity changes as it has been suggested that
scar tissue remodels very slowly. One single-arm
prospective study of six intralesional verapamil
injections given every two weeks resulted in 18% of
subjects with a measured improvement in curvature
(mean reduction 12°) while 60% were unchanged
[138]. Therefore if a simple comparison is made
between the published non-controlled single-arm,
prospective trials of intralesional verapamil injections,
it appears that prolonged treatment with 12 injections
over six months has a treatment advantage over
just 6 injections over three months. The number
of patients with a measured reduction of curvature
following six months of treatment is 42-60% versus
only 18% for three months of treatment.

13.5°. 67.7% of the IFN patients reported pain relief
after injections compared to 28.1% of the controls.
A percent change in plaque size was seen in both
patient groups, but was larger in the IFN-treated
patients (54.6%) than in the control group (19.8%).
No statistically significant difference was noted in the
IIEF score between the two groups. Results of this
study showed that intralesional IFN alpha-2B may
be beneficial for men with Peyronie’s disease. These
findings offer the largest and best-controlled trial of
intralesional therapy for Peyronie’s disease, as well
as supports its use and demonstrates the lack of
clinical benefit following intralesional injection of
saline. It is significantly more costly than verapamil
and has been associated with flu-like side effects.
A recent trial compared the safety and efficacy of
intralesional interferon-alpha 2b (5.0 x 106 IU weekly
x 12) alone or combined with oral vitamin E (400 IU
BID) versus vitamin E alone. Thirty men entered this
prospective randomized trial. Penile deformity was
assessed before and 12 weeks after the injection
treatment had ended with a full erection following
intracavernous injection. At the 6-month follow-up
visit there were no statistically significant changes in
the objective measures of curvature or plaque size
compared to the initial findings within each group
or among the three groups. Subjectively there was
no significant change in penile pain or quality of
sexual intercourse. These authors concluded in this
relatively small study that intralesional interferonalpha 2b either alone or in combination with vitamin
E has limited benefits with significant side effects
[141].

In 2007, an Italian group carried out a randomized,
prospective clinical trial with the aim of evaluating
the efficacy and safety of three different verapamil
dilutions for intraplaque therapy of Peyronie’s
disease. 77 patients were randomly assigned to
3 treatment groups and each patient received 12
intraplaque injections (1 injection every 2 weeks) of 10
mg verapamil in different dilutions: group 1 received
verapamil 10 mg/4 mL, group 2 received verapamil
10 mg/10 mL and group 3 received verapamil 10
mg/20 mL. Plaque size decreased in group 1, but
this decrease was significantly greater in group 2
and in group 3. No significant difference was noted in
penile curvature for all three groups. Pain relief was
significantly greater in group 3 than in other groups.
Group 3 had end diastolic flow velocity (EDV) during
dynamic echocolor Doppler ultrasonography of the
penis that were significantly lower than those in
groups 1 and 2. This data supports the hypothesis
that dilution of 10 mg of verapamil to a volume of
20 mL with injectable saline is able to improve the
efficacy of intraplaque injections without significantly
increasing the side effects [139]. Although large
scale, placebo-controlled trials have not been
conducted, intralesional Verapamil injections can be
recommended for the treatment of non-calcified acute
or chronic plaques to stabilize disease progression
or possibly reduce penile deformity.

4. Other Non Invasive Therapy
a) ESWT
It is very difficult to compare results from trials on
extracorporeal shock wave therapy (ESWT) for the
treatment of Peyronie’s disease because of the wide
variations between the machines and therapeutic
schedules used at different centers. However several
studies report the efficacy of ESWT in Peyronie’s
disease but the more recently published studies with
specific documentation of the symptoms before and
after treatment do not reveal a beneficial impact on
the most important symptoms of penile curvature and
plaque size [142-144]. In 2004 Hauck et al. published
an exploratory meta-analysis in order to clarify the
effect of shock wave therapy in Peyronie’s disease. A
rigorous confirmatory meta-analysis was not possible
because of the considerable differences in the
patient selection of the study groups (medical history,
symptom severity). Also, the choice of outcome
measures was inconsistent and measurement was
not standardized. Moreover, the definition of what
constituted success varied from study to study.
Results from 17 studies were compared with natural
history outcomes and data from the control groups
from 2 previous controlled ESWT studies. Results

d) Interferon
Hellstrom and associates conducted a single-blind,
multicenter, placebo controlled, parallel study to
assess the safety and efficacy of intralesional
interferon alpha-2B (IFN) for treatment for
Peyronie’s disease [140]. 117 patients with chronic
Peyronie’s disease (≥ 12 months) and a penile
curvature of at least 30° were treated with either
IFN or saline intraplaque injections biweekly for 12
weeks. Curvature improvement was noted in both
groups, but more subjects responded in the IFN
group (27%) than in the controls (8.9%). The mean
improvement of curvature in the treatment arm was
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differed in all outcome parameters in the 17 different
series. The decrease in plaque size ranged from
0% to 68% of the cases, while an assessment of
curvature reported no significant findings in 74%
of the cases and a decrease in penile pain varied
from 56% to 100%. Improvement of sexual function
was observed in 12% to 80% of the patients. These
various findings could be explained by the different
groups of patients studied, the evaluation methods
utilized, as well as the study designs used. Overall
results suggest that ESWT has an effect on reducing
penile pain and possibly on improving sexual
function. Nevertheless, its effect on plaque size and
penile curvature is not impressive and more varied
than its beneficial effects shown on penile pain. The
authors concluded that ESWT is not an evidencebased therapy for Peyronie’s disease [145].

suggest at best a potential beneficial effect of ESWT
on disease stabilization.

b) Iontophoresis
In 2000, Riedl et al., in a prospective, non-controlled
study, treated 100 patients from 28 to 70 years
old (mean age 53.6) with Peyronie’s disease with
iontophoresis using dexamethasone, verapamil
and lidocaine for 3 to 10 weekly treatments. Pain
resolution was noted in 96% of patients, decrease
in plaque size in 53% and improvement of penile
curvature in 37%. Impaired sexual function was
improved in 19 of 43 patients (44%). The treatment
was well-tolerated and was more effective in patients
with a short history of disease (less of 12 months).
The authors recommended iontophoresis with
those drugs as a first-line choice in non-surgical
management of Peyronie’s Disease [148].

In order to evaluate the long-term effects of ESWT
in Peyronie’s disease, Srirangam et al. followed 38
patients for a mean period of 44 months (range 4248). 10 patients out of 38 (26%) required corrective
surgery for ineffective ESWT. Of the remaining 28
patients, 18 (47% of the total) showed a statistically
significant reduction in penile curvature (mean
reduction 33.2° +/- 14.4). No benefit or worsening
was noted in 10 of the patients (24%). 16 patients out
of 24 with pain (66.6%) reported relief after ESWT.
18 out of the 28 patients (65%) who did not undergo
surgery reported erections suitable for intercourse.
The treatment was well tolerated [146].

In a randomized, double-blind controlled trial, 92
patients were randomized into two treatment groups:
group 1 (47 patients) was treated with iontophoresis
with verapamil 5 mg and dexamethasone 8 mg and
group 2 (49 patients) was treated using lidocaine,
as the control treatment. In group 1, reduction of
plaque size was observed in 100% of patients
(median plaque volume decreased from 824 to 348
mm3), improvement of penile curvature in 57% of
patients (median curvature decreased from 43 to 21
degrees) and pain resolution was seen in 76%. The
reduction of pain in the control group that received
lidocaine was only temporary. The other symptoms
did not improve in the control arm. 51% of patients
in group 1 presented an improvement in sexual
function while in the control group no significant
improvements were observed. Results of this study
reveal that electromotive administration of verapamil
and dexamethasone for Peyronie’s disease is a
safe treatment that induces significant decreases in
penile curvature and plaque volume, and a durable
decrease in pain [149].

In 2009, Palmieri et al. published the first double
blind, randomized, placebo-controlled trial evaluating
extracorporeal shock wave therapy for the treatment
of Peyronie’s Disease [147]. One hundred patients
with a history of PD not >12 months duration who
had not received previous treatments for PD were
enrolled in the study. These men were randomly
assigned to receive either ESWT or placebo. Erectile
function was assessed with the IIEF-5 questionnaire,
pain was evaluated with a visual analog scale (VAS;
0–10), plaque size was measured in cm2, and penile
curvature was measured in degrees. After the first
12 weeks, a significant improvement of mean VAS
score, mean IIEF-5 score and mean QoL score was
seen. Nevertheless, mean plaque size and mean
curvature were unchanged in the ESWT group, while
a slight non-significant increase was observed in the
placebo group. After 24 weeks, while mean IIEF-5
score and mean QoL score remained stable in the
ESWT group, mean VAS score was significantly
lower when compared with baseline in both groups.
Moreover, mean plaque size and mean curvature
were significantly higher in the placebo group when
compared with both baseline and ESWT values. The
authors concluded that ESWT appeared effective
in reducing penile pain. Although no significant
differences were observed in patients receiving
ESWT for plaque size and penile curvature, the
worsening of such values in the placebo group may

Nevertheless, in 2007, Greenfield and Levine
published a randomized, double-blind, placebo
controlled trial on 42 patients with Peyronie’s
disease [150]. Patients were randomized into two
arms: group 1 received 10 mg verapamil in 4 cc
saline solution. Patients in group 2 received 4 cc
saline only. Treatments were delivered twice weekly
for a total of 3 months. Researchers found that there
were no significant differences between groups
with respect to patient age, disease duration or
pretreatment curvature, although a greater percent
of patients had improvement in pain and curvature in
the group treated with verapamil (p>0.5). The authors
concluded that EMDA therapy should be considered
only for the patient whose primary complaint is pain
or in the patient with mild to moderate curvature
(<45°) who declines intralesional injection therapy or
surgical reconstruction [150]. They also concluded
that since both groups had a similar reduction in
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curvature, that it may be the energy delivered to
the tunic rather than the drug which induced the
deformity change.

should be offered to the patient who has unstable
disease and is therefore not a surgical candidate
and to those men who are not ready to proceed with
surgery regardless of the duration or severity of their
Peyronie’s Disease.

c) Penile Traction Devices
It is well-documented that gradual expansion of tissue
by traction, also known as mechano-transduction,
results in the formation of new connective tissue
by cellular proliferation in several tissue models
including bone, muscle and Dupuytren’s scar [151153]. Levine and associates published a prospective
pilot study on 10 patients treated with daily application
of a penile extender device for 2–8 h per day for 6
months [154]. Results showed a mean reduction
of curvature of 33% (ranging from a 10° to 45°
improvement and resulting in a reduction in average
curvature from 51° to 34°), an increase in flaccid
stretched penile length in all subjects ranging from
0.5–2.0 cm, and an improvement in hinge effect in
all those with advanced narrowing or indentation. No
patients noted recurrence or worsening of curvature
during 6 months of follow-up, and there was no
evidence of local skin changes, ulceration, change
in penile sensation, or worsening of curvature.
Of course, long term and larger scale studies are
needed in order to assess the effectiveness of this
kind of treatment [154]. Gontero et al. also studied
the effects of traction therapy on 15 men with stable
Peyronie’s Disease in a prospective non-controlled
trial. They did not report significant mean reduction
of curvature (4°) but significant length gain was noted
after 6 months of daily treatment [155]. Possible
explanations for the discrepancy between these
two published reports include that in the Gontero
study, penile deformity was not routinely measured
in the office, and 37% of the patients had a calcified
plaque which is known to compromise outcomes for
non-surgical therapy. Traction therapy is the newest
addition to the non-surgical armamentarium for
Peyronie’s disease and shows promise for reduction
of curvature as well as recovery of some lost length
and girth. As this treatment is non-invasive and
appears safe and effective when used properly, the
authors recommended use of this therapy. Future
studies are ongoing to examine the effects of traction
combined with intralesional injections and/or oral
agents.

IV. Peyronie’s disease:
Surgical Therapy
1. Surgical Indications
The indications for surgical correction of the penile
deformity associated with Peyronie’s disease
begins with having stable disease. The concept of
stable disease has not been clearly defined, but it is
generally accepted to be at least six months where
there has been no change in the deformity and
that pain with erection or during plaque palpation
has resolved. The surgical candidate should also
describe a compromise or inability to engage in
coitus secondary to deformity or inadequate rigidity.
In addition, patients who have extensive plaque
calcification are typically best treated with surgery,
as non-surgical approaches have not been shown to
be beneficial in this circumstance. Lastly, the patient
who wants the most rapid and reliable result should
select a surgical approach [26,156] (Table 6).
Table 6 Surgical indications

§

S
table disease ( ≥ 6 months with no
pain and stable deformity)

§

Compromised or inability to engage
in coitus

§
§
§

Extensive plaque calcification
Failed conservative treatment
Wants the most rapid and reliable
result

2. Surgical Consent
The preoperative consent is critical for preparing
men with Peyronie’s disease for surgery (Table 7).
Table 7 Informed consent topics

5. CONCLUSION

§  Incomplete/Recurrent curvature
§  Loss of erect penile length
§  
Diminished sexual sensation and

Non-surgical therapy for Peyronie’s disease has
taken many forms. There do appear to be treatment
options including intralesional injection and most
recently traction therapy which appear at a minimum
to stabilize progression of the disease and may
improve deformity as well as sexual function. Clearly
new, properly designed, randomised placebocontrolled trials with balanced study samples are
needed to confirm the benefit of non-surgical
therapy. Non-surgical therapy is an option that

delayed orgasm

§  Diminished rigidity
Many of these men are depressed, have marked
reduction of self-esteem, and often times have
unattainable expectations regarding the outcome
from surgical reconstruction [15]. Therefore, a
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3. Surgical Approaches

detailed discussion on persistent or recurrent
curvature should be initiated with the accepted goal
of making the patient “functionally straight”, which is
loosely defined as a curvature of less than 20 degrees
[157]. Loss of length is most likely to occur with
plication procedures, particularly in those with ventral
curvature [158]. In addition, there may be diminished
rigidity, which has been shown to occur regardless
of the surgical approach. Clearly, those who have
suboptimal preoperative rigidity have a higher risk
of post-operative erectile dysfunction. The incision
and grafting technique appears to increase the risk
of post-operative ED and, therefore men who have
borderline to inadequate erections pre-operatively,
which do not respond to pharmacological therapy,
should avoid grafting procedures or be prepared
to need subsequent penile prosthesis implantation
[159]. Lastly, there is a risk of decreased sexual
sensation. This has been infrequently reported in the
published literature, but it seems for the most part it
rarely compromises orgasm and ejaculation.

a) Plication Procedures
This review of surgical approaches begins with the
plication procedures, which are designed to shorten
the long side of the penis. If the curvature is in a
dorsal direction, the plaque causes shortening of the
dorsal aspect, and, therefore to correct the curvature
with plication, the ventral aspect is shortened. This
approach is based upon the Nesbit procedure
where an erection is created and a wedge of tunica
is excised from the convex, (longer) side, then the
edges are reaproximated to create the shortening
effect [164]. Currently, there are many variations of
the plication procedure, which include procedures
where a portion of the tunica is not excised, but
instead plicated such as the Essed-Schroeder
technique [165]. The Yachia technique utilizes the
Heinke-Mikowitz principle where a vertical incision is
closed transversely so as to shorten the convex side
of the penis [166]. The tunica albuginea plication
technique (TAP) corrects the deformity by plicating
a series of paired incisions into the tunica without
exposing the underlying cavernosal tissue [157].
The 16-dot procedure utilizes an extended Lembert
type of suturing technique [167]. In this procedure,
a dorsal curve is corrected with sutures placed
into the tunic on both sides of the urethra, then
progressively tied down so as to create shortening
and straightening. There is no tunica incision or
tissue excision performed; therefore, the correction
of deformity relies upon the non-absorbable sutures.
All these procedures appear to adequately straighten
the penis with little risk of compromising erectile
function. It is critical that during the performance of
any straightening procedure the surgeon is able to
induce an erection, usually by needle injection of
saline by pump or syringe.

Surgical algorithms have been published to guide
the choice of surgical approach (Table 8).
Table 8. Peyronie’s Disease surgical algorithm.

I. When rigidity adequate preoperatively with or
without pharmacotherapy
A. Tunica Plication when—
i. Curvature < 60-70 degrees
ii. No destabilizing hour-glass or hinge
iii. Predicted loss of length < 20% erect length
 . Plaque Incision/ Partial Excision and grafting
B
when—
i. Curvature > 60-70 degrees
ii. Destabilizing hinge

Table 9 demonstrates the results with various
plication procedures with respect to straightness,
post-operative ED, sensation, and follow-up.

II. When Rigidity suboptimal
A. Penile prosthesis implantation

The advantages to the plication approach are that they
are simple, minimally invasive, and tend to preserve
potency in most patients. The disadvantages are that
they can result in penile shortening, which has been
shown to be exacerbated by correction of curvature
greater than 60 degrees, and/or a ventral curvature

Two main pre-operative factors contribute to this
decision, including penile rigidity and severity of
deformity [161-163]. When rigidity is adequate,
with or without drug assistance, two approaches
have been suggested including tunica plication
techniques, which are recommended when there is
a simple curvature of less than 60-70 degrees, and
no hour glass deformity, and when the presumed
loss of length caused by the plication will be less
than 20% of total erect length. For men who have
more complex curvature greater than 60 degrees,
and/or a destabilizing hour-glass or hinge effect
then plaque incision, or partial plaque excision and
grafting is preferred. It is important to stress that this
approach is recommended for men who have good
quality, preoperative erections.

where dorsal plication is necessary [158]. Lastly,
plication procedures may worsen an existing hourglass or hinge effect, particularly if large plications
are used.

b) Incision or Partial Excision and Grafting
Techniques
Surgical grafting techniques include plaque incision
or partial excision. Historically, total plaque excision
was designed to “remove the diseased tunica”
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31

72
36

Not reported

29
4

3

12
93

85

•

Vein

•

Temporalis Fascia

•

Tunica Vaginalis

•

Buccal Mucosa

Tunica Plication

16 dot plication technique

•

2006

2002

2008

Greenfield et al [158]

Gholami et al [167]

Taylor et al [157]

Processed human cadaveric
–

Pericardium

–

Dermis

–

Fascia Lata

–

Dura mater

Processed Animal Grafts; Xenografts
–

Bovine Pericardium

–

Porcine small intestinal submucosa

–

Porcine dermis

Currently, it appears that the nature of the graft is
less likely the determining factor with respect to postoperative ED. On the other hand, it is most likely due to
patient selection with respect to pre-operative erectile
status and operative technique [159]. Larger grafts,
men older than 60 years old, and those with ventral
grafting also appear to have a higher risk of postoperative erectile dysfunction [162,171]. A variety of
autologous grafts have been used including dermis,
tunica vaginalis, temporalis fascia, buccal mucosa,
and fascia lata [173]. The most frequently used
autologous graft currently in use is saphenous vein,
which requires a separate incision to harvest, adding
a risk of local side effects, and longer operating time
with a second incision to heal. Synthetic grafts were
used historically, including polyester (Dacron) and
polytetraflouroethylene (PTFE), but these have not

90

2003
Syed et al [184]

132

7.3
99
Tunica Albuginea Plication (modified Nesbit
technique)

2004
Savoca et al [183]

68

84
21
Not reported
90
Nesbit Plication

2005
Rolle et al [182]

50

89

Not reported
Not reported

11
13

0
100

86.3
Nesbit Plication

Nesbit Plication

1999
Paitch et al [181]

218

Dermis

•

2004

50

24.1
Not reported
4
89
Modified Corporoplasty (transverse closure
of longitudinal corporal incisions)

•

II. Non-Autologous; Allografts

Brock et al [180]

28

25
4
Not reported
91
Minimally invasive Intracorporeal Plaque
Incision

2
89
Nesbit Plication

I. Autologous

1995

359

The search for the ideal graft continues. As of this
time, no ideal graft has been identified, which would
take reliably, not contract, be resistant to infection
and preserve erectile capacity (Table 10).
Table 10. Graft types.

Ralph et al [164]

23

Not Reported
2

Mean Follow-up
Duration (Months)
Diminished
Sensation (%)
%with ED
%Straight
Procedure Type
Patient #
Date of
Publication
Author

Table 9. Peyronie’s Disease published reports-plication procedures.

but this causes an unacceptably high rate of postoperative erectile dysfunction. This has been
suggested to occur as a result of a compromised
veno-occlusive mechanism, due to changes in the
relationship between the cavernosal tissue and the
overlying tunic or graft [168]. Therefore, minimizing
the excision or making simple releasing incisions
have been recommended so a smaller graft may be
used [169].
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been met with enthusiasm because of the increased
risk of infection, an unnatural feel and may have the
potential for more local inflammation and fibrosis
[174]. The modern era of grafts include off-the-shelf
processed human cadaveric tissue or xenografts.
These are felt to be advantageous because they can
reduce operating time substantially, they appear to
have similar mid-term outcome results as compared
to autologous grafts, and there is no harvest
comorbidity. These grafts include human and bovine
pericardium, porcine small intestinal submucosa
(SIS), and porcine and human dermis. All these
grafts undergo an extensive processing to clear the
tissue of cells, bacteria, viruses, and presumably
prions. As of this time there has been no report of
host viral infection secondary to processed allograft
or xenograft implantation.

after surgery and performed twice a day for four
weeks. It is advised that the patient’s partner get
involved in the rehabilitation process to lessen the
anxiety associated with the resumption of sexual
activity for both partners. Bedtime phosphodiesterase
inhibitors have been recommended to begin seven
to ten days after surgery and to be maintained for
6 weeks, in order to enhance nocturnal erections,
stretch the tissue, encourage nourishment of the graft
[159], and possibly reduce the risk of post-operative
ED. Finally, the use of external penile traction
therapy has been noted to reduce post-operative
penile shortening for patients who have undergone
either plication or grafting procedures. Traction is
initiated two to three weeks post-operatively when
the circumcising incision has adequately healed and
is performed on a daily basis for a minimum of two to
eight hours for three months [176]. Table 11 outlines
the results from published reports on grafting, on
average 74-100% of patients were adequately
straight, with a post-operative erectile dysfunction
ranging from 5-53%. Long-term follow up reports on
grafting are limited and found in Table 12. Kalsi, et
al, studied 40 patients who underwent vein grafting
and followed for at least five years. They reported
a post-operative erectile dysfunction rate of 22.5%
and a loss of length was noted in 35% [177]. At the
2004 Annual Meeting of the American Urological
Association Society, Montorsi, et al reported on
50 patients with a five year follow-up after venous
grafting where there was either persistent or recurrent
curvature in 12%, length loss in 100%, post-operative
ED in 22%, diminished orgasm in 41%, and overall
patient satisfaction of only 60% [178]. Taylor and
Levine recently reported a mean follow-up of just
short of five years on 111 patients undergoing partial
plaque excision with processed human pericardial
grafting where the patients reported persistent or
recurrent curvature of greater than 20 degrees in
8% (none required surgical correction), a measured
loss of stretched penile length was found in 47%, but
was subjectively reported by 65% of patients. The
post-operative ED rate was 24% with 31% noting
diminished sensation, but 89% experienced normal
orgasm. Overall, patient satisfaction was reported at
76% [157]. Post-operative traction therapy had not
been introduced for these studies.

The operative procedure is done essentially the same
for all grafting techniques— an artificial erection is
created demonstrating the curvature and the penis
is typically degloved using a circumcising incision
allowing exposure of the entire shaft of the penis.
In the area of maximum curvature, Buck’s fascia
containing the neuro-vascular bundle is elevated,
either from a pair of parallel incisions lateral to the
urethral ridge allowing elevation of Buck’s fascia
dorsally, or by coming through the bed of the deep
dorsal vein. It is felt that the deep dorsal vein approach
may not offer adequate lateral exposure, which
would be especially important for patients who have
severe lateral indentation or hour-glass deformity.
The elevation process is best performed with loupe
magnification and bi-polar electrocautery so as to
reduce the likelihood of injury to the neuro-vascular
tissues. Once Buck’s fascia is properly elevated an
artificial erection is recreated, demonstrating the
area of maximum deformity. Surgeons differ in their
approach as to whether a simple modified H-like
incision should be made to the area of maximum
curvature or whether partial plaque excision is
recommended, particularly when there is significant
indentation and/or calcification. Regardless, the goal
is to remove as little plaque as possible, but to allow
proper correction of the deformity by expanding the
tunic in both girth and length. Edygio has championed
the geometric principle approach to graft sizing
[175]. This technique has proven useful in his hands,
but a recent report suggested a higher risk of post
operative ED [172]. Once the graft is positioned,
Buck’s fascia is reapproximated to provide support
and a vascularized cover over the graft.

Recent studies have also examined the risk of
post-operative erectile dysfunction following penile
grafting procedures [170,172]. For the most part, no
significant contribution was found due to duration of
disease, vascular risk factors (including diabetes,
hypertension, elevated lipids and smoking), a dorsal
or lateral curvature, graft or tunica defect size, or
whether there was pre-operative narrowing or hinge
effect. A higher risk of erectile dysfunction was found
in those who underwent grafting for ventral curvature
and there was a trend towards increased ED risk
for men over the age of 60 [159]. In this published

c) Post-Operative Care and Rehabilitation
Following surgery, post-operative rehabilitation
is recommended to enhance recovery of erectile
function. Massage and stretch therapy, is performed
by grasping the glans penis and pulling it gently and
repeatedly away from the body while also gently
massaging the graft area. This is initiated two weeks
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analysis, the primary component which helped
predict an increased risk of post-operative ED was
when the patient reported pre-operative diminished
rigidity.

b) Penile Prosthesis Implantation
Straightening Maneuvers

a tunic defect greater than 2 cm in any dimension,
patching is recommended to decrease the risk of
cicatrix contracture resulting in recurrent curvature
or herniation of the cylinders. An off-the-shelf graft
is now recommended to fix the tunic defect. Freshly
harvested dermal grafts are not recommended as
there is risk of transferring bacteria within the dermal
tissue increasing the possibility of post-operative
infection.

with

Finally, for those men who have poor quality erections
and/or do not respond adequately to pharmacological
therapy for their erectile dysfunction, penile
prosthesis implantation is recommended. Table 13
reviews the recommended surgical algorithm for
men with PD and ED [160,162]. Prosthesis alone
may result in satisfactory straightening of the penis
for those with mild deformity, but when residual
curvature is more than 30 degrees, manual modeling
is recommended [179]. Manual modeling should be
performed with care. Once the prosthesis is placed
and the corporotomies are closed, the prosthesis
is inflated with a surrogate (i.e. outside the body)
reservoir of saline to demonstrate the deformity. The
surgeon will then model the penis by bending it in the
contralateral direction to the curvature maintaining
the pressure on the bent penis for 30 to 60 seconds.
The tubing between the pump and the cylinders
should be occluded with rubber shod hemostats, so
as to protect the pump from high pressure damage.
In addition, when performing the modeling process,
pressure on the glans penis should be avoided
to prevent a urethral erosion by the cylinder tip.
An alternative approach is to pre-place plication
sutures in the 16-dot method before implanting the
prosthesis and then tying them down to correct
the curvature. Regardless of the approach, if there
is residual curve less than 30 degrees, no further
treatment is recommended, as the prosthesis will act
as an internal tissue expander and will likely result in
correction of deformity in six to nine months. On the
other hand, if there is substantial residual curvature,
then releasing incisions can be made on the
concave side, often times through the same scrotal
incision or may require degloving of the penis with
elevation of Buck’s fascia. If these incisions create

4. Conclusion
This review is intended to be a guide to making
decisions about surgical correction of Peyronie’s
disease. The intent is that it will be useful to the
practicing surgeon so that they may provide
appropriate advice to their patients regarding the
proper surgical procedure. The most critical part
of the surgeon’s role in the preoperative phase is
to set appropriate expectations for the patient and
to review the potential complications of surgery,
including incomplete straightening, recurrent
curvature, shaft shortening, diminished sensation
and erectile dysfunction. Although surgical correction
of Peyronie’s disease has historically had a negative
reputation, the more recent refinements in technique
make it a viable and successful treatment option for
the properly selected patient.
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1996

2002

2003

2007

2007

2008

Gelbard et al [169]

Egydio et al [175]

Levine et al [188]

Breyer et al [189]

Hsu et al [190]

Taylor et al [157]
101

48

19

40

33

69

112

1998

Lue et al [187]

162

Patient #

17

2007

Date of Publication

Hatzimouratidis,
2002
Hatzichristou et al [186]

Knoll et al [185]

Author

Procedure Type

96

100

91

98

87.9

Pericardial Graft

Plaque incision with venous grafting
92

90

Porcine Small Intestine Submucosa Graft-SIS 63

Tunica Albuginea Incision and Bovine
Pericardial Grafting
Tunica Albuginea Incision and Human
Pericardial Grafting

35

5

53

30

Not
reported

14

12

0

21

%Straight %with ED

Plaque incision and temporalis fascia grafting 74

Plaque incision with venous grafting

Tunica Albuginea Free Grafting

Plaque Incision with small intestine
submucosa grafting-SIS

Table 11. Peyronie’s Disease published reports—Grafting Procedures

31

Not reported

Not reported

Not reported

Not reported

Not reported

10

Not reported

58

Not reported

15

22

19

Not reported

18

39

Diminished
Mean Follow-up
Sensation (%) Duration (Months)
No change in
38
biothesiometry

Table 12. Published long-term (5 year) follow-up
studies on grafting

I. Kalsi, et al, >5y follow-up [177]

•
N=40 – saphenous vein graft

•
ED-22.5%

•
Length loss-35%

II. Montorsi, et al, >5y follow-up [178]

•
N=50 - saphenous vein graft

•
Curve recurrent/persistent – 12%,
subjective length loss – 100%

•
ED – 22%

•
Decreased orgasm – 41%

•
Patient satisfaction – 60%

III. Taylor & Levine, mean 58 mos. follow-up [157]

•
N=111 – Tutoplast® processed human
pericardial graft

•
Curve recurrent/persistent-8%, length-loss
measured 47%, subjective 65%

•
ED - 24%

•
↓sensation – 31% (89% experience
orgasm)

•
Patient satisfaction – 76%

Table 13. Surgical algorithm with penile prosthesis

•
Placement of inflatable prosthesis

•
Manual modeling if residual curve >30°

•
Plaque releasing incision if residual curve
after modeling >30°

•
Graft tunica if defect > 2.0 cm to prevent
implant herniation or cicatrix contracture
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RECOMMENDATIONS

9. Clinical Diagnosis-Duplex Ultrasound
Grade D
Dynamic duplex ultrasound provides assessment
of plaque calcification, vascular flow parameters
and objective measures of deformity. It is a useful
but not necessary test.

1. Peyronie’s Disease (PD) -Overview Grade A
PD is a physically and psychologically devastating
problem manifest by fibrous inelastic scar of
the tunica albuginea, which results in palpable
scar causing penile deformity (e.g. bending,
narrowing, hinging, shortening),as well as painful
erections, all of which may lead to difficulty with
intromission. It remains a therapeutic dilemma.
There are relatively few high-level evidence-based
therapeutic studies.
2. Prevalence of Peyronie’s Disease

10. Candidates For Non-Surgical Therapy
Grade C
Men with early phase disease (i.e. <12 months
induration) manifest by unstable or progressive
deformity and painful erections as well as those
not psychologically ready or interested in surgery
may be considered candidates for non-surgical
therapy.

Grade B

Multiple demographic studies have been performed
world-wide indicating a prevalence rate of 3-9% in
adult men. Therefore PD is not a rare disorder.
3. Natural History

11. Oral Therapy 		

There is evidence that there is no benefit with
respect to deformity reduction with any oral therapy,
including Vitamin E, Potassium Aminobenzoate,
Colchicine, Tamoxifen, and Carnitine.

Grade C

The natural history of PD has been evaluated
in only a few level 2&3 studies indicating that
spontaneous deformity resolution is not common
and remains less than 13%.
4. PD-Pathogenesis

12. Treatment-Injection Therapy
Intralesional injection may be used with the
following admonitions:

Grade C

Steroids-no objective measures of therapeutic
benefit. 			
Grade D

PD is a wound healing disorder occurring in a
presumed genetically susceptible individual whose
tunica albuginea responds inappropriately to an
inciting event (i.e. trauma) with a proliferative, fibrotic
reaction resulting in an exuberant, inelastic scar. A
closer understanding of the etiopathophysiology is
not yet established.
5. Common Comorbidities

Verapamil-appears to make scientific sense but no
large scale placebo-controlled trials.
Grade C
Interferon-One (Level 1) placebo-controlled trial
showed an outcome benefit with interferon over
saline. 		
Grade B

Grade D

Collagenase-Several small non-controlled trials
showed limited benefit. It is currently being studied
in a phase 2b trial.
Grade D

Multiple comorbidities have been identified,
including ED, hypertension, diabetes mellitus,
hyperlipidenia, low testosterone and Dupuytren’s
disease. It remains unclear whether any of these
contribute to the development of PD.
6. Clinical Diagnosis-Overview

13. Treatment-Topical Verapamil

Grade D

As there are no independent controlled trials and
no evidence of adequate levels within the tunica
albuginea, no recommendation is possible for
topical Verapamil.

Grade D

There is no international standard for evaluation or
reporting on treatment outcomes for PD. A detailed
history should be obtained focusing on onset,
duration, pain and deformity.

14. Treatment-Topical Energy- Iontophoresis
Grade C
Several controlled trials had evidence of reduced
deformity following iontophoresis treatment using
verapamil and dexamethasone.

7. Clinical Diagnosis-Objective Assessment
Grade D
Suggested objective measures include: measuring
stretched penile length, and describing plaque
location (dorsal, ventral, septal, proximal, distal,
etc.)
8. Clinical Diagnosis-Plaque Size

Grade B

15. Treatment-Shock Wave Therapy

Grade B

There is evidence that ESWT does not improve
PD-related deformity.
16. Treatment-Traction Therapy

Grade D

Grade C

Early evidence from two small non-controlled
prospective trials have reported a reduction of
deformity and increased penile length with traction
therapy.

Plaque measurement is inaccurate by any modality,
as well as operator dependent and therefore is not
a reliable assessment of treatment response.
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17. Non-Surgical Treatment Overview Grade C

maneuvers to correct the deformity is recommended
when there is pre-operative ED not responsive to
oral medication (PDE-5 Inhibitors).

Non-surgical treatment has limited evidence of
benefit, but multiple reports of deformity stabilization
or reduction makes it reasonable to offer EMDA,
and/or intralesional injection of verapamil or
interferon, and/or traction therapy.
18. Surgical Treatment

25. Surgery-Penile Prosthesis

Following prosthesis implantation the following
maneuvers are recommended including manual
modeling followed by plaque incision if the residual
erect curvature exceeds 30°. If a tunica defect in
excess of 2 cm is noted after incision, then grafting
the defect is recommended to reduce the risk of
post-operative recurrent curvature or cylinder
herniation. Autologous dermal grafts should not be
placed over a prosthesis due to the increased risk
of infection.

Grade C

Surgery remains the gold standard for correcting
erect penile deformity in the man with stable
disease.
19. Indications for Surgical Reconstruction
Grade C
Surgical reconstruction is indicated in the man
who has stable disease for ≥ 6 months, painless
deformity, compromised or inability to engage in
coitus secondary to deformity and/or inadequate
rigidity, when there is extensive plaque calcification,
and for the man who desires the most rapid and
reliable result.
20. Surgery-Pre-Operative Consent

26. PD Surgery-Overview

Grade D

Following published surgical algorithms is
imperative, as well as obtaining a pre-operative
consent to set proper outcome expectations for
the patient. A plication procedure is indicated for
less severe deformity (<60°) and when there is
borderline ED, while grafting is reserved for severe
deformity (>60-70° +/- hinge with normal erectile
function) and requires an experienced surgical
team. Lastly, prosthesis placement is indicated
with additional maneuvers for those men with
refractory ED and PD.

Grade D

The pre-operative consent is critical to set proper
outcome expectations for the patient. It is imperative
to have a discussion on the risks of persistent or
recurrent curvature, loss of erect length, diminished
rigidity and decreased sexual sensation.
21. Surgical Algorithm

Grade D

Grade C
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diagnose this but may become unnecessary if
a surgical exploration is to be performed. In this
situation the urethra can be directly inspected at the
fracture site with or without an on-table urethrogram
with methylene blue or betadine [6].

B. Penile Trauma
I. PENILE FRACTURE

3. Treatment
Conservative management of a penile fracture with
catheterisation, compression dressings, analgesia,
antibiotics and erection-inhibiting agents should be
avoided. Complications including painful erection,
penile deformity, arterial-venous fistulae, hematomas,
abscess formation and erectile dysfunction due to
venous leakage [3,12,13,14] may occur in over 30%
of patients.

Penile fracture is defined as the traumatic rupture
of the tunica albuginea. It usually occurs during
sexual intercourse when the erect penis is thrusted
against the partner’s symphysis pubis or perineum
[1,2,3,4]. Other causes, particularly in Middle Eastern
countries, include masturbation, compression of a
nocturnal erection and from “Taghaandan”, a process
of kneading and snapping the erect penis to achieve
detumescence [4].

Once diagnosed, surgical exploration is widely
accepted as the ‘gold standard’ therapeutic option
in men presenting with penile fracture even in the
event of a delayed presentation (48 hours after
injury) [3,4,7].

The site of the fracture usually occurs laterally or
ventrally, in the mid to lower shaft, where the outer
and inner fibres of the tunica are less prominent.
These areas thin to 0.25mm on expansion and
with the high intracorporal pressure during forced
straining are liable to rupture [3,5].

Even after surgical repair long term erectile
dysfunction may be present in 17% of patients and
they should be warned of this [4]. Surgical intervention
commences with either a degloving incision, often
combined with a circumsicion, or a local incision
over the fracture site if known. The haematoma
is then evacuated and the tunical tear repaired.
The urethra is inspected and repaired by mucosal
apposition without debridement or spatulation. Any
subsequent stricture formation can be dealt with at a
later [1,3,4,15,16].

1. Presentation
The classical presentation includes a cracking sound
at the moment of injury, a sharp pain, detumescence,
swelling and ecchymosis [1,2,3,4].The typical
appearance has been named as ‘eggplant deformity’
or ‘aubergine sign’ by some authors [3,4,6]. A palpable
defect in the tunica albuginea can occasionally be
felt but usually the swelling conceals this sign. It is
important to remember that a concomittant urethral
injury, partial or complete, may occur in 2% - 20% of
patients [1,6,7].

A study comparing the long term outcomes of surgical
and conservative treatment in men with penile fracture
showed a 92% and 59% patient reported satisfaction
rate respectively, thus suggesting immediate surgery
seems superior to non operative therapy [14].

2. Investigation
Imaging is useful to confirm the diagnosis of a tunical
or urethral injury and to possibly exclude alternative
diagnoses such as a ruptured dorsal vein or
suspensory ligament injury which could be managed
conservatively [8]. If the site of the tear is visualised
then this also would help in choosing the type of
surgical access to be used. Imaging should be used
if the equipment and expertise is available and time
permitting but these are only supplementary to the
clinical assessment which should take priority.

II. PENILE PENETRATING
TRAUMA
Penetrating trauma to the penis should be explored
immediately with an anatomic repair performed. The
management of bullet injuries depends on velocity.
Low velocity injuries of the urethra should be primarily
reconstructed while ‘high’ velocity injuries should be
managed by diversion and delayed reconstruction
of urethral strictures, or correct penile curvature
which commonly occur secondary to damage to the
surrounding tissues [17].

Cavernosography has been shown to be reliable in
the diagnosis of penile fracture with 100% accuracy
in one series of 21 patients that went on to a surgical
repair [9]. Non invasive techniques such as grey
scale and colour Doppler ultrasound can be useful
but is operator dependant [10]. MRI scanning is
likely to be more accurate but may not be available
in all units [3].

III. DEGLOVING INJURIES OF THE
PENIS

A urethral injury should be suspected in all cases
particularly if there has been urethral bleeding or
that a ventral tear has been diagnosed. Retrograde
urethrography may be used pre-operatively to

Degloving injuries are encountered in cases in which
the penis or scrotal skin is trapped and stripped
from the deeper structures. In such cases bleeding
is usually not a problem due to the lack of large
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vessels in this space. The injured area, if clean,
should be dressed in sterile saline-soaked bandages
and immediately reconstructed using partial or full
thickness skin grafts [9].

The treatment of penile amputation includes surgical
replantation of the amputated part, tailoring of the
remaining penile stump, or total phallic reconstruction
at a later date.

in a sterile saline bandage, placed in a sterile
plastic bag and kept on ice. Surgically, the penis is
stabilized by stenting the urethra and completing a
two-layer spatulated urethral reanastomosis using
6-0 polydioxanone suture on the mucosa and 4-0 on
the corpus spongiosum. The cavernosal arteries are
bilaterally anastomosed with 11-0 nylon sutures if
possible followed by the approximation of the tunica
albuginea. Finally, the dorsal arteries (11-0 nylon),
dorsal vein (10-0 nylon) and dorsal nerve sheaths
(10-0 nylon) are reapproximated [17, 18].

Reimplantation with microsurgical reanastomosis is
the most widely accepted approach which gives the
most physiologic and aesthethic results [18]. In the
absence of a microvascular surgeon, and where the
patient’s condition permits, transfer to an apropriate
unit should be performed. The amputated distal
portion of the penis should be cleaned, wrapped

Total phallic reconstruction is considered for patients
in whom replantation is impossible. This is best
performed using the free forearm flap, first reported
by Chang and Hwang, to give a sensate phallus with
a neourethra [19]. A penile prosthesis implantation
is performed after the recovery of sensation of the
neophallus to allow rigidity for sexual intercourse.

IV. AMPUTATION OF THE PENIS

Figure 1. Ultrasound and MRI image of penile fracture.

Ultrasound and MRI image of
penile fracture
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RECOMMENDATIONS
1. Recommendation for Penile Fracture
Grade C
Imaging (Cavernosography, US or MRI ) can be
used for localisation of the injury, while retrograde
urethrogram (pre/peri op) can be performed if there
is a suspicion of a urethral injury. The ultimate
decision for surgery is based on clinical findings
and once diagnosed, there is no indication for
conservative management.
2. Recommendation for Penile Skin Loss
Injuries 		
Grade
There is evidence to support surgical replacement
of shaft skin with either split, mesh or full thickness
skin.
3. Recommendation for Penile Amputation
Grade D
Critical warm and cold ischaemia time is unknown.
Surgical re-attachment is therefore a clinical
decision and is best pefiormed by an experienced
microsurgeon. Psychological evaluation should
be offered to patients who self mutilate. If reimplantation fails or is impossible, patients should
be referred for phalloplasty at an appropriate time
interval.
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2. Diagnosis

C. Gender Reassignment and
Penile Reconstruction

The diagnosis of GID is determined by mental
health professionals, who firstly have to exclude any
underlying medical condition such as schizophrenia
or a personality disorder and to exclude alternative
diagnoses such as transvestism and fetishism. A
thorough medical examination is also mandatory to
exclude an intersex condition [5].

 Gender Reassignment
I. Genital gender reassignment in
transsexual patients

Patients must spend a period of time living in their
chosen gender before being considered for surgery.
This Real Life Test is usually for one year although
hormone therapy may be commenced earlier to help
the adjustment [6,8].

1. Introduction
Transsexualism (TS) or Gender Identity Disorder
(GID) is defined as a strong and persistent crossgender identification with the patients’ discomfort with
his/her sex and the sense of inappropriateness in
the gender role of that sex (Diagnostic and Statistical
Manual of Mental Disorders, fourth revision, text
revision [DSM-IV-TR] ) [1].

The following sections deal with genital surgery in this
group of patients. Other reassignment procedures of
breast surgery and hysterectomy are well defined and
established, even if their performance in transsexual
patients may require specific skills and knowledge.

Gender reassignment surgery together with hormonal
therapy is generally accepted as a somatic method
to resolve this discomfort by altering a person’s
external sexual characteristics to resemble those of
the opposite sex [2].

II. Genital reassignment
surgery in male-to-female
transsexual patients

The prevalence of GID among the general population
and the ratio between male to female has a country
variation reflecting different cultural and social
conditions and the ability to keep registers. Most
countries have a male:female ratio of 3:1 although a
ration of 1:1 has been noted in Serbia [3,4,5, Table
1].

1. Surgical aim
The surgical aim is to create a perineogenital
complex as feminine in appearance and function
as possible. The perineogenital area should be free
of poorly healed areas, scars and neuromas. The
neovagina should ideally be lined with moist, elastic
and hairless epithelium. Its depth should be at least
10 cm and its diameter should be 30 mm [9].

The World Professional Association for Transgender
Health (WPATH), formerly known as the Harry
Benjamin International Gender Dysphoria Association
(HBIGDA) continuously updates Standards of Care
(SOC) for diagnosis and treatment of transsexual
patients as well as
the criteria for surgical
procedures [6]. At present a minimum age of 18
years is demanded for gender reassignment surgery
although hormonal treatment may start earlier than
this [7].

Bilateral orchiectomy, amputation of the corpora
cavernosa, creation of the neovaginal cavity, lining
of this cavity with hairless skin, reconstruction of a
urethral meatus in such a way, that the direction of
the urinary stream is downward in a sitting position
and finally the construction of labia and clitoris have
been defined as the five major steps for surgery in
all recent techniques [2, 5, 10, 11, 12, 13, 14, 15].

Table 1. Prevalence of transsexualism [5].
Year

Country

MF-TS

FM-TS

Male:Female

1988

Singapore

1 : 2.900

1 : 8.300

3:1

1993

Netherlands

1 : 11.900

1: 30.400

2,5 : 1

1996

Germany

1 : 36.000

1 : 94.000

2,3 : 1

1999

Scotland

1 : 7.440

1 : 31.150

4:1

2006

Belgium

1 : 12.900

1 : 33.800

2,4 : 1

MF-TS= male-to-female transsexuals; FM-TS= female-to-male transsexuals
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2. Operative techniques

Other lower urinary tract symptoms of a degree of
incontinence may occur in 19% of patients [22]. An
overview of expected complications is shown in
Table 2.

Usually penoscrotal skin flaps are used for lining of
the neovagina and for vulval reconstruction [2, 5, 10,
11, 12, 13, 14, 15, Figure 1]. The inverted penile skin
is used as a tube and augmented by a triangle of
perineoscrotal flap for construction of the posterior
introitus. Modifications with the inclusion of a pedicled
and opened urethral segment allows for diameter
enlargement and better lubrication [14]. For patients
with a short penis and/or radical circumcision the
length of the inverted penile flap may be augmented
by split skin or full scrotal skin after thinning and
epilation [10, 16]. Intraoperative sacrospinuos
ligament fixation for neovaginal prolapse prevention
has been proposed recently and the creation of a
sensitive and well- vascularized neoclitoris has
become a standard step of the procedure [17, 18].
This may be facilitated by a reduction glansplasty
with preservation of the neurovascular bundle for
sexual sensation which is essential [5, 6, 10, 13].
Complete resection of the corpora cavernosa and
partial resection of the corpus spongiosum help to
refine the vestibulum and introitus area to avoid
obstruction during intercourse due to arousal
induced swelling of erectile tissue [5, 10, 12, 16].
Reconstruction of the prepuce of the clitoris, of the
labia minora and of a female appearing mons pubis
should be performed using a variety of techniques
[5,10,13,15, Figures 2,3,4]. Labia majora generally
can be formed during the primary procedure from
the remaining scrotal skin [ 5, 10]. Postoperatively
patients have to remain in bed for 5-6 days with an
intravaginal dilator in place. Regular dilation of the
neovagina has to be maintained life-long at varying
intervals [10].

The new sexual experience can be expected to be
improved and pleasurable in > 80% of patients with
long term genital sensitivity being retained [23, 24].
These results have been confirmed in other studies
with satisfaction rates of 80% [25]. Vaginal depth
was considered adequate by 61%, urinary problems
reported by 27 % and 48% were able to achieve
orgasm.
The most recent report on the physical, mental and
sexual health in 50 patients showed that transsexual
operated women functioned well on a physical,
emotional, psychological and social level. With
respect to their sexuality, they suffered from specific
difficulties, concerning arousal, lubrication and pain.
These findings confirmed a previous report by the
same authors that stated an overall satisfaction rate
of 86% [15,26]. All results are summarized in Table
3.

III. Genital reassignment
surgery in female- male
transsexual patients
1. Surgical aim
The ideal aims of phallic construction should ideally
address the following requirements [27]:

3. Postoperative results
From previous reports it becomes obvious that
complications, readmissions and reinterventions
significantly dropped after switching to newer
operative techniques as described above [19].
From a comparative study by Eldh et al it can be
concluded that overall 80 % of the patients were
content with the surgical result and 32 of 40 patients
reported satisfaction with their neovaginal volume
after introducing penoscrotal flaps for skin lining
[19]. This data was confirmed in another study of 66
patients, where a 75% satisfaction rate with vaginal
volume was noted [16]. If the neurovascular bundle
was preserved, an 80-87% clitoral orgasm rate can
be achieved [5, 19, 20].

1)

It should involve a limited number of surgical
stages

2)

The formation of a competent neourethra to
allow micturition in a standing position

3)

It should create a phallus that has both
tactile and erogenous sensibility

4)

It should allow for enough bulk to tolerate
the insertion of a penile prosthesis

5)

It should be aesthetically acceptable to the
patient

6)

There should be minimal scarring and
disfigurement and no functional loss in the
donor area

The actual variety of free and pedicled flaps used
for phalloplasty suggests that there does not yet
exist one single ideal technique, which could fulfill
all demands in neopenis formation, even if the radial
free forearm flap seems to emerge as most widely
used alternative [2,5]. There is however agreement
that a complete functional neopenis formation can
still not be reached in one operative session.

The largest follow up study of 232 patients operated
on by a single surgeon showed a satisfaction rate
of 94% although most patients had additional
genital surgery [21]. Complications included vaginal
stenosis (8%), misdirected urinary stream (33%),
urethral stenosis (4%), genital pain (9%), clitoral
necrosis(3%) and anorgasmia (18%).
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Table 2. Complications after Male–Female genital surgery in selected studies [21]
Number of complications
Study

N

Rectal-vaginal
fistula

Vaginalstenosis

Urethral Clitoral
Vaginal Other major
stenosis necrosis prolapse complications

McEwen, Ceber, & 68
Daws (1986)

1

5

1

Small (1987)

11

0

1

2

--

Bouman (1988)

55

--

4

6

--

Stein,
Tiefer,
Melman (1990)

& 14

0

4

1

--

--

Fang, Chen, & Ma 9
(1992)

1

--

--

0

--

Eldh (1993)

20

1

--

3

1

--

Perovic (1993)

25

0

2

--

--

2

Rubin (1993)

13

2

4

1

6

--

Vesical-vaginal
fistula (1)

Van Noort & Nicolai 27
(1993)

3

5

4

7

Vaginal hair (2)

Huang (1995)

109

2

0

4

7

--

Hage & Karim (1996) 60

--

--

--

0

--

Eldh,
Berg,
& 46
Gustafsson (1997)

1

4

--

--

4

Rehman & Melman 10
(1999)

--

--

--

2

--

Perovic, Stanojevid, 89
& Djordjevic (2000)

1

6

1

--

0

Krege, Bex, Lümmen, 66
& Rübben (2001)

3

--

7

3

2

n

Vaginal Orgasmic
volume %
%

Overall
%
80

Eldh [19]

40

80

Krege [16]

66

75

80

Lawrence [21]

232

92

82

Goddard [25]

70

61

48

Vaginal hair

Vaginal hair(1)

Necrosis of
urethra (1)

is usually done at the same time as the proximal
urethral reconstruction [5].

Table 3. Satisfaction results of vaginoplasty in
transsexsual patients
Author

Rectal
perforation (4)

The options available include metoidoioplasty, the
use of local flaps or free microvascular flaps.
Metoidoioplasty is the creation of a micropenis by
lengthening of the clitoris from the release of the
ventral clitoral chordee, urethral advancement to the
tip of the clitoris using vaginal and labial flaps and
finally scrotal formation by approximation of the labia
majora [28, 29, Figure 5]. Phallus length is dependent
on the initial androgen clitoral enlargement and
never long enough to house a penile prosthesis for
sexual intercourse. Despite the high complications
of urinary fistulae and strictures with revision rates
up to 88%, to stand to void is often all that is desired
by some patients and so this method should still be
offered [5].

80

2. Operative techniques
Patients often have different desires with regards
to the type of genital surgery and the amount of
morbidity from scarring that is acceptable to them.
Therefore all phalloplasty techniques should be
offered to the patient even if it means referral to an
alternative unit. Hysterectomy, oophorectomy and
vaginectomy may be performed prior to phallus
formation or during one of the stages of phalloplasty
depending on the surgical preference. Vaginectomy

Flaps more suited to total phallic construction has led
to the development of the use of infraumbilical skin
and groin flaps [30-33]. The phallus is often wedged
shaped with minimal sensation and often without
a urethra. A neourethra can be fashioned from a
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pedicled tube of labial skin in a one or two stage
procedure, to allow patients to void in a standing
position, although urethral complications can be
as high as 70% [34]. Despite this, in a series of 85
female to male patients, a 68% patient satisfaction
rate was reported with 16 patients also able to have
penetrative sexual intercourse without the insertion
of penile prosthesis [34, Figure 6].

free flaps. From recent publications of experienced
high-volume centers, it becomes obvious that
the more complex the primary procedure,
the more possible complications that occur,
independent from the surgeon [5,34,39,40]. Partial
or total skin necrosis of the phallus is not uncommon
and a third of patients will have a urethral complication
[Table 4].

Musculocutaneous thigh flaps based on the gracilis
muscle have been reserved for a salvage procedure
as generally the cosmetic and functional results are
poor due to muscular contracture [35].

Table 4.
Complication rates in forearm flap
phalloplasty.

The gold standard technique for total phallic
construction is with the use of free flaps first described
by Chang [36]. The reconstructive procedure involved
the creation of ‘a tube within a tube’ using forearm
skin with the urethra fashioned from the non hair
bearing area and the whole flap base on the radial
artery. The arm is subsequently grafted with split or
full thickness skin with a resultant morbid scarring.
With the advent of microsurgical techniques,
microvascular anastamoses are fashioned as well
as nerve coaptation of the antebrachial nerves to
the dorsal nerve of the clitoris and to the ilioinguinal
nerves to form a sensate and cosmetically acceptable
phallus. [Figure 7]. Following the success of this
series many teams have adopted this technique and
applied some modifications in flap design in order
to improve the cosmesis of the neophallus and to
minimize the overall complication rate that may occur
in up to 45% of cases. In particular the shape of the
forearm flap has been modified in order to improve
the blood supply to the flap and to reduce the risk
of meatal stenosis [37– 40]. In a further attempt to
minimize donor site morbidity, free osteocutaneous
fibular flaps have been introduced with a neourethra
fashioned by prelaminated tunneling of a skin graft;
[41].

Monstrey [40] 81

4

42

20

Leriche

[39] 56

5

37

29

Garaffa

[43] 129

3

35

25

Author
		

n

Phallus Urethral fistula/
loss%
stricture %

Prosthesis
loss %

Even if revisions for urethral problems are successful,
nearly half of the patients report urinary symptoms
of a reduced urinary stream, drippling or recurrent
urinary infectons [22].
Penile implant complications are common due to
the excessive use of prosthetic material [Table 4]. In
the largest series of 129 implants, a revision rate of
41% was reported at 30 months follow-up ,with an
erosion/infection rate of 20% [44].
Nevertheless, the vast majority of patients do not
regret having undergone such complex procedures.
More than 80% may reach orgasm or sexual
satisfaction by stimulation or sexual intercourse,
if clitoral nerves can be successfully adapted to
correspondent sensory nerves of the forearm flap [5,
24, 39]. In contrast to male to female surgery, patients
must be informed, that a functionally and aesthetically
appealing genital reassignment can only be reached
by a staged procedure, eventually followed by one or
more revisions due to complications [5, 45].

After urethral continuity has been confirmed and the
phallus has become sensate, a penile prosthesis is
then inserted to give rigidity for sexual intercourse [5].
Inflatable prostheses are generally used to minimize
the risk of erosion and are often inserted in stages
together with testicular prostheses. Anchorage of
the prosthesis is aided by placing the rear part in a
Dacron or PTFE sock that is sutured to the pubis [41,
Figure 8].

Penile flap
Neuro vascular
bundle

3. Postoperative results

Corpora cavernosa

The results of the radial forearm flap phalloplasty
give excellent satisfaction rates of 80 – 85% although
complication rates are high as shown in Table 4.

Urethra

Due to the complex nature of the operation,
possible complications are numerous and should be
explained in detail to the patients. Traditionally local
flaps without the need for microsurgical vascular
anastomoses are less prone to complications than

Scrotal flap

Figure 1. Components necessary for vaginoplasty.
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Figure 3.
Result of
additional
corrective
surgery
for monspubis-plasty
and clitoris
reduction
genital
reassignment
surgery.
Figure 2. Result of first stage after 6 month of male
to female. genital reassignment surgery

Figure 4. Final result 3 months after corrective
surgery.

Figure 5. Metoidioplasty final result.

Figure 6. Phalloplasty using local flaps from pubic
skin.
Figure 7. Forearm flap phalloplasty( ‘tube within a
tube’ ) still attached to the arm
Figure 8.
Phalloplasty
with penile
implant
inflated.
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the variance of the average penile size in various
studies. The stretched penile length is a good guide
to the potential erect length, but stretched penile
girth does not reliably reflect erect girth [56, 59].
Overall, the average penile length in the flaccid
state is 9-9.5 cm and depends on several situational
variables. Average erect length ranges from 12.8
– 14.5 cm with an average girth of 10 -10.5 cm. Two
standard deviations away from the mean equates to
a micropenis being defined as that which measures
< 7.5cm erect. The various studies describing normal
penile dimensions are shown in Table 5 [56].

 Penile Reconstruction
I. Penile augmentation
1. Introduction
Insufficient penile size is a source of anxiety for men
who often seek augmentation using one of a variety
of techniques, some used centuries ago [46]. The
injection of exogenous substances into the penis or
stretching with external weights has been popular in
different cultures with the focus on “bigger is better”
[47].

3. C
 onditions causing penile
shortening
Penile shortening may be associated with certain
medical and surgical conditions, including penile
cancer, penile trauma, Peyronie’s Disease, excessive
skin loss, buried penis, epispadias and hypospadias
and intersex disorders [56, 57, 60-62].

The “small penis syndrome (SPS)” may be defined
as an anxiety about insufficient penile size despite
the clinical examination being normal [48]. It may
be part of a body dysmorphic disorder (BDD), a
psychiatric condition which frequently leads to
depressive episodes and social isolation, or part of
a psychosis [49].

The general consensus is that patients suffering
from these conditions are candidates for penile
lengthening or other reconstructive procedures [53,
57, 58, 61].

However, the attractiveness of the male genitalia
has a much lower priority ranking for women than
men. In one survey, 90% thought that girth was more
important than length [48,50,51] and others have
shown that 85 % of women are satisfied with their
partners penile size compared to 55 % of men being
satisfied with their length [52].

These operations may be challenging and may
demand a variety of reconstructive procedures
including phalloplasties and penile prosthesisimplantation [57,61, Figure 9]. A broad spectrum
of techniques has been published, mostly in small
case-series or case reports [60, 62-67]. The level
of evidence to support these procedures is low,
however, due to the severity of these conditions,
surgical relief by an experienced reconstructive
surgeon using individualized surgical approaches
can be recommended.

In the early 1970’s, surgical methods to lengthen the
penis were by pediatric urologists [53]. The surgical
principle of dividing the suspensory ligament and
visual elongation of the penis by an infrapubic VYplasty or similar regional advancement-flaps was
adapted to adult men by Roos, who published a
large series of 260 cases in 1994 [54].

4. Penile augmentation procedures

It can be estimated that from 1990 to 1997 more
than 10,000 men have undergone this or a similar
procedure in the USA , the vast majority of which
have a normal sized penis [55].

a) Penile lengthening procedures
The mainstay of penile lengthening procedures are
a combination of release of the suspensory ligament
of the penis, resection of supra- and/or infrapubic fat
and penopubic skin advancement. Detachment of
the suspensory ligament from the symphysis pubis
allows forward movement of corpora and enables
the flaccid penis to extend closer to its erect length.
Reattachment and resulting penile reshortening may
be prevented by filling the defect with either fat or
other types of bio-compatible material (autologous
vascularized fat or silicone spacers) [57]. In most
studies the infrapubic incision is closed as an
inverted VY-plasty [68]. Postoperative traction on the
penis is recommended by most authors for several
months to maintain the length gain, using penile
weights, vacuum constriction devices or mechanical
penile stretching systems [53, 57, 58, 68].

Due to a growing number of complications and
litigation after failed penile augmentation procedures,
main stream sexual medicines societies regard
these procedures as “experimental surgery” without
proven safety or efficacy data [56].
Due to the recently published comprehensive
reviews and the growing number of innovative
operative techniques in this field, the need for an
evidence based systematic evaluation is essential
[46, 57, 58].

2. Penile size
The measurement of penile dimensions is a basic
requirement for evaluating the success-rates
of penile enlargement surgery. Different study
populations and measurement methods may explain

It should be pointed out, that the above mentioned
techniques only allow an “optical” penile lengthening.
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Table 5. Summary of articles concerning penile size (56).

One technique of “true” penile lengthening consists
of complete penile disassembly with interposition
of a rip cartilage between the mobilized glans and
corpora [69]. The authors performed the operation
in 19 patients and reported an increase in erect and
flaccid penile length of between 2 and 4 cm with a
follow-up of 3 years.

thought to be a promising technique but is now
considered unpredictable due to irregularity and
nodule formation from fat reabsorption [57]. The use
of dermal fat grafts consisting of all layers of skin and
the underlying subcutaneous tissue after removal of
the epidermis seemed to offer more reliable results,
but was accompanied by significant complications
of persistent postoperative penile oedema and
induration, venous congestion and possible skin
injury [57, 71, 72, 87]. Penile curvature due to fibrosis
and penile shortening can also occur if inadequate
graft take or infection occurs. Nevertheless a recent
peer-reviewed paper reported a good subjective and
objective outcome of the procedure in well selected
patients [79].

The literature reports an extremely wide spectrum
of success and patient satisfaction rates with penile
augmentation procedures [53,57,58]. For example,
Panfilow reported a mean lengthening in the flaccid
state of 2.4 cm after 12 months with a satisfaction rate
of 97% in 88 patients [70]. However, Li et al reported
a mean increase in stretched penile length of 1.3
cm with an overall satisfaction rate of only 35% in a
series of 42 patients with 16 months follow-up [68].
Long term satisfaction data are scarcely found in the
literature and complications of penile lengthening
procedures may be significant. Penile reshortening
seems to be the major complication as well as loss
of sensation, angling of the penis downward due to
lack of support and hypertrophic hairbearing scarring
of the penile shaft. [53,57, 71,72].

Perovic reported the use of biodegradable scaffolds
seeded with autologous fibroblasts for penile girth
enhancement in 84 patients, followed-up for a
median of 24 months [80]. A mean increase in
flaccid girth of 3.15 cm and in erect girth of 2.47 cm
was reported with 81% of patients satisfied with the
result. Postoperative complications of skin necrosis
or infection occurred in 10 of the 84 patients. With
the recent advances in tissue-engineering, possible
further applications for phallic reconstruction have
been tested in animal models and might be expected
to be translated into clinical use soon [81].

The use of penile stretching systems without previous
operative penile lengthening may be an alternative
in future studies. A pilot-phase II prospective study
published by Gontero et al showed a mean penile
flaccid length increase of 2.3 cm and erect length
increase of 1.7 after 6 months of daily use of the
device [73]. A previous pilot study by Levine et al. in
patients with Peyronie’s disease had shown similar
effects with length gain of up to 2.5 cm and curvature
correction [74].
b) Penile girth enhancement techniques

The technique of bilateral longitudinal incisions of the
tunica albuginea with saphenous grafting to enhance
girth was reported in 39 patients [83]. Penile diameter
increases of 1.2 – 2.1 cm was observed without
complications and complete satisfaction at 9 months
follow–up. Similar results have been reported using
synthetic grafts [84].

Penile girth enhancement techniques are also
controversial. Metallic mercury or Vaseline injections
as well as alloderm surgical implantation have been
described with deleterious effects and complications
[75-77]. Hyaloronic acid gel injections have been
described for glans augmentation in a single study
[78]. The injection of autologous fat was initially

The injection of liquid silicone into the penile shaft is
a highly controversial issue. Whereas FDA-approved
trials of liquid injectable silicone (LIS) for soft tissue
augmentation are currently being conducted in
the USA, the use of any liquid silicone substance
outside of a protocol should be discouraged [46].
Only the microdroplet-technique in which very small
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volumes of LIS (up to 0.75 ml) is injected for soft
tissue augmentation. In order to reach satisfactory
results in penile girth enhancement 30 to 60 ml of LIS
injection are needed with the possibility of disastrous
complications [82, Figure 10].

counseling protocol developed for this purpose
[85]. Psychological assessment using validated
questionnaires should always precede any surgical
procedure in this group of patients [48, 86].
The current surgical techniques of penile lengthening
and girth enhancement do not have proven efficacy
when evaluated by objective and subjective outcome,
and the complications can be significant [57]. Until
reliable data is available, penile augmentation should
be offered only to patients with congenital or acquired
anomalies when reconstruction of the penis is
required for sexual function [57]. The possible use of
non surgical alternatives such as stretching devices
should be assessed in future studies using validated
instruments for subjective and objective evaluation.

RECOMMENDATIONS
1. Definition of Gender Identity Disorder/
Transexualism
Grade A
Figure 9. Before and after
phalloplasty for exstophy penis.

forearm

flap

The desire for at least 2 years, to live and be
accepted as a member of the opposite sex, usually
accompanied by the wish to make his or her body
as congruent as possible with the preferred sex
through surgery and hormone therapy.
2. Male to Female Genital Surgery

Grade B

Bilateral orchiectomy, amputation of the corpora
cavernosa, creation of a neovaginal cavity that is
lined by hairless skin, the formation of a sensate
neoclitoris and an esthesic vulval appearance are
the aims of genital surgery. The outcome may be
achieved in one or two stages with satisfaction
rates of 80% expected.
3. Female to Male Genital Surgery

Figure 10. A 26 year old patient two years after
liquid silicone injection into the penile shaft:
massive granuloma formation.

5. Conclusions

Grade B

Breast reduction, oophorectomy, hysterectomy and
vaginectomy should be offered to all patients. There
are many phalloplasty techniques involving local
or free flaps and microsurgery. Patients should be
warned that multiple stages are often needed with
high urethral and prosthetic complication rates.
However, a universal satisfaction rate of 80%
should be expected. Metoidioplasty can be offered
to those who wish to stand to void but do not want
sexual intercourse.
4. Recommendations For Penile Augmentation
– Indications
Grade D

From the literature it is not possible to draw evidencebased conclusions on a possible future role of penile
enlargement procedures [46, 57, 58]. Most men
consulting for penile augmentation have a normal
sized penis and thus a surgical solution is being
used to address a psychological condition [48, 55].

A stretched penile length of < 7cm should be
considered as a micropenis with many surgical
techniques being recommended. The indications
for augmentation in men with a normal sized penis
cannot be drawn from the literature.

A well conducted recent study showed that the
vast majority of patients with a normal sized penis
chose not to undergo penile augmentation surgery
after participating in a structured management and

5. Recommendations for Penile Augmentation
– Surgical Techniques
Grade D
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●There are many lenghtening techniques described
with variable success rates

in male transsexuals using penile skin and a urethral flap.
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15.

Jardim L, Sedy J, Schmidt M, Nauka O, Foltau R,
Kawaciuk J: Gender reassignment surgery in male-tofemale transsexualism: A retrospective 3-months follow-up
study with anatomical remarks. J Sex Med 2009, 6: 16351644.

●All operative methods of girth enhancement have
no proven efficacy outcome data

16.

Krege S, Bex A, Lümmen G, Rübben H,: Male-to-female
transsexualism: A technique, results and longterm followup in 66 patients. BJU Intern 2001; 88: 396-402.

●Liquid silicone injection should be discouraged
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Stanojevic DS, Djordjevic ML, Milosevic A, et al.
Sacrospinous ligament fixation for neovaginal prolapse
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Khosaal D, Terry TR. Feminizing genitoplasty in adult
transsexuals: Early and long-term surgical results. BJU
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De Cuypere G, T’Sjoen G, Beerten R, et al. Sexual and
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Karim R, Hage J, Mulder W: Neoaginoplasty in male
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identity disorder: General overview and surgical treatment
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●The complications may be significant
●Stretching devices may be an alternative treatment
option

●Psychological assessment should proceed any
surgical approach
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is associated with the sensation experienced as
“ejaculatory inevitability.” The perception of the
striated muscle contractions and resulting semen
expelled during ejaculation, mediated through
sensory neurons in the pelvic region, gives rise to
the experience of orgasm, a distinct cortical event,
experienced phenomenologically both cognitively
and emotionally.

I. INTRODUCTION
Ejaculatory dysfunction is one of the most common
male sexual disorders. The spectrum of ejaculatory
dysfunction extends from premature ejaculation,
through delayed ejaculation to a complete inability
to ejaculate (known as anejaculation), and includes
retrograde ejaculation.

Sexual dysfunction may involve disruption of any
of the above phases [1]. This four-stage model is
consistent with the overall paradigm shift within
urology, where both organic and psychogenic factors
are recognized and integrated into our understanding
of sexual function and dysfunction. Conceptualizing
four stages provides a better heuristic platform for
understanding ejaculatory dysfunctions as secondary
to disruptions of any stage in the ejaculatory process,
leading to appropriate and specific treatments [2].

The sexual response cycle can usefully be
conceptualized as having four interactive stages:
desire, arousal, orgasm, and resolution. Within the
sexual response cycle, orgasm/ejaculation in men
is both a biological (reproductive) and psychological
(reward) endpoint. Arousability and arousal—distinct
but interrelated constructs—are precursors to this
endpoint. Arousability and/or sexual libido are
psychological constructs used to explain variability
in the intensity and/or desire for a sexual response.
Arousability might best be conceptualized as the
organism’s readiness to respond. This state of
readiness depends on both internal (hormonally
“primed” diencephalic brain structures) and external
(appropriate partner and situation) stimulus conditions.
Sexual arousal or excitement—the organism’s actual
response to the stimulus conditions—represents
both a subjective/cerebral state of sympathetic
activation and peripheral physiological responses
(e.g., erection) that prepare the man for sexual
activity. During sexual activity, increasing levels of
sexual arousal reach a threshold that triggers the
ejaculatory response, which then typically terminates
the sexual episode for the male. The subjective
(brain) perception of urethral distension and bladder
neck closure of the emission phase of ejaculation

Specific to ejaculation and orgasm, the latency to
ejaculation, that is, the time (and more importantly,
the amount of stimulation) extending from the onset
of penile stimulation to the moment of ejaculation,
represents a continuum of time that shows variation
across men and, within men, across situations.
Although the great majority of men appear to reach
ejaculation and orgasm following several minutes of
penile vaginal stimulation and are, along with their
partners, quite satisfied with the latency of their
ejaculatory response, others report dissatisfaction.
For example, some men ejaculate very rapidly after,
or sometimes even prior to, penetration and do so
with minimal stimulation. Others may ejaculate
only with great difficulty or not at all, even following
prolonged stimulation. These conditions, as noted
above, represent subsets—at opposite ends of
the spectrum—that fall into the categories of male
ejaculatory disorders.
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by somatic nerves (S2 to S4), and involves pulsatile
contractions of the bulbocavernosus and pelvic floor
muscles together with relaxation of the external urinnary sphincter. Ejection also involves a sympathetic
spinal cord reflex upon which there is limited voluuntary control. The bladder neck closes to prevent
retrograde flow; the bulbocavernous, bulbospongiossus and other pelvic floor muscles contract rhythmmically, and the external urinary sphincter relaxes.
Intermittent contraction of the urethral sphincter prevvents retrograde flow into the proximal urethra [5].

II. THE ANATOMY AND PHYSIOLOGY OF
THE EJACULATORY RESPONSE
The anatomy and physiology of ejaculation is
still not clearly understood. The ejaculatory reflex
comprises sensory receptors and areas, afferent
pathways, cerebral sensory areas, cerebral
motor centres, spinal motor centres and efferent
pathways. Neurochemically, this reflex involves a
complex interplay between central serotonergic and
dopaminergic neurons, with secondary involvement
of cholinergic, adrenergic, oxytocinergic and gamma
aminobutyric acid (GABA) agric neurons.

Orgasm is the result of cerebral processing of pudenddal nerve sensory stimuli resulting from increased
pressure in the posterior urethra, sensory stimuli
arising from the verumontanum and contraction
of the urethral bulb and accessory sexual organs.

The ejaculatory process integrates actions that occcur in the central (CNS) and peripheral nervous
systems (PNS). Structures in the CNS that are invvolved in ejaculation include the medial preoptic
area (MPOA), nucleus paragigantocellularis (nPGi),
posteromedial bed nucleus of the stria terminalis,
posterodorsal medial amygdale, and the medial parvvicellular subparafascicular nucleus of the thalamus.
While the MPOA is involved in stimulation of ejaculattory response, the nPGi has an inhibitory influence;
specifically, descending serotonergic pathways from
the nPGi to the lumbosacral motor nuclei inhibit
ejaculation. The MPOA can inhibit the nPGi which
in turn results in ejaculation [3]. Several brain areas
are activated after ejaculation by ascending fibers
from the spinal cord and may have a possible role
in satiety and the post-ejaculatory refractory time [4].

1. THE EJACULATE
The ejaculate can be divided into several fractions
by serial biochemical analysis [6]. It comprises
secretions from the seminal vesicles, and prostate
and bulbo-urethral (Cowper’s) glands, as well as
spermatozoa. It is produced when the combined
secretions of the prostate and the contents of the
ampullary parts of the vasa deferentia are washed
out by fluid from the seminal vesicles and expelled
from the urethra [7]. The spermatozoa are stored in
the tails of the epididymides and the vas deferens
ampullae. Approximately 50-80% of the entire
ejaculatory volume is contributed by the seminal
vesicles, 15-30% by the prostate gland, and a small
portion from the bulbo urethral (Cowper’s) glands
which are rich in enzymes and plasminogen activator
[8]. Spermatozoa normally constitute less than
0.1% of the ejaculatory volume. The first fraction
of the ejaculate contains the maximum number of
spermatozoa, and subsequent fractions contain
sequentially less. Acid phosphatase, citric acid and
zinc that emanate from the prostate are also in highest
concentration in the initial fractions of the ejaculate.

Based upon functional, central and peripheral meddiation, the ejaculatory process is typically subddivided into three phases: emission, ejection (or
penile expulsion), and orgasm. (Table 1) Emission
consists of contractions of seminal vesicles (SV) and
the prostate, with expulsion of sperm and seminal
fluid into the posterior urethra, and is mediated by
sympathetic nerves (T10 to L2). Ejection is mediated

Table 1: The three stages of normal antegrade ejaculation

Emission

Sympathetic spinal cord reflex (T10–L2)
Genital and/or cerebral erotic stimuli with considerable voluntary control
Peristaltic contraction of epididymis and vas deferens
Contraction of seminal vesicles and prostate
Expulsion of spermatozoa/seminal/prostatic fluid into posterior urethra
Ejaculatory inevitability sensation resulting from distension of posterior urethra

Ejection

Parasympathetic spinal cord reflex (S2–S4)
Limited voluntary control
Rhythmic contractions of bulbocavernous/pelvic floor muscles
Bladder neck closure
Relaxation of external urinary sphincter

Orgasm

Build-up and release of pressure in posterior urethra
Smooth muscle contraction of accessory sexual organs and urethral bulb
Sensation due to cerebral processing of pudendal nerve sensory stimuli
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c) Cerebral control of ejaculation and orgasm

Subsequent fractions contain fructose from the
seminal vesicles, which increases in concentration
towards the end of the ejaculatory process. The pH
of the ejaculate increases in successive fractions
as the acid component provided by the prostate is
serially mixed with the more alkaline contribution of
the fructose rich fluid from the seminal vesicles.

Seminal emission and ejaculation are controlled centtrally by the paraventricular nucleus of the anterior
hypothalamus (PVN) and the MPOA (Figure 1) [11].
The MPOA is located rostral to the anterior
hypothalamus and appears to have a pivotal role
in augmenting copulatory behavior. Electrical
stimulation of the MPOA can elicit seminal emission
or ejaculation in monkeys and rats [12]. Electrical
stimulation of the MPOA also elicits the urethrogenital
reflex in rats, which may mimic orgasm in humans
[10, 13]. This response occurs in the absence
of genital stimulation and is usually elicited in
anesthetized, spinally-transected rats by distending
the urethra with saline and then suddenly releasing
the pressure. This release results in rhythmic firing of
the hypogastric, pelvic, and motor pudendal nerves
and rhythmic contractions of the perineal muscles,
similar to those seen during orgasm in humans.

2. NEUROLOGICAL CONTROL OF
EJACULATION AND ORGASM
The ejaculatory reflex, including it sensory and motor
pathways, and spinal, and cerebral areas, is shown
in Figure 1 and 2 (Figure 1,2) [9, 10].

a) Sensory receptors and areas
The mucosa of the glans penis contains specialized
sensory receptors, the Krause Finger corpuscles.
These receptors discharge along afferent nerves
to the spinal cord and brain when repetitive and
cumulative stimulation applied to the glans penis
exceeds the excitation threshold. Sensory information
from the penile shaft, perineum, testes and variable
extra genital erotogenic organs (e.g. nipples, anal
sphincter) modulates—usually enhancing—afferent
information from the Krause Finger corpuscles.

Microinjection of moderate doses of a mixed D1/D2
dopamine agonist (apomorphine), or of a pure D1
agonist (thienopyridene), into the MPOA promotes
erections and copulation of male rats, apparently by
increasing parasympathetic tone [14, 15] . Higher
doses of a mixed D1/D2 agonist, or of a selective
D2 agonist, favor seminal emission and ejaculation
[13]. Reduced libido during the ejaculatory refractory
period may result from decreased dopamine release
in the nucleus accumbens, a major terminal of
the mesolimbic dopamine tract [16]. Dopamine is
released in the MPOA of male rats in the presence of
an estrous female and increases during copulation
[17]. The levels of extracellular dopamine in the
MPOA may regulate the phases of copulation, with
high levels triggering ejaculation.

b) Afferent pathways
Sensory information from the glans penis travels
along afferent pathways to the spinal cord. Sensory
fibers of the pudendal nerve that are contained within
the dorsal nerve of the penis extend to the S4 level,
and autonomic fibers within the hypogastric plexus
transmit information to the sympathetic ganglia
located along the spinal cord.

Figure 1: Emission and ejaculation are centrally integrated and highly co-ordinated processes. The brain
structures involved in the control of ejaculation include the thalamus, structures in the hypothalamus such as
the medial preoptic area (MPOA) and the paraventricular thalamic nucleus (PVN), structures in the midbrain
such as the periaqueductal grey nucleus (PAG) and structures in the pons such as the paragigantocellular
nucleus (nPGi). These structures integrate sensory ejaculation-related inputs from the genital areas with
higher excitatory and inhibitory controls.
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In a series of sophisticated rat experiments involviing selective pharmacologic and/or radiofrequency
lesions, Liu et al demonstrated that the parvocellular
neurons of the hypothalamic PVN mediate erectile
function in rats, whereas the magnocellular PVN
neurons mediate ejaculation [18]. Oxytocinergic
PVN neurons possibly modulate the male sexual
response, as evidenced by increased cerebrospinnal fluid concentrations of oxytocin after ejaculation,
augmented male sexual behavior following intraventtricular administration of oxytocin, and decreased
seminal emission in rats with lesions of the parvocelllular PVN neurons. The MPOA is also important to
the cholinergic influence on sexual behavior. Injecttions of the cholinergic agonists oxotremorine and
carbachol stimulate sexual behavior in male rats as
demonstrated by a reduced number of intromissions
preceding ejaculation, whereas injection of scopolaamine reduces the number of animals intromitting
and ejaculating [19]. The paragigantocellular (nPGi)
reticular nucleus in the ventral medulla is a supraspinnal locus of descending inhibitory influence on spinal
nuclei mediating ejaculatory reflexes in the male rat
[20], and approximately 78% of the descending neurrons from nPGi are serotonergic [21]. Lesions of the
nPGi facilitate both the elicitation of the urethrogenital
reflex and reflexive penile erections [22]. Selective
serotonin neurotoxin lesions of the nPGi or transecttion of the spinal cord release the urethrogenital refflex from this tonic inhibition, allowing the reflex to be
elicited by urethral distension. However, stimulation
of the MPOA can elicit the reflex, even if the nPGi and
spinal cord are intact, suggesting that the MPOA may
inhibit the nPGi as well as stimulate an excitatory site.

ing studies confirmed that neuronal fibers from the
lumbar spinal cord innervate the bulbospongiosus
muscle and the prostate [25], and that the relevant
neuronal cell bodies are located in the L3-L4 segmment of the spine [26]. It has also been demonstrateed that these specific lumbar neurons are activated
with ejaculation but not with other components of
sexual response in rats [27]. This finding was suppported by the earlier study’s results demonstratiing that injury to the lumbar spine at this segment
level in rats specifically interrupts ejaculation [28].
The lumbar spinothalamic neurons (LSt) have axonal
connections to the thalamus [29]. They have efferent
projections to pudendal somatic motor neurons
as well as to sympathetic and parasympathetic
preganglionic neurons [28], and are adjacent to
neurons modulating afferent sensory input from the
penis via the pudendal nerve. Recently published
results may indicate the precise localization of a
lumbar spinal center critical to both the initiation and
maintenance of ejaculation [25, 30]. Specifically,
stimulation of the LSt neurons leads to ejaculation
of semen in anesthetized rats and to ejaculation of
motile spermatozoa in rats. Also found were marked
increases in vas deferens (VD) and spermatic vesicle
(SV) pressure, constantly followed by increased
electrical activity of the bulbospongiosus muscle in all
animals treated with stimulation of the LSt neurons.
These effects were maintained despite T10 spinal
transaction, injury to the hypogastric and pelvic
nerves, and transaction of the dorsal penile nerves.
In contrast, direct injection of a GABA agonist into the
LSt neurons prior to electrical stimulation prevented
the increase in VD and SV pressure and electrical
activity of the bulbospongiosus muscle. Application
of the same GABA agonist immediately after LSt
stimulation blunted bulbospongiosus electrical
activity. Such results provide strong evidence that
LSt neurons with cell bodies located in the L4
spinal segment represent an essential anatomical
component in the regulation of ejaculation [23].

d) Spinal motor centers
It has been known for many years that men with
complete transaction of the thoracic spinal cord
are often able to ejaculate with appropriate peripheeral stimulation. Therefore, the fact that ejaculation
can occur in the absence of neuronal input from the
brain indicates an independently functional reflex arc
of the spinal cord, which mediates the ejaculatory
reflex and is located distal to the thoracic spine. A
spinal center, located at the Th12 L1-L2 spinal level,
is controlled by the sympathetic nervous system and
is responsible for emission (Figure 2,3). A second
center, located at the S2-S4 level, is controlled by
the somatic nervous system and is responsible for
expulsion. The position of the lumbar spine between
the brain and peripheral nerves allows this area to be
the center for the integration of afferent and efferent
neuronal information. Since the lumbar and sacral
portions of the spinal cord are known to be critical
in the regulation of other pelvic organ processes,
it is possible that this area also regulates ejaculattion [23]. The existence of a lumbar spinal ejaculattion pattern generator (EPG) was proposed in 1991
[24]. Further investigation by retrograde axonal traci-

e) Efferent pathways
The efferent pathways mediate the ejaculatory motor
responses of emission and ejection (expulsion).

1) Emission
Emission is controlled by the sympathetic nervous
system. The cell bodies of the sympathetic neurons
are located in the lateral columns of the gray matter
in the thoracolumbar segments of the spinal cord.
Efferent sympathetic nerves emerge from the
ventral roots of the spinal column at Th12-L2 to
reach the sympathetic chains bilaterally (Figure 2).
The nerves proceed via the thoracic sympathetic
chain to the caudal (inferior) enteric plexus, the
major/minor splanchnic nerves, the celiac/cranial
mesenteric plexuses, and the intermesenteric
nerves. Descending nerves from these ganglia
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Figure 2. Central control of ejaculation is mediated via spinal ejaculation centres including lumbar
spinothalamic (LSt) cells which integrate peripheral signals from the genital areas with excitatory and
inhibitory control from supraspinal centres such as the nucleus paragigantocellularis (nPGi). The spinal
ejaculation generators send co-ordinated outputs to the anatomic structures that allow ejaculation to
occur.

Figure 3. The spinal ejaculation generator (LSt cells) controls of the prostate and the bulbospongiosus (BS)
muscle. The spinal ejaculation generator projects to the parasympathetic (L5–S1) and sympathetic (T13–L2)
preganglionic neurons, and DM motoneurons (L5–L6). The parasympathetic centres project to the prostate
via the major pelvic ganglion (MPG) and the pelvic nerve (PN). The sympathetic centres project to the prostate
through the intermesenteric ganglion (IMG) and the hypogastric nerve (HN). The motoneurons of the BS
muscle project to the muscle through the motor branch of the pudendal nerve. (BS: bulbospongiosus; DM:
dorsomedial nucleus; HN: hypogastric nerve; IMG: intermesenteric ganglion; L: lumbar segment of spinal
cord; LSt: lumbar spinothalamic; MPG: major pelvic ganglion; PN: pelvic nerve; T: thoracic segment of
spinal cord; VH: ventral horn)
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encircle the aorta on each side before joining in
the midline to form the hypogastric plexus just
below the bifurcation of the aorta. The nerves
proceed via the lumbar sympathetic chain and the
lumbar splanchnic nerves to the caudal mesenteric
plexus. The intermesenteric nerves and all lumbar
splanchnic nerves merge into the inferior mesenteric
and superior hypogastric plexuses. The caudal
mesenteric plexus mainly innervates the colon via
the colonic nerve from which paired hypogastric
nerves arise. The junction of the hypogastric nerve
and the pelvic nerve constitutes the pelvic plexus in
the pelvis, which is an integration of sympathetic and
parasympathetic nervous systems. The branches
from this plexus innervate the epididymis, vas
deferens, seminal vesicle, prostate, bladder neck
and urethra (Figure 2) [31].

The anatomical architecture of the peripheral symppathetic nervous system suggests probable crossinnervation and has been confirmed in the dog and
rat [36]. Some signals in the lumbar splanchnic nerve
cross to the other side of the body at the level of the
caudal mesenteric plexus and/or the pelvic plexus.
Preganglionic axons in the hypogastric nerve probaably provide a bilateral innervation to postganglionic
neurons in the pelvic plexuses, which also exhibit
crossing to the bilateral vasa deferentia [36].
The pudendal nerve arises from the S2-4 segments
of the sacral spinal cord and does not enter the pelvvic plexus, but exits the pelvis through the greater
sciatic foramen, re-enters it through the lesser sciaatic foramen, and innervates the perineal striated
muscles (Figure 2). Rhythmic contractions of these
perineal striated musculatures, including the bulboccavernosus and ischiocavernosus muscles, propel
the seminal fluid. Sacral spinal cord injury patients
usually show dribbling ejaculation due to the lack of
contribution of the musculature.

Norepinephrine is released from the axon terminal
of the postganglionic neurons of the seminal tract
in response to sympathetic signals passing through
the hypogastric nerves. Norepinephrine activates
smooth muscle alpha1 adrenergic receptors,
causing a rise in intracellular calcium, actin myosin
interaction, vas deferens smooth muscle contraction,
a marked elevation of intraluminal pressure in the
caudal epididymis/proximal vas, and propulsion of
spermatozoa out to the ampulla. This ampullary wall
distension and nerve signals trigger contraction of
the ampulla to emit the content into the posterior
urethra. Many substances, including acetylcholine
and neuropeptide Y, might modulate neurotransmitter
release and/or the resting tone of the smooth muscle
of the vas deferens. Both nerve signal and distention
of the wall of the ampulla might trigger contraction
of the ampulla to emit the content into the posterior
urethra. Retrograde axonal tracing methods have
demonstrated that the majority of post-ganglionic
neurons distributed in the vas deferens originate from
the pelvic plexus [32]. The pelvic plexus receives
neural input from both the hypogastric and pelvic
nerves. Electrical stimulation of the hypogastric
nerve elicits contraction of the vas deferens, while
stimulation of the pelvic nerve causes no detectable
motor responses [33]. Histochemical studies of the
vas deferens have also shown that the adrenergic
fibers mainly innervate the smooth muscle layers,
whereas cholinergic fibers chiefly innervate the
subepithelial layer [34].

2) Ejection/expulsion
Ejection is controlled by the parasympathetic nervous
system. Efferent somatic fibers emerge from the antterior horn of the S2-S4 spinal segments (Onuf’s nuccleus) and travel in the motor branch of the pudendal
nerve to innervate the striated muscles of the pelvic
floor, including the bulbospongiosus and bulbocavernnosus muscles. Rhythmic contractions of the bulboccavernosus, ischiocavernosus, and other pelvic floor
striated muscles propel seminal fluid into the uretthra. These muscles are innervated by the pudendal
nerve and show excitement during ejaculation. Shafik
measured the electromyographic (EMG) response
of the bulbocavernosus, ischiocavernosus muscles
and the external urethral sphincter during ejaculation
induced by glans penis vibration and demonstrated
that the ejaculatory mechanism consists of two disttinct reflexes [37]. One is the glans vasal reflex which
is responsible for the emission phase, and the other
is the urethromuscular reflex which is responsible for
the ejection phases of ejaculation. In another study
in dogs, Shafik reported increased electrical activiity of the pelvic floor muscles and the external anal
sphincter (EAS) and the urethral sphincter (EUS)
during electroejaculation [38]. He suggested that
the increased puborectalis muscle activity might
express the prostatic secretions into the posterior
urethra, that the levator ani contraction elevates the
prostate and partially straightens the prostato membbranous urethral kink that might occur during erecttion, and that the EAS and EUS contractions are
believed to abort the urge to defecate or urinate and
prevent leak of feces, flatus, or urine during coitus.
The rhythmic EUS contraction at ejaculation might
act as a “suction ejection pump,” drawing the genittal fluid into the posterior urethra while relaxed and
ejecting it into the bulbous urethra upon contraction.

Almost all the lumbar splanchnic nerves originate
from L2 and/or L3 lumbar sympathetic ganglia (corrresponding to L1-2 spinal levels) [34]. Preservation
of the L2 and/or L3 lumbar splanchnic nerve in retropperitoneal lymph node dissection of testicular cancer
allows preservation of ejaculatory function [35]. Parttial interruption of the pathway from the spinal cord
to the seminal tract would be expected to cause inssufficient closure of the bladder neck and retrograde
ejaculation. Complete interruption of the pathway is
likely to cause failure of emission.
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b) Serotonergic control

The marked elevation of blood pressure, tachycardia,
tachypnea and perspiration that accompany ejaculattion are probably elicited by catecholamines secreteed from the adrenal medulla. The adrenal medulla
receives sympathetic nerves via the thoracic sympatthetic chain and the major/minor splanchnic nerves.

Whereas dopamine promotes seminal emission/
ejaculation via D2 receptors, serotonin is inhibitory.
The development of antibodies against 5-HT and
autoradiographic techniques have enabled identificcation of detailed 5-HT receptor locations [40]. Currrently, at least 16 different receptors have been charaacterized, e.g., 5 HT1a, 5 HT1b, 5 HT2a, 5 HT2b,
etc. [41]. Although the function and localization of
many of these receptors are becoming increasingly
clear, much remains unknown.

3. NEUROCHEMICAL CONTROL OF
EJACULATION
Many neurotransmitters are involved in the control
of ejaculation, including dopamine, norepinephrine,
serotonin, acetylcholine, oxytocin, GABA and nitric
oxide (NO) [4]. Of the many studies conducted to
investigate the role of the brain in the development
and mediation of sexuality, dopamine and serotonin
have emerged as essential neurochemical factors.

Serotonergic neurons are widely distributed in the brain
and spinal cord and are predominantly found in the
brainstem, raphe nuclei, and the reticular formation.
Serotonergic neurons use a variety of different mechaanisms to self-regulate their own activity. Synaptic
cleft 5 HT and 5-HT neurotransmission are regulated
by somatodendritic 5 HT1A autoreceptors, presynapttic 5 HT1B 1D autoreceptors, and a 5 HT transporteers re-uptake system (Figure 4). Large numbers of
5 HT transporters (5-HTT) are located predominantly
on axonal terminals but are also found on the serotonnergic cell bodies and their dendrites and glial cells.
As 5-HT is released into the synaptic cleft from presynaptic axonal vesicles, 5 HT transporters re-uptake
and remove 5 HT from the synaptic cleft, preventing
overstimulation of the postsynaptic receptors. After
blockage of 5 HT transporters by selective serotonin
reuptake inhibitor class drugs (SSRIs), synaptic cleft

a) Dopaminergic control
It has long been known that treatment with dopaminnergic drugs has a significant effect on the sexual
behavior of rodents. Kimura et al attributed the dopamminergic system, particularly that in the anterior hyppothalamus, with a sexual facilitatory role [39]. Five
types of dopaminergic receptors have been identiffied. On a pharmacological basis, these subtypes
have been divided into two families, D1 and D2. A
possible sexual response regulatory role of dopamine
is suggested by the observation that dopamine is relleased in the MPOA of male rats in the presence of
an estrous female, and progressively increases duriing copulation, eventually triggering ejaculation [16].

Figure 4. Synaptic cleft 5-HT and 5-HT neurotransmission are regulated by somatodendritic 5-HT1a
autoreceptors, presynaptic 5-HT1B 1D autoreceptors and a 5-HT transporters re uptake system.
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5-HT increases but is counteracted by activation of
5-HT1A autoreceptors which inhibit further 5 HT rellease. Activation of 5-HT1A receptors is attenuated
or blocked by activation of 5-HT2C receptors. It has
been shown that 5-HT2C and 5-HT1A receptors play
important roles in the speed and ease of ejaculation.
Stimulation of the 5-HT2C receptor with 5-HT2C
agonists results in delay of ejaculation in male rats,
whereas stimulation of post-synaptic 5-HT1A recepttors results in shortening of ejaculation latency [42].
Waldinger et al suggested the hypothesis that men
with premature ejaculation (PE) may have hyposenssitivity of 5-HT2C and/or hypersensitivity of the 5HT1A receptor [3, 43].

brain concentrations of serotonin by inhibition of the
metabolism and by long lasting degeneration of 5 HT
nerve terminals, as well as by decreasing the numbber of 5 HT uptake sites. In an experiment with male
rats, Dornan and collaborators found that a chronic
administration of MDMA caused fewer rats to display
mounting behavior, and an increase in ejaculation lattency in the responders [47]. These results are confflicting with the above described studies with serottonin receptor agonists and antagonists, because a
decrease in central 5-HT would cause an increase in
male rats’ sexual behaviors. Probably, since MDMA
has such dramatic effects in the brain, other factors
may have played an important role in this experiment.
GABA. The neurotransmitter gamma aminobutric
acid (GABA) occurs in the brain tissue. Two distinct
types of GABA receptors are recognized: GABAa
and GABAb. There is some evidence that the
GABAb receptor agonists (like baclofen) inhibit
sexual behavior in male rats, independently from the
effects on motor systems. But in other study, baclofen
was ineffective in reduce sexual behavior in male
rats while muscimol (a GABAa receptor agonist)
when given into the paraventricular nucleuos of the
hypothalamus reduce dose-dependently male rats
sexual behavior [48].

4. SIDE EFFECTS OF SPECIFIC DRUGS ON
EJACULATION
a) Evidence based primarily on animal studies
Dopamine. The centrally acting neurotransmitter
dopamine is known for its involvement in control of
male rat sexual behavior. Taking the parameters of
mount and intromission frequencies and latency to
ejaculation as measures of copulatory activity, most
reports indicate that dopamine has a stimulatory efffect on ejaculation that is exerted via D2 receptors.
Enhancement of the ejaculatory behavior and the
decrease in intromission frequency stimulated some
authors to call this altered behaviour a rat model for
“early ejaculation”. Some dopamine (DA) receptor
agonists, such as apomorphine, N-n-propyl-norapommorphine, lisuride and 3-(3-hydroxyphenyl)-N-npropyl-piperidine (3-PPP) may cause ejaculation in
male rats with receptive females sooner and after
fewer penile intromissons than controls. The doses
of DA agonists needed to produce “early ejaculattion” in male rats are within the low dose range
needed to stimulate DA autoreceptors. In this mannner, it is suggested that this phenomenon in rats ressults from inhibition of DA neurotransmission [44].

Yohimbine. The alpha2 adrenoceptor blocking
agent yohimbine has been known for its aphrodisiac
properties in rats and humans. In male rat studies,
it increased mounting behavior without the need for
physiological levels of serum testosterone. When
looking at the effects on ejaculation, a decrease
in ejaculation latency, intercopulatory interval, and
post ejaculatory interval is found. Others alpha2adrenoceptor antagonists, such Rauwolscine and
Idazoxan also have stimulatory effects on ejaculatory
function in animal models [49].

b) Specific drug effects in human studies
Monoamine oxidase inhibitors. The monoamine
oxidase inhibitors (MAOIs) are mainly used in
the treatment of neurotic or atypical depression.
These drugs increase the levels of epinephrine,
norepinephrine, dopamine, and serotonin. The
MAOIs have been known for their sexual side effects,
with an incidence up to 20-40%. Delayed or inhibited
ejaculation is reported for isocarbazid, phenelzine
and tranylcypromine.

Morphine. Several studies have shown that systemic
and central administration of morphine inhibits male
rat sexual behavior. It is suggested that the inhibitory
effects of morphine may be mediated by the kappa
receptor [45]. However, in one study, a small proporttion of male rats reacted differently on a low dose of
systemic morphine: there was a decrease of ejaculattion latency, and in the number of intromissions prior
to ejaculation [45]. In another recent study, morphine
had marginal effects on sexual motivation in general,
but reduced ambulatory activity in male rats. In this
study, neither dopamine nor opioids seemed to be
important for sexual incentive motivation [46]. These
conflicting results indicate that enkephalines may have
only a modulating role on sexual behavior in the rat.

Cyproheptadine. Cyproheptadine is an antihistaminiic, formerly used in Cushing’s disease and anorexia
nervosa. It also increases serotonin levels in the
brain. Several reports indicate that cyproheptadine
is able to convert drug induced orgasmic failure in
both men and women.

Ecstasy. The amphetamine analog MDMA, better
known as the recreational drug ecstasy, is known
and feared for its neurotoxic properties. It reduces

Benzodiazepines. A number of benzodiazepines efffective in treating generalized anxiety and panic atttacks are also known to inhibit ejaculation in some
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5. SUMMARY

men, presumably by enhancing gamma’ aminobuttyric acid (GABA). These drugs include diazepam,
lorazepam, lormetazepam, temazepam, flunitrazeepam, flurazepam, nitrazepam, chlordiazepoxide,
and alprazolam. However the effect on ejaculation
is not so intensive as that other psychotropics such
SSRIs. Less than 10% of men experience an inhibbition of ejaculation with these ansiolitic drugs [50].

In summary, despite the significant progress in undderstanding the anatomy and physiology of ejaculattion, our knowledge of the anatomy and physiology
of ejaculatory disorders, including premature, inhibiited (or delayed), and painful ejaculation, remains inccomplete. Many critical central, peripheral and other
mechanisms yet require clarification, and further animmal and human basic and clinical investigations are
warranted.

Stimulants. Amphetamine is a stimulating drug
with affinity for different receptors in the central
nervous system. It stimulates release of dopammine, inhibits monoamine oxidase and blocks the
reuptake of both catecholamines and serotonin.
In male rats, methamphetamine inhibits intromittting and ejaculating behavior [51]. It is reported to
delay ejaculation in subjects without ejaculatory
dysfunction. Cocaine is an addictive “recreational”
drug and stimulates the central nervous system
through blocking of monoamine transporters. Diffferent reports confirm that delayed ejaculation apppears to be the most common sexual side effect.

III. PREMATURE EJACULATION:
DEFINITION, EPIDEMIOLOGY, &
PATHOPHYSIOLOGY
1. DEFINITION AND CLASSIFICATION
a) Traditional definitions
Both DSM-IV-R and ICD-10 provide definitions of
premature ejaculation. Specifically, DSM-IV-R [61]
defines premature ejaculation as “the persistent or
recurrent ejaculation with minimal stimulation before,
on, or shortly after penetration and before the person
wishes it. The clinician must take into account factors
that affect duration of the excitement phase, such as
age, novelty of the sexual partner or situation, and
recent frequency of sexual activity. The disturbance
causes marked distress or interpersonal difficulty. The
early ejaculation is not due exclusively to the direct efffects of a substance (e.g., withdrawal from opioids).”

Dopamine antagonists. Dopamine antagonists block
central dopamine receptors and are clinically used
as antipsychotics or neuroleptics. Ejaculation may
be prevented by centrally acting dopamine receptor
blockers such as pimozide, sulpiride and haloperidol
[44, 52]. Thioridazine and chlorpromazine delay
ejaculation but also block adrenergic receptors
[53]. Atypical neuroleptics such as risperidone
and clozapine, that block dopamine and serotonin
receptors have been reported to delay ejaculation.
Alpha 1-blocking agents. Potent alpha-adrenergic
blocker agents such as phenoxybenzamine hyddrochloride, alphuzosine and terazosine suppress
ejaculation by inhibition of the sympathetic nervous
activation of the ejaculatory reflex [54-57].

ICD-10 [62] indicates “the general criteria for sexual
dysfunction must be met. There is an inability to
delay ejaculation sufficiently to enjoy lovemaking,
manifest as either of the following. Occurrence of
ejaculation before or very soon after the beginning
of intercourse (if a time limit is required: before or
within 15 seconds of the beginning of intercourse);
ejaculation occurs in the absence of sufficient erection
to make intercourse possible. The problem is not the
result of prolonged absence from sexual activity.”

Nitric Oxide Donors. NO-donors such as sodium nittroprusside, S-nitroso-glutathione, S-nitroso-N-acetyylcysteine, S-nitroso-N acetylcysteine-ethylester and
linsidomine have been demonstrated to reduce adrrenergic tension in isolated human seminal vesicle
strip preparations. A potential role for these agents in
the treatment of early ejaculation exists [58].

These two sources provide similar though not identtical conceptual frameworks for classifying an indivvidual as having premature ejaculation. Included
in both is reference to three general criteria: short
ejaculatory latency, concomitant distress or a lack
of sexual satisfaction, and a lack of self-efficacy
regarding the condition. This last component is
noted as “ejaculation before the person wishes”
in DSM IV-R, and the “inability to delay ejaculattion sufficiently to enjoy lovemaking…” in ICD-10.

Antidepressants. Selective Serotonin Reuptake
Inhibitors class antidepressants (SSRI) increase
synaptic cleft 5-HT levels delay ejaculation probably
by action on 5-HT2 and 5-HT3 receptors. The
antidepressants nefazodone (5-HT2 antagonist)
and mirtazapine (5-HT2 and 5-HT3 antagonist)
antagonize these receptors and produce no
clinically significant ejaculatory delay [59]. Tricyclic
class antidepressants inhibit ejaculation in a dose
dependent manner due to their anticholinergic and
alpha-adrenergic antagonistic properties [60].

b) Operationalizing the criteria
Each of the three criteria above has been
operationalized, although not always with consistency
[63]. The first criterion – short ejaculatory latency – is

The influences of different drugs on ejaculation are
delineated in Table 2.
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Table 2. Effects of drugs on ejaculation
DRUG CLASS

DRUG

MECHANISM OF
ACTION

EFFECT ON EJACULATION/ORGASM
Absent

Spont.

ANALGESICS
NSAID’s

Naproxen

Inhibition of ciclooxigenase (inhibition
of prostaglandine synthesis)

X

X

Opioids

Methadone

m Agonistic activity (inhibition of activiity in locus coeruleus – nucleus related
with ansiety and fear)

X

X

Morphine

m  Agonistic activity (inhibition of activiity in locus coeruleus – nucleus related
with ansiety and fear)

X

X

Phenoxybenzamine
Labetolol
Clonidine

a1 adrenergic blockage
a1 adrenergic blockage
a2 adrenergic pre synaptic receptors
(decrease adrenergic tonus)

X
X
X

X
X
X

X

Guanethidine

Sympathetic blockage (by
noradrenaline depletion)
Central a2 adrenergic agonistic action
Sympathetic blockage (by noradrenalline depletion)

X

X

X

X
X

X
X

Antagonism of D1 receptors
Agonistic action in dopaminergic recceptors and residual agonist in a and
b adrenergic receptors
Potent agonist D2 action

X
X

X

ANTIHYPERTENSIVES
Alpha blockers
Alpha and beta blockers

Centrally acting

Methyldopa
Reserpine
ANTI-PARKINSONISM
DRUGS

Bromocryptine
L-DOPA

Pergolide
APPETITE SUPPRESSANTS

Mazindol

CYTOTOXICS

Methotrexate
Vincristine

HORMONE ANTAGONISTS

Cyproterone acetate

HYPNOTICS
AND SEDATIVES

Barbiturates (all)

LITHIUM

PSYCHOPHARMACEUTICALS
Antidepressants

SSRI’s
Trazodone
MAOI’s
Isocarboxazid
Phenelzine
Tranylcypromine

Anxiolytics
Neuroleptics

Benzodiazepines
Chlorpromazine

Phenothiazines

Fluphenazine
Levomepromazine
Perphenazine
Pipothiazine
Thioridazine

X

X

X

Agonistic action in a and b adrenergic
receptors

X
X
X

X
X

Antagonism of prostatic androgenic
receptors

X

X

Increase of gabaergic tonus

X

X

Reduction of neurones´ reaction to a
- adrenergic stimulation (blockage of
IP3 production)

X

X

Increase of serotoninergic tonus,
specially by agonistic action in 5HT2
and 5 HT3 receptors
Blockage a1 adrenergic
Increase of serotoninergic
and noradrenergic tonus
Increase of serotoninergic
and noradrenergic tonus
Increase of serotoninergic
and noradrenergic tonus
Increase of serotoninergic tonus
Increase of gabaergic tonus
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and antagonism of muscarinic
receptors

Other

See
table X.1
X
X

X
X

X

X

X

X

X
X
X

X
X
X

X

X

X
X
X

X

X

X

X

X
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Table 2. Effects of drugs on ejaculation (continued)
DRUG CLASS

DRUG

Trifluoperazine
Thioxanthenes

Chlorprotixene
Thioxitene
Zuclopenthixol

Butyrophenones

Haloperidol

Diphenylbutylpiperidines

Pimozide

MUSCLE RELAXANTS

MECHANISM
OF ACTION

EFFECT ON EJACULATION/ORGASM

Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors
Blockage of dopaminergic receptors
and residual blockage of a1 adrenergic
receptors

Decrease
Latency

Increase
Latency

X

X
X

Absent
Ejaculation

Retrograde
Ejaculation

X

X
X

X

X

X

X

X

Alfuzosin

Alpha-adrenergic blockage

X

Phenoxybenzamine

Alpha-adrenergic blockage

X

Prazosin

Alpha-adrenergic blockage

X

Tamsulosin

Alpha-adrenergic blockage

X

Terazosin

Alpha-adrenergic blockage

X

Alpha reductase inhibitors

Finasteride

5 Alpha reductase2 inhibition
leads to decrease of prostatic DHT
(dihydrosterone)

RECREATIONAL DRUGS

Alcohol

Increase of gabaergic tonus and blockaage of NMDA receptors
Increase of noradrenaline and dopammine activity
Reduction of adrenergic tension in conttractility of human seminal vesicle by
NO-cGMP pathway
Increase of of catecholamines activiity by noradrenaline and dopamine
reuptabke
m Agonistic activity (inhibition of activiity in locus coeruleus – nucleus
related with ansiety and fear)
Activation of LB1 receptors cannabinnoidis
m agonistic activity (inhibition of activiity in locus coeruleus – nucleus
related with ansiety and fear)
Activity in cholinergic and noradrenerggic transmission

Amylnitrite
(poppers)
Cocaine
Heroin
Marihuana
Methadone
Tobacco

X

Painful
ejaculattion

Agonistic action GABA B receptors

Amphetamines

Other

X

Baclofen

URINARY TRACT
Alpha blockers

Spont.
Ejaculation

Less
ejaculattory
volume
X
X

X

X
X
X

X

X

X
X

X

X

X

X

X
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typically operationalized by intravaginal ejaculatory
latency time (IELT), defined by the number of
seconds/minutes between vaginal intromission and
ejaculation. ICD-10 indicates that latencies of 15
sec or less are consistent with a PE diagnosis but
provided no evidence for this cut-off point. In both a
stopwatch study and a self-reported IELT study in an
unselected cohort of men with lifelong PE, 90% of
men ejaculated within 60 seconds, and about 10%
within 1 to 2 minutes after vaginal penetration [64,
65]. In two studies in unselected cohorts of men
in the general male population of five countries
(Netherlands, UK, Spain, Turkey and the USA), the
IELT, measured with a stopwatch and a blinded timer
device, showed skewed distributions, with median
values of 5.4 min (range: 0.55 to 44.1 min) and
6.0 min respectively (range: 0.1 to 52.1 min) [66,
67]. Using values beneath 0.5 and 2.5 percentiles
as statistical standards of abnormality, both studies
showed that IELT values under 60 seconds were
indeed abnormal in the cohort of the general male
population.

The second criterion—self-efficacy, or the patient’s
ability to control the dysfunctional condition—disttinguishes men who ejaculate rapidly because they
are incapable of prolonging their latency from those
who do so for any number of other reasons, includiing ones related to the situation or the partner. In
recent research, self-ratings of “control over ejacullation” have been used successfully as a self-efficcacy measure that differentiates PE men from sexuaally functional men [69-71]. Men with PE rate their
ejaculatory control around 2 to 4 (1= not at all; 7 =
complete control), whereas functional men typically
rate their control at 4 or higher. Since actual control
over the ejaculatory reflex is itself something of a
matter of debate, measures of self-efficacy more releevant to assessing successful treatment of PE may
include such items as the “ability to delay ejaculattion” or to “the ability to overcome early ejaculation”.
The third criterion—concern or distress about the
condition—is usually satisfied by the fact that the
man (often with his partner) approaches the clinic
seeking help for the sexual problem. In situations
where participants are recruited into an experimenttal or clinical investigation, several questions might
be included in a screening questionnaire that directly
addresses the issue of concern or distress. Most
commonly these items query the man (and when
possible his partner) about his general level of sexual
satisfaction, with further elaboration about anxiety or
concern surrounding the sexual problem and about
the quality of the sexual relationship. Standardized
measures of general anxiety (e.g., BSI [72]), sexual
functioning (e.g., GRISS [73]) or dyadic distress (Dyaadic Adjustment Scale [74]) might also be included
to further assist in operationalizing this criterion.

In recent years, there has been a debate whether
latencies should be exactly timed (e.g., using chronnometers of some sort) or whether estimations by
the man and/or his partner are sufficiently accurate
to quantify this short ejaculation criterion. Currently,
it seems that the use of a stopwatch is the most
objective and accurate instrument to measure the
ejaculation time. Interestingly, the use of a blinded
timer device in male volunteers of the general popullation provided a similar IELT distribution as in men
of the same countries who used a stopwatch [67].
However, this study also showed that in these men
self-perceived IELT highly differed from stopwatch
measured IELT [67]. This result contrasts with the
outcome of two studies in men with lifelong PE that
showed that the majority of men were quite accurrate in estimating their ejaculatory latencies [64, 65].
Therefore, it may be concluded that the stopwatch
method is in general an accurate way to measure
the IELT, may offer greater precision and less bias,
and might best be used in epidemiological studies
of the IELT in the general male population. On the
other hand, both stopwatch and self-perceived IELT
measurement are adequate tools to measure IELT in
cohorts of men with lifelong PE. However, self-percceived IELT assessment may lead to less accurate
values in men with IELTs greater than 1 minute.

c) ISSM definition of lifelong premature
ejaculation
Based on the aforementioned considerations, the
International Society for Sexual Medicine (ISSM)
organized an international panel to convene in
Amsterdam in 2007 to develop a consensus
definition for premature ejaculation. The ISSM panel
concluded that there were insufficient data for an
evidence-based definition of acquired premature
ejaculation. However, it succeeded in formulating
an evidence-based definition of lifelong premature
ejaculation [75]. According to this new definition,
lifelong premature ejaculation is characterized
by: an ejaculation which always or nearly always
occurs prior to or within about one minute of vaginal
penetration; an inability to delay ejaculation on all
or nearly all vaginal penetrations; and with negative
personal consequences, such as distress, bother,
frustration and/or the avoidance of sexual intimacy.

Mere temporal latency—that is, penile time spent
intravaginally—does not capture a relevant definiing characteristic of PE, namely “ejaculation with
minimal stimulation” (DSM-IV-TR). As a result, the
“number of penile thrusts” to ejaculation probably
represents a more valid assessment of the amount
of penile stimulation. However, IELT is generally conssidered the more reliable measure and is, within the
larger population of men, correlated with the number
of penile thrusts [68].

d) Classifications of premature ejaculation
In 1943, Schapiro proposed a distinction of
premature ejaculation into Types A and B [76]. Men
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Table 3: The four premature ejaculation (PE) syndromes. [272] (IELT-Intravaginal Ejaculation Latency Time)
Variable
ejaculation

Lifelong premature

Acquired
premature
ejaculation

Natural variable
premature
ejaculation

Premature-like
ejaculatory
dysfunction

Very short IELT
(<1-1.5 min)

(Very) short IELT
(<1.5-2 min)

Normal IELT
(3-8 min)

Normal or long IELT
(3-30 min)

Frequency

Consistent

(In)consistent

Inconsistent

(In)consistent

Aetiology

Neurobiological and genetic

Medical and/or psychological

Normal variation of
ejaculatory performance

Psychological

Treatment

Medication with or without
counselling

Medication and/or
psychotherapy

Psycho-education,
reassurance

Psychotherapy

Prevalence

Low (?)

Low (?)

High (?)

High (?)

IELT

with Type B have always suffered from a very rapid
ejaculation (or short latency), whereas in Type A,
the rapid ejaculation develops later in life and is
often associated with erectile dysfunction. In 1989,
these types were respectively referred to as lifelong
(primary) and acquired (secondary) premature
ejaculation.) [77]. Over the years, other attempts
have been made to identify various classifications of
PE, including several that have been incorporated
into PE definitions (e.g., global vs. situational, the
effect of a substance, etc.). In 2006, Waldinger
[78, 79] proposed a classification of premature
ejaculation according to a “syndromal” approach
and suggested adding two new categories, “Natural
Variable Premature Ejaculation” and “Premature-like
Ejaculatory Dysfunction.”

known, but various drugs (including SSRIs) and
psychotherapy treatments may be effective in
postponing the ejaculatory response [80].

2) Acquired premature ejaculation
Complaints of men with acquired PE differ in relation
to the underlying somatic or psychological problem.
In these men, premature ejaculation occurs at
some point in a man’s life after experiencing normal
ejaculatory latencies; the onset may be either sudden
or gradual. The appearance of the PE may be due
to (i) urological dysfunctions, for example, erectile
dysfunction or prostatitis [81], although there is yet
debate as to the role of prostatitis in acquired PE,
(ii) thyroid dysfunction [82], and (iii) psychological or
relationship problems [83, 84]. The acquired form of
premature ejaculation may be cured by medical and/or
psychological treatment of the underlying cause [80].

(Table 3) In the category of Natural Variable
Premature Ejaculation, men suffer only occasionally
from rapid ejaculations or short latencies. This pattern
might be regarded as part of the normal variability
of ejaculatory performance in men rather than a
symptom of an underlying psychopathology. In the
category of Premature-like Ejaculatory Dysfunction,
men subjectively experience and/or voice complaints
of premature ejaculation, while having typical or
even long ejaculatory latencies of 4-20 minutes.
Thus, including the longstanding “lifelong” and
“acquired” classifications, four premature ejaculation
syndromes are defined [80].

3) Natural variable premature ejaculation
Men exhibiting this pattern only coincidentally and
situationally experience short ejaculatory latencies.
This type of response should not be regarded
as a symptom or manifestation of underlying
psychopathology but of normal variation in sexual
performance. The syndrome is characterized by the
following symptoms. (i) short ejaculatory latencies
are inconsistent and occur irregularly, (ii) the ability to
delay ejaculation, that is, to withhold ejaculation at the
moment of imminent ejaculation, may be diminished
or lacking, and (iii) the experience of diminished
control of ejaculation is associated with either a short
or normal ejaculation time, that is, an ejaculation of
less or more than 1.5 minutes. Treatment of these
men should consist of reassurance and education
that this pattern of ejaculatory response is normal
and does not need drug treatment or psychotherapy
[80].

1) Lifelong premature ejaculation
With lifelong PE, ejaculation occurs too early at
nearly every intercourse, with (nearly) every woman,
and from about the first sexual encounters onwards.
Based on self-selected samples, the majority of
these men (80-90%) ejaculate intravaginally within
30-60 seconds, and most of the remainder (10%)
between 1-2 minutes. (Figure 5) The ejaculation
remains rapid during life in the majority (70%) of
these men or may be aggravated during the course
of aging (30%). Some men ejaculate during foreplay,
before penetration (ejaculatio ante portas), or as
soon as their penis touches the vagina (ejaculatio
intra portas). No accepted cure for lifelong PE is

4) Premature-like Ejaculatory Dysfunction

Men under this classification experience or complain
of premature ejaculation while the ejaculation time
is in the normal range, i.e. around 2-6 minutes, and
in some instances the ejaculatory latency may even

837

NEW comitte 17.indd 837

8/25/2010 1:13:10 PM

be of very long duration, i.e., between 5-25 minutes
[80]. This response should not be regarded as a
symptom of medical or (neuro)biological underlying
pathology although psychological and/or relationship
problems may underlie the complaint. The syndrome
is characterized by the following symptoms: (i)
subjective perception of consistent or inconsistent
short ejaculatory latency during intercourse, (ii)
preoccupation with an imagined early ejaculation or
lack of control of ejaculation, and (iii) the intravaginal
ejaculatory latency time (IELT) in the normal or even
long range (i.e. an ejaculation that occurs between
3 and 25 minutes), and (iv) the ability to delay
ejaculation may be diminished or lacking.

the prevalence of lifelong PE and acquired PE in the
general male population is lacking. As the prevalence
of IELTs of less than 1 minute in unselected male cohhorts in mainly Western countries is about 1-3%, the
prevalence of lifelong PE may be rather low. With
regard to the prevalence of acquired PE, data are
essentially lacking, in part related to the lack of an
evidence-based definition for this condition. Taking
into account recent epidemiological data that about
25% of men are discontent with their ejaculation ressponse time, the duration of which is rather equal to
the normal ejaculation time in men [67], and acceptiing the recently proposed PE subtype of Prematurelike Ejaculatory Dysfunction, it may be that disconttent with ejaculatory response time may have greater
prevalence than actual premature ejaculation, partticularly when the latter is defined by a 1 min IELT.

As the duration of the ejaculation latency in these
men is normal, the experience of the response is not
related to a medical or neuro-biological disturbance
[80]. Rather, there is either a misperception of the
actual ejaculation time, for various reasons, or the
ejaculation latency is too short for the female partner
to attain an orgasm. Complaints of these men may be
alleviated by the various sorts of psychotherapy and
treatment should not a priori assume the use of pharmmaceuticals. However, evidence based controlled triaals are required to investigate the optimal treatment
for couples affected by this pattern of responding.

3. ETIOLOGY OF PREMATURE EJACULATION
Historically, attempts to explain the etiology of premmature ejaculation have included a diverse range of
biogenic and psychological theories (Table 4). Most
such proposed etiologies have not been strongly
grounded in empirical evidence. Psychological
theories include the effect of early experience and
sexual conditioning, anxiety, sexual technique, the
frequency of sexual activity, and psychodynamic/
developmental explanations. Biogenic explanations
include evolutionary theories, penile sensitivity, centtral neurotransmitter levels and receptor sensitivity,
degree of arousability, the speed of the ejaculatory
reflex, and the level of sex hormones. The lack of an
operationalized definition for PE and the presence

2. THE PREVALENCE OF PREMATURE
EJACULATION
Although various epidemiological studies have
shown that about 20-30% of men have complaints of
premature ejaculation [85], reliable information on

Figure 5. Intravaginal ejaculation latency time (IELT) measured with stopwatch in 110 men with lifelong
premature ejaculation, of whom 90% ejaculated within 1 minute after vaginal penetration, including 80%
within 30 seconds.
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of methodological problems related to the use of inaadequate definitions used are common problems in
many of these studies. Finally, the determinants of
PE are undoubtedly complex and multivariate, with
the etiology of lifelong premature ejaculation likely
different from that of acquired premature ejaculation.

ejaculation despite prolonged sexual stimulation
and achieving a full erection [88]. Treatment with an
SSRI class drug may activate the 5-HT2C receptor,
adjust the ejaculatory threshold set point, and thus
delay ejaculation. The extent of ejaculatory delay
may vary widely in different men according to the
dosage, the frequency of administration of the
SSRI, and the genetically determined ejaculatory
threshold set point. Cessation of treatment results
in re-establishment of the previous set point within
5-7 days in men with life long PE. Identification of
the specific 5-HT receptor subtypes involved in
early ejaculation would be possible by administering
subtype selective 5-HT2C or 5-HT1A receptor
ligands, but unfortunately such agents are not yet
available for human use.

a) Lifelong premature ejaculation
The determinants of lifelong premature ejaculation are
currently unknown. However, genetic and epigenetic
factors may play a role in its development, and several
hypotheses are currently under investigation.

1) Genetic predisposition
A familial predisposition to premature ejaculation was
first reported by Schapiro in 1943 [76] and since then,
others have hypothesized that IELT varies according
to a continuum in the general male population and
that this variation is genetically determined [86]. In
support of this, a small study reported that 10 of 14
first-degree male relatives of men with lifelong PE also
suffered from PE with an IELT of less than 1 minute
[87], generating odds ratio of a familial occurrence of
PE that far exceeded the incidence within the generaal community. Thus, Schapiro’s initial contention that
PE may have a genetic component may have validity.

Both animal models and human data have been
invoked to support the idea that ejaculatory
latency is naturally distributed and constitutionally
influenced. In various sexual behavior tests in
male Wistar rats, a continuum of the ejaculation
latency has been demonstrated [89]. Moreover,
in an unselected cohort of men in five countries
(Netherlands, UK, Spain, Turkey and the USA), the
IELT distributed in a skewed pattern with a median
IELT of 5.4 minutes (range: 0.55 to 44.1 min) [66],
confirming IELT variation across men. (Figure
6) A preliminary indication for a genetic basis for
ejaculatory latency was recently demonstrated by
Janssen and colleagues [90] who reported that
gene polymorphishm of the 5-HT transporter (5HTT) is associated with the rapidity of ejaculation
in men with lifelong PE. Men with lifelong PE and
with LL-genotype have 100% shorter latencies than
men with SS-genotype of the 5-HTTLPR. This study
suggested that the short IELTs in men with lifelong
PE may be associated with more gene polymorphism
of 5-HT metabolism and gene polymorphism of other
neurotransmitters. A survey with questionnaires in

Waldinger et al hypothesised that lifelong early
ejaculation in humans may be explained by either
hyposensitivity of the 5-HT2C and/or hypersensitivity
of the 5-HT1A receptor [86]. Specifically, they
suggested that men with low 5-HT neurotransmission
and probable 5-HT2C receptor hyposensitivity may
have an ejaculatory threshold genetically “set” at a
lower point and therefore ejaculate quickly and with
minimal stimulation and often prior to reaching their
erectile threshold. In contrast, men with a genetically
determined higher set point could sustain more
prolonged and intense sexual stimulation and could
exert more control over ejaculation. Finally, men with a
very high set point may experience delayed or absent
Table 4: Proposed etiologies of premature ejaculation

Psychogenic Anxiety
Psychosocial Problems
Early sexual experience
Frequency of sexual intercourse
Ejaculatory control techniques
Evolutionary
Psychodynamic theories
Biological

Genetic predisposition
Penile hypersensitivity
Hyper-excitable ejaculatory reflex
Arousability  
Erectile Dysfunction
Hyperthyroidism
Prostatitis
Chronic Pelvic Pain Syndrome (CPPS)
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Figure 6: Distribution of intravaginal ejaculatory latency times (IELT) values in a random cohort of 491 men
with a median IELT of 5.4 min [66]

Finnish twins has also demonstrated that genetic
factors may play a role in premature ejaculation
[91]. However, a methodological limitation of this
study was a lack of objective IELT measurement in
these men and the absence of a distinction between
lifelong and other forms of PE.

2) Serotonergic systems in ejaculation: an
attempt to understand the neurochemistry of

ceptors, 5-HT levels in the synapse increase highly.
The higher levels of 5-HT consequently activate the
post-synaptic 5-HT2C and 5-HT1A receptors [86,
94]. Acute administration of clomipramine and SSRRIs does not lead to a significant change in sexual
behavior of male rats [95]. However, chronic adminiistration with fluoxetine [96] and paroxetine [97]
significantly delays ejaculation latency in male rats.
Chronic administration of fluvoxamine, however, exeerts only a mild change in male rat sexual behavior.

PE

Male rat studies (Table 5) have demonstrated that
serotonin (5-hydroxytryptamine: 5-HT) and 5-HT recceptors are involved in the ejaculatory process. As
far as is currently known, 5-HT2C, 5-HT1A and 5HT1B receptors determine the speed of ejaculation.
For example, studies with d-lysergic acid diethylamiide and quipazine, which are nonselective 5-HT2C
agonists, suggest that stimulating 5-HT2C receptors
delays ejaculation [92].

Based on 5-HT2C and 5-HT1A receptor interaction
data in animals, it has been hypothesized [86, 88,
98] that men with premature ejaculation have a hypposensitivity of the 5-HT2C and/or hypersensitivity
of the 5-HT1A receptors. (Table 5) The hypothesis
that activation of postsynaptic 5-HT receptors dellays ejaculation is supported by numerous studies
in humans with different SSRIs. However, in these
studies it is not obvious whether similar receptor
subtypes, that is, 5-HT2C and 5-HT1A receptors,
are also involved in human ejaculation since SSRI
treatment activates many different postsynaptic subttype receptors. To address this issue, two human
studies with the 5-HT2C blocking antidepressants,
nefazodone [99] and mirtazapine [100], were perfformed. In a double-blind placebo controlled study
with the 5-HT2C/5-HT2A receptor antagonist and
5-HT/noradrenaline reuptake inhibitor nefazodone,
400 mg nefazodone daily did not exert any ejacullation delay, in contrast to either 20 mg paroxetine
daily or 50 mg sertraline daily, both of which induced
significant delays. In a similar study the 5-HT2C/5HT3 receptor antagonist and noradrenergic and

However,2,5-dimethoxy-4-iodophenyl-2-aminoproppane, which equally stimulates 5-HT2A and 5-HT2C
receptors, also increases ejaculation latency [93]
whereas the selective 5-HT2A receptor agonist 2,5dimethoxy-4-methylamphetamine does not have this
effect [92]. On the other hand, activation of postsynaaptic 5-HT1A receptors by the selective 5-HT1A recceptor agonist 8-hydroxy-2-(di-n-propylaminotetrallin) in male rats results in shorter ejaculation latency
[92]. Administration of selective serotonin reuptake
inhibitors (SSRIs) results in higher levels of 5-HT in
the synapse due to active blockade of 5-HT transpporters in the presynaptic membrane [86]. Initially,
the 5-HT level is only mildly increased, but due to dessensitization of the 5-HT1A and 5-HT1B/1D autorec-
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Table 5: Level of Evidence - The Effects of Drugs on Orgasm and Ejaculation
Author/s						Study Type	Level Of Evidence
Waldinger MD, Berendsen HHG, Blok BFM et al. [86]
Animal
1
Waldinger MD, Olivier B.[88]
Animal
1
Ahlenius S, Larsson K, Svensson L. et al.[92]
Animal
1
Foreman MM, Hall JL, Love RL.[510]
Animal
1
Olivier B, van Oorschot R, Waldinger MD.[94]
Animal
1
Mos J, Mollet I, Tolboom JT, Waldinger MD, Olivier B.[511]
Animal
1
Matuszcyk JV, Larsson K, Eriksson E.[96]
Animal
1
Waldinger MD, Plas A vd, Pattij T, Oorschot RV.[97]
Animal
1
Waldinger, M. D., Zwinderman, A. H., Olivier, B [99]
Human
1
Waldinger, M. D., Zwinderman, A. H., Olivier, B.[100]
Human
1
specific serotonergic antidepressant mirtazapine
did not induce ejaculation delay compared with the
significant delay resulting from 20 mg paroxetine
daily. In both studies nefazodone and mirtazapine
did not delay ejaculation. Further studies with selecttive 5-HT2C and 5-HT1A agonist and antagonists
may yet elucidate undiscovered pharmacological
mechanisms underlying the ejaculatory process.

or psychogenic, or in some instances, both
[117]. In other words, A-PE may be viewed as a
psychoneureoendocrine and urological symptom with
possible comorbidity with another sexual disturbance:
thus A-PE has been correlated with psychological,
neurological, hormonal, and urological conditions
and diseases, and other sexual symptoms such
as ED. Since the psychological etiology is largely
treated in other sections of this chapter, the following
discussion focuses on organic pathologies. As with
the psychological aspects of PE [118], no single
neurological, endocrine, or urological pathology
listed here has been demonstrated to be a direct
cause of A-PE. Rather, all these must be considered,
at best, pathological conditions associated with PE,
thereby deserving medical attention and treatment
in order to maximize the therapeutic efforts toward
alleviating the symptoms of PE. In other words,
rather than causes or determinants, the candidate
etiologies of A-PE listed here should be regarded as
organic risk factors (Table 4).

b) Acquired premature ejaculation (A-PE)
As with many other sexual symptoms, the notion
that men with PE are a homogeneous group is errroneous [101]. As mentioned earlier, Shapiro [102]
initially classified men with PE into two subgroups:
those with lifelong PE (i.e., from the beginning of
active sexual life) or those who acquired the conddition after a period of normal ejaculatory control.
And, indeed, those classified in this latter group may
themselves show a variability in symptoms and etioologies [60, 76, 81, 82, 84, 103-115]. For example,
acquired PE may be absolute/generalized (irresspective of partners or context) or situational (relattive to a partner and/or context), and the condition
may vary greatly in its frequency and severity [116].

1) Neurological risk factors
Although logical, the association between PE and
hypersensitivity is still under debate. The sensitivity
of the glans, the organ triggering ejaculatory reflex,
undoubtedly has an important role in the ejaculattory mechanism, and possibly in some forms of PE.
Penile sensation is unique when compared to other
body regions [119]. The human glans penis is coveered by stratified squamous epithelium and a dense
layer of connective tissue, equivalent to the dermis of
normal skin. The majority of nerve terminals are free
nerve endings (FNEs) which are present in almost
every dermal papilla as well as scattered throughoout the deeper dermis. FNEs are characterized by
an incomplete Schwann cell investment and contain
irregularly scattered neurofilaments and neurotubbules, clusters of mitochondria, vesicles of variable
size, and various inclusions. The unique corpusccular receptor of the glans penis consists of axon
terminals that at an ultrastructural level resemble a
tangled skein of FNEs. Simple Pacinian and Ruffini
corpuscles have occasionally been identified, preddominantly in the corona glandis [120].

The definition of acquired PE (A-PE) is an ongoing
process. While it has been relatively easy to define
lifelong PE on the basis of existing data [75], similar
objective parameters have thus far not been prodduced for A-PE. Although no logical reasons exist
for suspecting substantial differences in intravaginnal latencies (IELTs) and patient reported outcomes
(PROs) in patients with lifelong or acquired PE, the
lack of evidence-based IELT and PRO data has thus
far frustrated the efforts of scientific societies and
consensus conferences to reach a definition of acqquired PE, with the only consensus at this juncture
being that acquired PE occurs after a period of normmal ejaculatory control. The obvious inferring of this
is that lifelong PE is more likely to be sustained by
congenital causes, while the acquired form must be
grounded in psychological events or organic noxae
able to affect the complex mechanism of ejaculation.
The pathophysiology of acquired PE may be either
neurobiogenic (endocrine, urologic, neurobiologic)
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On these anatomical bases, it has been shown
that patients with PE, not necessarily with the
acquired form, may have hypersensitivity and
hyperexcitability of the glans penis, which may give
rise to uncontrolled ejaculation and which therefore
may contribute to the risk for organically based PE
[121]. Evoked sacral potentials have in fact been
used to study the bulbo-cavernous reflex in men with
PE [122]. In perineal and perianal measurements,
the amplitudes of the evoked responses were
greater in men with PE relative to controls, thereby
suggesting a reflex hyperexcitability or an impaired
“modulation” of the motor neurons of the pudendal
nucleus in men with PE. On the glans penis and
penile shaft, sensory threshold values in patients
with PE have been found significantly lower than
those in normal potent men [123]. Furthermore,
using somatosensory evoked potential, patients
with PE show greater cortical representation of
sensory stimuli from the genital areas than normal
ejaculators [124]. However, Rowland and colleagues
found thresholds for premature ejaculators to be
commensurate with controls, while men with erectile
dysfunction or combined erectile dysfunction and
PE showed significantly elevated thresholds [125].
Although premature ejaculators did not show penile
hypersensitivity, there was a significant correlation in
this group between ejaculation latency and threshold.
Overall, these findings argue against a primary
role for penile sensitivity in ejaculation latency and
suggest that other somatic or cognitive factors may
play a more critical role in PE. Furthermore, faster
conduction along the pudendal sensory pathway
or a greater cortical representation of the sensory
stimuli from the genital area or hyperexcitability of
the BC reflex has not been consistently confirmed
in patients with PE [126]. This lack of effect was
further confirmed using a vibrometer with precision
and reproducibility higher than analogue-type
biothesiometers [127]. Such findings suggest that
the electrophysiological approach is probably not
sufficient to clarify some causes of either lifelong
or acquired PE, although more investigation in this
area of research is warranted [128].

reports have anecdotally suggested that hypogonadiism may be a cause of delayed or retarded ejaculattion. Testosterone plays a crucial role in male sexual
response, acting at both the central and peripheral
levels, and it is a clear determinant of motivation to
seek sexual contact. Several studies on hypogonadaal men have demonstrated that testosterone replacemment has an unequivocal role in restoring sexual
desire, spontaneous sexual thoughts, and attraction
to erotic stimuli. The testosterone-dependency of
PDE5 expression and activity has also been demoonstrated in other portions of the male genital tract
(MGT) such as the vas deferens, a critical effector
for semen emission and ejaculation [133].
Recent data suggest that testosterone plays a facilittating role in the control of ejaculatory reflex [134],
with different testosterone levels identifying different
subsets of ejaculatory disturbance. While higher testtosterone levels characterize PE, lower testosterone
levels have been associated with delayed ejaculattion. Taken together, these data suggest a role for
androgens in the mechanism of ejaculation [134],
and both central and peripheral systems have been
advocated to explain this association. The first expplanation is psycho-endocrinal. Testosterone, in adddition to its action on sexual response, profoundly
influences male behavior. High testosterone in humman adults is associated with leadership, toughnness, personal power, and aggressive dominance
[135]. Rowland considers some cases of delayed
ejaculation to represent the uncoupling of subjective
arousal and genital response—where genital reacttion is preserved in the face of diminished subjecttive sexual arousal [136]. It could thus be speculated
that hypogonadism and a related reduction in sexual
confidence and aggressiveness could play a critical
role in the control of ejaculation timing, reducing the
internal cues for reaching orgasm and ejaculation.
The second hypothesis is neurological. Recent data
from animal models seem to support the central acttion of testosterone in the control of the ejaculation
reflex. Keleta et al [137] have demonstrated that
long-term testosterone treatment in rats significantly
decreased 5-HT in the brain. Another intriguing posssibility involves the peripheral role of testosterone
in regulating MGT motility. In rabbit hypogonadism,
PDE5 is less expressed and biologically active in
the vas deferens [138], but testosterone administrattion completely reverses these alterations. Hence, it
is possible that hypogonadism-associated delayed
ejaculation is due to an increased inhibitory nitrergic
tone on MGT smooth muscle cells. A “mechanical”
effect of testosterone action in ejaculation control is
also possible. A hypogonadism-induced reduction
in semen volume may perturb the dynamics of the
seminal bolus propulsion, possibly explaining ejacullation difficulties in some men. In fact, low testosteroone directly reduces ejaculate volume which may
result in a lack of stimulation of accessory glands

2) Endocrine risk factors
Hormones play a central role in the machinery
of emission-ejaculation [129]; thus pathological
hormonal levels have the potential to directly or
indirectly affect ejaculatory control [130]. An example
occurs with thyroid hormone, although with respect
to this hormone, the hormone condition may affect
ejaculatory latency just as the condition of PE may
affect or modify the hormone level itself. Similar
patterns may occur with respect to the relationship
between testosterone and prolactin levels and A-PE.
• The role of sex steroids
Low serum testosterone levels have been inconsisttently associated with PE [131, 132]. However, some
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such as the prostate and seminal vesicles, which
are well-known androgen targets. Finally, the explannation that the observed testosterone differences
are the consequences of sexual disturbances mirror
differences in sexual behaviour, such as copulation
frequency [139].

system. Most manifestations of thyrotoxicosis and
sympathetic nervous system activation overlap,
thereby suggesting a similar action on ejaculation,
a reflex largely dependent on sympathetic
and parasympathetic tone. However, plasma
catecholamines and their urinary metabolites are
usually normal in hyperthyroidism [147]. On the other
hand, some studies have found that thyroid hormones
augment sensitivity to a-adrenergic agonists by
increasing a-adrenoceptor density and Gs/Gi protein
ratio through an over-activation of adenylate cyclase
[148]. This action leads to increased sympathetic
activity with normal circulating catecholamine levels.
In hyperthyroid patients, the increased adrenergic
tone may trigger both premature and delayed
ejaculation, either acting directly on smooth muscle
contractility/relaxation or indirectly on anxiety and
irritability. The opposite may occur in hypothyroid
patients [149]. Considering the neuropsychological
reactions to thyroid hormone excess (hyperkinesia,
nervousness, anxiety, emotional lability), PE may
also be a non-specific disease-related complaint,
disappearing when a euthyroid state is achieved.
However, in light of the widespread distribution
of thyroid hormone nuclear receptors within the
brain, it can be hypothesized that iodothyronines
specifically alter the central serotoninergic pathway
[150], leading to diminished ejaculatory control. In
animals with experimentally-induced hypothyroid
states, increased serotonin turnover in the brainstem
is consistently reported [151], and thyroid hormone
replacement is associated with increased cortical
serotonin concentrations and augmentation of
serotonergic neurotransmission by desensitization
of the serotonin inhibitory 5-HT1A (auto-inhibition)
[151]. Finally, delayed ejaculation is a common and
therapeutically useful side effect of serotoninergic
drugs, indicating that this pathway is fundamental for
ejaculatory control.

In conclusion, several possible mechanisms may rellate androgen levels with the complex machinery of
ejaculation. Clinical studies are currently in progress
to further establish the role of testosterone on ejacullatory dysfunction.
• The role of prolactin
In a consecutive series of studies investigating 2,531
patients interviewed using the SIEDY structured intterview (a 13-item tool for the assessment of ED-rellated morbidities) [140] and the Middlesex Hospital
Questionnaire [141] for the evaluation of psychologiccal symptoms, low prolactin (PRL) levels were found
to be associated with PE and anxiety symptoms
[142]. However, low PRL seems to be an effect rather
than a cause of PE. In fact, many psychological distturbances (such as stress and frustration related to
chronic or acquired inability to enjoy sex) are able to
provoke a neuroendocrine imbalance, such as that
of the central serotoninergic system, mirrored by the
relative hypoprolactinemia found in patients with PE.
• The role of thyroid hormones
The impact of thyroid hyper- and hypo-function
in male sexual function has been studied only
recently. This lack of previous analysis is probably
the consequence of: i) the apparently low clinical
significance given to male sexual symptoms in
comparison with the systemic effects of thyroid
hormone excess and defect; ii) the paucity of clinical
studies, as thyroid disease is less common in men
than women; and iii) the embarrassment of patients
and physicians when discussing sexual dysfunction
in the “traditional” setting of the endocrine outpatient
clinic [143]. Nevertheless, a high prevalence of A-PE
has been found in hyperthyroid patients, whereas
delayed ejaculation has been the major sexual
complaint in hypothyroid men [144, 145]. Both the
premature and delayed ejaculatory dysfunctions
have been reversed on achievement of euthyroidism
in the absence of any other treatment for the
sexual symptom. Interestingly, suppressed levels
of TSH (as a marker of hyperthyroidism) have
been demonstrated in A-PE [145] but, obviously,
not in patients with lifelong PE [146]. Such findings
suggest direct involvement of thyroid hormones on
the physiology of ejaculation.

Another possible way that thyroid hormones
may affect the ejaculatory mechanism is through
estrogen metabolism. Hyperthyroidism increases
levels of sex hormone binding globulin (SHBG),
which binds androgens with higher affinity than
estrogens, leading to a relative hyperestrinism. It
has been demonstrated in hypogonadic rabbits that
estrogens, but not androgens, fully restore oxytocininduced epididymal contractility, up-regulating
oxytocin receptor gene and protein expression, and
that deprivation of endogenous estrogens induces
oxytocin hypo-responsiveness [152, 153]. As oxytocin
is closely involved in the ejaculatory mechanism
[154] both centrally [155] and peripherally [156],
this may account for the close correlation between
hyperthyroidism and premature ejaculation. As
an ancillary possibility, thyroid hormone receptors
have been described in the animal [157] and human
testis [158], and may also be present in other male
genital tract structures, triggering ejaculation. Finally,

As the specific relationship between thyroid
hormones and ejaculatory mechanisms is currently
unknown, three possible sites of action have been
suggested: the sympathetic nervous system, the
serotoninergic pathway, and the endocrine/paracrine
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although excluded in the original report [144], some
cases of PE in hyperthyroidism are comorbid with
impotence, which may in turn exacerbate the loss of
ejaculatory control [159].

of the contents of the seminal vesicles into the
inframontanal urethra always occured without prior
ballooning of the prostatic urethra [165], suggesting
that a ‘‘pressure chamber’’ does not appear to be
formed before prostatic contractions take place. c)
In copulating male rats, urethral stimulation by the
ejaculate does not contribute to the activation of the
striated muscle component of the ejaculation reflex
[166], further suggesting that candidate sites for the
ejaculation ‘‘trigger” could be present in the penile
glans, spinal cord, and/or the brain.

3) Urological risk factors
• The role of the prostate
For unexplained reasons, the relationship of prostate
and PE was largely neglected in the past but now has
been attracting increasing interest. This neglect is
particularly surprising since the main function of the
prostate is to store and secrete the clear, slightly bassic fluid that constitutes up to one-third of the volume
of semen. The prostate also contains smooth muscle
that helps expel its secretions during ejaculation.

Although the formation of the “pressure chamber”
in the prostatic urethra is currently undetermined,
it is well known that the antegrade propulsion of
seminal fluid into the distal urethra requires cooordinated dynamic changes at the bladder neck,
prostatic urethra, and external sphincter [167].

In the classic model explaining the human ejaculatory
process, the emission, with formation of a ‘‘pressure
chamber’’ created in the prostatic urethra, is followed
by expulsion (rhythmic bulbospongiosus muscle
contractions) of seminal fluid [160]. The first phase
is mediated by activated adrenergic contractions
of the smooth muscle in the capsules of the testes,
seminal tract, and genital glands, including the
prostate. This pressure build-up is claimed then to
‘‘trigger’’ the intermittent relaxation/contraction of the
distal sphincter and activate the contractions of the
striated pelvic musculature, especially that of the
bulbocavernosus, which forcefully expels the semen
along the urethra by powerful, rhythmical spurts.
Electric waves discharged from the prostate at rest
seem to produce prostatic contractions that appear
to be responsible for increases in the prostatic
urethral pressure [161]. Shafik [162] noted that, at
ejaculation, the intermittent and significant increase
in wave variables and urethral pressure coincided
with the ejaculatory spurts and apparently denotes
intermittent prostatic smooth muscle contractions.
These prostatic contractions seem to squeeze
the prostatic secretions into the prostatic urethra.
However, some important pieces of experimental
evidence, against the notion that ‘‘distension’’ of
the prostatic urethra by the entering semen is the
probable trigger for the ejaculation reflex, have been
produced. a) Alpha-adrenergic blocking agents
(phenoxybenazamine, phentolamine) prevent the
discharge of semen into the urethra but do not inhibit
the initiation of ejaculation despite there being no
fluid to ejaculate (dry orgasms), nor do they change
significantly the subjective experience of orgasm
[163]. Moreover, a healthy subject could experience
a dry emission/ orgasm with a complete absence of
secretions. b) It has been reported that a decrease
in echogenicity of the prostatic urethra during the
pre-ejaculatory phase signifies the secretion and
movement of prostatic fluid to the prostatic urethra,
which in turn leads to the inevitability of expulsion [7]
and that the prostatic urethra is distended 3-5 sec
before the start of seminal expulsion [164]; however,
in 8 normal healthy volunteers, the expulsion

• Effects of prostatic disorders on ejaculatory process
Prostate inflammation/infections have been anecdotaally correlated with PE [168]. Jannini and co-workeers first demonstrated, using the Meares and Stammey test [169], a relatively high prevalence of prosttatic inflammations and infections in men with PE.
Furthermore, this sexual symptom is in turn common
in subjects with prostatitis [170]. Following the repport of these findings, the European Association of
Urology (EAU) Guidelines on Ejaculatory Dysfuncttion recognized that “PE may be strictly organic (e.g.
prostatitis-related),” and thus prescribed rectal exaamination with evaluation of the prostate in patients
with ejaculatory disturbances [171].
Assuming that the relationship is causal, prostatic
inflammation may alter sensations arising from the
male genital tract such that the man is unable to
recognize the emission phase [116], an effect that
has been replicated by other researchers. Prostatic
inflammation or infections (variously demonstrated
or simply admitted by patients in a population
survey) have been found in 3,115 patients with PE
(variously defined) examined in several countries,
with a prevalence ranging from 15 to 64% (Table 6).
Inversely, PE has been found in 2,360 patients with
prostatitis and/or lower urinary tract symptoms (LUTS)
(Table 7). Note that LUTS have been also related
with retarded and painful ejaculation [172, 173].
Some researchers argue that the correlation between
prostatitis and PE is actually mediated via prostatitisinduced erectile dysfunction [174]. However, the
physiological correlation between the machinery of
erection and prostate function is quite poor, while—
considering the physiological role of the prostate—
the physiological correlation between ejaculation
and this gland is robust, so this latter possibility
cannot be ruled out, at least in patients with such
comorbidity. However, other authors have been able
to cure A-PE using only a specific antibiotic treatment
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Table 6: Prevalence of prostate inflammation in patients with premature ejaculation

Author/s						
Screponi E et al.[170]
Xing JP et al.[512]		
Fasolo BC et al.[513]
Shamloul R et al.[114]

n. Patients		

Prostatitis

46
106
2658
153

Table 7: Note that LUTS have been also related with retarded and painful ejaculation.

Author/s						
Screponi E et al.[170]
Xing JP et al.[512]		
Lian CZ et al.[513]
Gonen M et al.[114]
Trinchieri A et al.[200]

n. Patients		

Prostatitis

against the bacteria responsible of prostatitis [175177]. Thus, although the relationship between
prostate problems and ejaculatory response is not
fully elucidated, examination of the prostate, always
important in the andrological setting, may be critical
during assessment of patients with A-PE [178].

26
120
1749
66
399

Incidence of
48-56%
40-46%
15%
52-64%
Incidence of
61.5%
47.5%
33.7%
92%
55.5%

an unstable erection due to fluctuation in penile blood
flow. In this case, the man may reach ejaculation
quickly to compensate for the weak erection.

Sexual dysfunctions such as hypoactive sexual desire
disorders or erectile dysfunction may be either the
cause of or consequence of A-PE. Furthermore, APE may result from female sexual dysfunctions such
as vaginismus or dispareunia. Inversely, a partner’s
sexual dysfunction may also result from A-PE.

Furthermore, some men with PE may express
their complaint using language that suggests an
erectile problem, indicating how they are unable
to keep their erection or to “last” (due actually
to penile detumescence after ejaculation occurs
rapidly). Furthermore, erectile dysfunction may be
superimposed on lifelong PE by efforts to minimize
sexual excitement. Finally, PE and ED may be
further linked in that lack of ejaculatory control may
generate reactive impotence, due to anxiety arising
from poor sexual performance.

• Premature ejaculation and erectile dysfunction

• Premature ejaculation and low sexual desire

Even though a patient may present with PE, the cliniccian should assume neither its presence nor singullarity. For example, some patients consider it easier
and less humiliating to admit to a rapid ejaculation
caused by “enthusiasm” than to other more “stigmmatizing” sexual dysfunctions such as ED. For this
reason, the possibility that other sexual problems coeexist with the PE should routinely be investigated. Altthough most men with lifelong PE do not suffer from
concomitant erectile dysfunction [3], PE co-exists
in about 1/3 of patients complaining of erectile dysffunction [145]. In fact, PE correlates significantly with
erectile dysfunction in all of the regions tapped by the
Global Study of Sexual Attitudes and Behaviors [85].

Hypoactive sexual desire may lead to PE, due to an
unconscious desire to abbreviate unwanted peneetration. Similarly, diminished sexual desire can be a
consequence of chronic and frustrating PE. Interestiingly, low sexual desire may be due to a lack of sexuaal arousal, such as in erectile dysfunction. Premature
ejaculation and low desire, singly or in combination,
are, in fact, significantly associated with severe rather
than mild erectile dysfunction at presentation [179].
There is limited but increasing evidence to support
a potential role for PDE5Is used alone or combined
with daily or on-demand SSRIs in the treatment of APE in men with comorbid erectile dysfunction [180].

In some instances, PE and ED may form a vicious
circle, where a man trying to control his ejaculation
instinctively reduces his level of excitation (which can
lead to erectile dysfunction), or where a man trying
to achieve an erection basically attempts to do so
by increasing his excitation and arousal (which can
lead to PE) (Figure 7). Thus, although reduced time
to ejaculation is only rarely an early manifestation of
erectile dysfunction, it may occur when the man has

Finally, female sexual dysfunctions (such as anorggasmia, hypoactive sexual desire, sexual aversion,
sexual arousal disorders, and sexual pain disorders,
as vaginismus [181]) may also be related to acquired
PE. The female dysfunction may be secondary to
the male PE with or without erectile dysfunction,
and can be considered as a frequent complication
of this condition. In other cases, PE may be the ressult of hidden female arousal difficulties [182]. Such

4) Other sexual symptoms as risk factors

• Partner sexual dysfunction
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Figure 7: Bidirectional
relationship between
erectile dysfunction and
premature ejaculation.
[159]

partner influences emphasize the need to diagnose
and treat the couple, not simply the patient [183].

sive or poorly responsive to etiological therapies
In conclusion, although the absence or deficiency
of ejaculatory control is among the most common
sexual problems [189], the acquired subtype of
PE is still under-diagnosed and under-treated,
despite the fact that it can be successfully treated
[190]. However, with increased medical awareness,
careful diagnosis and sub-typing, recognition of the
pathogenic mechanism in individual patients, and
the forthcoming availability of new drugs specifically
designed for PE, clinicians will be provided new
opportunities to treat the severe suffering of many
patients suffering from this condition.

5) A possible flow-chart for the diagnosis of A-PE
Current literature suggests that no particular
diagnostic efforts can be performed in the normal
clinical practice to recognize the etiology of lifelong
PE [184]. In contrast, evidence of an acquired PE
condition should maximize the effort to identify the
etiology of the PE and to alleviate its possible cause.
Together with a careful sexological and medical
anamnesis [185], physical examination is the keysstone of the diagnosis of A-PE. In the large majoriity of patients with A-PE, it is in fact unnecessary to
use instrumental or laboratory tools. The first diagnnostic aim is to perform a differential diagnosis with
subclinical [186], mild, or overt erectile dysfunction,
which can be causal of, contributing to, or simply
comorbid with A-PE. It is in fact mandatory to recoognize such relationships so as to avoid therapeuttic failure using both psychotherapy and/or drugs.

IV. THE TREATMENT OF PREMATURE
EJACULATION
1. PSYCHOLOGICAL CONSIDERATIONS AND
TREATMENT
a) The psychological burden of premature
ejaculation

A simple neurological examination helps to rule out
evident neurological diseases and, together with
several anamnestic questions, hyperthyroidism. A
digital prostate examination, routine in an andrologiccal setting for all men over 40, is useful in identifying
possible evidence of inflammation or infection, conffirmed with the Meares and Stamey test and eventuaally echoscan if necessary [187].

Premature ejaculation (PE) exerts a significant psycchological burden on men, their partners, the male/
partner relationship, and their overall relationship
[191]. For example, recent empirical studies in which
diagnostic criteria were specified verified decreased
sexual satisfaction as an identifying factor in men
with any sexual dysfunction [63, 192, 193]. Men with
PE show other negative effects, including a general
negative affect associated with sexual situations,
and more intense feelings of embarrassment/guilt,
worry/tension and fear of failure [84, 194]. Relative
to men without PE they indicate decreased self-conffidence, increased distress and interpersonal difficculty, and mental preoccupation with their condition
[84, 193]. Because partner satisfaction may play a
greater role in PE than ED, it is not surprising that

Patients with A-PE should be clinically evaluated
for currently suspected etiologies including: psycchological, neurological, hormonal and urological,
and for co-morbidity with another sexual dysfuncttion [188]. Etiological therapies (psychological,
sexological, pharmacological) should be performed
first when possible whereas symptomatic treatmment (psychological, sexological, pharmacological)
should further be considered in patients unrespons-
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relationship dysfunction is reported as the second
most common negative effect of PE [84, 195]. PE
is not only associated with marital discord [196],
but the insecurity of men with PE about satisfying
the partner also serves as an obstacle to initiatiing and maintaining new relationships [195, 197].

guiding principles of treatment are to learn to control
ejaculation while understanding the meaning of the
symptom and the context in which it occurs. Howeever, only 5 studies have compared psychotherapy
techniques for PE, either versus a control condition
(remaining on a waiting list) or against other psycchological treatments. [205-209]. (Table 9) Three
studies have compared psychotherapy in combinattion with pharmacotherapy against psychotherapy
or pharmacotherapy alone. [210-212]One study
has compared pharmacologic treatment against a
behavioural intervention.[213] Overall, there is little
evidence to date that psychological interventions are
effective in the treatment of lifelong PE.

Further evidence of the significant and negative
impact of PE on psychological and relationship
functioning in men and their partners has been
documented through a study using a large sample
size and validated outcome measure reports [191].
Men with PE reported significantly lower frequency
of and satisfaction with intercourse, greater personal
distress and interpersonal difficulty, and lower selfesteem and confidence in their sexual and overall
relationship with their partner. The impact of PE
was not felt just by the man, as women were well
aware of the lack of control over ejaculation by
the male partner. And they too reported lower
sexual satisfaction, and higher personal distress
and interpersonal difficulty. Although not clinically
dysfunctional, partners of men with PE report more
problems related to general sexual functioning than
women who do not have a partner with PE.

1) The rationale for psychological/behavioral
strategies

Even though a physiological basis for some types
of PE has been suspected for years [214, 215], until
recently treatment options relied, quite understandably,
mainly on behavioral and psychological procedures.
First, psychological factors such as anxiety and
negative affect have frequently been associated with
sexual dysfunctions such as PE [1, 200] and therefore
treatment addressing such issues has represented a
logically consistent approach. In contrast there had
been little or no evidence pointing to a physiological
mechanism that might underlie PE. Second, until
the past eight years, few tested and well-tolerated
biologically based therapeutic procedures were
available to clinicians for the treatment of PE. And
third, the psychological-behavioral strategies for
treating PE have been at least moderately successful
in alleviating the dysfunction [216].

Thus, the negative psychosocial impact or burden
of PE provides an essential element in the charactterization of PE, yet it remains distinct and independdent of ejaculatory control and IELT. In fact, not all
men with a short IELT are distressed by the conddition [191], and IELT only weakly correlates with
other dimensions associated with PE, including lack
of ejaculatory control, low sexual satisfaction, and
high personal distress and interpersonal difficulty.
Accordingly, using dimensions beyond simple ejacullatory latency to characterize premature ejaculation,
particularly those related to concern, distress, and
other negative consequences, is critically important
to the understanding and diagnosis of PE [191].

Although the new and often more expedient pharmaccological therapies are overshadowing these tradittional psychological-behavioral methods in the treatmment of PE, the psychological-behavioral approach
remains an attractive option for several reasons. The
treatment is specific to the problem, is neither harmful
nor painful, is less dependent on the man’s medical
history, produces minimal or no adverse side effects,
encourages open communication about sexuality in
the couple which is likely to lead to a more satisffying sexual relationship [217, 218], and has a permmanence about it. Once the techniques have been
learned and incorporated into lovemaking, PE men
continue to have access to strategies that help them
control their ejaculation. At the same time, there are
drawbacks to the psychological-behavioral approach:
it is time-consuming, often requires substantial ressources of both time and money, lacks immediacy,
requires the partner’s cooperation, and has mixed
(and less well-documented) efficacy [219, 220].

b) Psychological treatment of premature
ejaculation
Psychotherapy and behavioral interventions improve
ejaculatory control by helping men/couples to: (1)
learn techniques to control and/or delay ejaculation,
(2) gain confidence in their sexual performance, (3)
lessen performance anxiety, (4) modify rigid sexual
repertoires, (5) surmount barriers to intimacy, (6)
resolve interpersonal issues that precipitate and
maintain the dysfunction, (7) increase communiccation [198, 199], and (8) come to terms with feeliings/thoughts that interfere with sexual function.
Regarding this last point, for examples of the kinds
of thoughts and cognitions that are likely to disrupt
sexual function in men with PE, see Table 8. Present
day psychotherapy for premature ejaculation most
often represents an integration of psychodynamic,
systems, behavioral, and cognitive approaches withiin a short-term psychotherapy model [200-209]. The

2) Empirically supported psychological
approaches

In addition to countering the current trend toward
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Table 8: Eight forms of cognitive distortions that may interfere with sexual function in men with PE, as
adapted from Rosen, Leiblum, and Spector. [508]

Cognition Type		
All or nothing thinking
Overgeneralization
Disqualifying the positive
Mind reading
Fortune telling
Emotional reasoning
Categorical imperatives
Catastrophizing

Cognition Distortion

“I am a complete failure because I come quickly”
‘‘If I had trouble controlling my ejaculation last night, I won’t be able to this morning”
“My partner says our lovemaking is satisfying because she doesn’t want to hurt my feelings”
‘‘I don’t need to ask, I know how she felt about last night”
‘‘I am sure things will go badly tonight”
‘‘Because a man feels something is true, it must be”
“Shoulds”, “Ought to” and “Musts” dominate the man’s cognitive processes
‘‘If I fail tonight my girlfriend will dump me”

pharmacotherapeutic treatment for PE, clinical
practitioners considering the use of behavioral and
psychological strategies as part of their treatment
protocol face particular difficulties. Strong pressure
exists to provide a therapeutic treatment that falls
within today’s cost containment managed care envvironment and that meets the criteria of being emppirically validated or at least empirically supported.
To be considered “empirically supported,” a therappeutic approach must be backed by (1) at least two
studies showing it more effective than a waiting-list
control group, or (2) at least two studies demonstratiing effectiveness but which may have flawed sample
heterogeneity, or (3) by a series of case studies in
which the client sample was clearly specified and the
treatment procedure described in a detailed manual.

supported. The first is the “start-stop” method,
developed by Semans [223] and later modified to
become the “stop-squeeze” method by Masters and
Johnson [224] in their sex therapy clinic. Another
method, advocated by Kaplan [225], is a variant of
start-stop method. These three methods suppress
the urge to ejaculate primarily by stopping sexual
stimulation, but the one substitutes a squeeze of the
glans penis for a pause in stimulation at the point of
impending ejaculation.
The stop-squeeze method calls for the man to
signal his partner as the ejaculatory urge builds.
The couple then stops the sexual stimulation and
the partner applies manual pressure to the glans of
the penis until the urge is reduced, though not to the
point where the erection is lost. Different amounts of
time for the squeeze have been advocated, but there
is no evidence to support any particular duration.
Rather, an individualistic approach that balances
urge reduction while maintaining a moderate level
of sexual arousal appears most effective [204]. With
this strategy, the man must pay careful attention to
his sexual sensations and stop activity well before
ejaculatory inevitability. The stop-squeeze method
is typically employed first with masturbation in a
cycle of three pauses before proceeding to orgasm.
Once successful, the method then progresses to a
cycle of two pauses with intercourse in the female
superior position, and finally to a cycle of two pauses
with intercourse in the lateral position. This training
requires an almost exclusive focus on the male’s
experience of sexual stimulation and needs. While
Masters and Johnson’s initial report of only a 2%
short-term failure rate and 3% long-term failure for
the stop-squeeze method revolutionized a field of
PE treatment, subsequent studies have reported
much lower success rates, in the neighborhood of
50-60% [226-228]. Long term success rates may be
even lower. Undoubtedly, the success rates reported
by Masters and Johnson were influenced by their
carefully-selected clients, the intense format of their
treatment, and the relatively high sexual naiveté of
couples common during that era.

Because of the tension between therapeutic and
research objectives, it has been difficult to conduct
carefully controlled, well-conceived studies that simmultaneously provide needed treatment to clients
whose lives are being adversely affected by their
PE. As a result, there have been few treatment vs.
matched-control tests of behavioral-psychological
therapy on PE men, and relatively few self-as-conttrol, waiting list, or even no-control studies [220].
More importantly, the lack of specific treatment protoccols and of research funds to carry out well-designed
studies to test those protocols has diminished the atttractiveness of these approaches relative to evolving
pharmacological strategies [221, 222]. Therefore, at
this juncture the majority of psychotherapy treatment
outcome studies can be characterized as unconttrolled, unblinded trials, with none meeting the reqquirements for high level evidenced-based studies.
Existing research has generally used small to modeerately sized cohorts of subjects who received differeent forms of psychological interventions with limited
or no follow-up. Generally, active treatment was not
compared to placebo, control or wait list groups [83].

3) Details of successful psychologicalbehavioral methods of treatment for PE
Several psychological-behavioral strategies enjoying
substantial popularity among sex therapists have at
least come close to meeting the criteria of empirically-

A variant start-stop behavioral approach to the
treatment of PE men was developed by Kaplan
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Table 9: Level of Evidence - Psychotherapy for Premature Ejaculation
Author/s	Study Type	Level Of Evidence
Lowe JC, Mikulas WL. [205]
Golden JS, Price S et al. [206]
Zeiss RA, Christensen A et al.[207]
Trudel G, Proulx, S.[208]
De Carufel F, Trudel G.[209]
Tang W, Ma L et al.[212]
Li P, Zhu G et al.[211]
Yuan P, Dai J et al.[210]
Andel-Hamid IA, El-Naggar EA et al.[213]
		

Self Administered Written Program			
Sex Therapy				
Squeeze Technique + sensate focus			
Self Administered Written Program			
Functional Sexological Rx + CBT			
CBT + Sildenafil				
CBT + Clomipramine vs. CBT			
CBT + citalopram vs. CBT or citalopram			
CBT vs. sildenafil, clomipramine, 			
paroxetine or sertraline

[225] because it better simulated the final behaviors
required to prolong ejaculation latency during
intercourse. Weekly outpatient therapy resulted in
a high success rate (80-90%) in men with primary,
generalized PE (i.e., with all partners and often
during masturbation). The combination of the startstop method with marital therapy for couples who
showed “resistance” (discussed below) during the
treatment process has also been quite successful in
men with secondary PE [1, 200]. Although Kaplan’s
high success rates have been challenged, the
differential procedures for patients with primary
versus secondary appear to be a robust finding [228].

3
3
3
3
2
3
3
3
3

ioral and psychological efficacy as it is with pharmaccotherapeutic efficacy.
Three factors are important to successful outcomes
when behavioral and psychological strategies are
used. First, the man’s attention to and awareness of
sexual and visceral sensations must be heightened.
Second, the couple must de-emphasize the focus
on coitus and develop a broader range of sexual
expression. And third, the man, and to a lesser
degree his partner, must develop alternative cognitive
and behavioral strategies to enhance ejaculatory
control. Beyond these specific techniques, the man’s
motivation for treatment and openness to behavioral
interventions and the partner’s positive assessment
of the relationship are significant predictors of
positive therapeutic outcomes. In addition, a number
of parameters, including the frequency of treatment,
treatment format, and success in dealing with patient
resistance and relapse appear to affect treatment
efficacy with psychological-behavioral strategies.

Detailed descriptions of both the stop-squeeze and
start-stop behavioral methods have been provided in
the literature [204, 221, 227], with different therapists
emphasizing their own variations. Some therapists
advocate using techniques such as slowing down,
breathing deeply, or moving in a circular fashion,
techniques that many men without PE develop
without conscious awareness [227]. Others advocate
adding a stage of ejaculatory control training with oral
sex as an intermediate step between masturbation
and coitus for couples who are comfortable with this
particular activity.[204] Still others emphasize the
importance of providing the couple with accurate
information about the sexual response cycle and its
physiological underpinnings [229, 230]. Almost all
agree that intercourse position is a relevant factor: The
female superior and lateral positions allow for greater
control than the male superior position.[227, 231].

1) Frequency and intensity of treatment
The two-week inpatient/intensive outpatient format
originally described by Masters and Johnson offers
advantages of great intensity and rapid change.
Nevertheless, time, cost, and insurance factors
make this sort of treatment unrealistic for most
couples [204]. However, research does suggest
that long intervals between sessions (bi-weekly or
monthly) are insufficient during the early phase of
therapy. The most effective treatment begins with
1-2 weekly sessions in order to provide adequate
support for the change process, to allow time for the
couple to practice behavioral assignments at home,
and to “unlearn” adjunctive behaviors (discussed
below) that might exacerbate the dysfunction.

c) Parameters affecting psychological
treatment
The general procedures described above rather than
any specific variations have received the strongest
empirical support for effective treatment of PE. Furtthermore, the purported lack of efficacy of various
psychological/behavioral strategies may result less
from the specific behavioral techniques associated
with stop-squeeze/stop methods and more to a lack
of attention to the parameters and context surroundiing the treatment. In addition, long-term adherence
is likely to be as much a mitigating factor for behavi-

Because the long term benefits of psychologiccal-behavioral treatment for PE often decline over
time, treatment that lacks sufficient intensity or
duration increases the likelihood of a “relapse,”
that is, a reappearance of early ejaculation sympttomatology [228]. If the couple is not adequately
prepared for such relapses, the resulting setback
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can lead to sexual avoidance, the development of
comorbid dysfunction (e.g., lack of desire or erecttile problems), and other adverse secondary effects.

mixed. Some investigations have found the two
formats equivalent whereas others have not [227].
Use of group therapy is primarily a matter of the
couple’s preference and openness to receiving
treatment in this structure. Some couples benefit
from knowing that their sexual problems are not
unique and from hearing how other couples deal with
them. A group format also provides an opportunity for
men and women to meet with same-sex peers. On
the other hand, most men find PE a highly sensitive
issue (as is the couple’s overall sexuality) and are
not comfortable discussing the topic in the presence
of others. At present, the research literature cannot
be used to defend either an exclusive use of a group
format (which certain insurance plans might prefer)
or an exclusive avoidance of group format (which
some practitioners might prefer).

The concept of relapse prevention has begun to
be incorporated into sex therapy: Therapists may
schedule periodic ‘‘booster or maintenance’’ sesssions such that patients are scheduled for follow-up
in 6 months. In addition to working out any ‘‘glitches’’
that have interfered with patient’s progress [232],
such sessions can help couples deal with relapses
common to men with sexual problems. Strategies
from the relapse prevention model [233], originally
developed for the management of substance abuse,
suggest that initial treatment intensity and duration
should be designed to reduce the likelihood of rellapse. For example, weekly treatment should conttinue until marked progress is made. Then, larger
treatment intervals serve to maintain change and
deal with difficulties that arise, with periodic sesssions continuing six months after success is attained
[227, 229]. A further implication of the relapse prevvention model is the need to plan for an appropriate
response, should relapse occur. This includes deccreasing the negativity associated with the setback
by predicting its occurrence and assisting the couple
in developing coping strategies to deal with the rellapse. If follow-up appointments are yet continuing,
the couple’s success in dealing with the relapse
should be discussed in the session; if treatment has
ended, the couple should be instructed to resume
therapy if they are unable to cope with relapses.

Treatment of PE in an individual format, however,
is not as successful as working with couples.
Individual treatment in the absence of a partner
precludes the opportunity to practice behavioral
and cognitive strategies in-situ. Still, instances arise
when individuals are bothered by their PE and thus
seek treatment without a partner. In such instances
the stop-squeeze and start-stop techniques may be
adapted to masturbation, especially when intensity of
arousal is enhanced by adding a lubricant and using
erotic literature or fantasy [221]. This self-sexuality
training can be complemented with education about
the female and male sexual response cycles. Training
of ejaculatory control through masturbation typically
entails a goal of 15 minutes of sexual stimulation of
varying intensity before reaching orgasm.

2) Treatment formats
A number of alternative formats for the treatment
of PE have been investigated, including the use of
bibliotherapy, group versus individual therapy, coupples versus individual therapy, and marital versus
sex therapy. Clinical research supports the use of
bibliotherapy combined with some type of therapist
contact for men having high motivation and relatively
straightforward PE without co-morbid disorders [204,
229]. Specifically, psychoeducational interventions,
often combining bibliotherapy and therapist interventtion, can be useful in helping the couple rework their
behavioral repertoire or “sexual script” [234]. For exaample, men with PE often limit foreplay because they
fear becoming too excited too quickly. As a result,
intercourse may become mechanical and rigid, yet
these strategies seldom help the man delay ejaculattion. By modifying rigid and narrow scripts, psychoeeducational strategies enable the couple to explore
the first steps toward establishing a more satisfying
sexual life [226]. However, PE men who have compplicating factors such as individual or relationship diffficulties (which includes the majority of sex therapy
clients) or concomitant erectile problems benefit less
from reliance on this short-term, limited format.

The relative importance of marital vs. sex therapy
is an issue that has received some attention from
researchers, but results are not sufficiently clear to
yield specific answers. The question may be framed
in the following way: Does marital therapy lead to
enhanced sexual functioning or does sex therapy
lead to enhance marital functioning. Generally,
marital therapy prior to sex therapy for couples
with significant relationship issues leads to better
outcomes in sexual functioning, while marital
therapy in non-distressed couples does not typically
lead to improved sexual functioning. Conversely, sex
therapy in non-distressed couples often does lead to
improved marital functioning.

3) Dealing with resistance, including prior selfstrategies

Some patients who seek counseling for PE exhibit
various forms of “resistance” to the traditional behaviioral approaches. Sources for this resistance include
situations where the dysfunction maintains a sexual
equilibrium or hides the female partner’s sexual disoorder or concerns; where the individual or couple has
unrealistic expectations about sexual performance;
where major relationship problems exist; where partn-

Data on group (vs. individual) treatment for PE are
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ner deceit is present; and where PE is the conseqquence of a major health problem [216]. Given the
increasing attention to emerging pharmacological sollutions for sexual problems, the refusal to reasonably
explore cognitive/behavioral and relationship issues
and the insistence on taking the “right pill” are becomiing new sources of resistance.

The affective component of sexual response has
long been theorized to play a role in causing or
sustaining sexual dysfunction in men [200, 236,
237], with recent research verifying that compared
with sexually functional men, men with PE exhibit
higher negative and lower positive affect in response
to erotic stimulation [238, 239]. What has been
unclear is whether the high negative and low positive
affect in PE men is part of the original etiology or
cause of the dysfunction, or whether it represents a
reaction to failed genital response that then serves
to exacerbate the problem.

Related to the concept of treatment resistance is the
issue of “home remedies.” Prior to treatment, PE men
may adopt coping strategies that actually worsen the
condition [218], that is, the attempted solutions conttribute to rather than ameliorate the problem[235].
For example, most PE men assume that paying less
attention to the sexual stimuli through active disttraction might help control their ejaculation. Yet this
strategy counteracts the greater attention to sexual
sensations needed to gain control over the timing of
ejaculation. As a result, this remedy typically leads
to an unsatisfying orgasm as well as PE and may
result in avoidance of sexual situations altogether.
A second home remedy involves harder and faster
thrusting by the man during his orgasm in an attempt
to satisfy his partner. This strategy decreases the
awareness of the sexual sensations of the ejaculattory response needed to gain greater control and redduces the enjoyment of the orgasm due to increased
anxiety and focus on sexual performance. A third
home remedy is for the man to apologize for the premmature ejaculation, an act that exacerbates existing
feelings of anxiety and guilt and is likely to lead to
avoidance. Many couples report that an exclusive foccus on the duration and quality of intercourse directly
contradicts a healthy focus on developing a mutuaally satisfying sexual life. Indeed, a strong focus on
coitus is counterproductive, particularly since many
men without PE ejaculate within several minutes of
intromission and a sizable percentage of women
achieve orgasm through direct clitoral stimulation,
not through intercourse [218].

Research actually supports both possibilities
[194]. For example, positive emotions such as
pleasant/enjoyable increase in men with PE
who respond to the ejaculatory-retarding effects
of clomipramine treatment, but negative affects
such as guilt/embarrassed and tense/worried do
not show comparable decreases. In other words,
pharmacotherapy appears effective in reinstating
positive emotional responses to sexual stimuli
in men with PE, but negative emotions are not
diminished, even when ejaculatory latencies are
increased by as much as several minutes. Thus,
even when pharmacological treatment is effective,
further therapeutic strategies that emphasize open
communication and relaxation with the partner
to ease embarrassment and tension may further
assist the client in overcoming negative dispositions
associated with the dysfunction.
At a broader level, this study illustrates that the intterpersonal dynamics that result from the dysfuncttion—including such factors as avoidance of intimmacy on the part of the man and subsequent anger
and distress on the part of the partner—may not
always be reversed by a genital solution. In such
situations, psychological and interpersonal issues
may need to be addressed, at least if increased
sexual satisfaction and an improved sexual relattionship are viewed as important outcomes. Equally
important is the recognition that because pharmaccotherapy can alleviate a sexual dysfunction, the
cause of their problem is not necessarily rooted in
aberrant or dysfunctional biological systems. Quite
the contrary, sexual dysfunction caused by any
number of different somatic, psychological, or interppersonal factors may respond positively to pharmaccotherapeutic intervention. That is, any intervention
targeted at the mechanics of ejaculation is likely
to be effective in rectifying the genital component
of the problem, independent of its cause [240].

Kaplan’s work of combining sex therapy with
interpersonal approaches and accurate information
about sexual functioning provides a model for
working through these sources of resistance and
challenging the negative coping strategies that might
have developed in response to the dysfunction. At
times, the “working through” process itself may result
in progress even if the reason for the resistance is
unclear. But for most couples, a careful preliminary
assessment will help prepare the therapist for
impediments to progress that can arise within
treatment [1].

Thus, the goals of integrated therapy extend far beyyond establishing simple control over ejaculation.
That is, the therapy typically addresses a myriad of
issues related to affective response, re-establishmment of confidence, and couples’ interaction dynamiics, all with the goal of increasing overall sexual and
relationship satisfaction [241].

4) Treating the person vs. treating the penis
One of the great benefits of incorporating behavioral
and/or psychological counseling into a treatment
regime is that such approaches are more likely
to address the psychoaffective and relationship
concerns surrounding the dysfunctional response.
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d) Evaluating treatment

as well as the short and long term results of
psychological treatment of PE is encouraged

Because different types of treatment intervene at
different stages in the dysfunctional response seqquence in PE men, the choice of outcome measures
depends partly on the specific treatment that is
implemented. A treatment plan for PE, for example,
may primarily address the endpoint of sexual satiisfaction (e.g., with a somatically based problem in
which pharmacological treatment is not an option).
Alternatively, it could address ejaculatory latency
(e.g., pharmacological treatment) which in turn afffects sexual satisfaction, or it might address ejaculattory control (e.g., behavioral-cognitive techniques),
which subsequently affects both ejaculatory latency
and sexual satisfaction. For example, psychologicalbehavioral strategies instruct patients in the use of
mental imagery, behavioral techniques (e.g., adjustiing intercourse position, using pauses, etc.), and rellationship interactions to develop greater control over
the timing of ejaculation. In achieving such control,
IELT would be lengthened and greater satisfaction
attained. In this treatment, all three measures—ejacuulatory control, IELT, and satisfaction—are relevant
endpoints, as the focus of the intervention is on devveloping better ejaculatory control which, in turn, afffects both IELT and satisfaction. Indeed, in using all
three measures, the researcher or clinician is better
able to verify the specific processes through which
sexual satisfaction, the ultimate endpoint, is affected.

Level 3 evidence to suggest that all men
seeking treatment for PE should receive basic
psychosexual education
Graded levels of patient and couple
counselling, guidance and/or relationship
therapy, either alone or ideally in combination
with PE pharmacotherapy should be offered
as a treatment option for most men with PE
Grade C Recommendation
2. PHARMACOLOGICAL TREATMENT
In 1943 Schapiro [76] described the use of topical
anaesthetic ointment to delay ejaculation. The use of
anaesthetics to diminish the sensitivity of the glans
penis is probably the oldest known form of treating
premature ejaculation. In 1973 the first report of
successful ejaculation delay by clomipramine was
published [243]. However, in the 1970s and 1980s,
drug treatment of premature ejaculation was not
used extensively. The introduction of the serotonergic
tricyclic clomipramine and the SSRIs paroxetine,
sertraline, fluoxetine, citalopram and fluvoxamine
has revolutionized the approach to and treatment of
PE. These drugs block axonal re-uptake of serotonin
from the synaptic cleft of central and peripheral
serotonergic neurons by 5-HT transporters, resulting
in enhanced 5-HT neurotransmission and stimulation
of post-synaptic membrane 5-HT2C autoreceptors.
Although the methodology of the initial drug treatment
studies was poor, later double blind and placebocontrolled studies confirmed the ejaculation-delaying
effect of clomipramine and SSRIs.

In contrast, pharmacotherapeutic treatment is aimed
at inhibiting the ejaculatory reflex and may not neceessarily enable greater control over the timing of
ejaculation other than by delaying it. But, as with any
medical treatment in which the patient is a «passive»
recipient of a treatment procedure, pharmacotherappy—in delaying the ejaculatory reflex—may give the
man with PE a greater sense of control over his sexuual problem. As a result, assessment of self-efficacy
by using a measure such as «ejaculatory control»
is perhaps less germane to pharmacotherapy studiies than assessment of the other two characteristics
of PE—ejaculation latency and general sexual satiisfaction. Indeed, research indicates that while men
who respond positively to the ejaculatory-inhibiting
effects of clomipramine show substantial increases
in both IELT and satisfaction, the effect on self-repported «ejaculatory control» tends to be modest [70,
242]. Nevertheless, assessment of self-efficacy in
pharmacotherapy studies may be warranted, as inccreased self-efficacy is undoubtedly related to overaall satisfaction with the treatment procedure. Howeever, self-efficacy in such studies might be better asssessed with items asking about «the ability to delay
ejaculation» or «the ability to control/avoid the premmature ejaculation» than with one that specifically asssesses «ability to control ejaculation (or its timing).»

a) Daily treatment with Selective Serotonin
Reuptake Inhibitors (SSRIs)
Daily treatment with paroxetine 10-40 mg, clomiprramine 12.5-50 mg, sertraline 50-200 mg, fluoxetine
20-40 mg, and citalopram 20-40 mg is usually effecttive in delaying ejaculation [244-249] [242, 245-269]
(Table 10) A meta-analysis of published data sugggests that paroxetine exerts the strongest ejaculattion delay, increasing IELT approximately 8.8 fold
over baseline [244]. However, the use of these drugs
is limited by the lack of Food and Drug Administrattion (FDA), European Medicines Agency (EMEA)
or other regulatory agency approval and therefore
by the need to prescribe “off-label” [270]. Ejaculattion delay usually occurs within 5-10 days of starting
treatment, but the full therapeutic effect may require
2-3 weeks of treatment and is usually sustained
during long-term use (Figure 8) [271]. Although
tachyphylaxis is uncommon, some patients report a
reduced response after 6-12 months of treatment.

Evidence-based research into both the
methodology, content, duration and intensity
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Table 10: Level of Evidence - Drug Treatment for Premature Ejaculation – Daily dosing of SSRI drugs
Author/s

Drug/s 	Level Of Evidence

Cooper AJ, Magnus RV [250]
McMahon CG, Touma K [251]
Haensel SM, Rowland DL, Kallan KTHK, Slob AK [242]
Eaton H [252]		
Waldinger MD, Hengeveld MW, Zwinderman AH.[248]
Goodman RE.[249]
Porto R.[253]		
Girgis SM, El-Haggen S, El-Hermouzy S.[254]
Assalian P.[255]		
Althof SE, Levine SB, Corty EW et al.[256]
Mendels J, Camera A, Sikes C.[257]
Kery S, Kozma A.[258]
Kara H, Aydin S, Agargun Y.[247]
Waldinger MD, Hengeveld MW, Zwinderman AH.[259]
Waldinger MD, Hengeveld MW, Zwinderman AH.[260]
		
		
		
Haensel SM, Klem TMAL, Hop WCJ, Slob AK.[261]
Biri H, Isen K, Sinik Z, Onaran M, Kupeli B, Bozkirli I.[262]
McMahon CG.[263]
McMahon CG.[246]
Kim SC, Seo KK.[264]

Propranolol
Paroxetine
Clomipramine
Clomipramine
Paroxetine
Clomipramine
Clomipramine
Clomipramine
Clomipramine
Clomipramine
Sertraline
Citralopram
Fluoxetine
Paroxetine
Fluoxetine,
Fluvoxamine,
Paroxetine,
Sertraline
Fluoxetine
Sertraline
Sertraline
Sertraline
Fluoxetine,
Sertraline,
Clomipramine
Fluoxetine
Citalopram
Citalopram
Meta-analysis
Levosulpiride
Clomipramine
Dapoxetine + Paroxetine
Dapoxetine
Dapoxetine

		
Yilmaz Ugur, Tatlisen A, Turan H et al.[265]
Waldinger MD, Zwinderman AH, Olivier B.[266]
Atmaca M, Kuloglu M, Tezcan E, Semercioz A.[245]
Waldinger MD.[267]
Greco E, Polonia-Balbi P, Speranza JC.[268]
Segraves RT, Saran A, Segraves K, Maguire E.[269]
Safarinejad MR.[300]
Safarinejad MR.[301]
Safarinejad MR.[302]

1
1
1
3
1
1
1
1
3
1
1
3
1
1

1
1
1
1
1
1
1
1
1
1
3
1
1
1
1

Figure 8:
Selective
serotonin
re-uptake
inhibitors
produce
ejaculatory
delay within 510 days. [246]
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b) Daily treatment
antagonists

Adverse effects are usually minor, start in the first
week of treatment, gradually disappear within 2-3
weeks and include fatigue, yawning, mild nausea,
diarrhea or perspiration. Hypoactive desire and ED
are infrequently reported and appear to have a lower
incidence in non-depressed PE men compared to
depressed men treated with SSRIs [272]. This effect
may be related to the protective action of increased
oxytocin release in men with lifelong PE [88].

with

a1-adrenoceptor

Ejaculation is a sympathetic spinal cord reflex which
could theoretically be delayed by α1- adrenergic
blockers. Several researchers have reported their
experience with the selective α1 adrenergic blockeers, alfuzosin and terazosin, in the treatment of PE.
(Table 11) Both drugs are approved only for the treatmment of lower urinary tract symptoms (LUTS) in men
with obstructive benign prostatic hyperplasia (BPH).
In a double blind placebo-controlled study, Cavallini
reported that both alfuzosin (6 mg/day) and terazossin (5 mg/day) were effective in delaying ejaculation
in approximately 50% of the cases [54]. Similarly,
Basar reported that terazosin was effective in 67% of
men [55]. However, both studies were limited by the
use of subjective study endpoints of patient impresssion of change and sexual satisfaction, and they did
not evaluate actual ejaculatory latency. Additional
controlled studies are required to determine the role
of α1-blockers in the treatment of PE.

Neurocognitive adverse effects include significant
agitation and hypomania in a small number of pattients, and treatment with SSRIs should be avoided
in men with a history of bipolar depression [273].
Systematic analysis of randomized controlled studiies indicates no statistical evidence of an increased
risk of suicide with SSRIs in adults [274, 275]. Howeever, an FDA meta-analysis of all pediatric randomiized clinical trials (RCTs) of antidepressants sugggested a small increase in the risk of suicidal ideaation or suicide attempts in youth [275]. This effect
is quite variable across SSRIs and it is not clear if
that variance is a measurement error or represents
a real difference between medications. Furthermore,
systematic questionnaire data, epidemiological and
autopsy studies, recent cohort surveys, and the neglligible number of suicides that occur in youth taking
antidepressants at the time of death do not support
the hypothesis that SSRIs induce suicidal acts and
suicide, raising concerns over ascertainment artiffacts in the adverse event report method [274]. Howeever, it would seem prudent to not prescribe SSRIs
to young men aged 18 years or less, and to men with
a depressive disorder, particularly when associated
with suicidal thoughts. Patients should be advised to
avoid sudden cessation or rapid dose reduction of
SSRIs which may be associated with a SSRI Withddrawal Syndrome, characterized by dizziness, headaache, nausea, vomiting and diarrhoea and occasionaally agitation, impaired concentration, vivid dreams,
depersonalization, irritability and suicidal ideation
[276, 277].

Level 2 evidence to support the efficacy and
safety of off-label daily dosing of a1-adrenocceptor antagonists in the treatment of PE. Furtther evidence-based research is encouraged
Grade D Recommendation
c) On-demand treatment with Selective
Serotonin Reuptake Inhibitors
Administration of clomipramine, paroxetine, sertraline
and fluoxetine 4-6 hours before intercourse is modestly
efficacious and well tolerated but is associated
with substantially less ejaculatory delay than daily
treatment [70, 285-287]. (Table 12) Following acute
on-demand administration of an SSRI, increased
synaptic 5-HT levels are down-regulated by
presynaptic 5-HT1A and 5-HT1B/1D autoreceptors
to prevent over-stimulation of postsynaptic 5HT2C receptors. However, during chronic daily
SSRI administration, a series of synaptic adaptive
processes which may include presynaptic 5-HT1A
and 5-HT1B/1D receptor desensitization greatly
enhances synaptic 5-HT levels, resulting in superior
fold increases in IELT compared to on-demand
administration. [86] On-demand treatment may be
combined with either an initial trial of daily treatment or
concomitant low dose daily treatment [70, 285, 286].

Platelet serotonin release has an important role
in haemostasis [278] and SSRIs, especially with
concurrent use of aspirin and non-steroidal antiinflammatory drugs, which is associated with
increased risk of upper gastro-intestinal bleeding [279,
280]. Priapism is a rare adverse effect of SSRIs and
requires urgent medical treatment [281-283]. Long
term SSRI use may be associated with weight gain and
an increased risk of type-2 diabetes mellitus. [284].

The assertion that on-demand drug treatment of PE
is preferable to daily dosing parallels the rationale for
the treatment of ED but is contrary to the results of
the only PE drug preference study [65]. The methodoology of this trial was not ideal as it involved compariison of preference for daily paroxetine, on-demand
clomipramine, or topical anesthetic based only on
subject information/questionnaires and not on actual
use of the drug/s. Well-designed preference trials will
provide additional insight into the role of on-demand

Level 1 evidence to support the efficacy
and safety of off-label daily dosing of SSRIs
(paroxetine, sertraline, citalopram, fluoxetine,
and the serotonergic tricyclic, clomipramine)
and
off-label
on-demand
dosing
of
clomipramine for the treatment of PE
Grade A Recommendation
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Table 11: Level of Evidence - Drug Treatment for Premature Ejaculation – a1-adrenoceptor
antagonists
Author/s
Cavalini G.[54].		

Drug/s	Level of Evidence
Alfuzosin + Terazosin
2

Basar MM et al.[55].

Terazosin

3

Table 12: Level of Evidence - Drug Treatment for Premature Ejaculation – On-Demand SSRI drugs
Author/s
Strassberg DS, de Gouveia Brazao CA, Rowland DL. et al.[70]
McMahon CG, Touma K.[285]
Kim SW, Paick J-S.[286]
Waldinger MD et al.[287]
Pryor J et al.[291]		
Hellstrom W et al.[288]
Buvat J et al.[289]		
McMahon et al.[290]

Drug/s	Level of Evidence
Clomipramine
1
Paroxetine
1
Sertraline
1
Paroxetine +Clomipramine
Dapoxetine
1
Dapoxetine
3
Dapoxetine
1
Dapoxetine
1

dosing. While many men suffering from PE who enggage in sexual intercourse infrequently may prefer
on-demand treatment, many men in established relattionships prefer the convenience of daily medication.

and dapoxetine 30 and 60 mg respectively Dapoxeetine treatment is also associated with significant
improvements in patient reported outcomes (PROs)
of control, distress and sexual satisfaction (Figure
9). Mean patient rating of control-over-ejaculation
as fair, good, or very good increased from 2.8%
at baseline to 51.8% and 58.4% at study end with
dapoxetine 30 and 60 mg respectively. Treatment rellated side effects were uncommon, dose dependent,
included nausea, diarrhea, headache, and dizziness,
and were responsible for study discontinuation in 4%
(30mg) and 10% (60mg) of subjects. There was no
indication of an increased risk of suicidal ideation or
suicide attempts and little indication of withdrawal
symptoms with abrupt dapoxetine cessation [299].

d) On-demand treatment with Dapoxetine
Dapoxetine is an investigational SSRI with a pharmmacokinetic profile suggesting a role as an on-demmand treatment for PE [288-291] Dapoxetine has
a Tmax of 1.4-2.0 hours and a mean half-life of
0.5-0.8 hours with a rapid decline of plasma levels
to about 5% of Cmax at 24 hours, ensuring rapid
absorption and achievement of peak plasma conccentration with minimal accumulation [292]. Both
plasma concentration and area under the curve
(AUC) are dose dependent up to 100 mg, and
are unaffected by repeated daily dosing, food or
alcohol [293-295]. No drug-drug interactions asssociated with dapoxetine, including phosphodiestterase inhibitor drugs, have been reported [296].

There have been 3 independent studies of the effficacy of dapoxetine administered on a daily basis,
inconsistent with the manufacturer’s prescribing infformation. [300-302]
Dapoxetine, despite its modest effect upon ejaculattory latency, has a major place in the management
of PE which will eventually be determined by market
forces once the challenges of global regulatory appproval have been met.

In randomized, double-blind, placebo-controlled,
multicenter, phase III 12 week clinical trials involving
2,614 men with a mean baseline IELT ≤ 2 minutes,
dapoxetine 30 mg or 60 mg was more effective than
placebo for all study endpoints (Figure 9). [291] (Tabble 12) Arithmetic mean IELT increased from 0.91
minutes at baseline to 2.78 and 3.32 minutes at study
end with dapoxetine 30 and 60 mg respectively comppared to a 1.75 minutes with placebo. However, as
IELT in subjects with PE is distributed in a positively
skewed pattern, reporting IELTs as arithmetic means
may over-estimate the treatment response, and the
geometric mean IELT is more representative of the
actual treatment effect [66, 260, 271, 297, 298].
Pooled data from 4 phase 3 dapoxetine studies repport arithmetic and geometric mean IELTs of 1.9 and
1.2 for placebo, 3.1 and 2.0 for dapoxetine 30 mg,
and 3.6 and 2.3 for dapoxetine 60mg respectively.
This represents a 1.6, 2.5, and 3.0 fold increase
over baseline geometric mean IELT for placebo,

Level 1 evidence to support the efficacy and safety
of on-demand dosing of dapoxetine for the treatmment of PE
Grade A Recommendation

The decision to treat PE with either current off-label
SSRI daily dosing or on-demand dosing of dapoxeetine must be based on the treating physician’s
assessment of individual patient requirements

e) On-demand treatment with Tramadol
Tramadol is a centrally acting synthetic opioid
analgesic with an unclear mode of action which is
thought to include binding of parent and M1 metabolite
to μ-opioid receptors and weak inhibition of re-uptake
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Figure 9. A. Dapoxetine increased intravaginal ejaculatory latency time (IELT) from 0.91 minutes at baseline
to 2.78 and 3.32 minutes at study end with dapoxetine 30 and 60 mg respectively. B. % of subjects rating
Control over Ejaculation as fair, good, or very good increased from 3.1% at baseline to 51.8% and 58.4% at
study end with dapoxetine 30 and 60 mg respectively. C. % of subjects rating Sexual Satisfaction as fair,
food or very good increased from 53.6% at baseline to 70.9% and 79.2 % with dapoxetine 30mg and 60mg
respectively. (rating scale 0-5 scale, 0=very poor & 5=very good) [507]
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of GABA, norepinephrine, and serotonin [303]. The
efficacy of on-demand tramadol in the treatment of
PE was recently reported in 2 RCTs [304, 305]. (Table
13) Both studies were limited by methodological
considerations, and although tramadol is reported
to have a lower risk of dependence than traditional
opioids, its use as an on-demand treatment for PE is
limited by the potential risk of addiction [306].

containing a eutectic mixture of lidocaine and prillocaine (TEMPE®) produced a 2.4 fold increase in
baseline IELT and significant improvements in ejacuulatory control and both patient and partner sexual
quality-of-life [320]. The physiochemical characteristtics of this eutectic mixture and the spray delivery
system have been designed to both optimize and
limit tissue penetration to the mucosa of the glans
penis and minimize penetration of the keratinized
skin of the penile shaft [322]. Penile hypoanesthesia
was reported by 12% of subjects; skin irritation or
burning was not observed.

In community practice, dependence does occur
but appears minimal [307]. Adams at al reported
abuse rates of 0.7% for tramadol compared to
0.5% for non-steroidal anti-inflammatory drugs and
1.2% for hydrocodone based upon application of a
dependency algorithm as a measure of persistence
of drug use [308]. Additional flexible dose, long term
follow-up studies to evaluate efficacy, safety and in
particular, the risk of opioid addiction are required.

Level 1 evidence to support the efficacy and safety
of off-label on-demand current off-label topical anaaesthetics in the treatment of PE
Grade B Recommendation

g) Intracavernous injection of vasoactive drugs

Level 2 evidence to support the efficacy and safety
of off-label daily dosing of off-label tramadol in the
treatment of PE. Further evidence-based research
is encouraged

Intracavernous self-injection treatment of PE has
been reported but is currently without any eviddence-based support for efficacy or safety [323].
Fein reported an open study of 8 men treated with
a combination of papaverine and phentolamine admministered by intracavernous auto-injection where
treatment success was defined as prolongation of
erection after ejaculation and not by any measure of
ejaculatory latency. In the absence of well-controlled
studies, treatment of PE by intracavernous auto-injjection cannot be routinely recommended but may
be of value in treatment refractory informed subjects.

Grade D Recommendation

f) Topical anesthetics
The use of topical local anesthetics such as lignocaine
and/or prilocaine as a cream, gel, or spray is well
established and is moderately effective in retarding
ejaculation. [309-321] (Table 14)
Their use may be associated with significant penile
hypo-anesthesia and possible transvaginal absorpttion, resulting in vaginal numbness and resultant femmale anorgasmia unless a condom is used. A recent
study reported that a metered-dose aerosol spray

Level 2 evidence to support the efficacy and safety of
off-label penile injection therapy in the treatment of
PE. Further evidence-based research is encouraged
Grade D Recommendation

Table 13: Level of Evidence - Drug Treatment for Premature Ejaculation – Tramadol

Author/s
Safarinejad MR et al. [304]
Salem EA et al [305]

Drug/s	Level of Evidence
Tramadol
Tramadol

Table 14: Level of Evidence - Drug Treatment for Premature Ejaculation – Topical Local Anaesthetics

Author/s
Choi HK, Jung GW, Moon KH. et al. [312]
Atikeler, M. K., Gecit, I., Senol, F. A [313]
Damru, F [314]		
Berkovitch, M., Keresteci, A. G., Koren, G [309]
Sahin et al [315]		
Atan, A., Basar, M. M., Aydoganli, L [316]
Busato W, Galindo CC. [311]
Xin, Z. C., Choi, Y. D., Choi, H. K [317]
Xin, Z. C., Choi, Y. D., Lee, S. H. et al [318]
Xin, Z. C., Choi, Y. D., Seong, D. H. et al [319]
Xin, Z. C., Choi, Y. D., Choi, H. K[310]
Dinsmore W et al .[320]
Dinsmore W et al. [321]
Henry R, Morales A et al. [322]

Drug/s	Level of Evidence
SS-Cream
1
Prilocaine-lidocaine
1
Ethyl aminibenzoate
Prilocaine-lidocaine
1
Prilocaine-lidocaine
3
Fluoxetine, lidocaine
3
Prilocaine-lidocaine
SS Cream
3
SS Cream
1
SS Cream
1
SS Cream
TEMPE
TEMPE
TEMPE
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h) Phosphodiesterase inhibitors

flexible doses of sildenafil (50-100mg) for periods
of 1-3 months, Li et al reported improved erectile
function in 40 men (89%) and reduced severity of
PE in 27 men (60%) [329]. In a group of 37 men
with primary or acquired PE and a baseline IIEF
EF domain score of 20.9 consistent with mild ED,
Sommer et al reported and a 9.7 fold IELT increase
and normalization of erectile function (IIEF EF 26.9)
with vardenafil treatment as opposed to lesser 4.4
fold IELT increase with on-demand sertraline [333].

Phosphodiesterase type-5 isoenzyme (PDE5)
inhibitors, sildenafil, tadalafil, and vardenafil, are
effective treatments for ED. Several authors have
reported experience with PDE-5 inhibitors alone or
in combination with SSRIs as a treatment for PE
[212, 213, 316, 324-338]. (Table 15) The putative
role of PDE-5 inhibitors as a treatment for PE is
speculative and based only upon the role of the
NO/cGMP transduction system as a central and
peripheral mediator of inhibitory non-adrenergic,
non-cholinergic nitrergic neurotransmission in the
urogenital system [339].A recent systematic review
of 14 studies (n=1,102) on the PDE5i drug treatment
of PE failed to provide robust empirical evidence to
support a role of PDE-5 inhibitors in the treatment of
PE with the exception of men with PE and co-morbid
ED [180]. Only one study fulfilled the contemporary
criteria of ideal PE drug trial design [340, 341], and
this study failed to confirm any significant treatment
effect on IELT [332]. Caution should be exercised in
interpreting PDE5i and on-demand SSRI treatment
data in inadequately designed studies and their
results must be regarded as unreliable.

The high correlation between improved erectile
function with sildenafil and reduced severity of PE
reported by Li [329] and the superior IELT fold-inccrease observed with vardenafil compared to serttraline reported by Sommer et al indicates that
the PDE5i-related reduced PE severity is due to
improved erectile function [333]. The IELT fold-inccrease observed by Sommer et al with on-demand
sertraline (4.4) is less than that reported in reviewed
studies on men with normal erectile function (mean
5.57, range 3.0-8.5) [213, 324, 330, 331], suggesting
that men with PE and co-morbid ED are less responssive to on-demand SSRIs and are best managed
with a PDE5i alone or in combination with an SSRI.

At this time, Level 4 evidence to support the efficacy
and safety of off-label on-demand or daily dosing
of PDE-5 inhibitors in the treatment of lifelong
PE in men with normal erectile function. Further
evidence-based research is encouraged to further
understand conflicting data

The proposed mechanism of action of PDE5i’s as
monotherapy or in combination with a SSRI in the
treatment of acquired PE in men with co-morbid ED
includes a reduction in performance anxiety due
to better erections, down-regulation of the erectile
threshold to a lower level of arousal so that increased
levels of arousal are required to achieve the ejaculattion threshold and reduction of the erectile refractory
period [332, 342, 343], and reliance upon a second
and more controlled ejaculation during a subsequent
episode of intercourse.

Grade D Recommendation

i) Premature ejaculation and co-morbid ED
Recent data demonstrate that as many as one
third to one half of subjects with ED also experieence PE [104, 105]. There is evidence to suggest
that PDE5i’s alone or in combination with a SSRI
may have a role in the management of acquired
PE in men with co-morbid ED [324, 329, 333]. In
45 men with PE and co-morbid ED treated with

j) Surgery
Several authors have reported the use of surgically
induced penile hypo-anaesthesia via selective dorssal nerve neurotomy or hyaluronic acid gel glans

Table 15: Level of Evidence - Drug Treatment for Premature Ejaculation – Phosphodiesterase Type 5 Inhibitors

Author/s
Abdel-Hamid, I. A., El Naggar, E. A., El Gilany, A.H. [213]
Chia SJ. [324]			
Salonia, A., Maga, T., Colombo, R. et al. [325]
Chen, J., Mabjeesh, N. J., Matzkin, H. et al. [328]
Zhang XS et al. [331]		
Tang W et al. [212]		
McMahon CG et al. [332]		
Li X et al. [329]			
Atan A et al. [514]			
Aversa A et al. [337]		
Sun XZ et al. [335]		
Mathers, MJ et al. [338]		
Mattos RM et al. [336]		

Drug/s	Level of Evidence
Sildenafil
2
Sildenafil
2
Sildenafil
1
Sildenafil
2
Sildenafil
3
Sildenafil
3
Sildenafil
1
Sildenafil
3
Sildenafil
2
Vardenafil
1
Vardenafil
3
Vardenafil
3
Tadalafil
2
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penis augmentation in the treatment of lifelong PE
refractory to behavioural and/or pharmacological
treatment. [344-346] The role of surgery in the manaagement of PE remains unclear until the results of
further studies have been reported.

establish the true presenting complaint, identify obvvious biological causes such as medication or recent
pelvic surgery, and uncover sufficient detail to establlish the optimal treatment plan. (Figure 10)
Relevant information to obtain from the patient
includes:

Level 4 evidence i.e. no evidence, to suggest that
selective dorsal nerve neurotomy or hyaluronic
acid gel glans penis augmentation are effective
treatments for PE. Surgery may be associated
with permanent loss of sexual function and is
contraindicated in the management of PE

1. A basic medical history, including the use of 		
		prescribed and recreational medications
2. The cultural context and developmental history
of the disorder, including whether the premature
ejaculation is global or situational,			
lifelong or recent in its development,

Grade D Recommendation

3. THE FUTURE OF PE DRUG
DEVELOPMENT

3. Measures of the quality of each of the three phases
of the sexual response cycle: desire, arousal, and
ejaculation, since the desire and arousal phases
may impact the ejaculatory response,

Several in-vitro and animal studies have demonsstrated that the desensitization of 5-HT1A receptors,
increased activation of postsynaptic 5-HT2C recepttors, and the resultant higher increase in synaptic 5HT neurotransmission seen in daily dosing of SSRI
class drugs can be acutely achieved by blockade of
these receptors by administration of an on-demand
SSRI and a 5-HT1A receptor antagonist [347-349].
One study reports that PE men refractory to daily
paroxetine can be salvaged by the addition of high
dose daily pindolol, a non-selective ß-blocker with
partial beta-agonist activity and a 5-HT1A receptor
antagonist [350].

4. Details about the ejaculatory response, including
the patient’s subjective assessment of his intravaginnal ejaculatory latency time (IELT) and sense of ejacuulatory control, the level of sexual dissatisfaction and
distress, the frequency of sexual activity, and so on,
5. The partner’s assessment of the situation,
including whether the partner suffers from female
sexual dysfunction (FSD), and
6. Assessment of the sexual and overall relationship
Level 3 evidence to suggest that evaluation of men
presenting with self reported PE should include
a full medical/sexual history, a focused physical
examination, inventory assessment of erectile
function and any investigations suggested by these
findings

An increasing number of studies report the involvemment of central oxytocinergic neurotransmission in
the ejaculatory process. In human males, plasma
oxytocin levels are elevated during penile erection
and at the time of orgasm [351, 352]. Electrical stimuulation of the dorsal penile nerve produced excitattion in about half of the oxytocin cells in the PVH and
SON of rats [353, 354]. In a rat model, systematic
administration of oxytocin facilitated ejaculation by
reducing the number of intromissions required for
ejaculation, ejaculation latencies, and post-ejaculattion intervals [355, 356]. The use of oxytocin or vassopressin receptor antagonists may also have a role
but there have been no reports of their efficacy in the
treatment of PE [357].

Grade C Recommendation

Comprehensive and helpful decision trees that inccorporate inclusion and exclusion criteria and that
address most of the above points have recently
been published in several sources [63, 358]. Several
paper and pencil instruments that enable the health
provider to tap into some or most of the specific dommains above are also available [237, 359].
Although more typically used in the experimental
study of PE, psychophysiological and/or electropphysiological evaluation can sometimes play a limiited secondary role in the evaluation of early ejaculattion. For example, visual sexual and penile stimulattion administered in the laboratory elicits ejaculation
in nearly 60% of men self-identified as having PE,
compared with only about 8% of men having no
ejaculatory disorder [69, 360]. The former group also
reports a greater proximity to ejaculation and less
ejaculatory control in response to such stimulation.
In addition, PE men tend to exhibit stronger event-rellated potentials (ERP’s) to stimulation of the afferent
pudendal nerves and shorter latencies in the efferent
processes involved in bulbocavernosal contractions

Drug combinations of on-demand rapid acting SSRRIs and 5-HT1A receptor antagonist and/or oxytoccin receptor antagonists, or single agents that target
multiple receptors may form the foundation of more
effective future on-demand medication.

4. THE OFFICE MANAGEMENT OF
PREMATURE EJACULATION: A BRIEF
SUMMARIZATION
Men with premature ejaculation should be evaluated
with a detailed medical and sexual history, a physiccal examination, and appropriate investigations to
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V. DELAYED EJACULATION,
ANEJACULATION, AND ANORGASMIA:
DEFINITION, EPIDEMIOLOGY, &
PATHOPHYSIOLOGY

eliciting seminal expulsion [361-363]. Although most
such evaluations can aid in the understanding of pottential causes or mediators of PE, because they are
time-consuming, labor intensive, and not yet reliably
discriminating at an individual level, it is too early to
assume a role for these procedures in the verificattion of a PE diagnosis.

Any psychological or medical disease or surgical
procedure which interferes with either central control
of ejaculation or the peripheral sympathetic nerve
supply to the vas and bladder neck, the somatic effferent nerve supply to the pelvic floor, or the somatic
afferent nerve supply to the penis can result in dellayed ejaculation, anejaculation and anorgasmia. As
such, the causes of delayed ejaculation, anejaculattion and anorgasmia are manifold (Table 16).

Men with premature ejaculation secondary to
erectile dysfunction, other sexual dysfunction, or
genitourinary infection should receive appropriate
etiology specific treatment. Men with lifelong premmature ejaculation are usually best managed with
pharmacotherapy. Men with significant contributing
psychogenic or relationship factors may benefit from
concomitant cognitive-behavioral therapy. [210-212]
Recurrence of premature ejaculation is highly likely
to occur following withdrawal of treatment. Men with
acquired premature ejaculation can be treated with
pharmacotherapy and/or cognitive-behavioral therappy according to patient/partner preference.[210-212]
Restoration of ejaculatory control in men with acqquired premature ejaculation is likely to occur followiing completion of treatment but this result appears to
be the exception in men with lifelong PE. Cognitivebehavioral therapy may augment pharmacotherapy
to enhance relapse prevention.

The progressive loss of the fast conducting peripheraal sensory axons which begins to be apparent in the
third decade of life, and the dermal atrophy, myelin
collagen infiltration, and pacinian corpuscle degeneeration observed in older men may result in a degree
of age related degenerative penile hypo-anesthesia
and difficulty in achieving the ejaculatory threshold.
This is anecdotally exaggerated in men with ED
treated with intracavernous pharmacotherapy and is
often compounded by the loss of pelvic floor muscle
tone seen in the similar aged, post-menopausal and
often multiparous sexual partners of these men.

Figure 10. Management algorithm for premature ejaculation
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1. DEFINITION, TERMINOLOGY, AND
CHARACTERISTICS OF DELAYED
EJACULATION

pendent of whether or not any or all of the physioologic concomitants of ejaculation have taken place.

Delayed (DE), Retarded Ejaculation (RE), or
Inhibited Ejaculation (IE) are probably the least
common, least studied, and least understood
of the male sexual dysfunctions. Yet its impact
is significant in that it typically results in a lack of
sexual fulfillment for both the man and his partner,
an effect further compounded when procreation is
among the couple’s goals of sexual intercourse.

The terminology for difficulties achieving ejaculation
is far from precise. Retarded ejaculation, delayed
ejaculation, inadequate ejaculation, inhibited ejacullation, idiopathic anejaculation, primary impotentia
ejaculations, and psychogenic anejaculation have
all been used synonymously to describe a delay or
absence of male orgasmic response. If a distincttion is to be made, usually inhibited ejaculation is
characterized by the complete absence of ejaculattion, although even here no clear consensus exits.
In this review, the terminology Retarded Ejaculation
(RE) or the preferred Delayed Ejaculation (DE) is
meant to describe any and all of the ejaculatory disoorders resulting in a delay or absence of ejaculation.

a) Terminology and definition

Problems with “difficulty” in ejaculating may range
from varying delays in the latency to ejaculation
to complete inability to ejaculate (anejaculation).
Reductions in the volume, force, and sensation of
ejaculation may occur as well. At the extremes are
anejaculation (time) and retrograde ejaculation (dirrection), but more commonly encountered is Inhibiited or Retarded ejaculation (DE). Partially retarded
ejaculation (PRE) is sometimes observed in men
who attempt to control ejaculation by suppressing
the muscular contractions associated with ejaculattion. These men experience diminished pleasure
and sensation as semen is released during emisssion, and the ejaculatory sensations are dulled
through attempted suppression of striate muscle
response. PRE is sometimes observed in men with
PE as they first attempt to consciously delay their
orgasm. A final disorder, anorgasmia, refers to a
perceived absence of the orgasm experience, indep-

The DSM-IV-TR defines DE as the persistent or
recurrent delay in, or absence of, orgasm after a
normal sexual excitement phase during sexual activity
that the clinician, taking into account the person’s
age, judges to be adequate in focus, intensity, and
duration. The disturbance causes marked distress
or interpersonal difficulty; it should not be better
accounted for by another Axis I (clinical) disorder or
caused exclusively by the direct physiologic effects
of a substance or a general medical condition
[364]. Similarly, the World Health Organization 2nd
Consultation on Sexual Dysfunction defines DE
as the persistent or recurrent difficulty, delay in, or
absence of attaining orgasm after sufficient sexual
stimulation, which causes personal distress [75].

Table 16: Causes of Delayed Ejaculation,
Anejaculation and Anorgasmia

There are no clear criteria as to when a man actually
meets the conditions for DE, as operationalized
criteria do not exist. Given that most sexually
functional men ejaculate within about 4-10 minutes
following intromission [193], a clinician might assume
that men with latencies beyond 25 or 30 minutes (2123 min represents about two standard deviations
above the mean) who report distress or men who
simply cease sexual activity due to exhaustion or
irritation qualify for this diagnosis. Such symptoms,
together with the fact that a man and/or his partner
decide to seek help for the problem, are usually
sufficient for a DE diagnosis.

Inhibited Ejaculation
Mullerian duct cyst
Wolfian duct abnormaility
Prune belly syndrome
Anatomic Causes Transurethral resection of prostate
Bladder Neck Incision
Neurogenic CausesDiabetic autonomic neuropathy
Spinal cord injury
Radical prostatectomy
Proctocolectomy
Bilateral sympathectomy
Abdominal aortic aneurysmectomy
Para-aortic lympthadenectomy
Infective
Urethritis
Genitourinary tuberculosis
Schistosomiasis
Endocrine
Hypogonadism
Hypothyroidism
Medication
Alpha-methyl Dopa
Thiazide diuretics
Tricyclic and SSRI antidepressants
Phenothiazine
Alcohol abuse
Psychogenic
Congenital

b) The prevalence of retarded or delayed
ejaculation
The prevalence of ejaculatory disorders is unclear,
partly because of the dearth of normative data
for defining the duration of “normal” ejaculatory
latency, particularly regarding the right “tail” of
the distribution (i.e., beyond the mean latency to
orgasm). Furthermore, larger epidemiologic studies
have not subdivided various types of ejaculatory
disorders (e.g., delayed vs. absent), further limiting
our knowledge of the prevalence of DE. In general,
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DE is reported at low rates in the literature, rarely
exceeding 3% [85, 365, 366]. Since the beginning
of sex therapy, DE was seen as a clinical rarity, with
Masters and Johnson [224] initially reporting only
17 cases. Apfelbaum [367] reported 34 cases and
Kaplan [368] fewer than 50 cases in their respective
practices. However, based on clinical experiences,
some urologists and sex therapists are reporting an
increasing prevalence of DE [366, 369, 370]. The
prevalence of DE appears to be moderately and
positively related to age, which is not surprising in
view of the fact that ejaculatory function as a whole
tends to diminish as men age.

erections—in fact they are often able to maintain
erections for prolonged periods of time. But despite
their good erections, they report low levels of
subjective sexual arousal, at least compared with
sexually functional men [374].

2. PATHOPHYSIOLOGIES COMMONLY
LEADING TO EJACULATORY DISORDERS,
INCLUDING DE
a) Congenital disorders
1) Mullerian Duct 0bstruction
As the male fetus develops, the Mullerian ducts
normally disappear from above downwards under
the influence of Mullerian inhibitory factor (MIF),
which is produced by the Sertoli cells in the primitive
testis. Failure of complete absorption may leave a
small Mullerian duct remnant at the lower end that
lies between the ejaculatory ducts. The Wolffian
(mesonephric) ducts are composed of three
distinct areas. The upper part forms the epididymis
and distal vas deferens, while the proximal vas
deferens, seminal vesicle, and ejaculatory duct are
derived from the middle area. The most caudal
part is the common mesonephric duct, from which
the ureteric bud springs at approximately 4 weeks
of development: this becomes the ureter and will
induce the metanephric blastema to form the kidney.
The urogenital sinus reabsorbs the lower end of
this structure, and the ureteric orifices are thus
separated from the vasa deferentia, seminal vesicles
and ejaculatory ducts. Several complex anomalies
may occur in this area leading to ectopic opening
of the vas deferens and sometimes associated with
anorectal anomalies [375]. If too much of the proximal
vas precursor is absorbed, a variable amount of the
proximal vas, seminal vesicle, and/or ejaculatory
duct may be absent. There may also be coexisting
abnormalities in the ipsilateral kidney or ureter.

c) Characteristics of men with delayed
ejaculation
Failure of ejaculation can be a lifelong primary event
or an acquired or secondary problem. It may be global
and happen in every sexual encounter or it may be
intermittent or situational. Normative descriptive
data from large samples of DE men have not been
available, but a recent analysis identified 25% of a
clinical sample suffering from primary DE, with the
remainder reporting a secondary problem [365].
While coital anorgasmia is frequently the treatment
driver (especially for extremely religious individuals
referred for fertility problems), heterosexual men
also seek treatment when distressed by their inability
to achieve orgasm in response to manual, oral, or
vaginal stimulation by their partner. Data available on
homosexual men are limited, but distress/frustration
associated with not being able to ejaculate by any
desired/chosen mode of stimulation remains fairly
constant across all men, regardless of sexual
orientation [371].
Many men with secondary DE can masturbate to
orgasm, whereas others, for multiple reasons, will or
can not. Loss of masturbatory capacity secondary
to emotional or physical trauma is also seen.
Approximately 75% of one clinical sample [365]
could reach orgasm through masturbation, while the
remainder either would not or could not. Interestingly,
correlational evidence suggests that masturbatory
frequency and style may be predisposing factors for
DE, since a substantial portion of men who present
with coital DE report high levels of activity with an
idiosyncratic masturbatory style [372, 373].

Persistence of a small remnant of the Mullerian duct
may lead to a cyst forming between the ejaculatory
ducts which can become obstructed and cause
diminution of the volume of the ejaculate and infertility.
Haemospermia is not uncommon in these patients.
Seminal analysis shows the changes characteristic
of ejaculatory duct obstruction with a small volume
(less than 1.5 ml), acid pH, and little or no fructose.
Both vasa are palpable and the epididymes usually
feel distended. The diagnosis is established by
transrectal ultrasound scan (TRUS), and the lesion
can be delineated by percutaneous puncture of the
cyst with instillation of radio opaque medium. The
cyst can be incised or deroofed endoscopically
after delineating its extent by injection of blue dye
(see below). Improvement in ejaculate volume and
seminal quality follows in most cases [376].

Similar to men with other types of sexual dysfunction,
men with DE indicate high levels of relationship
distress, sexual dissatisfaction, anxiety about their
sexual performance, and general health issues—
significantly higher than sexually functional men.
In addition, along with other sexually dysfunctional
counterparts, men with DE typically report lower
frequencies of coital activity [373]. A distinguishing
characteristic of men with DE—and one that has
implications for treatment—is that they usually
have little or no difficulty attaining or keeping their

2) Wolffian Duct abnormalities
Congenital anomalies may be either sporadic, with
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a localized defect in the proximal part of the vas
deferens, or a more generalized maldevelopment
due to a systemic genetic abnormality. Local
Wolffian duct abnormality involves loss of a variable
amount of the vas deferens, seminal vesicle, and/or
ejaculatory duct, and sometimes part of the ipsilateral
urinary system as well. This may be associated with
maldevelopment of the bladder neck and trigone,
which fails to close effectively and thereby produces
retrograde ejaculation.

patients and is probably related to whether one or
two incisions are made and whether or not the incission includes primarily the bladder neck or extends
to the level of the verumontanum. The importance
of contraction of the urethral smooth muscle at the
level of the verumontanum has been hypothesized
to be important in preventing retrograde ejaculation
[383]. Transurethral resection of the prostate (TURP)
carries a higher incidence of retrograde ejaculation
than does TUIP. The reported incidence of retroggrade ejaculation following TURP ranges from 42%
[384] to 100% [385]. Although these men may have
some antegrade ejaculation and usually experience
orgasmic sensation, both events may be reduced as
part of the changes that occur in the male sexual ressponse as a man ages. Retrograde ejaculation and
failure of emission can be distinguished by examinattion of a post masturbatory specimen of urine for the
presence of spermatozoa and fructose. After radical
prostatectomy, ejaculation is bound to be lost since
the seminal vesicles are removed with the prostate
gland. Erectile impotence was common until detailed
anatomical studies showed where the parasymppathetic nerves ran on the surface of the prostate
gland, and a nerve sparing operative technique was
developed [386]. A sensation of orgasm is often presserved despite loss of ejaculation.

Bilateral abnormalities are often associated with carrriage of the cystic fibrosis gene [377]. Unilateral abssence of the vas deferens has been observed in 5%,
and bilateral absence in 18% of 370 azoospermic
males with normal serum FSH levels investigated by
the author [378].

3) Prune Belly Syndrome
Patients with prune belly syndrome have normal
libido, erections, and orgasms. Most have abnormal
ejaculation and probably emission. In a study
involving nine patients, seven had retrograde
ejaculation and two produced ejaculates [379].
Five patients provided semen or urine passed after
masturbation. Two produced ejaculated semen. One
of the ejaculated specimens consisted of 4.5 cc of
fluid indistinguishable from urine and one was 2.5 cc
of fluid with the appearance of watery semen. Post
masturbation urine specimens were of normal urinary
appearance. None of the specimens contained
sperm and no mention was made of the fructose
content. Abnormal ejaculation thus appears to be
present in the vast majority of patients with prune
belly syndrome. Whether the primary abnormality is
retrograde ejaculation or lack of emission is not clear.

Retrograde ejaculation can be surgically treated
with bladder neck reconstruction but results remain
consistently poor [386]. Drug treatment is the
most promising approach. As mentioned earlier,
alpha-adrenergic sympathetic nerves mediate
both bladder neck closure and emission. Several
sympathomimetic agents have been described
as useful with mixed results [387]. These drugs
include pseudoephedrine and ephedrine, and
phenylpropanolomine. These agents work by
stimulating the release of noradrenaline from the
nerve axon terminals but may also directly stimulate
both alpha- and beta-adrenergic receptors. The most
useful is pseudoephedrine which is administered
at a dose of 120 mg 2-2.5 hours precoital. The
tricyclic antidepressant, Imipramine, which blocks
the reuptake of noradrenaline by the axon from the
synaptic cleft, is also occasionally useful [388]. The
usual dose is 25mg twice daily. Current thinking is
that long-term treatment with imipramine is likely
to be more effective. While medical treatment may
not always produce normal ejaculation, it may
result in some prograde ejaculation. In patients
who do not achieve antegrade ejaculation with
surgery or medication, sperm retrieval and artificial
insemination is an alternative approach. The basic
method of sperm retrieval involves recovery of urine
by either catheter or voiding after masturbation, and
then centrifugation and isolation of the sperm.

b) Traumatic damage
1) Imperforate Anus
Ejaculatory duct obstruction may follow correction of
imperforate anus. The pull through procedure passees close to the posterior aspect of the prostate, and
damage is most likely if there has been closure of a
recto urethral fistula. Analysis of 20 subfertile males
who had repair of imperforate anus in infancy indiccated that 7 had no ejaculate, 11 were azoospermic,
1 was severely oligozoospermic, and only 1 had a
normal sperm concentration in a very small volume
ejaculate [380]. Both vasa were blocked in 5 men
and one vas in a further 8 patients, apparently as a
result of the original operative procedure.

2) Operations on the prostate
Antegrade (normal) ejaculation requires a closed
bladder neck (and proximal urethra). Surgical proccedures that compromise the bladder neck closure
mechanism may result in retrograde ejaculation.
Transurethral incision of the prostate (TUIP) results
in retrograde ejaculation in 5% [381] to 45% [382] of

3) Infective disorders
Genital infection such as gonorrhoea or non specific
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urethritis can produce cicatrisation and obstruction
anywhere in the male reproductive tract, especially
if treatment is delayed. Urinary infection, especiallly if complicated by epididymitis, can also produce
obstruction that may be situated at ejaculatory duct
level. Routine vasography in subfertile men with
azospermia and normal serum FSH levels revealed
post infective vasal blocks in 8% and acquired ejacullatory duct obstruction in 4% [378]. Schistosomiasis
is endemic in large parts of Africa and is seen with
increasing frequency in tourists returning from Afrrica who have contracted the disease while enjoyiing water sports: Lake Malawi has acquired an evil
reputation in this respect. The disease may present
with haemospermia [389], and fibrosis and calcificattion may lead to genital obstruction. Genito urinary
tuberculosis can cause great damage to the male
reproductive tracts, and since healing occurs with
calcification, the lesions may be irreparable. Plain X
ray will often show the extent of the disease.

cutaneous physostigmine to induce ejaculation is
more of historical interest and is no longer used due
to a 60% risk of autonomic dysreflexia, especially in
men with injuries above the T5 level [393, 394]. Vibbratory stimulation is successful in obtaining semen
in up to 70% of men with spinal cord injury [395].
This technique induces a reflexogenic ejaculation
via the sacral roots and the ejaculatory coordination
center in the upper thoracolumbar spinal cord. The
use of electro-ejaculation to obtain semen by electriccal stimulation of efferent sympathetic fibers of the
hypogastric plexus is an effective and safe method
of obtaining semen. Brindley et al have reported that
71% of men with spinal cord injury who underwent
electro-ejaculation achieved ejaculation [396]. Howeever, both are associated with a significantly higher
risk of autonomic dysreflexia than electro-ejaculation.
Pre-treatment with a fast acting vasodilator such as
nifedipine minimizes the risk of severe hypertension,
should autonomic dysreflexia occur with either form
of treatment [397].

Haemospermia is seldom as ominous a symptom
as haematuria, but this complaint should not be
ignored. Analysis of the findings in 81 patients revvealed that an inflammatory cause could be defined
in most men under 30 years of age; however, there
were a few (8%) with more serious disease including
carcinoma of prostate and bladder [390]. It should
be remembered, also, that schistosomiasis and tubberculosis could present in this way. Routine investiggation of haemospermia by TRUS not uncommonly
reveals the presence of small stones in the ejaculattory ducts, which may be associated with obstruction
and dilatation of the seminal vesicles. Such stones
usually pass spontaneously.

Several authors have reported the use of midocrine
in spinal cord injured patients. In recent studies,
antegrade or retrograde ejaculation occurred in 2264.6% of spinal cord injured patients who had previoously failed to respond to penile vibratory stimulattion, following treatment with midodrine 30–120 min
before a new stimulation. [398, 399]
If the spinal reflex arc is intact, a hypogastric plexus
stimulator can provide ejaculation in the comfort and
security of the patients> home [400]. Percutaneous
aspiration of semen from the vas deferens has also
been reported as a means of harvesting semen for
use with artificial reproductive techniques [401].

c) Neurological disorders

Semen collected from men with spinal cord injury is
often initially senescent and of poor quality with a
low sperm count and reduced sperm motility but may
improve with subsequent ejaculations. This poor semmen quality may be due to chronic urinary tract infecttion, sperm content with urine, chronic use of various
medications, elevated scrotal temperature due to
prolonged sitting, and stasis of prostatic fluid. Testicuular biopsies in spinal cord injured men demonstrate
a wide range of testicular dysfunction including hyposspermatogenesis, maturation arrest, atrophy of semiiniferous tubules, germinal cell hypoplasia, interstittial fibrosis, and Leydig cell hyperplasia. In addition,
prostatitis secondary to prolonged catheterization,
epididymitis, and epididymo-orchitis can precipitate
obstructive ductal lesions and testicular damage. Ohl
et al reported that sperm density and motility were
higher in those with incomplete lesions [402]. In a
recent collective analysis of 40 paraplegic patients,
22 successfully produced pregnancies by natural inssemination or assisted reproductive techniques [403].

1) Spinal cord Injury
The ability to ejaculate is severely impaired by spinal
cord injury (SCI). Bors and Comarr highlighted the
impact of the level and completeness of SCI on the
post injury erectile and ejaculatory capacity (Table
17) [391, 392]. Unlike erectile capacity, the ability to
ejaculate increases with descending levels of spinal
injury. Less than 5% of patients with complete upper
motor neuron lesions retain the ability to ejaculate.
Ejaculation rates are higher (15%) in patients with
both lower motor neuron lesions and an intact thorracolumbar sympathetic outflow. Approximately 22%
of patients with an incomplete upper motor neuron
lesion and almost all men with incomplete lower mottor neuron lesions retain the ability to ejaculate. In
those patients capable of successful ejaculation, the
sensation of orgasm may be absent and retrograde
ejaculation often occurs.
Several techniques for obtaining semen from spinal
cord injured men with ejaculatory dysfunction have
been reported. The intrathecal administration of the
anticholinesterase inhibitors neostigmine and subc-

2) Para-aortic lymphadenectomy
This operation is usually done to clear lymph node met-
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Table 17: Correlation of erection, ejaculation and intercourse with level and severity of spinal cord injury [509]
Cord Lesion

Reflexogenic
Erections (%)

Psychogenic
Erections (%)

Successful Coitus
(%)

Ejaculation (%

Upper Moto

Complete

92

9

66

1

Neuron Lesion

Incomplete

93

48

86

22

Lower Motor

Complete

0

24

33

15

Neuron Lesion

Incomplete

0

1

100

100

tastases from testicular tumors, when the sympathetiic nerves and ganglia may also be removed leading
to loss of ejaculation. Early studies showed that up to
three quarters of patients lost antegrade ejaculation
after full bilateral retroperitoneal lymph node dissecttion. As a result of careful anatomical studies, the technnique of retroperitoneal lymph node dissection has
been modified with nerve sparing so that antegrade
ejaculation is now maintained in 70 90% of patients.

e) Radiotherapy for male pelvic cancer

One quarter of the patients who complete chemottherapy for advanced testicular tumor have residual
masses in the para aortic region [404]. Among 231
consecutive patients undergoing para aortic lymphaadenectomy after chemotherapy at the Royal Marsdden Hospital, there was persistent undifferentiated
tumor in 21% [405]. In an experience of 186 patients,
a nerve sparing operative technique introduced in
1984 led to a significant reduction in ejaculatory
dysfunction from 37% to 19% [406]. Loss of ejaculattion occurred significantly more often after bilateral
(46%) compared to unilateral (14%) dissection, and
was related to the size of the excised mass (<4 cm
4%; 4 8 cm 19%; >8 cm 60%).

1) Prostate cancer

Quality of Life (QoL) in general and sexual functioniing in particular have become very important in the
well being of cancer patients. Due to modern surggical techniques, improved quality of drugs for chemmotherapy, and modern radiation techniques, more
patients can be successfully treated without largely
compromising sexual functioning.

Prostate cancer (PC) has become the most common
non-skin malignancy in men in Western countries.
External-beam radiotherapy (EBRT) and brachytheraapy (BT) are, together with the radical prostatectomy
(RP), the most common and effective treatments
for localized PC. Regardless of the introduction of
very modern radiotherapy (RT) techniques, sexual
functioning after PC treatment remains problematic
for many patients. Self-administered questionnaires
have widely been used to evaluate sexual functioniing in patients after RT of PC. Nevertheless, such
instruments are highly variable and largely unvaliddated. These questionnaires elicit limited informattion about aspects of sexuality other than erectile
function. Although a deterioration of sexual activity
has been associated with the severity of ejaculatory
dysfunction, particularly a decrease in volume or
absence of semen [410], only a few questionnaires
included items related to ejaculation and orgasm.

It is important to anticipate this complication in young
men with testicular tumors who may need chemotheraapy or node dissection, and arrangements should be
made for sperm storage before treatment commencees. Excellent results can be obtained with artificial inssemination using cryopreserved spermatozoa [407].

Already in the 1980s ejaculatory disturbances folllowing RT of PC were reported [411].(Table 18) In
the 1990s more studies included items related to dessire, ejaculation, and orgasm. After EBRT, a decline
in sexual desire was reported by 43% of 64 patients
and a decreased frequency of orgasm by 57%; all
men reported a decrease in ejaculate volume[412].
Using a validated questionnaire, Borghede and Sulllivan [413] reported a decrease in the ability to ejacullate in 56% of the patients. Good prognostic factors
for sexual functioning preservation following RT were
low age and higher frequency of intercourse.

d) Functional disorders
1) Seminal Megavesicles
Adult polycystic kidney disease has been found in
association with pathological dilatation of the seminal
vesicles in 6 patients [408]. TRUS and percutaneous
puncture of the seminal vesicles before and after
resection of the ejaculatory ducts has revealed
that the gross dilatation of the seminal vesicles
was not caused by obstruction, but appeared to be
due to atonicity (megavesicles). These ultrasonic
appearances, when described previously, were
incorrectly thought to be due to seminal vesicle
cysts. Pathological dilatation of the seminal vesicles
in the absence of obstruction has been described
previously, although the etiology remains obscure
[409].

Early BT studies also assessed sexual functioning.
Herr [414] reported already in 1979 on 51 patients
treated with retropubic Iodium-125 seeds, with loss
of ejaculate experienced by 6% of the patients. In
a later study, dry ejaculation was reported by 16%
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of the patients after BT [415]. In both studies, all
patients had previously undergone a trans-urethral
resection of the prostate (TURP). For the first time
a discomfort with ejaculation was mentioned in
two studies (up to 25% of the patients) [416, 417].
This result is quite common in clinical practice after
BT, due to edema of the prostate possibly reduciing the elasticity of the urethra and inducing disccomfort with ejaculation. In some patients discomffort with ejaculation did not disappear even 18-24
months after BT [418]. Also, decreased interest in
sex, sexual desire, and libido was mentioned in up
to 50% of the patients evaluated [413, 417-419].

abdominal RT for seminoma. Dry ejaculation occurs
in the majority of the patients in non-nerve sparing
techniques. As a result of careful anatomical studies,
the technique of RPLND has been modified with
nerve sparing so that antegrade ejaculation is now
maintained in 80 100% of patients [422]. Libido and
orgasm seem to be normal in these patients.
Following RT, deterioration in sexual functioning has
been reported between 1% and 25% of the patients
[423-427]. Tinkler et al reported on 237 patients after
orchiectomy and abdominal RT and compared these
data to 402 age-matched controls [425]. In almost
all parameters studied including erection, ejaculattion, and libido, patients scored less than controls
(reduction in orgasm, in libido, and interest in sex).
Specifically, there was no difference in the ability to
ejaculate during sexual activity but the RT patients
reported a noticeable reduction in the amount of semmen compared to before treatment [425]. Caffo et al
evaluated toxicity and QoL of 143 patients treated
for early-stage testicular cancer.[426] Twenty-three
per cent reported a decreased libido, 27% probllems with getting an orgasm, and 38% ejaculation
disturbances, including premature ejaculation. A
decrease in sexual desire, in orgasm, and volume
or semen was negatively correlated with age [423].
Jonker-Pool et al [424] reported on three groups of
patients, after RT, wait and see, and chemotherapy.
RT patients reported decreased libido in 22% comppared to 12% in the wait and see group and 30%
in the chemotherapy group. Decrease of absence
of ejaculate was reported in 15%, 7% and 21% in
the three groups, respectively; decreased orgasm in
15%, 12% and 30%, respectively. Although the diffferences were not statistically significant, in the RT
group ejaculation and orgasm disturbances were
higher than in the wait and see group. Similar ressults were reported by Arai et al [410]. PE was repported in up to half of the patients [410, 427], but
it was the same as recalled before treatment [427].

Several studies on the etiology of post-RT decreased
libido and ejaculatory disorders have been reported.
Daniell et al [420] studied retrospectively levels of
testosterone (TST) and other hormones after RT of
PC. TST was found to be low 3 to 8 years after EBRT
with lower levels found in older patients. Although
testes are very sensitive to radiation, spermatogenesis
is more easily affected than androgen productions.
The radiation dose calculated in the testes of men
irradiated for PC is only 3-8% of the dose that could
possibly affect androgen production and explain a
decrease in TST. A TURP carries a high incidence
of retrograde ejaculation because it is thought to
disrupt the closure mechanism of the vesical neck;
this could explain ejaculatory disturbances in most
patients following RT with previous TURP.

2) Rectal carcinoma
Not much is known about sexual functioning following
RT of rectal carcinoma. Pre-operative RT for rectal
cancer has been associated with a reduction in the
rate of local relapse and possibly an advantage in
survival. Pre-operative RT with the total mesorectal
excision (TME) in low stage rectal cancer has become
a common procedure in Europe. A sharp dissection
of the mesorectum associated with visualization and
preservation of the pelvic autonomic nerve leads to
excellent results regarding erectile and ejaculatory
functioning. Only one study has specifically studied
the effects of pre-operative RT for rectal carcinoma
on male sexual functioning and concluded that it
may impair male sexual functioning [421]. However,
numbers were too small to draw final conclusion.

The superior hypogastric plexus is responsible for
ejaculation and it is mediated by the sympathetic
system; it is a fenestrated network of fibers anterior
of the lower abdominal aorta. The hypogastric nerves
exit bilaterally at the inferior pole of the superior
hypogastric plexus, and have connections with the
S1-S2 roots. Normal emission requires integrity of
this system. During RPLND these nerves are difficult
to recognize and might be damaged, resulting
in decreased semen volume or dry ejaculation.
Pathways for ejaculation are included in the RT fields
for rectal and prostate carcinomas. Damage of the
sympathetic nerves could be caused by radiation,
but the dose does not seem enough to completely
explain the dysfunction. Orgasm is even more
complex than ejaculation since it is also affected by
cortical input. Drug treatment for loss of ejaculation
is not very successful but electroejaculation can

3) Testicular cancer
Germ cell tumors of the testis are relatively rare,
accounting for about 1% of all male cancers. The
long-term survival for early disease approaches
100%. Because testicular cancer affects mainly
young men in their sexual and fertile life, sexual
functioning and ejaculatory disorders are particularly
important. The side effects of retroperitoneal lymph
node dissection (RPLND) for residual mass after
chemotherapy for non-seminomatous cancer are
better documented than sexual sequelae of elective
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Table 18: Level of Evidence - Radiotherapy for male pelvic cancer

Cancer	Level of Evidence
Prostate
2
Prostate
2
Prostate
1
Prostate
1
Prostate
2
Prostate
2
Prostate
1
Prostate
2
Prostate
2
Prostate
2
Prostate
1
Rectal
3
Testicular
1
Testicular
2
Testicular
1
Testicular
2
Testicular
2
Testicular
2
Testicular
2

Author/s
Arai Y, Kawakita M, Okada Y, et al. [515]
Van Heeringen C, De Schryver A, et al.[411]
Helgason AR, Fredrikson M, Adolfsson J, et al.[516]
Borghede G, Hedelin H [413]		
Herr [517]HW			
Kwong EWH, Huh SH, Nobler MP, et al.[518]
Kleinberg L, Wallner K, Roy J, et al. [519]
Arterbery VE, Frazier A, Dalmia P, et al. Arterbery [520]
Beckendorf V, Hay M, Rozan R, Lagrange JL, et al.[418]
Joly F, Brune D, Couette JE, et al.[419]
Daniell HW, Clark JC, Pereira SE, et al. [420]
Bonnel C, Parc YR, Pocard M, et al. [521]
van Basten JP, Jonker-Pool G, van Driel MF, et al. [522]
Schover LR, Gonzales M, von Eschenbach AC. [523]
Jonker-Pool G, van Basten JP, Hoekstra HJ, et al.[524]
Tinkler SD, Howard GCW, Kerr GR [525]
Caffo O, Amichetti M [526]		
Incrocci L, Hop WCJ, Wijnmaalen A, et al. [427]
Scammell GE, White N, Stedronska J et al. [527]

produce spermatozoa for insemination. It is important
to anticipate this complication in young men with
testicular tumors who may need chemotherapy or
node dissection. Arrangements should be made
for sperm collection and storage at the earliest
opportunity before treatment commences. Excellent
results can be obtained with artificial insemination
using cryopreserved spermatozoa [407].

and fear have been hypothesized, including fear of
death and castration, fear of loss of self resulting
from loss of semen, fear of castration by the female
genitals, fear that ejaculation would hurt the female,
fear of being hurt by the female, performance anxiety,
unwillingness to give of oneself as an expression of
love, fear of impregnating the female, and guilt secoondary to a strict religious upbringing [430]. Although
some of these factors may contribute to the etiologgies of individual men with DE, no well controlled
studies provide broad support, at this point, for any of
the various hypotheses for mentioned above [430].

3. PSYCHOLOGICAL ETIOLOGIES OF
DELAYED EJACULATION
Like most other sexual dysfunctions, unless a clear
pathophysiology has been identified, DE may be
best understood as an interaction of organic and
psychogenic factors. That is, a biological set point
for ejaculatory latency is affected by multiple organic
and psychogenic factors in varying combinations
over the course of a man’s life cycle. Appropriate
assessment requires an appreciation of how these
factors combine to determine the inhibited ejaculatory
response for any particular individual.

b) Religious/culture
Masters and Johnson were the first to suggest
that DE was associated with orthodoxy of religious
belief [224]. Beliefs may limit the sexual experience
necessary for learning to ejaculate or may result
in an inhibition of normal function. Regardless of
specific religion involved (Muslim, Hindu, Jewish,
etc.), many devoutly religious men have masturbated
only minimally or not at all. Some of these men
masturbated for a period of years like their secular
counterparts, but guilt and anxiety about “spilling
seed” may have led to idiosyncratic masturbatory
patterns, which in turn resulted in DE. These men
often had little contact with women prior to marriage
(which may have been arranged after a few
chaperoned dates) and, although these men may
have dated, they we less likely than their secular
counterparts to experience orgasm with a partner,
especially through intercourse. Some of these men
did sexually experiment with women who they did
not marry; however, their cognitions about these
women often reflected a «Madonna-whore» split.

Among those factors that are psychogenic and/or
behavioral, a number of possibilities have been
proposed. Although none has been identified or
accepted as the primary determinant of DE, some
explanations have received more support than otheers, and some appear more plausible than others.

a) Psychodynamic approaches
Psychodynamic interpretations emphasize psychossexual development issues and have attributed lifellong DE to a wide range of conditions, including fear,
anxiety, hostility and relationship difficulties [225,
428, 429]. Many different manifestations of anxiety
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c) Insufficient sexual arousal

In summary, delayed or absent ejaculation can be a
lifelong (primary) or an acquired (secondary) probllem. Many psychodynamic explanations have been
offered for DE and these may account for the probllem in specific individual cases. More likely, however,
men with DE derive greater arousal and enjoyment
from masturbation than from intercourse, an “autossexual” orientation that may involve an idiosyncratic
and vigorous masturbation style that ultimately interfferes with the ability to attain orgasm [372, 433-437].
In fact, masturbatory frequency and style may be preddisposing factors for DE, since a substantial portion
of men who present with coital DE report high levels
of idiosyncratic masturbatory activity [372, 434-437].
Disparity between the reality of sex with the partnner and the sexual fantasy used during masturbattion may represent another contributor to DE [431,
438]. And finally, the evaluative/performance aspect
of sex with a partner often creates “sexual performmance anxiety,” a factor that may contribute to DE.
Specifically, anxiety surrounding the inability to ejacuulate may draw the man’s attention away from erotic
cues that normally serve to enhance arousal [433].

An excellent critical review of the psychological etioloogy of DE has been provided by Apfelbaum [367],
who first noted the sexual politic surrounding DE
and female anorgasmia: “Like the woman who has
inappropriately been castigated for willfully depriviing her husband of the pleasure of bringing her to
orgasm, the delayed ejaculator>s own belief that he
is withholding is widely endorsed, understandably by
his partners and less justifiably by most therapists”
(p. 182). Not only psychoanalysts, but sex therappists and behavior therapists as well, seemed to
assume the DE patient’s orgasm is blocked, rather
than the patient’s level of arousal being insufficient.
Apfelbaum observed that some males appear able
to achieve erections sufficient for intercourse despite
a relative absence of subjective arousal [367]. He
felt these “automatic erections” were taken as errroneous evidence by both the man and his partner
that he was ready for sex and capable of achieving
orgasm. This same process is the likely cause of inccreased anecdotal clinical reports of DE for patients
using popular urologic-based treatments for ED [2,
431, 432]. Urologists received a few early complaints
of RE secondary to successful penile prosthesis surggery and ICI. However, the introduction of sildenafil
brought increased numbers of patients to physician’s
offices, many of whom experienced restored erecttions and coitus with ejaculation. A subset of men
on sildenafil, however, experienced erection withoout adequate psychoemotional arousal and, as a
result, experienced difficulty achieving orgasm, as
they did not experience sufficient erotic stimulation
before and during coitus. These men confused their
erect state as an indication of sexual arousal when
it merely indicated vasocongestive success [2, 431].

VI: EVALUATION OF DELAYED
EJACULATION, ANEJACULATION AND
ANORGASMIA
1. EVALUATION AND ASSESSMENT OF DE
Treatment should be etiology specific and address
the issue of infertility in men of a reproductive age. If
a man has difficulty with ejaculation, or has a small
volume or absent ejaculate, it must first be establlished whether the problem is congenital or acquired,
and whether organic factors are implicated. Assessmment begins by reviewing the conditions under
which the man is able to ejaculate, for example, duriing sleep, with masturbation, with partner>s hand or
mouth stimulation or infrequently with varying coital
positions. The course of the problem is documented,
and variables that improve or worsen performance
are noted. Questions concerning the man>s abiliity to relax, sustain, and heighten arousal and the
degree to which he can concentrate on sensations
are posed [439]. If orgasmic attainment had been
possible previously, the life events/circumstances
temporarily related to orgasmic cessation are revviewed. The events in question maybe pharmaceuticcal, congenital problems, illness, trauma, or a variety
of life stressors and other psychological factors, for
example, following his wife>s mastectomy: the man
is afraid of hurting her and therefore only partially
aroused. Societal/religious attitudes that may interffere with excitement are noted, such as the spilling
of seed as a sin. Finally, questions concerning the
quality of the nonsexual relationship are posed and

d) Masturbation
Apfelbaum coined “autosexual” orientation to
describe men with DE who prefer masturbation to
partnered sex [367]. Many men with RE engage
in self-stimulation that is idiosyncratic in the speed,
pressure, duration, and intensity necessary to produce
an orgasm, yet dissimilar to what they experienced
with a partner. Thus, they precondition themselves
to possible difficulty attaining orgasm with a partner
and, as a result, experience secondary DE. Disparity
between the reality of sex with the partner and the
use of sexual fantasy (whether unconventional or
not) during masturbation is another potential cause
of DE. This disparity may take any number of forms:
body type, orientation, and sex activity performed.
Although many men and women are inhibited about
using their masturbatory fantasies when with their
partner, like their female counterparts, when men
with DE integrate their masturbation fantasies into
sex with their partner, orgasm is more likely attained
[431].
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b) Imaging in ejaculatory duct obstruction

problems explored. This assessment in conjunction
with appropriate physical examination and laboratorry results will provide understanding and determine
an appropriate treatment path.

A lesion or obstruction may be suspected by finding
distended seminal vesicles on transrectal ultrasound
scanning. However, the exact site of obstruction should
be defined radiologically by vasography or percutanneous puncture of the seminal vesicles. Subsequentlly, methylene blue dye may be instilled to outline the
ejaculatory system so that it can be recognized after
it has been entered at transurethral resection [442].

2. INVESTIGATING AND ALLEVIATING
ORGANIC FACTORS IN DE OR
ANEJACULATION
a) General investigation

c) Electrophysiological evaluation of the
nervous pathways controlling ejaculation

A careful clinical history should be taken, and
physical examination will establish whether the
testicles and epididymes are normal, and whether
the vasa are present or absent, on each side. Next,
it is essential to establish whether there is retrograde
or completely absent ejaculation, by examination of
a deposit of urine after centrifugation. The presence
of spermatozoa indicates retrograde ejaculation.
These facts will allow the patient to be placed into
one of several broad categories, after which more
detailed evaluation can take place.

Neurophysiological tests allow objective evaluation of
the nervous pathways controlling ejaculation and are
occasionally of use in the evaluation of delayed ejacullation or anejaculation. Four tests are routinely used.

d) Pudendal Somatosensory Evoked Potentials
(Pudendal SEPs)
Somatosensory evoked potentials (SEPs) are
defined as a transient alteration of the EEG following
peripheral nerve stimulation. They provide objective
information concerning the afferent volley from the
dorsal nerve of penis to the cortex. The technique
consists of electrical stimulation of the dorsal nerve
of penis with recording of the evoked responses over
the spine and the scalp (2 cm behind the central
vertex). First the sensibility threshold is measured.
By definition, the sensibility threshold is the lowest
perceivable sensation of the electrical current at the
point of stimulation. The latency of the response is
measured both at the onset of the response and the
peak of the first reproducible deflection. By recording
the response at two different levels, three different
transit times are obtained: a total transit time (from
penis to brain), a peripheral transit time (from penis to
spine), and a central transit time (which is obtained by
subtracting the peripheral from the total transit time).
The peripheral transit time is approximately 13.5
msec. The total transit time is approximately 34 msec
(onset) and 43 msec (top of P1 deflection) [443, 444].

If the etiology is unclear, organic factors such as
haemospermia may require full investigation. Culture
of expressed prostatic secretion and urine will define
the nature of an infective process such as prostatitis
[440] and urine cytology and serum prostate specific
antigen should be assayed to exclude bladder or
prostatic cancer. Ultrasound scan of the testicles
and epididymes should define any local disease.
TRUS will demonstrate structural abnormality in the
prostate or seminal vesicles, or may show up a stone
in the ejaculatory duct or even a Mullerian duct cyst.
Cystoscopy is seldom helpful.
Patients with ejaculatory duct obstruction usually
present with infertility. Seminal analysis may simply
be reported as showing azospermia or oligospermia,
but the characteristic biochemical changes should
be sought. There should be absence of part or the
entire component of the ejaculate that comes from
the vasa and seminal vesicles via the ejaculatory
ducts. The volume is low (usually less than 1.5 ml),
the pH is low (less than 7) and the fructose content
is either low (less than 120 mg/100ml) or absent. If
both vasa are palpable, a diagnosis of ejaculatory
duct obstruction is very likely.

e) Pudendal Motor
(Pudendal MEPs)

Evoked

Potentials

Motor Evoked Potentials (MEPs) explore the effereent pathways (pyramidal tracts) from brain to target
muscle (bulbocavernosus muscles). This technique
consists of stimulating the motor cortex and sacral
roots by means of a magneto electric stimulator. For
brain stimulation, the coil is applied 2 cm behind the
vertex. For sacral root stimulation, the coil is applied
laterally to the spine. The response is picked up from
the bulbocavernosus muscles with co axial EMG
needle electrodes. Brain stimulation is performed,
first at rest, and then during a voluntary contraction
of the pelvic floor (facilitation procedure). Sacral root
stimulation is performed only at rest. The response
is measured at the onset of the first reliable deflect-

When there is absence of the vasa, it is important
to establish whether the condition is unilateral or
bilateral. With unilateral absence of the vas deferens,
the urinary system must also be checked by
ultrasound scanning, as coexisting renal anomalies
may be present [441]. With bilateral absence or
malformation of the vasa, it is essential to consider
whether the anomaly may be part of a genetic defect
associated with carriage of the potentially harmful
cystic fibrosis chromosome anomaly [377].
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tion. By stimulating the central nervous system at
2 levels, 3 different transit times will be obtained:
a total transit time (from brain to target muscle), a
peripheral transit time (from sacral roots to target
muscle) and a central transit time (obtained by subttracting the peripheral from the total transit time).
The total transit time measured in the bulbocavernossus muscles is respectively 28 msec (brain stimulattion patient at rest) and 23 msec (brain stimulation
patient contracting the pelvic floor). The peripheral
transit time is 7 msec (sacral root stimulation) [445].

and pathophysiological causes. They should, for exaample, be alert to various medical conditions as well
as medications that might delay ejaculation and, in
the case of antidepressants, consider a reduction in
dose or use of antidote [449]. Vascular or neuropathiic damage that causes DE is usually irreversible and
therefore the patient might be counseled to seek altternative methods to achieve mutual sexual satisfacttion with his partner. Androgen deficiency—another
potential cause for DE—requires appropriate testostterone replacement therapy. Whether a clear pathopphysiological cause is present or absent, patients
might be counseled to consider lifestyle changes, inccluding enjoying more time together to achieve greateer intimacy, minimizing alcohol consumption, makiing love when not tired, and practicing techniques
that maximize penile stimulation such as pelvic floor
training [430]. Patient education regarding existing
factors that can exacerbate their delayed ejaculattion is an important first step and may represent a
segue into either short-term or long-term counseling.

f) Sacral Reflex Arc Testing: the Somatic
somatic Reflex Arc
This test allows the investigation of the sensory and
motor branch of the pudendal nerve and of the sacral
segments S2, S3, S4. The technique consists in stimuulating the dorsal nerve of the penis and recording the
response from the bulbocavernosus muscles. The
response consists usually of 2 deflections. The mean
latency of the first deflection is 35 msec, although a
late deflection is often observed at 80 msec [444, 446].

Beneficial effects through psychotherapy depend
on the severity of the DE and the individual’s
receptiveness to engage in counseling and adhere
to the counselor’s recommendations. Indeed, for
DE that has its probable roots in psychological and
behavioral issues, psychotherapy appears to be the
only effective treatment, as effective drug treatment is
limited and poorly tested. The man who presents with
DE, in whom organic and pharmacologic causes have
been eliminated, requires thorough psychosexual
assessment. His partner and the quality of the
relationship also warrant exploration. Numerous
psychotherapeutic processes are described for the
management of delayed or inhibited ejaculation [224,
225, 367, 450] and some appear to be effective, but
none has been properly evaluated in large scale
samples [451]. Among these strategies are: (1) sex
education; (2) reduction of goal-focused anxiety;
(3) increased, more genitally-focused stimulation;
(4) patient role-playing an exaggerated ejaculatory
response on his own and in front of his partner; (5)
masturbatory retraining; and (6) re-alignment of
sexual fantasies and arousal strategies.

g) Sympathetic Skin Responses (SSRs)
Electrical activity from the sympathetic nerve terminnals controlling the sweat glands of the skin can be
recorded following electrical stimulation of any perripheral nerve trunk. The test allows evaluation of
the sympathetic efferent outflow to the skin of the
genital organs which may impact ejaculatory functtion. The dorsal nerve of the penis is stimulated
using 2 ring electrodes wrapped around the penile
shaft, the cathode being proximal. The stimulattion consists of single electrical pulses applied at
a rate of 0.05 Hz. Sympathetic skin responses are
recorded from hand, foot, and perineum using disc
electrodes affixed to the skin. Two tracings are supperimposed to check the reproducibility of the ressponse. The right median nerve is then stimulated,
and SSRs are recorded from the hand, foot, perineuum, and penis. The mean latency of hand, foot,
and perineum SSRs following dorsal nerve of the
penis stimulation are, respectively, 1.40 sec, 2 sec,
and 1.4 sec. Following median nerve stimulation,
the latency of penile SSRs is 1.50 sec [447, 448].

Treatment strategies for DE have typically been
based upon the etiologies previously described, and
most benefit from cooperation of the sexual partner.
Successful treatment approaches typically begin by
recognizing the importance of de-stigmatizing the
dysfunction, providing appropriate sex-response
education to the couple, and defusing dyadic tension
that might have evolved in response to the dysfuncttion. For example, discussion of a potential biologic
predisposition is often helpful in reducing patient and
partner anxiety and mutual recriminations, while simmultaneously assisting the formation of a therapeuttic alliance with the health care professional [365].

VII: TREATMENT OF DELAYED
EJACULATION, ANEJACULATION AND
ANORGASMIA
1. PSYCHOLOGICAL STRATEGIES IN THE
TREATMENT OF DELAYED EJACULATION
a) General considerations and approaches
As indicated above, before considering a psychologiccal/behavioral approach toward the treatment of DE,
clinicians first need to exclude probable iatrogenic

Most current sex therapy approaches to DE emphas-
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b) Issues related to counseling

size the importance of masturbation in the treatment
of DE, with most of the focus on “masturbatory rettraining” integrated into sex therapy [365, 368]. Mastturbation retraining is, however, only a means to an
end, and the true goal of most current therapeutic
techniques for DE (either primary or secondary) is
to both provide more intense stimulation and induce
higher levels of psychosexual arousal so the man
can attain orgasm within the framework of a satisffying partnered experience. A number of strategies
have been utilized to achieve the endpoints of inccreased arousal and satisfaction.

As with counseling for other kinds of problems,
men with DE may resist the recommendations of
the therapist. For example, a therapeutic suggesttion to temporarily discontinue masturbation may
be met with resistance by the patient. Nevertheless,
the therapeutic benefit of temporarily discontinuing
self-stimulation can be an important part of the theraapeutic process to increase overall sexual arousal,
when it does occur. Such recommendations must be
balanced with maintenance of a therapeutic rapport
and alliance with the patient, and therefore the isssue of masturbation interruption may be negotiated.
For example, a man who continues to masturbate
may be encouraged by the therapist to alter the style
of masturbation to approximate (in terms of speed,
pressure, and technique) the stimulation likely to be
experienced through manual, oral, or vaginal stimullation by his partner [371].

Men with primary anorgasmia (a complete lack of
ejaculatory response), like their female counterparts,
typically need help determining their sexual arousal
preferences through self-exploration and then in
communicating that knowledge to their partner. Mastturbation training may use a modification of the model
described by Barbach [452] for women, although the
use of vibrators, sometimes recommended by urologgists, is rarely necessary. Progressing from neutral
sensations to the ability to identify and experience
pleasurable sensations is encouraged whether or
not ejaculation should occur.

In addition to suspending masturbation, the patient
might be encouraged to use fantasy and bodily
movements during coitus that help approximate the
thoughts and sensations previously experienced
in masturbation. This process is facilitated and ressistance minimized when the man’s partner is suppported by the practitioner and understands that the
alteration in coital style is part of a series of steps
designed to reach a long term goal of coital harmony
and satisfaction for them both.

Typically, self-stimulation techniques incorporatiing fantasy can be used to achieve incremental inccreases in arousal that eventually enable orgasm.
Fantasy can serve the purpose of increasing arousal
and blocking inhibiting thoughts that might otherwise
interfere. Once the man’s ejaculatory ability is establlished through masturbation, the same skill set can
be incorporated into sex with the partner. Although
some cultures and religions forbid masturbation,
temporary religious dispensation is sometimes availaable, especially when procreation is a goal of treatmment.

The partner also needs to collaborate in the
therapeutic process, finding ways that not only
enhance the man’s arousal, but to accept the use
of erotica and various (harmless) sexual fantasies
that also might be incorporated into the couple’s
lovemaking. Because fantasy plays an important
role in arousal, sexual fantasies may have to be
realigned so that thoughts experienced during
masturbation better match those occurring during
intercourse with the partner. The attractiveness and
seductive/arousing capacity of the partner might
also be increased to reduce the disparity between
the man’s fantasy and the actuality of coitus with his
partner.

An important component in the treatment of any
type of DE is the removal of the “demand” (and thus
anxiety-producing) characteristics of the situation
[367]. “Ejaculatory performance” anxiety can interfere
with the erotic sensations of genital stimulation and
may result in levels of sexual excitement insufficient
for climax (although they may be more than adequate
to maintain an erection). To reduce anxiety, treatment
may include recognition of DE men’s over-eagerness
to please their partners, validation of (though not
necessarily encouragement of) the man’s autosexual
orientation, removal of stigmas suggesting hostility
or withholding toward their partner, and general
anxiety reduction techniques such as relaxation and
desensitization. By normalizing the anorgasmia,
therapy can then explore factors that increase the
man’s arousal (similar to treatment of anorgasmia
in women). Finally, like a previously anorgasmic
woman, the man is taught to effectively communicate
his preferences to his partner so that both their needs
are incorporated into the sexual experience.

Because interventions used in the treatment of
DE may be experienced by the female partner as
mechanistic (e.g., using a step wise program) and
insensitive to her sexual needs, many women may
initially respond negatively to the impression that
the man is essentially masturbating himself with
her various body parts, as opposed to engaging
in connected lovemaking. This response may be
exacerbated for the female when her partner needs
actual pornography/erotica instead of mere fantasy to
distract himself from negative thoughts and emotions
that might interfere with arousal. The therapist
must help the partner accept postponement of her
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needs until the patient has progressed to a level of
functionality, which then allows for encouragement
and development of a greater sensitivity and sharing
between them. The therapeutic challenge is to
facilitate the rapport between the partners, while
maintaining a therapeutic alliance with both partners
and simultaneously optimizing his response to her
manual, oral, and vaginal stimulation.

to nearly two years of multiple-modality treatment in
more complex multiple etiologic cases.

2. DRUG TREATMENT FOR DELAYED AND
INHIBITED EJACULATION
Treatment of delayed or inhibited ejaculation with
pharmaceuticals has met with limited success.
No drugs have been approved by regulatory
agencies for this purpose, and most drugs that
have been identified for potential use have limited
efficacy, impart significant side effects, or are yet
considered experimental in nature. (Table 19) In
some instances, the drugs may only indirectly affect
ejaculatory latency by affecting other components of
the sexual response cycle; in other instances, the
drugs have been used primarily to counter effects
of other pharmaceuticals that iatrogenically induce
delayed or inhibited ejaculation.

Finally, issues surrounding reproduction/conception
may need to be addressed, as this issue is often
an initial driver for treatment. This issue may
require special sensitivity, particularly if the couple’s
stated or unstated goals regarding family size and
constitution (boys, girls, or no children at all) do not
coincide. In such instances, the practitioner must find
an acceptable way to refocus the treatment, at least
temporarily, on the underlying issues responsible
for the discordant goals of the couple in order for
DE treatment to succeed. This process may require
individual sessions with the man and occasionally
with the partner as well.

There are multiple reports in the literature of the use of
a variety of drugs in the treatment of delayed ejaculattion or anejaculation. Typically, these drugs facilitate
ejaculation by either a central dopaminergic or antiserotoninergic mechanism of action. Most studies do
not use placebo controlled designs and most are aneecdotal case reports/series dealing with the treatment
of SSRI induced ejaculatory dysfunction. (Table 20)

Patients with psychogenic inhibited ejaculation
(IE) are a challenging to treat population. Level 4
evidence to support that all require patient/couple
psycho-education and/or psychosexual therapy
which may be long term.

Several authors have reported that the cerebral
serotoninergic system exerts an inhibitory role on
ejaculation and male sexual activity in the rat model
and that the dopaminergic system, particularly that
in the anterior hypothalamus, has a facilitatory role
[458, 459]. The ejaculatory dysfunction commonly
associated with the anti-hypertensive alphamethyldopa which reduces cerebral monamine levels
by suppressing the cerebral dopaminergic system
is consistent with these reports. The occurrence of
paradoxical hypersexuality, for example, spontaneous
orgasm with clomipramine and fluoxetine, however,
suggests that this balance is more complex and that
different 5-HT receptor subtypes may have opposing
effects on sexual function [460-462].

Grade C Recommendation

c) Treatment efficacy
The success of treating DE is difficult to assess
from the literature [451] as the available evidence
on the effectiveness of various treatments is limited
[220, 430], and both successful and unsuccessful
case reports have been cited [367, 372]. Heiman
and Meston’s summary of sex therapy treatments
concluded that “inadequate data” on the topic of
delayed orgasm in men prevented any conclusion
regarding efficacy of treatment [220]. Although
many treatments for DE have been suggested
in the psychotherapy literature, including early
psychodynamic and sex therapy approaches [224,
225, 442, 453-456], few have been subject to
rigorous testing. Masters and Johnson[224] reported
a low failure rate of 17.6% using a treatment
combination of sensate focus, vigorous non coital
penile stimulation and modifications of intercourse
technique. In the Ohl et al. study [457], 81% of men
who were anorgasmic prior to fertility treatment were
successful in reaching orgasm through vibrator
stimulation. Apfelbaum treated almost all of his DE
cases with «body work» using sexual surrogates
[367]. And Perelman reported retrospective chart
review success rates of over 80% in treating DE
using various forms of cognitive-behavioral sex
therapy [431]. However, these analyses represent,
for the most part, uncontrolled reports with treatment
ranging from a few brief sessions of sex education

a) Alpha-1 Adrenergic Receptor Agonists
Alpha-1 adrenergic receptor agonists such as imiprramine, ephedrine, pseudoephedrine and midocrine
may have be a role in the pharmacological treatment
of inhibited ejaculation. Midodrine is used in the treatmment of various hypotensive disorders and is associaated with causes less frequent and less severe adrrenergic effects than ephedrine and other sympathommimetic agents. Midodrine is used in the treatment
of various hypotensive disorders and is associated
with causes less frequent and less severe adreneergic effects than ephedrine and other sympathommimetic agents. Several authors have reported the
use of midocrine in spinal cord injured patients. In
recent studies, antegrade or retrograde ejaculation
occurred in 22-64.6% of spinal cord injured patients
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Table 19. Adjunctive Drug Therapy for SSRI-Induced Sexual Dysfunction

Drug
Amantadine		
		
		
Bupropion		
Buspirone		
Cyproheptadine		
Yohimbine		

Dosage

Symptom

As Needed

Anorgasmia
Decreased libido
Erectile dysfunction
(for two days prior to coitus)
Anorgasmia
Anorgasmia
Decreased libido
Erectile dysfunction
Anorgasmia
Decreased libido
Erectile dysfunction
Anorgasmia
Decreased libido
Erectile dysfunction

100-400 mg

Daily
75-100 mg bid or tid		

(for two days prior to coitus)
75-150 mg
15-60 mg

75 mg bid or tid
5-15 mg bid

4-12 mg

On Demand

5.4-10.8 mg

5.4 mg tid

Table 20: Level of Evidence - Drug Treatment for Delayed Ejaculation

Author/s
McCormick, S., Olin, J., Brotman, A. W[464]
Ashton, K., Hamer, R., Rosen, R [465]
Feder, R [466]			
Lauerma, H[467]			
Aizenberg, D., Zemishlany, Z., Weizman, A [469]
Balon, R [472]			
Shrivastava, R., Shrivastava, S., Overweg, N. et al. [473]
Valevski, A., Modai, I., Zbarski, E. et al. [475]
Gitlin, M. J [474]			
Balogh, S., Hendricks, S., Kang, J [476].
Price, J., Grunhaus, L. J [477]		
Jacobsen, F. M. [478]		
Hollander, E., McCarley, A.[479]		
Witkin, J. M., Perez, L. A.[480]		
Othmer, E., Othmer, S. C [481]		
Cooper, B. R., Hester, T. J., Maxwell, R. A [482]
Ashton, A., Rosen, R. [483]		
Aizenberg }, D., Gur, S., Zemishlany, Z. et al. [485]
Ishak WW et al. [494]		
Safarinejad et al. [463]		

Drug/s	Level of Evidence
Cyproheptadine
4
Cyproheptadine
2
Cyproheptadine
4
Cyproheptadine
4
Cyproheptadine
4
Amantadine
4
Amantadine
4
Amantadine
4
Amantadine
4
Amantadine
4
Yohimbine
4
Yohimbine
4
Yohimbine
4
Buspirone
4
Buspirone
4
Bupropion
4
Bupropion
4
Mianserin
4
Oxytocin
4
Midocrine
1

who had previously failed to respond to penile vibrattory stimulation, following treatment with midodrine
30–120 min before a new stimulation. [398, 399]

contains several anecdotal case reports and other
small case series of the use of cyproheptadine
to reverse the anorgasmia induced by the SSRI
antidepressants but no controlled studies are known
[464-469]. These studies suggest an effective dose
range of 2-16mg., with administration on a chronic or
«on demand» basis. McCormick reported the use of
cyproheptadine to reverse the anorgasmia induced
by the SSRI fluoxetine in 2 patients [464]. Ashton
et al also reported improvement in 12 of 25 men
with SSRI induced sexual dysfunction with a mean
dose of 8.6 mg, with efficacy limited by sedation
and potential reversal of antidepressant effect [465].
A role for cyproheptadine in the treatment of both
delayed ejaculation and anejaculation may be limited
to a degree by its sedative effect.

Safarinejad recently reported that midocrine reversees organic anejaculation in non-SCI subjects in more
than 50% of patients. In a placebo controlled study
of 128 patients, stepwise titration of oral midodrine
7.5–15mg/day resulted in antegrade, retrograde
and combined antegrade/retrograde ejaculation occcurred in 18 (29.5%), 8 (13.1%) and 9 (14.8%) pattients respectively. [463]

b) Cyproheptadine
The antihistamine cyproheptadine, which increases
cerebral serotonin levels, has been shown to increase
male sexual activity in the rat [458]. The literature
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c) Amantadine

novel antidepressant which prolongs the action of
dopamine by reducing its uptake from the synaptic
cleft [482]. Ashton and Rosen described reversal
of SSRI induced anorgasmia in 66% of patients
studied. [483]

Central dopamine activity can be increased by a
variety of mechanisms ranging from the provision of
dopamine synthesis precursors, for example, l-dopa,
to use of substitute neurotransmitters to directly
stimulate central dopamine receptors (Table 21).
Amantadine, an indirect stimulant of dopaminergic
nerves both centrally and peripherally which is used
in the treatment of Parkinson>s disease and has a
limited role as an anti-viral agent, has been reported
to stimulate sexual behaviour, ejaculation, and other
sexual reflexes in rats [470, 471]. Several authors
have reported a place for amantadine in the reversal
of SSRI antidepressant induced anorgasmia [465,
472-476]. Ashton et al reported improvement in SSRI
induced sexual dysfunction in 8 of 19 men with mean
dose of 200mg [465]. Balon reported some efficacy
with «on demand» amantadine (100mg) administered
5-6 hrs before coitus in a similar group of patients [472].

f) Apomorphine
Several authors have reported induction of «early
ejaculation» in rats following administration of
apomorphine, a central and peripheral DA-2
receptor agonist, at a dose of 50 mg/kg. DA receptor
antagonists block this effect [44, 484]. Aizenberg et
al examined the effect of the 5-HT2a/2c and alpha
2 antagonist mianserin in the treatment of patients
with sexual dysfunction induced by serotonin
reuptake inhibitors (SSRIs) [485]. Nine of the 15
subjects reported a marked improvement in their
sexual functioning in the areas of orgasm and
satisfaction usually within the first and second week
of mianserin treatment. The authors suggested
that co-administration of low-dose mianserin might
be an additional option in the treatment of sexual
dysfunction induced by SSRIs.

d) Yohimbine
Several authors have reported their experience with
Yohimbine, a derivative of the bark of the Yocon tree,
in the management of SSRI induced sexual dysfuncttion [477-479]. Yohimbine is an alpha-2 antagonist,
an alpha-1agonist, and a calcium channel blocker
that inhibits platelet aggregation. Price and Grunhhaus reported reversal of clomipramine-induced
anorgasmia with a dose of 10mg administered 90
minutes prior to coitus [477]. In a placebo-controlled
study of 15 patients with fluoxetine-induced anorggasmia, Jacobsen reported a 73% response rate to
yohimbine [478]. Hollander reported that yohimbine
reversal of anejaculation in 5 of 6 men with interccourse and/or masturbation [479]. The response to
yohimbine is typically delayed, taking up to 8 weeks,
and is often associated with adverse effects includiing nausea, headache, dizziness, and anxiety. Carefful dose titration is important as the extremes of dose
have less pro-sexual effect.

g) Quinelorane
Quinelorane is a highly selective, potent DA-2 agonnist which was extensively studied in animals in
the early part of this decade. Foreman and Hall obsserved increased mounting, intromission and ejacullation in both sexually inactive and sluggish rats
following administration of quinelorane [486]. Prior
administration of a dopamine antagonist eliminated
these stimulatory effects, confirming that these sexuual effects were due to stimulation of DA receptors.
These investigators reported that many rats failed to
ejaculate at the extremes of doses, with low doses
causing sedation and high doses causing hyperacttive behaviour such as chewing or sniffing. Animals
appear to become more sensitive to dopamine agonnists with increased use, suggesting that abuse may
eliminate any sexual benefits. Eaton et al. injected
quinelorane directly into the rat paraventricular nuccleus and medial preoptic area and reported differeent response with different doses [487]. At extremes,
quinelorane could cause paradoxical PE, reduced
sexual desire, and ED. The reduced sexual ressponse observed at low doses is due to stimulation
of dopamine «auto-receptors» which decrease doppamine activity and respond to lower doses than do

e) Buspirone
Buspirone is a benzodiazepine class anxiolytic
which possesses 5HT-1A receptor agonist activity
[480]. Othmer et al reported normalization of sexual
function in 8 of 10 men with a generalized anxiety
disorder and associated sexual dysfunction using a
dose range of 15-60mg daily [481]. Bupropion is a

Table 21: Mechanism of Action of Drugs which increase Dopamine Neurotransmission

Mechanism of Increasing Dopamine Neurotransmission		
Prolong action by decreasing uptake
Prolong action by decreasing metabolism
Increased release of dopamine
Direct stimulation of DA receptors with substitute neurotransmitters
Increase Dopamine synthesis by providing

precursors

Drug
bupropion, cocaine
l-deprenyl
amphetamine
bromocriptine, quinelorane,
apomorphine
L dopa
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the stimulatory DA-2 receptors. In theoretical clinical
use, lowering the dose to avoid excess excitement
may result in worse sexual dysfunction than prior to
treatment. Human double blind placebo controlled
clinical studies of quinelorane were commenced
in the late 1980s involving multiple sites and more
than 500 men and women with ED, reduced sexuaal desire, and reduced arousal. The United States
Food and Drug Administration review of the trial
data was inconclusive and concern was expressed
over the more than 50% incidence of nausea and
hypotension and the indirect negative sexual advverse effects. Clinical studies were terminated and
the results remain confidential and unpublished.

may convert a patient with lack of emission into one
with retrograde ejaculation and may result in small
amounts of viable sperm both of which can be combbined with standard artificial insemination techniques
to produce a pregnancy.

h) Oxytocin

Men with delayed ejaculation, anejaculation and/or
anorgasmia should be evaluated with a detailed
medical and sexual history, a physical examination,
and appropriate investigations to establish the true
presenting complaint, identify obvious biological
causes such as medication or recent pelvic surgery,
and uncover sufficient detail to establish the optimal
treatment plan (Figure 11).

Level 4 evidence to support the treatment of DE/
anejaculation with pharmacotherapy
Grade D Recommendation

3. OFFICE MANAGEMENT OF DELAYED
EJACULATION AND ANEJACULATION: A
SUMMARY

Oxytocin is a peptide hormone made of nine amino
acids. It is released by the human posterior pituitary
gland, and has been associated with the Letdown
reflex in lactating mothers, uterine contractions duriing the second and third stages of labor, in addittion to increased levels at orgasm in both men and
women. [488] Oxytocin has been used to facilitate
labor induction, for initiation of lactation in women aftter delivery [489], and more recently in the treatment
of autism [490]. More recently, a study on humans
published in Nature has shown its value in social
bonding, increasing trust, and enhancing the sense
of well-being. Studies on attachment, social bondiing, and sexual behaviors in the animal models have
pointed to oxytocin as an important mediator [491].
Animal studies pointed to the role of oxytocin recepttors in selective serotonin reuptake inhibitors-indduced ejaculation delays [492], with evidence of succcessful reversal using oxytocin in the male rat [493].

Relevant information to obtain from the patient includes:
1. A basic medical history, including use of prescribed
and recreational medications
2.The cultural context and developmental history
of the disorder, including whether the ejaculatory
dysfunction is global or situational, lifelong or recent
in its development,
3. Measures of the quality of each of the three phases
of the sexual response cycle: desire, arousal, and
ejaculation, since the desire and arousal phases
may impact the ejaculatory response,

Ishak et al recently reported a single case effectivenness of administering intranasal oxytocin intracoitally
in a case of treatment-resistant anorgasmia. Oxytoccin (20–24 IU) was effective in restoring ejaculation at
the point when ejaculation was sought. Following its
use, the patient ejaculated regularly (multiple times
per week) after sexual intercourse, an effect that is
persisting consistently for 8 months until the time of
submission of this report. Both the patient and his wife
reported a high degree of satisfaction with this intervvention. [494] Whether oxytocin works in anorgasmia
by increasing the ability to “fully share oneself” or
more plausibly through promoting rhythmic contracttility of the penile and pelvic musculature, the exact
mechanism of action is awaiting to be discovered.

4. Details about the ejaculatory response, including
the presence or absence of orgasm, the prodromal
sensation of ejaculatory inevitability and prograde
ejaculation, the level of sexual dissatisfaction and
distress, the frequency of sexual activity, and so on,
5. A careful physical examination to establish whether
the testicles and epididymes are normal, and whether
the vasa are present or absent, on each side
6.The partner’s assessment of the situation, including
whether the partner is suffers from female sexual
dysfunction (FSD), and
7. Assessment of the sexual and overall relationship
Level 4 evidence to suggest that evaluation of men
presenting with DE/anejaculation should include
a full medical/sexual history, a focused physical
examination, determination of serum testosterone
levels and any investigations suggested by these
findings

Finally, some men may exhibit retrograde ejaculattion rather than delayed ejaculation or anejaculation.
Retrograde ejaculation can be surgically treated with
bladder neck reconstruction, although no surgical
procedure exists for the treatment of failed emission.
Drug treatment also offers a promising approach for
retrograde ejaculation. Thus, while medical treatmment may not always produce normal ejaculation it

Grade C Recommendation
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Figure 11:
Management
algorithm for
delayed ejaculation,
anejaculation and
anorgasmia.

Treatment should be etiology specific and address
the issue of infertility in men of a reproductive age.
Men, who never achieve orgasm and ejaculation,
are suffering from either a biogenic failure of emisssion and/or psychogenic inhibited ejaculation may
require fairly extensive medical evaluation. Men
who occasionally achieve orgasm and ejaculation
are usually suffering from psychogenic inhibited
ejaculation or penile hypoanaesthesia secondary
to age related degeneration of the afferent penile
nerves and may respond well to various cognitivebehavioral strategies that include education and
sexual techniques designed to maximize arousal.
Level 4 evidence to suggest that treatment of DE/
anejaculation should be etiology specific, and may
include patient/couple psycho-education and/or psycchosexual therapy, pharmacotherapy or integrated
treatment. Men/partners of reproductive age should
be informed of the risk of infertility due to anejaculattion following pelvic surgery and the need for sperm
harvesting and assisted reproductive techniques

gaining acceptance within both medical and counsseling circles, and although evidence is yet limited,
preliminary research suggests that the patient has
much to gain from this more holistic approach.[4]
It seems likely that the most effective treatments
for PE and DE will follow the pattern seen in the
treatment of ED, where an integration of pharmaccotherapy and sex therapy is becoming the treatmment of choice [462, 495-505]. These recent articles
by urologists and sex therapists have advocated
a multidisciplinary approach for the treatment of
ED; emphasizing the importance of follow-up in
providing opportunity for necessary patient educattion and counseling. Additionally, the integration of
sexual counseling and pharmacotherapy is likely
to be of assistance to patients seeking adjustment
and rehabilitation from multiple medical conditions
(e.g., retrograde ejaculation secondary to prostatic
surgery). Furthermore, couples presenting multtiple sexual dysfunctions are likely to benefit from
a model incorporating additional sex therapy with
pharmacotherapy. An integrated model allows for
resolving and balancing significant intra and interppersonal psychological issues which otherwise may
destabilize treatment success. There are published
case reports integrating sex therapy and pharmacottherapy when treating a couple’s multiple dysfunct-

Grade C Recommendation
The majority of men who always achieve orgasm
but never experience prograde ejaculation or have a
greatly reduced prograde ejaculatory volume should
be investigated for retrograde ejaculation. The preseence of spermatozoa and fructose in centrifuged
post-ejaculatory voided urine confirms the diagnosis.
Management involves education and reassurance
of the patient, pharmacotherapy or, in rare cases,
bladder neck reconstruction. The absence of spermmatozoa suggests congenital absence or agenesis
of the testis or vas/vasa or acquired ejaculatory duct
obstruction. Management involves investigation by
ultrasonic or radiological imaging to identify the site
of obstruction and disease specific treatment.

4. THE FUTURE
Combined treatment—need for integrated pharmaccotherapy and sex therapy approaches—has been
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tions (including DE), but large controlled prospective
studies are needed in order to define an appropriate
treatment algorithm [506]. The development of new
pharmaceuticals will only refine such an algorithm
and improve our opportunity for enhancing orgasmic
function.

21.
22.
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and resulted in the first acrylic subcutaneous penile
implants in 1949 [3]. Another major innovation was
the intracavernosal implantation of acrylic rods by
Egyptian surgeon G.E. Beheri [4]. After the clinical
acceptance of malleable and semi-rigid implants,
Scott et al introduced the 3-piece inflatable device in
1973 [5]. Besides progress in the design and durability
of the penile implant, a whole industry focusing on
ED diagnosis and treatment has evolved. Diagnostic
measurement devices became more sophisticated,
but with time have largely been supplanted by more
specialized validated subjective questionnaires.

I. PENILE IMPLANT SURGERY
1. Introduction
A satisfactory erection has been the pursuit of
mankind for millennia. Historically, numerous potions
and superstitions have been employed to improve
erectile function, often with a placebo benefit.
The introduction of penile prostheses for the
treatment of men suffering with erectile dysfunction
(ED) has opened new avenues of basic research,
introduced the concept of related medical
comorbidities, established an epidemiology for this
condition, and stimulated a variety of successful
less-invasive treatment options. Indeed, recent
advances in the science and clinical management
of sexual dysfunction can largely be attributed to the
introduction of the modern day penile prosthesis.

While the newer medical treatments are considered
first and second lines of therapy, penile implants still
remain a popular and important option for men with
medication-resistant ED. Additionally, implants are
appropriate when medical therapy is contraindicated,
causes severe side effects, vacuum erection therapy
has proven unsatisfactory or unacceptable, and/or in
men with end organ failure (e.g. diabetes mellitus),
severe structural abnormalities (e.g. Peyronie’s
disease), or cavernosal fibrosis (e.g. after prolonged
priapism or infection).

Early implants were wooden splints that supported
the penis in a semi-rigid state. The French surgeon
Ambrose Pare’ suggested an “artificial penis” made of
a wood pipe constructed for patients after traumatic
penile amputation in order to facilitate urination in the
standing position. Although not intended for sexual
intercourse, one may refer to this 16th century device
as an early “penile prosthesis.”

2. Indications for Surgery
A variety of penile prosthesis designs are currently
available for implantation, but not all patients with
ED are candidates for penile prosthesis implantation.
Penile prostheses are indicated for the treatment of
organic erectile dysfunction in men who fail or reject
more conservative measures, such as oral PDE5
inhibitors, vacuum erection devices (VED), urethral
alprostadil suppositories, and intracavernosal
injection therapy. For those men, in whom penile
prostheses are suggested, careful counseling
before penile implant procedures will limit many of
the problems with postoperative dissatisfaction.
Once the discussion and demonstration of penile
implant varieties has been carried out, patients may

The first real implant using autologous materials was
the use of rib cartilage in conjunction with a tubed
phalloplasty by Russian surgeon Bogoraz in 1936
[2]. Future endeavors by this far-sighted surgeon
utilized rib cartilage in morphologically intact penises
in men suffering from ED. Unfortunately, long term
success with this method was limited by natural
resorption.
The use of alloplastic materials originates from
experimental materials developed in laboratories
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then choose a specific prosthetic type based on
their needs and preferences [6]. Younger patients
with normal manual dexterity and patients who wear
form-fitting clothing or who shower in public (e.g.
health club) often choose a three-piece inflatable
penile prosthesis because appearance in the flaccid
position is better than other designs. For these
patients, implantation of a semirigid rod penile
prosthesis requires a significant lifestyle change
and they are better served with an inflatable-type
prosthesis.

layer is a fabric of woven Dacron and Lycra, and
the outer layer is silicone. The CX and CXR have a
unidirectional weave to their fabric allowing only girth
expansion, whereas the LGX has a bidirectional
weave permitting expansion both in length and girth.
In late 1999 AMS added a Parylene coating to the
surfaces of the silicone not in contact with the body
tissues. This micropolymer increases the lubricity of
the silicone and in bench testing by the manufacturer
makes the silicone much more wear-resistant.
The AMS pump and reservoir are also made from
silicone and Parylene has not been added to their
construction at this time.

Similarly, patients with Peyronie’s disease,
secondary implantation, or neurological disease
are best served with an inflatable penile prosthesis
considering interior tissue pressures are diminished
between uses and the possibility of extrusion is
diminished [7]. For patients in whom the convenience
of inflation and deflation are not important, the risks
of mechanical malfunctions may outweigh the
concealment disadvantage of a malleable penile
prosthesis. Such patients as paraplegics – who
require external urinary collection device, those with
inadequate manual dexterity, or those with significant
obesity may be better served with a malleable penile
prosthesis.

The Coloplast cylinders and reservoir are made
of Bioflex, a material similar to polyurethane, and
silicone is used for the pump and the tubing to
connect the components. Bioflex and silicone do not
bond to each other chemically and the process used
to bond the components to the silicone tubing is
proprietary and undisclosed by Coloplast. Coloplast
Bioflex cylinders in lab testing are more abrasionresistant than silicone cylinders and clinical studies
prior to Parylene introduction bore this out, as the
studies of non-Parylene AMS devices had worse 5year freedom from mechanical revision than did the
Coloplast implants [10]. It is notable that a very large
series of Coloplast devices had virtually no failures
from the Bioflex component; most revisions were
necessitated by silicone tubing failure adjacent to
the pump [11].

3. Types of Penile Implants
There are three classes of penile implants,
hydraulic, semi-rigid, and soft silicone (Table 1) [5,
8, 9]. The hydraulic consists of two types, the threepiece inflatable and the two-piece inflatable. Two
companies manufacture the three-piece variety;
American Medical Systems (AMS) (Minnetonka,
MN) and Coloplast (Minneapolis, MN).

Coloplast devices are all pre-connected between
the cylinders and pump (Figure 1). The cylinders
are available in 2 cm increments from 10-22 cm
– longer lengths are available by special order.
Reservoir sizes are 75 cc and 100 cc. AMS devices
are available pre-connected and also as separate
components. Cylinder length for AMS is in 3 cm
increments from 12-21 cm for the standard size CX
and LGX, but 2 cm increments for the downsized
CXR. Reservoir sizes available are 65 and 100 cc.
Rear tip extenders (RTE) are 1-3 cm for the Coloplast
implants and are stackable to allow rear tips to equal
6 cm in total. RTE for AMS CX and LGX are similar
except that a 0.5 cm is also available. The CXR has
non-stackable, snap-on RTE available from 0.5 cm
to 6 cm.

TABLE 1. Available Penile Prostheses

Semirigid rods
AMS 600 (AMS)
Malleable (Coloplast)
Dura II (AMS)

Inflatable
700 CX (AMS)
700 LGX(AMS)
Alpha 1 (Coloplast)
Titan (Coloplast)
Ambicor (AMS)

Both companies market two widths of inflatable
cylinders. AMS calls its standard cylinder the CX
and its narrow cylinders the CXR. Coloplast titles its
standard cylinder the Titan and its narrow-base model
the Titan NB. The narrow cylinders are appropriate
for the thin penis and for the penis with scar tissue
where dilation to a large caliber corporal body is not
easily accomplished. All of these cylinders expand
in girth, but not in length. AMS also manufactures
the LGX cylinder that expands in girth and length.
Cylinder construction is quite different for the two
manufacturers. AMS cylinders are composed of
three layers. The inner layer is silicone, the middle

FIGURE 1: Coloplast Titan Alpha 1
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Infections are the most disastrous complications of
any implantable device. Both companies have taken
steps to decrease the incidence of these problems
by applying coatings to the prosthesis designed to
retard bacterial growth. In May 2001 AMS introduced
InhibiZone™, a patented antibiotic surface treatment
that impregnates minocycline and rifampin into the
external silicone surfaces of all the components,
except the RTE, resulting in a mottled orange
external appearance (Figure 2).

device has cylinders similar to the obsolete AMS
self-contained implant, the Dynaflex. In this 2-piece
model the pump mechanism has been moved from
the tip of each cylinder to a separate scrotal pump
attached to the two cylinders. Depression of the
pump causes fluid to move from a 3-5 cc reservoir
in the base of the cylinder to the middle of the penile
shaft achieving marked rigidity. Detumescence is
obtained by bending the penis 90° from the horizontal
position for 12 seconds. Flaccidity and erection are
compromised with this model when compared to the
3-piece multi-component device, mainly because
the reservoir volume is so severely restricted. The
device is not available with Parylene or InhibiZone™
coatings as of yet, but has a popular following and
good short-term mechanical reliability [18].

FIGURE 2 – AMS 700CX InhibiZone Device

The antibiotics elute into the implant space over
7-10 days and all traces are gone by 12 days.
Concentrations of the antibiotics represent less than
a common oral dose, but seem effective in preventing
early colonization and the development of a bacterial
biofilm layer [12]. The mechanism of minocycline
(inhibits protein synthesis) and rifampin (inhibits
DNA-dependent RNA polymerase) may help reduce
the likelihood of developing bacterial resistance
to either agent [13]. In-vitro and in-vivo studies
have demonstrated minocycline’s effectiveness in
retarding the emergence of staphylococcal strains
that are resistant to rifampin [14]. Short-term follow
up for this prosthesis enhancement shows statistical
improvement in infection reduction for first time
implant patients by a single surgeon [15] and the
manufacturer’s data bank studies [16].

FIGURE 3: AMS Ambicor

Coloplast previously marketed a two-piece device as
the Mentor Mark II. This device had a pump/reservoir
(Resipump) that contained 25cc but delivered
approximately 15-20 cc to Bioflex standard sized
cylinders. The device was not popular and Coloplast
withdrew it from the marketplace. Coloplast
developed a similar device called the Excel that has
narrow based cylinders attached to a smaller (20cc)
combined pump reservoir. This device is currently
approved in a number of markets outside the USA.
There are two types of semi-rigid rod prostheses, the
malleable and the mechanical. Coloplast’s Genesis
is a malleable device composed of a braided silver
wire surrounded by a silicone hydrophilic coat. The
AMS 650 and 600 implants have similar construction
of silicone surrounding a stainless steel woven core
(Figure 4).

Coloplast also coats their Alpha 1 and Alpha NB with
a hydrophilic coating. Initially this coating was called
Resist; this title was subsequently dropped in the
United States and the prosthesis was renamed Titan
and Titan NB. The hydrophilic coating absorbs 23
times its weight in water and the theory is that when
a coated implant is soaked in an antibiotic-containing
solution, the antibiotics adhere to the surface of the
device. No clinical studies are available as of yet,
however, a manufacturer data bank study shows a
decreased rate of implant infection when compared
to non-coated Coloplast devices [17]. Coincident with
the introduction of the new-coated Titan prosthesis,
the tips of the cylinders were changed to a more
physiologic tapered shape rather than the former
blunt appearance.
The only two-piece device presently available in the
United States is the AMS Ambicor (Figure 3). This

FIGURE 4: AMS 650 Malleable
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piece devices with
no reserve fluid
volume [21]. The
three-piece
inflataable also gives the
best flaccidity, as all
fluid can be drained
out of the cylinders
into the reservoir
when the non-erect
state is desired. The
pumping and deflati- FIGURE 6: AMS Momentary
ing mechanisms of Squeeze Pump (MSP)
both the Coloplast
and AMS models require some manual dexterity;
patients who are lacking in this ability may find it diffficult to work these devices. A recent improvement to
the AMS 3-piece is the Momentary Squeeze Pump
(MSP) (Figure 6). Compared to their previous pump
design, this smaller pump has the inflation part in
the most dependant part and the deflation site in
the upper part of the pump. It delivers more volume
per squeeze and has an easier-to find deflation buttton. The main difference with the previous pump is
that the MSP deflates completely after pressing the
deflation button for a few moments.The MSP also
has a lock-out valve precluding auto-inflation of the
implant. Early clinical reports indicate marked reducttion in time spent instructing the patient in use of this
device [22].

FIGURE 5: AMS Dura-II

The Jonas prosthesis manufactured in Germany
for over 20 years also has a silver core and silicone
covering [19]. The AMS Dura II is a unique semi-rigid
rod that features articulating segments of polyethylene
held together by a central spring (Figure 5). The
articulating segments resembling a ball and socket
are covered by a polytetrafluoroethylene sleeve and
surrounded by a silicone jacket to prevent ingrowth
of tissue into the mechanical parts.
Finally there are soft silicone rods that were originallly manufactured in France by Subrini [20]. Currently,
these inexpensive devices are sold under various
names in several countries, mostly in Europe and
Mainland China. This implant has been promoted to
aid the partially impotent man who has tumescence,
but not rigidity. The soft silicone implants are used
less often because many of these men with partial
ED now respond to oral medication. There are other
rods manufactured locally throughout the world, but
few of these find their way out of their native countries
(Table 2). Currently only one semi-rigid rod model is
available with a coating to retard infection, the Mentor
Table 2. Various semi-rigid penile prostheses

Prosthesis Name

Country

Promedon Tube Prosthesis
HR Penile Prosthesis
Silimed Penile Prosthesis
Jonas (ESKA) Prosthesis
Shah Implant
Virilis I and II Implants

Argentina
Brazil
Brazil
Germany
India
Italy

FIGURE 7: Coloplast Lockout Valve

For patients with complex anatomic issues such as
kidney transplant or neobladder, the surgeon might
consider placing a more simple prosthesis than the 3piece. Another solution might be to place the reservoir
outside of its usual location behind the pelvic bone
in the space of Retzius. Coloplast manufactures a
reservoir suited for these complicated patients. The
reservoir has a lockout valve that prevents transfer
of fluid from the reservoir into the cylinders (Figure
7). Fluid is only transferred from the reservoir to the
cylinders upon creation of negative pressure from
the pump, not in response to positive pressure on
the reservoir.

Genesis.The three-piece inflatable penile implants
are somewhat complex to insert, as they require a
reservoir placed in the abdominal cavity. However,
they do give the best rigidity and the best flaccidiity since they will fill every part of the corporal bodiies. Since reservoir capacity is capacious, stretching
of pliant tunica and compression of erectile tissue
does not cause deterioration of the erectile tissue
with time, as witnessed with self-contained or two-
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The reason the space of Retzius is chosen for
reservoirs without this auto-inflation modification
is due to its potential capacity. Three months after
reservoir implantation the new capsule formation
around the reservoir usually prevents increased
abdominal pressure from milking fluid from the
reservoir into the cylinders. The Coloplast reservoir
with lockout valve allows placement of the reservoir
in locations that would normally cause auto-inflation
(e.g. anterior to the transversalis fascia, but posterior
to the abdominal wall muscles) [23]. Many skilled
surgeons continue to use the traditional reservoir
position, even in anatomically compromised
patients, but others resort to ectopic locations, such
as mentioned above, or even place the reservoir in
an intraperitoneal location. The tubing caliber for the
AMS and Coloplast products is similar. This permits
the surgeon in specialized situations to combine
manufacturer’s components.

three-piece prosthesis. The long proximal segment
between the proximal end of the implant and the
input tube (5 cm) tends to make this tube palpable
on the shaft of the penis in thin patients resembling
what some call “tailpipe penis.” Finally, as mentioned
above, deterioration in erection with time may occur.
The three-piece “gold standard” accounts for 70%
of implants implanted in the United States, while
20% are two-piece inflatable (Ambicor) devices. The
remaining 10% are semi-rigid rods. Outside the United
States, where reimbursement by third parties is less
frequent, and the cost of the rods is considerably
less, the split is 50% inflatable and 50% rods.
Outcome studies published in the medical literature
indicate higher satisfaction from implants than pills,
injections, or VEDs [27]. In 2005 the majority of wellinformed patients elected surgical correction rather
than pursing a trial of intracavernosal injections
or VED. Many educated individuals seek out an
urologist who specializes in prosthetic urology
[28]. It is imperative that physicians with a focus
on prosthetic urology profess their qualifications on
internet search sites to enable patient connection
with qualified implanters.

4. Patient selection
When selecting a prosthesis for a particular patient
the surgeon considers the three choices of semirigid, 2-piece inflatable, and 3-piece inflatable.
All things being equal and cost not being a factor,
the 3-piece is considered the gold standard in
most industrialized countries. The semi-rigid rod
implants are easy to insert and usually easy to
manipulate. The rods are especially bendable and
with minimal exertion can easily be maneuvered in
the upward or downward position. The wire devices
will sometimes spring back and may not be perfectly
positionable for erection or in a straight downward
position [24]. Sitting and standing may require
surreptitious manipulation of the device to promote
concealment. Cystoscopy with a rigid instrument
was formerly a problem, but flexible cystoscopy has
eliminated this problem with semi-rigid rod implants.
Patients with spinal cord injury have been more
prone to have erosion of semi-rigid rod cylinders
through the glans because of cylinder pressure
and the absence of sensation. The patient lacking
cutaneous sensation may not appreciate when rods
are eroding through the tissues of the penis. Most
authorities recommend inflatable implants for spinal
cord injury patients even if the implant is used only
to facilitate condom catheter urinary drainage [25].
When considering choices of semi-rigid rods, the
mechanical model, AMS Dura II, is more expensive
than the devices using internal wires, but is “the
prosthesis of choice for patients lacking manual
or mental ability to manipulate other devices” [26].
The two-piece prosthesis is advantageous if the
surgeon desires to avoid intra-abdominal reservoir
placement since the functional result is better than
a rod implant. The Ambicor can deliver good rigidity
and fair flaccidity, or fair rigidity and good flaccidity,
but rarely good rigidity and flaccidity simultaneously.
There are other compromises when compared to the

Today a patient would be considered a good candidate
for a penile prosthesis if he had failed medical
therapy or if medical therapy were contraindicated
and the other therapies such as penile injections,
intraurethral therapy, and VED have also failed or
do not satisfy the patient. Patients who eventually
opt for an implant are usually highly motivated to
continue with sexual activity.
In many instances, the physician helps the patient
decide which prosthesis type to choose. This decision
is usually based on the physician’s comfort with the
surgical approach, assessment of body habitus,
and manual dexterity of the patient and overall cost.
Patients with a larger penis will be best served by a
three-piece inflatable device, as these devices deliver
the best rigidity. Similarly, patients with shorter penises
often choose the three-piece device, since semi
rigid rods and two-piece implants are more difficult
to conceal. Patients with limited manual dexterity
or those who have difficulty manipulating hydraulic
devices are directed towards a semi-rigid rod. An
exception to this rule is when a motivated partner
manipulates the hydraulic device for the patient.
It is important for the patient receiving a 3-piece
inflatable implant to understand that the post implant
size of his penis will invariably be slightly shorter
than his natural erection when he was fully potent.
Also, unlike a normal erection, the prosthetic erection
does not result in an increase in the size of the glans.
Preoperative consultation with the implant candidate
should explain this loss of length, but emphasize
that girth of the penis may be greater than a
natural erection, and girth, not length is responsible
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for penile rigidity. To continue along this line of
reasoning, rigidity is what produces maximum sexual
satisfaction in the female, as the area for maximal
female stimulation resides just inside the introitus.

better control for a period of time preoperatively, as
manifested by a normal hemoglobin A1C, were less
prone to develop a penile implant infection versus
a group whose Hgb A1C was elevated [31]. Other
larger series repeated this study and found no
difference in infection rates in patients with normal
or elevated Hgb A1C [32]. The presence of diabetes
raises the risk of prosthetic infection from 3% to 8%,
but the level of glycosylated hemoglobin, the fasting
blood sugar (FBS) on day of surgery, and whether
the patient was insulin-dependent were not predictive
for increased rate of infection [32]. Another study,
however, showed no difference in infection rates
between diabetic and non-diabetic men receiving
penile prosthesis [33].

Sensitivity of the penis, ejaculatory abilities, and
sexual drive are for the most part unchanged
following placement of a prosthesis. The patient
needs to clearly understand that penile implants only
restore the ability to penetrate. They do not restore
any special sensitivity or sexual drive that may have
been present in earlier years. If the cylinders are
removed at a later date, the capsule remains and
the empty space will partially fill with proliferating
scar tissue. This may make it difficult for the patient
to respond adequately to other treatments such as
medication or a VED. It is important that the patient
have a realistic expectation of his penile prosthesis.

Current work up consists of a history and physical,
with some focus on sexual desire and enjoyment.
Failure or intolerance to oral drug therapy and
knowledge of penile injections, intraurethral agents,
and VED is ascertained during initial history taking.
If the history and physical is uncertain, further
diagnostic testing may be warranted. If the patient
indicates an interest, one can prescribe oral therapy,
intracorporal injections, intraurethral pellets, or VED.
If disinterested, or a history of unsatisfactory results
with second line therapies exists, the surgeon can
explain the surgical benefits of penile prosthesis
surgery. Many high volume implanters are tertiary
referral centers for prosthetic surgery with patients
travelling from considerable distances. These
patients are often seen for the first time one day and
undergo surgery the next. The expedited work up
consists of history, physical, and assessment of the
lower urinary tract.

There are a number of possible complications
associated with penile prosthesis implantation, as
with any surgical procedure. The most common
complications
necessitating
reoperation
are
infection (1-4%) [12] and mechanical dysfunction
(5-13% in first 5 years) [10, 11]. A preoperative
consultation needs to include a discussion of these
potential causes of a return to the operating theatre.
The patient and his physician need to be mutually
satisfied they have covered the major risks and
rewards of the surgical event and this needs to be
noted in the clinical record.

5. Pre-operative Preparation and
Postoperative Care
Most penile implants are placed in patients with an
organic etiology to ED, and have failed to respond,
did not tolerate, or are unwilling to consider more
conservative options [29]. Oral therapy often fails in
men with severe ED due to diabetes mellitus or after
radical pelvic surgery. Men with severe Peyronie’s
disease associated ED, severe penile fibrosis,
or cases of post-priapism are more likely to be
considered for implantation of a penile prosthesis. In
the pre-sildenafil era it was the norm to diagnose the
precise etiology of a patient’s ED. Comprehensive
blood testing (including cholesterol, glucose and
hormone studies), vasoactive injection testing, color
duplex Doppler ultrasound, and nocturnal penile
tumescence studies were all routinely obtained. This
extensive evaluation process is now thought to be
unnecessary in the day of effective oral therapy.
Many third party payers have recognized that many
of these diagnostic tests do not influence ultimate
patient outcome and refuse to reimburse ancillary
test expenses.

It is important that the lower urinary tract be evaluated
prior to penile prosthesis surgery in order to avoid
untoward events such as urinary tract infection,
difficulty inserting a catheter, or urinary retention. It is
customary to perform a urinalysis, post-void residual
check, and if indicated a cystoscopy. Urinary tract
infections are treated and patients who are prone
to develop urinary infections (such as those with
neurogenic bladders) are placed on prophylactic
antibiotics preoperatively to maintain sterile urine for
the day of surgery. If prostate obstruction is detected,
this is treated prior to prosthesis implantation by
either medication, or surgical therapy. Post-radical
prostatectomy patients may have a bladder neck
contracture that would prevent easy Foley catheter
placement or post-operative urination. Such patients
are dilated or undergo transurethral bladder neck
incision. If significant urinary incontinence is
encountered, prosthesis insertion is delayed to
determine if concurrent artificial urinary sphincter
(AUS) placement or a male sling procedure is
recommended.

Diabetes mellitus is known to be a risk factor for severe
ED and the need for penile prosthesis implantation
[30]. In 1992 Bishop et al suggested that patients
with diabetes mellitus whose blood sugar was in

Patients shower with antibacterial soap for a few
days prior to surgery. Shaving of the genital area

898

comitte 18.indd 898

8/25/2010 1:14:19 PM

is performed in the holding area or operating room
to minimize the chance of bacterial colonization.
Antibiotics are initiated prophylactically one hour
prior to surgery. The antibiotic choice is made
by the surgeon and this decision should cover
the possibility of infection by skin contaminants.
There have never been any controlled studies in
penile prosthesis recipients demonstrating that
postoperative antibiotics decrease the incidence of
surgical infections. If a scrotal incision is utilized, a
catheter is inserted to facilitate urethral identification
and to empty the bladder completely before reservoir
placement. The catheter may be discontinued when
the patient has recovered from anesthesia or remains
until the following morning. Some surgeons opt to use
drains at the conclusion of the procedure to reduce
edema and provide an exit for corporal bleeding in
the postoperative period. Such a drain is removed
the following morning and has not demonstrated an
increased incidence of prosthesis infection [34].

than-full state that thereby restricts its expansion.
Patients particularly dislike auto-inflation if they are
attempting to achieve complete flaccidity. After three
months it is usually no longer possible to influence
reservoir capacity, and corrective capsulotomy may be
necessary to correct bothersome auto-inflation [35].

6. Anesthesia
Three-piece penile implants are placed under general
or regional anesthesia. A short acting spinal is ideal
for the procedure. Local anesthesia is inadequate
for reservoir placement. On the other hand, semi
rigid rods may be placed with local anesthesia only.
A penile block with 1% lidocaine is utilized before
a tourniquet is placed around the base of the penis
and approximately 25 cc of anesthetic is instilled
into either corpus cavernosum and held in place for
one minute. The tourniquet is released allowing the
local anesthetic to diffuse into the proximal portion
of the corpora. Infiltration of the skin incision site
completes the anesthetic block. Some surgeons
inject the corpora with a small amount of long acting
anesthetic such as marcaine to keep the patient
pain-free in the immediate post-operative period.

Pain following placement of a penile prosthesis is
variable and individual. The pain is usually more
prolonged than genital procedures without prosthetic
components.

7. Operative Technique

Some scrotal ecchymosis and swelling is common
and a scrotal hematoma, if it forms, usually slowly
resolves without operative intervention.

Surgical implantation of penile prostheses can be
carried out using a variety of surgical approaches
and incisions. Semirigid and malleable prostheses
can be implanted through a distal penile approach.
Multiple-component prostheses, however, can
be implanted by the infrapubic or penoscrotal
approach. While individual surgeons have a variety
of rationales for each of these approaches, there
does not appear to be any clear advantage in patient
satisfaction or outcome of the two approaches.
There is no difference in infection rates between
either infrapubic or scrotal incisions [30]. Patient
anatomy may dictate appropriate choice. Patients
with previous abdominal surgical procedures where
reservoir placement is difficult may be better served
with an infrapubic approach while patients with
massive obesity may be better approached through
a penoscrotal incision. Two-piece devices, because
there is no separate reservoir, are best implanted
through a penoscrotal incision.

Patients are instructed at discharge to wear brieftype underwear for the first month and direct their
penis upward if possible. Coloplast implants with a
lockout valve prevent fluid transfer from the reservoir
to the cylinders. A capsule has not formed around the
reservoir fully until three months postoperatively and
in the early period in patients without a lockout valve,
any increase in intrabdominal pressure may cause
fluid to leak from the reservoir into the cylinders
causing partial tumescence. In such cases, the patient
should either deflate his device or return to the office
for deflation. Generally at three months a capsule has
formed around the reservoir and protects the patient
from future auto-inflation. A new pump from AMS
for the three-piece prosthesis that prevents autoinflation has been recently introduced into the market.
Patients are taught how to operate their hydraulic
devices at approximately four to six weeks. Some
surgeons prefer to begin cycling of devices earlier,
but in most patients pain will be a limiting factor to
early cycling. At three months most patients are
pain free. In some cases (e.g. diabetes mellitus)
neuropathic pain may persist for longer periods
of time. If prolonged pain does occur, the surgeon
should suspect the possibility of a subclinical
infection associated with the prosthesis.

a) Distal Penile Approach
A distal penile approach is usually the best approach
for insertion of a semirigid or malleable penile
prosthesis. This incision heals well, allows complete
corporeal dilation, and facilitates rod placement.
After placement of a Foley urethral catheter, a
circumcoronal incision is carried out over 180 degrees
of the subcoronal region of the penis. Dissection is
carried down to the layer of Buck’s fascia, taking care
to avoid the dorsal penile nerves, which course within
Buck’s fascia. After Buck’s fascia is identified, stay

After patients are instructed in the operation of their
device they are advised to cycle regularly. When the
cylinders are left semi-inflated for prolonged periods
of time, a capsule forms over the reservoir in the less-
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sutures are placed in the two corpora through the
tunica albuginea lateral to the penile nerves. These
longitudinal incisions can be extended as much as
is necessary for dilation and cylinder insertion. The
corporal dilation is commenced with large scissors
to establish a track in the corporal tissue. Dilation
then follows with Hagar, Brooks, or dilamezinsert
dilators from 9 to 14 depending upon required
cylinder girth (Figure 8). Once the corpora are sized
using a Furlow or other dilator, the cylinders can be
placed (Figure 9 and 10). A small vein retractor
can be used to facilitate placement of the distal end
of the cylinder. The corporotomy is closed with 2-0
absorbable, synthetic sutures. With noninflatable
cylinders, a penile block can be performed and a
noncompression dressing is applied.

proximal and distal measurements are added to give
total corporal length and choose appropriately sized
inflatable cylinders. A length slightly less than the total
measurement is usually used to permit comfortable
positioning of the cylinders. Rear tip extenders of
size 0.5, 1, 2, 3 cm, or combinations thereof are
placed on the proximal cylinder end to adjust length.
Once measurement has been obtained, interrupted
sutures can be placed for later corporotomy closure.
The advantage to this technique is the elimination
of suture needles close to the area of the inflatable
cylinder, diminishing the possibility of cylinder
damage during corporotomy closure. Other methods
of corporotomy closure include running sutures with
or without a locking technique. Once the corporotomy
sutures are placed, cylinders are positioned in the
dilated straight corpora cavernosa using the Furlow
inserting tool with distal needle to pull the cylinders
into position. Once positioned, it is essential to
ensure that there is no kinking and complete proximal
and distal seating of the cylinders has taken place.
The corporal incision should be placed proximal
enough to allow easy exit of the input tube and
minimize cylinder/input tube contact. Closure of the
corpora cavernosum is carried out with traction on
the cylinder placement suture to maintain it in a flat,
nonkinking position and ensure adequate seating.
Following placement of cylinders and closure of
the corporotomy incision, cylinder inflation can be
tested by pumping fluid to identify any abnormalities
in position, curvature, or related problems.

b) Infrapubic Approach
The infrapubic approach allows better visualization
of the reservoir placement than the penoscrotal
approach. However, due to the proximity of the dorsal
neurovascular bundle in the infrapubic approach,
nerve injury is possible, resulting in decreased distal
penile sensation in some patients. The infrapubic
approach is carried out with a horizontal or vertical
incision approximately one finger breadth below
the symphysis pubis, allowing implantation with an
easily concealed incision once the pubic hair regrows
(Figure 11). After incision of the subcutaneous tissue,
the dissection is continued to the rectus fascia. The
rectus fascia is incised and dissected cephalad for
approximately 2 to 3 cm. A midline separation of the
rectus muscles is carried out using sharp and blunt
dissection. A pouch is created bluntly beneath the
rectus muscles to comfortably insert the inflatable
reservoir without compression.

A finger is placed beneath Scarpa’s fascia down into
the scrotum on one side to develop a sub dartos
pouch for the pump. The pump is then positioned in
the most dependent portion of the scrotum (Figure
13 and 14). The inflatable reservoir is then placed
in the previously constructed subrectus pocket
and filled with an appropriate volume of normal
saline or water/radiographic contrast media. Before
connection, it is important to release pressure on
the filling syringe and determine if any backfilling
is observed. This backfilling or backpressure may
predict an autoinflation problem in the future. Tubing
connection is then carried out using quick connectors
or suture tie plastic connectors. Snap-on connectors
are used for Coloplast prostheses. The tubing is
tailored to eliminate excessive length but to allow
for adequate pump positioning. Shodded clamps
are used to compress the tubing and the ends of the
tubing, once tailored, are flushed with inflation fluid
to eliminate small particles and blood clots. After the
tubing is connected, the adequacy of the connection
is tested by gently pulling on the connectors. All
shodded clamps are removed and the device is
inflated and deflated on multiple occasions to ensure
adequate location, placement, and erection.

Dissection is then carried out over the corpora
cavernosa. Sharp and blunt dissection is performed
on either side of the fundiform ligament, identifying
the dorsal neurovascular bundle. Note that the dorsal
nerves of the penis lie approximately 2 to 3 mm
lateral to the deep dorsal vein. Once Buck’s fascia
has been dissected free from the tunica albuginea,
the shiny white tunica albuginea is fixed with
longitudinal traction sutures. A corporotomy incision
is then carried out between the traction sutures
and the corpora cavernosa is entered (Figure 12).
The corporotomy incision can be carried out with
scalpel or electrocautery. Large scissors are then
used to carefully initiate the tunneling of the corpora
cavernosa. Hagar dilators from size 9 to 14 or
alternatively Brooks, Pratt, or dilamezinsert dilators
can be used. If corporeal fibrosis is encountered,
Rossillo cavernotomes can be used to dilate to size
12. Once dilation has been adequately carried out
bilaterally, the Furlow introducer or dilamezinsert is
used to measure the corpora cavernosal length using
a traction suture as a central point of reference. The

Following testing, thorough irrigation with antibiotic
solution is carried out and the rectus fascia closed
with interrupted sutures. The wound is then closed in
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the standard fashion with two layers of subcutaneous
tissue and a subcuticular skin suture. A dry sterile
dressing is applied, a Foley catheter placed if
necessary, and an ice pack applied. Suction drains
may be used at the surgeon’s discretion.

Closure is carried out with a subcuticular suture in
the standard fashion. In men with a penoscrotal skin
web, the horizontal skin incision can be closed in a
midline fashion or employing a Z-plasty technique to
enhance functional penile length.

Postoperatively, patients are instructed to maintain
their penis in a dependent position for 4 to 6 weeks.
Tight underwear and athletic supporters are not
used in an effort to maintain the pump in its most
dependent position.

8. Penile Prosthesis Complications
a) Infection
Periprosthetic infection, infection in the space around
a penile prosthesis, is the bane of genitourinary
prosthetic surgery. While men with these infections
are seldom seriously ill, eradication of the infection
invariably requires complete device removal.
Subsequent penile prosthesis reimplantation is
difficult due to scarring of the corporeal smooth
muscle, which leads to decreased penile length and
girth as well as difficult cylinder implantation.

c) Penoscrotal Approach
Three-piece inflatable penile prostheses, as well as,
semirigid and two-piece prostheses can be implanted
by a transverse or vertical penoscrotal incision. This
approach has distinct advantages in obese patients
and is the most common approach for routine penile
prosthesis implantation. Because the penoscrotal
approach requires differentiation of corpora cavernosa
from the corpus spongiosum during resection, initial
placement of a Foley catheter is preferred for this
approach. The incision, usually horizontal, is placed
in the upper portion of the scrotum one finger breadth
below the penoscrotal junction. The Scott/Lone Star
retractor (Lone Star Medical Products, Stafford,
TX) facilitates exposure with this incision. Once
the skin incision has been carried out, dissection
is continued lateral to the corpus spongiosum and
urethra to expose the corpora cavernosa. Incision,
dilation, and closure of the corpora cavernosa are
similar to that described previously for the infrapubic
incision, but synthetic absorbable sutures should be
used with this approach because the suture line may
be palpable postoperatively (Figure 15). Cylinder
sizing and placement are as described above. Pump
placement is likewise in the most dependent portion
of the scrotum just below the dartos fascia.

The use of prophylactic broad spectrum antibiotics
is widespread in penile prosthetic surgery; however,
the timing of the administration of these antibiotics
varies. Guidelines suggest that “infusion of the first
antimicrobial dose should begin within 60 minutes
before surgical incision and that prophylactic
antimicrobials should be discontinued within 24
hours after the end of surgery [36].”
Traditionally infection rates in revision penile
prosthetic have been higher than with primary
implant surgery. When at the time of revision surgery
the entire device is removed and the implant spaces
are lavaged with a series of antiseptic solutions
before implantation of a new device, the infection
rate is similar to that with first time (primary) penile
prosthesis implantation [37]. Earlier however, it had
been shown that when the old implant is entirely
removed and replaced with a new device, lavage
with only one antibiotic solution was enough to
achieve an infection rate equivalent to that seen with
primary penile prosthesis implantation [33].

Dissection for reservoir placements can be carried
out with a second separate infrapubic incision, but is
more commonly performed through the penoscrotal
incision (Figure 16). The scrotal skin incision is
retracted to the area of the external inguinal ring
and dissection is carried out medial to the spermatic
cord. It is important to drain the bladder completely at
this point. The transversalis fascia is then identified
and incised sharply using large scissors pushed
firmly through the medial aspect of the external
inguinal ring. Dilation is carried out with the index
finger after incision of the transversalis fascia. The
reservoir balloon is then positioned over the index
finger and placed in the perivesical space. Inflation
of the reservoir is carried out with care that no
backpressure is observed. If refilling of the syringe
occurs, pocket enlargement must be carried out to
help prevent autoinflation occurring down the line.
Once the reservoir is placed, inflated, and tubing
connected as previously described, the device is
tested in inflation and deflation modes (Figure 17).

In 1996 Brant and Mulcahy introduced the concept
of penile prosthesis salvage for infected implants
[38]. With this procedure, the entire infected device
is removed and the implant spaces are lavaged with
a series of antiseptic solutions. A new prosthesis is
then implanted. This series was updated in 2000 [39]
and again in 2003 at which time the success rate of
salvage in a series of 101 infected implants was 84%
[1]. After inflatable penile prosthesis implantation,
infection usually first becomes evident by tissue
changes around the pump. It is now generally
accepted that the entire penile prosthesis is infected.
Whether a salvage procedure is performed or the
device is removed with planned later reimplantation,
it is mandatory to remove all the prosthetic material
including, if present, polytetrafluoroethylene tubing
coverings and rear tip extenders (Table 3) [1].
Unfortunately some surgeons still remove only the
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Table 3. Mulcahy Salvage Protocol [1]

Steps

7 Antiseptic solutions

Removal all prosthetic parts and foreign material

Kanamycin and bacitracin

Irrigate wound and all compartments with 7
antiseptic solutions

Half strength hydrogen peroxide
Half strength povidone iodine

Change gowns, gloves, drapes, and instruments
Implant new prosthesis

Water pic pressure irrigation with 1 gm vancomycin
and 80 mg gentamicin in 5 liters

Primary wound closure without drains

Half strength povidone iodine

Oral antibiotics as determined by culture for 1

Half strength hydrogen peroxide

month

Kanamycin and bacitracin

pump; with subsequent removal of the rest of the
device becoming necessary because of infection.
Superficial wound separation and / or infection is
more common than periprosthetic infection. If the
entire penile prosthesis is implanted below the fascia,
routine wound care will result in wound healing without
device infection. With inflatable penile prostheses,
where the pump and cylinders are often available
as a unit, surgeons using a penoscrotal approach
often employ a technique that results in tubing being
present under the scrotal skin and subcutaneous
tissue. This is not only undesirable from a cosmetic
standpoint but it also greatly increases the chance of
device infection should a superficial wound infection
or separation occur. Routing the pump through an
opening in the back wall of the scrotal pouch for
the pump buries the tubing beneath the fascia, thus
avoiding these problems.

Systems recently introduced a lock out valve in
the top of the pump of their AMS 700MS™ device;
published rates of auto-inflation with this prosthesis
are not yet available.

c) Glans problems after penile prosthesis
implantation

Patients who are considering penile prosthesis
implantation should be told about the lack of glans
tumescence and that their erection may be shorter
than their former natural erection. Some men who
complain of lack of glans tumescence or coolness
after penile prosthesis implantation may benefit from
the use of a phosphodiesterase type 5 inhibitor or
from the use intraurethral alprostadil (MUSE, Vivus,
Mountain View, CA) [41].
Other patients may complain of poor support of
the glans penis by the tips of the prosthesis. This
downward drooping of the distal penis is referred to
as the SST deformity because of the similarity of its
appearance to the supersonic transport or Concord
aircraft. If the SST deformity is due to cylinders
which are too short, revision with implantation
of longer cylinders will correct the deformity and
result in a somewhat longer penis. Sometimes this
deformity occurs because of anatomic variations in
the relationship of the glans penis to the corporeal
tips. In this case a glanulopexy modified after that
originally described by Ball [42] may be helpful [43].

In 2001 American Medical Systems (Minnetonka,
MN, USA) introduced a dual antibiotic coating,
minocycline and rifampin, for their three-piece
inflatable penile prosthesis product line. This was
shown to decrease the infection rate 180 days
after implant from 1.61% to 0.68% [16]. Mentor
Corporation (now Coloplast) soon after introduced
a hydrophilic coating, polyvinylpyrrolidone (PVP),
for their three-piece inflatable penile prosthesis. This
coating allows the implanting surgeon to immerse the
device in an antibiotic solution of his or her choosing.
This resulted in a decrease of the infection rate one
year after implant from 2.07% to 1.06% [17].

d) Reservoir displacement
In three-piece inflatable penile prosthesis implantattion by the penoscrotal approach, the empty reservvoir is inserted blindly into the retropubic space by
perforating the fascia on the medial side of the extternal inguinal ring or through the fascia just above
the pubic tubercle. This is safely done by insuring
complete bladder emptying through a urethral catheeter. The fascial defect created should be tight to the
surgeon’s finger. Filling the reservoir with saline aftter placement helps maintain its retropubic positon.
Reservoir displacement or herniation into the inguinal
canal or upper scrotum will rarely occur. One survey

b) Auto-inflation
Partial spontaneous inflation of a three-piece
inflatable penile prosthesis sometimes occurs and
may be bothersome to the patient. In one study the
rates of auto-inflation in men implanted with threepiece inflatable prostheses after prostatectomy was
3% and in men with erectile dysfunction due to other
causes it was 5%. (p>0.99) [40] Mentor introduced
a lock-out valve in the reservoir stem which resulted
in a 1.3% rate of auto-inflation compared to an 11%
rate in historical controls [23]. American Medical
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found an incidence of this complication of 0.7% [44].
Correction of this complication is by revision through
an inguinal incision with placement of the reservvoir in its proper position and repairing the defect.

fibrotic contents of the corpora being removed [53].
This leaves a tunica albuginea shell into which the
prosthetic cylinders can be laid. Primary closure of
the tunica albuginea over the cylinders is then easily
accomplished without graft materials.

e) Distal cylinder erosion or extrusion

9. Penile Prosthesis Survival

Because of loss of sensation, erosion of a penile impplant into the urethra occurs more commonly in parapplegic or quadriplegic recipients. This erosion rate
was 18.1% (15 of 83) for cases of semirigid rods,
2.4% (2 of 84) for self contained inflatable prosthesses, and 0% (0 of 28) for 3 piece inflatable devices
[7]. Three-piece inflatable prostheses appear to be
associated with less risk of this complication in these
recipients. Distal cylinder extrusion laterally can be
repaired by creating a new cavity for the distal cylindder behind the back wall of the fibrotic sheath conttaining it [45]. An alternative technique is to perform
distal corporoplasty using synthetic material [46].
Proximal perforation of the cura during the implant
procedure can be repaired by the constructing wind
sock of vascular prosthetic material and anchoring
this to the prosthesis [47].

Mechanical failure of penile prosthesis can include
leakage from the cylinders, tubing fracture, reservoir
malfunction, connector disruption, tube kinking, and
cylinder aneurysm. Failure rates among inflatable
penile prostheses (IPP) have historically been low
(Table 4). A recent study from the University of
Arkansas assessed the long term survival of IPP,
covering both AMS and Mentor/Coloplast models
(n = 2,384), and documented the overall 15 year
freedom from reoperation to be about 60%, with no
significant difference between models [54]. Another
study evaluated the efficacy and survivability of
the two-piece Ambicor inflatable penile prosthesis,
finding that, due to recent revisions in rear tip
extenders and pump tubing reinforcement, freedom
from reoperation was 99.2%, 99.2% and 91%
at 12, 36 and 48 months, respectively (n = 146).
Corresponding patient and partner satisfaction were
similarly 85% and 76% [55]. The AMS three-piece
700 CX was evaluated for long-term survival in a
recent study including 455 patients and was found to
have an overall freedom from reoperation of 74.9%
and freedom from mechanical failure of 81.3% after
ten years [56].

However, perforation of the crus during dilation
usually occurs with the use of narrow dilators and is
recognized by the sudden passage of the dilator into
the soft tissue of the perineum. When this occurs, it
is usually possible to use large scissors to establish
the true plane of dilation down to the attachment of
the crus to the pelvic bone.
Larger dilators follow this plane, thus avoiding further
dilation of the false passage. The rear tip of the
cylinder can then be implanted within the crus. The
small false passage heals over the tip of the cylinder.
These steps eliminate the need for wind sock repair.

Table 4. Failure rates of various inflatable penile
prostheses by type and follow-up period.
Follow-up
(yrs) KaplanMeier (KM)
or mean (M)

f) Carvernosal fibrosis
Smooth muscle fibrosis occurs in men with ED
following prolonged ischemic priapism and in men who
have had removal of an infected penile prosthesis.
Dilation of the corpora can be quite difficult and
limited dilation may be all that can be achieved.
Smaller diameter penile prostheses are useful in
these cases. If primary closure of the tunica albuginea
over the prosthesis is not possible, the device may
be covered by graft material. The following graft
materials have been used for this purpose: human
cadaveric dura mater [48], polytetrafluorethylene
[49], human cadaveric pericardium [50], and porcine
small intestinal submucosa [51]. The results of
prosthetic surgery using narrow diameter cylinders
are often satisfactory. When they are not, future
upsizing to wider and sometimes longer cylinders
may be helpful [52].
In cases of severe cavernosal fibrosis, corporeal
excavation through extended corporotomies has
been successfully performed with most of the

Mechanical
failure

Prosthesis type

9.1%

CX three-piece
(AMS) Ultrex
(pre 1993
modification)

Daitch[57]

5 (KM)

Wilson[11]

5 (KM)

7.4%

Alpha 1
(Mentor/
Colopast)

Ferguson[58]

5.7 (M)

0

Malleable
–Duraphase
(now AMS)

Deuk
Choi[59]

4 (M)

7.3%

Levine[18]

3.5 (M)

2.3%

Milbank[60]

5 (KM)

6.3%

17.1%

700 CXM
(AMS)
Ambicor 2piece (AMS)
Ultrex
post 1993
modification
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10. Patient and Partner Satisfaction

m2 have a statistically significant reduction in level
of satisfaction compared with the general implant
population [68]. It is likely that penile length issues
play a large role in Peyronie’s disease and radical
prostatectomy patients in this regard. It has not
been clearly delineated why a BMI >30 kg/m2
should be associated with reduced satisfaction,
but mechanical issues relating to the pre-pubic fat
pad size have been noted in many of these men.
Efficacy can also be assessed in a more quantitative
fashion with post-operative IIEF scores. One group
reported IIEF scores 3, 6, and 12 months after
placement of a Mentor/Coloplast Alpha-1 IPP.
They found IIEF erectile function domain (EFD)
scores to be 13, 21, and 24 and IIEF Satisfaction
scores to be 9, 11, and 15 at each respective
time interval (baseline in both groups = 7) [69]. A
recent study assessing patient overall satisfaction
with a specialized questionnaire reported patient
satisfaction to be 69%, which is in general agreement
with prior reports using other questionnaires [70].
Earlier studies compared inflatable and semi-rigid
prostheses and found increased satisfaction in men
using inflatable devices over noninflatable penile
prostheses. Another study showed a corresponding
higher satisfaction among female partners of
men using inflatable protheses in comparison to
noninflatable prostheses [71].

Numerous studies have reported high satisfaction
rates for both patients and partners after penile
prosthesis implantation for the treatment of ED. In
a series of 185 patients from a group of European
institutions, authors reported a 98% patient and
96% partner satisfaction rate [61]. The rapid ability
to produce an erection and consistent excellent
rigidity with the prosthesis were two major factors
contributing to this high level of satisfaction for
this modality of ED treatment. Lower satisfaction
rates have been noted when there is an overall
loss of penile length, such as in revision surgery
after infection and in prosthesis implantation for
Peyronie’s disease with penile shortening [62, 63].
Patient satisfaction is a complex and multifactorial
issue that may include the degree of postoperative
pain and swelling, occurrence of postoperative
complications, cosmetic outcome, device function,
ease of use, and partner acceptance. Besides
shorter length of the penile erection, other reasons
given for dissatisfaction include reduced sensitivity,
diminished sexual drive, unnatural feeling by the
partner, and the partner perception of having a
diminished role in initiating erection. Another common
patient complaint is the lack of glans engorgement
during sexual activity. Typically the patient reports
that the corpora cavernosa provide satisfactory
rigidity after activating the implant, but notes a soft
and mobile glans. One recent study reported on the
beneficial effect of sildenafil (Viagra, Pfizer, NY, NY)
on glans engorgement in patients having undergone
penile implant [64]. By using the International Index
of Erectile Function (IIEF), researchers documented
that sildenafil caused a statistically significant
improvement in implant-assisted intercourse.
Similar results were reported with the on demand
administration of transurethral alprostadil in patients
with self-contained inflatable penile prostheses [65].
Research evaluating the efficacy and satisfaction of
prosthesis implantation continues. In a recent study
of 146 recipients of two-piece penile prostheses,
the authors reported 85% satisfaction among the
men and 76% satisfaction among their partners
[55]. Even more impressive is the data from a large
Italian study, which showed patient satisfaction of
97%, 81%, and 75% with the AMS 700CX, AMS
Ambicor, and AMS 600-650; partner satisfaction
was 92%, 91% and 75%, respectively [66]. A recent
case series from China reported successful coitus
in 97.6% (41 of 42) of patients after IPP placement,
which was higher than previous reports [67].
Certain patient factors may be predictors of
reduced satisfaction. In an Italian multi-institution
study surveying patients with penile implants and
Peyronie’s disease, 79% of patients and 75%
of partners reported satisfaction with the result
[61]. It is recognized that patients with Peyronie’s
disease, radical prostatectomy, or a BMI >30 kg/

Table 5. Recent publications of IPP satisfaction data
Author

Year

Satisfaction

Comment

Natali et
al[66]

2008

97%/81%/75%

AMS 700CX/
Ambicor/600650

Xuan et
al[67]

2007

97.6%

Lux et al[55]

2007

85%

Ambicor
modified 2piece

Kava et
al[72]

2007

77%

Only postrevision
patients
evaluated

AkinOlugbade
et al[68]

2006

60-86%
(15 out of 20)

RP, obesity,
and PD were
negative
predictors of
satisfaction

Mulhall et
al[69]

2003

IIEF 15 at one
year (baseline
7 out of 20)

IIEF satisfaction
domain at 1
year doubled
from baseline

Percent
achieving coitus

As expected, satisfaction domain scores for pattients with corporal fibrosis and shortened penises
who had undergone revision prosthesis surgery
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reported lower scores compared to other revission implant groups [72]. In a recent study compparing Mentor/Coloplast Alpha prostheses to the
AMS series, no difference in satisfaction rates
was found between the two models when employiing a specialized follow-up questionnaire [70].
Comparisons between IPP and other forms of ED
therapy generally reveal a higher satisfaction rate
in men with ED who chose the prosthesis. A 2003
study using IIEF erectile function domain (EFD) and
Erectile Dysfunction Inventory for Treatment Satisffaction (EDITS) scoring systems comparing IPP, inttracavernous prostaglandin E1 injections (ICI), and
sildenafil showed that IPP had significantly higher
satisfaction rates compared to the other ED treatmment modalities [27].

doctors to learn how to use their devices optimally,
ensure their devices are working properly, and
confirm there are no postoperative complications
such as infection, fluid leaks, or autoinflation.

Recommendations

Anesthesia

Indications for penile prosthesis implantation

- Inflatable and semi-rigid rods are usually
implanted under regional or general anesthesia.
Rarely, local anesthesia can be used for malleable
types of prostheses.

- Level of Evidence 3, strength of recommendation C.
Informed Consent
The patient should be informed of the following
possible complications related to the prothesis prior
to implantation: infection and its consequences,
pain, mechanical failure, penile shortening, and
autoinflation.
- Level of Evidence 3, strength of recommendation C.

- Penile prosthesis implantation is indicated for
the treatment of organic erectile dysfunction after
failure or rejection of other treatment options.

- Level of Evidence 3, strength of recommendation C.

- Level of Evidence 3, strength of recommendation C.
- The three-piece inflatable penile prosthesis is
recommended for younger patients with normal
manual dexterity, patients who wear form fitting
clothes, or patients that shower in public.

Operative Technique
- Distal penile, infrapubic, and penoscrotal are the
three main approaches for inserting the penile
prosthesis. The method chosen is based upon the
prosthesis type, patient’s specific anatomy, surgical
history, and surgeon preference.

- Level of Evidence 3, strength of recommendation C.
- Inflatable penile prostheses are recommended for
patients with Peyronie’s disease, as a secondary
implantation, or patients with neurological disease.

- Level of Evidence 3, strength of recommendation C.

- Level of Evidence 3, strength of recommendation C

Penile Prosthesis Complications
a) Infection

- Malleable prostheses are recommended for
significantly obese patients, and those with minimal
manual dexterity, or when the cost of inflatable
penile prostheses is prohibitive.

- Periprosthetic infection is an important concern
for both doctors and patients, not only because
it can cause serious illness, but also requires the
complete removal of the devices. Subsequent
reimplantation is difficult because of scar formation.

- Level of Evidence 3, strength of recommendation C.
Pre-operative Preparation and Postoperative Care

- Level of Evidence 3, strength of recommendation C.

- In order to prevent complications, it is important
to obtain the patient’s medical and sexual history
and perform a physical examination before the
prosthesis is implanted. The physician should
ensure the patient is aware of all other treatment
options and get an accurate idea of what the
patient hopes to achieve. This will help in choosing
the appropriate prosthesis for the patient.

- A number of measures have been taken to deccrease the risk of infection. Still, there is no consenssus on a standardized method of minimizing infecttion rates. AMS and Coloplast, both manufacturers
of hydraulic implants, have taken steps to decrease
infection rates by applying antibiotic coatings or hyddrophilic surfaces to their prosthetic devices. Initial
research suggests these newer interventions deccreases the rate of prosthetic infection.

- Level of Evidence 3, strength of recommendation C.
Post-op care

- Level of Evidence 3, strength of recommendation C.
- In addition to using an antibiotic coating on the
prosthesis, prophylactic broad spectrum antibiotics

- Patients are recommended to follow-up with
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have also been used with guidelines suggesting
application within 60 minutes before surgical
incision. Also, antimicrobials should be discontinued
without 24 hours after the end of the surgery.

II. VACUUM CONSTRICTION
DEVICES

- Level of Evidence 3, strength of recommendation C.

1. History

- If the prosthesis becomes infected, it is recommmended the entire prosthesis should be removed.
In certain situations a salvage procedure may be
performed in which the entire area is lavaged with a
variety of solutions and a new device is implanted.

The first report on the concept of negative pressure
being applied to the field of ED was by John King,
an American physician who described a method of
improving erections by a small vacuum pump [73]
(Figure 18). In 1917, a patent was granted to Otto
Lederer for his surgical device to produce erections
with a combination of a vacuum and a compression
ring, now known as the vacuum erection device
(VED) [74]. The credit for the popularization of VED
is attributed to a Georgian entrepreneur, Geddins D.
Osbon who (reluctant to accept his own impotence)
developed and constructed his personal VED in
1960. After perfecting the device on himself for over
a decade, it became commercially available in 1974,
but only in 1982 was he granted permission from the
Food and Drug Administration to market the device
(known as Erec-Aid®), as a prescription product – the
first of its kind [75]. Since that time several patents
have been granted, although they all share similar
device characteristics.

- Level of Evidence 3, strength of recommendation C.

b. Other complications
- Spontaneous inflation is a potential and botherssome problem with the three-piece inflatable penile
prosthesis. Additionally, lack of full glans tumesccence, shorter erections, unwanted movement of
the pump or reservoir, erosion into the urethra, fibbrosis, and mechanical failure are other potential
complications associated with penile prostheses.
- Level of evidence 3, strength of recommendation C.
Penile Prosthesis Survival
- Many studies have been conducted regarding
long-term survival of inflatable penile prostheses,
with failure rates of both the 2-piece and 3-piece
recorded as fairly low.
- Level of Evidence 3, strength of recommendation C.
- Future studies reporting device survival should
express this by using Kaplan-Meier projections
which allow meaningful comparisons of various
studies and patients with differing follow-ups.
- Level of Evidence 3, strength of recommendation C

Figure 18. VED with pump, vacuum cylinder, and
compression rings.

Prosthesis Satisfaction
- Numerous studies have shown high satisfaction
rates for both patients and partners.
- Level of Evidence 3, strength of recommendation C.

2. Devices and mechanisms of action

- One study demonstrated a higher satisfaction
rate in men with penile prostheses over other treatmments for ED such as intracavernous prostaglanddin E1 injections, intraurethral alprostadil, vacuum
erection devices, and oral PDE5 inhibitors.

There are currently a number of VED commercially
available, all using the same principle, but varying
slightly in their method of inducing a vacuum, in
their pressure-release valves, and in the shape of
the rings.

- Level of Evidence 3, strength of recommendation C.

The standard VED consists of suction cylinder and
pump to induce an erection by increasing corporal
blood flow and then a compression band placed
around the base of the penis to maintain the
erection-like state by decreasing corporal venous
drainage after the suction device is removed
(Figure 19).

- Future satisfaction studies should be prospective,
include partners whenever possible, and use
standardized forms. A new form for satisfaction in
penile prosthesis recipients needs to be developed
and validated.
- Level of Evidence 3, strength of recommendation C.
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the vacuum maneuver, are slipped from the cylinder
onto the base of the penis preventing venous return
and maintaining tumescence [77]. Then the vacuum
is released via a valve and the cylinder is removed.
The compression rings are left in place no longer
than 30 minutes to avoid ischemic damages to the
cavernosal tissue; if intercourse is to be prolonged
past this point, the band must be removed and after
few minutes the same procedure can be repeated.
The time taken to obtain an erection varies but
has been reported on an average between 2 and
2.5 minutes [78, 79]. Intermittent pumping can
improve penile rigidity, enabling more satisfactory
penetration. Patients should be instructed to pump
for 1 to 2 minutes, releasing pressure and then pump
again for 3 to 4 minutes [80]. Prescription devices
are advised and metal or other inelastic rings are
contraindicated [76].

Figure 19.
Pump creating negative pressure
in cylinder with resultant penile engorgement
and decreased corporal drainage by placing a
compression ring at base of penis.

3. Physiologic effects
The erection obtained with VED is not natural and
there are distinct differences in the physiology
of a spontaneous erection and that of an erection
following use of a VED, as outlined by Nadid and
associates [81]. Although persistent reduced blood
flow during compression has been described by one
group using plesthysmography, others using duplex
Doppler sonography found maintenance of the
cavernous arterial inflow [82, 83].
The VED promotes engorgement of the penis through
negative pressure effects and blood is trapped
in different compartments in the penis, including
subcutaneous tissues and the sinusoidal spaces
of the cavernous bodies whose diameters double
[82]. Cavernosal blood gas analysis has confirmed
that engorgement in the penis is composed of
predominantly venous blood [84].

Figure 20. VED with combined pump and cylinder
system.

Some models combine the suction cylinder and
pump into one piece and most manufacturers offer
their device with a battery-driven motor to create the
vacuum (Figure 20). The cylinder is usually clear
plastic and must be of sufficient length and diameter
to fit over the erect penis. The cylinder has a pressure
release valve designed to prevent penile injury from
excessive negative pressure.

Vacuum pressures between 100 and 225 mm Hg
are necessary to achieve erection [83]. Excessive
negative pressure can cause bruising and hematoma,
and to avoid injury to the penis only VED containing
a vacuum limiter should be used [85].

The compression rings vary widely with regard to
their thickness and grips, but some manufacturers
have introduced shaped rings with a notch to fit
over the urethra in an attempt to reduce ejaculatory
difficulties and to concentrate pressure onto the
corpora.

It is important that patients and their partners be
informed that VED-derived erections are perceived
differently when compared to naturally occurring
erections. All turgidity is distal to the constriction band
and the crura are not involved in the erection, causing
some degree of instability, leaving the potential for
pivoting at the base and often requiring manual
assistance to insert the penis into the vagina.

The base of the penis, the contact area of the
VED and the compression rings are lubricated with
copious amounts of water-soluble jelly and the
rings are fed over a loading cone to the base of the
cylinder. The cylinder is then placed over the flaccid
penis, pressed firmly against the pubic bone to obtain
an airtight seal, and suction is applied for a few
minutes to effect penile engorgement [76]. Once an
erection-like state has been produced, one or more
bands, previously rolled onto the cylinder prior to

Owing to extracorporeal congestion, the VED-erecteed penis appears more cyanotic, is cooler, and girth
is usually greater than a normal erection [78, 84].

4. Results of VED therapy
Although VED have proven to be effective in treating
ED, even in the era of PDE-5 inhibitors, the literature
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consists largely of single center observational series,
and a collection of small prospective clinical trials.
Efficacy rates of 67 to 90% have been reported
in achieving satisfactory erections but patient
satisfaction rates with the device are lower, ranging
from 34 to 68% [86-90].

expected in at least 70% of diabetics subjects, 93%
with arteriopathy,
70% with venous leaks, and more than 90% following
radical prostatectomy [86, 91, 95-99].
Patient and partner satisfaction appear to be closely
correlated and also depends on successful erection
[100].

There is a great deal of variability in the clinical
efficacy and satisfaction of VED therapy. In an
evaluation of 216 consecutives patients, Cookson et
al. reported regular device use in 69%, with a 90%
chance of attaining good-quality erections. Patient and
partner satisfaction was 82% and 89% respectively
[91]. Vrijhof et al. reported their experience with 67
patients treated with VED, and adequate erections
were reported by 72% [90]. In contrast, the experience
of other authors with patient satisfaction using the
VED has been consistently less.

5. Specialized and combined uses
In those patients in whom intracavernosal
pharmacotherapy has failed, the use of VED in
combination with vasoactive injection therapy may
lead to an adequate erection. Chen et al. studied
the effect of combining intracavernous injection
and a VED in 10 men with ED who previously
failed attempts at treatment with either method
as monotherapy [101]. They conclude that VEDs
can augment a partial response to intracavernous
injection and the combination may be an alternative
treatment before other more invasive treatments
such as a penile prosthesis are considered.

In a retrospective study, Derouet et al [92] evaluated
the medical and psychological outcome of the use of
VED in the treatment of ED in 190 patients using a
questionnaire and a clinical examination. 110 patients
(57.8%) answered the questionnaire. Twenty-two
(20%) rejected the device primarily and 34 (30.9%)
after a period of up to 16 weeks (primary rejection
rate 50.9%). A secondary drop-out rate of 8 patients
(7.3%) was observed after an intermediate time of
10.5 months. Forty-two percent of patients were
long-term users and were mainly subjects who did
not respond to intracavernosal pharmacotherapy.

Prostaglandin E1 (PGE1) agents delivered by
intraurethral administration can significantly increase
vacuum-assisted erections. Combination therapy
can increase both penile length and diameter [102].
The addition of a phosphodiesterase type-5 inhibitor
with VED improved sexual satisfaction and penile
rigidity in patients dissatisfied with VED alone after
radical prostatectomy. Raina et al. reported the
efficacy of combining sildenafil citrate with a VED
in men with ED after radical prostatectomy [103].
A total of 31 patients were instructed to take 100
mg of sildenafil 1 to 2 hours before VED use for
the purpose of sexual intercourse. Patients used
combination therapy for a minimum of 5 attempts.
Of the 31 patients, 24 (77%) reported improved
penile rigidity and sexual satisfaction. Of the 24
men, 7 (30%) reported a return of natural erections
at 18 months using combination therapy, with 5 of 7
reporting erections sufficient for vaginal penetration.

The general low acceptance of VED therapy in the
treatment of mild, moderate, and severe ED was
revealed in the series of Dutta et al. that evaluated,
using a long-term, prospective study, the satisfaction
rate, attrition rate, and follow-up treatment of
well-trained patients using a VED [93]. One
hundred twenty-nine patients received a follow-up
questionnaire regarding satisfaction, months of use,
reasons for discontinuing, and further treatment.
The overall attrition rate observed was 65% and was
lowest among patients with moderate ED (55%). All
patients with mild ED discontinued use, and a large
number (70%) of patients with complete ED also
discontinued use. Of the patients who discontinued,
most stopped treatment early (median one month,
mean four months) and 63% did not seek further
treatment. Thirty-five percent of patients were
satisfied with the device and have continued to use it
long term (mean 37 months).

The VED can also be used in men who either
have prosthesis in place but find these erections
unsatisfactory, those with fibrosis of the erectile
tissue secondary topriapism, or after an explanted
prosthesis [104, 105].
The VED has been used as a tissue expander
following surgical correction of Peyronie´s disease
in order to maintain the elasticity of the tissues
[106]. More recently, there has been interest in
the use of VED in early intervention protocols to
augment corporeal rehabilitation of post-radical
prostatectomy fibrosis. Raina et al. showed that
early use of VED following prostatectomy facilitates
early sexual activity and potentially an earlier return
of natural erections sufficient for vaginal penetration
[107]. Kohler et al. in a pilot study on the early use

Earle et al. conducted a retrospective survey to
assess the use, efficacy and acceptance of the
VED among 60 impotent men not satisfied with
intracavernosal injection therapy and found a high
dissatisfaction rate with VED therapy [94]. Eightyone percent of the men abandoned the device citing
lack of efficacy.
Certainly, organic impotence as a whole responds
well to VED therapy, with satisfactory erections
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of the VED after radical retropubic prostatectomy
showed that this form of treatment improved early
sexual function and preserved penile length [108].
For some investigators, VED have become first-line
therapy for preservation of erectile function following
treatment of prostate cancer [109].

are distinctly different from natural erections.
Level of Evidence 3, strength of recommendation C.
Results of VED therapy
- Considerable variability in clinical efficacy and
satisfaction has been reported, but, overall,
organic impotence responds well to VED
therapy, especially in those who do not respond
well
to
intracavernosal
pharmacotherapy.
Level of Evidence 3, strength of recommendation C.

6. Side effects and contraindications
Adverse effects are usually observed early in the
treatment and usually decrease with continued
use of the VED. Pain on ejaculation is reported in
3 – 16 %, with an inability to ejaculate in 12-30 %
[79, 91, 110]. Pain may occur during the creation
of the vacuum in 20 to 40 % of users. Petechiae or
ecchymosis of the penis are reported in 25-39%,
with bruising (especially at the position of the ring)
in 6 – 20% [86, 91]. Numbness during erection is
reported as the major problem in 5% [91].

Specialized and combined uses
- VED use can be combined with vasoactive injjection therapy, to give men adequate erections
in those whom monotherapy for ED has failed.
Level of Evidence 3, strength of recommendation C.
- After radical prostatectomy, VED therapy combbined with a PDE5i improved sexual satisfacttion in patients dissatisfied with VED alone.
Level of Evidence 3, strength of recommendation C.

Major complications are infrequent. Rare descriptions
of isolated, serious adverse effects after VED use
have been published including penile skin necrosis,
urethral varicosites, capture of scrotal tunica within
the penile shaft, Peyronie´s disease, and Fournier’s
gangrene [111-114].

- VED therapy has also been used as a tissue
expander to maintain elasticity following corrective
surgery for patients with Peyronie’s disease.
Level of Evidence 4, strength of recommendation C.

There are few contraindications to this form of
therapy. Patients on anticoagulant therapy and
patients with bleeding disorders must use VED with
caution [115]. Similarly, special attention must be
given to patients with a tendency for spontaneous
priapism or prolonged erections [80].

- Additionally, VED use is indicated for rehabbilitation of post-radical prostatectomy patients
to facilitate early sexual activity and potenttially improve early return of natural erections.
Level of Evidence 3, strength of recommendation C.

7. Conclusions
Use of a VED is a safe and effective form of
therapy for men with ED. The British Society for
Sexual Medicine Guidelines, an evidence-based
guideline for the diagnosis and treatment of ED,
concluded that oral pharmacotherapy with PDE5
inhibitors and VED are the first-line therapy for ED
[116]. The importance of proper patient selection
improves outcome results as confirmed by the
experience of a number of authors. VED may be
offered preferentially to elderly patients who partake
in limited intercourse attempts versus younger
patients who document lower preference for VED
because of unnatural erections and cumbersome
application.

Side effects and contraindications
- The most common VED side effects are painfful ejaculation, inability to ejaculate, generaliized pain, petechiae, bruising, and numbness.
Level of Evidence 3, strength of recommendation C.
- Serious complications from VED use are rare, but
include penile skin necrosis, urethral varicosities, captture of scrotal tissues within the penile shaft, developmment of Peyronie’s disease, and Fournier’s gangrene.
Level of Evidence 3, strength of recommendation C.
VED: Basic Principles

Recomendations

Externally applied device mechanically effects penile
blood engorgement

- VEDs are ED treatment devices that employ the
use of negative pressure to engorge the penis with
blood and constriction rings artificially trap blood
in the penis. Studies have reported the time to
erection varies, but averages from 2 to 2.5 minutes.
Level of Evidence 3, strength of recommendation C.

Cylinder/pump placed over penis creates closed
chamber; pump creates vacuum, drawing oxygenated
blood into corpora
The ring then placed at base of penis to restrict flow
of blood
Erections are unnatural

- A number of studies have reported that erections
obtained with VEDs are unnatural and therefore

Level of Evidence 3, Recommendation C
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Vacuum Erection Devices (VED)

III. ARTERIAL REVASCULARIZATION

Results
– Literature:

1. Introduction

– Largely of single observational series

The prevalence of vascular disease increases with
age and is a major cause of organic ED in men
over the age of 50. A number of medical conditions
or risk factors are associated with ED, including
hyperlipidemia, atherosclerosis, smoking, diabetes,
obesity and peripheral vascular disease. The
pathogenesis of ED in these patients appears, in
part, to be linked to endothelial dysfunction.

– Small prospective clinical trials
– Efficacy and Satisfaction Rates:
– Report by authors – 67 to 90%
– Report by patients – 34 to 68%
– Organic ED responds well to VED therapy

Arterial surgery for ED was popularized in the 1970s
and 1980s. It has since become clear that ED is
often associated with generalized cardiovascular
disease and many of the patients undergoing
revascularization surgery have intrinsic smooth
muscle dysfunction throughout their body. For this
reason, the efficacy of penile revascularization
surgery is controversial and considered by many to
still be experimental. Follow up studies vary in the
procedure used and rarely document adequate longterm objective follow up data.

– Patient and partner satisfaction appear to be 		
closely equal
Level of Evidence 3, Recommendation C
Specialized & Combined Uses of VED
– Combined with vasoactive injection therapy *
– Combined with intraurethral alprostadil therapy
– Combined with PDE5 inhibitor therapy
– Rarely in men who have “inadequate” penile 		
implant function

2. Background

– To prevent penile fibrosis (after priapism or 		
explanted prosthesis)

Historically, the success of bypass grafting for
coronary artery disease suggested bypassing
obstructed arteries could restore normal erectile
function in men suffering from vasculogenic ED.

– After surgical correction of Peyronie’s disease **
– Corporeal rehabilitation after radical prostatectomy
***

3. Pathogenesis of arteriogenic
erectile dysfunction

– * Level of Evidence 3, Recommendation C

It is now evident that ED in patients with cardiovascular disease is multifactorial in origin and cannot
be simply attributed to only an impairment of penile
blood flow due to occlusion.

– ** Level of Evidence 4, Recommendation C
–*** Level of Evidence 3, Recommendation C
Side Effects and Contraindications

A number of in vitro and in vivo studies suggest that
both endothelial dysfunction and corporal smooth
muscle dysfunction are the main factors leading to
ED in these men.

– Pain during creation of vacuum – 20-40%
– Pain on ejaculation – 3-16 %
– Inability to ejaculate – 12-30 %

- Penile skin necrosis

Therefore, even if there is a reduction in blood flow
through the penile vessels, there often coexists
underlying smooth muscle dysfunction that limits the
success of any potential penile bypass procedure.
Hence, the only select group where penile
revascularization surgery is likely to be successful is
in young men with isolated arterial stenosis following
perineal or pelvic trauma.

- Urethral varicosites

4. Penile vascular anatomy

- Capture of scrotal skin

The main source of blood supply to the penis
originates from the internal pudendal artery, although
accessory contributions may arise from the external
iliac, obturator, vesical, and femoral arteries. The
internal pudendal artery becomes the common penile
artery after giving off a branch in the perineum.

– Petechiae or ecchymosis – 12-30 %
– Bruising – 6-20 %
– Numbness during erection – 5%
– Rare side effects:

- Peyronie’s disease
- Fournier’s gangrene
* Level of Evidence 3, Recommendation C
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The three branches from the common penile
artery are named the dorsal, bulbourethral, and
cavernous arteries. The cavernous artery further
delivers multiple helicine arteries, which supply the
cavernosal tissues and sinusoids. These helicine
arteries are in a contracted state when the penis is
flaccid and vasodilate during erection.

c. Anastomosis of the IEA to the deep dorsal vein
with venous ligation.

7. Selection and investigation of the
patient with suspected arteriogenic
ED
Penile arteriography is the gold standard in assessing
patient’s suitability for arterial reconstructive surgery.
However, prior to embarking upon this procedure,
other organic causes of ED need to be excluded.
In those in whom arterial surgery is contemplated,
a penile duplex Doppler study confirms vascular
insufficiency and documents any venous leak. A
peak systolic velocity (PSV) of less than 25cm per
second suggests vascular insufficency.

The dorsal artery of the penis runs along the dorsal
surface of the penis and supplies the glans penis.
The bulbourethral artery supplies both the bulb and
corpus spongiosum, while distally the three branches
anastomose near the glans.

5. The history of penile
revascularization surgery
Michal [117] reported the first penile arterial
revascularization, in 1973, by anastomosis of
the inferior epigastric artery (IEGA) to the corpus
cavernosum. This procedure produced only shortterm success with ensusing fibrosis of the smooth
muscle and thrombosis of the anastomosis. The
Michal II procedure was then popularized where the
IEGA was anastomosed in an end-to-side fashion to
the dorsal penile artery. Hauri [118] proposed direct
arterial anastomosis of the IEGA to the dorsal artery,
but in addition, incorporating the deep dorsal vein
into the anastomosis. In principle arterialization of
the dorsal vein would improve arterial flow to the
corpora cavernosa in a retrograde manner via the
emissary veins.

Table 6. Success and failure rates according to risk
factors, From Vardi et al [122].

Success n

Failure n

(%)

(%)

Young <28 y

19 (73)

7 (27)

Old > 28 y

6 (23)

20 (77)

Young <28 y

10 (77)

3 (23)

Old ≥ 28 y

7 (32)

15 (68)

Smokers

5 (29)

12 (71)

Nonsmokers

20 (57)

15 (43)

None

11 (64)

6 (36)

Mild

10 (38)

16 (62)

Moderate

4 (44)

5 (56)

IEA to DA

4 (40)

6 (60)

IEA to DV

12 (41)

17 (59)

8 (51)

5 (49)

Variable

Age (2-y follow-up)

Age (5-y follow-up)

Virag [119] and colleagues described a procedure
in which the IEGA was anastomosed directly to
the deep dorsal vein, introducing the concept of
venous arterialization. Not only has Virag described
modifications of his technique (Virag I-VI), but also a
number of other investigators have described other
variations on this basic procedure. The principles
of surgery remain the same, consisting of distal or
proximal ligation of the arterialized vein, windows
between the artery and vein, and ligation of the
circumflex vessels and destruction of the valves
in the dorsal vein. In theory these modifications
improve inflow, while reducing venous outflow. In
concept these procedures may be attractive not only
in men with pure arteriogenic ED, but also those with
a venogenic component.

Tobacco

Venous leak

6. Principles of Surgery for Arterial
Pathology
The principles of revasularization and arterialization
surgery are based upon the following techniques
(modified from Sohn [120]):

Type of surgery

a. Anastomosis of the IEA to the dorsal artery
(revascularization).
b. Anastomosis of the IEA to the deep dorsal vein
(arterialization)

IEA to DA and
DV
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Cookson [121] analyzed surgical outcomes based
on the preoperative etiology of impotence (pure
arterial versus arterial combined with corporeal
venous leak). There was a significant improvement
in surgical outcome in patients with a pure arterial ED
compared to those with mixed etiology (67% and 42%,
respectively (p < 0.01)). The authors suggest that in
patients with arteriogenic ED, concomitant corporeal
veno-occlusive dysfunction should be excluded by
preoperative dynamic infusion cavernosography
and cavernosometry (DICC), as this may further
predict postoperative success. A Rigiscan study may
be considered in the young patient with suspected
arterial injury. Vardi [122] demonstrated that patients
under the age of 28 years showed a 73% success
rate versus 23% in the older age group. Furthermore,
non-smokers had a 57% success compared to 29%
in smokers. They also found that the presence of
venous leak and type of procedure had no significant
impact on success. However, when patients without
a venous leak were compared to a group with
moderate venous leak, the results showed a 73.3%
success versus 26.7%, respectively (P=0.32). The
authors argue this conflicting result may have been
proven significant with a larger number of patients in
the moderate leak group.

In a further study [123], success in diabetics and older
patients was lower (43% for diabetics, 39% for those
older than 50 years at surgery). Based upon their
experience, Zumbe [124] recommended the following
important factors in case selection for arterial surgery:
(i) non-responder to ICI (intracavernous injection);
(ii) age less than 55 years; (iii) non-diabetic; (iv)
cavernous venous leak excluded; (v) stenosis in the
internal pudendal artery.
Therefore, based upon the literature, the following
appear to be inclusion criteria in selecting patients
for arterial surgery:
• Age less than 55 years
• Non-smoker
• Non-diabetic
• Absence of venous leakage
• Stenosis of the internal pudendal artery

8. Complications from Penile
revascularization surgery
A number of authors have described complications
following penile revascularization procedures [123,
125, 126].The most frequent complication is glans
hyperaemia. In a series reported by Manning [123]
glans hyperemia developed in 13% of patients, shunt
thrombosis in 8%, and inguinal hernias in 6.5%.

Table 7. Odds Ratio of Success According to Risk
Factor
Odds
95% CI
ratio

9. Outcomes from penile
revascularization surgery in men
with arteriogenicED

Age
Young vs old

9.05*

2.72–34.45

Young vs old (5-y follow-up)

7.14*

0.24–1.85

3.2*

1.00–11.9

None vs any leak

2.75**

0.85–9.65

None vs moderate

2.29

0.44–12.75

Mild vs (moderate and none)

2.18

0.73–6.80

Moderate vs (mild and none)

1.19

0.28–5.40

Surprisingly, there has only been one retrospective
case series published in the literature since 2003
[131]. The lack of further studies may reflect
consensus opinion, such as guidelines [85] which
state that, “Treatment of vasculogenic ED by penile
arterial revascularization has been performed using
a variety of microvascular procedures for the past
30 years. The efficacy of this surgery is unproven
and controversial largely because, in most reported
studies, selection and outcome criteria have not
been objective and because a variety of surgical
techniques have been used.”

Tobacco
Nonsmoker vs smoker

Venous leak

The 2005 guidelines are based upon the 1996
guidelines report following a meta-analysis of this
literature. The 1996’s, stated arterial surgery was not
justified to be performed routinely, although, arterial
revascularization procedures appeared to have the
highest efficacy in young men with ED secondary to
arterial injury from pelvic or perineal trauma. Only
four articles with a total of 50 patients met the Panel’s
inclusion criteria (Table 8). These studies were
retrospective with small numbers of patients (Table
9). Objective outcome was not measured uniformly
and follow up interval in most studies was short.

Type of surgery
IEA to DA vs all

1.36

0.34–5.99

IEA to DV vs all

1.55

0.51–4.73

IEA to DA and DV vs all

2.30

0.65–8.86

* Statistically significant as determined by Wald’s
test (p≤0.05)
** Statistical trend
test as 0.05<P<0

determined by

Wald’s
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Table 8. Outcomes from penile revascularization
surgery (adapted from Sohn [120] Clinical Guidelines

Table 9. Penile arterial surgery: Criteria for article
selection by the AUA guidelines committee 1996
(updated 2005)

Panel, in

Study

N

Procedure

FU
(months)

Overall
interco_
urse
success

Jarow 1996
[127]

11

DDVA

50

92

Lukkarinen
1997 [126]

24

Hauri 4
F-F14

N/A

77

Manning
1998 [123]

62

Virag
Hauri

41

54

Manning
1998 [123]

42

DDVA

N/A

57

Kawanishi
2000 [128]

18

Dorsal Art
Hauri
FF

32

94

Exclusion criteria
•Diabetes mellitus
•cigarette smoking
Length of follow-up
•12 month minimum
Inclusion criteria
•Normal serum testosterone
•Failed
pharmacologic
erection
test
or
documentation of organicity by either abnormal
nocturnal penile tumescence or abnormal penile
blood flows (duplex Doppler ultrasonography
(DICC)
•Abnormal penile arteriogram
•Artery to artery or artery to dorsal vein
anastomosis employed in surgical technique

Sarramon
1997 [129]

114

Dorsal Art
DDVA

17

63

Sarramon
2001 [130]

38

DDVA

61

N/A

Vardi 2002
[122]

61

N/A

60

N/A

Kawanishi
2004 [125]

51

Hauri
Furlow

36-60

85.9

•Objective follow-up data reported by either duplex
Doppler ultrasonography, penile arteriogram, or
validated outcome questionnaire

Table 10. Original studies fulfilling the AUA 1996 guidelines committee inclusion criteria.
Nbr of
Patients

Months of
Follow-up
Overall: Range
(Mean)

Success Rate%
(N) Success

Criteria

Dorsal
vein

6

8 to 37 (20)

66 (4)

NPT, Doppler

DePalma et al
(1995) [133]

Dorsal
artery

11

12 to 48

60% (7)

Doppler

Grasso et al
(1992) [134]

Dorsal
artery

22

1 y for all

68 (15) 36 (8)

NPT Doppler

Jarow and
DeFranzo
(1996) [127]

Mixed

11

12 to 84
(50)

91 (10)

Doppler
DUS

Reference

Type of Surgery

Ang and
Lim(1997) [132]
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One of the largest contemporary retrospective series
is that of Kawanishi [125]. Although published in
2004 and using the 1996 guidelines, this study on
51 men with arteriogenic ED stands out from other
retrospective series in terms of objective outcome
data reported by color Doppler duplex studies and a
longer follow up period. Prior to surgery all patients
had a full assessment of their ED, which included
intracavernosal pharmacological erection tests,
penile duplex Doppler, DICC, and digital subtraction
angiography. The etiology of the arterial lesions
was blunt perineal trauma in 33 and unknown in 35.
Either the Hauri or Furlow-Fischer procedure was
used for penile revascularization. The patency of
the neoarterial blood flow was assessed objectively
by color flow duplex Doppler. The mean (SD)
subjectively estimated efficacy rate was 85.9 ± 6.3%,
after 3 and 67.5 ± 10.7% after 5 years of follow-up.
The objectively estimated efficacy rate was 84.9 ±
7.3% at 3 and 65.5 ± 13.5% after 5 years of follow-up.

version of the IIEF (IIEF-5) had increased by at least
five points. The mean follow-up interval was 22.1+/7.1 months. Veno-occlusive dysfunction was found
in 21 patients, 13 had arteriogenic disease, and 9
had both caverno-venous and arteriogenic disease.
The operation was deemed successful in 26 cases
(60.5%) according to IIEF-5 criteria. The authors
concluded that DDVA can be performed in carefully
selected older patients as long as the major risk
factors for ED are excluded. This latest paper adds
little to the previous retrospective series, as there
is a short follow-up period and no objective data
analyzing pre and post-operative erectile function
with the exception of the IIEF questionnaire.

10. Outcomes from penile
revascularization surgery in men
following perineal trauma.
Evidence supporting the traditional concept that
young men who undergo revascularization appear
to have better outcomes compared to other groups
is still limited. However, the group of patients who
appear to have definite improved outcomes from
arterial revascularization remains young men who
have sustained blunt perineal or pelvic trauma.

In the second Paris consultation in 2003, the
literature from 1993 to 2003 was evaluated. Table 6
summarizes these studies and another two studies
[135] questioned the role of arterial surgery in men with
vascular ED. They compared the sexual satisfaction
rate in 130 patients with arterial and/or venous
impotence treated with four surgical techniques
with long-term follow up. Arterialization of the deep
dorsal penile vein was performed in 39 (30%) and
78 (60%) were treated with penile implants. Sexual
satisfaction, defined as the possibility of satisfactory
sexual intercourse without any additional treatment
or pain, was evaluated by patient interview.

In the study by Vardi [122], 10 patients had
documented pelvic trauma with a mean age of
30 years. In this group, all regained satisfactory
erectile function at a two year follow-up. The
younger traumatic patients had an 80% success
rate compared to 20% in the older men (P=0.04).
The higher success rates in younger men was also
confirmed by Wespes where the success rate for
young men with traumatic arterial lesions was 100%
[135].

Of the evaluable patients, the sexual satisfaction
rate was 12% for arterialization compared to 93%
for penile prosthesis (Mean follow-up was 46 and 54
months respectively). The success rate for young
patients with traumatic arterial lesions was 100%. It
is apparent from this 2003 study that patient outcome
is poor in men undergoing arterialization compared
to other treatment modalities.

More recently Babaei [136] performed a metaanalysis and systematic review to determine
the subjective and objective outcomes of penile
revascularization surgery in patients with arteriogenic
ED. Published articles were searched up to May
2008 in the Cochrane Central Register of Controlled
Trials, MEDLINE, EMBASE, and Biological Abstracts.
Data on participants’ characteristics, study quality,
population, intervention, cure and adverse events
were collected and analyzed. Not surprisingly, the
results in men younger than 30 years old were
better than older men. The authors conclude that
‘inconsistent measurements of outcomes limited the
findings, and none of the studies were randomized
controlled trials’.

Despite the negative opinion by the AUA consensus
panel on penile revascularization surgery and
the poor outcome from the comparative study by
Wespes [135], Kayigil recently published a paper
that supported the efficiency of deep dorsal vein
arterialization (DDVA) in carefully selected healthy
elderly patients [131]. Forty-three patients with a
mean age of 59.7±-4.6 years underwent corpus
cavernosum electromyography, DICC, and penile
duplex Doppler ultrasonography. Risk factors
including hypertension, diabetes, hyperlipidemia,
smoking, psychiatric or neurologic disorders, liver or
kidney failure, and a history of major trauma were
excluded. All patients underwent DDVA using the
Furlow-Fisher technique. Surgical outcome was
tested postoperatively using the IIEF-15. A surgical
success was achieved if the score in the five-item

Recomendations
-• There are a large number of retrospective
studies reporting outcome data for penile revvascularization surgery for arteriogenic ED.
Level 3 evidence.
-• These studies are limited by variable inclus-
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sion and exclusion criteria, short length of folllow-up, and lack of objective follow-up data.
Level 3 evidence.

There was a lull in the development of venous surgery
during the middle (1940s to 1960s) of the twentieth
century. However, venous shunt surgery for priapism
made strides during this time. The 1970s and 80s
witnessed a renewal of interest in vascular ED. In
1973, Malvar [148] described the use of a Doppler
device to study penile arterial blood flow, and Michal
[117] reported direct arterialization surgery of the
corpora cavernosa. Around the same time, Fitzpatrick
performed spongiosograms, cavernosograms [149],
and deep dorsal vein venography [150]. In 1979,
Ebbehøj and Wagner [151] described the successful
correction of a venous fistula causing ED. By this
time, microsurgery in urology [152] had also arrived.

-• Young men who have sustained traumatic
arterial
lesions
appear
to
have
better
outcomes
compared
to
elderly
patients.
Level 3 evidence.
-• There are no comparative prospective
randomized studies assessing outcome of penile
revascularization surgery for arteriogenic ED.
Based upon the evidence within the literature, this
surgery may be offered to men less than 55 years
of age who are non-smokers, non-diabetic, with
absence of venous leakage and demonstrate an
isolated stenosis of the internal pudendal artery.

In 1980-1, Virag [153, 154] described cavernosometry,
arterialization of the deep dorsal vein of the penis
(DDV) and also its ligation. In that same year,
Shirai and Ishii [155] used cavernosography
during visual sexual stimulation (VSS) to study the
hemodynamics of erection. In 1982 [156], Virag
induced a pharmacologic erection in a clinical
setting by injecting papaverine into the corpora
cavernosa. Flow [157] and post-papaverine [158]
cavernosometry-cavernosography, high-resolution
ultrasonography, pulsed Doppler spectrum analysis
after papaverine [159], and duplex ultrasound [160]
were all performed by Lue in 1984-86. Puech-Leão
[161] drew attention to the role of the penile crura in
CVOD. The neural control of erection became better
understood [162], and the importance of cavernosal
smooth muscle pathology in the etiology of CVOD
[163] was recognized. The mechanism [164, 165]
and pathophysiology [166] of CVOD became more
widely understood.

Level 3 evidence, recommendation C.

IV. SURGERY FOR CORPORAL
VENO-OCCLUSIVE DYSFUNCTION
(CVOD)
“Venous surgery was performed by stubborn
surgeons to a high degree around the end of the
nineteenth century, and recommended by similarly
stubborn urologists until some years ago.”
Dieter Hauri, 2003 [137]

1.History

Soon, a classification [167] of CVOD, a diagnostic
algorithm [168], the indications for surgery [169, 170],
criteria for case selection for surgery [171], lists
of post-operative complications [172], and postoperative follow-up guidelines [173, 174] began to
appear in the literature. Unfortunately, there was no
standard surgical procedure recommended for all
patients with CVOD. Hence, different workers in the
field employed different operative techniques based
on their own convictions and logic. Also, nonsurgical
treatments such as oral drugs, vasoactive injections,
and VED were employed. Even if not effective by
itself, surgery was used as an adjunct to convert
penile injection [175] non-responders to responders
and later, oral drug non-responders to responders.

(from ancient times until the Second International
Consultation on Sexual Dysfunctions, Paris, 2003)
Although ED was known to Aristotle (364-322 B.C.)
and has been described by Sushruta in the eighth
century [138], its identification as a vascular event
occurred only in the Common Era. Galen (129-200),
Avicenna (980-1037), and da Vinci (1452-1519) have
all been credited with this [139]. Francesco Parona
[140] was the first to suggest a specific role of veins
in the causation of ED. In 1873, he conjectured that
varicose superficial dorsal veins of the penis could
cause ED by excessive blood run-off, and reported
good results with saline sclerotherapy. Towards the
end of the nineteenth century, superficial, and later,
deep dorsal vein ligations were reported by Raymond
[141], Duncan [142], Wooten [143], and Lydston
[144] (100 cases). In the twentieth century, between
1936 and 1953, Oswald Lowsley [145] introduced the
concepts of bulbocavernosum and ischiocavernosus
plication and suspensory ligament tightening [146],
in addition to reporting an experience with more than
1000 patients, including 273 who were assiduously
followed up over 17 years [147].

A number of different and innovative surgical
options were offered to patients with CVOD. These
included deep dorsal vein arterialization [130, 176178], cavernosal vein arterialization [179], deep
dorsal vein ligation-excision [180, 181], spongiolysis
[182], pericavernoplasty [183], ligation of multiple
venous systems [184], crural vein ligation and/or
crural plication [185-188], antegrade and retrograde
therapeutic embolization [189-195], and combined
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ligation-embolization [196] of penile veins using
different agents. Over time, many researchers
reported their results [173, 197-200] with CVOD
surgery and published CVOD reviews [201-203].

supersede this recommendation (viz. that of the NIH,
1993, and the AUA, 1996).”

2. The Present
(from the Second International Consultation on Sexual
Dysfunctions [209], 2003, to the 3rd International
Consultation on Sexual Medicine, 2009)

However, contrary opinions began to appear, such as
Sharlip’s 1991 article titled “The Incredible Results of
Vascular Surgery,” [204]

The important guideline publications in this time period
have been the AUA Update on the Management of
ED, 2005 [85], and the ISSM’s Standard Practice in
Sexual Medicine [120] textbook:

‘Since the end of the 1970s, many investigators have
reported success of 70-80 % or more with various
forms of penile vascular surgery. Few investigators
have reported surgical success less than this. While
the results of penile vascular surgery may actually
be this good, there are five reasons I find these
reports hard to believe and, therefore, incredible.
First, our methods of patient selection for this surgery
have been imprecise and unreliable because of
unstandardized and inaccurate diagnostic testing
for vasculogenic impotence. Second, we have used
follow-up methods which are not objective, not
controlled and not standardized. Third, some of our
surgical techniques are not rational. Fourth, a sham
or placebo effect of surgery may account for a large
number of successful operations. Fifth, we have
not taken care to eliminate author prejudice in the
reporting of surgical results.’

‘Penile Venous Reconstructive Surgery Recommenddation: Surgeries performed with the intent to limit the
venous outflow of the penis are not recommended.
[Based on review of the data and panel consensus.]
Since the publication of the 1992 NIH Consensus
Statement and subsequently the 1996 Report, there
has been no new substantial evidence to support
a routine surgical approach in the management of
veno-occlusive ED. While the hemodynamics of
veno-occlusive ED are recognized, it is difficult to
distinguish functional abnormalities (smooth muscle
dysfunction) from anatomical defects (tunical
abnormality). It also is difficult to determine what
percentage of ED is due to veno-occlusive ED
independent of general arterial hypofunction, how to
accurately diagnose this condition, how often arterial
insufficiency coexists, and whether or not there exists
a subset of patients with this disorder who would
benefit from surgical intervention. Currently, there
is no evidence from randomized controlled trials
documenting a standardized approach to diagnosis
or the efficacy of treatment for veno-occlusive ED.
This lack of new evidence suggests that no changes
in the previous guideline statement are warranted.’
(Chapter 1-25)

In December 1992, the NIH held a Consensus
Development Conference [205] on impotence and
suggested that arterial revascularization procedures
havea very limited role.
Similarly, in 1996, the AUA released its guidelines
[76] on the management of ED, wherein it stated
that :“Venous surgery and arterial surgery in
men with arteriosclerotic disease are considered
investigational and should be performed only in a
research setting with long-term follow-up available.”

The ISSM’s Standard Practice in Sexual Medicine
states:
Further research should focus on diagnostic
possibilities to differentiate isolated venous leakage
from systemic intracavernosal disease. Results of
evidence–based medicine meta-analyses in surgery
of the venous system should be integrated in our
future approaches. Basic research on intracorporal
hemodynamics should be pursued. For future
clinical studies, validated survey instruments such
as the IIEF should be administered both pre- and
post-operatively to determine long-term success.
However, in spite of all these admonitions, a review
of the recent literature on this subject between 2003
and the present time of this writing shows there have
been several publications on virtually every aspect
of CVOD: basic science and hemodynamics [210213], pathogenesis [214-218], investigations [213,
219], surgery [131, 220-226], prognosis [227, 228],
and post-operative changes [229].
It must be conceded that not all workers in the field
continue with the same old techniques of deep

The proceedings of the First Paris International
Consultation on Erectile Dysfunction [206] (1999)
state, “ …the immediate results are satisfactory but
relapse can be observed a few months later…these
patients must be evaluated by specialized testing
and should be treated at centers capable of providing
longitudinal follow-up, if possible within research
protocols.”
The Second International Consultation on Sexual
Dysfunctions [207] (2003) was much less optimistic:
“Revascularization and venous ligation procedures
have not demonstrated the necessary surgical
simplicity and reproducibility of results to make them
a widely applicable treatment option for erectile
dysfunction…[201, 208]…There is still a need for
further study with well defined diagnostic criteria,
surgical techniques, and standardized patient and
partner outcome assessment…….It is the conclusion
of this committee that with the current review of
evidence based analysis there are no additional
outcomes data of sufficient quality or quantity to
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dorsal vein arterialization and penile vein ligation,
or minor modifications of the same any longer
(the recent description of an otherwise innovative
extraperitoneal laparoscopic approach to the ligation
of the dorsal penile venous system is an exception).
Today, it is agreed by most that venous leakage is an
effect rather than a cause, and newer pathogenetic
mechanisms that cause CVOD, and therapeutic
possibilities that might address these causes, are
being examined. The hunt for an effective surgical
cure is still on.

6) Glans hyperemia
7) Hematomas after DDV arterialization
8) Inguinal hernias
9) Penile edema
10) `Vascular’ pain after embolization procedures

C) CVOD – causes
1) Congenital vascular anomalies
2) Trauma

3. And the Future

3) Arterial disease, e.g. hypercholesterolemia

It would be utopian to have an oral pill for all CVOD,
engineered healthy cavernous smooth muscle, or
maybe an injectable endoluminal vein sealant. An
aspect of CVOD that needs study is the phenomenon
of crural compression. The observation that
compression of the crura of an erect penis increases
intracavernosal pressures in its distal cylinders and
improves erection was first made by Puech-Leão et
al in 1987. Since then, although there have been
experimental and animal studies [51, 230-233], its
therapeutic potential in humans with CVOD has not
been exploited [234].

4) Arteriosclerosis
5)Alterations in cavernosal
trabeculae, or tunica albuginea

smooth

muscle,

6) ? Psychogenic
7) Post-priapism
8) Unknown

Levels of Evidence and Recommendations

4. Appendix

1. At the time of this writing, CVOD surgery in the
management of ED remains controversial. Level of
Evidence 3, strength of recommendation C.

(The bullet points in these lists have been culled
from various publications in the literature, collated
and merely presented as guidelines to workers in
the field of CVOD.)

2. The weight of available evidence is contrary to
routine use as a treatment option for ED. Level of
Evidence 3 strength of recommendation C.

A) CVOD Surgery – types of interventions

8) Pericavernoplasty

3. CVOD surgery, as it is practiced today, does not
conform to the desiderata of good clinical practice
(GCP) or evidence-based medicine (EBM). The
normal diagnostic values for available tests,
universal diagnostic criteria for case selection
for surgery, consensus on choice of operation in
a given patient, etc. have not been unequivocally
established. There is a need to establish a Standard
Operating Procedure (SOP) for CVOD. Level of
Evidence 3, strength of recommendation C. While
CVOD surgery is still considered investigational, it
may be offered in special situations.

9) Therapeutic embolization

Level of Evidence 1, strength of recommendation C.

1) Superficial dorsal vein ligation
2) Deep dorsal vein ligation/ excision
3) Crural vein ligation
4) Crural plication/ ligation
5) Deep dorsal vein arterialization
6) Cavernosal vein arterialization
7) Spongiolysis

10) Combinations of the above

i) With informed consent in writing in a teaching
hospital or an investigational or research setting.
Level of Evidence 3, strength of recommendation C.

11) Extraperitoneal laparoscopic penile vein ligation

B) CVOD Surgery – complications / side effects

ii) If CVOD is undertaken, it should be required to
follow an operated patient longterm (48 months
post-operatively).
Level of Evidence 3, strength of recommendation C.

1) Glandular hypo/ anesthesia
2) Skin necrosis
3) Wound infections

iii) Post-operative follow-up should include objective
evaluation of the penile vascular and erectile status.
Level of Evidence 3, strength of recommendation C.

4) Penile curvature
5) Penile shortening

iv) Penile color duplex Doppler ultrasound after

919

comitte 18.indd 919

8/25/2010 1:14:27 PM

complete cavernosal smooth muscle relaxation is
the gold standard investigation of choice for both
pre-op and post-op objective assessment.

[15]Wilson SK DJ, Henry GO. Short-term Follow-up for
Enhanced Americn Medical Systems CX Prosthesis. J Urol.
2002: 169:1333A
[16] Carson CC, 3rd. Efficacy of antibiotic impregnation of
inflatable penile prostheses in decreasing infection in
original implants. J Urol. 2004 Apr: 171:1611-4

v) Young patients with site-specific congenital, posttraumatic or post-inflammatory leaks may also be
considered for vein ligation surgery with informed
consent. The choice of operation offered should be
decided on available wisdom and infrastructure, the
experience and preference of the operating surgeon,
and the basis of the site, nature, and size of the leak.
Level of Evidence 3, strength of recommendation C.

[17]Wolter CE, Hellstrom WJ. The hydrophilic-coated inflatable
penile prosthesis: 1-year experience. J Sex Med. 2004
Sep: 1:221-4
[18] Levine LA, Estrada CR, Morgentaler A. Mechanical
reliability and safety of, and patient satisfaction with the
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vi) Validated measuring instruments (e.g. IIEF)
should be used both pre-and post-operatively.
Level of Evidence 1, strength of recommendation C.
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Pharmacotherapy
for Erectile Dysfunction
C Donatucci (USA), I Eardley (UK),
J Corbin (USA), A El-Meliegy (Saudi Arabia), K Hatzimouratidis (Greece)
K McVary (USA), R Munarriz (USA), Sun Won Lee (S Korea),
trazodone). For these drugs, which are not commonly
used, and for which there is no new data, we have
not included any comments. Interested readers
are referred to the publications that have followed
previous Consultations. The second group of drugs
includes those that are currently under clinical
development. Inevitably there is less published data
relating to these drugs and we have reviewed that
which is available, although much of it is published
only in abstract form. This inevitably restricts
our ability to make significant recommendations
regarding these drugs.

Introduction
For most men with erectile dysfunction, pharmacott
therapy provides the initial form of therapy. Historict
cally, locally active agents were used, such as injt
jectable papaverine, phentolamine and prostaglandt
din. In the late 1990s, the first effective oral agent,
namely sildenafil, became available and it was soon
followed by other similar drugs such as vardenafil
and tadalafil. While all these agents acted peripherat
ally within the penis, drugs that work within the centt
tral nervous system to improve erectile function have
proven more difficult to develop, with apomorphine
currently the only licensed agent.

We would regard this chapter as a reference source. It
should be the starting point for interested readers and
researchers, and hopefully summarises the medical
literature in this area at a point in time.

This chapter seeks to initially place these agents
within the physiological and pharmacological context.
Brief resumes of the relevant physiology are supplemt
mented by short sections outlining the mechanisms
of action and relevant basic science that underpins
the most commonly used and investigated agents.

Overall we are able to make the following
general recommendations:
1. PDE5 inhibitors are effective, safe and well
tolerated therapies for the treatment of men
with erectile dysfunction. Almost all currently
available evidence relates to sildenafil, tadalaff
fil and vardenafil (Grade A)

The major portion of this chapter provides an evidt
dence based review of the clinical data that relates
to the available orally active agents. The efficacy,
tolerability and safety of the drugs are reviewed, with
much of the data being presented in tables which summt
marise the many large controlled trials that have been
published. We have not included unpublished data,
since it will not have undergone peer review. On the
basis of this data we have been able to make a numbt
ber of recommendations in relation to these agents.

2. PDE5 inhibitors are first line therapy for most
men with erectile dysfunction who do not have a
specific contraindication to their use (Grade C)
3. There is no evidence of significant differef
ences in efficacy, safety and tolerability betf
tween the PDE5 inhibitors (Grade A)

The final portion of the chapter deals with locally
active agents, and where possible seeks to present
data relating to the efficacy and safety of these
agents. The volume of good quality data relating to
such agents is small, and our recommendations are
accordingly less strong.

4. Apomorphine is an effective and well toleraf
ated treatment for men with erectile dysfunctf
tion (Grade A)

Two groups are drugs are also worthy of mention. The
first group contains drugs that have been reviewed
in previous consultations (notably yohimbine and

5. Sildenafil has superior efficacy to apomorpf
phine in the treatment of men with erectile dysff
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function (Grade A). The are no trials comparing
the other PDE5 inhibitors and apomorphine

the input from higher centers [1,2] and contains premotor
neurones that project directly onto spinal autonomic
preganglionic neurones. The PVN plays a key role in
the erectile response and stimulation of this nucleus
results in seminal discharge in unanaesthetised rats
[3] and erection and ejaculation in anaesthetised rats
[4]. Dopaminergic neurones are the main components
of the PVN which is believed to be the nucleus where
apomorphine acts as a dopaminergic substance. From
the PVN, signals are transmitted to the brainstem nuclei
and then to the periphery of the erectile axis [5,6, 7].

6. We recommend some standardisation of the
assessment of psychosocial outcomes within
clinical trials in the field of erectile dysfunctf
tion (Grade C)
7. Intracavernosal injection therapy with alpf
prostadil is an effective and well tolerated
treatment for men with erectile dysfunction
(Grade A)

Dopamine is one among a number of important central
neurotransmitters involved in the initiation of erection. It
is the main transmitter within the PVN [3,8] and plays an
important role in the central control of erection. Dopamine
receptors are divided into two main families D 1 and D2like receptors that are in turn further subdivided into D1
to D5 receptor subtypes. Apomorphine has a higher
affinity for the D2-like receptors [9] that are thought to
be the main site for the induction of erections in the PVN
[10]. Apomorphine is therefore postulated to increase
erectile responses by acting as a conditioner in the
PVN, increasing the response to sexual stimuli resulting in
enhanced erections induced in the periphery [11].

8. Intracavernosal injection therapy with alpf
prostadil should be offered to patients as second
line therapy for erectile dysfunction. (Grade C)
9. Intraurethral alprostadil is an effective and
well tolerated treatment for men with erectile
dysfunction (Grade A)
10. Intraurethral alprostadil is a less effective
treatment than intracavernosal alprostadil for
the treatment of men with erectile dysfunction
(Grade A)

Apomorphine is an agonist of the D1-and D2-receptor
subtypes that are mainly located in the paraventricular
nucleus of the hypothalamus. Oxytocinergic neurons
in this nucleus are responsive to the administration
of apomorphine via activation of both the D1-and D2receptor subtypes, which subsequently induces a
cascade of events that reach the periphery to elicit penile
erection. It has been suggested that nitric oxide acts as
a cofactor at the level of the paraventricular nucleus
of the hypothalamus with regards to the activation of
the oxytocinergic neurons [12]. In this scenario, the
presence of nitric oxide is thus mandatory in order
to allow for the action of apomorphine. A sublingual
formulation of Apomorphine has been approved for
the treatment of erectile dysfunction in several parts
of the world at the doses of 2 and 3 mg. The erec
togenic effects are usually seen within 20 minutes of
its administration.

More detailed recommendations are made
throughout the chapter.

a.Mechanisms of action
I.Centrally acting drugs
Although the mechanisms underlying erectile function
are not fully understood, some advances have been
made regarding the interplay of central and periphe
ral mechanisms. It is now widely agreed that central
disinhibition plays a crucial role in the induction of
erectile responses and this has led to the development
of a number of centrally acting agents, most notably
the dopaminergic substance apomorphine and the
melanocortin analogue PT-141.

Melanocortins are implicated in the regulation of
sexual behaviour including penile erection, sexual
motivation and in the female rat the secretion of
sexual attractants from the preputial gland [13,
14]. Through cloning techniques five types of
melanocortin receptors (MC1, MC2, MC3, MC4, and
MC5) have been characterized [15]. Bremelanotide
(PT-141) is a synthetic peptide analogue of αmelanocyte stimulating hormone (α-MSH) activating
melanocortin receptors 3 and 4 (MC3R and MC4R).
It is an active metabolite of melanotan II. The effects
of α-MSH on sexual behaviour, including grooming,
stretching, yawning and penile erection, have been
demonstrated in laboratory animals, and it is believed
to act downstream from dopamine and oxytocin in
hypothalamic centres near the third ventricle at the

The current state of knowledge of the central
mechanisms involved in the development of and
control of penile erection are discussed in Chapter
[x]. In short, erections are initiated, in large part, by
central stimuli. It is thought that stimuli from higher
centers pass via the medial preoptic area (MPOA), and
the paraventricular nucleus (PVN), both of which
lie within the hypothalamus. The role of the MPOA is
to recognise sensory stimuli from the higher brain
centres and integrate them with sexual motivation and
copulatory motor programmes. The PVN seems to integrate
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MC4R [16]. When subcutaneously administered has
been reported to initiate penile erection in normal men
as well as men with psychogenic and organic erectile
dysfunction [17-19]. It is also noted to significantly
increase sexual desire. The frequent side effects
associated with melanotan II administration are nausea
and stretching/yawning. Although clinical trials have
been undertaken to assess the potential use of
an intranasal formulation of this compound for the
treatment of men with erectile dysfunction, it has
not yet been licensed, and at the time of writing,
development of bremelanotide for men with ED
appears to have ceased.

[13] Thody Al, Donohoe SM, Shuster S. alpha-Melanocyte stimu
lating hormone and the release of sex attractant odors in the
female rat. Peptides 1981; 2(2): 125-9.
[14] Van der Kraan M, Adan RA, Entwistle ML, Gispen WH, Bur
bach JP, Tatro JB. Expression of melanocortin-5 receptor in
secretory epithelia supports a functional role in exocrine and
endocrine glands. Endocrinology 1998; 139(5): 2348-55.
[15] Wikberg JE, Muceniece R, Mandrika I, Prusis P, Lindblom J,
Post C, Skottner A. New aspects on the melanocortins and
their receptors. Pharmacol Res 2000; 42(5): 393-420.
[16] Van der Ploeg LH, Martin WJ, Howard AD, et. al. A role for
the melanocortin 4 receptor in sexual function. Proc. Natl.
Acad. Sci. 99: 11381-11386, 2002.
[17] Dorr RT, Lines R, Levine N, Brooks C, Xiang L, Hruby
Hadley ME. Evaluation of melanotan-II, a superpotent
cyclic melanotropic peptide in a pilot phase-I clinical study.
Life Sci 1996; 58(20): 1777-84.
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creased accumulation of blood in corpus cavernost
sum caused by this relaxation is the underlying basis
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Figure 1: Regulation of penile corpus cavernosum
smooth muscle relaxation and effect of PDE5
inhibitors.

PDE5 inhibitors do not increase the nitric oxide level,
but they potentiate the nitric oxide effect to stimulate
erection. Without sexual arousal, which triggers
the nerve-nitric oxide pathway, these inhibitors are
ineffective. The same type of synergistic effect
between PDE5 inhibitors and nitric oxide was found
at the time of discovery of the caffeine inhibitory effect
on PDEs more than forty years ago [3], whereby
caffeine, which is a PDE inhibitor, was shown to be
synergistic with epinephrine to elevate cAMP in dog
liver. In other words, caffeine alone had little if any
effect on metabolism of several isolated tissues,
but when added together with a stimulator (such as
epinephrine or glucagon) of cAMP production, which
also had minimal effect when added alone, caffeine
had a pronounced effect to increase cAMP as well
as the tissue metabolic response to cAMP. This
same principle also applies to the combination of
PDE5 inhibitor and nitric oxide (sexual arousal) in
the cGMP pathway that causes penile erection.

that degrades cGMP. This results in decreased
degradation of cGMP, which maintains higher cellt
lular levels of cGMP in both corpus cavernosum
and the vessels supplying it. This increases relaxat
ation of the smooth muscle, which dilates the corpt
poreal sinusoids resulting in increased blood flow,
allowing an erection to occur. The pathway shown
in (Fig. 1) may not work properly if the cGMP levet
el in corpus cavernosum smooth muscle cells is
not elevated sufficiently or if relaxation of smooth
muscle in the tissue is deficient/incomplete [1,2].

PDE5 was discovered by Corbin and colleagues
[4,5]. A cartoon depicting the PDE5 structure is shown
in (Fig. 2). The enzyme is a homodimer containing
two identical subunits with molecular weight of about
100,000 daltons per subunit. Each of the two subunits
has a catalytic domain and a regulatory domain. The
catalytic domain, but not the regulatory domain, is
the target of PDE5 inhibitors. The catalytic domain
contains a single binding site for cGMP. When cGMP
occupies this site the catalytic machinery, which is
located very near the catalytic cGMP-binding site,
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Figure 2: Cartoon of PDE5 structure showing competitive inhibitory effect of PDE5 inhibitor on the catalytic
domain. P = phosphate; NH2 = amino terminus; S = Serine-102; A and B = GAF A and GAF B subdomains,
respectively; PKG = cGMP-dependent protein kinase.
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breaks the cyclic phosphate bond of cGMP to form
linear 5’-GMP. This dampens or terminates cGMP
action. The catalytic machinery has been shown to
utilize divalent cations such as Zn++ [6]. Because
they have similar structures as cGMP, sildenafil or
other PDE5 inhibitors can also occupy the catalytic
site, thus blocking access to cGMP. In fact, sildenafil
occupies the site about 1000 times more avidly than
does the natural substrate, cGMP. However, the
PDE5 inhibitors are not broken down by the catalytic
machinery. Occupation of the catalytic site by these
inhibitors competitively inhibits cGMP breakdown
since cGMP cannot bind to gain access to the
catalytic machinery. Inhibition of cGMP breakdown
leads to elevation of cGMP in smooth muscle cells of
the penile corpus cavernosum, resulting in relaxation
of the muscle and penile erection.

Other PDE5 inhibitors are in the pipeline. Some
of these inhibitors have a similar overall structure
as sildenafil and some, such as tadalafil, have
significantly different structures (Fig. 3). A part of
the structure of each PDE5 inhibitor also resembles
the structure of cGMP (see circled component).
This is important since these drugs are competitive
inhibitors (antagonists) of cGMP for PDE5, and they
are believed to form some of the same molecular
interactions
(hydrogen
bonds,
hydrophobic
stacking interactions, van der Waals contacts,
ionic interactions, etc) as cGMP forms with amino
acids in PDE5. Based on x-ray crystal structures of
PDE5 inhibitors co-crystallized with PDE5 [9,10]
and studies using site-directed mutagenesis [11],
sildenafil, for example, forms at least seventeen
contacts with amino acids in PDE5. Combination of
the numerous contacts between inhibitor and PDE5,
and the strength of each contact, confer high affinity
(low IC50) for inhibitor. Three of these amino acids
(Tyr-612, Gln-817, and Phe-820 in human PDE5)
have been shown to be the most critical contacts for
both cGMP and the PDE5 inhibitors that have been
studied to date. The fact that PDE5 inhibitors form
stronger contacts with PDE5 compared with other
PDEs underlies selectivity of PDE5 inhibitors.

Major research efforts have led to the production and
development of compounds that are selective and
potent in inhibiting particular PDEs [7]. Sildenafil
(Viagra, Pfizer) was the first commercialized
compound in the class that inhibits PDE5. This
class has been joined by vardenafil (Levitra, Bayer
Schering Pharma/Schering Plough) and tadalafil
(Cialis, Lilly) in most countries of the world, and
by udenafil (Zydena, Dong-A Pharmaceutical) and
mirodenafil (SK Chemical Co., Ltd.) in Asia [8].
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the enzyme [12]. The regulatory domain of PDE5
contains two GAF domains (GAF A and GAF B) and
a site for phosphorylation by PKG. The inhibitors
do not bind to the regulatory domain. Binding of
cGMP to GAF A of the regulatory domain stimulates
breakdown of cGMP at the catalytic site, and this
process also stimulates phosphorylation of the
enzyme. PKG phosphorylates this site (Ser-102 in
human PDE5A1) about 10 times faster than cAMPdependent protein kinase (PKA) does, and PKG
is thought to be the main physiological catalyst for
this phosphorylation reaction. When cGMP binds
to the allosteric site, cGMP is not degraded as it
is in the catalytic site, but PDE5 enzyme activity is
stimulated by this binding reaction. Phosphorylation
also activates PDE5 enzyme functions. The two
stimulatory actions together represent a physiological
negative feedback process for the cGMP pathway,
i.e., when cGMP increases in cells the breakdown
of cGMP is stimulated [13]. This negative feedback
dampens the cGMP signaling leading to penile
erection or other effects of cGMP. Whether or not
irregularities in this negative feedback system could
partly explain erectile dysfunction, priapism, or other
afflictions is unknown. However, in the presence of
PDE5 inhibitor the negative feedback is blocked and
inhibitor binding to the catalytic site not only elevates
cGMP, which stimulates the catalytic site by binding
to the regulatory domain, but it also stimulates
the catalytic site by inducing phosphorylation of
PDE5. Therefore, the PDE5 inhibitor stimulates its
own binding to the catalytic site, which turns the
negative feedback process of the physiological
cGMP pathway into a positive feedback process for
the PDE5 inhibitors. This means that when cGMP
is elevated in smooth muscle cells after a patient
takes a PDE5 inhibitor tablet, this should stimulate

the catalytic site to bind more of the inhibitor. That
is, the PDE5 inhibitor stimulates its own efficacy.
For example, were it not for this built-in enzyme
mechanism, a 200-mg dose rather than a 100-mg
dose of a particular PDE5 inhibitor might be required
to induce penile erection in a particular patient.
An interesting feature of PDE5 is that the catalytic
site is an important regulatory site in addition to its
catalytic function of breaking down cGMP [13,14]. A
result of this regulation is physiological enhancement
of both negative feedback of the cGMP pathway
and positive feedback of the PDE5 inhibitor effect
as follows. When cGMP is elevated and interacts
with the catalytic site, both binding of cGMP to the
allosteric site and phosphorylation of the enzyme are
stimulated. Thus, these two stimulatory effects are
reciprocal. Since cGMP binding to the allosteric site
stimulates phosphorylation and vice versa, these
two stimulatory effects also demonstrate reciprocity.
Therefore, all three functional sites (catalytic site,
allosteric cGMP-binding site, phosphorylation site)
are reciprocally stimulated. The combined result of
these interactions represents a powerful negative
feedback system for the cGMP pathway, i.e., when
cGMP increases, cGMP breakdown is stimulated.
Apparently, cells cannot tolerate excess cGMP and
have evolved an intricate negative feedback control
system to dampen cGMP elevation and facilitate
termination of cGMP effects. Again, the PDE5
inhibitors inadvertently exploit the physiological
feedback system by substituting for cGMP in binding
to the catalytic site to stimulate their own effects in a
positive feedback manner.
Assuming all other factors are equal, the higher the
affinity (potency) of a PDE5 inhibitor for PDE5, the
lower the expected dose of the inhibitor that will be

Table 1: Pharmacodynamics of the PDE5 inhibitors
Inhibitor

IC 50 for PDE5

PDE Selectivity

Source

Udenafil

8.2 nM

Low activity against PDE3, PDE6

Doh H et al [15]

SLx-2101

0.24 nM

-

Sweetnam et al, [16]

Avanafil

1 nM

“Highly” selective

Kotera J et al [17]

Mirodenafil

0.33 nM

Similar to sildenafil

Lee et al, [18]

Sildenafil

3.5-10 nM

Sildenafil *

3.7 nM

Vardenafil

0.14-1 nM

Vardenafil *

0.091 nM

Low activity against PDE6
Very low activity against PDE1

Francis SH and Corbin JD [20]

Tadalafil

1.8-10 nM

-

Francis SH et al, [19]

Francis SH et al, [19]
Low activity against PDE6
Very low activity against PDE1

Francis SH and Corbin JD [20]
Francis SH et al, [19]

* Done head to head
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needed [7]. This concept of potency can be assessed
by measuring the concentration of a particular PDE5
inhibitor in vitro that inhibits PDE5 activity by 50%,
and is known as the IC50 (Table 1).

to measure potency of a drug. It can be done by
assessing the strength of binding of radiolabeled
PDE5 inhibitors to PDE5, and the value obtained by
this method is termed KD instead of IC50 [12]. As
compared with IC50, measurement of KD is a more
direct method of determining potency. The KD of a
PDE5 inhibitor obtained using this approach should
approach the IC50 of the same PDE5 inhibitor. In
fact, our results show that the KD for sildenafil,
vardenafil, or tadalafil approximates the IC50 for
each compound. The finding that the value of KD
approaches the value of IC50 for each inhibitor
suggests that these compounds do not bind to an
appreciable extent to sites on PDE5 other than the
catalytic domain. The approach of determining KD not
only provides another tool to measure PDE inhibitor
potency but has also revealed new properties of
PDE5 and PDE5 inhibitors which were not possible
to study previously. These include the PDE5 onrates and off-rates of PDE5 inhibitors, which should
help to predict time of onset and duration of inhibitor
action in patients. The radiolabeled inhibitors could
also be used to search for the presence of non-PDE
PDE5 inhibitor-binding proteins of high affinity in
body tissues, which might suggest the potential for
side effects of a particular PDE5 inhibitor. So far, no
such proteins have been found.

Highly potent drugs are expected to have affinities
(IC50 values) in the nanomolar (nM) range. Vardenafil,
SLX-2101 (Surface Logix, Inc.), and mirodenafil are
within a class of biochemically high-affinity PDE5
inhibitors as compared with sildenafil, tadalafil, and
udenafil, and avanafil has an intermediate potency.
However, as discussed below, factors such as
pharmacokinetics have strong impact on the dose
required. Higher potency does not mean that a
PDE5 inhibitor has a greater clinical effect, but that
less of it is needed for the desired effect. For the
PDE5 inhibitors, less vardenafil is required than
sildenafil or tadalafil to achieve the same degree
of in vitro PDE5 inhibition. Vardenafil is therefore
more biochemically potent than are sildenafil and
tadalafil, although not necessarily more efficacious
(as evidenced by head-to-head trials). Based on in
vitro potencies, it would be predicted that a lower
dosage of vardenafil than sildenafil would be required
to cause penile erection in men. This appears to
be the case since 5-20 mg doses of vardenafil are
recommended compared with 25-100 mg doses of
sildenafil. The dose of vardenafil required would
be predicted to be even lower were it it not for the
bioavailability of vardenafil being only 15% vs 40%
for sildenafil. The recommended doses of tadalafil
are also lower than those of sildenafil, but since
these two drugs have similar biochemical potencies,
a partial explanation for lower dosage could be higher
bioavailability or slower body metabolism of the drug.

Based on comparative IC50 values, the potency of
sildenafil is about 1 million times higher than that of
the non-selective PDE inhibitor caffeine [24]. Other
experimental PDE inhibitors have intermediate
potencies. According to literature values, the in
vitro biochemical potencies of the commercial PDE5
inhibitors are within the same range of each other- at
least from a clinically meaningful equipotent range
of IC50 values 0.1-10 nM. The in vitro potency of
a PDE5 inhibitor is not the same as efficacy. As
discussed below, efficacy is based on the actual in
vivo (clinical), effects of the inhibitor.

Debates over degree of penile rigidity caused by partt
ticular PDE5 inhibitors have continued, and head-tohead trials have been inconclusive. Many years of
investigations of cAMP and cGMP pathways, which
are similar to each other in many respects, may offt
fer insight on this important question. In most body
tissues a two- to three-fold elevation in cAMP or
cGMP is adequate to produce maximum stimulatt
tion of these pathways that lead to numerous physiot
ological responses [22, 23]. This could be due to the
likelihood that this rise in cAMP or cGMP causes
sufficient stimulation of the next step, e.g., PKA or
PKG activation, to maximally stimulate the downst
stream steps leading to the physiological responses.
If this is the case, elevation of cGMP by more than
three-fold by increasing the biochemical potency or
dose of PDE5 inhibitor would theoretically not be
productive to further improve penile rigidity. Thereft
fore, there is a threshold level of cGMP in corpus
cavernosum that produces optimum penile rigidity
given the conditions of the patient. At sufficient dose,
each inhibitor would be predicted to cause enough
increase in cGMP to produce equal penile rigidity.

The biochemical selectivity of an inhibitor for PDE5
is a key factor in determining its side-effect profile
[7]. Once a large enough separation exists between
the affinity (IC50) of the inhibitor for PDE5 and its
affinity for non-target PDEs (or other proteins), the
less likely it is that it can achieve sufficient plasma
concentrations to activate the non-target site at
therapeutic doses. For PDE5 inhibitors, selectivity
is usually expressed in terms of potency (IC50) to
inhibit PDE5 as opposed to inhibiting any others in
the PDE family. Selectivity is computed by dividing
the IC50s of the two compounds that are compared.
PDEs are comprised of 11 families of enzymes that
catalyze the termination of second messenger activit
ity in cells by breaking the phosphodiester bond of
either cAMP, cGMP, or both. These families (PDE1
to PDE11) are known or implicated in a broad range
of cellular functions. Within some families, more than
a single gene exists, for a total of at least 21 PDE
genes, and some of these genes have multiple produt

There are methods in addition to classical IC50
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ucts brought about by alternative mRNA splicing,
resulting in a grand total of at least 100 PDE forms
[25]. PDE5, which is cGMP-specific, exhibits only
one gene, although its mRNA can be spliced to yield
at least three isoforms. However, it should be noted
that these isoforms may not differ significantly in their
catalytic domains, which is the site of action of PDE5
inhibitors. PDE5 is present in high concentrations
in the smooth muscle of corpora cavernosa of the
penis. Sildenafil and vardenafil cross-react slightly
with PDE6, i.e., their IC50s for PDE5 are only 4-10
fold lower than those for PDE6. This may explain the
complaint of some patients that sildenafil or vardenaft
fil causes visual disturbances since PDE6 predomint
nates in the retina. Tadalafil cross reacts with PDE11
to some extent, but the consequences of this effect
are unknown. PDE11 is found in the heart (cardiac
myocytes), testes (germinal cells and Leydig cells),
and anterior pituitary. Neither of the PDE5 inhibitors
cross-reacts to a large extent with any of the other
PDEs except for PDE6 and PDE11, i.e., the IC50s
of these compounds for PDE5 are more than 1000
times lower than those for most of the other PDEs.
Except for visual disturbances, the other reported
side effects of PDE5 inhibitors (headaches, flushit
ing, slight lowering of blood pressure, etc) are likely
caused by PDE5 inhibition in smooth muscle and
other tissues outside the penile corpus cavernosum.

quantified that describe distribution of a PDE5 inhibitt
tor. The bioavailability, maximum plasma concentratt
tion (Cmax), time (tmax) required for attaining Cmax, and
time (t1/2) required for elimination of one-half of the
inhibitor from plasma are all important factors (Table
2). Bioavailability is the ultimate percentage of an
orally administered drug that is found in the circulatt
tion compared to an injected dose. It is a reflection
of intestinal absorption and the effects of first-pass
hepatic metabolism.
Sildenafil, vardenafil, udenafil, and avanafil have
broadly similar tmax, which predicts a similar time
of onset of action. The t1/2 values of tadalafil and
udenafil are longer than those of the other two PDE5
inhibitors, which could be due to slower intestinal
absorption and/or slower degradation of this drug
by the liver, or it could be due to other factors. The
extended t1/2 of tadalafil provides a longer therapeutic
effect [32], and this may also be the case for udenaft
fil [26,27] and SLx-2101 [28]. This may be preferred
by patients who prefer spontaneous sexual activity.
The Cmax of vardenafil is significantly lower than that
for sildenafil and tadalafil, which might be expected
based on its lower bioavailability.
PDE5 inhibitors are believed to be degraded in the
liver. Therefore, since they are not degraded by
PDE5 or any other enzyme in smooth muscle cells
of corpus cavernosum, they must dissociate from
PDE5, exit the smooth muscle cells and then be
transported to the liver via the bloodstream before
they can be degraded (Fig. 1). The rate of exit of a
PDE5 inhibitor from smooth muscle cells should be
considered when comparing PDE5 inhibitors since
this could affect its duration of action. Disappearance

In addition to biochemical properties discussed
above, pharmacokinetic properties of PDE5 inhibitt
tors (ingestion/food interaction, movement in the circt
culation, tissue uptake, elimination) have great impt
pact on efficacy [7]. There are several common pharmt
macokinetic parameters that can be measured and
Table 2: Pharmacokinetics of the PDE5 inhibitors

Para_
meter

Tadalafil
20mg
[20]

Sildenafil
100mg
[20]

Cmax
ng/ml

378

450

Tmax
(hr)

2

0.8

T1/2
(hr)

17.5

3-5

Vardenafil
20mg
[20]

Udenafil
100mg
[26, 27]

SLx2101
[28]

Avanafil
100mg
[29]

Mirodenafil
100mg
[30]

Lodenafil
160mg
[31]

416.2

No
data

No
data

No
data

157

0.7-0.9

1-1.5

1

0.5-1.5

1.25

1.2

4-5

11-13

9-14

<1.5

2.5

2.4

20.9
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of the inhibitor from plasma may imply, but does not
prove, its disappearance, or clearance, from the cells
in which it produces its effects. Since the inhibitor
binds tightly to PDE5 in these cells, as portrayed in
cartoon form in Fig. 1 this could significantly retard
its exit from these cells and prolong effects of PDE5
inhibitors in patients. It is conceivable that PDE5 inht
hibitors with higher affinities for PDE5 would dissociat
ate from the enzyme more slowly, resulting in a more
retarded clearance from corpus cavernosum cells.
Studies of clearance of PDE5 inhibitors from plasma
are documented, but studies of clearance of these
inhibitors from smooth muscle cells are rare.

[11] Zoraghi R, Francis SH and Corbin JD (2007) Critical amino
acids in phosphodiesterase-5 catalytic site that provide for
high-affinity interaction with cyclic guanosine monophospt
phate and inhibitors. Biochemistry 46(47):13554-13563.
[12] Corbin JD, Blount MA, Weeks JL, 2nd, Beasley A, Kuhn KP,
Ho YS, Saidi LF, Hurley JH, Kotera J and Francis SH (2003)
[3H]Sildenafil binding to phosphodiesterase-5 is specific,
kinetically heterogeneous, and stimulated by cGMP. Mol
Pharmacol 63(6):1364-1372.
[13] Bessay EP, Zoraghi R, Blount MA, Grimes KA, Beasley A,
Francis SH and Corbin JD (2007) Phosphorylation of phospt
phodiesterase-5 is promoted by a conformational change
induced by sildenafil, vardenafil, or tadalafil. Front Biosci
12:1899-1910.
[14] Bessay EP, Blount MA, Zoraghi R, Beasley A, Grimes
KA, Francis SH and Corbin JD (2008) Phosphorylation
increases affinity of the phosphodiesterase-5 catalytic site
for tadalafil. J Pharmacol Exp Ther 325(1):62-68.

Conclusions

[15] Doh, H, Shin, CY, Son, M, Ko, JL, Yoo, M, Kim, SH, and
Kim, WB (2002) Mechanism of erectogenic effect of the
selective phosphodiesterase type 5 inhibitor, DA-8159.
Arch Pharmacol Res 25: 873-878

The first potent and selective PDE5 inhibitor,
sildenafil citrate, has had a revolutionary effect on
the management of male erectile dysfunction. Newer
inhibitors, including some still in the development
pipeline, have different profiles of dosage, side
effects, onset of action, duration of action, and other
features. This translates into greater physician and
patient flexibility.

[16] Sweetnam P, Campbell S, Grogan M, Kirk B, McGonigle
S, Paradise E, Goldstein I. (2006). SL-x 2101, a novel long
acting phosphodiesterase-5 (PDE5) inhibitor for erectile
dysfunction: in vivo and in vitro studies. J Sex Med 3:
(Suppl 1) Abstract 51
[17] Kotera J, Fujishige K, Michibata H, Yuasa K, Kubo A, Nakamt
mura Y, Omori K. Biochem Pharmacol (2000). Characterit
ization and effects of methyl-2- (4-aminophenyl)-1, 2-dihydt
dro-1-oxo-7- (2-pyridinylmethoxy)-4-(3,4, 5-trimethoxyphent
nyl)-3-isoquinoline carboxylate sulfate (T-1032), a novel
potent inhibitor of cGMP-binding cGMP-specific phosphodt
diesterase (PDE5). Biochem Pharmacol 60(9): 1333-41.
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Vasoactive intestinal peptide (VIP) is a naturally
occurring neurotransmitter. VIPergic nerves are most
densely concentrated in the penis around the puden
dal arteries and in the erectile tissue of the corpus
cavernosum. VIP is known to exert regulatory
actions on blood-flow, secretion, and muscle tone. Its
presence in considerable amounts in the male genital
tract suggests that this peptide neurotransmitter may
be important in the nervous control of male external
genitalia [8]. VIP co-localizes with NOS within the
perivascular and trabecular nerve fibres innervating
the penis [9]. Most of these NO- and VIP-containing
nerves appear to be cholinergic, since they also
contain vesicular acetylcholine transporter, a specific
marker for cholinergic neurons [10]. The effects
of VIP are mediated by a specific membrane-bound
receptor linked to adenylate cyclase via a stimulatory
G-protein. VIP has been shown to elevate cAMP
concentrations in cavernosal tissues without affecting
cGMP levels [11,12]. Though VIP is a potent relaxant
of both the corpus cavernosum and penile vascular
smooth muscle in vitro, in vivo evidence suggest
that it is not likely to be the primary neurotransmitter
mediating penile erection in man [13, 14].
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2. Other agents

c) Prostaglandin E1

a) Phentolamine

PGE1 produced relaxation of human corpus caver
nosum smooth muscle and this relaxant activity was
first described by [15] Karim and Adaikan (1975).
PGE1 mediates relaxation of corpus cavernosum
smooth muscle via activation of EP prostaglandin
receptors (EP2/4) which results in an increase
in the intracellular concentration of cAMP in corpus
cavernosum smooth muscle [16-19]. PGE1 may also
act by inhibiting the release of noradrenaline from
sympathetic nerves [20] and suppressing angiotensin
II secretion in the cavernosal tissues [21].

Phentolamine is a non-selective alpha-adrenoceptor
antagonist with similar affinity for alpha 1- and alpha
2 adrenoceptors. Both types of receptors are present
in corpus cavernosum and penile vascular smooth
muscle [1-4]. Pre-junctional alpha 2 adrenoceptors
in the corpus cavernosum modulate stimulus-evoked
release of noradrenaline from sympathetic nerves in
the erectile tissue [1], whereas those in the horse
penile resistance arteries regulate the release of
nitrergic transmitter [4].
Phentolamine mesylate induced relaxation of corpus
cavernosum erectile tissue is thought to occur by dirt
rect antagonism of alpha 1- and alpha 2-adrenoceptt
tors, as well as by indirect functional antagonism via
a non‑adrenergic, endothelium-mediated mechanism
suggesting nitric oxide synthase activation [5, 6]. The
clinical utility of phentolamine is presumably a reflectt
tion of the contribution of adrenergic neurotransmission
to the maintained rugosity of the penis, and thus, inhi
bition of a-adrenoceptor activity alone may be sufficient
for erection to commence [7]

PGE1 is metabolised by the 15-hydroxydehydrogenase
present in the corpus cavernosum [22]. The ability of
human corpus cavernosum to degrade PGE1 probably
aids in regulating the activity of PGE1 and reducing
the risk of undesirable side effects such as prolonged
erection and priapism. PGE1 suppressed the induction
of collagen synthesis by TGF-beta-1 in cultured human
corpus cavernosum suggesting that PGE1 and TGFbeta-1 may play a key role in modulation of collagen
synthesis and in the regulation of fibrosis of the corpus
cavernosum [23]. This suppressant effect seems to
correlate with the low incidence of local fibrotic lesions
reported in PGE1 treated ED patients [24].

Oral/intracavemosal phentolamine therefore may
facilitate penile erection by inhibiting the functional
predominance of alpha 1- alpha adrenoceptor activity
that maintains erectile tissues in a non-erect state.
Attenuation of the opposing adrenergic contractile
response enhances NO-mediated corpus cavernosum
relaxation. Furthermore, phentolamine may delay detu
mescence, which is mediated by noradrenaline,
contributing to the maintenance of penile erection.

d) Papaverine
Intracavernosal papaverine injection was the first cli
nically effective pharmacological therapy for ED. It is a
smooth muscle relaxant. In vitro, papaverine evokes
relaxation of isolated corpus cavernosum smooth
strips, penile arteries, cavernous sinusoids and the
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penile veins and attenuated contractions induced
by stimulation of adrenergic nerves and exogenous
noradren aline [25, 26]. It acts as a nonspecific
phosphodiesterase inhibitor that initiates an increase
in intracellular cAMP and cGMP leading to corporal
smooth muscle relaxation and penile erection. Papavet
erine may also regulate cavernosal smooth muscle
tone via inhibition of voltage-dependent L-type Ca2+
channels independent of cAMP as demonstrated in
tracheal smooth muscle and suppression of angiott
tensin II secretion in cavernosal tissue [21,27].

[5] Traish A, Gupta S, Gallant C, Huang YH, Goldstein I. Phen
tolamine mesylate relaxes penile corpus cavernosum tissue
by adrenergic and non-adrenergic mechanisms. Int J Impot
Res 1998; 10(4): 215-23.
[6] Vemulapalli S, Kurowski S. Phentolamine mesylate relaxes
rabbit corpus cavernosum by a nonadrenergic, noncholinergic
mechanism. Fundam Clin Pharmacol 2001; 15(1): 1-7
[7] Adaikan PG, Kottegoda SR, Karim S, Ratnam SS. Adrenet
ergic mechanism in penile erection. Asia Pac J Pharmacol
1986; 1: 141-43.
[8] Polak JM, Gu J, Mina S, Bloom SR. Vipergic nerves in the
penis. Lancet 1981; 2(8240): 217-9.
[9] Ehmke H, Junemann KP, Mayer B, Kummer W. Nitric oxide
synthase and vasoactive intestinal polypeptide colocalizatt
tion in neurons innervating the human penile circulation.
Int J Impot Res 1995; 7(3): 147-56.

e) Combinations
Phentolamine, papaverine, PGE1 and VIP are
the vasoactive agents most commonly used in
combination therapy to treat erectile dysfunction.
Combination therapy is not only predictably more
efficacious as a result of well-planned strategies
based on sound pharmacological principles but it is
also associated with a reduction in incidence of side
effects and cost per dose.

[10] Hedlund P, Ny L, Alm P, Andersson KE. Cholinergic nerves
in human corpus cavernosum and spongiosum contain nitric
oxide synthase and heme oxygenase. J Urol 2000; 164(3
Pt 1): 868-75.
[11] Miller MA, Morgan RI, Thompson CS, Mikhailidis DP, Jeremy
JY. Effects of papaverine and vasointestinal polypeptide on
penile and vascular cAMP and cGMP in control and diabetic
animals: an in vitro study. Int J Impot Res 1995; 7(2): 91-100.

In vitro studies on human and rabbit cavernosal
strips demonstrated that phentolamine significantly
potentiated relaxation induced by sildenafil, VIP
and PGE1. These vasodilators also significantly
enhanced relaxation induced by phentolamine in
the cavernosal tissue strips. The enhancement by
phentolamine of VIP and PGE1-induced relaxation
(cAMP-mediated) suggests a synergistic interaction
while the interaction between phentolamine and
sildenafil (cGMP-mediated) appears to be additive [28].
The same investigators also show that sildenafil and
PGE1 has additive and synergistic effect respectively
with phentolamine-induced relaxation.

[12] Hedlund P, Alm P, Ekstrom P, Fahrenkrug J, Hannibal J,
Hedlund H, Larsson B, Andersson KE. Pituitary adenylate
cyclase-activating polypeptide, helospectin, and vasoactive
intestinal polypeptide in human corpus cavernosum. Br J
Pharmacol 1995; 116(4): 2258-66.
[13] Adaikan PG, Kottegoda SR, Ratnam SS. Is vasoactive intes
tinal polypeptide the principal transmitter involved in human
penile erection? J Urol 1986a; 135(3): 638-40.
[14] Roy JB, Petrone RL, Said SI. A clinical trial of intracavernous
vasoactive intestinal peptide to induce penile erection. J Urol
1990; 143(2): 302-4.
[15] Karim SMM, Adaikan PG. In: Physiological roles and phar
macological actions of prostaglandin in relation to human
reproduction. In Prostaglandins and Reproduction. Ed: SMM
Karim, MTP Press Ltd, Lancaster, 1975, p23-75.

Hence, in combination therapy employing phentolamine
as an adjunct, reducing the predominance of adrenet
ergic tone through the blockade of oc-adrenoceptors,
increases the efficacy of vasodilators that initiate
erection via other independent relaxatory pathways.

[16] Palmer, L., Valcic, M., Melman, A., Giraldi, A., Wagner, G.,
Melman, A. & Christ, GJ.: Characterization of cAMP accu
mulation in cultured human corpus cavernosum smooth
muscle cells. J. Urol. 152:1308-1314, 1994.
[17] Lin JS, Lin YM, Jou YC, Cheng JT. Role of cyclic adenosine
monophosphate in prostaglandin El-induced penile
erection in rabbits. Eur Urol 1995; 28(3): 259-65.
[18] Traish, A.M., Moreland, R.B., Gallant, C., Huang, Y.H. &
Goldstein, I.: G-protein-coupled receptor agonists augment
adenylyl cyclase activity induced by forskolin in human cor
pus cavernosum smooth muscle cells. Recept. Signal Transduct. 7: 121-132, 1997.
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tic prostaglandin receptors. Int J Impot Res 1992; 4: 19-25.

[3] Traish A, Moreland RB, Huang YH, Goldstein I. Expression
of functional alpha2-adrenergic receptor subtypes in human
corpus cavernosum and in cultured trabecular smooth
muscle cells. Recept Signal Transduct 1997; 7(1): 55-67

[21] Kifor I, Williams GH, Vickers MA, Sullivan MP, Jodbert P,
Dluhy RG. Tissue angiotensin II as a modulator of erectile
function. I. Angiotensin peptide content, secretion and efft
fects in the corpus cavernosum. J Urol 1997; 157(5): 1920-5.

[4] Simonsen U, Prieto D, Hernandez M, Saenz de Tejada I, Gar
cia-Sacristan A. Prejunctional alpha 2-adrenoceptors inhibit
nitrergic neurotransmission in horse penile resistance
arteries. J Urol 1997; 157(6): 2356-60

[22] Roy AC, Adaikan PG, Sen DK, Ratnam SS. Prostaglandin
15- hydroxydehydrogenase activity in human penile corpora
cavernosa and its significance in prostaglandin-mediated
penile erection. Br J Urol 1989; 64(2): 180-2.
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[23] Moreland RB, Traish A, McMillin MA, Smith B, Goldstein
I, Saenz de Tejada I. PGE1 suppresses the induction of
collagen synthesis by transforming growth factor-beta 1 in
human corpus cavernosum smooth muscle. J Urol 1995;
153(3Pt1): 826-34.

when taken on demand at doses of 25mg, 50mg
and 100mg. There are multiple level 1 studies with
consistent outcomes [1-24]. The overall grade of
recommendation is grade A.

[24] Porst H. The rationale for prostaglandin El in erectile failure: a
survey of worldwide experience. J Urol 1996; 155(3): 80215.

b) Efficacy in special populations of men with
erectile dysfunction

[25] Adaikan PG, Ratnam SS. Pharmacological consideration of
intracavernous drug injection in the treatment of impotence.
Acta Urol Belg 1988; 56(2): 149-53.

Overall we can recommend that there is clear
evidence that sildenafil is efficacious in the treatment
of erectile dysfunction in a number of special
populations of men with erectile dysfunction. These
populations include:

[26] Kirkeby HJ, Forman A, Andersson KE. Comparison of the
papaverine effects on isolated human penile circumflex veins
and corpus cavernosum. Int J Impot Res 1990; 2: 49-54.
[27] Iguchi M, Nakajima T, Hisada T, Sugimoto T, Kurachi Y. On
the mechanism of papaverine inhibition of the voltagedependent Ca++ current in isolated smooth muscle cells
from the guinea pig trachea. J Pharmacol Exp Ther 1992 ;
263(1): 194200.

• Men with diabetes and ED [25-28] (Consistent level 1
studies with an overall grade of recommendation = A)
• Men with depression and ED [29-32] (Consistent level
1 studies with an overall grade of recommendation = A)

[28] Kim NN, Goldstein I, Moreland RB, Traish AM. Alpha-adre
nergic receptor blockade by phentolamine increases the
efficacy of vasodilators in penile corpus cavernosum. Int J
Impot Res 2000; 12 Suppl 1: S26-36.

• Men with spinal cord injury and ED [33,34] (Single
level 1 publication with an overall grade of recommt
mendation = A)
• Men with multiple sclerosis and ED [35,36]
(Consistent level 1 studies with an overall grade of
recommendation = A)

B. Oral therapies for erectile
dysfunction

• Men with cardiovascular disease and ED [37,
38,40, 41] (Consistent level 1 studies with an overall
grade of recommendation = A)

I. Phosphodiesterase inhibitors
In most countries, the phosphodiesterase inhibitors
are the initial form of pharmacotherapy for men with
erectile dysfunction. Three such drugs, sildenafil,
tadalafil and vardenafil, are licensed for use around
the world. A number of phosphodiesterase inhibitors
are available in a few countries (udenafil, mirodenafil)
and others (avanafil, lodenafil, SLX-2101) are
currently under development.

• Men with hypertension and ED [39] (Single level 1
studies with an overall grade of recommendation = A)
• Men with lower urinary tract symptoms and ED
[42] (Single level 1 study with an overall grade of
recommendation = A)
c)

Tolerability and Safety

Overall, we can recommend that although side effects
do occur with sildenafil (most notably headache,
flushing, indigestion, nasal congestion and
occasional visual changes), providing that the drug
is used in line with the labeling recommendations,
there is no convincing evidence in the literature of
any significant safety issue, including cardiovascular,
visual and aural safety [1-111] (Consistent level 1
studies, Overall grade of recommendation is grade A).

1. Sildenafil
A comprehensive review of the literature has
identified a number of publications which attest to
the efficacy, tolerability and safety of sildenafil in men
with erectile dysfunction. The salient features of the
level 1 publications have been tabulated in Tables
3a-3e, which outline the trial design, the patients
randomized, the efficacy outcome and the side effect
profiles of the studies.
For assessment of efficacy we have not included
pooled studies or analyses of pooled studies, and
we have attempted to ensure that no dataset is
reported more than once. For assessment of safety
and tolerability, we have included pooled analyses in
an attempt to identify relatively infrequent tolerability
or safety issues.
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254
205
351

178
224

Broad

Broad

Broad

Broad

Broad

Psychogenic and
mixed

Psychogenic and
mixed

Broad

Broad

Broad

Diabetes

Type 2 diabetes

Depression

Spinal cord injury

Cardiovascular
disease

Broad

Goldstein, 1998 [1]

Goldstein, 1998 [1] and
Padma Nathan, 1998 [2]

Dinsmore, 1999 [3]

Montorsi, 1999 [4]

Tan, 2000 [5]

Christiansen, 2000 [6]

Olsson, 2000 [7]

Meuleman, 2001 [8]

Chen, 2001 [9]

Giuliano, 2001 [10]

Rendell, 1999 [25]

Boulton, 2001 [26]

Seidman, 2001 [29]

Giuliano, 1999 [33] and
Hultling, 2000 [34]

Olsson, 2001 [37]

Lewis, 2001 [11]

247

152

219

268

940

236

315

514

111

329

532

Patient group

Senior Author Year

Patients
Randomised

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm crossover study, flexible
dose, 6 weeks each arm

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Flexible dose pooled data

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm dose escalation, 12
weeks

Multicentre, randomized, double blind, fixed dose (placebo, 10mg, 25mg, 50mg), parallel
group, daily dosing, 4 week

Multicentre, randomized, double blind, placebo controlled, treatment withdrawal, 20 week

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicenter, randomized, double blind, placebo controlled, 4 arm parallel group, fixed
dose (placebo, 25mg, 50mg, 100mg), 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicenter, randomized, double blind, placebo controlled, 4 arm parallel group, fixed
dose (placebo, 25mg, 50mg, 100mg), 24 weeks

Study design

Table 3a: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, patient group, number of patients randomized and
study design
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254
151
??

Broad

Type 1 diabetes

ED associated
with treated
depression

Broad

Stable coronary
artery disease

Men in remission
from depression

Heart Failure

Diabetes

Gomez, 2002 [14]

Stuckey, 2003 [27]

Nurnberg, 2003 [30]

Levinson et al, 2003 [15]

DeBusk, 2004 [38]

Tignol, 2004 [31]

Webster 2004 [40]

Safarinejad, 2004 [28]

Multiple sclerosis

Broad

SSRI related ED

Broad

Broad

ED and LUTS

Fowler, 2005 [35]

O’Leary, 2006 [16]

Fava, 2006 [32]

Althof, 2006 [17]

Heiman, 2007 [18]

McVary, 2007 [42]

Katz, 2005 [41]

Treated
hypertension
Stable Heart
failure

90

Broad

Glina, 2002 [13]

Pickering, 2004 [39]

188

Broad

Becher, 2002 [12]

369

180

300

142

256

218

137

568

282

35

159

245

141

Patient group

Senior Author Year

Patients
Randomised

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 6 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicenter, randomized, double-blind, placebo-controlled, 2 arm flexible-dose, 6 week
study

Single centre, randomized, double blind, placebo controlled, two arm fixed dose
(sildenafil 100mg) study, 16 week study

Single centre randomized, double blind, placebo controlled, 2 arm fixed dose (placebo,
50mg), 12-week, crossover study

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 6 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Study design

Table 3a: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, patient group, number of patients randomized and
study design (continued)
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Broad (Thai)

Broad (Pooled)

Broad

Broad

Broad

Broad

Multiple Sclerosis

Burankitjaroen, 2007 [19]

Seftel, 2007 [20]

Hundertmark, 2007 [21]

Kadioglu, 2008 [22]

Zonanca Fraca, 2008 23]

Jones, 2008 [24]

Safarinejad, 2009 [36]

203

209

95

307

98

1270

150

Patients
Randomised

NR

Approx 12

9.3

approx 13

Goldstein, 1998
[1] and Padma
Nathan, 1998 [2]

Dinsmore, 1999
[3]

Montorsi, 1999
[4]

approx
13.1

10.1

12.2

NR

Baseline

Approx 13

Approx
18.5

Baseline 9.3; End 21.8
Approx 13

Approx 21

End

Sildenafil 50mg

Baseline Approx 11.5; End 22.1

NR

Baseline

End

Sildenafil 25mg

Baseline

End

Placebo

IIEF EF Domain Score

Goldstein, 1998
[1]

Senior Author
Year

Approx 13

Baseline

Approx
23

End

Sildenafil 100mg

24%

18%

19%

25%

Placebo

GAQ

67% (25mg)
78% (50mg)
86% (100mg)

80%

74%

84% (100mg)

77% (50mg)

56% (25mg)

Sildenafil

Single Centre, randomized, placebo controlled, two arm, flexible dose trial for 24 doses

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 10 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 12 weeks

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 6 weeks

Pooled analysis of 5 multicentre, randomized, double blind, placebo controlled, 2 arm
flexible dose, 12 weeks
Single centre, randomized, double blind, placebo controlled, 2 arm flexible dose, 6
months

Multicentre, randomized, double blind, placebo controlled, 2 arm flexible dose, 6 weeks

Study design

Table 3b: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, IIEF domain score and GAQ

Patient group

Senior Author Year

Table 3a: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, patient group, number of patients randomized and
study design (continued)
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11.8

13.5

9.2

10.4

9.3

NR

NR

NR

14.5

EF domain scores showed improvement for sildenafil compared with placebo, but actual numbers not
reported

Meueleman,
2001 [8]

Chen, 2001 [9]

Rendell, 1999
[25]

Boulton, 2001
[26]

Seidman, 2001
[29]

Giuliano, 1999
[33] and Hultling,
2000 [34]

Olsson, 2001 [37]

Lewis, 2001 [11]

Becher, 2002 [12]

Glina, 2002 [13]

15.9

NR

NR

NR

12.4

11.5

10.4

18.1

13.3

NR

Baseline 14.5, End of trial 20.5

NR

NR

NR

Baseline 9.3; End 23.4

Baseline 10.4; End 20.4

Baseline 9.5; End 17.5

Baseline 13.5; End 24.3

Baseline 11.1; End 21.9

NR

NR

NR

NR

Olsson, 2000 [7]

Baseline

NR

Baseline 13.3: End 25.1

End

End

Sildenafil 100mg

Christianson,
2000 [6]

15.5

Baseline

Sildenafil 50mg

13.3

End

Baseline

Baseline

End

Sildenafil 25mg

Placebo

IIEF EF Domain Score

Tan, 2000 [5]

Senior Author
Year

NR

33.8

17%

24%

4%

11%

11%

10%

38.4%

23%

38%

26%

32.7%

Placebo

GAQ

NR

77.3

70%

71%

76%

91%

65%

56%

88.2%

79%

88% (50mg)

79% (25mg)

64% (10mg)

82%

87%

Sildenafil

Table 3b: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, IIEF domain score and GAQ (continued)
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13

13.3

NR

12.6

O’Leary, 2006 [16]

Fava, 2006 [32]

Althof, 2006 [17

Heiman, 2007 [18]

Baseline 13.3, end of Trial

Baseline 14.5, End of trial 20.5

16

Baseline 13.2, End of trial 22.1

5.2 change
Baseline level not reported. 11.7 point change from baseline reported at
from
end of trial
baseline

17

16.6

16.8

EF domain scores reported as percentage improvements over baseline

Baseline 9.9, end of trial 21.3

10.5

Fowler, 2005 [35]

15.9

-

9.9

-

Approx baseline 12.5: Approx end of trial 22

-

Katz, 2005 [41]

Approx
15

-

Approx
12.5

11.4

Pickering, 2004 [39]

End

10.1

Baseline 10.5; End 19.8

Baseline

Safarinejad, 2004 [28]

15

Baseline approx 12, End of trial approx 22.5

Baseline 17.8, End of trial 27.1

Baseline approx 13; End approx 20

Baseline 13.6, End of Trial 22.1

End

Sildenafil 100mg

Baseline EF domain score 9. Crossover design confirmed efficacy of sildenafil 50mg with score at end of
sildenafil phase 15-16 and score at end of placebo phase 9-10

10.5

Approx
15

17.1

Approx
14

18.4

Baseline

Sildenafil 50mg

Webster 2004 [40]

Tignol, 2004 [31]

DeBusk, 2004 [38]

Approx
12

Nurnberg, 2003[30]

Levinson et al,
2003 [15]

16.3

Stuckey,2003[27]

13.6

End

Baseline

Baseline

End

Sildenafil 25mg

Placebo

Approx
12

Gomez, 2002[14]

Senior Author Year

IIEF EF Domain Score

25%

NR

28.8%

NR

24%

18%

18%

11%

NR

29%

28%

27%

25%

NR

70.6%

NR

90%

74%

71%

51%

NR

74%

59%

74%

NR

Mild and
Moderate
66%;
Severe 30%

Mild and
Moderate
29%;
Severe 10%
NR

77%

Sildenafil

46%

Placebo

GAQ

Table 3b: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, IIEF domain score and GAQ (continued)
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Efficacy results reported within individual studies

11.5
(median)

15.9

7.1 point improvement
over baseline

14.7

14.6

Hundertmark, 2007
[21]

Kadioglu, 2008 [22]

Zonanca Fraca, 2008
[23]

Jones, 2008 [24]

Safarinejad, 2009 [36]

17.4

16.9

17.3

12.0
(median)

Baseline

Baseline 14.4; End of Trial 21.8

Baseline 14.5; End of Trial 22.5

11.6 point improvement over baseline

Baseline 15.4; End of Trial 24.1

End

Sildenafil 50mg

Baseline 11.0 (median); End of Trial 20.5 (median)

Baseline 14.3; End of Trial 23.1

Seftel, 2007 [20]

17.7

13.1

Baseline 13.4, End of Trial 22.6

Burankitjaroen, 2007 [19]

15.1

13.2

End

Baseline

Baseline

End

Sildenafil 25mg

Placebo

IIEF EF Domain Score

McVary, 2007 [42]

Senior Author
Year
Baseline

End

Sildenafil 100mg

17.6%

36.1%

NR

43%

NR

43.1%

NR

Placebo

GAQ

32.8%

76.4%

NR

89%

NR

86.4%

NR

Sildenafil

Table 3b: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, IIEF domain score and GAQ (continued)
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13.8%
NR
NR
NR

Boulton, 2001 [26]

Seidman, 2001 [29]

Giuliano, 1999 [33] and Hultling, 2000 [34]

Olsson, 2001 [37]
NR

NR

Rendell, 1999 [25]

Lewis, 2001 [11]

NR

NR

Christianson, 2000 [6]

Chen, 2001 [9]

NR

Tan, 2000 [5]

NR

NR

Montorsi, 1999 [4]

Meueleman, 2001 [8]

NR

Dinsmore, 1999 [3]

NR

NR

Goldstein, 1998 [1] and Padma Nathan, 1998 [2]

Olsson, 2000 [7]

NR

NR

NR

0% median

NR

14.4%

12%

30%

NR

NR

NR

29.60%

25%

30%

22%

NR

NR

NR

NR

13.8%

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

Baseline

Baseline

End

Sildenafil

Placebo

Goldstein, 1998 [1]

Senior Author Year

Intercourse success

NR

NR

55% median

NR

58.8%

48%

62%

NR

NR

NR

77.60%

64% (25mg)
73% (50mg)
73% (100mg)

73%

69%

NR

End

Table 3c: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, intercourse success
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NR
Not reported
NR
Approx 22%
Not reported
NR
NR
NR
Not reported
Not reported
NR
NR
Not reported
NR
NR
NR

Glina, 2002 [13]

Gomez, 2002 [14]

Stuckey, 2003 [27]

Nurnberg, 2003 [30]

Levinson et al, 2003 [15]

DeBusk, 2004 [38]

Tignol, 2004 [31]

Webster 2004 [40]

Safarinejad, 2004 [28]

Pickering, 2004 [39

Katz, 2005 [41]

Fowler, 2005 [35]

O’Leary, 2006 [16]

Fava, 2006 [32]

Althof, 2006 [17]

NR
NR

31% improvement
from baseline

NR

NR

NR

NR

NR

NR

NR

Approx 18%

NR

NR

31%

19% improvement
from baseline

20%

26%

29%

25%

28%

Approx 39%

35%

26.5%

Baseline

Baseline

End

Sildenafil

Placebo

Becher, 2002 [12]

Senior Author Year

Intercourse success

64% improvement from baseline

71%

52% improvement from baseline

53%

62%

74%

51%

69%

Approx 65%

65%

62.5%

End

Table 3c: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, intercourse success (Continued)
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Not reported
Efficacy results reported within individual studies
Not reported
Not reported
NR
35.9%
21% (SEP3)

Seftel, 2007 [20]

Hundertmark, 2007 [21]

Kadioglu, 2008 [22]

Zonanca Fraca, 2008 [23]

Jones, 2008 [24]

Safarinejad, 2009 [36]

38.2% (SEP3)

60.8%

50.5%

20.2% (SEP3)

40.6%

NR

21%

Burankitjaroen, 2007 [19]

39%

23%

NR

McVary, 2007 [42]

49%

NR

Baseline

Baseline

End

Sildenafil

Placebo

Heiman, 2007 [18]

Senior Author Year

Intercourse success

52.6% (SEP3)

84.3%

73.7%

80%

77%

End

Table 3c: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunction Senior author, intercourse success (Continued)

950

comitte 19 NEW.indd 950

8/25/2010 1:15:31 PM

Placebo: 1.0%
Sildenafil: 1%
Placebo: 1.0%
Sildenafil: 1.0%

Headache 6%, Dyspepsia 5%, Flushing 7%
Sildenafil 50mg: Headache 19.8%, Flushing 8.6%, Myalgia 7.4%, Dyspepsia 6.2%,
Sildenafil 25mg: Headache 23.5%, Flushing 8.2%, Myalgia 3.5%, Dyspepsia 10.6%
Sildenafil 10mg: Headache 13.3%, Flushing 4.4%, Myalgia 1.1%, Dyspepsia 4.4%,
Flushing 11%, Headache 9%, Dyspepsia 7%, Flu syndrome 7%, Rhinitis 6%
Flushing 25%, Dizziness 6.7%, Headache 5.9%, Abdominal pain 3.4%, Palpitation 3.4%
Headache 11%, Dyspepsia 9%, Respiratory tract disorder 6%, Flushing 4%, Rhinitis 4%,
Visual Aes 4%
Headache 18.2%, Flushing 14.5%, Dyspepsia 1.8%, Visual
Headache 20.3%, Flushing 14.9%, Dyspepsia 14.9%, Visual

Christianson, 2000 [6]

Olsson, 2000 [7]

Meueleman, 2001 [8]

Chen, 2001 [9]

Rendell, 1999 [25]

Boulton, 2001 [26]

Seidman, 2001 [29]

Flushing 17%, Headache 15%, Dyspepsia 5%

Placebo: 4.2%
Sildenafil 50mg: 6.2%
Sildenafil 25mg: 4.7%
Sildenafil 10mg: 1.1%

Headache 9.4%, Flushing 7.1%, Rhinitis 3.1%, Visual Aes 3.1%,

Tan, 2000 [5]

Olsson, 2001 [37]

N/A

100mg: Headache 21%, Flushing 20%, Dyspepsia 11%, Nausea 6%, Altered vision 11%
50mg: Headache 17%, Flushing 19%, Dyspepsia 5%, Nausea 2%, Altered vision 1%
100mg: Headache 20%, Flushing 13%, Dyspepsia 2%, Nausea 1%, Altered vision 0%

Montorsi, 1999 [4]

Headache 17%, Flushing 7%, Dyspepsia 3%

Placebo: 1.0%
Sildenafil: 4.0%

Headache 12%, flushing 9%, Dyspepsia 7%, Abnormal vision 4%

Dinsmore, 1999 [3]

Giuliano, 1999 [33] and Hultling, 2000 [34]

Placebo: 0%
Sildenafil: 0%

Headache 18%, Flushing 18%, Dyspepsia 6%, Rhinitis 5%, Visual Aes 2%

Goldstein, 1998 [1] and Padma Nathan,
1998 [2]

Aes 8.1%

Aes 4.5%

Placebo < 1%
Sildenafil 100mg: 2.0%
Sildenafil 50mg: 1%
Sildenafil 25mg: 1%

100mg: Headache 30%, Flushing 20%, Dyspepsia 16%, Rhinitis 11%, Visual Aes 9%
50mg: Headache 21%, Flushing 27%, Dyspepsia 11%, Rhinitis 3%, Visual Aes 6%
25mg: Headache 14%, Flushing 13%, Dyspepsia 3%, Rhinitis 1%, Visual Aes 2%

Goldstein, 1998 [1]

Placebo: 1.0% Sildenafil: 1%

Placebo: 1.0%
Sildenafil: 2.0%

NR

Placebo: 0%
Sildenafil: 0%

Placebo: <1.0%
Sildenafil: 3.0%

Placebo: 0.0%
Sildenafil: 3.0%

Placebo: 1.0%
Sildenafil: 1%

Dropouts due to adverse events

Treatment emergent adverse events

Senior Author Year
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Sildenafil 2.3%
Placebo 0 %

Sildenafil: 1.3%

Sildenafil 5.5%
Placebo 0%
Placebo 1%
Sildenafil 1%

Flushing 17%, Headache 15%, Dyspepsia 5%
Flushing 14%, Headache 11%, Dyspepsia 4%,
Headache 24%, Flushing 22.2%
Headache 8.9%, Flushing 8.9%, Dyspepsia 6.5%, Rash 3.2%
Headache 25%, Vasodilatation 11.8%, Dyspepsia 6.6%
Headache 20%, Flushing 17.9%, Dyspepsia 8.4%
Headache 40.5%, Flushing 16.7%
Headache 20.3%, Dyspepsia 9.4%, Abnormal vision 7.8%, Flushing 6.3%, Rhinitis 5.5%,
Flu syndrome 3.9%
Headache 8.1% (drug related 8.1%), Chest pain 5.4% (Drug related 1.4%),
Hypertension 5.4% (Drug related 0), Flushing 8.1% (drug related 6.8%), Leg cramps
4.1% (drug related 0), Respiratory infection 5.4%, (drug related 0)
Headache 12%, Flushing 12%, Nasal congestion 2.4%

No AEs reported

Headache 20%, Flushing 19%, Dyspnoea 9%, Rhinitis 6%, cardiovascular 7%
Headache 10.1%, Flushing 6.1%,Dyspepsia 5.4%, Dizziness 4%, Nasal congestion
2.5%, abnormal vision 2.5%

Olsson, 2001 [37]

Lewis, 2001 [11]

Becher, 2002 [12]

Glina, 2002 [13]

Gomez, 2002 [14]

Stuckey, 2003 [27]

Nurnberg, 2003 [30]

Levinson et al, 2003 [15]

DeBusk, 2004 [38]

Tignol, 2004 [31]

Webster 2004 [40]

Safarinejad, 2004 [28]

Pickering, 2004 [39]

Placebo 2%
Sildenafil 2%

Headache 17%, Flushing 7%, Dyspepsia 3%

Placebo 0%
Sildenafil 0%

Placebo 0%
Sildenafil 1%

Placebo: 4.0%
Sildenafil: 2.2%

Sildenafil 1%
Placebo 0%

Sildenafil 1%
Placebo 0%

Sildenafil 0%
Placebo 0%

NR

Placebo: 1.0% Sildenafil: 1%

Placebo: 1.0%
Sildenafil: 2.0%

NR

Giuliano, 1999 [33] and Hultling, 2000 [34]

Aes 8.1%

Headache 20.3%, Flushing 14.9%, Dyspepsia 14.9%, Visual

Seidman, 2001 [29]

Dropouts due to adverse events

Treatment emergent adverse events

Senior Author Year
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Placebo 1%
Sildenafil 0%
Placebo 0%
Sildenafil 0%

Headache 21%, Flushing 13%, Rhinitis 4%, Chromatopsia 4%, dyspepsia 3%
Headache 10%, Rhinitis 6%, Vasodilation 6%, Dyspepsia 6%, Chromatopsia 2%,
photphobia 2%, Dry mouth 2%, Nausea 2%
Headache 9%, Dyspspsia 9%, Anxiety 6%, Abnormal vision 3%
Headache 14%, Flushing 10%, Dyspepsia 5%
Headache 7%, Vasodilation 7%, Rhinitis 7%, Dyspspsia 2%, Abnormal vision 3.5%
Headache 11%, Flushing 5%, Dyspepsia 6%, Rhinitis 4%
Dizziness 7.7%, Tinnitus 2.9%

Fowler, 2005 [35]

O’Leary, 2006 [16]

Fava, 2006 [32]

Althof, 2006 [17]

Heiman, 2007 [18]

McVary, 2007 [42]

Burankitjaroen, 2007 [19]

Sildenafil 0.5%
Placebo 1%

Placebo 1%
Sildenafil 5%

Placebo 0%
Sildenafil 0%

Placebo 0%
Sildenafil 1%

Not reported
Headache 8%, Vasodilation 3%
Headache 10%, Rhinitis 4%, Dyspepsia 4%
Headache 13.5%, Flushing 15.4%, Nasal congestion 4.8%, Dizziness 2.9%
Headache 14.7%, Flushing 9.8%, Visual disturbances 9.8%, Nausea 6.9%, Rhinitis 6.9%

Kadioglu, 2008 [22]

Zonanca Fraca, 2008 [23]

Jones, 2008 [24]

Safarinejad, 2009 [36]

Placebo 2%
Sildenafil 5.9%

Placebo 0%
Sildenafil 1%

Placebo 0%
Sildenafil 0%

Placebo 0%
Sildenafil 0%

Placebo 0%
Sildenafil 0%

Safety results reported within individual studies

Hundertmark, 2007 [21]

Seftel, 2007 [20]

Sildenafil 3%
Placebo 3%

Headache 13%, Respiratory infection 8%, Asthenia 8%, Oedema 5%, Rhinitis 3%, Back
pain 3%, Chromatopsia 3%

Katz, 2005 [41]

Placebo 0%
Sildenafil 0%

Dropouts due to adverse events

Treatment emergent adverse events

Senior Author Year
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EDITS

Lewis, 2001 [11]

Significant benefit cw placebo
Patient: Sildenafil 73.6%: Placebo 48.4%
Partner: Sildenafil 63.9%: Placebo 33.3%

1. Improvement in all domains IIEF for sildenafil versus placebo
2. Sildenafil improved QOL sexual life domain cw with placebo, but no effect upon other domains

1. IIEF
2. Life satisfaction checklist

Improvement in orgasmic function, Intercourse satisfaction, Sexual desire and Overall satisfaction
for sildenafil versus placebo

3. Minor changes in the broad based questionnaires for sildenafil versus placebo

1. Improvement in Overall satisfaction for sildenafil versus placebo
2. Improvement over baseline of 31% for sildenafil versus 8% for placebo

Giuliano, 1999 [33] and
Hultling, 2000 [34]

Giuliano, 2001 [10]

1. Improvement in all domains IIEF for sildenafil versus placebo
2. Improved score with response to therapy (whether sildenafil or placebo user) compared with
non-responder for both both Depression scales and for the sexual function domain of the life
satisfaction checklist

1. IIEF Q13 and 14
2. Impact erectile problem on
Quality of life questionnaire
3. Broad based psychometric
questionnaires

Improvement in all domains IIEF for sildenafil versus placebo

1. IIEF
2. Beck Depression inventory,
Hamilton Depression rating, Life
satisfaction checklist

IIEF

Chen, 2001 [9]

Improvement in all domains IIEF for sildenafil versus placebo

Seidman, 2001 [29]

IIEF

Meueleman, 2001 [8]

Improvement in all domains IIEF for sildenafil versus placebo

1. Improvement in all domains IIEF for sildenafil versus placebo
2. Sildenafil improved QOL sexual life domain, but no effect upon other domains

IIEF

Tan, 2000 [5]

Improvement in all domains IIEF for sildenafil versus placebo

1. IIEF
2. Life satisfaction checklist

IIEF

Montorsi, 1999 [4]

Improvement in all domains IIEF for sildenafil versus placebo

Boulton, 2001 [26]

IIEF

Dinsmore, 1999 [3]

Improvement in all domains IIEF for sildenafil versus placebo

IIEF

IIEF

Goldstein, 1998 [1]

Results

Rendell, 1999 [25]

Assessment tool

Study

Table 3 e: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunctionSenior author, psychosocial
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Webster 2004 [40]

IIEF

1.Centre for Epidemiological studies
Depression scale (CES-D) and
Beck Depression inventory (BDI)
2.Minnesota Living With Heart
Failure Questionnaire (QOL)

Safarinejad, 2004 [28]

1. Improvement in all domains IIEF for sildenafil versus placebo
2. No benefit for Life satisfaction checklist

1.IIEF
2.Life satisfaction checklist

Tignol, 2004 [31]

Improvement in all domains IIEF for sildenafil versus placebo

2. Sildenafil demonstrated significant improvements in the QOL scale when compared with placebo

1. Sildenafil demonstrated significant improvements in both depression scales when compared with
placebo

1. Significant benefit cw placebo. Patient: Sildenafil 63.6%: Placebo 41.4%
2. Sildenafil improved QOL sexual life domain cw placebo, but no effect upon other domains

1.EDITS
2.Life Satisfaction checklist

DeBusk, 2004 [38]

Improvement in all domains IIEF except desire and orgasmic function for sildenafil versus placebo

Improvement in all domains IIEF for sildenafil versus placebo

Improvement in all domains IIEF for sildenafil versus placebo

Glina, 2002 [13]

Improvement in all domains IIEF for sildenafil versus placebo

IIEF

IIEF

Becher, 2002 [12]

3. No significant changes in HAM-D

2. Mean scores of ASEX and MGH SFQ showed greater improvement with sildenafil than with
placebo

Levinson et al, 2003 [15]

IIEF

Nurnberg, 2002 [30]

1. Improvement in all domains IIEF except desire for sildenafil versus placebo

IIEF

1.IIEF
2.Arizona
Sexual
Experience
Scale (ASEX) and Massachusetts
General
Hospital-Sexual
Functioning Questionnaire (MGH
SFQ)
3.Hamilton Rating Scale for
Depression (HAM-D)

Results

Gomez, 2002 [14]

Assessment tool

Study

Table 3e: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunctionSenior author, psychosocial outcomes including satisfaction, quality
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1. Improvement in all domains IIEF for sildenafil versus placebo
2. Improvement in 5 out of 8 items for sildenafil compared with placebo (life as a whole, sexual life,
partner relation, family life, social contact)
3. EDS: 43% improvement over baseline for sildenafil compared with 13% for placebo
1. Improvement in all domains IIEF for sildenafil versus placebo
2. Improvement in all domains SEAR for sildenafil versus placebo
1. Improvement in all domains IIEF for sildenafil versus placebo
2. Improvement in all EDITS questions for sildenafil versus placebo
3. No change in depression scale scores
1. Improvement in all domains IIEF for sildenafil versus placebo
2. Improvement in all domains SEAR for sildenafil versus placebo
1. Improvement in all domains IIEF except orgasmic and desire for sildenafil versus placebo
2. Improvement in all domains SEAR except overall relationship subscale for sildenafil versus
placebo
3. EDITS: Significant benefit cw placebo Patient: Placebo 43.4; Sildenafil 64.1: Partner: Placebo 38.7,
Sildenafil 57.7
4. DAS: No change was found in relationship functioning
5. FSFI: Improvement in satisfaction, arousal, orgasm and pain domains for sildenafil versus
placebo placebo
6. SFQ: Improvement in enjoyment domain for sildenafil versus placebo. No significant differences
in other domains

1. IIEF
2. Life satisfaction checklist

1. IIEF
2. SEAR

1. IIEF
2. EDITS
3. Depression Scales

1. IIEF
2. SEAR

1. IIEF
2. SEAR

O’Leary, 2006 [16]

Fava, 2006 [32]

Althof, 2006 [17]

Burankitjaroen, 2007 [19]

McVary, 2007 [42]

Heiman, 2007 [18]

1. IIEF
2. EDITS

1. IIEF
2. SEAR
3. EDITS

6. SFQ (Partner)

4. Dyadic Adjustment scale
5. FSFI (partner)

3. EDITS

1. Improvement in all domains IIEF for sildenafil versus placebo
2. EDITS: Significant benefit cw placebo: Patient: Placebo 53.5; Sildenafil 72.9

1. Improvement in all domains IIEF for sildenafil versus placebo
2. Improvement in all domains SEAR for sildenafil versus placebo
3. EDITS: Significant benefit cw placebo: Patient: Placebo 41.7; Sildenafil 71.2

1. Improvement in all domains IIEF except orgasmic function for sildenafil versus placebo
2. EDITS index: Significant benefit cw placebo: placebo 47.8, sildenafil 75.1

1. IIEF
2. EDITS

Katz, 2005 [41]

3. Erection distress scale

1. Improvement in all domains IIEF for sildenafil versus placebo
2. Improvement in all EDITS questions for sildenafil versus placebo
3. Improved Sexual life question for sildenafil. Other questions showed no significant change

1.IIEF
2.EDITS
3.Life satisfaction checklist

Pickering, 2004 [39]

Fowler, 2005 [35]

Results

Assessment tool

Study

Table 3e: Level 1 studies demonstrating efficacy of sildenafil in men with erectile dysfunctionSenior author, psychosocial outcomes including satisfaction, quality
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1. IIEF
2. EDITS

Improvement in all domains IIEF except desire domain for sildenafil versus placebo
EDITS: Significant benefit cw placebo Placebo 49.6%, Sildenafil 66.5%
Improvement in all domains SEAR for sildenafil versus placebo
Improvement in all domains SEX-Q for sildenafil versus placebo
Baseline; Placebo 28.8, Sildenafil 29.3: End of trial; Placebo 37.1, Sildenafil 63.4
Baseline; Placebo 47.9%, Sildenafil 44.3%: End of trial; Placebo 52.1%, Sildenafil 79.0%

Improvement in all domains IIEF except desire domain for sildenafil versus placebo
Improvement in all domains SEAR for sildenafil versus placebo

Improvement in all domains IIEF for sildenafil versus placebo
EDITS results not explicitly reported
Improvement in all domains SEAR for sildenafil versus placebo
Baseline; Placebo 37, Sildenafil 34: End of trial; Placebo 44, Sildenafil 75
Baseline; Placebo 46%, Sildenafil 45%: End of trial; Placebo 57%, Sildenafil 85%

1.
Improvement in orgasmic function, Intercourse satisfaction and overall satisfaction for sildenafil
versus placebo
2.
EDITS: Significant benefit cw placebo : Placebo 48.6%, Sildenafil 64.4%

Jones, 2008 [24]

Safarinejad, 2009 [36]

1.
2.
3.
4.
5.
6.

1.
2.
3.
4.
5.
6.

IIEF
EDITS
SEAR
SEX-Q
QEQ
Erection hardness scale

1.
2.

1. IIEF
2. SEAR

1.
2.
3.
4.
5.

Zonanca Fraca, 2008
[23]

IIEF
EDITS
SEAR
QEQ
Erection hardness scale Grade
3 or 4

1.
2.
3.
4.
5.

Kadioglu, 2008 [22]

2.Factor analysis of all questions from all questionnaires for patient confirmed effectiveness of treatment,
but no effect upon Relationship with partner, Physical QOL, Satisfaction with intercourse, quality of
erection or quality of sexual activity for sildenafil versus placebo. Factor analysis of all questions
from all questionnaires for female partner demonstrated no significant changes in any domain for
sildenafil versus placebo

1.No change was found in relationship functioning as assessed by the DAS scores

1. Dyadic Adjustment scale
(DAS)
2. EDITS, WHO brief QOL
questionnaire, Centre for Marital
and Sexual Health Sexual
Functioning Questionnaire

Hundertmark, 2007 [21]

Placebo baseline value 53.3; end of trial 58.4
Sildenafil baseline value 54: end of trial 72.7
This represents a significant advantage for sildenafil over placebo

Erectile distress scale (EDS)
(Bother)

Seftel, 2007 [20]

Results

Assessment tool

Study
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dysfunction compared with age-matched, healthy control
subjects. Urology Apr 1999;53(4): 800-5.
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Cardiovascular effects of sildenafil in men with SCIs at and
above T6. Top Spinal Cord Inj Rehabil. 2003;8(3):26-34.

in the broad population of men with

erectile dysfunction
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[105] Jackson G, Keltai M, Csanady M, Edes I, Bellamy GR,
Widimsky P, Libor L, Gillies H. Hemodynamic Effects of
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in special populations of men with

erectile dysfunction
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of erectile dysfunction in a number of special
populations of men with erectile dysfunction. These
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[107] Jackson G, Montorsi P, Cheitlin MD. Cardiovascular safety
of sildenafil citrate (Viagra): an updated perspective.
Urology. 2006 Sep;68(3 Suppl):47-60.
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• Men with diabetes and ED (A single level 1 study
using on demand dosing [17] and a single study
using regular dosing [18]. The overall grade of
recommendation = A)

[109] Parker JD. Bart BA. Webb DJ. Koren MJ. Siegel
RL. Wang H. Malhotra B. Jen F. Glue P. Safety of
intravenous nitroglycerin after administration of sildenafil
citrate to men with coronary artery disease: a doubleblind, placebo-controlled, randomized, crossover trial.
Critical Care Medicine. 35(8):1863-8, 2007

• Men with ED who have undergone bilateral nerve
sparing radical prostatectomy (A single level 1 study
using on demand dosing [19]. The overall grade of
recommendation = A)

[110] Parker JD, Bart BA, Webb DJ, Koren MJ, Siegel RL,
Wang H, Malhotra B, Jen F, Glue P. Safety of intravenous
nitroglycerin after administration of sildenafil citrate to men
with coronary artery disease: A double- blind, placebocontrolled, randomized, crossover trial. Crit Care Med.
2007 Aug;35(8):1863-1868.

• Men with ED who have undergone external beam
radiotherapy for prostatic cancer (A single level

960

comitte 19 NEW.indd 960

8/25/2010 1:15:34 PM

1 study using on demand dosing [20]. The overall
grade of recommendation = A)

[9] Young JM, Feldman RA, Auerback SM, Kaufman JM,
Garcia CS, Shen W, Murphy AM, Beasley CM Jr, Hague
JA, Ahuja S. Tadalafil improved erectile function at 24 and
36 hours after dosing: US trial, J Androl 2005;26310-318

• Men with ED secondary to spinal cord injury (A
single level 1 study using on demand dosing [21].
The overall grade of recommendation = A)

[10] Guo YL, Zhu JC, Pan TM, Ding Q, Wang YX, Cheong NF, Lim
E, Shen W, Chan M, Venugopalan M. Efficacy and safety of
on-demand tadalafil for the treatment of erectile dysfunction
in South-East Asian men. Int J Urol 2006; 13:721-727

• Men with lower urinary tract symptoms and ED (Two
level 1 studies using regular dosing [22,23]with an
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[11] Porst H, Giuliano FA, Glina S, Ralph D, Casabe AR,
Mboussa AE, Shen W, Whitaker JS. Evaluation of the
Efficacy and Safety of Once-a-Day Dosing of Tadalafil 5 mg
and 10 mg in the Treatment Erectile Dysfunction: Results
of a Multicenter Randomized, Double-Blind, PlaceboControlled Trial. Eur Urol 2006;50:351-359.

c) Tolerability and Safety
Overall, we can recommend that although side
effects do occur with tadalafil (most notably
headache, flushing, indigestion, nasal congestion
and back or girdle pain), providing that the drug is
used in line with the labeling recommendations,
there is no convincing evidence in the literature of
any significant safety issue, including cardiovascular,
visual and aural safety (Consistent level 1 studies [147], Overall grade of recommendation is grade A).

[12] Nagao K, Kimoto Y, Marumo K, Tsujimura A, Vail G, Watts
S, Ishil N, and Kamidono S. The efficacy and safety of
tadalafil 5, 10, and 20 mg in Japanese men with erectile
dysfunction: Results of a Multicenter, Randomized, DoubleBlind, Placebo-Controlled Study. Urology 2006;68:845-851
[13] McMahon CG, Carson CC, Fischer CJ, Wang WC, Florio
VA, Bradley JD. Tolerance to the therapeutic effect of
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randomized, double-blind, placebo-controlled study in men
with erectile dysfunction. J Sex Med 2006; 3:504-511.
[14] Saylan M, Khalaf I, Kadioglu A, Zaki Shoair K< Beheiry A,
Wang WC, Kopernicky V, Esen A. Efficacy of tadalafil in
Egyptian and Turkish men with erectile dysfunction. Int J
Clin Prac 2006; 60(7):812-819
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Broad population

Broad population

Broad population

Broad population

Broad population

3DCRT#

Broad population

Study

Padma-Nathan , 2001 [1]

Saenz de Tejada, 2002
[17]

Porst, 2003 [2]

Chen, 2004 [3]

Montorsi, 2004 [19]

Eardley, 2004 [4]

Skoumal, 2004 [5]

Seftel, 2004 [6]

McMahon, 2005 [7]

Carrier, 2005 [8]

Young, 2005 [9]

Guo, 2006 [10]

Incrocci, 2006 [20]

Porst, 2006 [11]

Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12 weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 6 months
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12 weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 4 phases
1st 4 weeks, 2nd 2-4 weeks, 3rd 4-6 weeks, 4th 6 months open label
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12 weeks
Randomized , double- blind, placebo-controlled, cross over, fixed dose, 12 weeks

207
152
253
483
367
60

Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12 weeks

Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12 weeks

409

268

Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12 weeks

Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12 weeks

Multicenter, randomized , double- blind, placebo-controlled, parallel group, flexible dose, 12
weeks

Multicenter, randomized , double- blind, placebo-controlled, parallel group, fixed dose, 2-4 week
treatment period

Multicenter, randomized , double- blind, placebo-controlled, parallel group, fixed dose, 12 weeks

Multicenter, randomized , double- blind, placebo-controlled, parallel group, fixed dose, 3 weeks

Study design

220

303

222

348

216

179

Patient
numbers

Table 4a : Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunctionSenior author, patient group, number of patients randomized and
study design
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Broad population

Broad population

Broad population

Broad population

ED and LUTS

Spinal cord Injury

ED and LUTS

Diabetes

McMahon, 2006 [13]

Saylan, 2006 [14]

Yip, 2006 [15]

Rajfer, 2007 [16]

McVary, 2007 [22]

Giuliano, 2007 [21]

Roerborn, 2008 [23]

Hatzichristou, 2008 [18]

298

1058

186

281

287

242

132

140

343

Patient
numbers
Study design

Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12
weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 6
months
Multicenter, randomized, double-blind, placebo-controlled, parallel group, fixed dose, 12
weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12
weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 24
weeks
Multicenter randomized , single- blind, placebo-controlled, parallel group escallating dose,
12 - 24 weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group , flexible dose,
12 weeks, maintained or titrated at 4 or 8 weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group flexible dose, 12
weeks
Multicenter randomized , double- blind, placebo-controlled, parallel group , fixed dose, 12
weeks

# 3DCRT: Three-dimentional conformal external- beam radiotherapy

* BNSRRP: Bilateral nerve sparing radical retropubic prostatectomy

Broad population

Patient group

Nagao, 2006 [12]

Study

Table 4a : Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunctionSenior author, patient group, number of patients randomized and
study design (Continued)
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NA

21.2

NA

22.6

NA

9.5

8.4

13.6

14.6

NA

14.5

NA

19.3

23.6

End

Incrocci, 2006
[20]

NA

NA

NA

NA

NA

NA

NA

NA

12.9

15.8

Baseline

21.6

16

14.5

NA

NA

NA

NA

22.9

End

13.6

15.4

Carrier, 2005
[8]

12.7

NA

NA

NA

NA

15.6

Baseline

10mg

Guo, 2006 [10]

14.3

McMahon,
2005 [7]

13.6

NA

NA

NA

NA

19.3

End

5mg

NA

13.4

Seftel, 2004 [6]

17.4

13.8

18.1

NA

NA

15.2

Baseline

2.5mg

Young, 2005
[9]

16

Skoumal, 2004
[5]

Change 1.1

Montorsi, 2004
[19]

13.4

15.5

Chen, 2004 [3]

Eardley, 2004
[4]

NA

Porst, 2003 [2]

12.2

12.1

Saenz de
Tejada, 2002
[18]

14.7

End

13.7

Baseline

Placebo

Padma-Nathan
, 2001 [1]

Study

IIEF EF domain score

25

NA

18.8

24.2

End

8.4

14

15.3

16

13.3

15.3

13.6

17.7

22.7

23.3

22.8

22.5

25.1

24.7

Change 5.3

17

NA

11.5

14.9

Baseline

20mg

43.9

22

12.8

19.6

33

GAQ 1
23.1
GAQ 2
17.3

NA

54.5

NA

25

17.1

Placebo

NA

NA

NA

NA

51.4

2.5mg

80.9
NA

NA

NA

NA

NA

NA

NA

NA

NA

59.5

5mg

GAQ

Table 4b: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunctionSenior author, IIEF domain score and GAQ

67

NA

92.3

NA

56

80.6

10mg

85.7

79

78

82.8

86

GAQ
1 82.1
GAQ
2
78.6

NA

84.6

NA

64

80.6

20mg
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13.6

Change 1.3

NA

NA

14.6

16.9

16.8

3m:
13
6m:
12.7

NA: non available/non applicable

Hatzichristou,
2008 [18]

Roerborn,
2008 [23]

Giuliano, 2007
[21]

13

NA

Rajfer, 2007
[16]

McVary, 2007
[22]

14.8

14.5

Saylan, 2006
[14]

Yip, 2006 [15]

NA

McMahon,
2006 [13]

Change 0.5

Nagao, 2006
[12]

15

End

NA

Baseline

Placebo

Porst, 2006
[11]

Study

NA

NA

NA

19.1

NA

End

Change 4.8

NA

NA

Baseline

2.5mg

22.8

End

NA

NA

20.8

Change 4.5

NA

NA

NA

Change 2.1

NA

Baseline

5mg

IIEF EF domain score

22.8

End

NA

13.5

NA

Change 2.6

NA

Baseline

10mg

NA

NA

NA

NA

End

NA

22.6

14.9

14.5

16.2

NA

23.3

23.8

3m:
24.3
6m:
24.3

Change 2.8

NA

Baseline

20mg

NA
GAQ1
58.7
GAQ2
55.4

GAQ1
54.9
GAQ2
51.6
GAQ1
22.5
GAQ2
18

GAQ1
81.2
GAQ2
76.2

76.5

NA

NA

NA

NA

5mg

NA

NA

NA

2.5mg

NA

GAQ 1
19.5
GAQ 2
14.6

NA

GAQ 1
30.1
GAQ 2
28.9

GAQ1
41.9
GAQ2
41.9

31.4

Placebo

GAQ

GAQ
1
86.2
GAQ
2
80.5

83.7

20mg

NA

NA

GAQ 1
84.6
GAQ 2
78.5

NA

81.4

10mg

Table 4b: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunctionSenior author, IIEF domain score and GAQ. (Continued)

966

comitte 19 NEW.indd 966

8/25/2010 1:15:36 PM

NA
19.1
25.9
27

Skoumal, 2004 [5]

Seftel, 2004 [6]

McMahon, 2005 [7]

Carrier, 2005 [8]

13.7
NA

Guo, 2006 [10]

Incrocci, 2006 [20]

END Point
24hr 41.8
36 hr 32.8

15.8

Eardley, 2004 [4]

Young, 2005 [9]

19.4 #
26.1 *

15.8 #
23.3 *

Montorsi, 2004 [19]

12

32.1

31.9

26.8

22.6

34

19.4

42.8

28.1

Chen, 2004 [3]

NA

26

End

NA

Change
1.9

23

Baseline

Porst, 2003 [2]

Saenz de Tejada, 2002 [18]

Padma-Nathan , 2001 [1]

Study

Placebo

NA

NA

NA

NA

22

18

NA

NA

19

NA

NA

NA

NA

NA

50

35

NA

NA

34

NA

NA

2mg
45.7

2mg
Ca.
30
NA

End

Baseline

2.5mg

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Ca.
40

Baseline

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

61.7

End

5mg

SEP3

56.7

NA

11.7

NA

NA

NA

NA

70

NA

69.8

End

NA

61.7

END
24hr 55.8
36hr 56.2

23.8

NA

NA

NA

NA

22.1

NA

Change
28.4

Ca.
40

Baseline

10mg

Table 4c: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunction Senior author, SEP3 scores

NA

13.6

32.5

33.3

20.7

NA

17.5

17.5 #
25.5 *

28.3

25mg
Ca.
38

Baseline

END
24hr 67.3
36hr 61.9

Change
24 hr 36.8
36 hr 35.2

Change
29.1

20mg

46

70

61.5

73.5

64.2

73

40.5

40.5 #
52.4 *

78

25mg
70.2

End
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End

24.6

Yip, 2006 [15]

Change
25.9

Change
8.2

Hatzichristou, 2008 [18]

* Subgroup with evidence of postoperative tumescence

# All randomized patients

Ca: circa (about)

NA: non available/non applicable

NA

NA

Roerborn, 2008 [23]

16.8

NA

Giuliano, 2007 [21]

NA

NA

NA

NA

NA

NA

Change
25

NA

NA

Change
35.1

NA

NA

NA

20mg

NA

NA

NA

Baseline

Change
45.5
Change
34.3

End

NA

10mg
Baseline

Change
31.2

NA

NA

NA

NA

End

NA

33.5

34.7

48.6

Baseline

5mg

IIEF EF domain score

McVary, 2007 [22]

Change
9.5

17.9

Saylan, 2006 [14]

Rajfer, 2007 [16]

26.3

McMahon, 2006 [13]

Change
12.3

Baseline

Nagao, 2006 [12]

End

Change
13.2

Baseline

2.5mg

Porst, 2006 [11]

Study

Placebo

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Placebo

Change
50.1
Change
47.3
NA

End

NA

NA

NA

NA

33
14

NA

NA

NA

NA

47.6

NA

NA

70.9

66.1

NA

10mg

Change
50.8
1 M 74
6 M 78

5mg

GAQ

24.2

2.5mg

Table 4c: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunction Senior author, SEP3 scores. (Continued)
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Dyspepsia: 10mg(11%), 20mg(11.1%)
Headache: 10mg(9.6%), 20mg(8.3%)
Myalgia: 10mg(5.5%), 20mg(4.2%)
Flu syndrome: 10mg(4.1), 20mg(4.2%)
Back pain: 10mg(1.4%), 20mg(5.6%)
Flushing: 10mg(2.7%), 20mg(4.2%)

Headache: 8%, Flushing: 5.7%, Dyspepsia: 5.1%, Myalgia: 3.4%

Saenz de Tejada,
2002 [18]

Porst, 2003 [2]

Incrocci, 2006 [20]

Guo, 2006 [10]

Young, 2005 [9]

Carrier, 2005 [8]

McMahon, 2005 [7]

Headache: 43%, Dyspepsia: 21.5%, Back pain: 16.1%, Infection: 14%, Pain: 11.8%, Diarrhoea: 9.7%,
Myalgia: 9.7%, Rhinitis: 8.6%
Dyspepsia: 9.7-22%, Headache: 14.6-17%, Infection: 11-19.4%, Pain: 8-9.7%, Back pain: 4.9-7%,
Vasodilatation: 3.9-6%, Flu syndrome: 5-7.8%, Accidental injury: 1-5%, Rhinitis: 4-5.8%, Myalgia: 4-4.9%
Headache: 5.6-10.6%, Back pain: 6.2-6.8%, Dyspepsia: 3.7-5%, Nasopharyngitis: 3.1-5%, Nasal congestion:
1.9-3.7%, Upper respiratory tract infection: 2.5-3.1%, Myalgia: 1.2-3.1%, Influenza: 1.2-2.5%
Headache: 4.8-5%, Back pain: 0.8-4%, Dizziness: 1.6-2.5%, Dyspepsia: 1.7-2.4%, Chest pain: 0.8-2.5%,
Cough: 2.5%
Headache: 26%, Flushing: 16.7%, Myalgia: 11.7%, Nasal congestion: 6.7%, Dyspepsia: 23.3%, Back pain:
5%, Dizziness: 3.3%

Headache: 15.7%, Back pain: 8.8%, Dyspepsia: 7.5%

Headache: 7.2%, Flushing: 4.6%, Back pain: 2.3%, Influenza: 2% , Nasal congestion: 2%

Skoumal, 2004 [5]

Seftel, 2004 [6]

Headache: 17.9%, Dyspepsia: 13.1 %, Flushing:4.8%, Back pain:3.6%, Pain in limb: 3.6%, Myalgia: 2.4%

Eardley, 2004 [4]

Montorsi, 2004 [19]

Back pain: 7.7 – 10.8%, Myalgia: 9.2%, Dyspepsia: 9.2%, Infection : 4.6-9.2%, Rhinitis: 6.2%, Dizziness: 4.66.2%, Headache: 4.6-6.2%, Increased cough: 4.6%, Arthritis: 1.5-6.2%, Pharyngitis: 1.5-6.2%,
Headache: 20.9%, Dyspepsia: 13.4%, Myalgia: 6.5%, Back pain: 4.5%, Nasal congestion: 4.5%, Fatigue:
3.5%, Flushing: 3.5%, Sinus congestion: 2.5%, Cough: 2%, Gastrooesophageal reflux:2%

Headache: 2mg(5.7%), 5mg(2.7%), 10mg(16.7%), 25mg(13.9%)
Dyspepsia: 5mg(8.1%), 10mg(2.8%), 25mg(8.3%)
Back pain: 2mg(2.9%), 10mg(8.3%), 25mg(2.8%)

Padma-Nathan ,
2001 [1]

Chen, 2004 [3]

Treatment emergent adverse events

Study

Tadalafil: 0%

Tadalafil: 4 patients

Placebo: 0.6%
Tadalafil: 1.8%

Tadalafil: 5 patients

Placebo: 1 (0.5%)
Tadalafil: 3 (2%)
Placebo: 2 (3%)
20mg: 1 (1.5%)
Placebo: 2%
Tadalafil: 5.5%
Placebo: 1.9%
Tadalafil: 3%
Placebo: 0 (0%)
Tadalafil: 1 (0.8%)
Placebo: 1 (2.1%)
Tadalafil: 8 (5%)
Placebo: 0(0%)
Tadalafil: 4 (4.3%)

NA

10mg: 2 patients

Dropouts due to
adverse events

Table 4d: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunction Senior author, Treatment emergent adverse events and dropout rates
reported in clinical studies on Tadalafil
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Tadalafil: 9 patients

Tadalafil: 3-6%

Dyspepsia: 5mg (5.5%) 10mg (11.4%), Headache: 5mg (6.4%) 10mg(10.5%), Back pain: 5mg(3.7%)
10mg(9.5%), per abdominal pain: 5mg(2.8%) 10mg(8.6%), Myalgia: 5mg(2.8%) 10mg(6.7%)

Headache: 5mg(5.9%) 10mg(11.6%) 20mg(18.6%), Nasopharyngitis: 5mg(8.1%) 10mg(3.5%) 20mg(5.8%),
Flushing: 5mg(4.7%) 10mg(4.7%) 20mg(5.8%), Hot flush: 10mg(7%) 20mg(3.5%), Back pain: 5mg(3.5%)
10mg(1.2%) 20mg(3.5%), Diarrhea:5mg(1.2%) 10mg(2.3%) 20mg(2.3%), Dyspepsia: 5mg(1.2%) 10mg(1.2%)
20mg(4.7%), Pyrexia: 10mg(1.2%) 20mg(4.7%), Malaise: 5mg(1.2%) 10mg(3.5%) 20mg(2.3%), Nasal
congestion: 5mg(1.2%) 10mg(1.2%) 20mg(3.5%)
Abdominal pain: 5mg(1.2%), Contact dermatitis: 5mg(3.5%), Occular hyperaemia: 20mg(3.5%)

Headache: 2 patients, Dyspepsia: 2patients

Headache: 16.8%, Back pain: 6.9%, Dyspepsia: 2%

Porst, 2006 [11]

Nagao, 2006 [12]

McMahon, 2006 [13]

Saylan, 2006 [14]

Placebo: 1.4%
Tadalafil: 3.6%
NA
Placebo: 2.4%
Tadalafil: 1.9 – 4.8%

Dyspepsia: 2.2%, Back pain: 2.2%, Headache: 2.2%, Nasopharyngitis: 1.4%, Upper respiratory tract
infection: 1.4%

Headache: 8.5%, Urinary tract infection7.7%, Upper abdominal pain: 2.1%, Muscle spasticity: 2.1%

Headache: 2.4 – 3.4%, Dyspepsia: 1-3.3%, Back pain: 1.4 – 3.2%, Myalgia: 1.4 – 2.1%, Nasopharyngitis: 3.3
– 2.1%, Diarrhea: 1 _ 1.7%, Gastrooesophageal reflux: 1 – 1.5%, Extremity pain: 1.4 – 1.5%, Influenza: 1.9
– 1.3%, Bronchitis: 1.4 – 1.1%, Muscle spasm: 1 – 1.1%

NA

Rajfer, 2007 [16]

McVary, 2007 [22]

Giuliano, 2007 [21]

Roerborn, 2008 [23]

Hatzichristou, 2008
[18]

NA: non available/non applicable

Placebo: 2(2.1%)
2.5mg: 6(6.3%)
5mg: 4(4.1%)

Nasopharyngitis: 2.5mg(6.2%) 5mg(6.1%), Influenza: 2.5mg(5.2%) 5mg(3.1%), Gastroenteritis: 2.5mg(3.1%)
5mg(5.2%), Back pain: 2.5mg(5.2%) 5mg(2.1%), Upper respiratory tract infection 2.5mg(3.1%) 5mg(4.1%),
Dyspepsia: 2.5mg(4.2%) 5mg(1%), Nasal congestion: 5mg(4.1%), Gastrooesophageal reflux: 2.5mg(3.1%)
5mg(2.1%), Myalgia: 2.5mg(4.2%) 5mg(1%), Headache: 2.5mg(3.1%) 5mg(1%), Hypertension: 2.5mg(1%)
5mg(3.1%), Bronchitis: 2.5mg(3.1%), Sinus congestion: 5mg(3.1%)

Placebo: 4%
2.5mg: 4%
5mg: 3.1%

Placebo: 1.2%
Tadalafil: 1.3%

Headache: 11.3%, Back pain: 7.5%, Dizziness: 3.8%, Dyspepsia: 3.1%, Myalgia: 3.1%

Yip, 2006 [15]

Placebo: NA
Tadalafil: 3%

Tadalafil: 4 patients

Dropouts due to
adverse events

Treatment emergent adverse events

Study

Table 4d: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunction Senior author, Treatment emergent adverse events and dropout rates
reported in clinical studies on Tadalafil. (Continued)
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Change from baseline:
Placebo: 1.8, 10mg: 3.6, 20mg: 3.9
Placebo: 1.7, 10mg: 2.0, 20mg: 2.1
Placebo: 34, Tadalafil: 58
Placebo: 4%, Tadalafil: 24%
Change from baseline:
Placebo: 3.4, Tadalafil: 3.5
Placebo: 2.5, Tadalafil: 2.8
Pacebo: 21.4, Tadalafil: 37.2
Placebo: 20.5, Tadalafil: 37

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
EDITS
IIEF overall satisfaction domain score

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
SEP 4 (hardness of erection)
SEP 5(overall satisfaction)

Chen, 2004 [3]

Montorsi, 2004 [19]

McMahon, 2005 [7]

Seftel, 2004 [6]

Skoumal, 2004 [5]

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
3. SEP 4 (hardness of erection)

Change from baseline
Placebo:-0.5, Tadalafil: 2.6
Placebo:-0.1, Tadalafil: 2.5

Change from baseline
Placebo:0.8, Tadalafil: 4
Placebo:0.0, Tadalafil:3.1
Placebo:5.6, Taddalafil:43.8

Placebo: 46, Tadalafil: 77
Change from baseline
Placebo: 0.7, Tadalafil: 3.7

NA

NA

Porst, 2003 [2]

EDITS
IIEF overall satisfaction domain score

Significant improvement for 10, 20mg vs placebo
Significant improvement for 10, 20mg vs placebo

IIEF intercourse satisfaction domain score
2. IIEF overall sexual satisfaction domain score

Saenz de Tejada, 2002 [18]

Eardley, 2004 [4]

Change from baseline:
Placebo: 1.3, 2mg:2.5, 5mg:3.4, 10mg: 3.2, 20mg: 4.2
Placebo: 0.3, 2mg:1.8, 5mg:2.5, 10mg: 2.5, 20mg: 2.5

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score

Padma-Nathan , 2001 [1]

Results

Assessment tool

Study

Table 4e: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunction Senior author, psychosocial outcomes including satisfaction, quality
of life, impact, bother
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Change from baseline
Placebo: 2.1, 10mg: 4.3, 20mg: 4.1
Placebo: 0.8, 10mg: 2.3, 20mg: 2.5
Placebo: 13.1, 10mg: 46.7, 20mg: 51.6
Placebo: 11.5, 10mg: 44, 20mg: 47.5
Baseline:8.4, Tadalafil:8.2, Placebo:5.6
Baseline:4.3, Tadalafil:6.5, Placebo:4.4
% of Yes: Placebo:7, Tadalafil:43
% of Yes: Placebo:15, Tadalafil:48

NA
Change from baseline
Placebo: 2.3, Tadalafil: 4.8
Placebo: 1.1, Tadalafil: 3.6
Placebo: 21.7, Tadalafil: 52.8
Placebo: 20.5, Tadalafil: 49.1

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)
IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)
% of patients reporting no ED at end point
IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
NA
IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)

Incrocci, 2006 [20]

Porst, 2006 [11]

Nagao, 2006 [12]

McMahon, 2006 [13]

Saylan, 2006 [14]

Guo, 2006 [10]

Young, 2005 [9]

Dropouts due to
adverse events

Change from baseline
Placebo:1.4, 5mg: 3.2, 10mg: 3.2, 20mg: 4.1
Placebo:0.5, 5mg:2.1, 10mg: 2.6, 20mg: 2.8

Placebo:8.3, 5mg:51.5, 10mg:50.5

Change from baseline
24-hr assigned time
Placebo: 5.9, 10mg:29.2, 20mg:44.7
Placebo: 4, 10mg:29.2, 20mg:42.3
36-hr assigned time
Placebo: 4, 10mg: 31.8, 20mg: 35
Placebo: 2.1, 10mg: 30.3, 20mg: 35.5

24-hr assigned time
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)
36-hr assigned time
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)

Carrier, 2005 [8]

Change from baseline
Placebo:0.4, 10mg: 2.6, 20mg: 3.2
Placebo:0.4, 10mg: 2.2, 20mg: 2.3

Treatment emergent adverse events
IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score

Study

Table 4e: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunction Senior author, psychosocial outcomes including satisfaction, quality
of life, impact, bother. (Continued)
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Change from baseline
Placebo:0.7, 2.5mg:2, 5mg: 1.6
Placebo: 0.5, 2.5mg: 1.8, 5mg: 1.9
Placebo: 10, 2.5mg: 24.5, 5mg: 26.1
Placebo: 9.8, 2.5mg: 23.3, 5mg: 25.6

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)

NA: non available/non applicable

Hatzichristou, 2008 [18]

NA

NA

Roerborn, 2008 [23]

NA

NA

Giuliano, 2007 [21]

NA

Change from baseline
Placebo: 1, 2.5mg: 2.2, 5mg: 2.8
Placebo: 0.9, 2.5mg: 2.1, 5mg: 2.4
Placebo: 11.6, 2.5mg: 33.4, 5mg: 37.2
Placebo: 11.2, 2.5mg: 32.9, 5mg: 36.1
Placebo: 0.2, 2.5mg: 0.6, 5mg: 0.6
Placebo: 0.1, 2.5mg: 0.1, 5mg: 0.1

Change from baseline
Placebo: 1.4, Tadalafil: 4.3
Placebo: 0.8, Tadalafil: 2.8
Placebo: 13.9, Tadalafil: 47.8
Placebo: 13.1, Tadalafil: 45.5

Dropouts due to
adverse events

NA

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)
PAIRS
Sexual self- confidence, change
Spontaneity, change

IIEF intercourse satisfaction domain score
IIEF overall sexual satisfaction domain score
SEP 4 (hardness of erection)
SEP 5 (overall satisfaction)

Treatment emergent adverse events

McVary, 2007 [22]

Rajfer, 2007 [16]

Yip, 2006 [15]

Study

Table 4e: Level 1 studies demonstrating efficacy of tadalafil in men with erectile dysfunction Senior author, psychosocial outcomes including satisfaction, quality
of life, impact, bother. (Continued)

Popolo G. Cruz N. Leriche A. Lombardi G. Reichert
S. Dahl P. Elion-Mboussa A. Casariego J. Efficacy and
safety of tadalafil in men with erectile dysfunction following
spinal cord injury. Arch Neurology 64(11):1584-92, 2007

tadalafil with as needed, three times-per-week, or once-aday dosing. AM J Cardiol 2006;97;1778-1784
[35] Giuliano F. Kaplan SA. Cabanis MJ. Astruc B. Hemodynamic
interaction study between the alpha1-blocker alfuzosin and
the phosphodiesterase-5 inhibitor tadalafil in middle-aged
healthy male subjects. Urology. 67(6):1199-204, 2006

Efficacy in men with ED and lower urinary tract
symptoms

[36] Von Keitz A, Rajfer J, Segal S, Murphy A, Denne J, Costigan
TM, Warner MR, Emmick JT, Bergmann SR. Effects of
tadalafil on myocardial blood flow in patients with coronary
artery disease. CoronaryArtery Disease 2006; 17(6):493-499

[22] McVary KT. Roehrborn CG. Kaminetsky JC. Auerbach
SM. Wachs B. Young JM. Esler A. Sides GD. Denes BS.
Tadalafil relieves lower urinary tract symptoms secondary to
benign prostatic hyperplasia. J Urol. 177(4):1401-7, 2007

[37] Althof SE. Eid JF. Talley DR. Brock GB. Dunn ME. Tomlin
ME. Natanegara F. Ahuja S. Through the eyes of women: the
partners’perspective on tadalafil. Urology. 68(3):631-5, 2006

[23] Roehrborn CG. McVary KT. Elion-Mboussa A. Viktrup
L. Tadalafil administered once daily for lower urinary tract
symptoms secondary to benign prostatic hyperplasia: a
dose finding study. Journal of Urology. 180(4):1228-34, 2008

[38] Patterson D. McInnes GT. Webster J. Mitchell M .
Macdonald, Thomas M. Influence of a single dose of 20
mg tadalafil, a phosphodiesterase 5 inhibitor, on ambulatory
blood pressure in subjects with hypertension. Br J Clin
Pharm. 62(3):280-7, 2006

Safety and tolerability of tadalafil
[24] Hellstrom WJ, Overstreet JW, Yu A, Saikali K, Shen W, Beast
sley CM Jr, Watkins VS. Tadalafil has no detrimental effect
on human spermatogenesis or reproductive hormones. J
Urol. 2003 Sept; 170(3) : 887-91

[39] Weinsaft JW. Hickey K. Bokhari S. Shahzad A. Bedding
A. Costigan TM. Warner MR. Emmick JT. Bergmann
SR. Effects of tadalafil on myocardial blood flow in patients
with coronary artery disease. Coronary Artery Disease.
17(6):493-9, 2006

[25] Kloner RA, Hutter AM, Emmick JT, Mitchell MI, Denne J,
Jackson G. Time course of the interaction between tadalafil
and nitrates. J Am Coll Cardiol. 2003 Nov 19;42(10):1855-60

[40] Troconiz IF. Tillmann C. Staab A. Rapado J. Forgue
ST. Tadalafil population pharmacokinetics in patients
with erectile dysfunction. European Journal of Clinical
Pharmacology. 63(6):583-90, 2007

[26] Jackson G, Kloner RA, Costigan TM, Warner MR, and Emmt
mick JT. Update on clinical trials of tadalafil demonstrates
no increased risk of cardiovascular adverse events. J Sex
Med.2004; 1: 161-167

[41] Guillaume M. Lonsdale F. Darstein C. Jimenez MC.
Mitchell MI. Hemodynamic interaction between a dailt
ly dosed phosphodiesterase 5 inhibitor, tadalafil, and
the alpha-adrenergic blockers, doxazosin and tamsult
losin, in middle-aged healthy male subjects. Journal
of Clinical Pharmacology. 47(10):1303-10, 2007 Oct.
[42] Marumo K. Imaoka T. Fujimoto K. Watts S. Stothard
D. McGill J. A comparison of the efficacy and tolerability of
tadalafil 10 mg and 20 mg in Japanese patients with severe
erectile dysfunction. J Sex Med. 4(3):745-52, 2007

[27] Rosen RC. Padma-Nathan H. Shabsigh R. Saikali K.
Watkins V. Pullman W. Determining the earliest time
within 30 minutes to erectogenic effect after tadalafil 10 and
20 mg: a multicenter, randomized, double-blind, placebocontrolled, at-home study. Journal of Sexual Medicine.
1(2):193-200, 2004 Sep.
[28] Jackson G. Kloner RA. Costigan TM. Warner MR. Emmick
JT. Update on clinical trials of tadalafil demonstrates no
increased risk of cardiovascular adverse events. Journal
of Sexual Medicine. 1(2):161-7, 2004 Sep.

[43] Foresta C. Caretta N. Zuccarello D. Poletti A. Biagioli A.
Caretti L. Galan A. Expression of the PDE5 enzyme on
human retinal tissue: new aspects of PDE5 inhibitors ocular
side effects. Eye. 22(1):144-9, 2008

[29] Kloner RA. Jackson G. Emmick JT. Mitchell MI. Bedding
A. Warner MR. Pereira A. Interaction between the phospt
phodiesterase 5 inhibitor, tadalafil and 2 alpha-blockers,
doxazosin and tamsulosin in healthy normotensive men.
Journal of Urology. 172(5 Pt 1):1935-40, 2004

[44] Hellstrom WJ. Gittelman M. Jarow J. Steidle C. McMt
Murray J. Talley D. Watts S Mitchell CL. McGill JM. An
evaluation of semen characteristics in men 45 years of age
or older after daily dosing with tadalafil 20mg: results of a
multicenter, randomized, double-blind, placebo-controlled,
9-month study. Eur Urol. 53(5):1058-65, 2008

[30] Patterson D. Kloner R. Effron M. Emmick J. Bedding A.
Warner M. Mitchell M. Braat S. MacDonald T. The efft
fect of tadalafil on the time to exercise-induced myocardial
ischaemia in subjects with coronary artery disease. British
Journal of Clinical Pharmacology. 60(5):459-68, 2005.

[45] Wrishko RE. Dingemanse J. Yu A. Darstein C. Phillips
DL. Mitchell MI. Pharmacokinetic interaction between
tadalafil and bosentan in healthy male subjects. Journal of
Clinical Pharmacology. 48(5):610-8, 2008

[31] Seftel AD. Farber J. Fletcher J. Deeley MC. ElionMboussa A. Hoover A. Yu A. Fredlund P. A three-part
study to investigate the incidence and potential etiologies
of tadalafil-associated back pain or myalgia. International
Journal of Impotence Research. 17(5):455-61, 2005

[46] Porst H. Rajfer J. Casabe A. Feldman R. Ralph D. Vieirt
ralves LF. Esler A. Wolka AM. Klise SR. Long-term safety
and efficacy of tadalafil 5 mg dosed once daily in men with
erectile dysfunction. J Sex Med. 5(9):2160-9, 2008

[32] Kloner RA. Sadovsky R. Johnson EG. Mo D. Ahuja S. Effict
cacy of tadalafil in the treatment of erectile dysfunction in hypertt
tensive men on concomitant thiazide diuretic therapy. Internt
national Journal of Impotence Research. 17(5):450-4, 2005
[33] Beasley CM Jr. Mitchell MI. Dmitrienko AA. Emmt
mick JT. Shen W. Costigan TM. Bedding AW. Turik MA.
Bakhtyari A. Warner MR. Ruskin JN. Cantilena LR Jr.
Kloner RA. The combined use of ibutilide as an active contt
trol with intensive electrocardiographic sampling and signal
averaging as a sensitive method to assess the effects of
tadalafil on the human QT interval.[see comment]. J Am
Coll Cardiol 46(4):678-87, 2005

[47] Cordell WH. Maturi RK. Costigan TM. Marmor MF. Welt
leber RG. Coupland SG. Danis RP. McGettigan JW Jr.
Antoszyk AN. Klise S. Sides GD. ERG Testing During
Chronic PDE5 Inhibitor Administration (ERG-PDE5i) Const
sortium. Retinal effects of 6 months of daily use of tadalafil
or sildenafil. Arch Ophthalmology. 127(4):367-73, 2009

3. Vardenafil
A comprehensive review of the literature has
identified a number of publications which attest to
the efficacy, tolerability and safety of vardenafil in

[34] Kloner RA, Jackson G, Hutter A, Mittleman M, Chan M,
Warner MR, Costigan TM, Vail GM. Cardiovascular safety

973

comitte 19 NEW.indd 973

8/25/2010 1:15:37 PM

men with erectile dysfunction. The salient features
of the level 1 publications have been tabulated in
Tables 5a-5e, which outline the trial design, the
patients randomized, the efficacy outcomes and the
side effect profiles of vardenafil in those studies.

in the literature of any significant safety issue,
including cardiovascular, visual and aural safety
[1-63] (Consistent level 1 studies, Overall grade of
recommendation is grade A).

For assessment of efficacy we have not included
pooled studies or analyses of pooled studies, and we
have attempted to ensure that no dataset is reported
more than once.
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1 study with an overall grade of recommendation = A)

[12] Rosenberg MT, Adams PL, McBride TA, Roberts JN,
McCallum SW. Improvement in duration of erection following
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sildenafil [17] (Single level 1 study with an overall
grade of recommendation = A)
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Overall, we can recommend that although side effects
do occur with vardenafil (most notably headache,
flushing, indigestion and nasal congestion), providing
that the drug is used in line with the labeling
recommendations, there is no convincing evidence
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Multicenter, randomized, double-blind, placebocontrolled, flexible dose, 12 weeks

Multicenter, randomized, double-blind, placebocontrolled, flexible dose, 12 weeks
Multicenter, randomized, double-blind, double dummy,
2-arm, parallel group, fixed dose, 2 years

463 randomized
454 included in ITT analysis
457 included in safety analysis
1020 randomized
566 included in ITT analysis
566 included in safety analysis

Broad population
Sildenafil non-responders

Broad population

Carson, 2004 [17]

Stief, 2004 [5]

Multicenter, randomized, double-blind, placebocontrolled, 4-arm, parallel group, fixed dose, 12 weeks

283 randomized
279 included in ITT analysis
280 included in safety analysis
323 randomized
309 included in ITT analysis
321 included in safety analysis

Multicenter, randomized, double-blind, placebocontrolled, 3-arm, parallel group, fixed dose, 12 weeks

440 randomized
423 included in ITT analysis
427 included in safety analysis

Broad population

Radical prostatectomy

Brock, 2003 [16]

Multicenter, randomized, double-blind, placebocontrolled, 3-arm, parallel group, fixed dose, 12 weeks

452 randomized
430 included in ITT analysis
439 included in safety analysis

Hatzichristou, 2004 [3]

Diabetes

Goldstein, 2003 [13]

Multicenter, randomized, double-blind, placebocontrolled, 4-arm, parallel group, fixed dose, 26 weeks

805 randomized
749 included in ITT analysis
762 included in safety analysis

Broad population

Broad population

Hellstrom, 2002 [2]

Study design
Multicenter, randomized, double-blind, placebocontrolled, 4-arm, parallel group, fixed dose, 12 weeks

Patient numbers
601 randomized
580 included in ITT analysis
506 included in efficacy analysis
590 included in safety analysis

Nagao, 2004 [4]

Broad population

Patient group

Porst, 2001 [1]

Study

Table 5a: Level 1 studies demonstrating efficacy of vardenafil in men with erectile dysfunction Senior author, patient group, number of patients randomized and
study design
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Diabetes

Ishi, 2006 [14]

Broad population

Broad population

Broad population

Chen, 2007 [8]

Ralph, 2007 [10]

Martin Morales, 2007 [9]

Broad population

Depression

Rosen, 2006 [20]

Tan, 2008 [11]

Diabetes type 1

Ziegler, 2006 [15]

Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 12 weeks
Multicenter, randomized, double-blind, placebo-controlled,
2-arm, parallel group, fixed dose, 12 weeks
Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 26 weeks
Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 12 weeks
Multicenter, randomized, double-blind, placebo-controlled,
2-arm, parallel group, fixed dose, 12 weeks

280 randomized
259 included in ITT analysis
265 included in safety analysis
306 randomized
306 included in ITT analysis
306 included in safety analysis
611 randomized
584 included in ITT analysis
605 included in safety analysis
129 randomized
121 included in ITT analysis
125 included in safety analysis
358 randomized
334 included in ITT analysis
348 included in safety analysis

Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 12 weeks

Multicenter, randomized, double-blind, placebo-controlled,
3-arm parallel group, fixed dose, 12 weeks

Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 12 weeks

418 randomized
394 included in ITT analysis
401 included in safety analysis

Spinal cord injury

Giuliano, 2006 [19]
790 randomized
778 included in ITT analysis
778 included in safety analysis
318 randomized
302 included in ITT analysis
318 included in safety analysis

Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 12 weeks

260 randomized
254 included in ITT analysis
259 included in safety analysis

Broad population
Sildenafil naïve patients

Edwards, 2006 [7]

Van Ahlen, 2005 [18]

Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 12 weeks

Broad population of men with ED
and female partners

Fisher, 2005 [6]
388 randomized
354 included in ITT analysis
388 included in safety analysis

Study design

Arterial hypertension

Patient numbers

Multicenter, randomized, double-blind, placebo-controlled,
flexible dose, 12 weeks

Patient group
229 randomized
225 included in ITT analysis
227 included in safety analysis

Study

Table 5a: Level 1 studies demonstrating efficacy of vardenafil in men with erectile dysfunction Senior author, patient group, number of patients randomized and
study design. (Continued)
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Broad population

Rosenberg, 2009 [12]

Multicenter, randomized, double-blind, placebo-controlled,
crossover, fixed dose, 2 treatment phases (4 weeks each)

201 randomized
191 included in ITT analysis
191 included in safety analysis

NA: non available/non applicable

Porst, 2001 [1]
Hellstrom, 2002 [2]
Goldstein, 2003 [13]
Brock, 2003 [16]
Nagao, 2004 [4]
Hatzichristou, 2004 [3]
Carson, 2004 [17]
Stief, 2004 [5]
Fisher, 2005 [6]
Van Ahlen, 2005 [18]
Edwards, 2006 [7]
Giuliano, 2006 [19]
Ishi, 2006 [14]
Ziegler, 2006 [15]
Rosen, 2006 [20]
Chen, 2007 [8]
Ralph, 2007 [10]
Martin Morales, 2007 [9]
Tan, 2008 [11]
Miner, 2008 [21]
Rosenberg, 2009 [12]

Study

Placebo
Baseline
End
14
15.6
13.6
14.8
11.2
12.6
9.1
9.2
13.59
16.66
13.7
15.6
9.7
10.7
NA
NA
13.4
12.7
NA
18.1
NA
NA
12.1
13.6
13.7
16.3
13.67
15.72
13.1
15.1
13.3
15.9
9.5
11.4
15.6
17.3
13.4
14.3
12.4
14.83
13.3
16.31

IIEF EF domain score
5mg
10mg
20mg
Baseline
End
Baseline
End
Baseline
End
14.2
20.9
14.1
22.1
13.8
22.8
12.5
17.8
13.4
21.2
12.8
21.8
NA
NA
11.2
17.1
11.2
19
NA
NA
9.3
15.3
9.2
15.3
14.03
22.36
13.83
25.64
13.36
25.96
Baseline: 21 End: 24.2
Baseline: 9.3 End: 17.7
NA
NA
13.4
24.7
13.8
25.7
Baseline: 13.2 End: 22.8
Baseline: NA End: 24.6
NA
Baseline: 11.6 End: 22.4
NA
NA
13.6
21.8
13.9
22.9
Baseline: 12.56 End: 20.34
Baseline: 12.7 End: 20.7
NA
NA
14.2
24.2
NA
NA
Baseline: 9.5 End: 22.4
Baseline: 15.3 End: 26.1
NA
NA
14.6
22.4
NA
NA
Baseline: 12 End: 21.99
NA
NA
13.3
23.42
NA
NA

30
27.6
13
13
35.2
36
15
NA
NA
40
37
26
NA
NA
30
32.7
27.3
25
24.3
NA
26

Placebo

NA

NA

NA

NA

NA

66
64.9
NA
NA
73.1

5mg

76
79.8
57
59
85.3
86
61.8
90
NA
80
85
80
NA
NA
83
85.1
83.8
73.8
81.8
NA
74

10mg

GAQ

NA

NA

NA

NA

92

80
85.2
72
65
86.4

20mg

Multicenter, randomized, double-blind, placebo-controlled,
2-arm, parallel group, flexible dose, 12 weeks

Study design

395 randomized
386 included in ITT analysis
395 included in safety analysis

Patient numbers

Table 5b: Level 1 studies demonstrating efficacy of vardenafil in men with erectile dysfunction Senior author, IIEF domain score and GAQ

ITT: Intend To Treat

Dyslipidemia

Patient group

Miner, 2008 [21]

Study

Table 5a: Level 1 studies demonstrating efficacy of vardenafil in men with erectile dysfunction Senior author, patient group, number of patients randomized and
study design. (Continued)
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NA*
7.2
NA
26.3
15.9
15.93
16.7

Rosen, 2006 [20]

Chen, 2007 [8]

Ralph, 2007 [10]

Martin Morales, 2007 [9]

Tan, 2008 [11]

Miner, 2008 [21]

Rosenberg, 2009 [12]

38.54

33.83

24

48.6

42.5

22.9

38.1

28

NA*

26

50

35

30

NA

19.9

34

33.4

10

23

32.7

39.5

End

NA

NA

NA

NA

NA

13.1

NA

NA

14

28.9

Baseline

5mg

NA

NA

NA

NA

NA

78.5

37

49

64.7

70.9

End

86.5

57

69.4

19.4

66.1

Baseline: 26.3 End: 82

Baseline: NA End: 80.6

7.7

Baseline: NA* End: 66.4

Baseline: 13 End: 50

NA*

Baseline: 7 End: 68

Baseline: 21 End: 78

Baseline: 18 End: 68

Baseline: 20 End: 73

15.9

Baseline: 10.5 End: 50.8

Baseline: 14 End: 74

7.8

7

9

14.6

26.1

Baseline

10mg

16.7

75.58

20mg

NA

NA

NA

NA*

17.4

9.5

7

15

14.7

24.2

Baseline

Baseline: 17.95 End: 66.69

63.5

NA

NA

51.7

71.1

End

NA: non available/non applicable
NA*: data presented only in graphs with no specific values presented

18

Ziegler, 2006 [15]

8

Giuliano, 2006 [19]
NA*

22

Ishi, 2006 [14]

18

Edwards, 2006 [7]

21

Fisher, 2005 [6]

Van Ahlen, 2005 [18]

NA

Stief, 2004 [5]

9
19

6

Brock, 2003 [16]

Nagao, 2004 [4]
12.4

11

Goldstein, 2003 [13]

Carson, 2004 [17]

14.8

Hellstrom, 2002 [2]

Hatzichristou, 2004 [3]

23.7

Baseline

Placebo

Porst, 2001 [1]

Study

SEP3

NA

NA

NA

63

89.3

79.3

34

54

66.7

74.6

End

Table 5c: Level 1 studies demonstrating efficacy of vardenafil in men with erectile dysfunction Senior author, intercourse success
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Placebo: 2 (1%)
10mg: 4 (3%)
20mg: 5 (3%)
Placebo: 1 (0.7%)
10mg: 5 (3.6%)
20mg: 5 (3.4%)

Headache: 10-22%, Rhinitis: 9-17%, Flushing: 5-13%, Dyspepsia: 1-6%, Sinusitis:
3-5%, Accidental injury: 4-6%, Flu syndrome: 2-5%

Headache: 11-13%, Flushing: 9-10%, Rhinitis: 5-10%, Sinusitis: 1-6%, Accidental
injury: 2-8%

Headache: 16-22%, Flushing: 19-21%, Rhinitis: 16-20%, Sinusitis: 6-7%, Dyspepsia:
4-5%, Nausea: 1-5%

Hellstrom, 2002 [2]

Goldstein, 2003 [13]

Brock, 2003 [16]

Headache: 16% (10mg), 20% (20mg), Flushing: 14% (10mg), 20% (20mg), Rhinitis:
10% (10mg), 14% (20mg), Nausea: 2% (10mg), 2% (20mg), Dyspepsia: 4% (10mg),
9% (20mg), Sinusitis: 1% (10mg), 2% (20mg), Conjunctivitis: 2% (10mg), 1% (20mg)

Flushing: 11%, Nasal congestion: 8%, Headache: 4%, Dyspepsia: 4%

Flushing: 7.3%, Headache: 5.2%, Influenza:14%

Carson, 2004 [17]

Stief, 2004 [5]

Fisher, 2005 [6]

Van Ahlen, 2005 [18]

Headache: 3.1%, Flushing: 1.6%

10mg: 5 (1.8%)
20mg: 6 (2%)

Flushing: 6.9%, Headache: 6.9%, Nasal congestion: 5.6%

Hatzichristou, 2004 [3]

Edwards, 2006 [7]

Placebo: 3 (0.7%)
Vardenafil: 5 (1.1%)

Flushing: 11%, Headache: 10%, Rhinitis: 5%, Dyspepsia: 3%, Dizziness: 2%

Nagao, 2004 [4]

Placebo: 2 (1.5%)
Vardenafil: 3 (1.5%)

Placebo: 2 (1%)
Vardenafil: 4 (2.1%)

Placebo: 0 (0%)
Vardenafil: 1 (0.9%)

Placebo: 3 (2%)
Vardenafil: 5 (3%)

Flushing: 21-36%, Headache: 7-12%, Rhinitis: 4-9%, Palpitation: 3-5%, Dyspepsia:
0-3%

Placebo: 4 (6%)
5mg: 2 (3%)
10mg: 2 (3%)
20mg: 3 (4%)

Placebo: 4 (2.2%)
5mg: 8 (4.1%)
10mg: 7 (3.5%)
20mg: 15 (8%)

Headache: 6.8-15.3%, Flushing: 10.2-11.3%, Dyspepsia: 0.7-6.7%, Rhinitis: 2.8-7.3%

Dropouts due to adverse events

Porst, 2001 [1]

Treatment emergent adverse events
Placebo: 2 (1.3%)
5mg: 7 (4.8%)
10mg: 2 (1.4%)
20mg: 1 (0.7%)

Study
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to adverse events

980

comitte 19 NEW.indd 980

8/25/2010 1:15:39 PM

Placebo: <1%
Vardenafil: 3%
Placebo: 2 (1.3%)
Vardenafil: 2 (1.3%)

Placebo: NA
Vardenafil: NA
Placebo: 0 (0%)
Vardenafil: 6 (2.2%)

Headache: 3%, Flushing: 2.5%, Bronchitis: 1.8%, Nasopharyngitis: 1.2%

Headache: 11%, Flushing: 7%, Nasal congestion: 3%

Vasodilatation: 25.8%, Rhinitis: 11.6%, Headache: 9.7%, Pharyngitis: 4.5%,
Palpitation: 3.9%

Headache: 17.4%, Flushing: 2%, Dyspepsia: 2%, Nasal congestion: 0.7%

Headache: 8.2%, Flushing: 8.2%, Nasopharyngitis: 4.9%

Headache: 7.2%, Flushing: 6.2%, Nasal congestion: 3.37%, Gastrointestinal
disorders: 2.5%, Musculoskeletal disorders: 3.6%, Dizziness: 2.2%

Headache: 9%, Nasal congestion: 5%

Flushing: 5%, Headache: 3%, Nasal congestion: 2%

Ziegler, 2006 [15]

Rosen, 2006 [20]

Chen, 2007 [8]

Ralph, 2007 [10]

Martin Morales, 2007
[9]

Tan, 2008 [11]

Miner, 2008 [21]

Rosenberg, 2009 [12]

NA: non available

Placebo: 1%
Vardenafil 10mg: 1%
Vardenafil 20mg: 2%

Headache: 4% (10mg), 6% (20mg), Flushing: 9% (10mg), 13% (20mg), Nasal
congestion: 3% (10mg), 2% (20mg), Nasopharyngitis: 9% (10mg), 5% (20mg),
Palpitations: 4% (10mg), 2% (20mg)

Ishi, 2006 [14]

Placebo: 0 (0%)
Vardenafil: 1 (0.5%)

Placebo: NA
Vardenafil: NA

Placebo: 2 (1.3%)
Vardenafil: 5 (1.1%)

Placebo: 2 (1.3%)
Vardenafil: 3 (1.8%)

Placebo: 2 (0.9%)
Vardenafil: 4 (1.9%)

Dropouts due to adverse events

Headache: 15%, Flushing: 6%, Nasal congestion: 5%, Dyspepsia: 4%, Dizziness: 2%

Treatment emergent adverse events

Giuliano, 2006 [19]

Study
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Porst, 2001 [1]

modified Sexual Life Quality Questionnaire (mSLQQ-QOL)

Fisher, 2005 [6]

Placebo : 28 Vardenafil :64 (patients)
Placebo : 32 Vardenafil :66 (partners)

2. -2.4 (10mg), -0.9 (20mg)

1. Improvement from baseline in the score for
‘sexual life’: 2.2 (10mg), 2.2 (20mg)
Improvement from baseline in the score for ‘sexual
satisfaction’: 2.3 (10mg), 2.4 (20mg)

1. Fugl-Meyer Life Satisfaction Checklist

2. Center for Epidemiologic Studies Depression (CESD) scale

1. Placebo: 18%, 5mg: 38%, 10mg: 52%, 20mg: 58%
2. Placebo: 23%, 5mg: 45%, 10mg: 58%, 20mg: 62%
3. Placebo: 2.9, 5mg: 3.5, 10mg: 3.9, 20mg: 4.1

Improvement in sexual life satisfaction from baseline
Placebo: 2.98
5mg: 3.95
10mg: 4.13
20mg: 4.33

Improvement in sexual life satisfaction from baseline
Placebo: 0.5
5mg: 1.1
10mg: 1.5
20mg: 1.7

Results

1. ‘Were you satisfied with the hardness of your erection?’
2. ‘Were you satisfied overall with this sexual experience?’
3. Fugl-Meyer QoL questionnaire
(question on sexual life satisfaction, scale 1-6)

Stief, 2004 [5]

Donatucci, 2004 [27]

Nagao, 2004 [4]

Fugl-Meyer QoL questionnaire
(question on sexual life satisfaction, scale 1-6)

Fugl-Meyer QoL questionnaire
(question on sexual life satisfaction, scale 1-6)

Assessment tool

Study

Table 5e: Level 1 studies demonstrating efficacy of vardenafil in men with erectile dysfunctionSenior author, psychosocial outcomes including satisfaction,
quality of life, impact, bother
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Rosen, 2006 [20]

Placebo: 25%, Vardenafil: 55.2%
Placebo: 27.5%, Vardenafil: 60%
Placebo: 10.1, Vardenafil: 7.9
Overall change: -6.8 (placebo), -8.4 (vardenafil)
Overall change: 3 (placebo), 2.7 (vardenafil)

1.
2.
3.
4.
5.

1.
2.
3.
4.
5.

Satisfaction with erection hardness
Satisfaction with sexual experience
Hamilton Depression (HAM-D) score
Center for Epidemiologic Studies Depression (CES-D) scale
Rosenberg self-esteem scale

Treatment Satisfaction Scale (TSS) – 6 domains

Change from baseline:
1. Placebo: -0.1, 10mg: 2.3, 20mg: 2.2
2. Placebo: -0.1, 10mg: 1.5, 20mg: 1.1
3. Placebo: 0.1, 10mg: 1.9, 20mg: 1.7
4. Placebo: 7.5, 10mg: 26.9, 20mg: 22.5

Edwards, 2006 [7]

IIEF intercourse satisfaction domain score
IIEF orgasmic function domain score
IIEF overall sexual satisfaction domain score
Satisfaction with hardness of erection

1. Placebo: 23%, Vardenafil: 63%
2. Placebo: 28%, Vardenafil: 65%
3. Placebo: 17%, Vardenafil: 50% (moderately or
significantly increased)
4. Overall change: 0.2 (placebo), -2 (vardenafil)
Change in patients with depression (CESD≥16):
1.2 (placebo), -8.1 (vardenafil)a

1. ‘Were you satisfied with the hardness of your erection?’
2. ‘Were you satisfied overall with this sexual experience?’
3. Global Confidence question (‘To what extent did your level of sexual
functioning affect your self-confidence?’)
4. Center for Epidemiologic Studies Depression (CES-D) scale

1.
2.
3.
4.

Results

Assessment tool

Change from baseline:
1. Satisfaction with orgasm: -1 (placebo), 31
(vardenafil)
2. Ease with erection: 2.5 (placebo), 28.5 (vardenafil)
3. Confidence: 0.4 (placebo), 32.4 (vardenafil)
4. Pleasure: 2.7 (placebo), 26.4 (vardenafil)
5. Erectile function satisfaction: 3.7 (placebo), 41.4
(vardenafil)
6. Satisfaction with medication: 24.3 (placebo),59.8
(vardenafil)

Nehra, 2005 [3]

Hatzichristou, 2005 [38]

Study
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Giuliano, 2008 [63]

1.
2.
3.
4.

1.
2.
3.
4.

Martin Morales, 2007 [9]

5. Mental Health Domain of SF-36

Global Confidence Question
Center for Epidemiologic Studies Depression (CES-D) scale
Rosenberg self-esteem scale
Psychosocial General Well Being Index (PGWBI)

Change from baseline:
1. 3.54(placebo), -1.51 (vardenafil)
2. 1.12 (placebo), 0.08 (vardenafil)
3. 18.17 (placebo), 18.58 (vardenafil)

1. Rosenberg self-esteem scale
2. Johnson-McCoy self confidence score (attitudes and belief domain)
3. Medical Outcome Short Form (SF-36)

Change from baseline: 0.3(placebo), 1 (vardenafil)
9.4 (placebo), 9.7 (vardenafil)
33 (placebo), 33.3 (vardenafil)
Change from baseline: -0.8(placebo), 3.3
(vardenafil)
5. 78.2 (placebo), 79.2 (vardenafil)

4. 28.71 (placebo), 70.16 (vardenafil)
5. 12.5 (placebo), 10.1 (vardenafil)

1. 4.7 (placebo), 7.6 (vardenafil)
2. 24.8 (placebo), 22.1 (vardenafil)
3. 34.08 (placebo), 74.07 (vardenafil)

Ralph, 2007 [10]

Treatment Satisfaction Scale (TSS) – 6 domains

Rosen, 2007 [58]

1. Satisfaction with orgasm: 27.82 (placebo), 60.81
(vardenafil)
2. Ease with erection: 35.01 (placebo), 61.18
(vardenafil)
3. Confidence: 26.01 (placebo), 59.7
4. Pleasure: 38.08 (placebo), 65.2 (vardenafil)
5. Erectile function satisfaction: 10.48 (placebo),
53.17 (vardenafil)
6. Satisfaction with medication: 9.16 (placebo),53.84
(vardenafil)

Results

1. IIEF overall satisfaction
2. ED-EqoL
3. Erectile Dysfunction Inventory of Treatment Satisfaction (EDITS)
– patient
4. EDITS – partner
5. Center for Epidemiologic Studies Depression (CES-D) scale

Assessment tool

Study
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II. Newer PDE5 inhibitors
1. Udenafil
Udenafil is a new PDE5 inhibitor currently available
in Korea, Russia and Saudi Arabia. The time to
reach maximum concentration (Tmax) is 0.76 – 1.25
hours while the plasma elimination half-life (T1/2) is
9.88 – 12.13 hours (100 and 200 mg, single dose
study) [1]. During multiple dosing, a steady state was
reached at 5 days and little accumulation occurred
after repeated dosing for 7 days. Preclinical studies
revealed that udenafil’s PDE5 selectivity is similar to
sildenafil [2].

[50] Valiquette L, Montorsi F, Auerbach S. First-dose success with
vardenafil in men with erectile dysfunction and associated
comorbidities: RELY-I. Int J Clin Pract 2006;60:1378-85
[51] McMahon C, Lording D, Stuckey B, Tan V, Gillman M,
White W et al. Vardenafil improved erectile function in a
“real-life” broad population study of men with moderate to
severe erectile dysfunction in Australia and New Zealand. J
Sex Med 2006;3:892-900.
[52] Cheng E. Real-life safety and efficacy of vardenafil in the
treatment of erectile dysfunction-results from 30,010 U.S.
patients. J Sex Med 2007;4:432-9.
[53] Kamel A, Khaouli R, Sabha M, Al Mitwally K, Fouad W,
Landen H. The real-life safety and efficacy of vardenafil: an
international post-marketing surveillance study of 2824 patt
tients from the Middle East. Clin Drug Investig 2007;27:339-46

A phase III study evaluated the efficacy and safety
of oral udenafil in ED patients in Korea (level of
evidence: 1) [3]. This was a randomized, doubleblind, parallel-group, placebo-controlled, fixed-dose,
multicentre trial. 167 men with ED of broad aetiology
and severity received udenafil 100 mg (mean age:
53.6 years), 200 mg (mean age: 54.6 years), or
placebo (mean age: 55.7 years), for 12 weeks. More
than 70% of patients had previous PDE5 inhibitor
experience before entering the study. Results are
shown in Table 6: The safety analysis of udenafil
included 164 patients. The most common adverse
events were facial flushing (10.5-23.2%), nasal
congestion (3.5-7.1%), ocular hyperemia (3.5-7.1%)
and headache (1.8-8.9%). Most adverse events were
mild or moderate in severity and no serious adverse
events were reported. Only 2 patients (both in the
udenafil 200 mg group), withdrew from the study due
to adverse events (one for flushing and headache
and one for chest pain).

[54] Foresta C, Caretta N, Lana A, De Toni L, Biagioli A, Vinanzt
zi C et al. Relationship between vascular damage degrees
and endothelial progenitor cells in patients with erectile
dysfunction: effect of vardenafil administration and PDE5
expression in the bone marrow. Eur Urol 2007;51:1411-7;
discussion 7-9.
[55] Kim CM, Kim YS, Sunwoo S, Cho B, Rho M, Yang YJ
et al. Post-marketing surveillance study of the efficacy and
safety of vardenafil among patients with erectile dysfunction
in primary care. Int J Impot Res 2007;19:393-7.
[56] Padma-Nathan H, Montorsi F, Giuliano F, Meuleman E,
Auerbach S, Eardley I et al. Vardenafil restores erectile
function to normal range in men with erectile dysfunction. J
Sex Med 2007;4:152-61
[57] Shabsigh R, Duval S, Shah M, Regan TS, Juhasz M,
Veltry LG. Efficacy of vardenafil for the treatment of erectile
dysfunction in men with hypertension: a meta-analysis of
clinical trial data. Curr Med Res Opin 2007;23:2453-60.
[58] Rosen RC, Fisher WA, Beneke M, Homering M, Evers
T. The COUPLES-project: a pooled analysis of patient
and partner treatment satisfaction scale (TSS) outcomes
following vardenafil treatment. BJU Int 2007;99:849-59.

At the time of writing, much of the data relating to
udenafil is available in abstract form only. One study
investigating the duration of action of udenafil demot
onstrated efficacy up to 12 hours post dosing [4]

[59] Zumbe J, Porst H, Sommer F, Grohmann W, Beneke
M, Ulbrich E. Comparable efficacy of once-daily versus
on-demand vardenafil in men with mild-to-moderate erectt
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Table 6: Efficacy of udenafil [3]

Placebo
EF domain score

SEP3
GAQ

Udenafil 100mg

Udenafil 200mg

Baseline

12.93

14.68

14.26

End of Trial

13.13

22.2

24.19

Baseline

7.67

17.14

9.26

End of Trial

15.44

70.08

75.7

End of Trial

25.9%

81.5%

88.5%

Table 7: Efficacy of mirodenafil [11]

Placebo

Mirodenafil 50mg

Mirodenafil 100mg

Baseline

13.6

14.5

14

End of Trial

17.0

22.1

25.6

Baseline

6.59

8.63

5.87

End of Trial

26.77

52.83

73.2

GAQ

End of Trial

31.51%

66.67%

89.04%

Life
satisfaction
checklist

Change from
baseline

1.61

3.41

6.14(p=0.0002
compared to
placebo

EF domain
score

SEP3

(NS compared to placebo)

while another Phase 3 study investigated the efficact
cy in men with diabetes [5]. The change from baselt
line to endpoint in IIEF-EF do-main scores was 7 for
udenafil 100 mg and 8.21 for udenafil 200 mg compt
pared with 1.2 for placebo(p < 0.0001). The mean
SEP3 rates were 53.13% (100 mg), 63% (200 mg)
and 22.6% (placebo, p < 0.0001). Overall, improved
erections (GAQ) were reported by 65.5% (100 mg),
83.9% (200 mg) and 30.9% (placebo, p < 0.0001).
The most frequently reported adverse events were
flushing and headache, and all were mild. Finally, a
third study assessed the efficacy and safety of udent
nafil 50 mg taken once daily [6]. After 12 weeks of
treatment, the IIEF-EF domain score increased signt
nificantly (p<0.001) in the udenafil group compared
to placebo (12.93 vs 1.57).

of sildenafil, whereas its inhibitory effects on other
PDEs are much lower than those of sildenafil [7-9].

2. Mirodenafil

The safety analysis of mirodenafil included all 223
patients. The most common adverse events were
facial flushing (9.46-16.22%), headache (8.110.81%), nausea (2.7-4.05%) and eye redness
(2.7-4.05%). Most adverse events were mild,
resolving spontaneously by the end of treatment.
Only 4 patients (all from mirodenafil 50 mg group),
withdrew from the study because of mild to moderate

Preliminary results from a phase II clinical study
provided evidence for the efficacy and safety of
mirodenafil (level of evidence: 1) [10]. The optimal
doses in terms of efficacy and safety were determined
from this study to be 50 mg and 100 mg. A 12 week
phase III, randomized, double-blind, parallel-group,
placebo-controlled, fixed-dose, multicentre clinical
trial was conducted at fifteen sites in Korea to
evaluate the efficacy and safety of the drug (level of
evidence: 1) [11]. 223 men were randomized. About
half of these patients were not treatment naïve to
PDE5 inhibitors. Results are shown in Table 7.

Mirodenafil is a new PDE5 inhibitor already available
in Korea (approved in November 2007). The time to
reach maximum concentration (Tmax) is 1.25 hours
while the plasma elimination half-life (T1/2) is 2.5
hours. Preclinical studies suggest that mirodenafil’s
selectivity toward PDE5 is 10-fold higher than that
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Table 8: Efficacy of Lodenafil [14]

Lodenafil

Placebo
EF domain score

SEP3

20mg

40mg

80mg

Baseline

11.9

15.8

11.9

14.2

End of Trial

12.6

18.9

15.4

22.8

Baseline

23.3

32.3

39.7

17.2

End of Trial

33.6

51.2

46.7

74.3

adverse events. No alterations of color vision and
no clinically significant changes in laboratory values,
electrocardiographic findings, or vital signs were
reported.

The drop-out rate was about 5%. However, no dett
tails are provided on adverse events that resulted
in discontinuation in the different treatment groups.
These preliminary findings suggest that lodenafil is
an efficacious and well tolerated treatment but remt
mains to be confirmed from a phase III clinical trial.

Recently, the results in men with ED secondary
diabetes were reported in abstract form. This was
a double-blind, fixed dose, controlled trial [12]. The
IIEF-EF domain score changes from baseline were
significantly higher for mirodenafil compared to
placebo (9.31 vs 1.37, p<0.0001). SEP3 success
rates increased significantly after mirodenafil
treatment compared to placebo (68.99% vs 22.25%).
A positive response to the General Assessment
Question (GAQ) reported by 76.92% of patients in
the mirodenafil group. Most treatment-emergent
adverse events were of mild intensity, recovering
spontaneously.

4. Avanafil
Avanafil is a pyrimidine derivative synthesized as
a PDE5 inhibitor [15]. It is rapidly absorbed (Tmax
approximately 35 minutes) and has a short plasma
elimination half-life (T1/2) of < 1.5 hours without any
significant accumulation of the drug with either once
or twice daily administration [16]. It is a strong (50%
inhibitory concentration [IC50] = 5.2 nmol/L) and
highly selective inhibitor of PDE5. Avanafil showed
higher selectivity (120-fold) against PDE6 than
sildenafil (16-fold) and vardenafil (21-fold).

3. Lodenafil carbonate

Data relating to avanafil is currently only available
in abstract form. A 12 week phase II, randomized,
double-blind, placebo-controlled, parallel group,
multicentre, study explored the efficacy and
tolerability of avanafil at doses of 50, 100, 200 or
300 mg, taken 30 minutes before initiation of sexual
activity [17]. 284 men aged 32–70 years were
enrolled. The majority (87%) of the subjects had used
PDE5 inhibitors experience before entering the study.
After 12 weeks, the IIEF-EF domain scores were 16,
19.9, 21.3, 22 and 22.7 for the placebo, avanafil 50
mg, 100 mg, 200 mg and 300 mg group, respectively
(p<0.001 vs placebo for all avanafil groups). SEP3
success rates were 28%, 53.9%, 58.6%, 62.1% and
64.3% for the placebo, avanafil 50 mg, 100 mg, 200
mg and 300 mg group, respectively (p<0.001 vs
placebo for all avanafil groups). The most common
adverse event was headache.

Lodenafil carbonate is another new PDE5 inhibitor
under development in Brazil. It is a dimer formed by
two lodenafil molecules linked by a carbonate bridge.
After ingestion, the bridge is broken delivering the
active compound lodenafil. Lodenafil carbonate
has been shown to be more potent as an inhibitor
of cGMP hydrolysis in PDE extracts than lodenafil
and sildenafil [13]. The time to reach maximum
concentration (Tmax) was 1.2 hours while the
plasma elimination half-life (T1/2) was 2.4 hours.
Recently, a phase II clinical trial has been completet
ed in Brasil (level of evidence: 2) [14]. This was a
randomized, double-blind, parallel-group, placebocontrolled, fixed-dose, multicentre trial. 72 men with
ED of various aetiologies and an IIEF –EF domain
score between 7 and 24 were randomized to receive
placebo, 20, 40 or 80mg of lodenafil for 4 weeks.
Results are shown in Table 8. for the EF domain
score and SEP3 only lodenafil 80mg was superior to
placebo (p=0.007) but the treatment groups were not
homogeneous regarding basal IIEF-EF scores.

Further studies, again only available in abstract form,
have explored the efficacy and safety of avanafil
compared to both placebo and sildenafil 50 mg using
a rigiscan methodology [18] and the haemodynamic
effects of co-administration of avanafil and glyceryl
trinitrate (NTG) [19]. Currently, phase III clinical trials
are running to assess efficacy and safety of avanafil
in general ED population and diabetic men with ED.
The results are expected in early 2010.

Lodenafil was well tolerated. Adverse reactions
were mild and self-limited and included headache
(15-22.2%), dyspepsia (5-22.2%), rhinitis (5-11.1%),
flushing (5-5.9%) and color visual disorders (0-5.9%).
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5. SLx-2101

and safety of once-a-day dosing of udenafil in men with
erectile dysfunction: A randomized, double-blind, placebocontrolled study. J Sex Med 2009;2:65 (abstract PD-056).

SLx-2101 is a new PDE5 inhibitor that it is converted
to an M1 metabolite, SLx-2081, which continues to be
active. In preclinical studies, SLx-2101 demonstrated
excellent potency at the molecular, cellular, ex vivo
and in vivo levels, and pharmacokinetic studies
revealed the drug to be long lasting, maintaining
therapeutic levels for >24 hours in rats [20].
Again, only abstract data is currently available. A
randomized, double-blind, single-dose study in
healthy male volunteers was conducted to assess
preliminary safety, tolerability, pharmacokinetics and
endothelial function [21, 22]. Five different doses (5,
10, 20, 40 and 80 mg) were used, with six subjects
receiving active doses and two receiving placebo
at each dose level (mean age: 35±6.4 years). The
Tmax was 1 hour (SLx-2101) and 2.8 hours (SLx2081); T1/2 was 8–13 hours (SLx-2101) and 9–14
hours (SLx-2081). This pharmacokinetic profile
predicts inhibition of PDE5 for at least 36–48 h at all
doses tested. RigiScan® data showed positive effects
at 24–24.5 hours post-administration with VSS for
20, 40 and 80 mg doses. No clinically significant
effects on blood pressure, heart rate or ECG were
noted. SLx-2101was well tolerated in single doses
up to 40 mg with headache being the most common
adverse event while visual effects were noted at 80
mg. At this time, four Phase 2a clinical studies have
been completed in hypertension, Reynaud’s disease
and erectile dysfunction but no new clinical trials are
registered for SLx-2101.

[7] Lee HS, Park EJ, Ji HY, Kim SY, Im GJ, Lee SM, Jang IJ.
Identification of cytochrome P450 enzymes responsible
for N -dealkylation of a new oral erectogenic, mirodenafil.
Xenobiotica 2008;38:21-33.
[8] Lee J, Yoo HH, Rhim KJ, Sohn DR, Kim DH. Metabolism and
excretion of 5-ethyl-2-{5-[4-(2-hydroxyethyl)piperazine1-sulfonyl]-2-propoxyphenyl}-7propyl-3,5dihydropyrrolo[3,2-d]-pyrimidin-4-one (SK3530) in rats.
Rapid Commun Mass Spectrom 2007;21:1139-49.
[9] Lee SK, Kim Y, Kim TK, Im GJ, Lee BY, Kim DH, Jin C,
Yoo HH. Determination of mirodenafil and sildenafil in the
plasma and corpus cavernous of SD male rats. J Pharm
Biomed Anal 2009;49:513-8.
[10] Paick JS, Choi HK, Kim SC, Ahn TY, Kim JJ, Park JK, Park
KS, Lee SW, Kim SW, Park K, Jung H, Park NC. Efficacy
and safety of oral SK3530 for the treatment of erectile
dysfunction in Korean men: a multicenter, randomized,
double-blind, placebo-controlled, fixed dose, parallel group
clinical trial. Asian J Androl 2008;10:791-8.
[11] Paick JS, Ahn TY, Choi HK, Chung WS, Kim JJ, Kim SC,
Kim SW, Lee SW, Min KS, Moon KH, Park JK, Park K,
Park NC, Suh JK, Yang DY, Jung HG. Efficacy and safety
of mirodenafil, a new oral phosphodiesterase type 5
inhibitor, for treatment of erectile dysfunction. J Sex Med
2008;5:2672-80.
[12] Park NC, Park HJ, Choi HK, Ahn TY, Park JK, Jung WS,
Lee SW, Kim SW, Hyun JS. Efficacy and safety of oral
mirodenafil in the treatment of erectile dysfunction in men
with diabetes: A multi -center, randomized, double blind,
placebo-controlled, fixed dose, parallel group clinical trial.
Eur Urol Suppl 2009;8:213 (abstract 370).
[13] Toque HA, Teixeira CE, Lorenzetti R, Okuyama CE, Antunes
E, De Nucci G. Pharmacological characterization of a
novel phosphodiesterase type 5 (PDE5) inhibitor lodenafil
carbonate on human and rabbit corpus cavernosum. Eur J
Pharmacol 2008;591:189-95.
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Apomorphine References
[1] Dula E. Keating W. Siami PF. Edmonds A. O’neil J. Buttt
tler S. Efficacy and safety of fixed-dose and dose-optimizatt
tion regimens of sublingual apomorphine versus placebo
in men with erectile dysfunction. The Apomorphine Study
Group. Urology. 56(1):130-5, 2000

[22] Donabedian D, William P, Campbell S, Tong W, Sweetnam P,
Willett M, Roesch B, Garcia WD, Rosen R, Goldstein I. SLx2101, a new long-acting PDE5 inhibitor: Preliminary safety,
tolerability, PK and endothelial function effects in healthy
subjects. J Sex Med 2006;3:209 (abstract MP-03-102).

[2] Von Keitz AT. Stroberg P. Bukofzer S. Mallard N. Hibberd
M. A European multicentre study to evaluate the tolerability
of apomorphine sublingual administered in a forced doseescalation regimen in patients with erectile dysfunction.
BJU International. 89(4):409-15, 2002

III. Centrally acting agents

[3] Dula E. Bukofzer S. Perdok R. George M. Apomorphine
SL Study Group. Double-blind, crossover comparison of 3
mg apomorphine SL with placebo and with 4 mg apomorpht
hine SL in male erectile dysfunction. European Urology.
39(5):558-3; discussion 564, 2001

1. Apomorphine
A review of the literature identified a number of
publications which attest to the efficacy, tolerability
and safety of apomorphine in men with erectile
dysfunction. For assessment of efficacy we have
not included pooled studies or analyses of pooled
studies, and we have attempted to ensure that no
dataset is reported more than once. For assessment
of safety and tolerability, we have included pooled
analyses in an attempt to identify relatively infrequent
tolerability or safety issues.

a) Efficacy

[4] Heaton JP. Dean J. Sleep DJ. Sequential adminit
istration enhances the effect of apomorphine SL in
men with erectile dysfunction. International Journt
nal
of
Impotence
Research. 14(1):61-4,
2002
[5] Gontero P. D’Antonio R. Pretti G. Fontana F. Panella M.
Kocjancic E. Allochis G. Frea B. Clinical efficacy of Apomt
morphine SL in erectile dysfunction of diabetic men. Internt
national Journal of Impotence Research. 17(1):80-5, 2005
[6] Heaton JP. Apomorphine: an update of clinical trial results.
International Journal of Impotence Research. 12 Suppl 4:
S67-73, 2000

in the broad population of men with

erectile dysfunction

[7] Fagan TC. Buttler S. Marbury T. Taylor A. Edmonds A.
SL APO Study Group. Cardiovascular safety of sublingual
apomorphine in patients on stable doses of oral antihypertt
tensive agents and nitrates. American Journal of Cardiolot
ogy. 88(7):760-6, 2001

Overall there is evidence that apomorphine is
efficacious in the treatment of erectile dysfunction
in the broad population at doses of 2mg and 3mg
taken sublingually in an on demand fashion. There
are two level 1 studies [1,2] and two level 2 studies
[3,4] with consistent outcomes. The overall grade of
recommendation is grade A.

b) Efficacy

[8] Adams M.A. Perdok R.J. Padley R.J. Sleep D.J. Safety and
tolerability of apomorphine SL in men with cardiovascular
disorders. European Urology, Supplement. 1(3)(pp 28-32), 2002.
[9] Ralph D.J. Sleep D.J. Perdok R.J. Padley R.J. Adverse
events and patient tolerability of apomorphine SL 2 and 3
mg: A cross-study analysis of phase II and III studies. Eurt
ropean Urology, Supplement. 1(3)(pp 21-27), 2002.

in special populations of men with

erectile dysfunction

There is a single level 2 study suggesting efficacy
in the treatment of erectile dysfunction in men with
erectile dysfunction secondary to diabetes [5].

c)Tolerability and Safety
There are several publications attesting to the
tolerability of apomorphine at a dose of 2mg and 3mg
[1-9]. The most common side effects are nausea,
headache and dizziness, with small numbers of
patients developing syncope. This latter side effect
was particularly noted at doses higher than those
licensed for use in Europe. Overall providing the
drug is used in line with labeling we could find no
evidence of significant tolerability of safety issues.
(Consistent level 1 studies. The overall grade of
recommendation is grade A).
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2. Bremelanotide

Major adverse events included nausea, emesis and
blood pressure increases, and the discontinuation
rates were dose-related and ranged from 4% in
the placebo group to 49% in the 15-mg group [4].
A third study explored the efficacy of bremelanotide
in combination with sildenafil using a rigiscan
methodology. Nineteen patients with ED who were
responders to either sildenafil or vardenafil by selfreport were given sildenafil 25 mg plus intranasal
bremelanotide 7.5 mg, sildenafil 25 mg plus an
intranasal placebo spray, or a placebo tablet plus an
intranasal placebo spray in a randomized, crossover
design. A statistically significant difference was
demonstrated between combination therapy and
sildenafil (p<0.05), combination therapy and placebo
(p<0.001) and sildenafil monotherapy and placebo
(p<0.05). The combination treatment did not result in
new adverse events or in an increase in the frequency
or severity of adverse events compared with sildenafil
or historical data of intranasal bremelanotide alone.
Four patients (21%) experienced flushing, and
one of these patients also reported nausea after
combination therapy [5].

Double-blind, placebo-controlled phase I and phase
II studies evaluated intranasal bremelanotide in
healthy males and patients with mild-to-moderate
ED who had been treated successfully with sildenafil
for at least the last 6 months using a Rigiscan
methodology [1]. Median time to (Cmax) was 0.5
hours and mean half-life (t½) ranged from 1.85 to
2.09 hours. In both studies, an erectile response
induced by bremelanotide administration was
statistically significant at doses >7 mg compared
with placebo. The onset of the first erection occurred
in approximately 30 minutes. Bremelanotide was
safely administered and well tolerated in both
studies. Flushing and nausea were the most
common adverse events reported in both studies (up
to 33.3% using the 20 mg dose.
Similar double-blind, placebo-controlled phase I
and phase II studies were designed to evaluate the
safety, pharmacokinetic properties and pharmacodt
dynamic effects of subcutaneous bremelanotide in
healthy males and in patients with ED who had an
inadequate response to sildenafil [2]. An inadequate
response was defined by a patient report indicating
that achievement of an erection suitable for vaginal
penetration occurred ≤50% of the time while taking
sildenafil 100 mg. Median tmax ranged from 0.5 to
1hour and mean t½ ranged from 1.9 to 2.7 hours. A
>2-fold increase in the duration of base rigidity ≥60%
compared with the response of individual patients to
placebo was observed in 82% and 84% of ED patients
who received 4 mg or 6 mg of bremelanotide, respectt
tively. In the phase II study, nausea (36.4%), headat
ache (27.3%), flushing (9.1%), diaphoresis (9.1%),
lower back pain (9.1%) and vomiting (9.1%) were
the most common adverse events at the 6-mg dose.

References
[1] Diamond LE, Earle DC, Rosen RC, et al. Double-blind,
placebo-controlled evaluation of the safety, pharmacokinetic
properties and pharmacodynamic effects of intranasal PT141, a melanocortin receptor agonist, in healthy males and
patients with mild-to-moderate erectile dysfunction. Int J
Impot Res 2004; 16(1): 51-9
[2] Rosen RC, Diamond LE, Earle DC, et al. Evaluation of the
safety, pharmacokinetics and pharmacodynamic effects
of subcutaneously administered PT-141, a melanocortin
receptor agonist, in healthy male subjects and in patients
with an inadequate response to Viagra. Int J Impot Res
2004; 16 (1): 51-9

Subsequent studies have only been published in
abstract form. In phase IIb studies bremelanotide
was delivered intranasally in non-diabetic patients
(726 men) who were randomized to receive placebo
or one of five doses (5, 7.5, 10, 12.5 or 15 mg). The
mean change in IIEF-EF domain score was 1.8 for
placebo, 4.2 for 5 mg, 5.7 for 7.5 mg, 6.4 for 10
mg, 6.1 for 12.5 mg and 8.4 for 15 mg (statistically
significant from placebo for all doses except 5
mg). Similarly, mean intercourse completion rates
(question 3 of SEP [SEP3]) improved and were
statistically significant from placebo for all doses
except 5 mg. Major adverse events included
nausea, emesis and blood pressure increases, and
the discontinuation rates were dose-related and
ranged from 4% in the placebo group to 53% in the
15-mg group [3]. In a second study in diabetic men
the mean change in IIEF-EF domain score was 2.3
or placebo, 3.7 for 10 mg, 5.9 for 12.5 mg and 7.1
for 15 mg (statistically significant from placebo for
all doses except 10 mg. SEP2 and SEP3 rates were
improved, but none reached statistical significance.

[3] Kaminetsky J, Zinner NR, Gittleman M, et al. Phase IIB
study of bremelanotide in the treatment of ED in non-diabetic
males [abstract no. 1042]. J Urol 2007; 177 (4 Suppl.):345
[4] Steidle CP, Zinner NR, Karlin G, et al. Phase IIB study
of bremelanotide in the treatment of ED in diabetic males
[abstract no. 1177]. J Urol 2007; 177 (4 Suppl.): 388
[5] Diamond LE, Earle DC, Garcia WD, et al. Co-administration
of low doses of intranasal PT-141, a melanocortin receptor
agonist, and sildenafil to men with erectile dysfunction results
in an enhanced erectile response. Urology 2005; 65 (4): 755-9

iv. Comparator studies
A number of studies have compared the efficacy and
safety of the oral medications used in the treatment
of men with erectile dysfunction. A careful review of
the published trials was undertaken and the salient
features of the studies are shown in tables 9 a-e. The
trial designs used was variable with many studies
demonstrating inadequate design resulting in clear
bias. Almost all the studies were pharmaceutically
sponsored.
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Single centre, open label, flexible dose, crossover study, each drug treatment
period of 6 weeks, with 1 week washout

40 men with arterial flow
greater than 25 cm/sec
43 men with arterial flow less
than 25 cm/sec
62

367 treatment naïve
132

Sildenafil and
apomorphine

Sildenafil and
apomorphine

Sildenafil and
apomorphine

Sildenafil and Tadalafil

Sildenafil and Tadalafil

Sildenafil, tadalafil,
vardenafil

See Eardley et al, 2005

Sildenafil and
vardenafil

See Eardley et al, 2005

Perimenis, 2004 [14]

Perimenis, 2004 [15]

Pavone, 2004 [13]

von Keitz et al, 2004
[4]

Eardley et al, 2005
[1]

Tolra et al, 2006 [5]

Dean et al, 2006 [7]

Rubio-Aurioles et al,
2006 [6]

Eardley et al, 2007
[8]

Pooled analysis of two trials
with total of 1057 men

219

Single centre, open label, flexible dose, crossover study, each drug treatment
period of 6 weeks, with 1 week washout

139 Treatment naive

Sildenafil and
apomorphine

Eardley, 2004 [9]

Multicentre, double blind, fixed dose (sildenafil 100mg, vardenafil 20mg), 2
treatment period crossover study, each 4 weeks with 1 week washout

Single centre, open label, randomised, fixed dose, 6 arm crossover study,
with sildenafil 100mg, tadalafil 20mg, vardenafil 20mg. 6 doses of treatment
each treatment arm, with washout of 1 week between arms

Multicentre, open label, flexible dose, crossover study, each drug treatment
period of 12 weeks, with 1-2 week washout

Multicentre, double blind, fixed dose tadalafil (20mg) versus flexible dose
sildenafil 50mg (although maximum 35% of patients allowed to titrate up to
100mg), 2 period crossover study, each drug treatment period of 12 weeks,
with 1-2 week washout

Single centre, open label, fixed dose (sildenafil 50mg and apomorphine 3mg)
crossover study, each drug treatment period 4 weeks with 4 week washout

Multicentre, open label, flexible dose, crossover study, each drug treatment
period of 8 weeks, with 2 week washout

Multicentre, double blind, fixed dose (Tadalafil 20mg, sildenafil 50mg),
crossover study, each drug treatment period of 4 weeks, with 1-2 week
washout

215

Sildenafil and Tadalafil

Govier et al, 2003
[2]

Trial design

Drugs compared

Author and Year

Numbers patients
randomised

Table 9a: Comparator trials Senior author, drugs compared, patients randomised and trial design
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108

Sildenafil and
apomorphine

Sildenafil ,and
apomorphine

Afif Abdo, 2008 [11]

Giammusso et al, 2008
[12]

Not recorded

Not recorded

Baseline: Not measured
Sildenafil: 63.7%
Apomorphine: 32.1%
Baseline 26%
Sildenafil 81%
Apomorphine 43%

Baseline: 7.9
Sildenafil: Not measured
Apomorphine: Not measured

Sildenafil: Baseline 14.1, end of treatment 24.6
Apomorphine: Baseline 14.4, end of treatment 16.6

No efficacy measures reported

Perimenis, 2004 [14]

Perimenis, 2004 [15]

Pavone, 2004 [13]

von Keitz et al, 2004 [4]

Not recorded

Baseline: Not measured
Sildenafil: 73.1%
Apomorphine: 63.7%

Baseline: 17.0
Sildenafil: Not measured
Apomorphine: Not measured

Eardley, 2004 [9]

End of treatment with Sildenafil: 94.1%
End of treatment with Apomorphine:
51.7%
This reached statistical significance

GAQ

Baseline: Not recorded
End of treatment with Sildenafil: 75.1%
End of treatment with Apomorphine:35.3%
This reached statistical significance

No efficacy measures reported

Govier et al, 2003 [2]

Successful intercourse

Multicentre, open label, randomised, flexible dose, crossover study, each drug
treatment period 8 weeks, with 4 week washout

Baseline: Not reported
End of treatment with Sildenafil: 25.2
End of treatment with Apomorphine: 15.9
This reached statistical significance

EF Domain score

Trial

Table 9b: Comparator trials Efficacy comparisons

130

Multicentre, randomised, open label, 2 arm comparison trial of flexible dose sildenafil
and apomorphine

131 treatment naïve men

Sildenafil and
apomorphine

Porst et al, 2007 [10]

Multicentre, open label, flexible dose, crossover study, each drug treatment period of
8 weeks, with 2 week washout

Successful intercourse

EF Domain score

Trial

Table 9a: Comparator trials Senior author, drugs compared, patients randomised and trial design
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Not reported

Sildenafil: Baseline 14.3, end of treatment 23.9
Tadalafil: Baseline 14.2, end of treatment 24.3
No statistical difference between responses

Median values: baseline 17: Post sildenafil 29;
post vardenafil 28; post tadalafil 30

See Eardley et al, 2005

Sildenafil improvement over baseline 9.4
Vardenafil improvement over baseline 10.0
The response to vardenafil was statistically
superior

Eardley et al, 2005 [1]

Tolra et al, 2006 [5]

Dean et al, 2006 [7]

Rubio-Aurioles et al, 2006
[6]

Sildenafil: 88.9%
Apomorphine: 52.0%
This reached statistical
significance
Sildenafil 96.6%
Apomorphine 45.7%

Not reported

Sildenafil 83.3%
Apomorphine 40.3%
This reached statistical significance
Sildenafil: Baseline 18.2%, End of trial 75.7%
Apomorphine: Baseline 24.2%, End of Trial
34.6%

See Eardley et al, 2005

Sildenafil: baseline 13.1, end of treatment 23.6
Apomorphine: baseline 12.8, end of treatment
16.1

Response to sildenafil was 6.72 points greater
than for apomorphine
Baseline not reported
This reached statistical significance

Sildenafil: Baseline 13.9, End of trial 24.1
Apomorphine: Baseline 14.2, End of trial 16.8

Porst et al, 2007 [10]

Afif Abdo, 2008 [11]

Giammusso et al, 2008
[12]

Sildenafil 90%
Apomorphine 46%

Not reported

Eardley et al, 2007 [8]

Sildenafil end of treatment 71.6%
Vardenafil end of treatment 74.4%
The response to vardenafil was statistically
superior

NR

Sildenafil: Baseline 19.4%, end of treatment
72.2%
Tadalafil: Baseline 19.4%, end of treatment
76.9%
This reached statistical significance in favour of
tadalafil
NR

GAQ

Successful intercourse

EF Domain score

Trial

Table 9b: Comparator trials Efficacy comparisons. (Continued)
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Not explored
Not explored

N/A
Not explored

The drug attributes most important in determining preference related to the
duration of action of the medication, and the rigidity of the erection that was
achieved
Not explored in this publication

66.3% men who expressed a preference preferred
tadalafil and 33.7% preferred sildenafil

96.6% men who expressed a preference,
preferred sildenafil and 3.4% preferred
apomorphine

Not measured

Not measured

88.2% men who expressed a preference preferred
sildenafil and 11.8% preferred apomorphine

73% men who expressed a preference preferred
tadalafil and 27% preferred sildenafil

71% men who expressed a preference preferred
tadalafil and 29% preferred sildenafil

52.2% preferred tadalafil, 27.8% preferred
sildenafil, 20% preferred vardenafil

See Eardley et al, 2005

34.5% men preferred sildenafil
38.9% men preferred vardenafil
26.6% had no preference

See Eardley et al, 2005

Govier et al, 2003 [2]

Eardley, 2004 [9]

Perimenis, 2004 [14]

Perimenis, 2004 [15]

Pavone, 2004 [13]

von Keitz et al, 2004
[4]

Eardley et al, 2005
[1]

Tolra et al, 2006 [5]

Dean et al, 2006 [7]

Rubio-Aurioles et al,
2006 [6]

Eardley et al, 2007
[8]

Patient differences in time concerns, dosage choice, intercourse satisfaction,
treatment tolerability, number of sexual attempts and satisfaction with erection
hardness were the set of factors most significantly associated with treatment
preference

Reasons for preferences explored qualitatively. The ability to achieve an “intense
and long lasting” erection was the main driver for preference for all three drugs

Not explored in this publication: See Dean et al, 2007 and Eardley et al, 2008

Not explored in this publication

N/A

Reasons for preference

Preference results

Trial

Table 9c: Comparator trials Preference
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Not explored

Not explored

No explored

95% men who expressed a preference preferred
sildenafil and 5% preferred apomorphine

87.6% men who expressed a preference preferred
sildenafil and 12.4% preferred apomorphine

88.6% men who expressed a preference,
preferred sildenafil and 11.4% preferred
apomorphine

Porst et al, 2007 [10]

Afif Abdo, 2008 [11]

Giammusso et al,
2008 [12]

Sildenafil 0.5%
Tadalafil 0.5%
Sildenafil: 0%
Apomorphine: 0%
Not recorded
Sildenafil: 0%
Apomorphine: 5%
Sildenafil: 0%
Apomorphine: 0%
Sildenafil 1.4%
Tadalafil 1.8%

Sildenafil: Flushing 9.6%, Headache 16%, Dizziness 3.2%, Dyspepsia 4.8%, Nausea 3.2%,
Abnormal vision 4.8%
Apomorphine: Flushing 0%, Headache 4.8%, Dizziness 0%, Dyspepsia 0.8%, Nausea 5.6%,
Abnormal vision 0.8%

Not recorded

Sildenafil: Headache 7.5%, Dyspepsia 7.5%
Apomorphine: not recorded

Sildenafil: Headache 6%, Vasodilation 18%
Apomorphine: Nausea 12%, Headache 6%, Somnolence 6%, Dizziness 12%

Sildenafil: Headache 7.8%, dyspepsia 4.6%, Back pain 1.8%, Myalgia 0.5%, Flushing 3.7%, Nasal
congestion 4.6%
Tadalafil: Headache 11.9%, Dyspepsia 6.4%, Back pain 4.1%, Flushing 2.7%, Nasal congestion
2.7%

Eardley, 2004 [9]

Perimenis, 2004 [14]

Perimenis, 2004 [15]

Pavone, 2004 [13]

von Keitz et al, 2004 [4]

Dropouts due to
Adverse events

Sildenafil: Headache 8.8%, Dyspepsia 4.2%, Nasopharyngitis 2.8%, Flushing 4.7%, Myalgia 0%,
Nasal congestion 3.3%
Tadalafil: Headache 11.2%, Dyspepsia 6.0%, Nasopharyngitis 4.7%, Flushing 2.8%, Myalgia 2.3%,
Nasal congestion 2.3%

Side effect

Govier et al, 2003 [2]

Trial

Table 9d: Comparator trials Safety and tolerability

Reasons for preference

Preference results

Trial

Table 9c: Comparator trials Preference. (Continued)
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Sildenafil 1.4%
Tadalafil 1.4%

Sildenafil: Headache 9.3%, Flushing 7.4%, Backache 2.5%, Dyspepsia 3%, Nasal congestion 4.1%
Tadalafil: Headache 8.4%, flushing 2.5%, Backache 4.6%, Dyspepsia 4.1%, Nasal congestion 3.5%

Sildenafil: Headache 11.1%, Flushing 7.8%, Dyspespsia 4.4%, Vision disorders 4.4%
Vardenafil: Headache 12.2%, Flushing 3.3%, Dyspespsia 5.6%, Vision disorders 3.3%
Tadalafil: Headache 8.9%, Flushing 4.4%, Dyspespsia 3.3%, Myalgia 4.4%, Vision disorders 3.3%

See Eardley et al, 2005

Sildenafil: Headache 11%, Flushing 5%, Nasal congestion 3%, Dyspepsia 3%, Cyanopsia 2%,
Dizzines 1%
Vardenafil: Headache 10%, Flushing 7%, Nasal congestion 3%, Dypepsia 2%, Cyanopsia <1%,
Dizziness 2%

See Eardley et al, 2005

Not reported

Sildenafil: Headache 13.5%, Flushing 12.5%, dyspepsia 3.8%, Stuffy nose 3.8%
Apomorphine: Nausea 4.8%, Headache 4%, Dizziness 3.8%, abnormal taste 3.8%

Not reported

Eardley et al, 2005 [1]

Tolra et al, 2006 [5]

Dean et al, 2006 [7]

Rubio-Aurioles et al, 2006 [6]

Eardley et al, 2007 [8]

Porst et al, 2007 [10]

Afif Abdo, 2008 [11]

Giammusso et al, 2008 [12]

Sildenafil 0.8%
Apomorphine 0.8%

Sildenafil 0%
Apomorphine 0.8%

Sildenafil 0.3%
Vardenafil 0.3%

Dropouts due to
Adverse events

Side effect

Trial

Table 9d: Comparator trials Safety and tolerability (continued)
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Giamusso et al, 2008 [12]

Afif Abdo, 2008 [11]

Porst et al, 2008 [10]

Dean et al, 2007 [7]

Rubio-Aurioles et al, 2006 [6]

Sildenafil produced significantly greater improvements in all domains IIEF except desire and orgasm than
apomorphine
Sildenafil 86.7: Apomorphine 56.9
Sildenafil produced significantly greater improvements in all domains IIEF except desire and orgasm than
apomorphine
Sildenafil 53.8: Apomorphine 80.4 (reported in this study that lower values favoured sildenafil!)

IIEF domains

IIEF

EDITS index

EDITS Index

Significant advantages for sildenafil in intercourse satisfaction and overall satisfaction domains
Apomorphine EDITS index 45.7, Sildenafil EDITS index 94.2

The PAIRS questionnaire demonstrated that tadalafil had statistical superiority over sildenafil in relation to the
Sexual self confidence domain, the Spontaneity domain, the Time concerns domain

Statistical advantage for vardenafil in 4/11 individual preference questions. In 7/11 no statistical differences

IIEF
EDITS

PAIRS

Scale Individual
preference questions

IIEF
Treatment
satisfaction

Statistical advantage for vardenafil in intercourse satisfaction and overall satisfaction domains
Statistical advantage for vardenafil in 12/19 individual preference questions. In 7/19 no statistical differences

Statistical advantage for tadalafil in orgasmic domain, desire domain and overall satisfaction domain IIEF. No
difference in other domains
Statistical advantage for tadalafil in SEP5 (Overall satisfaction)

IIEF domains

SEP questionnaire

Sildenafil produced significantly greater improvements in all domains IIEF than apomorphine
Sildenafil 82.5: Apomorphine 46.8

IIEF domains
EDITS Index

Eardley, 2004 [9]

Eardley, 2005 [1]

Results

Instruments used

Trial

Table 9e: Comparator trials Other instruments used

1. Comparisons of PDE5 inhibitors

5 inhibitor therapy: post hoc analysis of data from a
multicentre, randomized, open-label, crossover study. BJU
Int 2007; 100: 122–9

The authors consider that one trial comparing
sildenafil and tadalafil could be considered a Level 1
study [1,7,8] with the other published studies suffering
from biases such as inadequate duration, inadequate
washout, and biased dosing [2-6]. The single level 1
study was an open label study, but in other respects
was well conducted and of adequate size. Overall,
there was no evidence of superiority for any one
of the PDE5 inhibitors over the others in terms of
efficacy or safety (Grade A recommendation).

[9] Eardley I. Wright P. Macdonagh R. Hole J. Edwards A. An
open-label, randomized, flexible-dose, crossover study to
assess the comparative efficacy and safety of sildenafil
citrate and apomorphine hydrochloride in men with erectile
dysfunction. BJU International. 93(9)(pp 1271-1275), 2004.
[10] Porst H. Behre H.M. Jungwirth A. Burkart M. Comparative
trial of treatment satisfaction, efficacy and tolerability of
sildenafil versus apomorphine in erectile dysfunction. An
open, randomized cross-over study with flexible dosing.
European Journal of Medical Research. 12(2)(pp 61-67), 2007
[11] Afif-Abdo J, Teloken C, Damião R, Koff W, Wroclawski E,
Yamasaki R, Otávio Torres L, Sabaneeff J, Faria G, Carlos
Pompeo A, Cortado P, Glina S. Comparative cross-over
study of sildenafil and apomorphine for treating erectile
dysfunction. BJU Int, 102: 829-834, 2008

2. Comparisons of sildenafil and
apomorphine
The authors consider that several trials comparing
the efficacy and tolerability of apomorphine and
sildenafil could be considered level 1 trials [9-12]
with other published studies suffering from design
limitations [13-15]. All Level 1 studies were all open
label studies, but all were otherwise well designed
trials, with adequate numbers of patients randomized.
Overall there was clear evidence that sildenafil has
greater efficacy in the treatment of men with ED than
apomorphine (Grade A recommendation).

[12] Giammusso B. Colpi G.M. Cormio L. Ludovico G. Soli M.
Ponchietti R. Montorsi F. Panzironi C. Guastella B. An openlabel, randomized, flexible-dose, crossover study to assess
the comparative efficacy and safety of sildenafil citrate and
apomorphine hydrochloride in men with erectile dysfunctt
tion. Urologia Internationalis. 81(4)(pp 409-415), 2008.
[13] Pavone C. Curto F. Anello G. Serretta V. Almasio P.L.
Pavone-Macaluso M. Prospective, randomized, crossover
comparison of sublingual apomorphine (3 mg) with oral
sildenafil (50 mg) for male erectile dysfunction. Journal of
Urology. 172(6 I)(pp 2347-2349), 2004
[14] Perimenis P. Markou S. Gyftopoulos K. Giannitsas K. Athant
nasopoulos A. Liatsikos E. Barbalias G. Efficacy of apomt
morphine and sildenafil in men with nonarteriogenic erectile
dysfunction. A comparative crossover study. Andrologia.
36(3)(pp 106-110), 2004.

Comparator References
[1] Eardley I, Mirone V, Montorsi F et al. An open-label, multt
ticentre, randomized, crossover study comparing sildenafil
citrate and tadalafil for treating erectile dysfunction in men
naïve to phosphodiesterase 5 inhibitor therapy. Br JUrol Int
2005; 96: 1323–32

[15] Perimenis P. Gyftopoulos K. Giannitsas K. Markou S.A.
Tsota I. Chrysanthopoulou A. Athanasopoulos A. Barbalias
G. A comparative, crossover study of the efficacy and
safety of sildenafil and apomorphine in men with evidence
of arteriogenic erectile dysfunction. International Journal of
Impotence Research. 16(1)(pp 2-7), 2004.

[2] Govier F, Potempa AJ, Kaufman J, Denne J, Kovalenko
P, Ahuja S. A multicenter, randomized, double-blind,
crossover study of patient preference for tadalafil 20 mg
or sildenafil citrate 50 mg during initiation of treatment for
erectile dysfunction. Clin Ther 2003; 23: 2709–23

c.Local Therapies

[3] Ströberg P, Murphy A, Costigan T. Switching patients with
erectile dysfunction from sildenafil citrate to tadalafil: results
of a European multicenter, open-label study of patient
preference. Clin Ther 2003; 25: 2724–37

The dawn of the age of pharmacologic treatment begt
gan 25 years ago with the recognition that vasoactive
drugs when injected into the penile erectile tissue were
capable of initiating and maintaining erection [1,2].
Currently there are three main agents for intracavernt
nosal injection (ICI) therapy (one of which is approved
by prominent national drug approval agencies (i.e.
FDA, European Agencies) for the treatment of erectt
tile dysfunction (ED). Additionally one agent for intraut
urethral therapy of ED has also received approval.

[4] Von Keitz A, Rajfer J, Segal S et al. A multicenter, randomized,
double-blind, crossover study to evaluate patient preference
between tadalafil and sildenafil. Eur Urol 2004; 45: 499–509
[5] Rodriguez Tolra JR, Cuadrado Campaña JM, Fumadó
Ciutat L, Franco Miranda E. Prospective, randomized,
open-label, fixed dose, crossover study to establish
preference of patients with erectile dysfunction after taking
the three PDE-5 inhibitors. J Sex Med 2006; 3: 901–9
[6] Rubio-Aurioles E, Porst H, Eardley I, Goldstein I, for the
Vardenafil-Sildenafil Comparator Study Group. Comparing
vardenafil and sildenafil in the treatment of men with erectt
tile dysfunction and risk factors for cardiovascular disease:
a randomized, double-blind, pooled crossover study. J Sex
Med 2006; 3: 1037–49
[7] Dean J, Hackett GI, Gentile V et al. Psychosocial outcomes
and drug attributes affecting treatment choice in men
receiving sildenafil citrate and tadalafil for the treatment of
erectile dysfunction: results of a multicenter, randomized,
open-label, crossover study. J Sex Med 2006; 3: 650–61

These were relegated to second line therapy after
the appearance of effective oral phosphodiesterase5 inhibitors (PDE5Is). However, the local delivery of
medications remain useful for the treatment of men
with ED since PDE5Is are ineffective in about 2532% of men [3], secondly a significant proportion will
ultimately fail to respond to oral therapy secondary
to progression of their disease and thirdly are a small
number of men have contraindications to PDE5Is.
The result is a large number of men who are unable
to utilize oral treatments for ED.

[8] Eardley I, Montorsi F, Jackson G et al. Factors associated
with preference for sildenafil citrate and tadalafil for treating
erectile dysfunction in men naive to phosphodiesterase
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2. Vasoactiveintestinal polypeptide
and Phentolamine

i. Intracavernosal
1. Intracavernosal Prostaglandin E1
(Alprostadil)

The first instance of the use of VIP as intracavernosal
injection monotherapy for ED was disappointing;
Wagner and Gerstenberg reported that VIP did not
induce erection when injected [7]. VIP has shown
more promise when used for combination therapy
with phentolamine. Several observational reports and
two randomized clinical trials are available for review.

Intracavernosal prostaglandin E1 is licensed for the
treatment of men with erectile dysfunction. Linet and
Ogrinc reported three multi-centered, randomized
prospective clinical trials and a six month open label
extension examining the efficacy of intracavernosal
alprostadil [4]. The initial trial was a dose-response
study of 296 men randomized between increasing
doses of alprostadil (2.5micrograms to 20 microgt
grams) and placebo. All doses of alprostadil were
better than placebo in producing an erectile response
and there was a significant dose-response relation,
resulting in higher response rates with increasing
doses PGE1. In the second study of 201 men with
erectile dysfunction of neurogenic, vasculogenic,
psychogenic, or mixed causes, alprostadil also demot
onstrated significant efficacy. In a six-month open
label flexible dose self-injection study in 683 men,
94 percent of patients had better erections after the
injections. Sexual activity was rated as satisfactory
by 87 % of the males and 86 percent of their partnt
ners. Penile pain was the most commonly reported
adverse event, occurring in 50 percent of the men at
some time but was usually mild. Prolonged erections
occurred in 5 percent of the men.

Dinsmore and Alderdice studied vasoactive intestint
nal polypeptide (VIP) combined with phentolamine
mesylate (PM) in 70 men who had failed previous
intracavernosal therapy [8]. Patients were titrated
with 25 micrograms of VIP/1 mg PM (VIP1) and if
unsuccessful, 25 micrograms VIP/2 mg PM (VIP2).
Forty-seven (67%) of patients achieved erections
sufficient for sexual intercourse (33 on VIP1 and 14
on VIP2. In a second observational series, 52 men
received 30 micrograms vasoactive intestinal polypt
peptide and 0.5 to 2.0 mg. phentolamine [9]. In this
report all patients obtained erection sufficient for
penetration with a median duration of treatment was
6 months (range 1 to 22).
Two multi-centered prospective clinical trials using
combination VIP/PH therapy have been used to succt
cessfully register VIP as an approved pharmacologic
agent for the treatment of men with ED in the United
Kingdom, Denmark and New Zealand [10,11]. In the
first 236 men with primarily non psychogenic were
treated with 25 micrograms VIP combined with PM
1.0 mg (VIP/P-1) or 2.0 mg (VIP/P-2) in the office
[10]. This was followed with a placebo-controlled
phase, during which 171 patients were subsequently
treated and self-administered up to 12 injections
over a 6-month interval. Erections were graded on
a 4 point scale (0-III). The results are shown in Table
10. The second study involved 195 men with organic
ED who received 25 micrograms vasoactive intestint
nal polypeptide (VIP) combined with phentolamine
mesylate 1.0 mg (VIP/P-1) or 2.0 mg (VIP/P-2) verst
sus placebo [11].

In an open-label, multi-center study, 67 ED patients
who had failed previous PDE5 inhibitor therapy,
Shabsigh et al reported successful rescue with prostt
taglandin E1 [5]. After an in-office titration phase to
determine the optimal dose, these patients used alpt
prostadil (up to 40 µg) at home for up to 6 weeks.
Erections adequate for sexual intercourse during the
6-week at-home trial were reported by approximately
88% (57) of patients. Headache was the most commt
monly reported side effect with sildenafil use, and
penile pain was the most frequent complaint with
alprostadil alfadex. A recent meta-analysis reported
intracavernosal injections of alprostadil has an effict
cacy >70% [6].

The combination of vasoactive intestinal polypeptide
and phentolamine appears to be safe and well
tolerated. Most commonly observed adverse effects
were facial flushing and headache, characteristic
events noted with vasoactive therapy.

We are able to conclude, on the basis of this evidt
dence that intracavernosal prostaglandin E1 is an
effective treatment for men with erectile dysfunction
(Grade of Recommendation = A).

Table 10: Numbers of Grade 3 erections achieved [10,11]
VIP/PM 1

VIP/PM2

Total

VIP/PM 1

VIP/PM2

Total

Placebo

11%

10%

12%

12%

18%

13%

Active drug

75%

67%

74%

75%

66%

74%
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We are able to conclude, on the basis of this evidt
dence that an intracavernosal injection of the combt
bination of vasoactive intestinal polypeptide and
phentolamine is an effective treatment for men with
erectile dysfunction (Grade of Recommendation = A).

3.Papaverine
Papaverine was the first agent discovered to be efft
fective as intracavernosal pharmacotherapy for erectt
tile dysfunction [2]. It is highly effective but has fallet
en out of favor as monotherapy because of its high
rates of fibrosis. In one series 163,042 papaverine
injections were administered to 1,748 patients. The
main side effects noted were priapism and fibrosis.
Priapism occurred in 106 (6%) of patients after 235
(0.14%) of the injections. Fibrosis or nodule formatt
tion occurred in 187 (11%) of patients [12]. In a furtt
ther study priapism was noted in 92 (7%) of 1300 patt
tients while fibrosis, induration and nodules occurred
in 5.7% (60 of 1,056 patients). Other important side
effects were injection site pain, which occurred in 4%
(18/452 patients), and hematoma, which occurred in
11% (98/858 patients) [13]. Papaverine is currently
not licensed for use.

4.Trimix (Papaverine, Alprostadil,
Phentolamine)
Combination therapies for intracavernosal injections
were conceived both to improve efficacy as a result
of the synergistic effects of the drugs, and later, to
reduce side effects as a result of using lower dosat
ages of each agent. One difficulty encountered with
the use of combination agents is the need for the
pharmacy to compound these agents since there are
no combination intracavernosal injection drugs currt
rently approved by the FDA. Concentrations of each
component vary widely in the literature, but ratios
of 12-30mg papaverine: 10-20μg alprostadil:1mg
phentolamine appear standard.
Bechara et al reported a crossover study of alprostadt
dil versus trimix in a group of 32 men who had failed
high dose bimix therapy [14]. In this study, 50% rest
sponded to trimix compared to only 22% responding
to alprostadil.
Rates of pain for alprostadil was significantly higher
than for trimix (41% vs. 12.5%). Seyam et al. studied
multiple combinations of trimix ingredients versus alpt
prostadil in a 180 men with erectile dysfunction [15].
They found that all tested mixtures were highly efft
fective and produce erections that are of equal freqt
quency and quality to those produced by alprostadil.
Sixty-eight percent of men using alprostadil and 67%
of men using trimix achieved a rigid erection. Howet
ever, duration of erections was longer than alprostadt
dil and a larger number of episodes of priapism (5%
vs. 0.6%) were produced. Interestingly, rates of pain

were similar between the combined trimix group and
the alprostadil group (14.5% vs. 17.9%, respectively).

5.Tolerability and safety of
intracavernosal agents
Patients must be made aware of the risk of priapism
that occurs with ICI use and educated about the
proper course of action to take should they experiet
ence a prolonged erection. Some evidence exists to
support the use of sympathomimetic drugs, such as
pseudoephedrine and terbutaline [16]. Both terbutt
taline and pseudoephedrine performed better than
placebo, with detumescence resulting in 36%, 28%
and 12% respectively. The other patients required
irrigation and/or phenylephrine injections. None reqt
quired surgical intervention. A study by Priyadarshi
(1994) showing detumescence in 42% of patients
with ICI induced priapism compared with 15% dett
tumescence with placebo in 68 men supported the
claimed efficacy of terbutaline [17].
Cavernosal fibrosis is another serious side effect of
intracavernosal injections. It occurs most commonly
with injectables containing papaverine. Rates are
less than one percent with alprostadil, approximately
6% with papaverine and around 12% with bimix.
Rates with trimix were 4% in a small study. These
are likely dependant on dose and frequency of use.
There is no treatment to reverse penile fibrosis,
though it sometimes regresses on its own. Tsao and
Nehra recommend temporary discontinuation of ICI
for 3-4 months to allow [18] (Grade of Recommendt
dation = D). Persistence of fibrosis should prompt a
change to more invasive methods of improving erectt
tile function, i.e. placing a penile prosthesis.
Reported rates of pain with injection are 7% for
alprostadil, 4% with papaverine, 12% with bimix [13]
and 12-15% with trimix [14, 15] Significantly it has
been observed that pain decreases substantially
during the course of treatment so it is likely that the
psychological component plays a large role.

6.Contraindications to
intracavernosal therapy
Intracavernosal injections should not be used in men
with conditions which predispose them to priapism.
These notably include men with sickle cell disease,
multiple myeloma and leukemia. Anticoagulation
however is not a contraindication to ICI. In a series
of 605 injections in 33 men using warfarin for
anticoagulation, Limoge et al recorded only three
ecchymoses [19]. This rate of 9% of patients is
comparable to the 14% (434/3143) of patients on
PGE1, papaverine, or bimix who developed hematoma
in Porst’s 1996 literature review [13]. Despite this, it
is advisable that the physician stress the need, in
anticoagulated patients, to place pressure on the
injection site for five full, uninterrupted minutes of
pressure to prevent hematoma.

1000

comitte 19 NEW.indd 1000

8/25/2010 1:15:44 PM

II. Intraurethral
MUSE (Medicated Urethral System for Erection) is
a licensed alternative way to deliver alprostadil to
the corporal bodies. MUSE involves the insertion of
the delivery catheter into the meatus and depositing
an alprostadil pellet in the urethra and the method is
based on the absorption of drug through the urethral
mucosa and into the corpora cavernosum.
One of the largest studies to describe the efficacy of
MUSE was published by Padma-Nathan et al [20].
Notable in this study, 995/1511 patients had in-office
responses to MUSE. Of those patients with in-clinic
response to MUSE, only 299 of the 461 patients asst
signed to the MUSE arm of the trial achieved interct
course at home. Thus, the true success rate of MUSE
in this large study was only 42-44%. Furthermore, of
the patients who did achieve intercourse at home,
only 73% of doses (2634/3593) were successful in
achieving intercourse, orgasm or a 10 minute erectt
tion sufficient for intercourse. MUSE has been used
successfully in men who have undergone radical
prostatectomy. Costabile et al. reported a 40% rate
of at home success for MUSE in a group of 384 men
greater than three months post-prostatectomy [21].

A systematic review of MUSE therapy (3 RCTs, 1828
men) reported that compared to placebo, alprostadil
increased the proportion of men achieving >1
successful intercourse (average response: 65.3%
with alprostadil vs. 17.6% with placebo; OR 7.22,
95% CI 5.68 – 9.18; p< 0.00001) [6]. In sildenafil
failures, this treatment is shown to be effective in up
to 43% of men with ED [22]. Direct comparison trials
between MUSE alprostadil and ICI alprostadil are
summarized in Table 11.
MUSE alprostadil had similar rates of pain to ICI alpt
prostadil, but priapism and fibrosis were rare. Side
effect rates are noted in Table 12. Other side efft
fects unique to MUSE compared to ICI were dizzint
ness, hypotension, and sweating. These occurred
at a frequency of 1-6%. Syncope occurred at a rate
of <1% and urethral bleeding also occurred at a rate
of 1-5%.
Overall, we are able to conclude that there is
evidence of efficacy and good tolerability for the use
of intraurethral alprostadil as a treatment for men
with erectile dysfunction (Grade A recommendation).
The evidence also suggests that intracavernosal
injection therapy is a more effective treatment than
intraurethral alprostadil (Grade A).

Table 11: Comparison of MUSE and Intracavernosal Injection Therapy.
MUSE

Trial

Number pts

Porst 1997 [23]

ICI

Rigid
erections

All erections sufficient
for intercourse

Rigid
erections

All erections
sufficient for
intercourse

103

10%

43%

48%

70%

Werthman
and Rajfer 1997 [24]

100

7%

37%

49%

89%

Shabsigh et al 2000 [25]

68

NA

62% (with penile ring)

NA

93%

Table 12. Complications of intraurethral alprostadil

Trial

# pts

pain

priapism

Fibrosis

Hellstrom 1996 [26]

68

9-18%

----

----

Porst 1997 [23]

103

31%

----

----

Werthman and Rajfer 1997 [24]

100

24%

1%

----

Shabsigh et al 2000 [25]

68

25%

----

----

Padma-Nathan et al 1997 [20]

486

33%

0%

0%
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1. Topical alprostadil

III. Topical agents
There have been several advances in the underst
standing of the pharmacokinetics of topical therapy.
The transdermal route has a well established technt
nology to provide durable and constant plasma levels
of drugs such as hormonal replacements, narcotics
and vasodilators. When it comes to local penile therat
apy using direct smooth muscle relaxants, the durabt
bility and onset of action of such methods may not
be useful attributes. In this regard there are several
issues worth mentioning: 1) High systemic levels are
undesirable as they may result in an unacceptable
level of adverse events., 2) Agents may be largely
metabolized in the first pass through the lungs or
liver., and 3). The vasoactive agent(s) need to reach
the corpora cavernosa in a timely fashion with the
effective (highest) concentration.
Topical penile therapy has a unique set of anatomic
and physiologic issues that are important to consider.
There are several anatomic/fascial layers between
the penile skin and the corpus cavernosa. The tunica
albuginea is presumed to be difficult to penetrate
due to its thick layers of collagen. Therefore, topical
treatment trials have empathized exposure to the
glans penis as it has direct venous communication
to the corpora cavernosa [27,28]. The skin itself is
a relatively impermeable tissue due to the stratum
corneum. The horny cells at the stratum corneum
are bonded with a very tight intercellular lipid matrix
bilayer that makes the passage of drugs challenging
[29]. To overcome this barrier investigators have
used penetration enhancers which permeate this
layer and reach the subdermis. Fortunately, the
penis and scrotum are unique in that their stratum
corneum is the most permeable of all anatomic
locations tested.
With the assortment of confounding factors as mentt
tioned above one wonders exactly how gel applied to
the penis could ever induce an erection. One attractt
tive possibility is gel applied to the glans is rapidly
absorbed through the porous skin of the glans into
the venous vasculature of the corpora spongiosum.
From that location it could travel into the corpora cavet
ernosa akin to the intraurethral delivery of drug [30].
Several transdermal enhancers incorporated as one
of the excipients in topical formulations have been
reported [27,28,31,32]. The task of these enhancers
is to: 1) Disrupt the stratum corneum lipid bilayer,
2) Interact with the membrane keratin, 3) Produce
a weak interaction with the drug molecule, and 4)
Reverse all actions in a short time. The available evidt
dence indicates that this agent enhances skin penet
etration by altering the fluidity of lipids in the stratum
corneum, without any interaction with the chemical
whose skin permeability is enhanced.

Evidence providing comparative efficacy remains
lacking thus this therapy remains investigational. To
date no sufficiently effective product exists.. In trials
of alprostadil with SEPA, doses of 2500 μg alprostadil
were used with a resulting 39% of patients achieving
erection sufficient for penetration versus 7% of the
placebo group [33]. Unfortunately, baseline charactt
teristics were not provided in this study. Ultimately,
alprostadil/SEPA trials were discontinued because of
their apparent lack of efficacy at safe doses.
A large trial of topical alprostadil without a skin penet
etration enhancer was also published by PadmaNathan et al. which showed a statistically significant
but very slight improvement in sexual function with
topical alprostadil [34]. This study used 100, 200 and
300μg doses of alprostadil and achieved successful
penetration rates of 57.5%, up from a baseline of 50%
at the highest dose. A criticism of this study is that its
high initial function rates do not adequately represent
population seeking treatment for erectile dysfunction.

2.Topical Papaverine
Since the introduction by Virag in the early 1980s of
injection of papaverine into the corporal bodies for
the treatment of sexual dysfunction has become a
widespread and well accepted method. It use as a
topical therapy has a much shorter experience and
one that has not moved beyond preliminary clinical
trials. Serum papaverine levels after topical administt
tration have been measured in a single study with a
high performance liquid chromatography assay [35].
At 60 minutes mean serum levels increased 50%
suggesting that absorption did occur, but not significt
cantly over baseline values. The papaverine levels
in this study indicated that topical absorption is less
than 1% of a comparable intravenous dose indicatit
ing minimal systemic uptake after topical administratt
tion to the genitalia.

3.Topical Nitroglycerin
The use of topical nitroglycerin is a standard
treatment for unstable angina pectoris because
predictable blood levels can be achieved. The
use of nitroglycerin ointments, pastes, plasters or
patches for the treatment of erectile dysfunction has
been tried in several studies. Relaxation of vascular
smooth muscle is the principle pharmacologic action
of nitroglycerin. Nitroglycerin produces, in a dose
dependent manner, dilation of both arterial and
venous beds, dilatation of the post-capillary vessels
including large veins and decreases in venous return.
Contraindications to the use of topical nitroglycerin
include those who have allergic reactions to organic
nitrates. These are extremely rare, but they do
occur. Allergies to the adhesives used within the
nitroglycerin patches have also been reported.
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Erectile Function Rehabilitation
In The Radical Prostatectomy
Patient
John P. Mulhall, Anthony J. Bella, Alberto Briganti,
Andrew McCullough, Gerald Brock.

I. Introduction
Prostate cancer represents the second most common
solid malignancy diagnosed in adult men in many
Western societies. The American Cancer Society
estimates that 9% of all cancer deaths in the US
in 2009 will be a direct result of prostate cancer[1].
In spite of advances in diagnosis and early case
finding through the widespread adoption of prostate
specific antigen (PSA), coupled with advances
in surgical technique, significant morbidity is still
reported in most contemporary surgical series[2-5].
Our understanding of the pathophysiological basis
of post-prostatectomy erectile dysfunction (ED) has
evolved over the past decade, with recognition of
the anatomical location of the cavernous nerves,
their essential role in erection and the impact nerve
injury has on cavernous smooth muscle content and
function as well as potentially the tunica albuginea[68]. Enhanced knowledge of the consequences
of cavernous nerve percussion, traction, cautery
and transection, accessory pudendal arteries and
ultimately their impact downstream on cavernous
smooth muscle, has sparked important basic and
clinical research evaluating various strategies aimed
at minimizing the likelihood of post-prostatectomy
ED [9-17].
The concept of penile rehabilitation, the use of
any intervention or combination of interventions
(medications, devices or actions) whose goal is
broadly thought of as being aimed at restoring erectile
function to pre-treatment levels, is believed to be
based on three inter-related concepts: (i) improving
cavernosal oxygenation, (ii) promoting endothelial
protection and (iii) preventing cavernosal nerve
injury-induced structural changes of the penis [18].
In this chapter, we have undertaken a comprehensive
review of the peer-reviewed scientific literature, with

the goal of providing an unbiased integrated analysis
of the existing knowledge related to preservation of
erectile function following radical prostate surgery.
As with all areas of sexual medicine, the literature has
areas of great strength and significant weaknesses,
where further work is needed. In our report, areas
of clear consensus are highlighted, controversial
questions are discussed and clinical problems in
need of further research are identified, with the goal
of providing clinically relevant information on erectile
function rehabilitative approaches following radical
prostatectomy (RP).

1. Non-ED Sexual Dysfunctions
While, the focus of this treatise is erectile function
recovery and its optimization, it is becoming
increasingly recognized that a number of sexual
dysfunctions may occur after RP. These dysfunctions
include reduction in libido, anejaculation, alterations
in orgasm, penile size alterations and possibly
Peyronie’s disease

a) Anejaculation
RP involving the surgical removal of the prostate,
seminal vesicles and transection of the vasa,
essentially disrupts the ejaculatory mechanism. Data
regarding the impact of ejaculation loss following
prostate cancer treatments are scarce. Anejaculation
has several implications: firstly, it may interfere with
subject’s self perception of his manhood and body
image. Then as ejaculation and orgasmic sensations
are closely related at least in some men, anejaculation
may be associated with reduced orgasmic quality,
and finally, it renders men infertile. Prostate cancer is
perceived as a disease of old men, to whom infertility
is no longer an issue. However, in the era of early
prostate cancer detection, men are diagnosed at
a younger age and generally have excellent long
term recurrence-free survival rates[19]. At the same
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time, the age of paternity in the general population is
increasing and it has been suggested that a cancer
diagnosis may actually increase the motivation for
parenting[20]. Though advanced sperm extraction
and fertilization techniques are available, the issue
of anejaculation and its implication on future fertility
should be discussed and the clinician should not
assume this to be non-relevant and semen should
be cryopreserved for men who may potentially
bmay desire future fatherhood[21]. The advent of
intracytoplasmic sperm injection (ICSI) has allowed
the application of assisted reproductive technologies
to couples whose male partner cannot deliver
sperm in an antegrade fashion. This has particular
relevance to the patient who has undergone RP.

b) Orgasm Alterations
Despite major advances in our understanding of
the erectile mechanism in the last decade, the
process of orgasm remains poorly understood. Both
physiological and psychogenic elements contribute
to the genesis of orgasm. Ejaculatory events that
include smooth muscle contraction of the accessory
sex organs, buildup and release of pressure in
the posterior urethra, sensation of the ejaculatory
inevitability, rhythmic contractions of the pelvic
floor muscles and semen emission contribute to
the sensation of orgasm. Sensory cortical neurons
perceive these events as pleasurable[22]. Normally,
orgasm is closely coupled with ejaculation, however,
after RP orgasm occurs without semen ejection perse, yet ejaculatory muscular activity does persist.
Though orgasmic changes have received much
less attention than ED, such alterations are not
uncommon and can be categorized into three
areas (i) changes in orgasm presence and quality
(ii) orgasmic pain (dysorgasmia) and (iii) orgasm
associated incontinence. Schover et al, in a study
of 1236 men treated for localized prostate cancer
(52% RP, 48% radiation therapy), found that 65% of
the sample reported a problem with their orgasms
including 31% who no longer tried to reach orgasm,
17% who tried but were unable to reach orgasm
and 28% with orgasms that were disappointingly
weak[23]. To define the type of orgasmic dysfunction
in men after RP, Barnas et al used a validated
questionnaire, including questions addressing the
presence or absence of orgasm, orgasm quality
before and after surgery, the presence of orgasmic
pain, the location of orgasmic pain and consistency
and duration of orgasmic pain. Of the subjects, 22%
of patients reported no change in orgasm intensity but
37% reported a complete absence of orgasm, 37%
had decreased orgasm intensity and 4% reported
a more intense orgasm after RP than before. Pain
during orgasm occurred in 14% of the patients,
located in the penis (63%), abdomen (9%), rectum
(24%) and other areas (4%). In those respondents
who had dysorgasmia, pain was reported to occur

always (with every orgasm) in 33%, frequently in
13%, occasionally in 35%, and rarely in 19%. Most
patients (55%) had orgasm-associated pain for less
than a minute, a third reported pain for 1–5 minutes
and pain lasting more than 5 minutes was reported
by 12%; only 2.5% of patients complained of pain
lasting more than an hour[24]. No consensus exists
as to the etiology of orgasmic pain, however it is
postulated that bladder neck/pelvic floor spasm plays
some role, akin to the condition of chronic pelvic pain
disorder. Based on this assumption, a prospective,
non-placebo controlled study was conducted to
assess the use of tamsulosin, an alpha-adrenergic
blocking agent in patients with orgasmic pain. In this
study, 77% patients reported significant improvement
in pain and 12% noted complete resolution of their
pain with significant increase in IIEF libido score,
supporting the hypothesis that orgasmic pain is
related to bladder neck and/or pelvic floor muscle
spasm [25]. Alternatively use of an analgesic taken
prior to sexual activity has been described may be a
pragmatic approach.
Urinary incontinence during orgasm (climacturia) is
another phenomenon that may adversely affect the
satisfaction with sexual activity for men following RP
and their partner. Choi et al reported that climacturia
occurred in 20% of patients following RP (only 4%
with radical cystectomy), which they showed was
unrelated to the type of prostatectomy performed
(open vs laparoscopic). These authors reported that
climacturia is more likely to be reported within year
1 following surgery and in men who complain of
orgasmic pain and/or penile shortening[26]. Lee et al
reported a prevalence of climacturia after RP of 45%.
In 68% of the cases reported, it happened rarely or
only occasionally, while in 21% it occurred most of
the time or always. Urine leakage quantity was only
a few drops in 58% of the subjects but 16% reported
a loss of more than 1 ounce. Bother was none or
minimal in 52% and significant in 48%. Treatment
was bladder emptying in 84% and condoms use in
11% [27].
The take-home message for the clinician is that
alterations in orgasmic function following RP is
common and frequently impactful to the patient and
partner. At present, there is no effective treatment
to restore the nature of preoperative orgasm.
Interestingly, some men report an enhanced
orgasmic experience following RP, but this represents
a less common scenario. Dysorgasmia can be
managed symptomatically using alpha-blockers
and climacturia may be managed behaviorally
(fluid intake restriction and bladder emptying prior
to sexual activity) or mechanically (using a rubber
constriction ring or condoms, if the leakage amount
is small). The mainstay of treatment is patient and
partner education before surgery and supportive
care afterwards.
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c) Peyronie’s Disease (PD)
The prevalence of PD following RP has been
addressed by a single paper in the literature and
in this analysis of 110 men who presented with
ED after RP, 45 (41%) had penile fibrotic changes,
representing 11% of all men who had RP in their
institute at the specified period. This incidence of
PD is higher than that of the general population.
The clinical presentation was penile curvature in
93% and ‘waistband’ deformity in 24%; palpable
plaques were present in 31 (69%)[28]. The actual
prevalence of PD after RP may be even higher,
as this condition, manifested as penile curvature
during erection, is evident only in men who achieve
some degree of penile rigidity. Originally ascribed
to undiagnosed preoperative PD or spongiofibrosis
due to urethral catheterization, we routinely see
men who had normal genital exams preoperatively
who develop PD after surgery. Furthermore, most of
these patients have PD plaques dorsally nowhere
near their corpus spongiosum. Thus, catheterrelated spongiofibrosis is not likely to be a significant
factor. Another explanation that patients are given
is that the intracavernosal injections they are
using after surgery has caused the tunical fibrosis,
despite the fact that there is no data to support this
whatsoever[29]. Indeed, it is not uncommon for us to
see men three months after RP who are present in
clinic for their first penile injection training session,
who had no documented PD prior to RP and who
on their first injection demonstrate penile curvature
never having received an in injection prior to that.
A review of a prospectively built sexual medicine
database at Memorial Sloan Kettering Cancer Center
including 1161 RP patients from 2002-2008, the PD
incidence was 16.7% at a mean ± SD follow-up of
24±25 months. At multivariate analysis, older age
(OR=1.25, for 5 year increase in age) and white race
(OR=3.6, vs non-white) were independent significant
predictors of post-RP plaque development.
While the precise process of plaque formation
leading to eventual clinically evident PD following
RP is still ill-defined, it is not unlikely that it may be
related to other post RP penile fibrotic changes,
secondary to denervation and/or local ischemia [10].
Thus, patients after RP should be routinely evaluated
for the existence of penile plaques, as a part of their
post-operative follow-up. This condition may also
be considered part of the informed consent of the
surgical procedure but certainly as a component of
the erectile function recovery discussion for men
interested in treatment.

d) Penile Volume Alterations
Penile length changes after RP have been described.
Penile shortening, even if sexual intercourse is
still feasible, once it is identified by the patient or
his partner may adversely affect body image, self-

esteem, sense of manhood and self confidence. In
1999 Fraiman et al found significant decrease in
all penile dimensions after RP: decreased penile
length of 9% and decreased volume of 22% in the
erect state. The most substantial change occurred
between the first 4 and 8 months postoperatively
[30]. Munding et al found a measured decrement
in penile length in 71% of men after RP, which was
greater than 1 cm in 48% of the cases, 3 months
postoperatively [31]. Similar findings were obtained
in a study by Savoie et al with a decrease in the
stretched penile length in 68% of the cases and
greater than 15% length loss in 19% [32]. Gontero
et al have suggested that penile shortening has
been shown to be independently associated with
nerve preservation status and postoperative erectile
function outcome [33].
The reasons for penile volume changes can be
explained by strutural and fucntional alterations in
the penis. Fibrotic changes have been demonstrated
in penile biopsies taken in early and late stages
after RP (2 and 12 month postoperatively), showing
significantly decreased elastic fiber and smooth
muscle content as well as increased collagen
content [10]. It is postulated that the chronic absence
of erectile activity leads to absence of cavernosal
oxygenation (see later) [34].
In addition to anatomical changes, there are also
functional alterations. It is well recognized that
even in the hands of an experienced surgeon using
nerve-sparing techniques, some degree of nerve
injury, commonly neuropraxia, is likely to occur.
Penile smooth muscle and vascular relaxation is
accomplished through the release of nitric oxide (NO)
from cavernosal nerve endings and the generation of
the second-messenger cyclic nucleotides, cGMP and
cAMP and is likely to be compromised after surgery.
Contractility of the smooth muscle is generally tonic
and under the control of erectolytic neurotransmitters
such as adrenaline. Sympathetic hyper-innervation
(also termed competitive sprouting) refers to the
concept that when autonomic nerves are injured,
sympathetic fibres are biologically primed to
recuperate from injury and regenerate more quickly,
resulting in unantagonized sympathetic tone in the
end organ [35]. After cavernosal nerve injury, this
phenomenon results in a penile hypertonic state.
Any factors that result in reduced NO production or
increased sympathetic tone, such as nerve injury after
RP, may lead to decreased relaxation or distensibility
of corporal smooth muscle and may lead to loss of
length. Regardless of the exact mechanism of penile
length alteration, most concerning are structural
changes that probably result from a combination of
neural injury-mediated denervation apoptosis and
collagenization of smooth muscle.
It is the recommendation of the ICSM that
clinicians discuss with the patient that radical
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prostatectomy is associated with a number of
sexual dysfunctions, some of which may be
permanent. The sexual dysfunctions that should
be discussed include, erectile dysfunction, libido
reduction, changes in orgasm, anejaculation,
penile size changes and possibly Peyronie’s
disease. Discussion should be held prior to
surgery and at regular intervals after surgery.
Furthermore, clinicians following patients
after RP should examine patients’ penis
serially to determine if Peyronie’s disease has
occurred. This was a unanimous committee
recommendation.

RECOMMENDATION 1
Grade A
The clinician should discuss with the patient that
radical prostatectomy is associated with a number
of sexual dysfunctions, some of which may be
permanent.

II. Prevalence of ed Following
Radical PROSTATECTOMY
This field of research began in earnest in the early
1980’s, with the landmark report from Walsh and
Donker describing the potential and demonstrating
the importance of nerve sparing in radical prostate
cancer surgery [36] . The challenges faced by
the clinician researcher in achieving the goal of
preserving erectile function are significant. The
proximity of the cavernous nerves to the prostatic
capsule, anatomically arranged as a diffuse poorly
visualized nerve plexus adherent to the lateral
aspect of the prostate, represents a considerable
surgical obstacle. Additionally, the cavernous nerves’
small size, delicate nature and dependent location
deep within the male pelvis make visualization and
therefore preservation difficult, even in the current
era with improved lighting, optics, laparoscopic and
robotic instrumentation even among men with low
volume disease [8, 37].
Even to the casual observer, it is apparent that
success in achieving the goal of preserving and
restoring erectile function in all men following RP
has not yet been achieved [4]. Prevalence can be
defined as the number of all new and old cases of
a disease or occurrences of an event in a particular
period of time. Prevalence is typically expressed as a
ratio in which the number of events is the numerator
and the population at risk is the denominator [38].
This contrasts with incidence that defines the rate of
increase or decrease of a condition over a specific
interval of time.
For the purpose of this section of the chapter,
defining the actual prevalence of ED among men
following RP is essential in deciding whether there

is a clinical need and therefore merit, in pursuing
a rehabilitative strategy. The determination of true
prevalence of any condition is dependent on knowing
both the true number of cases and the number of
men at risk. In the case of ED following RP, we
generally lack accurate numbers defining the total
number of men with ED, but have reliable statistics
on the total number of cancers diagnosed (192,000
in the US in 2009) and numbers of procedures [1].
The confounding issues related to the number of
men with ED are numerous and include all of the
following: inadequate assessments of pre-operative
erectile function, poor data collection related to
post-operative recovery of erectile function, lack of
consensus related to optimal timing for reporting
recovery of function, non-uniform agreement of what
constitutes ED post RP [4, 5]. The exact scale of
the problem is thus inadequately defined owing to
significant limitations of data accrual, reporting and
perhaps most importantly a lack of consensus of
defining what constitutes success from an erectile
function recovery standpoint.
Given these limitations, a review of the existing
medical literature demonstrates a large variance in
reported rates of ED following RP (20-90%) [4, 3943] . There are many reasons why these differences
in reported outcomes exist, and as depicted in Table
1, can best be thought of as: intrinsic patient factors,
surgical factors, and reporting biases. In contrast to
many of the other post-operative complications such
as incontinence, erectile function is more difficult to
define and represents a moving target, as recovery
from surgery generally shows improving function but
with advancing age, a decrease in function would
normally be expected. ED is known to increase with
advancing age among all men, including those who
have undergone definitive management of their
prostate cancer. As such measuring erectile function
prospectively has a moving baseline [44, 45]. There
is an important psychologic component for these
men, as well as a subjective degree of assessment
and it is further complicated by the necessary partner
involvement [46].
At present, no precise and generally agreed upon
time-points post-treatment have been defined as
the optimal interval post treatment to determine
erectile function outcomes. Basic animal and human
volunteer data suggest that following an initial period
of reasonable erectile function, neuropraxia at about
3 months may peak and a nadir level of response
can be experienced by many men who early in the
post-operative course experienced some degree of
responsiveness [47, 48]. As one follows men out
beyond 2 years, some modest degree of ongoing
improvement in erectile function has been reported. It
remains unclear whether this represents progressive
neural and vascular recovery, an adaptive response
of the host and partner to their erectile deficiency and
accommodation to use of phosphodiesterase type 5
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Table 1: Predictive Factors For Erectile Function Recovery Following Radical Prostatectomy
Factors

Parameters

Positive Effect

Negative Effect

Age
Comorbidities
Income
Penile rehabilitation
Preoperative erectile function
Partner age

≤65 years
≤1comorbidity
High
Unknown
SHIM ≥15
Young

>65 years
≥2 comorbidities
Low
Unknown
SHIM <15
Older

Nerve sparing
Interval from surgery
Surgical Approach
Adjuvant therapy

Bilateral
≥12 months
Unknown
≥250 RP lifetime

None
<12 months
Unknown
+
<250 lifetime

≥50 per year

<50 per year

Patients

Treatment

Surgeon experience

inibitors (PDE5i) or other erectogenic agents or the
process of confidence restoration, whereby there is
significant recovery of the “erectile machinery” by
2 years after RP, but confidence has been eroded
and with time (2-4 years), confidence is restored and
reported erectile function improves [49].
Additionally, no clear consensus exists defining what
an acceptable level of erectile function is, for men and
their partners post RP. While some investigators use
the IIEF erectile function domain score of 26 points
or greater (or 21 on the Sexual Health Inventory for
Men also known as the SHIM), others utilize IIEF EF
domain scores of 21 or even 17 on a scale of 30.
Furthermore, some reports define erectile function
with or without the use of PDE5i and only rarely are
the response rates segregated based on the use of
erectogenic agents [4].
In the current era of early prostate cancer
detection, many young and sexually active men are
undergoing radical surgery and express concern
about preservation of erectile function following the
procedure, a fact that is true for older men as well.
Since Walsh and Donker published their landmark
article describing the etiology and prevention of
impotence following retropubic RP in 1982, the
nerve sparing technique they described is widely
employed and believed to improve postoperative
erectile function [50]. Furthermore, there continue
to be modifications to the nerve sparing technique
in an attempt to minimize nerve compromise and
improve post operative erectile function as reported
by Chuang et al. and Masterson et al [8, 37].
However, optimal sexual functioning often requires
18-36 months to return, even among men in whom
bilateral nerve sparing was performed with reported
recovery rates varying from 16% to 86% [51]. Sexual
dysfunction has been reported to be an independent

determinant of a poorer general health-related
quality of life at 2 years after primary treatment for
prostate cancer [52] .
Recent advances in the understanding of the
pathophysiology of post-prostatectomy erectile
dysfunction have resulted in great attention being
directed towards the concept of penile rehabilitation,
in which prophylactic measures are instituted to
promote early recovery of sexual and erectile
function as well as to modify post-prostatectomy
pathophysiologic changes [18].
In this portion of our report, we have reviewed
the current English language medical literature
in an attempt to provide accurate estimates of the
prevalence of ED following RP using contemporary
surgical approaches. Ideal prevalence data should
be obtained through large, multicenter, multinational
prospective studies among large cohorts of men
with variable but clearly established erectile function
pre-operatively. The ability to define the effect of
various surgical approaches, such as laparoscopic/
robotic and open RP on recovery of erectile function
would be useful (Table 2). Additionally, the ability
to determine the optimal time for measurement of
erectile function, and the most clinically relevant
minimum erectile function score, which would result
in sexual satisfaction of the patient and partner
would be ideal. Finally, such a study may allow
for the identification of an optimally effective postoperative protocol consisting of oral, injectable,
intraurethral, externally applied devices or other
modalities facilitating recovery of EF. The ability
to identify intra-operative techniques to localize the
cavernous nerves or in some other manner minimize
the negative impact of prostatectomy on erectile
function would also be ideal (Table 3) [13].
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Table 2: Confounding Factors Limiting Accurate Assessment of Post-RP ED Prevalence
Factors

Types

Assessment Tool of Erectile Function (EF)

Interviews, Questionnaires (validated, nonvalidated)

Definition of Potency

Ability to report sexual activity
IIEF EF domain scores ranging from >17, 21, ≥26
SHIM scores ≥21
Arbitrary 5 point scales

Assessment of baseline function

variable reporting, investigator, independent research
personnel, self

Determination of nerve sparing status

Intra-operative assessment
Variable reporting

Assessment of postoperative erectile function

Variable reporting, use of erectogenic medications variaably reported

Proportion retriuning to baseline EF

Rarely reported

Proportion retruning to normal

Rarely reported

Proportion satisfied with EF

Rarely reported

Timing of postoperative assessment

3-60 months

Rehabilitative strategy

Oral agents, Injectables, Vacuum Devices, Combination

Patient compliance to protocol

Rarely reported, precise post-operative approach to resstore EF rarely reported

Comorbidity factors

Rarely reported

Table 3: Components of Ideal Study to Define True Prevalence of ED after RP
1.

Establish true baseline erectile status prior to diagnosis of prostate cancer.

2.

Seek partner corroboration in initial EF assessments.

3.

Define comorbidity status of patients.

4.

Full intra-operative description of extent of dissection, tumor location, amount of bleeding, duration of
surgery, approach (open/laparoscopic/robotic, open) and confidence in nerve preservation (preferably
graded).

5.

Description of post-operative rehabilitation strategy and level of compliance by patient.

6.

Assessment of EF post-op using validated questionnaires at frequent time points (Q 3-6 months) from
surgery to at least 36 months.

7.

Quality of life assessments for patient and partner at time points listed above.

Sadly, the reality of the current literature is a dire lack
of well-powered, well-designed prospective clinical
studies defining the true prevalence of ED, following
contemporary RP. While there exists a plethora of
small, poorly powered studies, they all suffer from
one or many deficiencies, which limit their validity
and make the task of providing accurate information
to the individual patient a clinical challenge. The
ability to create a nomogram predicting erectile
function preservation for an individual patient would,
in our opinion, have great utility. The components
of such a prediction model would certainly include
the key variables previously defined in the literature,

predictive of success. These include surgical
experience, surgeon volume, extent of nerve
sparing, age of the patient, co-morbid conditions,
pre-operative erectile function, requirement for
adjuvant therapy post-surgery. To the best of our
knowledge there are at least two groups (Memorial
Sloan Kettering Cancer Center, New York and Vita
Salute San Raffaele, Milan) that have nomograms
in development. Other factors which should be
investigated are: the impact of the partner, the extent
of continence, occupation, cultural background,
surgical approach (laparoscopic, robotic, open),
surgical technique (use of cautery, veil of Aphrodite
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preservation) and perhaps type and compliance to
a penile or sexual rehabilitative program. Further
confounding variables include the requirement of
adjuvant therapy, lack of sexual interest among
cohorts of men with incontinence, post-operative
complications, or other direct surgically related
recovery issues. The psychological impact of the
surgical intervention is poorly described in the
medical literature [53]. Based on a comprehensive
review of the literature performed recently by Mulhall,
a composite prevalence rate among men following
contemporary RP was 48% [4]. Among the studies
where the nerve sparing status was described,
erectile function recovery was achieved in 50%.
It is the recommendation of the ICSM that
clinicians should discuss ED prevalence rates
and the limitations and implications of the
currently available literature. Furthermore,
patients should be given individualized outcomes
based on patient and surgeon factors. On
discussion, it was accepted that many urologists
do not have accurate data on erectile function
recovery from their own patient population. This
recommendation was to circumvent the frequent
occurrence of surgeons citing the best erectile
function recovery figures in the literature, thus
giving patients unrealistic expectations. In the
absence of an available nomogram, surgeons
should make an attempt to categorize the
patients’ risk for postoperative erectile function
recovery into good, fair or poor. This was a
unanimous committee recommendation.
However, even among the very best reports the
reliability of their estimated prevalence rates
are suspect owing to extensive methodological
shortcomings in reporting, patient bias, limited
numbers and incomplete data collection related
to sexual functioning. In some reports, recovery
was defined as an IIEF EF domain score of 17 or
greater [54] whereas most men who score in that
range would certainly be unhappy with their sexual
experience and would likely deem themselves as
having ED. While achieving a IIEF EF domain score
of 26 points or greater is generally accepted as
normal erectile function, only 3 studies using this
criterion, involving a total of roughly 300 men, exist
in the current medical literature [55-57].
While the IIEF EF domain score of 26 is unequivocally
normal, and perhaps should be the gold standard
recovery definition, in a study by Teloken et al,
approximately 70% of men with EF domain scores
of 22-25 agreed completely or somewhat with the
statement that “they could have sexual intercourse
whenever they wished”[58]. It is likely that somewhere
between 22 and 26 on the EF domain score
represents functional erectile ability. However, even
in reports where an appropriate threshold has been

reported, other limitations were significant, including
use of non-validated endpoints, with only two reports
involving just over 100 men where information on
the use of erectogenic agents was provided. In fact,
we believe that men who score 26 points or greater
on the IIEF EF domain while using a PDE5i or other
erectogenic agent are not truly normal.
It is the recommendation of the ICSM that
clinicians should use a validated instrument with
recognized cut-offs for normalcy and severity in
their preoperative and postoperative evaluation
of their patients. It is recommended to use
either the IIEF erectile function domain or SHIM
with score cut-offs of 26 and 21 respectively
to define normal erectile function. This was a
majority recommendation of the committee. It is
appreciated that many men with IIEF EFD scores
of <26 and SHIM scores <21 are satisfied with
their erectile function and there was significant
discussion as to whether an EFD score of
21-24 was adequate. In the final analysis, the
committee believed that there were published
validated cut-offs for the scores recommended
and that the concept of adequate erectile
function should be a decision left to the patient/
couple. The concept of post-surgical patients
regaining erectile function ‘back to baseline’ was
also discussed by the committee. We suggest
that future research focus on capturing these
data so that large data sets can be used to aid
patients in defining the probability of returning
to their baseline level of erectile function. The
committee also appreciates that baseline erectile
function assessment is problematic and that the
ideal timing of this assessment is poorly defined.
The committee understands that many men have
a significant negative effect on their erectile
function after the diagnosis of prostate cancer
and that assessment of EF immediately prior to
RP may not be fully representative of the patient’s
true EF, however, asking about function prior to
diagnosis of cancer is fraught with problems
also not the least of which is recall bias.
Furthermore the ICSM recommends that clinicians
should discuss the recognized predictors of
erectile function recovery. These factors include
patient age, baseline erectile function, and nerve
sparing status. It should be pointed out to patients
also that other factors such as comorbidity status
and surgeon experience have been shown to be
significant contributors to recovery. This was a
unanimous recommendation of the committee.
The committee also suggests that surgeons
should discuss with patients the definition of
nerve sparing and its implications. It is the clinical
experience of the expert panel that patients
do not have an adequate understanding of the
concept of nerve sparing, thinking that nerve
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sparing always means complete preservation
and that complete preservation means there will
be absence of any transient postoperative ED.
The ICSM also recommends that clinicians should
provide patients with a realistic time frame for
EF recovery. Patients should be informed that
the period of potential recovery is 6-36 months,
but that the majority of patients have functional
recovery within 12-24 months after RP. It is
the clinical experience of the expert panel that
many patients are given recovery timeframes
that are too short and generally unrealistic. This
is furthermore reflected in the timing of data
reporting in the published prevalence series.

RECOMMENDATION 3
Grade A
Clinicians should use a validated instrument with
recognized cut-offs for normalcy and severity. It
is recommended to use either the IIEF erectile
function domain or SHIM with score cut-offs of
26 and 21 respectively to define normal erectile
function.

RECOMMENDATION 4
Grade B

Finally, the committee recommends efforts should
be made by interested medical organizations
including ISSM to standardize erectile function
end-points.
Thus, the prevalence of ED following contemporary
RP is poorly defined by the current peer reviewed
literature. The existing patient database is limited
by numerous methodological flaws, such as: small
population reports, incomplete data acquisition,
absence of consensus on a definition of success or
failure to recover erections, limited data concerning
quality of life and satisfaction with sexual life, of the
patient and partner, variable questionnaires or inperson interviews and inadequate patient follow up.
The true impact of rehabilitative strategies on rates
of erectile recovery in this population is not yet
fully defined[59]. Perhaps the most prudent and
reasonable conclusion one could arrive at following
a careful review of the current literature related to
prevalence of ED following RP is that it is common,
independent of surgical approach or other patient
baseline characteristics. At a minimum half of
the men, independent of age, co-morbid status or
exposure to adjuvant therapy instituted to improve
recovery, will experience significant degrees of
erectile function loss. As outlined in this section, large
prospective multi-center trials evaluating the many
innovative pharmacological and external devices
targeting penile rehabilitation strategies are needed,
to provide our patients with the essential information
optimizing their erectile recovery post-RP.

RECOMMENDATION 2
Grade B
Clinicians should discuss ED prevalence rates
and the limitations and implications of the currently
available literature. Patients should be given
individualized outcomes based on patient and
surgeon factors.

Clinicians should discuss recognized predictors of
erectile function recovery.

RECOMMENDATION 5
Grade B
Clinicians should provide patients with a realistic
time frame for EF recovery.

III. PATHOPHYSIOLOGY
The pathophysiology of ED after radical prostatectomy
involves the interplay of three factors (Figure 1):
namely, neural injury, vascular injury, and corporal
smooth muscle damage. Additionally, the extent and
reversibility of these injuries ultimately will define the
degree of recoverable erectile function.

1. Neural Trauma
It is well appreciated that transection of, or extensive
thermal injury to the cavernous nerves will result in
permanent loss of erectile function after surgery.
However, traction and/or percussive injury to the
nerves may be just as deleterious. In a recent study,
Masterson et al. demonstrated that alteration in
technique whereby the urethral catheter is no longer
used as a traction tool to apply tension to the lateral
pedicles, resulted in a significant improvement in
erectile function post-prostatectomy [37]. Three
hundred seventy-two patients were evaluated: 275
patients (74%) underwent a standard technique while
97 (26%) underwent the no-traction technique. Sixtyfive of the 97 patients (67%) who were exposed to
the no-traction technique had recovery of functional
erections at 6 months. The expected probability of 6month EF recovery in these patients, had they been
exposed to the standard technique, was 45%. Thus,
the absolute improvement in EF recovery apparently
attributable to the new technique was 22% (95%
CI 5-40%; p = 0.013), suggesting that a no-traction
approach may maximize EF recovery.
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Figure 1: Schematic representing the pathophysiology of ED after radical prostatectomy.

Since the initial description of the anatomic radical
retropubic prostatectomy and the elucidation of the
course of the cavernous nerves, many urologists
have been trained to perform nerve-sparing surgery
[60]. The variability in the anatomic location and
distribution of these nerves, combined with variations
in nerve-sparing technique and nerve handling, has
resulted in variable erectile function outcomes after
this refined approach. It is irrefutable that the nervesparing status of a RP is predictive of recovery of
erectile function. Bilateral nerve sparing is associated
with superior spontaneous and oral therapy–assisted
recovery of erectile function compared to unilateral
nerve sparing, which in turn is more likely to lead to
functional erections than non-nerve sparing surgery
[61-63]. However, the definition of nerve sparing
is somewhat arbitrary. The term generally refers
to the macroscopic preservation of the cavernous
nerves, as defined by the surgeon at the time of the
procedure. While rarely reported in a quantitative
fashion, the degree to which nerves are spared
depends on the amount of nerve handling and
stretching as well as the use of electrocautery during
RP as outlined above.
It is also becoming increasingly appreciated
that postoperative factors, such as edema and
inflammation around the bladder neck and the
cavernous nerves, may in fact have a significant
impact upon erectile function. Clinical experience
has shown us that some men respond to PDE5
inhibitors within 4 weeks after surgery but by 12
weeks no longer respond, possibly due to ongoing
postoperative Wallerian degeneration, in part
perhaps, due to perineural inflammation. Data has
shown that 25% of men who were functional with
or without PDE5 inhibitors within the first 3 months
were non-functional by the sixth month (Katz et al:
manuscript under review). Recovery of functional
erections was defined as a score of either 4 or 5

on question 3 of the IIEF, “Over the course of the
past 4 weeks, how often were able to penetrate your
partner?” Of note, in this analysis, only 14% of men
were PDE5 inhibitor responders within 3 months of
surgery.
Several animal models have recently focused on
the pathophysiology of erectile dysfunction (ED)
after radical prostatectomy (RP) [11, 64-67]. The
elucidation of the key mechanisms involved in
the development of ED after cavernous injury has
paved the way for the potential application of penile
rehabilitation protocols, aimed at reversing the
complex cavernosal consequences of nerve injury
during RP. Histologically, neuroapraxia/neurotomy
leads to cavernosal biochemical, morphological,
and functional changes at the level of both smooth
muscle and endothelial cells. The first consequence
of the transient or prolonged neural injury is the
absence of erection and cavernosal oxygenation
[11]. When penile smooth muscle cells are exposed
to a prolonged hypoxic environment, there is a
significant over-expression of hypoxia-related profibrotic substances, like transforming growth factorβ1 (TGF-β1) and TGF-β1 dependent endothelin-1
(ET-1), which promote the deposition of collagen
I and III within the corpus cavernosum [11, 68,
69]. The increased level of TGF-β1 demonstrated
in cavernosal tissue exposed to low oxygen
tension seems to be mediated by the inhibition of
prostaglandin-E1 (PGE1).

2. Corporal Smooth Muscle
Alterations
In normal conditions, PGE1 indeed inhibits collagen
formation by inhibiting TGF-β1 that induces collagen
synthesis. With the inhibition of PGE1, TGF-β1 is
allowed to induce connective tissue synthesis [70].
The trabecular smooth muscle is then replaced with
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collagen, which alters the mechanical properties
as well as the integrity of the corpora cavernosa
[11, 66]. Several studies have shown a significant
increase in collagen content and a decrease in the
smooth muscle-collagen ratio in the penile tissue of
denervated animals compared to controls [11, 66,
71-75].
However, one of the key processes associated
with neural injury and exacerbated by absence of
cavernosal oxygenation is represented by apoptosis
[66, 72, 75]. Apoptosis, or programmed cell death, is
essential for the normal development of multi-cellular
organisms as well for physiological cell turnover. In
the penis, denervation has been shown to stimulate
apoptosis: it is likely that cellular apoptosis leads to
increased deposition of connective tissue that may
finally lead to a decrease in penile distensibility, and
in turn, veno-occlusive dysfunction [66, 71, 72]. The
role of apoptosis in the pathophysiology of post-RP
ED has been elucidated in animal models. Klein et al
[64] developed the first animal model of cavernous
nerve damage aimed at addressing the extent of
apoptosis in rat models after specific time intervals
following nerve damage. DNA fragmentation and
condensed cell nuclei characteristic of apoptotic cells
were seen in the glans penis and the corporal bodies
of denervated rats. Conversely, this was not seen in
the sham-operated controls. Interestingly, the rise in
TRPM-2, a gene product that has been postulated
to play a role in programmed cell death, had a peak
at day 2 after cavernous neurectomy, suggesting an
early occurrence of apoptosis after nerve damage.
However, the authors were unable to identify the
specific cell subtypes undergoing apoptosis.
This issue was later addressed by User et al [66], who
randomized post-pubertal rats to bilateral or unilateral
cavernous nerve transection or a sham operation.
At different time intervals following the procedure,
penile wet weight, DNA content and protein content
were measured. Wet weight of the denervated penes
was significantly decreased after bilateral cavernous
neurotomy while unilateral cavernous neurotomy
allowed much greater preservation of penile weight.
DNA content was also significantly reduced in
bilaterally denervated penes. Confirming the findings
of Klein et al, bilateral cavernous neurotomy induced
significant apoptosis, which peaked on postoperative
day 2. In addition, the authors found that that most
apoptotic cells were located just beneath the tunica
albuginea of the corpus cavernosum, in the area
where the subtunical venular plexus is located.
Interestingly, these investigators suggested that the
apoptotic process involved smooth muscle cells but
not endothelial cells. The subsequent hypothesis
suggested by the authors was that the bilateral injury
to the cavernous nerves may induce significant
increased apoptosis of smooth muscle cells,
particularly in the sub-tunical area, thus causing an
abnormality of the veno-occlusive mechanism of the
corpus cavernosum [66].

However, other investigators have found that the
apoptotic process involves not only smooth muscle
cells but also endothelial cells [76, 77]. Mulhall et
have shown in a cavernous nerve crush injury model
that neural injury can cause apoptosis in both smooth
muscle and endothelium in a more delayed fashion
compared to the neurectomy model[65]. Moreover,
the exact sequence of the molecular and cellular
changes involved in the development of tissue
atrophy subsequent to cavernous nerve damage
remains to be elucidated. The most plausible theory
in explaining why the corporal smooth muscle
deteriorates together with an increase in collagen
content following RP is that neural injury itself might
induce pro-apoptotic (loss of smooth muscle) and
pro-fibrotic (increase in collagen) factors within the
corpora cavernosa. The ablation by neuropraxia of
certain growth factors produced by the cavernosal
nerves may be responsible for inducing smooth
muscle fibrosis and atrophy observed in corporal
tissue [78]. However, the production of cytokines
and noxious agents by the damaged nerve axons
may also be the causal factor of the increased early
smooth muscle apoptosis [71, 74], which in turn, may
trigger collagen deposition to replace the lost cells.

3. Arterial Injury
Vascular injury involves damage to accessory
pudendal arteries (APA). These arteries are variable
in their incidence in the literature depending on
what kind of series is assessed (Table 4): operative
series, angiographic series, or cadaveric series [7987]. APA are supra-diaphragmatic arteries (lying
above the levator ani) and are predisposed to injury
at the time of RP. Their origin is variable coming from
femoral, obturator, vesicle or iliac arteries. These
arteries can be visualized on endorectal MRI or CT
scan. Cadaveric studies have the highest incidence
of APA. Probably the most important study is that of
Breza et al[80]. In this study, 10 cadavers underwent
extensive pelvic dissection and the arterial anatomy
was defined in detail. In this analysis, seven of the
10 cadavers had APA found. In seven cadavers the
APA were the major source of arterial inflow into the
penis and one cadaver had APA as the sole source
of inflow into the corpora cavernosa. Droupy et al
have shown in a small study using transrectal and
transperineal ultrasound that these arteries are
functional [81]. Nine of 12 patients studied had periprostatic arteries coursing forward towards the penis.
Upon intracavernosal injection, the hemodynamic
changes that were seen in the cavernosal arteries
were mirrored in the peri-prostatic arteries suggesting
that the APA were functional. Rogers et al have
shown that APA preservation at the time of open RP
translates into an improvement in erectile function
recovery and possibly even shortening of the time to
recovery of erections [83].
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Table 4: Prevalence of Accessory Pudendal Arteries (APA)
Author

Year

# of
Patients

Incidence
of APA (%)

APA
preserved (%)

Type of Study

Matin 30

2006

70

26

78

Laparoscopic radical prostatectomy

Secin 27

2005

325

30

83

Laparoscopic radical prostatectomy

Rogers 26

2004

2399

4

100

Radical retropubic prostatectomy

Polascik 25

1995

835

4

79

Radical retropubic prostatectomy

Droupy 24

1999

12

75

-

Transrectal color Doppler ultrasound

Rosen 29

1990

195

7

-

Angiography

Gray 28

1982

73

21

-

Angiography

Benoit 22

1999

85

70

-

Cadaveric Dissection

Breza 23

1989

10

70

-

Cadaver Dissection

4. Cavernosal Oxygenation
The concept that neuropraxia results in smooth
muscle alterations has already been discussed.
It is possible that this is amplified by the absence
of erections. One of the purported mechanisms by
which this happens is the absence of cavernosal
oxygenation. This is the concept that the penis is a
large vein in the flaccid state and a large artery in
the erect state (Figure 2). In the flaccid state, the
pO2 is approximately 35-40 mm Hg. It has been
postulated that this results in up-regulation of profibrotic cytokines including TGF-beta. TGF-beta upregulates collagen production, which may eventually
lead to smooth muscle fibrosis and venous leak.
During erection, the penis is oxygenated with pO2
rising to 75-100 mm of mercury. In vitro evidence
demonstrates that oxygenation up-regulates production
of endogenous prostanoids as well cAMP [88].

Moreland et al have shown in a series of in vitro
experiments that exposure of cultured corporal
cavernosal smooth muscle cells to a low oxygen
environment suppress PGE1 and cAMP production.
Upon restoring the environment to normoxia, levels
of both PGE1 and cAMP are normalized. In a further
series of experiments the same authors showed that
in the in vitro setting, prostanoids inhibit TGF-beta
activity and thus reduce collagen production[89].
Therefore, in a healthy male there is a balance
between the flaccid and erect states and as long as
men obtain erections with some degree of regularity,
erectile tissue health is preserved. However, after
RP in a state of unantagonized flaccidity, the normal
balance of factors is shifted in favor of fibrogenic
cytokine production leading to structural changes
and venous leak development. It is important
to appreciate that as biologically plausible this
mechanism is, the data are purely in vitro in nature.

Figure 2: Schematic representing the concept of cavernosal oxygenation.
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In a recent study Mueller et al demonstrated the
potential benefit of hyperbaric oxygen therapy
(HBOT) in the cavernous nerve injury model
[90]. Animals with bilateral nerve crush injury
were divided into treatment with room air within a
hyperbaric chamber versus hyperbaric O2 (3atm)
for 90 minutes. Animals were treated for a period
of 10 days consecutively and at 28 days after
bilateral nerve crush, animals underwent functional
assessment. Using intracavernosal pressure/mean
arterial pressure (icp/map) ratios the animals
treated with room air had an icp/map ratio of 31%.
This compared with icp/map ratio of 55% in animals
exposed to 10 days of HBOT (p <0.005).
These data support the concept that cavernosal
oxygenation is important to recovery of erectile
function. In data, unpublished other than in abstract
form, emanating from Pfizer Central labs in the UK,
a canine model was used to explore the impact of
hypoxic conditions on erectile function (Wayman et
al, unpublished data). In the anesthetized, ventilated
dog with the cavernous nerve exposed, cavernous
nerve stimulation resulted in progressively poorer
icp/map ratios as the FiO2 was dropped from
21% to 18%. In a second series of experiments, the
pre-treatment of the animals with sildenafil citrate
resulted in preservation of erectile response following
cavernous nerve stimulation even under profoundly
hypoxic conditions. This suggests that sildenafil at
least and perhaps PDE5 inhibitors in general are
capable of preserving erectile tissue relaxation
profiles even under hypoxic conditions.
One of the issues that remains unresolved is what
level of erectile rigidity is optimal for cavernosal
oxygenation. Based on data from Kim et al and
Tal et al [91, 92] it appears that minimal rigidity
is required to achieve complete oxygenation of
the corpora cavernosa. In 1983, Lue et al
published their pioneering study describing
penile hemodynamics and oxygenation during
erection in a monkey model (3 monkeys) [93].
They induced erections by cavernous nerve
electro-stimulation and measured arterial
blood flow, corporal pressure and pO2, in the
proximal and distal corpora, before and 1, 5,
20 and 30 minutes after the monkeys achieved
a sustained erection. They showed that during
erection, corporal blood had a higher pO2 than
in the flaccid state and it remained oxygenated
for the whole erection duration, even after 30
minutes of full erection. These findings were
later corroborated in human subjects.
During a fully rigid erection, cavernosal
pO2 is close to arterial partial oxygen
pressure. Knispel et al reported that after
penile injection of an erectogenic agent
(papaverine/phentolamine), cavernosal pO2
rose continuously and gradually, starting after

30-60 seconds and continued up to 8.5 minutes
after injecting[94]. This is in contradistinction to
the steep increase in cavernosal pO2, immediately
after injections, followed by a plateau, reported by
Kim et al [91]. While Knispel et al did not measure
ICP simultaneously with cavernosal pO2, Kim et
al showed that an increase in oxygenation occurs
before ICP elevation and development of rigidity.
Knispel et al assessed duplex Doppler ultrasound
peak arterial flow with maximal cavernosal pO2and
found good correlation in 71% of the cases. They
hypothesized that in the remaining cases, lack of
correlation was due to isolated cavernous perfusion
defects, a hypothesis that has never been confirmed
or refuted.
While oxygenation is maximal just prior to the
development of a full erection, where maximum
arterial inflow exists at low corporal pressure, it
remains of interest if partial erections are sufficient
for adequate oxygenation. In clinical practice, the
association of erection rigidity and cavernosal
oxygenation state is important in men who wish to
regain or preserve erectile function. Commonly, an
inability to fully oxygenate their corporal tissue is
experienced in the early post-operative period after
radical pelvic surgery when many men struggle to
achieve spontaneous or medication-induced fully
rigid erections. Tal et al studied 13 patients and
analyzed 21 corporal blood samples aspirated at the
time of cavernosometry [92]. Blood specimens were
collected at an ICP range of 6-90mmHg. Mean±SD
pO2 was 39±6mmHg at ICP<10mmHg, 87±2 at
ICP 11-20mmHg, 89±3 at ICP 21-40mmHg, 93±5
at ICP 41-60mmHg and 103±11 at ICP>60 mmHg
(Figure 3), suggesting that low cavernosal arterial
inflow and pressure development permits complete
oxygenation of the corpora.

Figure 3: Correlation between intracavernosal pressure and
intracavernosal pO2.
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In the urogenital tract, the effect of hypoxia on smooth
cell proliferation was studied in an obstructed urinary
bladder model. In the initial stages, the compensatory
response to bladder outflow obstruction is smooth
muscle hyperplasia and hypertrophy. With increased
bladder wall thickness and mural pressure, bladder
wall perfusion decreases with resultant hypoxia
and eventual decompensation. Galvin et al showed
in a cell culture study that hypoxia did not induce
apoptosis, however it significantly reduced smooth
muscle cells proliferation [95]. Unfortunately, for
clinical use, frequent cavernosal blood analyses
or Doppler ultrasound flow measurements are not
practical in monitoring such patients and a more
applicable tool is needed to assure adequate
cavernosal oxygenation. Thus, cavernosal blood
oxygenation occurs at low ICPs, during the initial
stages of erection. Additional increases in ICP
and consequently, in rigidity, leads only to minimal
further increases in cavernosal blood partial oxygen
pressure.

5. Venous Leak
Positioned between the tunica albuginea externally
and the corporal smooth muscle internally are a
series of sub-tunical venules. As the smooth muscle
expands in a three-dimensional fashion under
nitric oxide control, the sub-tunical venules are
compressed against the tunica. This is the venoocclusive mechanism. In conditions where the
muscle fails to expand adequately some or all of the
sub-tunical venules are left in a non-compressed
state and this results in the concept we know as
venous leak (synonyms: corporovenocclusive
dysfunction, venogenic ED). The two things that lead
to failure of the corporal smooth muscle to expand
are adrenaline, the world’s most potent anti-erection

chemical, and structural changes such as fibrosis.
Nehra et al. have shown in human corporal tissue
biopsy taken at the time of cavernosometry, once
smooth muscle content in the penis drops below
40% venous leak occurs[96] (Figure 4). Indeed, the
further this figure dropped below 40%, the greater is
the magnitude of leak. Iacono et al have shown that
as early as two months after radical prostatectomy
in an untreated man there is a marked increase in
collagen deposition and a marked dencrease in
elastic fiber content in erectile tissue[10]. This is in
keeping with the animal data outlined above that
suggest even in the earliest stages after cavernous
nerve injury, structural changes occur.
Mulhall et al have shown in a series of 16
patients who had preoperative and postoperative
hemodynamic assessment that more than half of the
men had venous leak after surgery[97]. In a more
recent analysis by Mulhall et al[98], in men who had
partner-corroborated excellent erectile function prior
to surgery, who underwent duplex Doppler penile
ultrasound after surgery, there was an increase in
the incidence of venous leak (based on elevated end
diastolic velocities) as time progressed after surgery
(Figure 5). The incidence of venous leak less than
four months after surgery was approximately 10%
and rose to 35% between 8-12 months after surgery
and 50% after 12 months. The importance of this
information is that in the same series, men with
normal erectile hemodynamics were more likely to
have recovery of natural erectile function. However,
only 8% of men who had venous leak had recovery
of natural functional erections after surgery. We also
know from other data that men with venous leak are
far less likely to respond to PDE5 inhibitors than men
with arterial insufficiency [99].

Figure 4: Correlation between cavernosal smooth muscle
content and flow-to-maintain values (venous leak)
during cavernosometry.

It is the recommendation of the
ICSM that in an effort to facilitate
the discussion on erectile function
rehabilitation, clinicians should
discuss
the
pathophysiology
of
erectile
dysfunction
after
radical
prostatectomy.
Factors
that clinicians should discuss
include including the concepts of
accessory pudendal artery injury,
cavernosal oxygenation, erectile
tissue structural alterations and
venous leak. While the committee
does not expect all clinicians to be
experts in the pathophysiology of
post-RP ED, it is suggested that all
develop a simple script for patients
to communicate not just what the
rehabilitation strategy involves but
also the rationale behind it, which
is based on the pathophysiology of
post-RP ED.
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therapies, or neural and smooth muscle
protectants [100]. For non-nerve
sparing procedures, neuromodulatory
interventions are more limited, but
may include seeded nerve “bridges”
or “scaffolds” to counter the significant
physical gaps following cavernous
nerve excision at radical prostatectomy;
penile rehabilitation in these groups will
remain a challenge, and likely focus on
end-organ preservation (endothelium
and smooth muscle) while the nerve
signaling continuum is re-established.
At the core, the concept of
neuromodulatory therapy post-RP
encompasses the basic science
Figurte 5: Prevalence of arterial insufficiency (CAI) and venous
of neurotrophic growth factors,
leak (CVOD) as a function of time after radical prostatectomy.
neuroprotection, nerve regeneration
and establishment of signaling continuity, neuronal
RECOMMENDATION 6
stem cells, and the prevention of neuronal cell death
as it applies to the nerve supply of the penis [100].
Grade C
For example, approaches conceivably range from
To facilitate the discussion on erectile function
the exogenous supply or endogenous optimization
rehabilitation, clinicians should discuss the
of nerve growth factors that improve axonal
essential elements of the pathophysiology of
regeneration or accelerate target re-innervation,
erectile dysfunction after radical prostatectomy.
to introduction of progenitor cells allowing for
replacement of non-viable tissue. The translational
potential of neuromodulatory therapy is based
IV. Basic Science EVIDENCE
upon the fact that although the peripheral nervous
regarding rehabilitation
system demonstrates an intrinsic ability to recover
after injury, this endogenous response is somewhat
limited and does not usually allow for a full recovery
of function as axonal degeneration and loss of
1. Neuromodulatory Agents
neurogenic function occur [101-103]
As is clearly evident by the limited approaches
Various types of CN injury have been studied in an
available for optimization of erectile function postattempt to model RP-associated CN injury using
radical prostatectomy[12], significant therapeutic
primarily rodent models, including crush, freezing,
and knowledge gaps remain between the primary
transection, and excision of the CN either unilaterally
pathophysiologic mechanism responsible (nerve
or bilaterally depending on the underlying aims each
injury) and treatment. Contemporary options
particular experiment [104]. Detailed
anatomic
available to the clinician are ‘reactive’ responses
studies in animal models have demonstrated that
to the damage initiated at surgery and subsequent
CN crush does not disrupt the nerve sheath and may
downstream changes that result from compromise
provide a nerve conduit or ‘guide’ for regenerating
of cavernous nerve (CN) signaling due to intraaxons[105]; although it is a less severe injury
operative injury (for nerve-sparing procedures) or
model (attempting to approximate nerve-sparing
non-reversible nerve damage/nerve excision. Despite
procedures), cavernous nerve electro-stimulation
a rapid growth in basic science understanding of
proximal to the injury consistently results in decreased
tissue and cell-level response to injury, the treatment
intracavernous pressure readings compared to
goals of neuromodulation of the cavernous nerve
intact animals and allows for testing of hypotheses
response to injury at surgery (with potential of pre
for new treatment approaches via measurement of
and post-operative optimization) to promote nerve
physiologic function [13, 65, 106, 107]. More severe
regeneration and neuroprotection remains elusive.
types of injury include transection (where the outer
Neither PDE-5 inhibitors nor vasoactive injection
neurolemma sheath is disrupted) and excision,
therapy has been definitively shown to directly
the latter excluding the possibility of erectile tissue
influence CN pathobiology. It is likely that future penile
responsiveness [9, 66]. Burnett and colleagues
rehabilitation treatments will require combination
demonstrated that nitric oxide (NO) is a neuronal
strategies to counter primary and secondary injury,
transmitter-like messenger and physiologic mediator
including nerve-centered foci enhancing axonal
of erection via CN neuronal fibers innervating the
regrowth, inhibiting apoptosis, and promotion of
corpora cavernosa [108]. One week after performing
synaptic plasticity via neurotrophic factors, stem cell
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bilateral CN transection, NOS immunoreactivity
was absent in penile neurons, compared to sham.
Downstream changes secondary to nerve injury
include smooth muscle and endothelial apoptosis,
reduced nitric oxide synthase (NOS) nerve density,
upregulation of fibrogenic cytokines, pathobiological
signaling responses, and corporal veno-occlusive
dysfunction [72, 101, 104].

a) Neurotrophic Factors
Evidence suggests that a return to functional erection
status following injury to the CNs is dependent in
part, upon axonal regeneration in the remaining
neural tissues and upon successful functional reinnervation of the end-organ (intact synapses and
neuronal NO reactivation) [109]. Endogenous
neurotrophins (NTs) play key roles in the survival,
development, and differentiation of neurons in the
peripheral nervous system. There is great interest in
the potential therapeutic stimulation of endogenous
NT response or exogenous application of this
family of molecules which include the classical NTs:
brain-derived nerve growth factor (BDNF), nerve
growth factor (NGF), and NTs 3-5, (binding to two
distinct classes of glycosylated receptor: the p75
NT receptor and tyrosine kinase receptors) as well
as atypical agents such as erythropoietin (EPO),
morphogenic factor Sonic hedgehog (SHH) protein,
glial cell line derived NTs such as neurturin, and
bone-morphogenic proteins (BMP) [100, 101, 109].
The Lue group at the University of California San
Francisco, has demonstrated BDNF enhanced
recovery of erectile function and regenerated NOScontaining nerve fibers using established in vivo
rat models of neurogenic impotence, as well as
subsequently showing that CN axotomy upregulates
in vivo expression of penile BDNF and leads to
endogenous activation of the JAK/STAT pathway in
the MPG [110-112]. BDNF has also been shown to
exert its effects on several classes of neurons, acting
in an autocrine or paracrine fashion early after nerve
injury and distally to the site of trauma (end-organ
response) [100].
Vascular endothelial growth factor (VEGF) treatment
in a rat model of traumatic arteriogenic erectile
dysfunction is also associated with intrapenile
nerve fiber growth, demonstrating a secondary
neuromodulatory role in addition its better known
angiogenic effects [112, 113]. Application of IGF1 and IGF binding protein-3 complex also leads
to the regeneration of penile nerve fibers and
enhanced erectile function recovery in a rat model
of cavernous nerve ablation [114]. Post-bilateral
crush injury recovery of erectile function in the rat
model has also shown improvement with treatment
using growth-differentiation factor-5 (a BMP), whose
effector pathways include intermediary serine/
threonine kinase receptors [115] and neurturin (a

target-derived survival and/or neuritogenic factor
for penile erection-inducing postganglionic neurons)
[116, 117]; a key point is that the external location of
the penis allows for intracavernous introduction and
retrograde transport of potential therapeutic agents
to the site of injury [116]. However, there have
been no translational trials to date for the classical
neurotrophins, as potential limitations include whether
the administration of neurotrophic compounds to the
site of injury or penis itself (which may be feasibly
performed before, at, or after surgery) could exert
adverse mitogenic effects upon remaining locoregional cancer cells, and difficulties for in vivo
human dosing as positive treatment effects tend to
occur within defined neurotrophin concentrations.
The Burnett group at Johns Hopkins has recently
explored the use the atypical neurotrophic cytokine/
hormone erythropoietin (EPO) as a neutortrophic
factor in the cavernous nerve injury model [118].
Initially, male rats underwent unilateral CN
transection and excision of a 5 mm segment of
the contralateral CN, with daily rhEPO effectively
recovered erections after CN injury compared with
saline treatment. Maximal intracavernous pressure
area under the curve normalized to mean arterial
pressure was significantly greater in EPO treated
versus saline treated animals (p <0.05) [119]. EPO
receptor expression was localized to neuronal cell
bodies of the major pelvic ganglion, penile nerves
and endothelial cells in the penis, and electron
microscopy revealed significant improvement in
axonal regeneration [119].
Podlasek and colleagues have identified substantial
potential for sonic hedgehog protein (SHH) for penile
delivery in prostatectomy patients at the time of
surgery in order to prevent apoptosis induction and
long-term ED development [109]. Although SHH is
a secreted protein regulating cellular proliferation,
apoptosis, differentiation, and cell survival, and
is expressed at sites of mesenchymal–epithelial
interaction, recent studies have identified the
presence of SHH in Schwann cells, suggesting a
role for the SHH pathway in maintaining CN integrity
[120]. Previously, SHH inhibition in the pelvic ganglia
resulted in increased apoptosis in the penis, in
addition to SHH’s role in smooth muscle preservation
[121]. Cumulatively, these results suggest that
SHH may be a Schwann cell factor and that SHH
is an important neuromodulatory target for neural
regeneration after CN injury.

b) Immunophilin Ligands
Immunophilins are a large group of cellular proteins
that were initially identified as targets for drugs like
FK506 (FK), cyclosporine, and rapamycin (Rapa)
and have undergone extensive preclinical CN injury
studies demonstrating CN neuroprotective effects
[103, 107, 122-125]. The term immunophilin refers
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to two families of soluble, intracellular proteins
that act as receptors for the aforementioned
immunosuppressant agents. The group identified as
FK binding proteins (FKBPs) binds to tacrolimus and
rapamycin while cyclophilin binds with cyclosporine
A [126]. It is known that the tacrolimus/FKBP-12
complex acts as an immunosuppressant by inhibiting
activation of calcineurin, an enzyme required for
cytokine transcription and ultimately activation of
antigen-reactive T cells. The discovery of increased
concentrations of immunophilins in the central
nervous system and specifically FKBP-12 in the
peripheral nerves has lead to further investigation of
a potential therapeutic role for immunophilins [127].
Tacrolimus, is a macrolide immunosuppressant
which is FDA-approved for the prevention of
allograft rejection in liver and kidney transplantation.
Tacrolimus is an immunosuppressant with proven
anti-inflammatory, neuroprotective, and neurotrophic
effects. It is currently under development in the
United States for asthma, acute stroke, psoriasis,
and rheumatoid arthritis. The neuroprotective
properties of tacrolimus have been demonstrated
using various animal models of focal cerebral
ischemia that mimic human ischemic brain damage
caused by stroke. Sharkey and Butcher compared
tacrolimus to saline in rats that were subjected to
middle cerebral artery occlusion [128]. Tacrolimus
was found to be neuroprotective at doses of 0.1–1.0
mg/kg body weight; cortical damage was reduced in
tacrolimus-treated animals by 58%–65%. This study
also examined the timing of drug administration
to determine if there was an optimal therapeutic
window. Animals that received tacrolimus 60 minutes
post-occlusion had significantly less reduction in
cortical damage than those who received the drug
after 1 minute (p<0.05). Tacrolimus was the only
immunophilin ligand that was found to be effective in
these experiments.
The process by which tacrolimus exerts its
neuroprotective effects is unknown. It is thought that
the inhibition of calcineurin may play an important
role in the neuroprotective process either by
regulating calcium channel activity or by reducing
free radicals through the inhibition of the calcineurinmediated dephosphorylation of an enzyme required
for nitric oxide production [128]. Gold et al. first
reported on the axonal regenerative properties of
tacrolimus following a study of sciatic nerve crush
in rats [129]. The animals that received tacrolimus
had function return in their hind feet more quickly
following injury. In additional studies by the same
investigators, animals received two 30-second
crushes to the sciatic nerve and were administered
daily subcutaneous injections of either tacrolimus or
saline. Electron microscopy was used to evaluate
axon regeneration after 18 days of treatment. Rats
that received tacrolimus demonstrated larger, more

myelinated axons distal to the crush site than those
treated with saline [129, 130].
Previous studies utilized tacrolimus doses that were
considered therapeutic for immunosuppressive
properties. An efficacy study was completed
using low-dose tacrolimus to potentially reduce
associated side effects of the drug [131]. Animals
were randomized to receive either no treatment or
a 0.5 mg/kg dose for 2 or 3 months after a sciatic
nerve transaction and suture. This dose was chosen
by the investigator as it had been determined to be
sub-therapeutic in previous allograft transplantation
studies. Both groups of tacrolimus-treated animals
had a faster functional recovery and demonstrated no
drug-related side effects. At the 3-month postsurgical
assessment, both the tacrolimus-treated groups had
significantly greater muscle mass ratios than the
untreated group (p<0.05). Both treatment groups had
greater fiber density and more neural tissue at the
2 and 3 month assessments despite discontinuing
study drug at 2 months in half the animals. There
was a significant increase in muscle weight in
the treated animals between the 2 and 3 month
assessments compared to the untreated animals
(36% vs. 7%, p<0.05). This study demonstrated
that an immunosuppressive dose of tacrolimus was
not required to obtain significant neuroregenerative
effects. Several possible pathways have been
postulated to explain the regenerative effect of
tacrolimus, including increasing growth proteins and
stimulating nerve growth factor [131].
Animal studies also provide support for a potential
role for tacrolimus as neuroprotective for penile
innervation. Sezen, Burnett, and colleagues
performed partial penile nerve crush injuries using
multiple 15- or 60-second forceps applications to rats
in an attempt to mimic the nerve injury associated with
nerve-sparing RP [122, 123]. These rats were treated
simultaneously with daily injections of tacrolimus
(1 mg/kg) or saline solution. Erectile response
was measured by changes in the intracavernosal
pressure induced by electrical stimulation. Rats
that received tacrolimus had a 90% intracavernous
pressure response following stimulation of the
cavernous nerve compared to the sham operated
side. Saline-treated animals response was 50% of
the sham-operated side. Tacrolimus-treated animals
had a significantly greater erectile response on the
uncrushed side, 54% compared to controls, 24%
(p<0.05).
Surviving unmyelinated axons in the cavernous
nerve distal to the crush site were quantified using
electron microscopy for each rat. Saline-treated rats
had 30%–40% axonal survival compared to 65%–
80% in drug-treated animals. In those that received
saline, the degenerated axons manifested swelling
of the axon profile and clearing of the axoplasm.
These results were found at 1, 3, and 7 days after
injury [123].
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Burnett et al. demonstrated long-term recovery
of erectile function with tacrolimus treatment. A
limited pelvic dissection and focal transection of
the right cavernous nerve was performed on a rat
model. Postoperatively the animals received either
tacrolimus or saline solution subcutaneously for a
period of 5 days. After 4 weeks, rats treated with
tacrolimus showed improved penile erection following
neurostimulation of both the non-transected left and
transected right cavernous nerves, as measured by
intracavernosal pressure (ICP). The percent recovery
of ICP in the right cavernous nerve was found to be
77% in the animals treated with study drug versus
43% in the saline-treated animals (p=0.019) [122].
Although the neuroprotective and neuroregenerative
mechanism of action of the immunophilin ligands
has not been fully elucidated, it may be through
calcineurin inhibition that the FKBP12-tacrolimus
complex exerts its effect. In a recent study in rats,
tacrolimus was associated with better erectile
response after cavernous nerve injury than a nonimmunosuppressive immunophilin ligand (GP11460), as measured by stimulated intracavernous
pressure [132].
The immunophilin ligand tacrolimus has been
shown to be both neuroprotective and neurotrophic
in numerous animal studies using a variety of
models. This effect has significantly improved
the erectile function in animals receiving injuries
similar to those from nerve-sparing retropubic RP.
Most recently, Mulhall et al. demonstrated in the rat
model of cavernous nerve crush injury that shortterm tacrolimus results in significant preservation
of cavernous nerve architecture, confirming the
findings of Burnett et al. in a slightly different model
with a different dosing strategy [103].
The major concern about agents like tacrolimus is
their immunosuppressant properties (although no
signs of such were seen at the doses used in the
aforementioned clinical trial). Thus, great interest
in the development of non-immunosuppressant,
immunophilin ligands was generated, and Guildford
Pharmaceuticals (now defunct) developed a series of
compounds. GPI-1046 was shown in vitro to stimulate
neurite growth in co-culture models [133]. A recent
study examined the effect of FK506 and GPI-1046
on rats who had undergone cavernous nerve injury
[132]. This study found that animals treated with
either FK506 or GPI-1046 had significantly greater
recovery of erectile function compared to animals
treated with saline. Electrically stimulated maximal
intra-cavernous pressure and rate of tumescence
were better in the treated animals compared to
controls. Based on these preliminary animal data, a
multi-center, randomized, placebo-controlled trial was
conducted assessing two doses of GPI-1485 against
placebo in patients treated with RP. Six-month data
presented at the 2007 annual meeting of the AUA

failed to demonstrate any significant differences
in IIEF scores between placebo and treatment
groups. As the company has since dissolved, it is
unclear whether any later data will ever be seen.
Most recently, laboratory data has been presented
on FK1706 a non-immunosuppressant derivative of
FK506 [134].

c) Erythropoetin
Erythropoietin stimulates erythropoiesis under
hypoxic conditions. Recently, it has been shown that
erythropoietin protein and its receptor are expressed
within the central and peripheral nervous systems
[135]. Administration of erythropoietin in animal
models of neurodegenerative diseases and toxic
insults of the brain, spinal cord, and sciatic nerve
results in reduced neuronal damage and improved
nerve recovery [136]. A recent clinical trial confirmed
the therapeutic efficacy and safety of recombinant
human erythropoietin administration to recover
function in patients suffering from acute ischemic
stroke [137].
The recently established role of erythropoietin as a
neurotrophic agent has stimulated interest in its use
in men after RP. In a rat model of cavernous nerve
injury, Burnett and colleagues at Johns Hopkins have
shown that erythropoietin promotes the recovery
of erectile function [138]. They also confirmed
localization of the erythropoietin receptor to the
major pelvic ganglia and cavernous nerves [139].

d) PDE5 Inhibitors
Recent evidence has shown a potential neuroprotective
effect of chronic PDE5i treatment. In a cavernous
nerve injury model, chronic sildenafil treatment (20
mg/kg) was associated with an improvement in
neural organization and greater density of myelin
sheaths compared with the control group [75]. These
descriptive findings of the improved cavernous nerve
preservation with daily sildenafil administration
were consistent with the functional data reporting
increased maximal intracavernosal pressure
(ICP)/mean arterial pressure (MAP) ratio during
electrical cavernous nerve stimulation [75]. These
results are also supported by emerging evidence
of enhanced angiogenesis, axonal remodelling and
synaptogenesis as well as neurological recovery in a
rat model of stroke treated with sildenafil or tadalafil
[140, 141].

e) Stem Cells
The neuromodulatory action of stem (progenitor) cells
as part of penile rehabilitation may eventually involve
their application and subsequent differentiation into
elements that function as cellular substrates for
axonal growth, release neurotrophic growth factors
and cytokines, inhibit demyelination or replace nonviable or non-functional neuronal elements[100].
Embryonic and autologous adult adipose-derived
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stem cells have shown improved preservation
of cavernous nerve fibers and improved erectile
function in rats exposed to CN crush injury [142-144].
Early results for these, and other erectile dysfunction
stem cell therapies are promising; however stem cell
neuromodulation is in its early phase and clinical
application in the post-RP setting is likely years away
[145, 146].

of the endothelial factor CD31 and increased
phosphorylation of Akt and eNOS, which may
account for the endothelial protection mediated by
these agents. Similarly, Vignozzi et al[149] found
that chronic tadalafil administration (120 days) to
rats reversed the decline in the cavernosal smooth
muscle:collagen ratio that occurred after bilateral
cavernous neurotomy.

2. Erectile Tissue Preservation

Interestingly, the efficacy of Sildenafil after neural
injury seems to be directly related to the timing of its
administration. Indeed, the effect of this drug on all
post-neural injury alterations (such as penile hypooxygenation and over-expression of the pro-fibrotic
ET-1 type B receptor) was more evident the earlier
it was administered [151]. Therefore, at least at
the animal level, the effect of sildenafil in reversing
the alterations induced by penile denervation
and hypoxia was higher in the early stage of the
disease. Furthermore, the effect of chronic sildenafil
in improving erectile function after cavernous
nerve injury has been shown to be time and dosedependent[75]. The highest rate of erectile function
recovery indeed occurred with higher doses and
longer time of sildenafil administration. Preliminary
work presented by the Mulhall group at Memorial
Sloan Kettering Cancer Center, but yet published,
suggested that administration of sildenafil 3 days
prior to cavernous nerve crush injury resulted in
even further improvements in erectile function and
tissue preservation.

a) PDE5 inhibitors
Recently, emerging experimental data have
demonstrated a benefit to penile rehabilitation after
cavernous nerve injury in animal models. Recent
studies focusing on the molecular mechanisms of
apoptosis and fibrosis have elucidated the potential
mechanisms involved in the beneficial effect of
chronic use of pro-erectile drugs such as PDE5i
in this animal model. Emerging scientific evidence
suggests that persistently elevated levels of nitric
oxide (NO) and cGMP may have an anti-fibrotic effect
on a variety of tissues, including tunica albuginea
and corporal tissue [147, 148]. Since PDE5i work
by inhibiting the enzyme that degrades cGMP, this
may be a key means of anti-fibrotic action of PDE5i.
In this context, several studies have demonstrated a
reduced amount of collagen deposition and fibrosis
in penile tissues of animals chronically treated with
PDE5i [71-75, 149].
Ferrini et al [71] found that chronic vardenafil was
effective in preventing both the fibrosis and loss of
smooth muscle seen following bilateral cavernous
nerve resection. Compared with the sham group,
rats exposed to nerve injury demonstrated a threefold increase in corporal smooth muscle apoptosis,
a 60% reduction in the smooth muscle:collagen
ratio, a two-fold increase in inducible NO synthase
(iNOS) expression and development of venocclusive
dysfunction (CVOD). When vardenafil was given
daily for 45 days to the animals that underwent
bilateral nerve resection, the corporal smooth muscle:
collagen ratio was normalized and the subsequent
CVOD was prevented. The authors suggested that
the effect of vardenafil in preventing corporal fibrosis
might be mediated by an increased iNOS expression
and activity. Prolonged endogenous induction of
iNOS seems to produce sufficient NO to reduce
collagen synthesis, inhibit TGF-β1 expression
and myofibroblast differentiation, and activate
metalloproteinases that break down collagen [150].
Similar results have been reported in other animal
models of post-RP ED using continuous longterm administration of sildenafil as well as tadalafil
[14-16,24-26].
Mulhall et al[75] demonstrated
that chronic administration of sildenafil given
subcutaneously daily for three different durations (3,
10, 28 days) resulted in preservation of the smooth
muscle-collagen ratio. In this series of experiments,
the investigators also showed increased expression

However, chronic treatment with PDE5i might exert
at least some of its beneficial effects through much
more complex mechanisms than a simple sustained
increase in intra-cellular cGMP. We have previously
briefly reviewed the potential for neuromodulatory
effects of PDE5i. The effect of chronic administration
of PDE5i might also be associated with structural
and functional changes, which may involve not only
smooth muscle cells but also endothelial function.
The first proof of such association was given by Behr
Russel et al[152] who showed that a daily, eight-week
treatment with sildenafil (60 mg/kg) administered
subcutaneously to neurally intact rats was
associated with enhanced endothelium-dependent
relaxations of cavernosal strips to acetylcholine
after chronic treatment with sildenafil. Conversely,
relaxations in response to sodium nitroprusside were
unchanged after sildenafil treatment. Moreover, the
erectile responses to acute sildenafil were greater
in chronically sildenafil treated rats. The findings
suggested that the endothelium-dependent response
is promoted by long-term PDE5i treatment and
that the therapy does not confer an adverse effect
on cavernosal tissue responsiveness involved in
physiological erection. The investigators concluded
that long-term sildenafil treatment may have longlasting, physiologically significant erectile tissue
benefits. The effect of chronic treatment with PDE5i
seems to be mediated by increased Akt-dependent
endothelial NOS (eNOS) activation[153]. This is key,

1024

comitte 20.indd 1024

8/25/2010 1:17:17 PM

since the predominant proportion of data suggest that
endothelial eNOS plays a major role as homeostatic
regulator of penile vascular function and health[154].
Similar results reporting improved eNOS activity and
endothelial relaxations after chronic treatment with
sildenafil have also been obtained in animal models
of diabetes as well as of age-associated ED[152,
155, 156].
The effect of chronic PDE5i on endothelial function
might not be only mediated through increased eNOS
activation. Indeed, recent studies have suggested a
restoration of endothelial progenitor cells (EPCs) to
normal levels in patients with ED treated chronically
with PDE5-I (either sildenafil, tadalafil or vardenafil)
[157-160]. The role of NO in EPC mobilization as
well as activation has been recently demonstrated.
Moreover, it has been demonstrated that a lack of
eNOS induces defective haematopoietic recovery
and PC mobilization[161]. The effect of chronic PDE5i
in increasing the number of circulating EPCs might
be the effect of the inhibition of PDE5 in the bone
marrow. Of note, reverse transcriptase-polymerase
chain reaction analysis showed that human bone
marrow expresses PDE5 messenger RNA [162].
Finally, chronic administration of PDE5i has also
been shown to reduce the cavernosal apoptotic
process after cavernous nerve injury[75, 76]. The
effect of PDE5i in decreasing the number of penile
apoptotic cells in cavernous injured models appears
to be mediated by the phosphorylation of the survival
associated kinases Akt and extracellular signalregulated kinase (ERK) 1/2 [76]. The effect of chronic
PDE5i in reducing apoptosis has also been studied
in clinical scenarios other than post-RP models.
Salloum et al. demonstrated that both sildenafil and
vardenafil reduced the area of cardiac necrosis in a
rabbit model of cardiac ischaemia-reperfusion[163,
164]. Das et al. using mouse cardiac myocyte cells
exposed to hypoxia and reoxygenation showed that
sildenafil-treated cells demonstrated less necrosis and
apoptosis than control cells[165, 166]. Interestingly,
sildenafil-treated myocytes demonstrated an early
increase in the ratio of the antiapoptotic protein Bcl-2
compared with the pro-apoptotic protein Bax, which
may have been responsible for the anti-apoptotic
effect of sildenafil. The increase of Bcl-2/Bax ratio,
as well as the anti-apoptotic effects of sildenafil,
were inhibited by treatment with the NOS inhibitor
l-nitro-amino-methyl-ester, suggesting the role of NO
signalling in the protective effect of the drug against
apoptosis[165].

V. Clinical Evidence regarding
rehabilitation
Regardless of the technique, the removal of the
prostate appears to result in an obligate period of
neuropraxia with secondary end-organ damage and

resulting ED of varying degrees [10]. In a longitudinal
penile biopsy study after RP, profound histologic
changes were observed in human erectile tissue
microstructure in men not enrolled in any penile
rehabilitation program [10]. These changes were
observed as early as two months after surgery. The
erectile tissue became progressively disorganized
with a decrease in the number of elastic and smooth
muscle fibers, and an increased accumulation of
collagen. This was accompanied by a complete
lack of response to three challenges of 100 mgs of
sildenafil at 2 months. Disappointment with surgical
results has led to attempts at improving outcomes.
While the aforementioned animal experiments
have demonstrated clear benefit to pharmacologic
manipulation, few good human rehabilitation trials
exist. Rehabilitation strategies have grown over the
past decade and include (i) neuromodulatory agents
(ii) intracavernosal injections (iii) PDE5i (iv) intraurethral alprostadil and (v) vacuum therapy.
Most studies assessing penile rehabilitation are
small, single center, non-randomized and suffer
major methodological flaws [4]. Differing outcome
measures and non-uniformity of data presentation
and inclusion criteria, have made comparison
between trials difficult. Despite a lack of robust
human data, in a survey conducted by Teloken at
al, among 301 physicians from 41 countries, almost
84 % performed some form of sexual or penile
rehabilitation, including post operative PDE5i (95%),
ICI (75%), vacuum erection device (30%), and
intraurethral alprostadil (10{Teloken, 2009 #4336}.
Slightly less than half of the respondents (48%)
started penile rehabilitation at the time of catheter
removal and 37% initiate their rehabilitative strategy
within the first 4 months. Though rehabilitation is
widely practiced, there exists no consensus on what
represents the optimal program.

1. Neurmodulatory Agents
Despite robust data on a variety of neuromodulatory
agents in animal models, no such data exists in the
RP population. Although a recent clinical trial (phase
II, multicenter, randomized, double-blind, placebocontrolled, three-arm, 12-month study) conducted in
men undergoing nerve-sparing RP and treated with
GPI-1485 did not reveal significant agent efficacy,
it is possible that drug formulation or scheduling
was suboptimal and further investigation in this
area remains warranted (Burnett, A.L. personal
communication). Based on the aforementioned animal
data, a multi-center, randomized, placebo-controlled
trial has recently been conducted assessing the
impact of tacrolimus in men undergoing RP. Patients
were randomized to placebo versus tacrolimus (2–3
mg) beginning 7 days before RP and continuing for
6 months after surgery. Data should be available in
the first half of 2010.
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The Johns Hopkins group has recently presented
data on the potential clinical use of erythropoietin as a
neuromodulatory agent to preserve erectile function in
men undergoing RP [167]. In this clinical study, those
patients opting for erythropoietin treatment (in a nonrandomized fashion) received a single dose (40,000
IU administered subcutaneously) of recombinant
human erythropoietin in the form of Epoetin-alpha on
the day before surgery. This dosing was consistent
with dosing used in the clinical trial for acute stroke.
The final analysis consisted of 15 erythropoietintreated patients (treatment group) and 21 patients
who did not receive erythropoietin treatment (control
group). The mean preoperative IIEF-5 score for
both the treatment and control groups was 24. At 12
months, 87% of the erythropoietin-treated and 68%
of the untreated patients reported performing sexual
activity, although these rates were not significantly
different (p=0.213). However, a significantly greater
proportion of erythropoietin-treated patients reported
erections that could be maintained to complete sexual
intercourse (47%) compared with that of untreated
patients (16%; p<0.05). A larger randomized, placebo
controlled trial is planned.
It is likely that future patients undergoing radical pelvic
surgery will receive multimodal therapy to promote
erectile function recovery including agents that are
neuromodulatory (Table 5). Future neuromodulatory
directions may include (i) oral systemic agents that
have proven efficacy in humans, (ii) the perineural
application of neuromodulatory molecules to the
cavernous nerves at the time of radical prostatectomy,
(iii) the use of implantable neurostimulators proximal
to the site cavernous dissection in an effort to
promote neuroregeneration[168], and (iv) novel
means of cavernous nerve visualization. A number of
laboratories are exploring proprietary agents that can
be applied to the cavernous nerve intraoperatively,

but no data has yet been presented or published.
Burnett et al have reported on a feasibility study
assessing an implanatable electrode around the
cavernous nerve[168]. Prior work has demonstrated
that cavernous nerve stimulation can lead to an
intraoperative erection in animal and human models.
Electrical stimulation of the cavernous nerve has
resulted in increased arterial flow, relaxation of
cavernous muscles, and venous outflow restriction
in monkeys [169], dogs [169] and rats [170].
Intraoperative stimulation of the cavernous nerves
to induce penile erection in humans has previously
been performed [171].

2. Intracavernosal Injections
The first prospective randomized post-RP
rehabilitation study involved penile injection therapy.
In the late 90’s most urologists believed that long term
ED after NSRRP was due to poor surgical technique
and men were generally counseled to wait one year
before addressing their post operative ED. Montorsi
demonstrated a benefit to using intracavernosal
injections using alprostadil (pge1) monotherapy on
the return of “spontaneous erections satisfactory for
sexual intercourse” [172]. All men “reported normal
preoperative erections allowing for satisfactory
sexual intercourse at all times”. This study predated
validated erectile function questionnaires hence no
baseline or postoperative questionnaires were used.
One month after surgery, subjects were randomized
to intracavernosal injections of alprostadil three times
per week versus no therapy. It was not declared
whether patients were enrolled into the trial after or
before surgery or what the randomization process
involved.
This study was conducted in the pre-sildenafil era,
so that PDE5i use was not an issue. Injections were
started one month after surgery and continued for

Table 5: Neuromodulatory Strategies Under Investigation

Systemic

Agent

Mode of Action

Animal Data

Human Data

Tacrolimus (FK506)

Immunosuppressant immunophilin
ligand
Non-immunosuppressant immunophilin
ligand
Non-immunosuppressant immunophilin
ligand
?
?
Varied
?

++

NTD

+

NTD

+

NTD

+
+
+
+

+
+
NTD
NTD

GPI-1485
FK1706

Local

+
++
NTD

Erythropoetin
PDE5i
Neurotrophic factors
Neurostimulatory
electrodes

Negative study
Small amount of positive data
Large amount of positive data
none to date
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3 months, after which the patients were evaluated.
The outcomes were patient reported successful
intercourse, nocturnal penile tumescence (NPT),
and penile duplex Doppler studies. No preoperative
NPT studies or Doppler studies were performed. 8/12
(67%) completers in the treatment group recovered
erections vs. 3/15 (20%) in the observation group.
The group that recovered erectile function used
ICI before sexual activity no more than 1/3 times.
For such a short term follow up of 4 months, these
results are unparalleled in contemporary studies.
Interpretation of the objective results is difficult as
authors only provided summary data and did not
indicate what NPT or Doppler parameters they
considered “normal”. (Figure 6). This study provided
the first signal that intervening pharmacologically
in the early post operative period might beneficially
impact recovery of erectile function after nerve
sparing surgery but the study suffered from low
numbers and has never been duplicated or carried
out on a larger scale. The authors hypothesized that
the absence of cavernosal oxygenation occurring
during the early postoperative period reduced “the
percentage of functional smooth muscle cells with
a concomitant increase of cavernous fibrosis and
deterioration of erectile function”.
In 2005, Mulhall et al in a non-randomized study
of 132 patients compared patients who opted
for penile rehabilitation versus those who did not
pursue rehabilitation [57]. All patients had partnercorroborated functional erections preoperatively.

Patients studied were seen by a sexual medicine
physician only after surgery but within the first
6 months. At that time, they opted for either the
rehabilitation program or no intervention. The protocol
consisted of an initial challenge with sildenafil (on
four occasions at 100 mg). If an erection of “≥60%
rigidity” (penetration hardness) was obtained,
patients were encouraged to use this medication to
obtain three erections per week. If sildenafil failed to
induce such an erection, patients were encouraged
to consider penile injection therapy, depending
on tolerability. Three injection-induced erections
per week were encouraged. All patients were
followed every 4 months until they were 18 months
postoperatively. Sildenafil failures were instructed
to re-challenge themselves every 4 months after
surgery to determine if they had become responders.
Once this occurred, they were permitted to cease
injections if they wished and to use sildenafil three
times a week to achieve erections. All patients were
followed every 4 months until they were 18 months
postoperatively.
The average time from surgery was over 4 months,
missing the benefit of early intervention. The
rehabilitation group agreed to participate in the
program and comply with the protocol for at least
12 months (58 men). “Patients who decided not to
pursue the program of treatment but who presented
for follow-up for periodic evaluation of their erectile
function constituted the no rehabilitation group” (74
men). Overall, 67% of the group had bilateral nerve

Figure 6: End-points in the Montorsi rehabilitation study using intracavernosal injections as a strategy.
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sparing surgery, 11% unilateral nerve sparing, and
22% non-nerve sparing. No attempt was made to
stratify results by nerve sparing as the nerve sparing
status was roughly equal between groups.
Those in the rehabilitation group averaged 1.9
erections/week. The patients opting for rehabilitation
had significant improvement in natural response
(52% vs 19%), sildenafil response (64% vs 24%)
and intracavernosal injection response (95% vs
76%). Though the results are supportive of penile
rehabilitation the strength of the conclusions are
severely weakened by its non-randomized nature,
introducing significant potential for investigator bias
and patient motivation issues.

3. PDE5 Inhibitors
There exist two large prospective, randomized,
multi-centered controlled studies after BNSRP, one
assessing sildenafil and the other vardenafil. The
sildenafil trial was designed shortly after the drug’s
approval[14]. It was designed when the existing
radical prostatectomy literature quoted “potency
preservation” rates of greater than 80% after BNSRP
at centers of excellence and rehabilitation was not
the standard of care. The study designers set out to
“evaluate the efficacy of prophylactic, nightly use of
sildenafil in preventing long-term ED”. The second
objective was to investigate the effects of sildenafil
on nocturnal penile erections after BNSRP. It was
not designed to evaluate the efficacy of sildenafil
after BNSRP. Montorsi et al had previously shown
that the use of sildenafil at night enhanced nocturnal
penile tumescence [173]. Improving nocturnal
erections was thought to improve penile oxygenation
and minimize the theoretical hypoxic damage to the
cavernous tissue during the period of neuropraxia
after RP.
The a priori determined primary outcome in this trial
was preservation of natural erectile function, defined
as a combined score of at least 8/10 on questions 3
and 4 of the International Index of Erectile Function
(Q3 “Over the past 4 weeks when you attempted
intercourse, how often were you able to had
penetrate your partner?”:Q4 Over the past 4 weeks,
during sexual intercourse, how often were you able
to maintain your erection after you had penetrated
your partner?”) and a “yes” answer to the question,
“Over the past 4 weeks, have your erections been
good enough for sexual activity?”. The secondary
endpoints were mean IIEF-EF scores and NPT. A
subset of men underwent longitudinal NPT testing
to assess objective changes in NPT on and off
treatment.
The trial design was a three arm parallel design
(placebo, sildenafil 50mg, sildenafil 100mg) with
treatment starting one month after surgery and
lasting for 9 months. The commencement of
treatment at one month was an arbitrary choice

based on the unknown safety profile of starting men
on nightly sildenafil immediately after radical pelvic
surgery. Though starting sildenafil immediately after
surgery was contemplated, there was concern about
postoperative sildenafil induced erections with an
indwelling catheter. In retrospect, in light of data
demonstrating histologic damage as early as two
months, the one-month delay may have resulted in a
compromise of therapeutic efficacy. After 9 months,
treatment (at 40 weeks after RP) was withheld for 2
months. At 48 weeks after surgery men were then
queried with the IIEF and the efficacy question.
Though a longer period of observation to allow
more complete return of function would have been
preferable, it was felt that a longer placebo period
might be detrimental to eventual return of function. A
mid-study blinded review of data was planned. Active
recruitment ceased after 125 men, when a blinded
review revealed a 25% response rate, far lower than
that reported in contemporary surgical series from
centers of excellence.
The two US centers carrying out NPT testing
remained open, from which a sub-analysis was
possible. At 48 weeks, 27% (14/51) of men on
sildenafil vs 4% (1/25) in the placebo arm were
considered responders (p<0.01). Mean IIEF-EF
domain scores in responders vs non-responders off
sildenafil were 26.8 vs 11.5 (sildenafil 100mg), 26.3
vs. 8 (sildenafil 50mg), 23 vs. 7.6 (placebo) (Figure
7). Overall IIEF by treatment was 13.7 (sildenafil
100mg), 12.4 (sildenafil 50mg) and 8.8 (placebo).
The results of the sub-analysis mirrored the larger
study[174]. In 54 men, NPT testing was done
preoperatively and at 5 postoperative time points (4,
12, 24, 36, 48 weeks). In order to enter the study,
men had to demonstrate basal penile rigidity of
greater than 55% rigidity for 10 minutes on at least 1
of two nights and have normal preoperative function.
The primary penile NPT outcome was the duration
at which penile rigidity (base and tip) was >55% of
maximum rigidity (R > 55%). The clinical outcome
measures were the same as those stated for the
larger study. Forty-eight weeks after surgery, 6/18
(33%) men who received sildenafil 100mg, 4/17
(24%) men who received sildenafil 50mg, and 1/19
(5%) men who received placebo were categorized as
study responders. These response rates in the NPTR
subset are similar to those in the overall study (29%,
26%, and 4% respectively). Because only one man
in the placebo group was a responder, comparisons
between the placebo responder and non-responder
groups should be undertaken with caution.
Across the three groups at baseline (preoperative),
the mean R >55% ranged from 64-81 minutes at
the base and from 48-56 minutes at the tip (Figure
8). R >55% was decreased profoundly at 4 weeks
after surgery. No treatment group returned to
baseline values during the trial, but R >55% in the
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Figure 7: End-points in the Pfizer sponsored nightly sildenafil post-RP study.

Figure 8: Results of serial nocturnal penile tumescence and rigidity analysis in the Pfizer sponsored nightly
sildenafil post-RP study.
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sildenafil groups increased several-fold from the
nadir compared with little change in the placebo
group. The sildenafil 100mg group had the greatest
improvement from the nadir in R >55%, achieving 36%
(base) and 65% (tip) of baseline values by the end
of the trial. This is the only rehabilitation study clearly
documenting longitudinal objective and clinical data
showing benefit to pharmacologic intervention in the
postoperative period. It underscored the early and
profound loss of nocturnal erections after surgery.
Though this abbreviated study met its endpoints and
had highly statistically significant p values, it suffered
from low numbers, thus weakening the strength of
the conclusions. Its strength lies in the congruence
between the NPT data and the clinical outcome
and provides clinical data to support animal data.
Mechanistically, it was suggested originally that men
were obtaining nocturnal erections and oxygenating
their corporal bodies. However, the NPT data
demonstrate what little nocturnal erectile activity was
occurring early after RP.
Another less rigorous and smaller observational
sildenafil rehabilitation study was conducted by
Bannowsky et al.[175] From an unknown denominator
of patients, 43 men after nerve sparing surgery by a
single surgeon (11 UNS,22 BNS) had NPT testing.
The NPT testing was not done preoperatively and
only once postoperatively, the night after catheter
removal. NPT testing immediately the night after
catheter removal is particularly problematic, as many
of the men are incontinent during that first week and
the penes contract making the ring application for
the apparatus a challenge. Patients were distributed
roughly 1.3:1 to sildenafil 25 mgs nightly vs. no
treatment. Sildenafil was started the day after NPT
testing and continued for an unspecified period of
time, presumably the entire 52 week observation
period. Patients were “randomized” roughly equally
between treatment group based on preoperative
SHIM, NPT findings and nerve sparing status. The
study was observational and not powered for a
particular endpoint.
Bannowsky had shown in a previous NPT study, that
nocturnal tumescence was preserved at one week in
95% of men after NSRP [176]. As in the current study,
only one NPT observation was made, on the day of
catheter removal. The results are in stark contrast to
the observation of the profound loss of NPT at one
month in the longitudinal study in men after strict
bilateral nerve sparing surgery by McCullough et
al [174]. Men were seen at weeks 6,12,24,36 and
52. The outcomes reported were SHIM score and
“the ability to achieve and maintain an erection
satisfactory for intercourse”, on and off sildenafil. At
36 and 52 weeks a statistically significant difference
in SHIM score was seen between the two groups
and at 52 weeks a qualitative difference between
intercourse success rates was observed. Though

the IIEF scores seemed to trend with intercourse
success, neither a definition of intercourse success
nor any details of a sildenafil challenge at 52 weeks
were given. While statistically significant, the 3.2
and 4.8 point difference in SHIM scores between
treatment and control patients at 36 and 52 weeks
is likely minimally clinically significant. However, this
study lends support to the larger prospective study
and also demonstrates the profound early loss of
clinical erectile function after NSRP. Combining the
NPT data from the McCullough with the Bannowsky
study, one sees how quickly penile innervation
deteriorates, as well as the sensitivity of NPT testing
for nerve integrity and recovery.
These analyses have forced us to analyze how a
PDE5i may facilitate erectile function preservation.
Given what we now know from animal studies,
attention has been focused on endothelial protection,
smooth muscle protection and neuromodulation.
All three PDE5 inhibitors in phase II-IV trials have
demonstrated a lower incidence of myocardial
infarction compared to those patients in the placebo
groups of the trials (data on file). We know that PDE5
inhibitors are potent endothelial protectants in the
diabetic patient population as well as in patients with
increased cardiovascular risk[177, 178]. All three
PDE5 inhibitors have been shown to improve flowmediated dilation at low doses and for a significant
period of time after the cessation of the medication.
Thus, it would appear that PDE5 Inhibitors result in
cellular events that protect endothelium beyond the
presence of drug within the blood. Furthermore, as
previously mentioned, there is elegant evidence in
humans and animals that PDE5 inhibitors generate
the production of endothelial progenitor cells from
the bone marrow [157-159]. Circulating EPCs
originate from hematopoietic stem cells in bone
marrow, migrate into the peripheral circulation, and
differentiate into mature endothelial cells. In this way,
EPCs are able to provide a circulating pool of cells
that may contribute not only to endothelial repair, but
also to neovascularization[179, 180].
Schwartz et al. conducted a randomized, (nonplacebo) controlled trial evaluating the impact of
sildenafil on corporal smooth muscle integrity in
men after radical prostatectomy [181]. Twenty-one
patients used sildenafil every other day at 50mg
or 100mg. They had corporal biopsy performed
prior to radical prostatectomy and six months
postoperatively. Histopathological analysis showed
significant preservation of smooth muscle content
with sildenafil use at both the 50 and 100 mg level. In
this study, each patient served as his own control as
they all had preoperative corporal biopsies. Though
supportive of the concept of penile rehabilitation the
interpretation of the biopsy material is extremely
subjective and subject to observer bias and sampling
error. No attempt was made to “blind” the person
evaluating the tissue. Nevertheless, the rapidity of

1030

comitte 20.indd 1030

8/25/2010 1:17:19 PM

the acute histologic findings correlate with a study
demonstrating a virtual complete loss of nocturnal
penile tumescence activity within one month of nerve
sparing prostatectomy.
The third mechanism that has been explored, albeit
to a lesser extent, is the concept of PDE5 inhibitors
may in fact be neuromodulatory. Zhang et al. have
shown with both sildenafil and tadalafil in a rat
middle cerebral artery occlusion model of stroke
that dosing with medication compared to saline
results in significant functional recovery [141, 182].
No human studies have been conducted to date, to
demonstrate improved cavernous nerve function in
response to PDE5i.
More recently, the vardenafil (Reinvent) trial
was published [12]. This study was designed to
investigate the effect of early postoperative dosing
with vardenafil in three different fashions: nightly (N),
vardenafil on-demand (OD), or placebo (P) on the
recovery of erectile function in men with ED following
BNSRP. As in the sildenafil study its planning and
design predated much of the strong supportive animal
data for penile rehabilitation after cavernous nerve
injury. The design of the study was complex (Figure
9). Each arm had a different titration schedule. The
P arm consisted of placebo nightly with placebo on
demand with no dose titration. The N arm consisted
of 10 mgs of vardenafil nightly with the ability to
titrate the nightly dose downward but not upward
and then this group used placebo for on-demand
sexual relations. The on-demand placebo was not
titrated. The OD arm received nightly placebo with
no titration, and for on-demand sexual relations, a
titratable vardenafil dose (5,10 or 20mgs). Without
considering variability in on-demand dosing in the
OD arm there were 6 different possible permutations
of drug administration. Thus, the different dosing
permutations with 87 sites raises concerns regarding
dose accountability. Protocol violations were almost
three times more common in this study than the
Brock vardenafil post-RP study (17% vs 6%) [183].
Intervention was for 9 months commencing 14 days
after RP. Data was analyzed at three time-points:
at the end of the intervention phase (9 months); at
the end of the 2 month single-blind placebo phase
(11 months); at the end of a 2 month open label
vardenafil on-demand phase (13 months). In this
study, the primary outcome was the percentage of
subjects with an IIEF-EF domain score >22 (mild-no
ED) at the end of the single blind placebo washout
period (11 months) as observed as last observation
carried forward (LOCF). The endpoint of IIEF-EF
domain score ≥22 has never been used before in
a post-RP study, yet the rationale for using a score
>22 was not made clear by the authors. A score of
22 translates into a mean score of 3.7, which means
the answers lie somewhere between “about half the

time” and “most of the time”. Concerns can be raised
about using this score as a definition for erectile
function recovery, although the true normal score of
26 the panel is aware may be overly rigorous as an
end-point.
The study was powered on the assumption that
30% of the placebo-treated patients and 50% of the
vardenafil-treated patients would meet the primary
endpoint. In a randomized placebo-controlled
vardenafil treatment study after BNSRP, Brock et al
had reported that in 302 men, 1.7 years after surgery,
the per patient success rates using sexual encounter
profile questions 2 and 3 (SEP 2 and 3) were 22%
and 12% with placebo compared to 52% and 40%
with 10 mgs and 20 mgs of vardenafil respectively.
The corresponding IIEF scores were less than 10
for placebo and 16 for the treatment group [183].
Based on the Brock study one would expect placebo
and vardenafil group response rates less than 30%
and 50% respectively with much lower IIEF-EF
scores. The authors did not explain how they dealt
with men who were not sexually active. A significant
difference in sexually active men between treatment
arms might blunt a therapeutic effect. A man may not
attempt sexual intercourse because of incontinence
or partner issues yet still have functional erections.
The use of LOCF in this study, though standard in
pharmaceutical trials, could introduce a bias if the
dropouts in one arm occur earlier than in another
arm. As erectile function is known to improve with
time, independent of treatment, if more men drop
out early from one arm, their low IIEF EF domain
score will be carried to the end of observation and
hence lower the end-of-treatment IIEF score, even
though they are likely to have improved. The dropout
rates were similar between treatment arms: P (31%),
N (35%), OD (32%). The dropout rates were largely
driven by adverse events, protocol violation and
consent withdrawal. Of note, in those categories
alone there was a 20% difference between placebo
and treatment arms (54%, 74%, 76% respectively).
With such large dropout rates, it is important to
understand when the dropouts occurred in each
treatment arm, as they may have impacted the
LOCF.
The primary efficacy variable was not met in the
study. There was no difference between the P group
and the vardenafil (N or OD) groups at the end of the
single blind placebo washout phase. The proportions
of patients with IIEF scores >22 were 28.9%, 24.1%
and 29.1% for the P, N, and OD respectively (Figure
10). Almost 30% of the P group had an IIEF-EF
domain score ≥22 and it is unclear why this is so.
Data was collected at 3, 6 and 9 months but was not
reported. It would have been useful for the authors to
include the mean total IIEF-EF domain score in order
to able to make comparisons with other studies.
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Figure 9: study design for the REINVENT (Bayer sponsored vardenafil) post-RP study.

Figure 10: Primary end-point analysis in the REINVENT study.
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Secondary outcomes included percentage of
subjects with an IIEF EF domain score >22 at LOCF
at the end of the double blind treatment period (9
months) and at the end of the open label period (13
months) (Figure 11). Data were further analyzed for
the percentage of patients with IIEF-EF score of >17
and >22 at LOCF for each period of the study and
per patient success using SEP 2 and SEP 3 were
assessed for each period of the study. Authors did
not include the data on the proportion of subjects
with IIEF-EF scores >17 or >26 for all of the time
points measured. This data is likely important to
better understand the outcomes and for the design
of future meaningful rehabilitation trials, thus it is
hoped that the data will be made available at some
point in the future.
The secondary endpoints demonstrated superiority
of OD over P at all data points during the double
blind period. The OD arm was superior to the N
arm at “several visits and at double blind LOCF
(9 months)” though no data was presented to
accompany the p value of 0.0065. The superiority
of on-demand therapy in the placebo-controlled
trial is not surprising. Simply put, the OD arm used
vardenafil for sexual relations while the N arm used
a placebo for sexual relations. It would be expected
that the OD group would record higher IIEF EF
domain scores and SEP 2 and 3 rates at the end of
the intervention phase.
All superiority of the vardenafil arms was lost during
the two month open label period with IIEF-EF scores

>22 of 47.8%, 52% and 54.2% for the P, N, OD arms
respectively. The accompanying SEP 3 scores were
57.1%, 59.8% and 62.6%. This is a remarkable
study yet the results are in stark contrast to robust
data from preclinical animal trials and the sildenafil
trial. There was no benefit to rehabilitation with
vardenafil at 11 and 13 months. The authors, in their
conclusions, state that these data support a shift in
the paradigm towards on-demand dosing of PDE5i
post-RP, yet other than at the end of the intervention
phase, the OD use was no more effective than the
nightly dosing not the placebo.
Possible explanations for the lack of difference in
response between the placebo and vardenafil arms
after drug washout and at the end the open label
period (13 months) include: (i) PDE5i play no role
in penile rehabilitation and the animal model is not
relevant to humans. The number of confounding
factors in the NSRP patient is staggering and include
patient age at time of surgery, surgeon experience,
surgeon expertise, preoperative sexual function,
nerve sparing status, partner/relationship issues
and status, confounding medications, medical
comorbidities, hormonal status, and endothelial
function among others. Future studies should be
designed and powered to control these confounding
variables to obtain clearer answers; (ii) There are
differences in the molecular action of sildenafil
compared to vardenafil. In the absence of a head-tohead trial between different PDE5i in this population,
this will be impossible to answer. However, all
three PDE5i have been shown in animal studies

Figure 11: Secondary end-point analysis in the REINVENT study.
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at least to have a positive effect on erectile tissue
and function preservation. On the other hand, there
exists a randomized, controlled trial comparing all
three PDE5i in the pulmonary hypertension literature
demonstrating superiority of sildenafil over vardenafil
in a number of end-points (primarily pulmonary artery
oxygenation)[184]; (iii) The vardenafil was not dosed
correctly for rehabilitation. Of note, doses of vardenafil
used in pulmonary hypertension are 10-15mgs 2-3
times per day [185, 186]; (iv) Confounders existed
unrelated to lack of efficacy of vardenafil including
surgeon and nerve sparing quality variability related
to the large number of centers and surgeons included
in the trial; (v) It is also possible that the complexity
of the trial design obscured any therapeutic effect.

4. Intra-urethral Alprostadil
Suppository
The intra-urethral alprostadil suppository (IUA) was
approved in 1997 and continues to play a small but
definite role in ED management. Given its erectogenic
capabilities, interest has existed in assessing its
role in penile rehabilitation after RP. Interestingly,
Moreland et al suggested that endogenous PGE1
(at least in an in vitro model) suppressed fibrogenic
cytokine activity (in the form of TGF-β)[89]. Thus,
it has been suggested that exogenous PGE1 may
have some protective effects even aside from the
production of erection.
Since the intracavernous injection study by Montorsi
there have been no large prospective studies
incorporating alprostadil in penile rehabilitation.
Costabile and Raina have demonstrated the efficacy
of IUA to treat ED after RP regardless of nerve
sparing status[187, 188]. In a non-randomized,
prospective observational study, Raina demonstrated
the tolerability of a nine month regimen of three
times weekly IUA after RP with a benefit over no
treatment in “successful vaginal intercourse with or
without erectile aids” (40% vs 11%) [188]. The nonrandomized nature of the study limits the validity of
the data.
McCullough et al conducted a randomized trial,
the purpose of which was to determine if early
nightly treatment with IUA after nerve sparing RP
hastened return of erectile function (McCullough
et al; manuscript under review). This study was
conducted in the United States at three high volume
prostatectomy centers. Approximately half of the
patients had robotically assisted laparoscopic
surgery and the other half standard open radical
prostatectomy. All surgeries were bilateral nerve
sparing. The study consisted of two-arms comparing
nightly IUA administration to nightly sildenafil 50
mgs. Inclusion criteria were similar to the other
prospective penile rehabilitation studies. Subjects
were 69 years of age or less, sexually active in a
stable relationship, had an erectile function domain
score of at least 26, did not use PDE-5 inhibitors, had

a Gleason score less than 8, a PSA level less than
20, and were scheduled to undergo a BNSRP. Postsurgical radiation therapy and androgen deprivation
were exclusion criteria. At each visit, mean IIEF
scores were calculated for study participants
Subjects were consented one month prior to surgery,
completed the IIEF questionnaire and had a stretched
penile length (SPL) measured from the pubic bone
to the coronal sulcus with a rigid ruler (V1). Patients
were seen at the time of catheter removal (V2), and
postoperative months 1 (V3), 3 (V4), 6 (V5), 9 (V6),
10 (V7), and 11 (V8). At V2, within one month after
surgery, at the catheter removal visit, all men were
randomized to either IUA (125 mcg) or Viagra (50
mg), in a 2:1 ratio and had measurement of SPL.
IUA 125mcg was chosen as an initial dose to allow
subjects to become familiar with the IUA technique
and to minimize the discomfort of IUA administration.
The first IUA administration was conducted at the
clinical site for safety and tolerability assessment.
Subjects were instructed to self-administer IUA or
Viagra nightly during the study and were supplied
with a one month supply of either drug. Subjects had
to complete the sexual encounter profile (SEP) with
each attempt at sexual intercourse throughout the
trial.
At V3 (1 month), IUA subjects were up-titrated to 250
mcg. All subjects were provided with a two-month
supply of IUA or Viagra for nightly administration and
remained on that dose for the remaining 8 months.
The IIEF, SPL, adverse events (AE), SEP, and
medication compliance data was collected at V3-V6
and V8. At V6 (month 9) all nightly medication was
discontinued and subjects were given no medication
for one month. They attempted sexual activity during
this time without using any erectogenic aids. At V7
(10 months), subjects were provided with six Viagra
(100 mg) tablets and instructed to use each tablet
on an empty stomach one hour before initiation
of sexual activity over the ensuing month. At V8,
eleven months after surgery, all subjects completed
the Erectile Dysfunction Inventory of Treatment
Satisfaction (EDITS) in addition to the IIEF, GAQ,
SEP and had SPL measured.
The study was powered based on the 27%
normalization of erectile function from the sildenafil
rehabilitation trial and the 67% intercourse success
rates published by Montorsi. The primary outcome
was mean IIEF score at each visit and the secondary
outcomes were SEP, SPL and EDITS.
A total of 227 men gave consent to enter the trial,
212 subjects started the study. while 156 subjects
(97 IUA, 59 Viagra) completed the trial. Average
age was 56.8±6.4 years for IUA and 55.6±5.9 years
for Viagra. Dropout rates were 19% for Viagra and
30% for IUA. Most of the dropouts for IUA occurred
between V3 and V4, when men were dose escalated
to IUA 250. After visit 4, dropout rates were identical
for both groups. Dropout rates in the IUA arm
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were no greater than the REINVENT vardenafil
rehabilitation trial despite the more invasive route
of administration. As erectile function improves in
time after RP, results are based on men available at
each visit. LOCF was not used. The primary reason
for dropout was the pain associated with the nightly
administration of IUA 250.
Overall drug compliance as determined by ratio
of dispensed to returned medication was 98% for
Viagra and 79% for IUA. For each treatment arm,
compliance did not change significantly from V3
through visit V6. At V8, compliance was virtually
identical (94 % for both IUA and Viagra). The percent
of men attempting sexual intercourse and the mean
number of attempts at each visit was not significantly
different at V3-V6 and V8 between the treatment
arms. Men who indicated that they were not sexually
active were excluded.
As in the REINVENT trial, the primary outcome was
not met. Though IUA trended towards favoring an
earlier return of function by all the metrics used,
by 11 months, differences in outcomes were not
statistically significant. The mean IIEF scores by
visit are shown in Figure 12. The IIEF scores
increased in both groups respectively from a mean
of 9.9/10.4 at the 1-month visit to 15.3/17.7 at the
end of the study. At the month 3 and 6 visits there
was a slight difference in IIEF EF domain scores in
favor of IUA; these differences were not significant

(p=0.58 and p=0.27 for months 3 and 6). The mean
IIEF EF domain score differences were not clinically
significant for the 2 groups at the end of treatment
period or at the end of the study. At month 1, 3 and
6 visits the percentage of subjects responding yes to
the GAQ was higher in the IUA group compared to
the Viagra group, these differences were 17%, 8%,
and 27%, respectively. The response at month 6 was
statistically significant in favor of IUA. Intercourse
success rates for IUA group were 16% higher at 3
months and 41% higher at 6 months when compared
to Viagra; these differences did not reach statistical
significance (Figure 13). Intercourse success rates
correlated strongly with the IIEF EF domain score
(r=0.80, p<0.0001) Men with intercourse success
rates less than 50% averaged an IIEF score of 7.9
whereas those with success rate greater than 50%
of attempts, averaged an IIEF EF domain score of
greater than 20 throughout 3-11 months (p <0.0001)
for both medications. These differences are not
unexpected, as iua does not rewuire intact cavernous
nerve to function while PDE5i response does, thus,
at these early time-points when cavernous nerve
neuropraxia is at play, PDE5i response is poor.
Stretched penile length generally decreased in length
for both treatment arms. Though both treatment
arms began and ended at virtually identical SPL, the
IUA arm showed less loss of length at V5. Statistical
significance was achieved at V5 (p=0.047). Figure
14. Total EDITS score after Viagra challenge was

Figure 12: Primary end-point analysis (IIEF erectile function domain score) in the randomized study of intraurethral alprostadil suppository versus sildenafil in men after radical prostatectomy.
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Figure 13: Secondary end-point analysis (rate of successful intercourse attempts) in the randomized
study of intra-urethral alprostadil suppository versus sildenafil in men after radical prostatectomy.

Figure 14: Secondary end-point analysis (penile length) in the randomized study of intra-urethral
alprostadil suppository versus sildenafil in men after radical prostatectomy.
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not significantly different between arms. Over 75% of
patients in both groups felt that their erections were
not as hard as before surgery. The end-of-trial IIEF EF
domain scores were similar to those in the sildenafil
rehabilitation study and the percent of intercourse
success were not dramatically different than the
REINVENT trial. Despite aggressive rehabilitation,
a loss of penile length was seen in both arms,
occurring almost immediately. Previous longitudinal
studies have demonstrated the frequently observed
phenomenon [30-33, 189]. This is the first prospective
longitudinal penile length study after RP in men
undergoing penile rehabilitation and including only
bilateral nerve sparing surgery. Absent of course was
a control (no treatment) arm. The etiology of the loss
of length remains uncertain but rates of length loss
were not affected by the rehabilitation strategies.

5. Steroids
In an attempt to improve ED outcomes by modifying
the acute post-operative inflammatory response, a
6-day course of methylprednisolone was used in
a randomized, placebo-controlled study of 70 men
undergoing bilateral nerve sparing RP [15]. The
medication was started 16-22 hours after surgery.
There was a statistically significant advantage to the
placebo group at 3 months that disappeared by 6
months. At 12 months no differences were seen in
SHIM scores or in positive responses to the question
“Over the past 4 weeks, when you attempted sexual
intercourse, how often was it satisfactory for you?”
Post-operative complication and continence rates
were not affected by the steroid administration.
According to the authors, it is possible that the timing,
short course of administration and low dose may
have resulted in the absence of benefits in this study.
A similar study was done with the intra-operative local
administration of bethamethasone around the area
of the NVB in 60 men [190]. Using similar outcome
instruments, no difference in postoperative sexual
function was seen and there was no increase in
postoperative complications. There appears to be no
benefit to short term systemic or topical applications
of steroids in penile rehabilitation.

6. Vacuum Therapy
The vacuum device is one of the oldest effective
erectogenic aids. Though the effectiveness of
vacuum devices is unquestionable in men with
ED, its role in penile rehabilitation is unclear. It
has been established that the use of the VED
with a proximal constriction band results in penile
hypoxia while it is being used [191]. The inflow of
blood is predominantly non-arterial and is a result
of decreased atmospheric pressure (vacuum) and
not smooth muscle relaxation.. In a non-randomized
prospective study of 109 patients both nerve sparing
and non-nerve sparing, 74 patients were instructed
to apply the vacuum device daily for 9 months

compared to 35 men with no treatment[192]. Patients
self-selected their treatment arm. The duration of the
vacuum device application was not specified though
the constriction band was used only for intercourse.
60/74 completed the vacuum device arm.
Men and their partners were mailed questionnaires.
The results were inconclusive as 19/60 (32%) of
the vacuum device group reported spontaneous
erections and 10/60 (17%) reported vaginal
penetration. In the “no treatment” group 13/35
(37%) reported spontaneous erections and 4/35
(11%) reported erections satisfactory for vaginal
penetration. Follow up was done through mailed
questionnaires. The vacuum device group reported
subjectively that they had less penile shrinkage but
no objective measurements were made. 76-86% of
men were able to have sexual intercourse with the
vacuum device regardless of the nature of the nerve
sparing surgery. No long term follow up or PDE5i
responsiveness was reported.
Kohler et al reported a randomized study of early
intervention with vacuum device compared to no
treatment after RP [193]. Thirty-three men undergoing
RP were randomized to early intervention (6 months
of treatment, starting 1 month after RP, group 1) or
no early treatment control group (group 2). Men
in the group 1 were instructed to use the vacuum
device daily starting 1 month after RP; all used the
Osbon ErecAid (Timm Medical, Eden Prairie, MN).
The men were instructed to inflate the device for two
consecutive 5-min periods after a brief release of
suction in between inflations. The use of a tension
band for intercourse was forbidden for the first study
month (second month after RP). Thereafter, Group
1 was allowed to use the constriction band for
intercourse if desired. By contrast, group 2 were not
allowed erectogenic aides for 6 months then were
given instructions to use the vacuum device after
6 months and to do so whenever they wished to
attempt intercourse with the constriction rings. The
use of PDE5i was not allowed in the first 6 months
in either group, but after the sixth month both groups
were allowed to use PDE5i if they desired.
The men were evaluated with the IIEF-5 (SHIM)
questionnaire, and with questions on spontaneous
erections and adequacy of erections for intercourse.
Stretched penile lengths were also measured. Data
were acquired preoperatively and at 1, 3, 6, 9 and 12
months after RP. The primary endpoint of the study
was the proportion of patients with moderate to severe
ED (SHIM score ≤11) after randomizing to groups 1
and 2. Secondary endpoints included penile size,
including significant penile shortening, for which 2cm was used as the threshold, progression of SHIM
scores over time, and occurrence of spontaneous
erections in the early period after RP. As this was
a pilot study, no rationale for the endpoints, study

1037

comitte 20.indd 1037

8/25/2010 1:17:21 PM

size or the randomization schedule was given. Four
patients withdrew from group 1 and one withdrew
from group 2. One patient in each group had a
unilateral nerve sparing while the rest had bilateral
nerve sparing.
The results were inconclusive. At last follow up
(mean of 9.5 months) there was no significant
difference between the groups in SHIM score or in
the percentage of men with moderate to severe ED.
Disappointingly, no spontaneous erections adequate
for intercourse were reported in either group. The
penile size changes that were reported underscore
the vagaries of this endpoint. The vacuum device
group actually gained length whereas the no
treatment group lost length.

In summary
In summary, the committee believes that the
term ‘penile rehabilitation’ is easy to understand
by patients and should be retained, although
some clinicians may prefer to use the term
‘erectile tissue preservation’. The committee
defines rehabilitation as the use of a medication,
combination of medications, devices (alone
or in combination with medication) in the early
stages after RP. The goal of rehabilitation is to
maximize preservation of all components of the
local erectile mechanism and optimize recovery
of erectile function.
The ICSM recommends that based on the
strong animal and basic science evidence,
understanding the strengths and weaknesses
of the existing human studies and the negative
consequences of long-term ED after RP, clinicians
should discuss with the patient that penile
rehabilitation has significant potential benefits
for the patient/partner and should be considered
after RP. This was a unanimous recommendation
of the committee and is based on expert opinion
thus receiving a grade C because of supportive
animal data, combined with conflicting and
generally weak human data. The committee
appreciates that the animal model may not be
fully representative of the human model, or may
be representative of only certain forms of nerve
sparing surgery. The committee believes taking
all of the human data into account, including
the two RCTs, two non-randomized studies and
also the data evaluating the positive impact of
PDE5i on endothelial function and possibly
corporal smooth muscle integrity health, that
despite the data from the REINVENT study that
there remained a signal that PDE5i use after
RP had some potential benefit. While the data
supporting ICI after RP is weak, the committee
believes that the erection induced by ICI may be
of benefit possibly mediated through cavernosal
oxygenation and likely other hitherto unknown
factors and pathways.

The ICSM further recommends that key patient
factors be taken into consideration when deciding
on penile rehabilitation for an individual patient.
These factors include but are not limited to: cost
to the patient and the health care system, time
commitment for patient and clinician, exposure
to medications and their adverse effects, the
potential benefits of sequential follow-up, early
return to sexual intercourse, and potentially
maintenance of penile length. The committee
appreciates that many patients have no health
insurance coverage for medication utilization
after RP. However, ICSM feel strongly that this
decision should be made by the patient/couple
and that the cost be placed in perspective of
the long-term sequelae of permanent ED. The
ICSM also appreciates that rehabilitation is labor
and time consuming for both the patient and
clinical staff and that patients be given realistic
expectations regarding this prior to commencing
rehabilitation. The ICSM suggests that a
comprehensive discussion be held with patients
regarding the adverse effects of all therapies
employed in the rehabilitation program. It is also
appreciated that consistent and regular followup with patients has potentially significant
psychological benefits including dissemination
of realistic expectations, offering perspective
and psychosocial support. Furthermore, the
early institution of erectogenic therapy permits
the early resumption of sexual intercourse with a
decrease in confidence erosion so often seen in
patients who have delayed recovery of EF after
RP. The ICSM understands the concept of penile
length loss prevention through rehabilitation
is highly controversial and based solely on
anecdotal information, however, the majority of
the committee felt it was reasonable leaving this
statement within the recommendation.
The ICSM can give no specific recommendations
regarding the structure of the optimal
rehabilitation regimen. Numerous confounding
variables that at present remain undefined
of the ideal rehabilitative approach were
discussed including: defining the best time
to start rehabilitation after RP, frequency of
medication utilization, specifically, daily versus
on-demand exposure, the best dosing schedule
(low-dose versus maximum dose), duration
of rehabilitation after its commencement and
strategies used (PDE5i, ICI, transurethral
prostaglandin suppository, vacuum therapy),
but no definitive evidence exists favoring one
rehabilitation strategy over another. This is
a unanimous committee recommendation. It
was clear that this was disappointing to many
clinicians in the audience based on feedback
during the presentation of the recommendations
by the committee. Unfortunately, no trial has
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been conducted and likely will never be that
will address all of the significant potential
confounders.

RECOMMENDATION 9

RECOMMENDATION 7

Grade D
No specific recommendation can given regarding
the structure of the optimal rehabilitation regimen.

Grade C
It is recommended that clinicians discuss with the
patient that penile rehabilitation has significant
potential benefits for the patient/partner and should
be considered after RP.

RECOMMENDATION 8
Grade C
It is recommended that key patient factors be
taken into consideration when deciding on penile
rehabilitation for an individual patient.
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Anita H. Clayton, Lorraine Dennerstein, William A. Fisher,
Sheryl A. Kingsberg, Michael A. Perelman, Robert E. Pyke

Introduction
Only one pharmacological product has been
approved for Female Sexual Dysfunctions (FSD) in
the European Union and none in the United States
since the last International Consultation (2004).
This appears to be related more to the standards
for clinical trials in women than to the efficacy of
the drugs themselves. The focus of this chapter is
on essentials of research design and measurement
in female sexual dysfunctions. Accordingly, our
recommendations rest upon classical procedures
in experimental design and classical measurement
theory. Therefore, consideration of rating the quality
of level of evidence is not germane for this chapter.
As part of that process, we will review current
recommendations, evaluate their appropriateness
for regulatory approval, and discuss discrepancies
and potential changes that may improve ability to
demonstrate efficacy for a specific construct.

I. Regulatory Considerations
1. REGULATORY GUIDELINES: Food &
Drug Administration (FDA)
Introduction of a new device or drug requires regullatory approval by a designated government entity.
Unfortunately, as of 2009 only one regulatory body,
the FDA, has issued any guidance on standards

for clinical trials in women with sexual dysfunction.
The FDA’s Draft Guidance of May 2000 (FDA-DG
or DG, http://www.fda.gov/downloads/Drugs/GuidaanceComplianceRegulatoryInformation/Guidances/
ucm071655.pdf) outlines Female Sexual Dysfuncttions as “currently” consisting of the same four
recognized components as in DSM-IV, decreased
sexual desire, decreased sexual arousal, persistent
difficulty in achieving or inability to achieve orgasm,
and dyspareunia (no broader or more detailed definittion for sexual pain syndromes). The FDA-DG states
that “the definition of FSD continues to evolve” while
not recognizing the Diagnostic and Statistical Manuual (DSM-IV) criteria for these disorders. Similar to
DSM-IV, however, it specifies that, for a diagnosis
of FSD, “these components must be associated with
personal distress, as determined by the affected
woman.” Unlike DSM-IV, it does not recognize interppersonal difficulties as an alternative requirement, to
personal distress.
The FDA-DG allows sponsors to target for treatment
development any one of, or combination of, the four
named components. It suggests some exclusion critteria “to increase the likelihood of demonstrating a
treatment effect in clinical trials of FSD:”
•

Relationship difficulties with a sexual partner

•

Use of concomitant medications that could afffect sexual function (e.g., certain antidepressant
medications)
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•

The presence of medical conditions that could
affect sexual function (e.g., depression, anxiety,
the first few weeks of the postpartum period)

•

Sexual dysfunction on the part of the woman's
partner

2. EMEA
The European Medical Authority (EMEA), while not
issuing any guidance on FSD, has in the documenttation of its approval of a testosterone transdermal
system (TTS) (European Public Assessment Report
(EPAR), 2006, effectively established precedents for
standards of treatment development in hypoactive
sexual desire disorder (HSDD). (www.emea.europa.
eu/humandocs/PDFs/EPAR/intrinsa/063406en1.
pdf ) The EPAR details the discriminant validity of
the sponsor’s proprietary patient-based measures
of sexual desire (desire subscale of the Profile of
Female Sexual Function© [PFSF©] and distress rellated to a deficiency of desire on the Personal Disttress Scale© [PDS©], in comparisons of post-menoppausal women with HSDD to those without FSD,
and then focuses on three measures of HSDD as
leading to its acceptance of the TTS: satisfying sexuual events, sexual desire as measured in the PFSF,
and distress related to sexual desire as measured
on the PDS. These measures remain proprietary
and unavailable in sufficient detail for use except
by the sponsor of the TTS, Procter and Gamble.

3. MEASURES
Satisfying Sexual Events (SSE): The DG recommmends recording the number of sexual events/enccounters daily “using diaries” for 4 to 8 weeks before
treatment is initiated, and collecting such information
weekly for the duration of the intervention. A count
of satisfying sexual events is to be the primary endppoint. Satisfaction is to be determined by the patient
herself. Partner diaries are allowed but not recommmended as primary endpoints.
Sexual Distress: The Draft Guidance recommends
measuring personal distress to ensure appropriate
patient selection for trial participation but states that
this dimension of FSD “should not serve as the primmary endpoint for establishing effectiveness.”
Other Measures: Changes in vaginal/genital physioloogy are not accepted as main endpoints and must
be linked to satisfying sexual events to be accepted.
Neither is Health Related Quality of Life to be used
as a primary endpoint.
Patient Reported Outcomes (PRO) Measures: The
DG recommends that any new measures developed
be thoroughly validated prior to use in definitive clinical
trials. The USA Food and Drug Administration (FDA)
issued its draft guidance in 2006 on PRO measures
used as effectiveness endpoints in clinical trials (http://

www.fda.gov/CDER/GUIDANCE/5460dft.pdf). [1] A
PRO is a measurement of any aspect of a patient’s
health status that comes directly from the patient.
Thus data generated by a PRO measure can provide
evidence of a treatment benefit from the patient
perspective. PRO instruments need to demonstrate
ability to measure the claimed treatment benefit and
to be specific to the intended population and the
characteristics of the condition or disease treated.
The advent of this guidance had specific benefit to
the field of female sexual dysfunction. Previously
the FDA had relied on observable outcomes, such
as daily calendar reports of intercourse frequency.
It can be argued that intercourse frequency, relying
on the relationship with a partner, may not directly
reflect the domain of female sexual function that
a clinical intervention seeks to change. The FDA
guidance document notes that PRO-based evidence
of improvement in symptoms may not be sufficient
to substantiate a claim which may also need to
demonstrate how any change in (for example sexual
desire) translates into other specific endpoints (such
as intercourse frequency).
The guidance recognized that for some treatment efffects the patient is the only source of data. This, for
example, applies to sexual desire where there are no
observable physical measures of this concept. Selfcompleted questionnaires by patients directly captture the patient’s baseline and perceived response
to treatment and are not affected by inter-observer
variability. However, the PRO may be affected by
inter-patient variability if the instrument is not easily
understood and completed by patients. PROs may
also be developed to define entry criteria to study
populations, and evaluate adverse events.
The adequacy of the PRO instrument as a measure to
support efficacy claims depends on the development
of the PRO and demonstrated measurement
properties. The FDA encourages sponsors to
determine whether an adequate PRO exists to
assess and measure concepts. If it doesn’t then a
new PRO can be developed. A single item PRO can
on occasion provide a reliable and valid measure
(e.g. pain severity). Multiple domains are usually
necessary for general concepts. Documentation
is needed of the instrument development process,
revealing the means by which domains were
identified and named, how individual items are
associated with each other, associated with each
domain, and how domains associate with each
other and the general concept of interest. In some
measures domains can be aggregated into an overall
score. The FDA will compare the patient population
used in the instrument development process to
the study populations enrolled in clinical trials to
determine whether the instrument is appropriate to
that population with regard to patient age, sex, ethnic
identity and cognitive ability.
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The guidance specifically states that the PRO instrumment item generation process is incomplete withoout patient involvement. Item generation generally
incorporates the input of a wide range of patients
with the condition of interest to represent appropriaate variations in severity and patient characteristics
such as age or sex. Adequate numbers of patients
are needed to support the opinion that the specific
items and instrument are adequate and appropriate
to measure the concept. Detail is needed regarding
item generation techniques used, including theoreticcal approach used, population study, pools of items,
selection and reduction of items, cognitive debriefiing interviews, pilot testing, importance ratings and
quantitative techniques for item evaluation such as
factor analysis and item-response analysis. The
method of data collection and all procedures and
instructions and modes of administration must also
be detailed. The rationale and appropriateness of
the recall period must be established and measures
taken to ensure that entries are made into patient
diaries according to the study design. Response opttions need to be adequate, appropriate, associated
with clear instructions and avoid potential ceiling or
floor effects as well as not biasing the direction of
response.
The FDA will review PRO instruments for reliability,
validity, ability to detect change and interpretability.
The socio-demographic and medical characteristics
of any sample used to develop PRO instruments
should be appropriate for future clinical study
settings.
Measurement properties to be reviewed in clinical
trials include:
•

reliability (test - retest; internal consistency;
inter-interviewer reproducibility for interviewer
administered PROs only)

•

validity (content - related; construct - related;
predictive validity; discriminant validity)

•

ability to detect change (calculation of effect size
and standard error of measurement)

•

interpretability (smallest difference that is
considered clinically important such as minimum
important difference; responder definition).

Modification of an existing instrument requires
additional validation studies to confirm the adequacy
of the modified instrument’s measurement properties.
When an instrument developed in one language or
culture is adapted or translated for use in another
language and culture, then evidence is needed that
the translation processes were adequate to ensure
the validity of responses.
In summary, the FDA guidance on PROs represents
an advance for the field of clinical trials for sexual
dysfunction. The guidance clearly states that the PRO

may be used as an endpoint, elevating the patient’s
perception to that of an observable outcome. The
FDA guidance has also spurred further development
of instruments. The method outlined by the FDA
does help ensure that instruments will adequately
reflect the concepts being measured in any given
population. However, the necessity for an integration
of that guidance, which also incorporates important
recommendations/corrections from sexual medicine
professionals, is still awaited. [2,3]

4. PROBLEMS WITH CURRENT GUIDELINES
This Draft Guidance remains unaltered despite much
criticism from many academic experts in the field of
FSD. These objections are of four main types.
One criticism is to the primacy of SSE despite its
absence from the criteria for the various forms of
FSD recognized in practice and by DSM-IV. While
a decrease in SSE is considerably “downstream” in
consequences of the DSM-IV-recognized symptoms
defining FSD, in fact, the rate of SSE is markedly
decreased in the various types of FSD [4,5,6]. The
mean decrease is about 70 to 80% in the various
Boehringer-Ingelheim (BI) samples compared,
with wide variation from patient to patient but with
approximately 70-75% sensitivity and specificity vs
women with no FSD. D. Shames, Director of the
involved FDA division has stated that the primacy of
SSE was established so that improvement could not
be claimed based solely on subjective feelings of the
subject/patient. It also serves to “level the playing
field” between the various types of FSD in terms of
the main standard set for proof of efficacy.
A second objection is to the absence of the DSM-IV
recognized symptoms of FSD as primary outcome
variables, e.g., improvement of sexual desire for
women with HSDD. The FDA took the latter particullarly into account in its presentation in response to
the International Society for the Study of Women’s
Sexual Health (ISSWSH) in 2006 and published the
next year. [7]. Measuring sexual desire is explicitly
recommended as a main endpoint for clinical trials
of HSDD, but not to the exclusion of SSE as another
primary measure.
Thus, it would not be unreasonable for sponsors to
seek claims in terms of the main symptom that deffines each of the other types of FSD, e.g., a measure
of sexual arousal for women with sexual arousal disoorder. However, such measures will apparently not
be recognized by the FDA unless they meet the validdation criteria recommended by the FDA in its Draft
Guidance on Patient Reported Outcomes (PRO) of
February 2006. Some measures meet these criteria,
but not all are available for use in clinical trials. A path
to validate currently available measures is also given
which has been followed for at least one measure of
a primary symptom of FSD, i.e., the desire domain of
the Female Sexual Function Index [8,9,10,11].
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A third objection is to the exclusion of distress as
a main endpoint, but the FDA has not in practice
excluded a well-validated measure of personal
distress related to FSD as either a co-primary or a
secondary endpoint.

into the flibanserin phase III trials of premenopausal
women with HSDD. [4] Thus, determination of longterm efficacy and safety, including the safety of
treatment withdrawal, should also be assumed to be
regulatory concerns.

A fourth objection is to the FDA emphasis on daily
recording of symptoms of FSD, e.g., of sexual
desire in women with HSDD. Recent evidence
shows that women with HSDD do not recognize a
24-hour retrospective period as valid for assessing
their desire, and that instead they find one to four
weeks as a meaningful period for retrospective
assessment. The finding was the same for pre- and
post-menopausal samples. [12,13]

With the announcement of two one-year studies and
a large two-year controlled study of 549 women,
(some on placebo) of TTS for postmenopausal
women with HSDD, http://clinicaltrials.gov/ct2/resul
ts?term=Intrinsa+female, it might be assumed that
concerns for the safety of long-term hormonal therapy
in postmenopausal women expressed by the FDA
in 2004 (http://www.fda.gov/OHRMS/DOCKETS/
ac/04/briefing/2004-4082B1_02_A-FDA-IntrinsaOverview.htm) have led to a recommendation for
studies of this size and duration.

Given these criticisms, there could be value in an
iterative process involving coordination between
the two regulatory agencies, FDA and EMEA, and
including external input.

5. STUDY DURATION
The FDA’s draft guidance requires a six-month
treatment period to establish efficacy; the two TTS
studies that led to EMEA approval were of this
duration, so a six-month treatment period is now the
recognized transatlantic standard.
Objections can be raised to this, too. Surely it would
be a rarely persistent patient who would comply with
a new treatment, its inconvenience and side effects if
she felt no improvement until six months had passed,
leading to considerable likelihood of selective attrition
of placebo-arm patients from clinical trials. Thus,
a practical standard for onset of action should be
recognized as closer to 1-2 months than 6 months.
A practical standard for proof of efficacy would inform
a similarly short duration of no longer than 12 weeks,
as in typical clinical psychopharmacology indications
(depression, anxiety, etc.). This would help not only
to conform to practical considerations in routine
clinical practice but also to separate the issues
related to treatment response from those related to
maintenance of efficacy and to long-term remission
and recurrence.
Three-month extension trials
(following a 12-week acute efficacy trial), relapse
prevention trials, long-term safety studies (when
indicated, such as for hormonal therapies), and trials
involving a comparator agent (when available) would
add to drug information, but do not appear necessary
for regulatory approval.
This recommendation is not for a relaxation of
regulatory standards, but to establish standards for
the separate goals of demonstration of induction of
effect and for proof of maintenance of efficacy.

6. SAFETY OF LONG-TERM TREATMENT
AND WITHDRAWAL
Data are accumulating that FSD are highly chronic.
The mean duration of HSDD was over 5 years at entry

Similarly, with publications arising from the flibanserin
ROSE study at the European Society for Sexual
Medicine – International Society for Sexual Medicine
(ESSM-ISSM) meeting in Brussels in December
2008 and the International Society for the Study
of Women’s Sexual Health in February 2009, it is
reasonable to assume that one or more regulatory
agencies have recommended that sponsors perform
a clinical study sufficient to determine the effects
of drug withdrawal after six months of treatment
for FSD (at least in HSDD and based on CNS
activity) http://www.em-consulte.com/article/175759,
http://www.docguide.com/news/content.nsf/news/
852571020057CCF68525751A005D6357.
Finally, additional guidance from other government
regulatory agencies was not available at the time
this chapter was written in 2009.

II. Choice of study measures and
endpoints
1. P
 ROBLEMS WITH CURRENT ENDPOINTS:
Sexual psychophysiology.
Sexual psychophysiology is an emerging field of
investigation with the number of publications inccreasing 10-fold over the last 30 years.[14] Sexual
psychophysiology can be defined as the application
of psychophysiological methods to the study of sexuual arousal, with special emphasis on the interplay
between subjective (cognitive and affective) and
physiological determinants of sexual arousal.[15] A
common finding in psychophysiological research is
that correlations between subjective and genital ressponses are lower in women than in men.[16] The
discordant pattern most frequently found in women
is that genital responses occur while subjective sexuual arousal is low or absent.
As well, there has been comparatively little research
on the effects of the experimenter on results.
A number of studies have explored differences
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between volunteers and non-volunteers for sexuality
studies and found differences in sexual experience,
frequencies of sexual activity, sexual guilt, exposure
to erotic materials, and sexual attitude. [17] These
findings suggest that psychophysiological studies
are particularly susceptible to volunteer bias. Thus,
psychophysiological measures cannot currently
be recommended as suitable endpoints for clinical
trials, consistent with the FDA guidance.
Rellini and Meston found that only the self-report
questionnaire, the FSFI, significantly predicted
which women with female sexual arousal disorder
improved at post treatment.[18] Event logs, vaginal
photoplethysmography, and continuous subjective
sexual arousal measured during exposure to erotic
videos did not demonstrate or predict women’s impprovement at post-treatment. Nevertheless, these
results provide strong evidence that validated self
report questionnaires such as the FSFI are the most
sensitive endpoints to detect treatment-induced
changes in women’s sexual dysfunction.
There is little correlation between other biologic meassures such as sex steroids, specifically androgens,
and self-report measures of sexual functioning. Low
levels of androgens, specifically DHEA-S, have been
linked to low sexual desire in only one study [19];
however, treatment of distressing low desire with
testosterone in women without demonstrated low
androgen levels did increase desire over placebo.
[20,21,22,23] Elevated levels of sex hormone bindiing globulin (SHBG) appear to mitigate the increase
in desire associated with testosterone treatment,
and may be used as an exclusion criteria in studiies involving sex steroids. [24] In addition, peripheeral measures of neurotransmitters have not been
shown to accurately reflect central levels, nor to be
correlated with sexual dysfunctions or response to
non-hormonal, centrally-mediated treatments.

creasing age (and reproductive aging) the proporttion of women who experience low desire increasees, but the proportion of women distressed by low
desire declines.[34] Thus, if low desire and sexual
distress are combined into the aggregate definition
of hypoactive sexual desire disorder, no association
with age is detected. [34] Recent Australian epidemmiological studies have investigated the relationship
of psychological, socioeconomic, physiological and
relationship factors to low sexual function and sexual
distress components of FSD. [35,36] In a cross-secttional population based study of 1002 women aged
20 to 70, utilizing the Sexual Function Questionnaire
(SFQ) and the Female Sexual Distress Scale (FSDS),
relationship factors were found to be more importtant to low desire than age or menopause, whereas
physiological and psychological factors were more
important to low genital arousal and low orgasmic
function. [32] Sexual distress was associated with
both psychological and relationship factors. Sexual
distress was positively associated with depression
and inversely associated with better communicattion of sexual needs when results were adjusted for
age, and other factors. In an 11 year, longitudinal
study of mid-aged women using the Short Personal
Experiences Questionnaire, a decline in all aspects
of sexual function was reported over the duration of
the study.[36] Sexual distress (measured by FSDS
only once, postmenopausally) was associated with
higher depression scores and negative feelings for
the partner. Sexual distress was predicted by prior
negative feelings for the partner and a greater deccline in total scores of sexual function.
Sexually-related distress can be assessed by clinician
interview and by patient self-report. Reliability and
validity have been consistently demonstrated with the
FSDS and PDS as a measure of the central nervous
system construct of distress. Measurement of distress
as an efficacy measure has been demonstrated.[37]

2. SEXUAL DISTRESS
Current definitions of sexual dysfunction include critteria that there is deficiency in a parameter of sexual
function and that this causes personal distress or
interpersonal difficulty (DSM-IV). Objective and subjjective measures of domains of sexual function have
been the focus of study for some decades. A number
of instruments which measure the low sexual functtion component have been validated and have been
translated into different languages. [25,26,27,28,29]
However these measures did not include items about
personal distress. Consensus in definitions has led,
in the last decade, to the development of measures
of distress.[30,31] When both components (low
sexual function and sexual distress) are measured
in epidemiological studies, prevalence of sexual dysffunction is greatly reduced. [32,33] However, there
is a differential effect of age on aspects of sexual
function and sexual distress. For example with inc-

III. Other Issues in
FSD assessment
The primary focus by regulatory agencies on event
measures rather than on whether the construct is
comprehensively conceptually appropriate to the
specific sexual disorder is based on a desire for
quantitative behavioral outcome measures. For exaample, questions about maximum intensity of sexual
desire and frequency of sexual desire collected on
a daily basis may not be conceptually relevant to
HSSD; neither the daily time frame nor the measuremment of intensity are closely linked with the construct
of HSSD. Similarly, definition of successful and
satisfactory sexual events or encounters over time
requires a subjective interpretation of sexual experieences by the woman potentially including sexual inttercourse, oral sex, and partner- or self-stimulation,
and other associated outcomes such as orgasm and
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emotional intimacy. Data clearly show other conttextual factors influence reporting such as relationsship status in sexual desire, and physiological and
psychological factors in genital arousal and orgasmmic function, that might need to be controlled-for in
criteria for exclusion and inclusion in clinical trials,
ultimately affecting generalizability. Such data seem
to be even more difficult to interpret than numerical
scores on self-report questionnaires, which have
been established in control subjects and in target
populations. Particularly in women with HSDD, the
construct of low desire is only indirectly related to the
number of sexual events, satisfying or not, as most if
not all sexual events in women with HSDD are partnner-initiated. Counting of satisfying sexual events
reflects a behavioral outcome, rather than a biologiccal or cognitive event (sexual desire), and may not
correspond to the sexual problem about which the
woman is distressed. [38] Attempts to quantify the
minimum important difference (MID) for an SSE diaary in 788 women with HSDD using anchor- and
distribution-based estimates suggest a range of
mean MID estimates between 0.04 and 0.46 SSEs
per week. [39] Measurement of SSEs also fails to
count other conceptually appropriate events such as
receptivity to partner approach and subject initiation
of sexual activity.
In addition, the FDA draft guidance for clinical develoopment of drug products for treatment of FSD (http://
www.fda.gov/downloads/Drugs/GuidanceCompliancceRegulatoryInformation/Guidances/ucm071655.
pdf) requires recording of these events in daily diarries which do not have either face validity (daily meassures in women of sexual desire or activity) nor have
they been developed using the FDA’s own guidance
regarding PROs (http://www.fda.gov/downloads/
Drugs/GuidanceComplianceRegulatoryInformation/
Guidances/ucm071975.pdf). Unfortunately, diaries
are often inaccurate; this is particularly true of papper diaries that record behavioral events, which may
be completed retrospectively without investigator
knowledge, and thus, are subjected to recall bias
which daily diaries are intended to avoid. [40] Howeever, even when completed on time, for example,
with electronic diaries, repeated daily measurement
of the distressing sexual problem (e.g. low desire)
may increase distress or may not accurately reflect
the experience of the women (e.g. she may not have
previously experienced an awareness of sexual dessire daily). Also, daily measures may themselves act
as an intervention, potentially inflating treatment and
placebo effects or magnifying distress.

avoid clinician bias. Currently, standardized expert
interviews have been developed by industry, but
have not been psychometrically validated. Concomittant use of self-report measures and clinician evaluaation may provide the most accurate assessment.
Such an approach has been successful in demonsstrating differences between study drug and placebo
in other central nervous system-mediated disorders,
such as major depression and pain disorders.
Partner assessments have been utilized in postmarketing erectile dysfunction (ED) and premature
ejaculation (PE) studies, particularly analyzing the
burden of disease, medication adherence, and ressponse to treatment. A woman’s sexual difficulties
can be contingent on ED in her male partner, and PE
in male partners has also demonstrated co-morbid
sexual difficulties in the woman, and was associated
with greater dissatisfaction and emotional distress.
[41,42,43,44] No such studies have been published
in women, but FSD would likely also be associated
with dissatisfaction and distress in the partner. In
addition, FSD trials usually exclude women whose
partner has any reported sexual dysfunction. In plannning studies to include partners of women with sexuual disorders, care would need to be taken to avoid
making desire discrepancy between partners into a
sexual disorder, and to avoid using partner assessmments as a study endpoint.

Validated self-report questionnaires have been standdardized in target populations, and permit privacy
that may lead to more accurate reporting. (See repport of Committee 6: Clinical evaluation and sympttom scales: sexual dysfunction assessment) Structtured interviews allow for follow-up questions that
may better define the problem, but require training
and monitoring to establish inter-rater reliability, and

IV. Recommendations for study
measures and endpoints
1. Primary endpoints should directly measure the
construct of interest sampled over an interval
of time appropriate to the construct, through
measures such as:
a. A validated, self-report measure of sexual
functioning to include domains/subscales
related to phases of the sexual response
cycle (specifically sexual desire, arousal,
orgasm and sexual pain – all processes
mediated via the nervous system), and/or
questionnaires or structured interviews asssessing specific phases, and able to meassure change over time with an intervention
b. A validated measure of sexual distress
2. Recall period should be 1 – 4 weeks; daily diarries are not recommended
3. Translations of self-report questionnaires must
be linguistically/culturally validated with crosscultural construct validation established.
4. Hormonal status should be considered to incclude separate evaluations/stratification of
premenopausal vs. post-menopausal women,
monitoring of menstrual cycle in premenopausal
women, analysis of effect of hormonal therapies.
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5. Secondary endpoints may include physiologic
measures, satisfying sexual events (this may be
least important for HSDD), partner assessments,
relationship satisfaction, etc.

V. Definitions of the specific
disorders with applicability
to the research questions
All research designs in sexual dysfunction clinical
trials must have participant inclusion and clinical
trial outcome measures that reflect DSM IV-TR
sexual dysfunctions. These have been outlined by
Committee 2.
With regard to the DSM-IV-TR and its relevance to
clinical trials, one of the major goals of the DSM-IVTR is to allow for the differentiation between sexual
complaints (short-lived, transient disruptions) from
sexual dysfunctions (persistent problems that are
distressing) and warrant treatment. The challenge
remains to make more objective the essentially
subjective line in the sand of what constitutes a
complaint versus a dysfunction. Although Diagnostic
and Statistical Manual for Diagnosis (DSM-IV-TR)
[44] diagnoses and/or criteria are now often used
uncritically by researchers and the legal profession,
the DSM-IV-TR does not provide any indication of
the huge variability in the level of empirical support
for the reliability and validity of different diagnoses.
Similarly, the validity of the classification system
is questionable given marked variations occurring
across time (e.g. age, stage of life, etc.) and across
cultures. Further, DSM-IV does not reflect differences
in cultures when establishing norms of behavior and
this remains a clinical judgment and may also be
reflected in difficulties in validating clinical research
across cultures.
There is a great deal of overlap or comorbidity of
sexual disorders in women. The Female Sexual
Function Index (FSFI), despite not initially meeting
development criteria for a Patient Related Outcomes
(PRO) measure [1,45], but often used as an outcome
measure in clinical trials, shows high correlations
between sexual constructs. For example, there was
a surprisingly higher correlation between the FSFI
arousal (psychological) and desire constructs than
FSFI arousal and lubrication which are supposed
to be measuring the same construct. (1,45] This
also points to the notion that desire and arousal
(psychological) may be the same construct in
women or too interrelated to effectively tease out and
measure independently. Clinical trials of sildenafil to
treat Female Sexual Arousal Disorder (FSAD) are
clear examples of the problem of overlap of disorders.
These trials attempted to include postnenopausal
women with only FSAD, but had a significant number
of subjects who also met the criteria for HSDD or

Female Orgasmic Disorder (FOD) (> 50% overlap)
[46,47,48,49]. Some clinical trials of testosterone to
treat HSDD in postnenopausal women also showed
overlap between HSDD and FSAD or FOD with
inclusion criteria that HSDD preceded the onset of
other disorders. [20,21,22 23] Often in clinical and
research settings, women are unable to differentiate
the two constructs of desire and arousal, which begs
the question-is it really the same construct we are
measuring? More data are needed regarding the
separation or overlap of sexual desire, sustained
desire, receptive desire, and cognitive/psychological
arousal.

VI. Obtaining a representative
study population – issues in
generalizability
1. S
 AMPLING A REPRESENTATIVE STUDY
POPULATION
General Principles. Sample selection for clinical
trials of candidate treatments for sexual dysfunction
in women is driven by the specific objectives of the
clinical trial in question, the degree of sample repressentativeness required to achieve these objectives,
and the requirement for experimental integrity that
permits unambiguous attribution of study effects to
study treatments. Inclusion criteria for research partticipants must ensure (a) representation of the cliniccal phenomenon of interest at levels appropriate to
the objectives of the study (e.g., study of safety, toleerability, or efficacy), and (b) representation of partticipant sample characteristics matched to the target
population to which it is wished to generalize clinical
trial results, which defines the external validity of the
study. [50,51,52]
Exclusion criteria are determined by the requiremment to ensure safety of study participants and by
the need to avoid clinical trial sampling procedures
from introducing confounding factors (e.g., recruiting
women who are involved in concurrent treatment effforts that may be productive or interfering, or who
are experiencing intractable relationship difficulties
rendering their sexual dysfunction refractory to pharmmacologic intervention) that would impair ability to
attribute treatment effects or lack of effects to the
treatment under study. The presence or absence of
such confounding factors in the sample population,
together with trial design and measurement parameeters, help define the internal validity of the clinical
trial, or the degree to which it is possibly to unambiguuously attribute clinical trial treatment effects to the
treatment per se. [50,51,52] There is often a need to
balance requirements for internal validity (achieving
a pristine experimental design and sample recruitmment strategy that permits unambiguous attribution
of treatment effects to the intervention of interest)
and external validity (ability to generalize from the
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clinical trial sample to the target population of women
with a given sexual dysfunction to which it is wished
to apply study results). [50,51,52]
Sample Selection in the Context of Clinical Triaa
als. Sample selection in the context of clinical trials
is driven by the specific objectives of the Phase I,
Phase II, or Phase III clinical trial. Phase I trials
focus on assessing safety and tolerability of a study
compound beyond data obtained in animal studies.
While sampling for Phase I trials of candidate comppounds in women may seem merely to require passsive participation of physiologically normal women
subjects, sampling for such trials may prove to be
more complex than first apparent. Examination of
safety and tolerability in clinical trials of treatments
of sexual dysfunction in women will require healthy
female participants, whose hormonal status (e.g.,
oral contraceptive use, menopausal status, hormmone replacement therapy use), pregnancy status
or pregnancy intentions, comorbid conditions and
concurrent medication use permits generalization of
Phase I safety and tolerability results to the intended
treatment populations. Moreover, sample selection
representativeness requires recruitment of particippants who are likely to complete the study across
the Phase I time interval and multiple potentially invvasive procedures involved in single dose, multiple
dose, and pharmacology studies, as systematic atttrition of intolerant subjects or those who suffer advverse effects can introduce interval validity violations
that will render safety and tolerability findings of limiited or no value.
Phase II clinical trials focus on identification of an
effective dose range for a candidate treatment of a
female sexual dysfunction, and early in the Phase II
trial a wide array of inclusion and exclusion decisions
must be considered in the selection of an appropriate
research sample. Following the general principle that
sample selection is driven by the specific objectives
of the research in question, it will prove critical to
sample women who experience a moderate level
of the clinical condition in question, as women
with an insignificant or an overwhelming level of
the condition will be unlikely to show any effective
dose treatment response vs. placebo. Similarly, with
respect to exclusion criteria, women experiencing
lifelong sexual dysfunction, women whose partner
relationships appear overwhelmingly to be a cause
of their sexual dysfunction, and women for whom a
specific medical or pharmacological issue appears
to contribute significantly to sexual dysfunction,
would not be appropriate candidates for a Phase
II study of a candidate treatment. Selection of
participants unlikely to attrit during the course of the
trial remains a concern. Phase II sample selection
should be guided by the need to create “greenhouse
conditions,” in part via selection of a sample with
appropriate levels of the dysfunction at focus
and lacking characteristics that would render the

dysfunction refractory to treatment, for identification
of an efficacious dose of a pharmacologic treatment
for a female sexual dysfunction. In seeking to do so,
the tension of balancing internal validity with external
validity is evident. In seeking this balance, many of
the sampling issues of core concern in Phase III
research, including sampling the diagnostic entity
at focus at appropriate levels and exclusion of
appropriate potential confounders without unduly
restricting generalizability of results, come clearly
into focus early in the Phase II trial process.
Phase III clinical trials aim to demonstrate the effficacy of a candidate compound for the treatment of
a female sexual dysfunction within a representative
sample of those experiencing such dysfunction and
who might reasonably constitute a treatment target
population. Accordingly, sample representativeness
in relation to the population of women suffering from
the dysfunction, balanced by the need for exclusion
criteria sufficient to ensure experimental precision,
are paramount concerns in Phase III research. Incclusion criteria for Phase III research are guided by
the need to capture participants who represent the
diagnostic entity under study, with representative sevverity of dysfunction (neither too little nor too much),
duration of dysfunction, and distress attendant upon
the dysfunction. At the same time, it is necessary to
exclude those for whom the trial might prove unsafe
and, to ensure internal validity, exclusion of those
whose hormonal, comorbid illness or medication,
and partner relationships might prove confounding
factors that obscure ability to attribute research ressults to the study compound. Again, a careful balaance between representativeness and precision is
thus required. In Phase III trials, involving the active
treatment of a woman’s sexual dysfunction that may
be situated in and affect her partnered relationship,
partner willingness and potentially partner consent
must be considered. Enrollment of partners as cliniccal study participants may also be a wise choice to
permit detection of positive or negative effects of
treatment of the index patient on her partner [53].

2. A
 dditional Considerations in
Sample Selection
Contextual and Interpersonal Factors. Within the
general need to select samples that are appropriaate for study of the research question at hand, and
to balance sample representativeness with exclussion criteria sufficient to ensure internal validity, it is
necessary to consider contextual and interpersonal
factors that are relevant to both concerns. External
validity may require representation of contextual and
interpersonal characteristics in research sample partticipants (e.g., participants drawn from ethno-cultural
groups that tend to inhibit female sexual expression;
women with childbearing responsibilities; women
with a burden of comorbid illness, or other stressoors; women with sexual dysfunction whose partners
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also have sexual dysfunction), while the inclusion
of samples with these complex characteristics may
serve to obscure effects of a candidate treatment on
endpoint indicators of female sexual dysfunction. A
progressive approach to research sampling, moviing from more highly select “greenhouse condition”
samples in Phase II research, maximizing internal
validity, to more representative and more heterogenneous samples in later stages of Phase III research,
permitting broader generalization of findings with
a foundation of highly internally valid studies, may
serve as a means for balancing external and internal
validity of research approaches.
Hormonal Status. In all research on female
sexual dysfunctions, it is critical to systematically
incorporate women’s hormonal status into sampling
strategies on the basis of anticipated hormonal status
moderation of effects of a candidate compound. At
a minimum, it would be anticipated that pre, peri,
and postmenopausal status women may differ
on the basis of hormonal milieu and anatomic
and physiologic aging in response to candidate
treatments; as such, sampling and research designs
must reflect this reality. In addition, it is likely that
hormonal contraception (oral, transdermal or
injection routes of delivery), and potentially ovarian
cycle phase, may moderate treatment effects and
sampling; research design, and assessment of
covariate assessment and control must be integrated
into research strategies in this area to address
related external and internal validity concerns.
Overlapping and Comorbid Conditions. A number
of overlapping and comorbid conditions may be both
representative of women with a particular sexual
dysfunction and confounding factors that could serve
to obscure clinical trial results. It is likely that women
with sexual dysfunction may experience medical
illnesses, psychiatric conditions, and medication
regimens that may contribute to their dysfunction, and
sampling for research seeking to demonstrate efficacy
of candidate compounds should exclude women
with such cofactors. At the same time, women with
sexual dysfunction in the treatment target population
to which it is wished to generalize may well have
these or other characteristics ranging from alcohol
use to smoking to concurrent psychotherapy to
relationship distress. Within a progressive approach
to increasing external validity after establishing
treatment efficacy within internally valid research
protocols, participants with a representative range of
concurrent relevant conditions may be sampled in
research that seeks to identify boundary conditions
of efficacy of a pharmacologic treatment of a female
sexual dysfunction.
Symptom Duration, Symptom Severity, and
Symptom Distress. For a variety of clinical, scienttific, and regulatory reasons, it is clear that symptom
duration, and as alluded to earlier, symptom severity,

and symptom distress need to be considered in samppling strategies. Symptoms that are life long may be
refractory to treatment, and symptoms that are highlly intermittent are unlikely to show treatment effects
within time-limited clinical trials. Similarly, symptoms
that are exceedingly severe, or exceedingly minor,
as measured via screening or interview metrics are
unlikely to be sufficiently responsive to treatment in
the context of a clinical trial. Finally, opinion generaally holds that distress attendant to symptoms of
sexual dysfunction is both necessary for diagnosis of
such dysfunction and is a potential treatment-sensittive endpoint. Accordingly, avoidance of exceedingly
high or low levels of distress may be advisable in
sampling for clinical trials in sexual dysfunction.
Additional Areas of Interest. Evaluation of
subject’s level of satisfaction with treatment may
provide information about overall acceptability of
the intervention, taking into account therapeutic
efficacy, tolerability, and convenience. Quality of life
measures may also be of value.
The Partner as a Subject. It is well recognized that
sexual dysfunction is very often embedded in the
context of a couple relationship. Not only may it be
advisable for partner willingness and partner consent
to be assessed, but it may also prove valuable in
exploring treatment effects to examine treatment
impact on the female participant as well as on her
partner. Placebo-controlled clinical trials in sexual
dysfunction have indicated that female partners of
treated male patients may experience substantial
positive benefits of partner treatment and exploration
of the reverberating effects of treatment of women
with sexual dysfunction on the index patient and her
partner is certainly warranted [54,55]

3. Nature of Control Group
Selection of a control group for clinical trials in female
sexual dysfunction should be guided by the same
imperatives as sample selection for those randomiized to treatment conditions: representativeness of
the clinical parameters under study as appropriate to
a Phase I, Phase II, or Phase III study, balanced by
the need for internal validity and experimental clariity. Research of this nature may involve crossover or
repeated measures designs in which an individual
woman participant serves as her own control, with
consequently increased statistical power and apppropriate consideration of drug washout periods;
it may involve a placebo-control group in which a
single sample of appropriate representativeness
is randomized to treatment or control condition, or
it may involve a randomized controlled trial involviing randomization of appropriately representative
participants to a placebo group, an investigative
compound, and a comparator (when available) to
determine the efficacy, equality, or superiority of a
candidate treatment of a female sexual dysfunction.

1057

comitte 21.indd 1057

8/25/2010 1:18:01 PM

Special sensitivity and effort to avoid systematic atttrition of control arm participants who may not experrience symptom relief and who may bear the burden
of side effects is needed to avoid compromising the
internal validity of the clinical trial.

VII. Issues in statistical
analysis
1. PLACEBO-CONTROLLED TRIALS
Large placebo-response in FSD trials makes it diffficult to demonstrate significant drug-placebo differeences. Large placebo responses (>50%) are likely to
lead to failed trials.
Some concern may be raised for measures with placcebo response over 40%, too, but a 42% placebo
response on the primary endpoint for a trial of sildennafil for FSAD did not prevent significant statistical
separation from placebo. A subgroup of patients with
FSAD + HSDD showed poor drug-placebo separattion but the placebo response was only 2% higher
(44%). [47] Thus, subpopulation assessment may
provide direction for future trials, particularly in terms
of inclusion and exclusion criteria.
Low placebo response may obviate such problems;
e.g., in the primary endpoint of a trial of a melanocortin
receptor agonist in FSAD, the published main
endpoint, a sexual satisfaction scale from 0 (extremely
dissatisfied) to 5 (extremely satisfied), showed 82%
of patients satisfied with bremelanotide vs 10% with
placebo after twenty attempts at sexual intercourse.
Earlier timepoints, after four and twelve attempts,
were similar for placebo (12 and 15% satisfied,
respectively) but showed increasing rates over time
with bremelanotide (52 and 78%, respectively),
p=0.01 for all of these comparisons. [56]
Placebo response in excess of 50%, however, can
severely limit the assay sensitivity of a clinical trial.
The ultimate example would be 100% placebo ressponse, of course, which would allow no differenttiation from active treatment. As an illustration of
this problem, a daily diary measure of maximum
intensity of sexual desire in premenopausal women
with HSDD was used as a co-primary endpoint in
the flibanserin phase III project. Although percent
change from baseline was not a pre-specified endppoint and individual percent patient changes were
not evaluated, the crude group placebo response
on this measure exceeded 50% in all trials, at appproximately 60-70% per trial, and the diary desire
measure was the least robust endpoint in the series
of trials. [57]
Relationship to measure, recall period, etc. A
given measure tends to have a specific recall
period, of one, seven, thirty days, etc. Controversy
exists on what is an adequate period for a patient

to make sense of her pattern of sexual symptoms,
but women with HSDD have newly been debriefed to
indicate unequivocally that they do not accept a oneday recall period, but do endorse a one to four week
recall period related to sexual desire. [12]
In the same flibanserin studies as described just
above, with a crude overall 60-70% response to
placebo on the daily desire measure, the FSFI
desire self-ratings, with a 4-week recall, showed
33% or less mean crude overall effect in the placebo
groups. On other endpoints, e.g., changes in sexual
distress (seven-day recall period) and proportion
of patients rating themselves as improved on a
global impression question (recall period: 4 to 24
weeks), placebo response was similarly low. The
credibility of the e-Diary’s one-day recall results is
thus questionable, as it is such an outlier in terms of
placebo response. (Figure 1)
Relationship to Number of Treatment Arms. A
supposition sometimes made is that the lower the
proportion on placebo (the higher number of active
arms; the higher the proportion on putatively “active”
drug), the higher the placebo response. Too few
large-scale trials in FSD have been done to establish
this effect in FSD. The BI development program
used 2-arm, 3-arm, and 4-arm trials (50, 33, and
25% on placebo, respectively). Of well-powered
phase III trials, one out of two 4-arm trials had high
placebo response; neither of two 3-arm trials had
an excessive placebo response, and neither of the
two-arm trials had a high placebo response. The
two TTS Phase III and three Phase IIIb/IV trials in
surgically or naturally menopausal women were all
done with a two-arm design (50% on a single level of
TTS, 50% on placebo) and were uniformly positive
with moderate placebo response.

2. DOSE-FINDING
Duration. Duration of treatment in dose-finding
studies must be consistent with onset expected and
with practical clinical realities: if an agent shows no
obvious onset of efficacy within one, or at most two,
months of use, poor (or no) compliance thereafter,
and thus poor efficacy should be expected. The
maintenance dose should be achieved reasonably
early, at least within the first month; consuming more
time for titration of dose may be impractical.
Sample Size. In general, sample size should be
large enough for adequate power of the trial to conffirm whether further development of a treatment is
worthwhile or not. Trials based on main endpoint
separations and variance values consistent with less
than 75% power cannot inform such decisions with
much accuracy. Dose-finding done early in developmment with small numbers of subjects (n/treatment of
20-75) may help guide future development in dosaage but can mislead by Type I and II errors as to
whether the treatment actually works. An alternative
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Fig 1. Mean Change From Baseline with Placebo by
Endpoints in Phase 3 HSDD Trials

is to perform several trials each with moderate statisttical power and look for patterns of confluence.
If done late in development, dose-comparisons multipply costs and patient burden in seeking the minimum
effective dose because a large number of patients
may be given inactive doses. This is likely to impact
compliance and subject retention negatively.
Controls. Dose-finding not controlled with parallel
double-blind placebo may mislead by overly positive
results due to a high “placebo” effect. A positive conttrol, if any were available, is not an adequate substittute for placebo because superiority over a positive
standard is highly unlikely, and similarity to a positive
standard may mislead because both agents may
not have exceeded a placebo if one had been inccluded. However, using a dose of the agent at what
is demonstrably a no-effect level in Phase I studies
may help surmount the difficulties of using a placebbo. These include rejection by some ethics review
boards, and poor enrollment due to low expectations
of obtaining personal benefit.
Fixed vs Flexible Dosing. Fixed dose design can
create a barrier to efficacy if side effects arise early
and the onset of efficacy comes late, factors often
leading to excessive subject dropout, especially in
non-progressive conditions such as FSD. Yet, flexdosing mixes in time effects, potentially obscuring
dose effects. A forced up-titration to a fixed dose may
be the best compromise to determine the minimum

effective dose. Yet flex-dosing is the only way to opttimize the dose for all patients in a treatment group,
thus maximizing opportunity for drug-placebo separration and to best simulate effects to be expected in
clinical practice.
Rescue down-titration may add value to salvage
fixed-dose trials by helping lower dropout rates.
Maximum Dose. In early dosing studies of patients
with FSD, it may be more germane to be guided in
the maximum dose not only by toxicology results
or side effects in an indication with high patient
symptomatology (depression, etc), but more so by
the side effect profile in normal female subjects, who
tend to approximate closely the tolerability profile of
women with FSD.
Timing of dosing. Sedative agents should be given
at bedtime; activating agents should be given in the
morning. Doses of agents which cause nausea, etc
should be administered with meals if that does not
impair absorption. In general, dosing instructions
should seek to minimize side effects in a practical way.
The number of doses per day is another practical
issue. Trials should keep the regimen practical for
patient compliance, not exceeding twice daily dosing
unless strongly informed by short half-life issues.
Intermittent Dosing. Trialists and sponsors should
consider intermittent dosing if the indication amounts
to an episodic disorder; e.g., in arousal, orgasmic,
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sexual pain disorders; that is, if symptoms relate
chronologically to sexual activity or if the agent works
upon first dose. This schedule appears to have less
potential for treatment of desire disorders.
Pharmacokinetics (PK). A short half-life may dicttate dosing before sexual activity, or at the time of
day just before sexual activity is most likely. If the
half-life is much less than 8 hours, it may still be
effective for FSAD if taken just before sex at bedttime but may require exclusion of, or special dosing
alarm/reminder system for, women whose pattern is
for sexual activity in the morning. The possibility of
cumulative effects must also be considered, even
for short half-life agents. For agents with long halflives, cumulative effects (positive and negative) may
overshadow first-dose effects, so trial designs must
take this into account with slow increases in doses
and emphasis on chronic rather than acute efficacy
and safety.
Drug interactions must be considered for agents that
are CYP-450 metabolized, especially for those with
active metabolites.
Pharmacodynamics (PD). Pharmacodynamic studies
early in drug development can obtain useful preliminnary answers to several vital questions:
- Which come first, side effects or efficacy?
- How long must the patient be treated before a dose
is found to be effective, or can be assured to be inefffective?
- Can an expected (early-onset) side effect be used
to guide dosage for a late-onset drug?
Side effects and their severity may depend on the
rapidity of upswing in plasma concentration, not just
on the absolute Cmax; slowing absorption (even if
only with food) may make a medication more toleraable and allow the patient to persist in compliance
until she obtains efficacy.
Carefully chosen surrogate endpoints potentially can
guide dose-finding in later studies, e.g., if an agent is
sedating, prospective measures of sedation, attenttion, and/or cognition are likely to give stronger dose
differentiation than simply a general inquiry about
how the subject feels. Similarly, self-rating scales
can be modified to a shorter recall period to fit the
restrictions of early (phase I trials), e.g., a 4-week
recall can be shortened to 1 week. [31]

3. DURATION OF TREATMENT
Three months may be adequate to test for induction
of effects on feeling states (sexual desire, sexual disttress) but may not be long enough to alter a couple’s
dysfunctional pattern of sexual inactivity and/or disssatisfaction, whether it was a consequence of the FSD
or not. Thus, this duration may be suitable for Phase

II trials, but not for Phase III studies, in which sexual
activity, and in particular the frequency of satisfying
sexual events, is likely to be required as a primary
endpoint. Several trials have shown concordance of
improvement in feeling states and satisfying sexual
activity over this period [20,21,22,23,58,59,60,61].
Female Sexual Disorders are rarely of short duration.
Thus, controlled testing of maintenance for six months
or longer may be useful to confirm maintenance of
effect. A parallel trial with placebo for over a year is
in process for the TTS (www.clinicaltrials.gov) but it
may be more practical, particularly for retention of
subjects on placebo, to use a randomized crossover
from open-label “active” treatment to drug vs placebo
after several months to obtain plateau maintenance
effects. This has been used successfully in a 48week design in premenopausal women with HSDD.
[37] When considerations of withdrawal are relevant,
this design may be particularly useful.

4. EFF

ICACY MEASURES AND THE
CURRENT PROCESS AND PROBLEMS
All measures of a particular construct associated with
the sexual disorder should have convergent validity.
When well-validated measures fail to converge
statistically with novel measures, concerns about the
suitability of the novel measure arise.
Excessively high placebo response may be
measure-specific, as explained above. Excessively
low placebo response may also occur, even for
measures that discriminate FSD patients well from
normal women. Poor response on such a measure
can suggest lack of efficacy if the active treatment
does not separate from placebo on the measure.
However, if it is an outlier among measures, the
presumption instead should be that the measure is
insensitive to change with treatment, as no history
of ability to detect treatment responsiveness is
currently available, because all the treatments are
novel. This currently appears to be a particular
problem for measures in FSD trials as data on
treatment responsiveness of validated instruments
is not published (e.g. proprietary tools used in TTS
trials). This can occur because of irrelevance to
patients or because of design flaws in the measure, if
other measures in the same trial do show separation
between active treatment and placebo, e.g., crude
overall group placebo response was about 5%
on a daily e-Diary question on intensity of sexual
distress (not a thoroughly validated measure) in
a set of Phase III trials of premenopausal women
with HSDD, whereas crude overall group placebo
response on the well-validated FSDS-R (measuring
frequency but not intensity of sexual distress) was
about 15-20% in the same women at the same time,
and crude overall group desire improved 26-33%
on the well-validated FSFI desire domain. Thus,
the credibility of the e-Diary distress item results is
questionable. (Figure 1)
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This points to a major potential problem of daily meassurement: that the measurement itself influences
ratings. Whether the level of placebo response variied so greatly between measures (daily desire, 60%
response or more; daily distress, 5% response, both
in the same placebo group) because of the frequenccy of measurement, and/or because of the power of
suggestion invoked by the measure, the large dispparity between measures suggests a serious probllem with daily measurements of feelings related to
HSDD. Self-ratings with a 7 to 30 day recall period,
the FSFI and FSDS-R, generally showed less than
40% crude overall group placebo response in the
same program. This demonstrates the importance of
less frequent measurement, which has been argued
on theoretical and practical grounds. [62]

5. S
 AFETY MEASURES AND ADVERSE
EVENT MONITORING
Spontaneous reporting of adverse events is the
standard method, but it is known in general to give
lower incidence rates than prospective, elicited
reporting. The prime example in this field is that the
first selective serotonin reuptake inhibitor (SSRI)
antidepressant, fluoxetine, was originally described
in the package insert as associated with a 1.9% rate
of sexual dysfunction. Prospective, elicited reporting
of sexual dysfunction with now-standard rating
scales such as the Changes in Sexual Functioning
Questionnaire (CSFQ) have shown rates of FSD
more than 15-fold higher. [63]
The FDA’s new standards require prospective, elicited
reporting of suicidality. The FDA has also mandated
prospective, laboratory-based determination of
whether an agent causes infertility. As appropriate,
determination of relevant endogenous sex hormone
levels should be used to inform long-term safety,
e.g., carcinogenesis and cardiovascular disease.
Thus, certain classes of compounds may require a
longer treatment period to determine safety.

VIII. ADDITIONAL ISSUES IN
FSD TRIALS
Comparator trials. No gold standard treatment
for comparison exists, although tibilone, the Eros
device, the testosterone transdermal system for
postmenopausal HSDD, or behavioral treatments
may serve as models to inform calculation of a
sufficiently powered trial (not over-powered or underpowered).
Statistically significant change vs. clinically
meaningful effect. Standards for statistical
differences and clinically important differences
must be determined a priori or anchored by a global
measure of change: efficacy and effectiveness.
Achieving a statistically significant difference between
a new treatment and placebo is insufficient to define

the value, or effectiveness, of the new treatment.
The latter can be done only by finding a clinically
meaningful difference between the two treatments.
This can best be done by comparing the proportion
of responders between the treatments.
Confluence of arbitrary responder values and
clinical data to determine responders. Few
normative population data are available to help
establish responder criteria for adequate sexual
function in pre- and post-menopausal women, but
a value of 25, 30, or 50% of normal functioning
might be chosen arbitrarily as a responder value for
various endpoints. Data from comparisons of women
volunteers with a given FSD diagnosis vs volunteers
without sexual complaints suggest that such values
would be clinically meaningful.
For the FSFI desire domain, the minimum score is
1.2 and the maximum is 6.0. A 20% improvement
based on the maximum score would be 1.2. A 50%
improvement based on the baseline score would
be 0.9, but patients can improve by increments
no smaller than 0.6, so 0.9 would amount to 1.2
anyway. The value of +1.2 to define a responder on
this measure corresponds with the value determined
by anchoring methods (see below).
For the FSDS-R, an improvement of 6 points has
been recommended by the author of the scale, L.
Derogatis, as a responder value, which corresponds
for this 13-item, 52-point scale to approximately a
one-half point change per item. It corresponded,
in the flibanserin Phase III program, to a 20%
improvement toward the scale maximum for
functionality, i.e., zero. [4]
Confluence of anchoring methods to determine
responders. Alternatively, anchoring a responder
value in terms of a patient global impression question
can be used.
For the TTS Phase III project in surgically menopausal
women with HSDD, to define responders on the
desire measure, the desire domain of the Profile
of Female Sexual Function (PFSF), a value was
chosen by anchoring for optimal sensitivity and
specificity on the Patient Benefit Evaluation (PBE),
i.e, 9.0. Comparing to the baseline mean on the
PFSF, 21.3, a responder would be one with a 42%
increase in desire.
In the TTS project, responders on the sexual distress
measure, the Personal Distress Scale (PDS), were
defined the same way, resulting in a responder value
of -20 versus the baseline mean score of 65.05; this
represents an improvement of 31%.
In the flibanserin Phase III project in premenopausal
women with HSDD, responders on the FSFI desire
domain or on the FSDS-R distress measure were
defined similarly, but the anchoring used the mean
difference (on the desire measure or distress
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measure) between those self-rated on the PGIImprovement as unchanged vs those minimally
improved. The logic here is that a responder is
one who achieves the minimum clinically important
difference (improvement) between no treatment and
treatment. The responder value was the same when
calculated as the difference between those self-rated
as minimally improved vs those much improved. This
method of analysis seeks to determine the minimum
clinically important difference between optimal and
suboptimal improvement with treatment.
By either the PGI-anchored method of defining a
responder, or by anchoring for optimal sensitivity
and specificity on the PBE, the responder value
was 1.2 for the FSFI-desire domain, and -6 (+1,
depending on trial and method) for the FSDS-R. Use
of independent data sets on women with HSDD not
in a clinical trial, or in different clinical trials derived
the same responder value.[11] Seeking and finding
such a confluence of values helps assure the clinical
meaningfulness of the definition of a responder.
On the 2-to-10 FSFI desire domain score (of two
items, each rated 1-5), which in its standard analysis
is multiplied by a factor of 0.6, an improvement of
1.2 represents a change of 2.0 in the raw score,
i.e., exactly two scale points. The baseline mean in
the flibanserin program was 1.8 for the FSFI desire
domain. Thus, the PGI-anchored responder value
represents a 67% improvement.
FSDS-R mean values of about 30 have been found
for untreated premenopausal and postmenopausal
women with HSDD or FSAD (vs scores of 3-4 in
women with no sexual complaints) [4]. Thus, a
decrease of 6.0 points would represent a 20%
improvement for patients on the mean.
In any case, a reasonably large ratio of efficacy with
active treatment over placebo is required not only for
statistical significance but also for clinical relevance.
This may alternatively be registered on effect size
(mean difference divided by the common standard
deviation at baseline) of at least 0.2 (small) to 0.5
(moderate), a statistically significant difference in
the proportion of responders (usually >10%; e.g.,
anchored on the difference between no change
and minimal improvement or between minimal
improvement and much improvement on the patient’s
global impression of change), or an (adjusted) odds
ratio close to or exceeding 1.5. In the FSAD trial
of Berman et al. [47] for instance, a subgroup with
both FSAD and HSDD was included. Their adjusted
odds ratio (OR) was 1.09 or 1.14 (primary endpoints
question 2, and question 4), which demonstrated that
inclusion of such dually–diagnosed patients formed
the efficacy issue within the overall analysis, not a
high placebo rate. The ORs for FSAD-only patients
were impressive, with values of 7.98 and 10.95 on
the two respective questions (p<0.001),

An example that involves comparing the proportion
of responders is use of the testosterone transdermal
system for HSDD in post-surgically menopausal
patients. In the two trials of TTS in such patients, the
% responders on PFSF desire, defined by anchoring
(at a cut point of 8.9) to optimize sensitivity and
specificity using a patient benefit evaluation question
(yes or no meaningful benefit from the treatment) to
define responders vs nonresponders, was reported
in the SM1 and SM2 trials as favoring TTS over
placebo significantly at 45.7/34.8% and 42.2/25.1%,
respectively. For PDS distress, similarly defined,
responders were also significant in both trials:
51.3/34.6% and 49.2/33.9% respectively.
The level of improvement required to define a
responder on PSFS desire and PDS distress based
on the TTS FDA advisory committee slide set of
December 2004 was 42% for PFSF Desire (>8.99/
mean baseline of 21.3), -31% for PDS distress (<20/mean baseline of 65.05).
Remitters. A higher standard, but the one with
the utmost clinical meaning, would be for a new
treatment for FSD to produce a meaningfully higher
rate of remission than placebo. Treatments for
FSD cannot be expected to produce a high rate of
remission, given that FSD may often, or perhaps
even usually, be not only biologically mediated
in part but also mediated and/or perpetuated by
psychosocial factors. However, all new treatments
should be evaluated not only for ability to induce
response but also for ability to induce remission.
Clinically meaningful superiority to placebo on the
rate of remission should be an achievable goal.
On the FSFI desire domain, for instance, the cutoff
between women with HSDD and normal women has
been found to be >3.0 on the derived version of the
domain. That is, achieving a score of 3.6 would be
required for remission. The baseline means in the
flibanserin program were 1.8, so an improvement of
1.8 would represent a 100% (mean) improvement.
For the FSDS-R, the baseline value in the flibanserin
program was about 30, and the established cutoff
between HSDD and no FSD is 15. [4,30] This cutoff,
representing a 50% group mean improvement, could
be used to designate remitters.
Ethical Issues. Ultimately, somatic treatments will
be prescribed mostly by clinicians not expert in
FSD. Thus, an ethical issue arises as to how well
they can screen/diagnose patients as candidates for
such somatic treatments. To fill this need, acceptably
simple (and brief) screening/diagnostic tools for
non-expert clinicians must be well validated before
approval of such agents. [64] A method for such
validation is a one-way crossover study in which
results of two diagnostic interviews are compared
after a substantial sample of patients are screened
using the new screening/diagnostic tool by a non-
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trained, non-expert clinician, followed by diagnosis
by an clinician expert/experienced in diagnosing
FSD who is not permitted access to the non-expert’s
diagnostic decision.
FSD impairs quality of life. However, it is, of course,
non-life-threatening. Thus, the burden of proving a
very high level of safety must be assumed by sponssors of treatments for FSD. No treatment for FSD
should be recommended that has not stood the test
of a large (multi-thousand-patient), long-term (at least
1-2 year) prospective evaluation of safety in the target
population, using appropriate safety measures and
appropriate controls, without causing life-threatening
side effects or being associated with a rate in excess
of placebo of laboratory abnormalities known or exppected to be associated with long-term health risks,
be they as specific to FSD as prolactin levels or as
nonspecific to FSD as cholesterol levels. Thorough,
perspicacious, scientifically valid risk management
practices and studies must be assumed by sponssors after marketing, also, because of the significant
multiple-effect to be expected for patient exposure
compared to even large programs of clinical trials.
Disclosure of results. For the advancement of the
field of treatment of FSD, it is incumbent on sponsors
to disclose trial results. Proprietary concerns must
be acknowledged and accepted. However, ordinarily
in the past an ineffective treatment was seldom
acknowledged in public. This can easily prevent or
retard research funds from flowing from continuing
fruitless mechanisms of action into useful directions.
Trial results (at least in the US) have become subjject to disclosure in www.clinicaltrials.gov to be conssidered for publication in peer-review journals. This
new standard has opened doors to disclosure. Howeever, this remains to be seen, as the policy has been
in effect only since 2007.
Post-conduct issues. Selective publication of posittive results obscures difficulties to be expected in
replication of trial results, and in effect, magnifies the
efficacy of an agent. Thus, this is strongly discouraaged in favor of full disclosure of all results in each
phase of investigation of a new agent.
Post-hoc analysis of “evaluable patients” rather than
intent-to-treat (ITT), and publication of the latter withoout the former, or failure to provide fair balance bettween conflicting analyses in publications, are also
strongly discouraged. Like selective publication of
positive results, these practices unfairly magnify effficacy expectations.
Issuing press releases before submitting results
to peer-review publications, while a temptation for
sponsors, serves only to negatively affect the view
of the FSD scientific community and regulatory bodiies alike about the utility of a new agent, and is to be
discouraged.

VIIII. Conclusions
Fine-tuning outcome measures to directly assess
the specific FSD construct under evaluation should
lead to improved ability to demonstrate efficacy
when such an effect exists. Future clinical trials
should include clear population definitions, direct
and indirect measures of the specific FSD construct,
and procedures to allow generalizability of diagnosis
and treatment to the general/target population.
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Margaret McCarthy.
A. BACKGROUND AND RATIONALE

1. C
 entral and peripheral anatomical and
physiological aspects of female sexual
function and the influence of hormonal milieu,
neurobiological factors and interaction with
psychological factors;

Understanding the anatomical, physiological,
neurobiological and endocrine mechanisms behind
sexual function, dysfunction and responses are of
paramount importance. The interaction of these with
psychological mechanisms is crucial in the field of
sexual medicine. In this context, it is important to
highlight that in women changes in physiology do
not necessarily induce sexual dysfunction, while
sexual problems may occur despite a normal sexual
physiology.
The sexual response cycle has traditionally been
described by the stages of sexual desire, arousal
and orgasm. Since the early descriptions of thesel
stages by Masters & Johnson [1] and later, Kaplan
[2], the stages have been challenged [3]. Substantial
advances have also occurred in the understanding
of physiological aspects of sexual function and
dysfunction, driven by more and more sophisticated
methods of their measurement. Particularly, the
application of neuro-imaging methods during the
last years has significantly improved our knowledge
of central mechanisms related to women’s sexual
function and dysfunction. In this context, research on
peripheral mechanisms and the interaction between
central and peripheral mechanisms have given us a
better understanding of feminine desire, arousal and
orgasm. There is also an increased awareness of
the interaction between physiological responses and
psychological/behavioural factors and their influence
on sexual function.
Due to ethical constraints and experimental
limitations much of our knowledge has been obtained
from animal studies, but an increasing amount of
evidence is arising from human investigations.
In this context, the aims of this chapter are to
describe:

2.

Pathophysiological processes impacting
on women’s sexual health. Since the
3rd International Consultation on Sexual
Medicine has a number of chapters devoted
to comprehensively describing the role of
both animal models for studying women’s
sexuality and (committee 7) the importance
of the hormonal milieu on women’s sexual
health (committee 23), the current chapter
will not include any large debate about those
items. Furthermore the pathophysiological
processes are only described briefly as other
chapters cover pathophysiological aspects of
FSD more extensively (committee 9 and 25).

The chapter reviews existing literature with a focus
on the most recent data and includes earlier studies
if they are relevant for dealing with the concept of
women’s sexual arousal and orgasm. The chapter
includes animal studies when no human studies
exist.
In accordance with the consultation criteria, wherever
possible the basic principles of evidence-based
medicine have been used in the evaluations on the
included studies. We have primarily included papers
which have been through a peer review process.
However, the current guideline (ICUD guidelines) for
grading level of evidence is often difficult to apply
on animal and laboratory studies investigating basic
anatomy and physiology.
When describing the physiological fundament of
arousal and orgasm it is noteworthy that it is difficult to
find out a comprehensive definition for female sexual
arousal [4]. It has to be subdivided into an objective
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and a subjective part, and is in the litteratture often
based on what is considered dysfunctional. Thus,
sexual arousal could be describe as “a combination
of objective and subjective signs; the bodily reactions
as vulvar swelling, vaginal lubrication, heavy
breathing and increased sensitivity of the genitalia
combined with the subjective experience of feeling
pleasure and excitement”. Orgasm, in contrast, may
be defined as “a variable, transient peak sensation
of intense pleasure, creating an altered state of
consciousness, usually accompanied by involuntary,
rhythmic contractions of the pelvic striated
circumvaginal musculature, of the with concomitant
uterine and anal contractions and myotonia that
resolves the sexually induced vasocongestion
(sometimes only partially), usually with an induction
of well-being and contentment” [5] .

B. DEVELOPMENT AND
DETERMINATION OF SEXUAL
PHYSIOLOGY AND ANATOMY
Understanding the physiology of adult female sexual
behavior requires knowledge of events that occur
early in development and the understanding of the
neural control of female sexual behavior includes
consideration of those brain regions essential to
motivation, consummation and reward. The basic
principles of the neural control of sexual behavior
apply to an impressively broad range of species,
from fish, lizards and birds to rodents, guinea pigs,
dogs, rabbits, sheep and non-human primates.
The importance of the biological mechanisms
regulating reproduction in animals is much greater
than that in humans. Stereotyped sexual behavior
and coitus occurs normally only in estrous, whilst
human copulation can occur during the entire
ovarian cycle, and even during preganancy and
in the postmenopausal condition, demonstrating
relative freedom from hormonal control [6] and is
influenced by cognitive, cultural, and social factors
as. Nevertheless, there is still value in understanding
the basic cellular mechanisms establishing the
physiological and neuronal parameters upon which
other variables act to influence human female
sexuality. Often only studies in animals can provide
this insight by allowing observation, experimentation
and hypothesis testing to occur. Reviewed here is
the current understanding of the biological principles
of sexual behavior at the most fundamental level.

I. Sex determination and
differentation
In mammals, sex is determined by a single gene on
the Y chromosome, the Sry, for sex determining region
of the Y chromosome, with codes for the protein tdf,
for testis determining factor. The tdf is a transcription
factor which initiates a cascade of gene expression

and protein products that will direct the development
of the bipotential gonadal anlage towards a testis
[7]. In the absence of the Sry gene, this same
gonadal anlage will become an ovary. The brain is
also sexually differentiated in males and females by
gonadal steroid hormones and this process occurs
during a restricted developmental window termed
the sensitive period. In rodents the sensitive period
is during the last few days of gestation and first week
of life and the critical hormone for masculinization
is estradiol derived from testicular androgens. In
primates, including humans, the sensitive period
is largely prenatal, beginning in the 2nd trimester,
and the critical hormone for masculinization is
testosterone. At first consideration these differences
might make it seem that rodents and humans are
so different they are not worth comparing, but what
really matters is the cellular mechanisms by which
the steroids are acting to differentiate the brain.
Estrogens and androgens often converge on the
same cellular mechanisms and only by identifying
those mechanisms can we determine whether there
is a commonality is steroid hormone action in the
brains of humans and animal models.

II. Female sex behavior is
controlled by a hormonally
responsive neuronal network
Sexual behavior is a simple phrase for a complex set
of actions that includes motivation to seek partners,
evaluation of critical stimuli, motor execution of the
behavior and rewarding physiological processes that
reinforce the behavior so it will be repeated again.
Each component of the behavior involves multiple
brain regions but we can identify specific critical
nodes that are essential for gating information in
order to produce a functional behavioral output. Not
surprisingly, neurons in each of the critical brain
regions express high levels of steroid receptors,
thereby creating a hormonally sensitive neuronal
network (Figure 1). The fundamental core of the
network is those regions that control motor execution
of the behavior. In rodents, the female adopts a
sexually receptive posture, referred to as lordosis,
which allows the male to mount and intromit. We
know that the ventromedial nucleus (VMN) of the
hypothalamus is an essential brain region for the
executing of this process; if it is damaged or destroyed
the female will not exhibit sexual receptivity. The
estrogen receptor expressing neurons of the VMN
then project to the estrogen sensitive neurons of
the midbrain central grey and those neurons project
on down to the spinal cord and activate the motor
neurons innervating the critical muscle groups on
the back. The sensory information associated with
mating is then received at the spinal cord and passed
on back up the line to activate the same regions as
well as those associated with reward, such as the
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ventral tegmental area and the nucleus accumbens.
The VMN receives critical input from the amygdala,
which has in turn received olfactory information,
an important evaluative signal in the rodent world.
The preoptic area (POA) is an additional critical
hormonally sensitive region that shares reciprocal
connections with the VMN and other brain regions
relevant to mating. The POA is considered the critical
area for male sexual behavior, but influences female
behavior as well, in part by exerting an inhibitory
influence over its expression (see for review [8]).
Because the motor patterns involved in male versus
female sexual behavior are so notably different,
particularly in our animal models, there is a tacit
assumption that separate neuronal networks exist
within the brain to specifically regulate the expression
of each. However there has been no male versus
female circuit identified to-date, and it maybe that
the reality is the neuronal underpinnings of male
versus female sex behavior are largely the same but
critical nodes are weighted differently. The weight
of a particular node is a function of the number of

Figure 1: Female sexual behavior is controlled by
a hormonally responsive neural network. Emerging
evidence suggests the same neural network exists
in the male brain but the relative weighting of each
region varies from that in females. Weighting is a
function of the number of neurons or glia, the length
and degree of branching of the dendrites and the
overall density or number of synapses. These parr
rameters are largely determined by gonadal steroids
during a developmental sensitive period but are
then activated by adult circulating hormones. Additr
tional changes to the relative weighting of particular
brain regions can occur in the adult brain as well.
The VMN (ventromedial nucleus of the hypothalamr
mus) is the principle brain region controlling female
sexual behavior and it has reciprocal connections
with the POA (preoptic area), the principle brain regr
gion controlling male sexual behavior. Both regions
receive and deliver extensive inputs throughout the
brain, including he amygdala, septum, regions of
the cortex, the MCG (midbrain central gray) and ultimr
mately to the spinal cord.
Courtesy of McCarty M.

neurons, the phenotype of the neurons and the
synaptic connections of the neurons. In other words,
the sex differences we observe in the brain are the
weighting that pushes the network towards one or
the other behavioral output.

III. The Organizational /
Activational Hypothesis of
sexual differentiation of the
brain.
It was 50 years ago this year that an iconic paper
was published by Phoenix, et al. [9] which provided
a framework upon which all subsequent research
into sexual differentiation of the brain has been hung.
Referred to as the Organizational / Activational
Hypothesis, this simple postulate states that early
actions of gonadal steroids act to organize the neural
architecture regulating sexual behavior and that
secretion of gonadal steroids in adulthood will activate
this previously organized substrate to permit sexspecific sexual behavior in response to appropriate
stimuli (Figure 2). The difference between males and
females is achieved by differences in the hormonal
profile early in development and this is achieved
by copious production of testicular androgens in
the late gestation fetal male contrasted with the
quiescent ovary in the female. The onset of testicular
steroidogenesis in the fetus marks the beginning of
the sensitive period for sexual differentiation of the
brain. Shortly after birth the testis ceases androgen
production and both males and females are devoid of
circulating gonadal steroids until the onset of puberty
weeks (rodents) or years (primates) later. Two critical
predictions of this postulate are that reversing the
hormonal milieu of males and females neonatally will
permanently alter their behavior in adulthood and
that reversing the hormonal milieu of adult males
and females will not reverse adult behavior.
The role of estradiol in the masculinization of sexual
behavior in the rodent is undisputed but has recently
been challenged as being the sole mediator of the
differentiation process [10,11]. Converging evidence
suggests that androgens are also a key mediator
under normal circumstances, and although the
entire process of differentiation can be completed
with exogenous estradiol treatment, the natural
course of events involves androgens as well. This
highlights the complexity of hormonal modulation
of the differentiation process and emphasizes the
need to understand the mechanisms of hormone
action as opposed to just what the hormones are.
This is particularly important when we consider
the hormonal modulation of sexual differentiation
in primates, where the evidence for a critical
masculinizing effect of androgens is undisputed, and
a role for estrogens considerably more controversial
(see for review [12]). Consistent with the importance
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of androgens and a lesser role of estrogens, human
males with a mutated gene for the estrogen receptor
or the aromatase enzyme are phenotypically and
psychologically male whereas genetic males with
a mutated androgen receptor that renders them
completely androgen insensitive, are psychologically
female. This does not negate the value of animal
models to understand sexual behavior in humans, as
the cellular mechanisms initiated by estradiol versus
testosterone frequently converge. Whether this is
the case for sexual differentiation of the primate
brain is currently unknown. So, what are the cellular
mechanisms by which steroids induce permanent
changes in the developing brain?

IV. Mechanisms establishing
sex differences in the brain
relevant to sexual behavior
As discussed above, sex differences in the brain
occur at the critical nodes regulating sexual behavior
and are considered the neuronal underpinnings of
male versus female sexual behavior. The cellular

mechanisms by which steroids act on the developing
brain to induce sex differences can be categorized
into four key processes:
1. cell birth
2. cell migration
3. cell death
4. cell differentiation.
The latter process includes the neurochemical
phenotype and synaptic patterning of the cell, both
of which are essential to its role in the integrated
neuronal network and are a major component of
the weighting towards male versus female sexual
behavior. The second major component is cell death.
Some nodal points in the network are larger in the
male versus female brain or vice versa. In each
instance where this occurs, it has been determined
that males and females begin with the same number
of neurons, but they then selectively die in one sex
of the other. For critical nodes in the control of sex
behavior, the most celebrated sex difference is the
size of a subnucleus in the preoptic area called the
sexually dimorphic nucleus, or SDN. The number of
neurons in this region is 5-7 times greater in males.

Figure 2: Sexual Differentiation of the Brain: Organizational and Activational Effects.
The brain is a bipotential organ that adapts a masculine or feminine phenotype as a function of developmental
exposure to gonadal steroid hormones. In males, the embryonic testis produces high levels of testosterone
which acts on the brain to organize it as male, which then determines the brains responsiveness to steroid
post-puberty to direct sex specific behavior. The organizational effects occur during a developmental
sensitive period that is operationally defined in rodents as the onset of testicular androgen secretion and
the offset as the loss of sensitivity to exogenous testosterone in females. In humans, the sensitive period
begins in the second trimester and appears to be largely completed by birth (E = embryonic, PN = postnatal
day, T = testosterone, E2 = estradiol). Courtesy of McCarty M.
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Similar sex differences are found in other nodes in
the sex behavior network but none are as dramatic
as that of the SDN. The cellular mechanisms of the
differential cell death are only just beginning to be
understood but involves the steroid hormone estradiol
inducing or repressing the process of apoptosis, also
called naturally occurring cell death (see for review
[13]). An analogous nucleus has also been found
in the sheep and human brain and associated with
sexual preference in both cases [14], but there is
little evidence for a roll for this subnucleus in sexual
behavior per se.
Returning to the issue of synaptic patterning of
the cell, here the evidence is far greater that the
number of inputs to a particular region exerts an
important effect on the execution of sexual behavior.
Quantifying synaptic patterning is a difficult and
tedious process and to be done correctly requires the
use of electron microscopy. A series of detailed and
elegant studies in the 1980’s by a group of Japanese
neuroendocrinologists established a firm foundation
from which others have built (see for review [15]).
The process is now considerably simplified by
focusing on one particular type of synapse, the
dendritic spine synapse. Dendritic spines are small
protrusions off of neuronal dendrites and are the
principle site of excitatory (glutamatergic) input.
The beauty of dendritic spines is that they can be
quantified at the light microscope level or indirectly
by measuring an essential protein for spines,
called spinophilin. In the preoptic area of rodents,
males have two to three times more dendritic spine
synapses per unit of dendrite than females and this
sex difference is established during the first few
days of life by the higher gonadal steroids produced
in males. The cellular mechanism underlying the
increase in dendritic spines synapses in males is
a surprising one, the increased production of a
prostaglandin called PGE2, which initiates a cascade
of signal transduction that promotes the formation
and maintenance of spines [16]. Prostaglandins are
well known for their role in inflammatory processes
and induction of fever. Whether prostaglandins
mediate masculinization of sex behavior in primates
is currently unknown, but if they do, it has important
implications for the potential effects of medications
designed to inhibit prostaglandin production, which
includes multiple over-the-counter analgesics such
as aspirin.

region, involving a rapid non-genomic activation
of a membrane kinase that promotes the release
of glutamate from nerve terminals which then
induces the formation and maintenance of dendritic
spine synapses [17]. Key proteins that suppress
the outgrowth and branching of neurites are also
suppressed in the male brain, allowing for more
exuberant growth [18]. Both these cellular processes
coordinate to influence the weighting of excitatory
input to this key brain region for female sexual
behavior.

IV. Summary
The cellular processes establishing the dynamics of
the neuronal networks controlling sexual behavior
are still being established but some generalized
principles are becoming clear. One fundamental
principle is that there are indeed multiple processes.
By having multiple mechanisms involved in
differentiating the male from the female brain at
distinct nodes throughout a neuronal network, there
are many more potential points of variation. Genetic
differences in specific kinases, enzymes and/or
receptors can all be important contributors to the
manner in which hormones exert organizational
influences. As a result, the phenotypic variability is
far greater than that that would be achieved by a
single unifying mechanism of hormone action. There
is no male brain versus female brain, instead we
have a mosaic of overlapping and varying degrees
of masculinization and feminization within one brain
and the potential that any individual male or female
are highly similar in some nodes on the network but
highly divergent at others, and which nodes those
are will vary from one person to the next. Ultimately,
the variety of cellular mechanisms of steroid
hormone action in the developing brain contributes
to individual variability in adult sexual behavior.

There is an equally profound sex difference in the
VMN, the major brain region controlling female
sexual behavior. Here too, males have two to three
more dendritic spine synapses, and the dendrites
themselves are longer and branch more frequently
than in the female brain. This sex difference is
also a function of gonadal steroids that are higher
in males during the first few days of life, the critical
period. However the mechanism establishing the
sex difference is distinctly different in this brain

Box 1
• Majority of knowledge on sex differentiation of the
brain is obtained from animal studies
• The brain is sexually differentiated early in
development in response to gonadal steroid
hormones
• Masculinization and feminization are regulated
by separate cellular mechanisms in different brain
regions
• Adult sexual behavior is controlled by a hormonally
response neural network
• Variability in the mechanisms of hormone action on
the developing brain contribute to variability in adult
sexual behavior.
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C. CENTRALLY-BASED
PHYSIOLOGY OF WOMENS SEXUAL
FUNCTION
The central nervous system mechanisms that
govern female sexual behavior are largely
unexplored in humans. Most descriptions are based
on neurophysiological investigations in rodents.
In particular, lordosis, has served as an important
animal model for neural control of female sexual
behavior [8,19-23]. As for sexual development,
mating habits of many mammalian species, human
copulation is characterized by relative emancipation
from hormonal control [24] and a highly flexible and
resourceful sexual behavioral repetoire [25]. There
is strong evidence, especially from neurological
patients, that human sexual behavior is guided by the
cerebral cortex [26-28]. Given the vast differences
in cerebral development between humans and
virtually any other animal species, it is questionable
if rodents should serve as a model for all aspects
of female sexual behavior. Indeed, taxonomic
differences between primates and non-primates in
mating-related functional neuroanatomy have been
shown [29].

which uses a rapid dynamic series of MR images
to assess changes in MR signal intensity over time
caused by changes in brain activity. Changes in MR
signal occur because blood flow responses to neural
activity exceed metabolic demands [31]. This leads to
an increase in the local concentration of oxygenated
hemoglobin compared to deoxygenated hemoglobin,
which, because of their different magnetic properties,
increases the local MR signal [33].

2. Visual Sexual Stimulation (VSS) and
		neuroimaging
The stimulus most used to elicit sexual arousal
in PET and fMRI studies is VSS, using erotic or
sexually explicit photos or film excerpts. A few factors
have to be taken into account when interpreting
brain responses related to the processing of VSS in
general and sexual arousal in particular:
a) A
 lthough experimental studies support that
men generally respond more to VSS than
do women, there is substantial variability in
this effect; A potential source of variability is
the type of stimuli used which may not be of
equal interest to both men and women whose
preferences can depend upon the activities
and situations depicted [34,35];

Human brain function can be assessed relatively
easily using neuroimaging techniques like positron
emission tomography (PET) and functional magnetic
resonance imaging (fMRI). These research methods,
which have become widely available over the last deccade, are potentially powerful tools for exploring the
woman’s brain with regard to sexual function [30].

b) T
 he activities and situations depicted. VSS
type and length varies substantially between
studies, ranging from 3-second photos of
nude people presented to 3-minute XXX-rated
film excerpts;
c) C
 onsiderable variation is seen with respect
to the “control stimuli”, which should match
the VSS for elements like luminance, number
of subjects depicted in the excerpt, and
emotionality. It has been shown that sound is
not critical to a VSS to elicit a sexual arousal
response in women. Thus, many studies have
used silent VSS and control video to avoid
the variable of having different types of audio
stimuli [36].

I. Neuroimaging methods
1. Neurovascular Coupling
PET and fMRI are functional neuroimaging methods
that measure metabolic or vascular parameters. The
physiological basis of these methods is postulated
to reflect the fact that local changes in metabolic
demand are coupled with local blood flow and blood
oxygenation changes [31].

d) C
 orrelations between measures of sexual
arousal and brain activity are not always
performed.

a) Positron Emission Tomography
The principle behind PET is the use of radioacttive positron-emitting isotopes. These isotopes are
tagged to molecules of a biological compound of
interest, which are introduced into the human body
by intravenous injection. The most widely applied raddioactive “tracer” for neuroimaging purposes is [15O]H2O (oxygen-15 labeled water) and its distribution
is a measure of regional cerebral blood flow (rCBF)
[32].

b) Functional Magnetic Resonance Imaging
By far the most popular neuroimaging technique is
BOLD (blood oxygenation level-dependent) fMRI,

II. VVS-induced brain responses.
Women’s arousal phase.
Initial studies of sexual arousal were first undertaken
in men [37,38]. Subsequently, similar fMRI studies
have also been conducted in healthy women
by several different research groups and these
studies document activation in multiple cortical and
subcortical areas of the brain during VVS.
Park et al performed a study dedicated solely to
sexual arousal in healthy female volunteers [39].
This fMRI study, which included only 6 subjects,
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found involvement of extrastriate visual areas in
the occipito-temporal cortex, the lateral prefrontal
cortex, the insula, the cingulate cortex, the inferior
temporal lobe, the thalamus, and the basal
ganglia. This activation pattern was based on the
comparison of brain responses to “erotic video”
versus “documentary video”. All subjects perceived
significantly more sexual arousal during the erotic
video, but no correlations were computed between
perceived sexual arousal (PSA) and brain activity.
They pointed out that many of the sites of activation
were the same as previously demonstrated in male
subjects during sexual arousal [38]. Recently, a very
similar result was reported in a cohort of 9 healthy
women that served as healthy controls for women
suffering from major depression [40]. Unfortunately,
the experimental paradigm, data analysis, and data
reporting employed in both studies were clearly
suboptimal.
Maravilla and Yang [30] also studied a group
of healthy heterosexual women without sexual
difficulties and found activation in many of the same
areas described by Park and colleagues [39] (figure
3A) . In addition, there was activation in the amygdala
and hypothalamus, areas not described by Park et al
[39] but subsequently shown to occur by other fMRI
investigators (though more prominently in men than
in women, see section C.II.3) [41,42]. Importantly,
the study by Maravilla and Yang [30] demonstrated

decreased activation in bilateral temporal lobe with
the VSS arousal stimulus, at sites that have been
associated with moral judgement or embarrassment
(figure 3B). This group hypothesized that this
decreased activity was due to lowering of activity in
sites that normally exhibit active inhibition to a sexual
stimulus. Such inhibitions may keep us from acting
out in response to sexual stimuli at inappropriate
times or in inappropriate situations. However, with
sexual arousal during appropriate situations, these
inhibition areas may have decreased activity, thus
allowing one “permission” to act on sexual urges. A
possible inhibitory influence of the temporal cortex
over sexual arousal has been shown in men [38,43],
and was recently confirmed in women [44]. They
demonstrated that the entorhinal cortex (part of
the temporal cortex) was more activated in women
with hyposexual desire than in healthy heterosexual
women, when watching VSS stimuli. See Tabel 1
and figure 4 for summary of brain areas activated
during sexual arousal.

1. Effect of stimuli-mode on 		
		measured brain responses
VSS duration and mode (pictures vs. video) is likely
to influence brain responses. Maravilla and Yang
[30] and Arnow et al. [44] used long periods of VSS
(>1 minute film excerpts). Karama et al. [42] did the
same using a mixed male-female subject cohort

Figure 3A: BOLD fMRI display of selected slices through brain shows multiple areas of activation found
when comparing periods of visual sexual stimulus versus control video (red-yellow) in analysis of a group of
heterosexual women without sexual difficulty. Areas of activation include bilateral anterior temporal lobes,
right amygdala, hypothalamus, bilateral temporal-parietal cortex, right caudate head, anterior cingulate, and
right dorsal lateral prefrontal cortex.
Figure 3B: BOLD fMRI display from same
study in same group of women showing
areas of decreased activation in response
to VSS (red-yellow). Areas of activation
decrease are predominantly seen in both
temporal lobes and are felt to be due to
decreased inhibition during sexual arousal.
Courtesy of Maravilla K & Yang C
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Table 1: Comparison of major brain activation sites in women during arousal.
Courtesy Maravilla K
Arnow [44]

Karama [42]

Insular region

x

x

Corpus striatum

x

x

Anterior cingulate

x

x

Hypothalamus

x

x

Hamann [41]

x

Amygdala
Thalamus
x

Ventral premotor
cortex

x
x

Orbito frontal cortex

x

x

x

x

x

x

x
x

x

x
x

x

Medial prefrontal
cortex

Maravilla [30]

x

x

Occipital-temporal
cortex

Jeong [115]

x

x

x

x

x

Paracentral lobule
Secondary
somatosensory cortex

x

Figure 4: Surface rendered brain from same study
as in 3 showing areas of activation mapped onto
representative brain for better spatial appreciation
showing same areas of activation as viewed from
surface of brain. Courtesy of Maravilla K & Yang C

where female subjects were analyzed separately. In
all three studies the erotic video induced increased
BOLD signal in the extrastriate visual cortex, the
inferior parietal lobule, the orbitofrontal cortex, the
anterior cingulate cortex, the ventral striatum, and
the amygdala, compared to a control video. In men,
largely the same pattern of activation is found with
similar VSS periods [37,45]. Differences between
studies (like the midbrain activation in Arnow et al.
[44] (which was not found in the other two studies)
may have been due the fact that the control stimuli
were quite dissimilar (“neutral” vs. “sports”).
Moreover, the menstrual phase, which is very likely
to affect cerebral function (see later section), was not
taken into account by Arnow et al [44] and Maravilla
and Yang [30], whereas Karama et al. [42] only
included women outside their ovulatory period. PSA
was assessed in two studies [42,44], and vaginal
photopletysmography (VPP), an objective measure
of sexual arousal, in one [44]. Only Arnow et al. did
a whole-brain correlational analysis between BOLD
signal and PSA, which confirmed the activation
pattern found with the VSS-sports contrast [44].
Karama et al. restricted their search volume to the
hypothalamus [42]. Nevertheless, no significant
correlation between PSA and hypothalamic activity
was found in either study The VPP measurements
had rather distinct temporal dynamics in Arnow’s
healthy control group, showing increased vaginal
blood flow towards the end of the experiment.
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However, this objective measure did not explain
much of the variance in BOLD signal [44].
Hamann and colleagues [41] exposed their (male
and female) heterosexual subjects to relatively
brief 4s-presentations of erotic (nude individuals
or couples) and neutral photos. They focused their
analyses on the hypothalamus and both amygdalae.
PSA ratings were highest for the couples stimuli, but
no correlations with BOLD signal were computed. In
none of the apriori defined regions did women have
a stronger BOLD signal during the erotic stimuli
over the neutral stimuli. However, as described
before, longer VSS periods with videos consistently
activated the female amygdala [30,42,44], and in one
instance also the hypothalamus [30]. This suggests
that in heterosexual women the amygdala, and
probably also the hypothalamus, are not sensitive
to brief periods of still VSS. Outside these regions
of interest, women had increased BOLD signal in
the extrastriate visual areas, the inferior parietal
lobule, the anterior cingulate cortex, and the ventral
striatum, which they shared with men [41]. This
pattern showed substantial overlap with that found
using longer periods of VSS using film excerpts
[30,42,44].

2. Specificity of VSS-induced brain 		
		responses
Sexual arousal has a distinct quality, which should
be reflected somehow in terms of brain function.
However, many, if not most, of the VSS-induced
brain responses are readily found in any given
“emotional” neuroimaging experiment. Consider,
for example, the most consistent and robust VSSinduced brain activation in the extrastriate visual
areas of the occipito-temporal cortex [30,42,44].
This is a well-known (epi)phenomenon in visual
paradigms that reflects visual attention processes
[46] and that occurs most readily when emotionally
laden stimuli are used [47,48]. Likewise, a wide
range of tasks activate the anterior cingulate cortex,
especially those that require enhanced attention
and/or response selection [49,50]. These activations
are hallmarks of visually-induced emotional states,
but not of sexual arousal per se.
Two interesting mixed male-female cohort studies
have attempted to control for the “contaminating
effects” of general emotional arousal and attention
[51,52]. These studies did not consider the female
subjects separately, but their results are relevant to
this discussion. Stark et al. designed an experiment
with erotic, neutral, and disgusting pictures. The
contrast between erotic and neutral pictures resulted
in a large cluster of activation in the extrastriate
visual areas and the inferior parietal lobule, as well
as smaller effects in the hypothalamus, ventral
striatum, midbrain, and amygdala. However, when

compared to disgusting pictures, which also possess
high emotionality, erotic pictures only rendered
activations in the ventral striatum, hypothalamus,
and midbrain significant [51]. Moreover, the ventral
striatum was found to be the main region related to
sexual pleasure across groups and stimuli [51]. Walter
et al.followed a similar line of thinking, including
non-erotic bodily and non-bodily emotionally-laden
stimuli. In addition, their rating scales discriminated
between sexual intensity, general emotional arousal,
and valence. They showed that when VSS was
controlled for general emotional arousal and bodily
content, only the ventral striatum, caudal anterior
cingulate cortex, and superior parietal lobule were
significantly correlated with sexual intensity [52].
Figure 5. These studies underscore the importance
of sophisticated experimental designs to get closer
to the heart of sexual arousal.

3. Gender differences in VSS brain
		responses
Clearly one of the most exciting discoveries
about human sexual brain function obtained with
neuroimaging is that VSS (brief, photos) produced
greater neural activations in men than in women in
the hypothalamus and both amygdalae, even when
women reported greater arousal [41]. Male-biased
VSS-induced activation in the hypothalamus [42]
and amygdala [53] have been reported by other
studies. It is fascinating that similar sexual behavioral
output, i.e. similar levels of sexual arousal reported
by male and female subjects, is associated with
fundamental neurobiological differences. Figure 6 &
7. One explanation is that in men visual stimuli have
fast access to primordial systems underlying the
sexual response, and that this reflects men’s higher
propensity to identify cues for sexual opportunity [41],
especially in the visual domain. In both the amygdala
[30,42,44] and the hypothalamus [30] women
showed significant activation only with longer VSS
samples, providing further support for the idea that
in men this ancient system is more tuned towards
sexual cues. A recent fMRI demonstrated that very
brief (33ms) VSS, which can not be processed
consciously, reliably activated the male amygdala
[54]. This would support the theories that women
in general take a more thoughtful approach with
regard to sexual encounters, as oposed to the more
instinctive nature of the male sexual response.

4. Some conclusions from female VSS
		studies
Consistent effects across studies were found in
the extrastriate visual areas, the inferior parietal
lobule, the anterior cingulate cortex, and the ventral
striatum. However, only the ventral striatum can be
convincingly linked to female sexual arousal [51,52].
An important key to female sexual arousal may be
buried deep inside the primordial brain in areas like
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Figure 5: Common and interactir
ing regions in sexual and emotr
tional processing.
(a) Red voxels indicate regions
with a significant interaction in
processing of sexual arousal
and valence, as revealed by
the contrast [positive > negatr
tive bodily-emotional pictures]
> [positive>negative non-bodilr
ly-emotional pictures] at p <
0.05 , corrected, k>10. Significr
cantly stronger effects in the
first contrast were found in the
perigenual anterior cingulate
(pgACC) and bilateral occipital
cortex (LOC). Blue voxels indicr
cate significant regions for the
conjunction of the contrasts
[bodily>non-bodily-emotional
pictures]
and
[non-bodilyemotional>non-bodily neutral
pictures] at p<0.05, corrected,
k>10. In resulting regions, incr
cluding amygdala, dorsal medial
prefrontal cortex DMPFC, LOC,
tectum and thalamus, activity
during non-bodily emotion procr
cessing was found to be lower
than during processing of bodilr
ly stimuli but higher than during
neutral picture presentation, refr
flecting rather general effects of
emotional intensity.
(b) Bar diagrams plot mean
percentage signal changes for
bodily,
non-bodily-emotional
and neutral conditions in these
common regions. With permissr
sion from [52]
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Figure 6: Regional activation maps. Activatr
tion contrast for the couples stimuli versus
fixation (a–c) and the couples stimuli versus
neutral contrast (d–f) (P < 0.005, minimum five
contiguous voxels). White circles indicate the
approximate location of the a priori regions
of interest (ROIs); the left and right circles
and upper and lower circles show the left and
right amygdala ROIs on the coronal and axial
views, respectively. The medial circles show
the hypothalamic ROI, which is not visible on
the axial views at z = –20. Color bar indicates
maximal Z values. Note that color scale bars
vary from image to image. The right hemisr
sphere is on the right of the coronal images
and bottom of the axial images.
(a) Left, coronal image (y = 0) showing greater
bilateral amygdala and hypothalamic activatr
tions for males versus females for the couples
versus fixation contrast. Right, axial view (z =
–16) of the same contrast, showing additional
right cerebellar ctivation.
(b) Couples versus fixation contrast for males,
at the same coronal and axial views. (c) The
same contrast and views for females. (d) Left,
coronal image (y = 0) showing greater bilater
eral amygdala activations for males versus
females for the couples versus neutral stimuli
contrast, within those regions showing greater
er activity for males versus females for the
couples versus fixation contrast (at P < 0.10).
The region of greater hypothalamic activation
for males is not visible at this coronal level.
Right, axial view (z = –20) of the same contr
trast, showing primarily left-sided amygdala
activation. (e) Couples versus neutral stimuli
contrast for males, at the same coronal and
axial views. (f) The same contrast and views
for females, showing an absence of differentr
tial activity in the ROIs. With permission from
[41]

Figure 7: Average fMRI signal change for males and females for couples, opposite-sex and neutral stimuli
(vs. fixation baseline), for ROIs in the left amygdala, right amygdala and hypothalamus. Couples = couples
stimuli; O.S. = opposite-sex stimuli; Neutral = neutral stimuli. Error bars indicate s.e.m.
With permission from [41]

the hypothalamus and the amygdala, which seem to
be less sensitive to VSS in women than in men.
A major issue is that seemingly opposite emotional
states, such as pleasure and pain [55], or sexual
pleasure and disgust [51], show remarkable neurobbiological overlap. For VSS-based neuroimaging expperiments, which often make use of rather rigid paraddigms this may be particularly relevant: under those
circumstances sexual arousal does not necessarily
imply sexual pleasure per se, but could just as easily
cause feelings of guilt, shame or frustration. Techniccal limitations of neuroimaging in terms of temporal
and spatial resolution, suboptimal experimental paraadigms and/or analyses further complicate matters.

IV. Clitoris stimulation,
clitorally-induced orgasm and
brain activation
1. Experimental design
Georgiadis et al. [56] reported the results of a series
of [15O]-H2O PET experiments in women experiencing
sexual clitoral stimulation and clitorally-induced
orgasm. They included 12 healthy heterosexual
volunteers whose male partners manually performed
clitoral stimulation during the experiments. During
the PET experiments, rectal pressure (RP) was

measured and subjective ratings of sexual arousal
(PSA) were obtained to verify women’s reported
orgasms. An overview of the experimental tasks that
were performed is given in figure 8. The temporal
resolution of this PET experiment was roughly one
minute, which means that the acquired activity
reflected all peri-orgasmic events.

2. Somatosensory processing of 		
		clitoris stimulation
Compared to a passive non-sexual resting state,
increased rCBF during sexual stimulation of the
clitoris was found in bilateral primary somatosensory
cortex (SI), the left secondary somatosensory cortex
(SII), and the left supplementary motor area [56].
SI is somatotopically organized, and Penfield in
his classical experiments found the genitals to
be represented in the paracentral lobule on the
interhemispheric surface, ventral to the “foot-region”
[56]. Recent neuroimaging studies in men indicate
that this location may not be correct, and that the
genital portion of SI is on the dorsal convexity of
the postcentral gyrus [57-59]. Georgiadis et al. [56]
showed that this is also the case for the clitoris. SII,
located in the inferior parietal lobule, serves a variety
of higher level sensory modalities [60,61]. Sensory
stimulation in the pelvic region readily activates
SII, for instance during distension of the anal canal

1080

comitte 22.indd 1080

8/25/2010 1:18:49 PM

1081

comitte 22.indd 1081

8/25/2010 1:18:50 PM

Figure 8: (A) Scan order and
time span of the experiment.
Scans (black lines) lasted
2 min. Consecutive scans
were made with an 8 min intr
terval (grey line).
(B) Main effects of the present
study. The glass brain shows
an F-map (P < 0.05, correcter
ed), giving an overview of
the brain regions involved
in any of the experimental
conditions. This F-map is
also depicted in colourscale,
superimposed on sagittal
sections of a standard singr
gle-subject T1-weighted MR
image (SPM99).
The location of the section
relative to the midline is indicr
cated in the bottom right cornr
ner of each section (negative
value for x, left hemisphere).
Bar graphs in the top right
corner of each section indicr
cate how the response in the
centre of significant brain
clusters varied during the
four conditions. This averar
age signal change for each
parameter relative to the
mean normalised activition
over all scans is expressed
as a percentage.
Abbreviations: F, F-value; Im,
imitation of orgasm; LH, left
hemisphere; Or, orgasm; Re,
nonsexual passive rest; RH,
right hemisphere; St, clitoral
stimulation.
With permission from [56]

[62,63], or non-erotic stimulation of the penis [59,64].
In addition, VSS activates the inferior parietal lobule,
which contains SII, in both men [43,45], and women
[41,42,44], possibly as a result of the sensory input
caused by genital arousal [45]. Interestingly, women
with vulvar vestibulitis syndrome had more SII
activation in response to pressure on the posterior
vaginal vestibulum than did healthy controls. This
is suggestive of augmented central processing of
sensory afferent information in these patients who
experience vaginal pain [65]. Thus, it seems that SII
activation reflects the context of the sensory stimulus,
“weighting” the salience of somatosensory stimuli
before they enter the realm of consciousness.

3. Clitoris stimulation and orgasm
		decrease blood flow in amygdala
		and temporal cortex
Relative to the non-sexual resting state, there were
rCBF decreases in the inferomedial temporal lobe
including the amygdala during clitoral stimulation
and during orgasm figure 9. Activity levels in the left
parahippocampal gyrus and anterior temporal pole
decreased even further from clitoral stimulation to
orgasm [56]. In the section on VSS it was stated that
the temporal lobe probably exerts a tonic inhibition on
sexual arousal [30,66], and that successful release
of this inhibition may be imperative in the event of
sexual opportunity. This was confirmed by a highly
significant inverse relationship between PSA ratings
and temporal lobe blood flow [56]. Clinical findings
of temporal lobe lesions causing hypersexuality
[67], and temporal lobe epilepsy-associated sexual
(or even orgasmic) auras [68,69] provide further
support.
The female amygdala readily responded to VSS,
though only to long periods of VSS [30,42,44,68].
However, Georgiadis et al. found clear deactivation
in the amygdala in response to sexual genital
stimulation in men and women alike [56,58,70].
Euphoric mental states such as cocaine rush [71],
but also romantic love [72] are also characterized
by attenuated amygdala (and ventromedial
temporal lobe) activity. These ‘rush’ states share
characteristics with the rush experienced during
sexual genital stimulation. This switch in amygdala
activity may be crucial for sexual encounters to take
place. This is also supported by the findings that
patients with chronically enhanced amygdala activity,
for instance as a result of war- and combat-related
Post Traumatic Stress Disorder [73], experience
more sexual difficulties than healthy controls [74].

4. Orgasm decreases prefrontal 		
		blood flow
Orgasm induced strong rCBF decreases in the left orbbitofrontal cortex (OFC) and ventromedial prefrontal
cortex (vmPFC), in both men and women [56,58,70].

The prefrontal cortex is called OFC where it overlies
the orbita, and vmPFC where it borders the midsagitttal plane. In women, the largest blood flow decrease
in the vmPFC was measured between the non-sexuual resting state and orgasm. For the OFC, however,
the most prominent blood flow decline was between
clitoral stimulation and orgasm (Figure 10) [56].
The PFC in general is instrumental in social behaviior and executive function. The vmPFC constitutes a
crucial part of a neural network underlying self-monittoring and self-referential thought [75]. Deactivation
in a network of midline cortical structures, including
the vmPFC, is a rather common phenomenon in
neuroimaging studies, and is most prominent when
scans during passive, low arousal states are comppared with scans during goal-directed behavior that
usually entail higher arousal levels [76]. Thus, the
vmPFC deactivation is unlikely to represent orgasmspecific neurobiology.
The OFC deactivation certainly connects to sexual
consummation in a much more specific way.
Subjects recorded the highest OFC blood flow levels
not during the non-sexual resting state, but during
clitoral stimulation and failed orgasm attempts,
during which they perceived high sexual arousal
(Figure 10) [56]. The OFC consists of functionally
distinct lateral, middle, and medial parts [77]. The
peak of the orgasm-related OFC deactivation was
located on the border of lateral and middle OFC.
The middle OFC is believed to specifically encode
hedonic experience, as it becomes activated with
increasing satiation and subjective pleasantness,
and deactivated with feelings of satiety [78,79]. The
lateral OFC is strongly linked to urge suppression,
shown both by functional neuroimaging studies
[80,81], and by studies evaluating the effects of OFC
damage [82,83]. Georgiadis et al. suggested that the
activity level of the OFC reflects conscious control
over the sexual urge: high control during clitoral
stimulation (because orgasm was not allowed)
resulted in increased rCBF, whereas decreased
rCBF during orgasm could indicate the release of
that conscious control. The failed orgasm attempts,
too, were associated with increased rCBF in the OFC
[56], providing strong evidence that OFC activity
levels significantly determine sexual behavioral
outcome. Possibly, the loss of conscious control and
the release of tension that people report when they
describe an orgasmic experience [84] relates to this
decreased OFC activity.
A major limitation of the PET technique is the restricted
temporal resolution, which prohibits parceling
out the blood flow responses related to different
peri-orgasmic events is not possible. Therefore,
exploring the precise function of the OFC in female
sexual behavior, and how it relates to psychosexual
disorders, will be an important research direction in
the near future.
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Figure 9: t-Contrasts:
clitoral stimulation and
orgasm vs. rest. The
significance threshold in
this figure is P < 0.001,
uncorrected. For each
comparison, a t-map of
rCBF changes is depicted
(glass brain: left side of
the figure). These rCBF
increases (red scaling)
and decreases (blue
scaling) are also superir
imposed on horizontal
sections of a standard
single-subject T1-weighter
ed MR-image (SPM99).
The top row shows the
result for stimulation
vs. rest, the botom row
for orgasm vs. rest. The
location of each section
relative to the anterior
commissure (AC) is indicr
cated in the bottom right
corner of each section
(negative value for z,
ventral to AC).
Abbreviations: MI, primr
mary motor cortex; OFC,
orbitofrontal cortex; PFC,
prefrontal cortex; rCBF,
regional cerebral blood
flow; SI, primary somatosr
sensory cortex; SII, secor
ondary somatosensory
cortex.
With permission from
[56]
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Figure 10: t-Contrasts:
orgasm control comparisr
sons. The significance
threshold in this figure is
P < 0.001, uncorrected.
For each comparison, a
t-map of rCBF changes
is depicted (glass brain:
left side of the figure).
These rCBF increases
(red scaling) and decr
creases (blue scaling)
are also superimposed
on horizontal sections of
a standard single-subject
T1-weighted MR image
provided by SPM99. The
top row shows the result
for orgasm vs. stimulatr
tion (sexual arousal
control comparison), the
bottom row for orgasm
vs. imitation (motor outpr
put control comparison).
The location of the sectr
tion relative to the anterr
rior commissure (AC) is
indicated in the bottom
right corner of each sectr
tion (negative value for z,
ventral to AC).
Abbreviations: MI, primr
mary motor cortex; OFC,
orbitofrontal cortex;
PFC, prefrontal cortex;
rCBF, regional cerebral
blood flow; SI, primary
somatosensory cortex.
With permission from
[56]

Table 2: Comparison of major brain deactivation (↓) and activation (↑) sites in women during orgasm and
clitoral stimulation. Courtesy of Georgiadis JR
Orgasm vs rest

Orgasm vs clitoris stimulation

parietal lobe
↑ primary somatosensory cortex, genital
↓ secondary somatosensory cortex (SII)
↓ superior parietal lobule
↓ precuneus
frontal lobe
↑ primary motor cortex, pelvic (floor)

↑ primary motor cortex, pelvic (floor)
↓ lateral orbitofrontal cortex

↓ ventromedial prefrontal cortex

↓ ventromedial prefrontal cortex
↓ dorsomedial prefrontal cortex

temporal lobe
↓ inferior temporal gyrus

↓ inferior temporal gyrus

↓ middle temporal gyrus

↓ middle temporal gyrus

↓ fusiform gyrus

↓ fusiform gyrus

↓ temporal pole

↓ temporal pole

occipital lobe
↓ lingual gyrus
limbic system
↑ posterior insula

↑ posterior insula

↓ amygdala
cerebellum
↑ deep cerebellar nuclei

↑ deep cerebellar nuclei

↑ anterior vermis

↑ anterior vermis

↑ cerebellar hemisphere

↑ cerebellar hemisphere

5.Orgasm-related activity of the
cerebellum
The left anterior lobe of the cerebellar vermis and
adjacent deep cerebellar nuclei activate during orggasm, in men and women alike [56,58,70]. Women
showed a strong positive association between blood
flow in the left anterior vermis and rectal pressure
fluctuations [56], a measure of pelvic and abdominnal muscular contractions. Other investigators have
demonstrated similar cerebellar activation in women
performing voluntary pelvic motor contractions in a
non-sexual context [85,86].
The vermis takes part in axial motor control, but
also in autonomic regulation and affect [87]. Indeed,
orgasms are characterized by substantial cardiov-

vascular and respiratory arousal [84], and vast emottional changes [88]. Yet, the precise nature of the
cerebellar contribution to orgasm remains unclear.
Table 2 shows different brain areas which are activvated/deactivated during rest, clitoral stimulation or
orgasm.

6. Paucity of subcortical effects
VSS often induced significant activity in subcortical
parts of the brain. Georgiadis et al. [70] found
significant subcortical effects only through
correlational analysis with the PSA ratings. A positive
correlation between the subjects’ PSA and rCBF was
found in the ventral rostral midbrain and the right
head of the caudate nucleus. It is quite possible that
this correlation represents increased activation of
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dopaminergic cell groups in the midbrain and their
striatal target cells.
Despite this nice correlation, it is quite striking that
no other subcortical effects were found. In particullar, the hypothalamus plays a major part in the sexuual response of female rodents [8], while in women
hypothalamic function predicts sexual orientation
[89,90] and indicates visual sexual stimulation [30].
Moreover, elevated levels of the pituitary hormones
oxytocin and prolactin have been associated with
orgasm [91,92]. Perhaps, the neuronal events that
might occur in the hypothalamus during sexual conssummation did not require a metabolic increase that
sufficiently increased rCBF, or maybe the temporal
resolution of the PET experiment was too limited to
detect short-lasting events occurring in the hypothalaamus. The same explanation could hold true for the
absence of activation in the ventral striatum, a region
that has been specifically linked to sexual arousal
[51,52]. Improvements in terms of subcortical activattions are to be expected with the use of neuroimaaging techniques with better sensitivity for detecting
short-lasting events, like fMRI.

7. Gender differences 			
		in brain responses during sexual
		consummation
When directly compared to activation patterns for
penile stimulation, women showed significantly more
activation in left fronto-parietal regions, most notabbly in the posterior parietal cortex and the supplemmentary motor area [70]. Given that these regions
are important for making a mental representation
of another person’s actions [93], differential activity
in these regions as a function of gender may reflect
behavioral gender differences related to perspective
taking and empathy [94]. By contrast, women’s brain
responses during orgasm did not differ significantly
from the male counterpart [70]. This suggests that
men and women use different cerebral strategies to
reach orgasm. Future research may elucidate how
these difference can best be understood, and if this
intriguing theory is tangible.

V. Sexual arousal and
orgasm function in spinal
cord injured women - Brain
activation patterns

vaginocervix receives innervation from the parasymppathetic vagal nerve (cranial nerve X), which enters
the central nervous system in the caudal brainstem
(in the nucleus of the solitary tract), therefore bypassing any SCI. Thus, salient genital information
may still reach the brain. Similarly, sensory informattion from the internal genitalia may be conveyed by
the sympathetic nerves [95].
Komisaruk et al. [97,98] performed neuroimaging
studies of women with SCI at or above the T10 level
who were able to achieve arousal and even orgasm
with cervical self stimulation. Using a custom-made
self-stimulation device, subjects were able to stimullate their vaginocervix to eventually induce orgasm.
In a first (PET) study, the authors reported rCBF inccreases in the lower brainstem during vaginocervical
stimulation, possibly representing the nucleus of the
solitary tract [98].
However, this result was based on only three subjjects (one without SCI), and the authors did not expplain how brain responses were modeled and stattistically analyzed. In a subsequent fMRI study, the
same authors included five women with complete
SCI [97]. It comfirmed the conclusion from their earllier PET findings, in that the lower brainstem was
consistently activated across subjects in response to
vaginocervical stimulation. Orgasm-related activity
was reported to be consistent in the middle cingulate
cortex, the insula, the hypothalamus, and the amygddala. Orgasm, however, was achieved by only three
volunteers. The authors concluded that cerebral
sexual activation response in these SCI women was
mediated through an alternative paraspinal pathway
via the vagus nerve.
Unfortunately, these studies suffered from suboptimmal experimental design, analysis, and execution.
No information about the data analysis procedure or
the significance of the effects was disclosed.
Therefore, it was not obvious why certain “activattions” were labeled as consistent effects, and otheers were not. Surely, the number of subjects (five
for stimulation; three for orgasm) was too small to
identify any meaningful group effects.
Another potential problem is MR scanner instability
and subject motion, especially when data are
collected over longer periods of time as was the
case in Komisaruk et al. [97].

Although spinal cord injury (SCI) is a common cause
of anorgasmia, irrespective of the level of the lesion,
some 50% of women with lesions above the tenth
thoracic level report that they still achieve orgasm
[95]. This is truly astonishing, because clitoral senssation is lost in these patients. One way for women
with complete transection of the spinal cord to reach
orgasm is via vaginocervical stimulation [96]. The

These slow signal drifts are usually removed during
data analysis, but this also erases any real biological
effects that develop slowly (like sexual arousal).
Alternatively, these drifts may induce random
artifactual activity if not corrected for [99]. Obviously,
other factors like the type of genital stimulation
(clitoral vs. vaginocervical) and the subject cohorts
(healthy vs. SCI) may also explain the different
findings compared to the studies of Georgiadis et al.
[70].

1086

comitte 22.indd 1086

8/25/2010 1:18:53 PM

D. FACTORS INFLUENCING BRAIN
PATTERNS DURING SEXUAL STIMULI IN
WOMEN

anterior cingulate cortex, in homosexual women with
the prefrontal cortex, caudate and putamen [108].

I. Sexual orientation

II. Hormonal milieu

1. Hypothalamic function depends on
		sexual orientation

Hormonal fluctuations during the menstrual cycle
not only influence mood, cognition, memory, and
arousal [109,110] but also sexual interest [111].
Heterosexual women in their follicular phase showed
less metabolic effort in the right lateral orbitofrontal
cortex and the caudal anterior cingulate cortex when
performing a cognitive task involving male faces
than when they were in their luteal phase. Because
task performance remained unchanged, the authors
proposed that most efficient neural processing of
sexually salient stimuli occurs when pregnancy is
possible [112]. Likewise, testosterone administration
during the early follicular phase shifted memory
processes in the hippocampus and inferior temporal
gyrus towards the encoding and retrieval of male
faces [113], indicating relatively automatic processing
of sexually salient stimuli under the influence of
testosterone. Prefrontal activation dominates the
response to female faces in this group, suggesting
less automatic processing of sexually irrelevant
stimuli [113].

The putative role of the hypothalamus in sexual orieentation [100-102] has been confirmed at a functionaal level in humans. Using neuroimaging ([15O]-H2O
PET) and volatile sex-specific odors; pheromones,
it was found that sexual orientation predicted hypotthalamic responses. More specifically, heterosexual
women activated the ventromedial hypothalamus
and preoptic area when smelling an androgen-like
substance, whereas heterosexual men smelling an
estrogen-like odor activated the (more posteriorly loccated) dorsomedial and paraventricular nucleus [90].
Lesbian women, interestingly, showed partial conggruence with heterosexual men in the dorsomedial
and paraventricular hypothalamus [89]. Similar conggruent activity has been found between homosexual
men and heterosexual women in the preoptic area
and ventromedial hypothalamus [103], suggesting a
coupling between hypothalamic function and sexual
preference, irrespective of gender. Even when anattomical distinction between adjacent hypothalamic
areas is quite challenging given the relatively limited
spatial resolution of the PET technique (ca. 10mm),
it seems safe to conclude that sexual orientation and
sex-specific behaviors depend heavily on hypothallamic structure and function.

2. Sexual orientation biases brain 		
		anatomy and connectivity
Neuroanatomical gender differences have been
found in large parts of the brain [104], but most notably
in the amygdala, hippocampus and prefrontal cortex
[105-107]. These regions are important for memory
and learning, executive function, and emotion, and,
together with sexual dimorphism of basic structures
like the hypothalamus, might explain why women
behave differently from men.
In a very interesting recent paper [108] it was demoonstrated that individuals who prefer male sexuaal partners have symmetrical cerebral volumes,
whereas those who prefer female sexual partners
possess a rightward cerebral assymetry. Moreover,
sexual preference determined the functional connnectivity patterns of the amygdala, a putative part
of the emotional and memory system. Heterosexual
women (and homosexual men) showed more widesspread connections from the left than from the right
amygdala, whereas the opposite was the case for
homosexual women (and heterosexual men). More
specifically, in heterosexual women the connections
were primarily with the contralateral amygdala and

Hormonal influences have been studied using fMRI
and have been shown to correlate with measurable
changes of brain activation responses with general
(non-sexual) arousal. Gizewski et al. demonstrated
that VSS induced more brain responses in women
during their midluteal phase than during their
menses. The increase in activation was most
apparent in the anterior cingulate, left insula and
orbitofrontal cortices [114]. Similarly, Goldstein et
al. [109] performed fMRI during the early follicular
phase and again during the late follicular phase
(midcycle or ovulatory phase) and documented
significant differences in activation of hypothalamic–
pituitary–adrenal (HPA) circuitry. Pictures consisted
of negative valence/high arousal images versus
neutral/low arousal visual stimuli. The fMRI results
were validated by concomitant electrodermal
activity (EDA) measurements. Significantly greater
magnitude of BOLD signal changes were found
during the early follicular phase, most notably in the
amygdala, hypothalamus, hippocampus, orbitofrontal
cortex (OFC), anterior cingulate gyrus (ACG), and
brainstem - a network of regions implicated in the
stress response. Arousal (EDA) correlated positively
with brain activity in amygdala, OFC, and ACG
during late follicular but not in early follicular phase,
suggesting less cortical control of amygdala during
early follicular phase, when arousal was increased.
This is the first evidence suggesting that estrogen,
which is elevated in early follicular phase, may
attenuate arousal in women via cortical–subcortical
control within HPA circuitry.
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Figure 11: A series of the axial fMRI images activated by sexual visual stimulation with an erotic film in
premenopausal (a) and menopausal women (b). With permission from [115]

Premenopausal women had greater global brain
signal than menopausal women in response to
VSS [115]. (Figure 11). Archer et al. [116] studied
a group of surgical menopausal women compared
to a control group of age-matched premenopausal
women. Brain activation was studied by fMRI during
erotic and neutral videos. The menopausal women
were studied at three time points; while not on
hormone therapy, while on estrogen (E2) therapy,
and while on E2 plus testosterone (T) therapy.
Compared with premenopausal women, untreated
postmenopausal women had significantly decreased
areas of brain activation during both erotic and
neutral video stimulations. Administration of E2
increased global brain-activation patterns during
both neutral and erotic visual stimulations, with erotic
video viewing causing a limited increase in limbic
system activation. Combined E2 and T therapy was
associated with a greater activation of the central
nervous system (CNS), with more limbic system
activated during the erotic video. Brain-activation
patterns of the postmenopausal women were similar
to the premenopausal group only during the E2 and
T treatment phase. These studies suggest that both
E2 and T act independently and in a complimentary
fashion to increase the central arousal response in
women. They also illustrate the potential of fMRI to
document response to treatment.
Together with similar central effects of T observed in

men [66] this underscores the importance of gonadal
hormones in mediating the sexual response. It also
illustrates that in female neuroimaging studies of any
kind the menstrual phase has to be considered if
there is any possibility to do so.

III. Hypoactive Sexual Desire
Disorder
Arnow et al. [44] conducted fMRI studies in a
group of women with hypoactive sexual desire
disorder (HSDD) compared with a control group of
women with no history of sexual dysfunction. This
study was notably not only in the unique study
population, but also in the study design since
fMRI measures were correlated with simultaneous
vaginal photoplethysmography recordings and
subjects were studied at three different time points
for validation of reproducibility. The study used a
standard VVS block design previously described
comparing control video of sporting activity versus
sexually stimulating couples activity. Results showed
significantly greater subjectively reported arousal
response in the group without a history of sexual
dysfunction. They observed many similar areas
of brain activation correlated with sexual arousal
in both groups but only a limited number of brain
regions showed significant differences of activation
between the groups, when comparing erotic versus
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control video stimulus. Notably there was increased
activation in the HSDD group compared with control
subjects with normal desire in 3 areas;

mechanism that enables sexual interaction.

1) medial frontal gyrus [Brodmann area (BA) 10];
2) the right inferior frontal gyrus (BA 47);
3) the putamen on both sides.
The entorrhinal cortex on both sides was the only
area that displayed reduced activation. The authors
concluded that the increase in activation in the mediaal frontal and the right inferior frontal gyri suggested
that the HSDD group was directing more of their atttention to self evaluation of their responses which
may have been distracting and interfered with the
normal sexual arousal response [44]. Interestingly,
this study also compared simultaneous vaginal phottoplethysmography (VPP) with the fMRI and found
no between group differences in VPP-fMRI correllated activation, nor was VPP correlated with subjecttive arousal response [117]. Also of note is the fact
that these investigators performed the fMRI study
3 times in each subject and a repeated measures
ANOVA analysis on the activation sites detected in
the erotic–sports paradigm across the three sesssions did not reveal any significant activation differeences across sessions [44].
This validated the reproducibility of the fMRI technniques and the paradigm used for this study as well
as having major implications for fMRI as a research
methodology, in general.

E. SUMMARY
The last years introduction and increased use of
neuroimaging methods have enabled us to explore
cerebral activation and deactivation during sexual
stimulation and to hypothesize on the importance of
different brain areas for functional and dysfunctional
sexual function. The cerebral sexual response has
been shown to be modulated by hormones, age and
sexual orientation. Furthermore the research shows
that it is crucial that the neuroimaging methods as
well as sexual stimulation are standardized in order
to obtain better and clearer reults and be able to
compare studies. In Appendix 1 a suggestion for
a guideline for female sexological brain activation
studies is given.
Box 2
•

•

The hypothalamus and amygdala are crucial for
sexual orientation and early pre-consummatory
stages of the female sexual response, albeit to
a lesser extent than in men.
Amygdala and parts of the temporal lobe
deactivate
once
sexual
consummation
commences, and this may be part of a brain

•

The ventral striatum is specifically related to
sexual arousal.

•

The left orbitofrontal cortex is the seat of sexual
self-control. It is deactivated during orgasm, but
activated when orgasm fails.

•

Clitoral sensory information is predominantly
processed in neocortical somatosensory
and motor areas. This type of genital central
processing is much more prominent in women
than in men.

•

Menstrual cycle phase, age, and sexual
orientation clearly influence brain activity
patterns, and should be taken into account if
possible.

•

Vaginocervical stimulation may induce orgasm
in spinal cord injured women, because this
information is conveyed by the vagal nerve,
which enters the central nervous system in
the lower brainstem. fMRI data provide some
support for this concept.

•

Aging does not change the brain activation
pattern in terms of anatomic sites activated
with arousal but may affect the magnitude
of activation in selected areas especially the
paralimbic system, temporal and parietal
regions.

•

Lack of arousal in HSDD may in part be related
to subject self reflection on performance causing
distraction from “letting go” and responding to
the moment.

F. GENITAL ANATOMY
and PHYSIOLOGY OF WOMEN’S
SEXUAL FUNCTION
I. Functional anatomy
The female genitalia can be subdivided into the
internal genitalia (vagina, cervix, uterus, fallopian
tubes and the ovaries and external genitalia (vulva)
including mons pubis, clitoris, the labia majora
and minora which are the structures surrounding
the urogenital cleft [118] (Figure 12). This chapter
describes the structures involved directly in the
physiological sexual response.

1. Mons pubis
is the hair-covered area over the pubic bone and
forms the anterosuperior limit of the urogenital cleft
and ends posteriorly at the anterior margin of the
perineal body [119].
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2. Labia majora

4. The clitoris

are the two prominent, fatty lateral boundaries of
the urogenital cleft. Anteriorly they meet creating the
anterior commisur in front of the glans of the clitoris,
posteriorly forming the posterior commissure.
Each labium has external pigmented hairy, slightly
wrinkled skin and internally a smooth surface lined
with multiple sebaceous glands. The labia majora
often meet and close the vaginal introitus.

is unique in that the only known function is the
generation of sexual pleasure when stimulated by
touch or vibration.

3. Labia minora
are smaller and may vary in size (length 61 ± 17mm,
Mean ± SD, range 28-100mm; width 22 ± 9 mm,
range 7-50 mm,). Anteriorly they split into two layers
forming the clitoral prepuce and the clitoral frenulum.
They consist of no subcutaneous fat, elastic skin
and contain erectile tissue and appear from smooth
surfaced to extensively corrugated [119,120] .
Little attention has been paid to the neural innervation
of the labia minora. Malinovsky et al. [121] reported
that the types of sensory nerve endings could be
divided into 4 main groups namely:
i) free nerve endings and arborizations;
ii) spray-like nerve endings;
iii) 7 types of ‘claw’ like endings;
iv) Pacinian corpuscles (only a few).
The exact functions of this innervation are still under
study but the free nerve endings subserve pain while
the Pacinian corpuscles subserve pressure and
vibration, whilst the possible roles of the different
types of ‘spray and claw nerve endings’ are unknown
but they are unlikely to be only for pain.

Its gross structure is like an iceberg in that only a
fifth is visible on the surface while the rest is hidden
beneath the skin and deeper. According to O’Connell
et al. [122] internally, it is a triplanar complex of
erectile tissue comprising a midline shaft of some 20
cm long and 1-2 cm wide dividing internally into a
pair of crura some 5-9 cm in length (Figure 13A &
B). The erectile tissue consists of trabecular smooth
muscle and collagen connective tissue encircled by
a thin fibrous capsule surrounded by large nerve
trunks [119,123]. Externally, the shaft is covered
by the prepuce and is capped by a glans some 20
mm in length and 30mm wide [124,125]. Linked
into the structure are two vestibular (clitoral) bulbs
on either side of the vaginal introitus closely applied
the urethra. The erectile compartments consist of
the clitoris and the clitoral bulbs. The functional and
histological distinction of the trabecular vascular
tissue of the clitoris and the bulbs are alike indicating
this type of tissue to be erectile vascular tissue
[122,126,127], very similar to the erectile tissue
found in the penis. It has been further demonstrated
[128] that autonomic innervation of the clitoris
and the clitoral bulbs show striking similarities
further supporting their observation that these are
responsive erectile structures. The function of these
bulbs is unclear; one speculation is that when filled
with blood they support the vaginal wall during the
thrusting of coition. Whether they create any erotic
pleasure when stimulated by pressure has not been
examined.

5. Periurethal glans.
The term ‘periurethral glans’ [129] describes and
delineates a triangular part of the vaginal vestibule that
surrounds the urinary meatus, extending from below
the clitoral glans to the vaginal introitus and laterally
to the beginnings of the labia minorae. Contrasts
exist, since the same area has been described in
one study as part of the corpus spongiosum of the
female which is far more widespread than in the male
[130] and others have described the periurethral
glans/corpus spongiosum/pars intermedia/root of
the clitoris as the same structure [131]

Figure 12: A diagrammatic representation of the
vulva highlighting many of its named features in relr
lation to the underlying structures it is “covering or
wrapping”. With permission from [131] and with the
courtesy of Dr. O’Connell HE and Anatomedia.

During coitus, the thrusting of the penis causes the
area to be pushed into and then dragged out of the
vagina. As the area is an innervated mucous membbrane, this induced movement will create pleasuraable erotic stimulation. When women are asked to
list hierarchically their most pleasurable erotic sites
the periurethral glans area of the vaginal vestibule
is rated second after the clitoris. The area, its mobiliity and density of innervation could be the answer
as to why a sub-group of women can have orgasms
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Figure 13A: is a diagrammatic simplification of the
clitoral complex and its components.
With permission from [131] and with the courtesy of
Dr. O’Connell HE and Anatomedia

from simple penile coital thrusting alone (so-called
‘vaginal orgasms’) [131]. Remarkably, the area has
not been the focus of any biothesiometric study and
is generally overlooked as a potentially important
source of erotic pleasure during coitus for women.

6. The Vulvar vestibule
includes the vulvar area comprised between the
inferior part of the clitoris, the medial part of the labia
minora and the fourchette [131,132].

Figure 13B: is a dissection on which colours have
been added to highlight the erectile tissue compr
ponents in an elderly cadaver. The clitoral nerves
(also referred to as dorsal clitoral nerves) are highlr
lighted in yellow. The terminal vascular branches
of the pudendal artery i.e the dorsal clitoral arterir
ies (and veins) and the bulbourethral arteries are
evident here also supplying the distal vaginal wall.
With permission from [131] and with the courtesy of
Dr. O’Connell HE and Anatomedia

which then migrate to be shed off (desquamated
into the lumen), a lamina propria layer containing
connective tissue, blood vessels, nerves and
receptors, collagen, elastin fibres and finally a layer
of smooth muscle [129,134-136] (Figure 14). The
organ is set in the pelvis surrounded by powerful
striated pelvic musculature while at the introitus two
superficial striated muscles, the ischiocavernosus
and bulbocavernosus can contract around the penis
during orgasmic arousal [137].

7. Vagina

a) Microcirculation in the basal condition.

In the unaroused condition the vagina is a potenttial space with its anterior and posterior walls colllapsed and resting together but they do not adhere
because the walls are covered with a thin film of fluid
(see, in this context, the specific section dealing with
vaginal lubrication). Its shape is complicated so no
single structure can describe it. The cross-section is
similar to either a ‘H’ or ‘W’ while the longitudinal axis
is like a greatly stretched out ‘S’ (length range 6-12
cm). Its entrance (introitus) is usually gated by the
labia minora (see section above ) while its back culmminates in a cul-de-sac the anterior wall of which is
penetrated by the cervix of the uterus usually at right
angles to the vaginal longitudinal axis [119,133].

The vaginal microcirculation is supplied with
blood from at least 3 main arteries and drained by
numerous veins. Like all microcirculations it consists
of a circuit of arteries→arterioles→met-arterioles→
capillaries→venules→veins.

The layered structure of the vagina consists of the
luminal stratified squamous epithelium (a multicellular layer with new cells continually created in
the basal layer by oestrogen-stimulated mitosis

Like other microcirculations it has a preferred path
for most of the blood flow during quiescence (and
for the vagina that is quite often) which means that
most of the time the capillaries are closed due to

The vaginal vessels are richly innervated by
adrenergic, cholinergic and vipergic nerves together
with neuropeptides like substance P (a sensory
transmitter), neuropeptide Y (a vasonconstrictor) and
calcitonin gene related peptide (CGRP), a possible
sensory transmitter and a peptide influencing capillary
permeability) and Nitric Oxide (NO) [134,138-144].
The exact functions of the various innervations have
yet to be ascertained [145].
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contraction of the pre-capillary sphincters. When the
local area around one of these becomes hypoxic
the released metabolites (pCO2, lactic acid, K+,
ATP) cause sphincter relaxation and the supplied
capillaries open up washing away the metabolites
and refreshing the local area with oxygen and
nutrients. This intermittency of the microcirculation
is known as ‘vasomotion’, it is seen in a number of
other genital tissues such as the testis [146] but has
only recently been observed and quantified in the
vagina by photoplethysmography [147]. The degree
of vaginal vasomotion is a sensitive and useful index
of genital arousal. Thus, during basal conditions, a
high vasomotor tone of the arterial supply through
central sympathetic activation and a high level of
vasomotion keep the blood flow to the vagina at
minimal levels. A corollary of this is that the surface
pO2 of the vagina wall is basally at a low, hypoxic
level [136].
Recently Allers et al. described slow occilations
in vaginal blood flow in both rats and humans as
a marker of sexual arousal [148,149]. They are
influenced in rats by the central nervous system
namely the PVN ( Paraventricular Nucleus) and
modulated by the autonomic nervous system
[149]. They also demonstrated that in humans and
rats the oscilation appear independent of vaginal
vasocongestion. VSS induced an increase in the
total power of slow oscillatory activity in vaginal blood
flow in healthy human volunteers.but no increase
was observed in women with Female Sexual
Arousal Disorder (FSAD). They concluded that that

slow oscillations in vaginal blood flow are correlated
with subjective physiological arousal and display
diminished responsiveness in women with FSAD
and may be used as a model when studying female
sexual arousal [148]. Relations, if any, between
vaginal vasomotion (147) and the slow oscillations
have not been discussed.

8. The cervix
The cervix pierces the anterior vaginal wall normally
at approximately right angles the longitudinal vaginal
axis. In the basal non-stimulated state, the cervix can
rest on the posterior vaginal wall. Its central canal is
some 3 mm in diameter and 2-3 cm in length and
is lined with a greatly folded epithelium of columnar
cells creating crypts (some 10,000) that look like
glands and are often mistaken for them. The cells
secrete mucus under the influence of oestrogens
(increasing the production) and progesterone
(decreasing the production). Around mid-cycle the
mucus is viscous like egg white and it provides the
optimum environment for sperm movement and
survival. At other phase of the cycle the mucus is
thick and relatively hostile to sperm movement and
survival.
The innervation of the cervix is poor so that some
minor surgery can be carried out without anaesthesia
but it has the second highest concentration of VIP
in the female genital tract. The functions of this VIP
have not yet been elucidated but it is unlikely that it
is involved in increasing cervical blood flow during
arousal because fMRI imaging does not indicate the

Figure 14: Drawing showing main structural features of the vaginal wall.
With permission from [136]
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organ becoming vasocongested [127]. It is more
likely to be involved in the neuroimmunology of the
cervix acting as an anti-inflammatory agent [150].

2) the hypogastric and lumbosacral chain
issuing from level (T12 – L2) of the spinal cord
(sympathetic);

II. Arterial supply

3) the pudendal nerve (somatic) with cell bodies
of the motoneurons located in the Onuf’s nucleus
(S2 – S4);

Women’s genitalia have a rich arterial blood supply
[118,132].The labia are supplied from the inferior
perineal and posterior labial branches of the internal
pudendal artery as well as from superficial branches
of the femoral artery. The clitoris is supplied by the
ileohypogastric pudendal arterial bed. After the
internal iliac artery has given off its last anterior
branch, it traverses Alcock’s canal and terminates
as the common clitoral artery, which gives off the
clitoral cavernosal arteries and the dorsal clitoral
artery (Figure 13B). The proximal (middle) part of
the vagina is supplied by the vaginal branches of
the uterine artery and the hypogastric artery. The
distal part of the vagina is supplied by the middle
hemorrhoidal and clitoral arteries.

III. Peripheral
neurophysiology
The female genitalia are richly innervated [125,13,
134,143,151,152]. Knowledge of the inneravation
is clinically important. Firstly it is essential for our
understanding of the physiology and pathophysiology
of arousal and orgasm. Secondly in our understanding
of possible disruption of neural pathways during
surgery and other iatrogenic procedures [153].
The uterine nerves arise from the inferior hypogastric
plexus formed by the union of the hypogastric
nerves (sympathetic T10-L1) and the splanchnic
fibers (parasympathetic S2-S4). This plexus has
three portions: vesical plexus, the rectal plexus and
the uterovaginal plexus, which lies at the base of
the broad ligament, dorsal to the uterine vessels
and lateral to the uterosacral and cardinal ligament.
This plexus provides innervation via the cardial
ligament and uterosacral ligaments to the cervix,
upper vagina, urethra, vestibular bulbs and clitoris,
for review see [145].
At the cervix sympathetic and parasympathetic
nerves form the paracervical ganglia. The larger one
is called the uterine cervical ganglion. It is at this
level that injury to the autonomic fibers of the vagina,
labia and cervix may occur during hysterectomy.
The pudendal nerve (S2-S4) reaches the perineum
through Alcock’s canal and provides sensory and
motor innervation to the genitalia.
Consequently the anatomic structures involved in
the female genital sexual response are innervated
by autonomic and somatic nerves
1) the pelvic nerve issuing from level S2-S4 of
the spinal cord (parasympathetic);

4) the vagus nerve issuing from the nucleus
tractus solitaries.
Sensory stimuli relevant to sexual function are
conveyed by afferent pathways consisting of
pudendal, pelvic and hypogastric nerves and
the lumbosacral sympathetic chain. They relay
information to the dorsal horn, medial central
and lateral gray matter of the lumbosacral spinal
cord, and the vagal afferent fibers convey sensory
information from the genital apparatus to the nucleus
tractus solitarus (NTS) [154].
A great variety of neurotransmitters/mediators
and receptor types have been demonstrated in
nerves in the female genitals in both animal and
human studies (see [135,139] for references). The
functional implications of each transmitter are not
fully understood.

IV. Physiology of arousal
During sexual stimulation the female sexual arousal
response is elicited by sensory stimulation as well
as central nervous activation resulting in increased
blood flow to the genitals. This culminates in a series
of vasocongestive as well as neuromuscular events
leading to physiological changes.
Berman et al. [155] demonstrated that sexual stimullation resulted in a significant increase in clitoral, labbial, urethral and vaginal blood flow. High resolution
MRI studies of the female genitalia have detailed the
living anatomy of the female genitalia and have demoonstrated the changes that occur with arousal and
engorgement [126,127]. Studies by Yang et al [128]
correlating in vivo MR imaging of genitalia together
with gross and histologic examinations of cadaveric
specimens have demonstrated five vascular comppartments comprising the external female genitalia;
the clitoris, clitoral bulbs, labia minora, urethra, and
vestibule/vagina. (Figure 15A) These compartments
are composed of erectile as well as non-erectile tisssues with erectile tissue demonstrating the greatest
volume change with engorgement during sexual
arousal [127,156] (Figure 15B).

1. External genitalia
a) Labia
During sexual arousal the labia become engorged
with blood increasing in size by as much as two
to threefold [1,157] and their sensitivity to touch is
enhanced. Because they are the gateway into the
vagina, painless initiation of coitus by penile thrusti-
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Figures 15A and 15B: Anatomical MR images of vulva and perineum. Image A is obtained with subject at rest
and image B is during arousal while subject views an erotic video in magnet. Note changes of engorgement
with increased size and signal intensity of clitoris and bulbs on the aroused image in B. B = clitoral body; C
= clitoral crus; Bu = vestibular bulbs; V = vagina; U = urethral meatus and R = rectum.
Courtesey Of Maravilla K

ing requires their lubrication. If their resistance to inssertion is greater than the buckling pressure of the
penile erection, usually quoted as an axial pressure
equal to or greater than 550gm [158], penetration
will be difficult and ‘insertional dyspareunia’ may occcur making the initiation of coitus uncomfortable for
both partners. Masters and Johnson [1] proposed
that their lubrication during arousal was due to the
‘spill over’ of excess vaginal lubrication. However, a
pilot study [159] that used tampons in the vagina to
prevent any fluid leaking out onto the labia found that
sexual arousal still caused labial lubrication, strongly
indicating that the labia could actually form their own
lubricative fluid presumably by plasma transudation
similar to that produced by the vagina during arousal
(see details in the subsequent section on vaginal lubbrication).
As the labia minora become engorged with blood
during arousal - unlike the labia majora [157] - they
have been experimentally used as an indicator of
genital sexual arousal, the increase in engorgement
being monitored either by the increase in labial tempperature using a thermistor [160] or by thermographiic imagining [161]. (Figure 16)

b) Clitoris
As described above the clitoral shaft is composed
of two corpora cavernosa surrounded by a capsular
fibrous sheath (tunica albuginea). Under basal
conditions the blood vessels in the clitoris have
a high tone (through sympathetic activity) and are

mainly closed [162] but show evidence of vasomotion
[163] the random opening and closing depending
on local tissue needs (as described previously).
The neural innervation is through vipergic nerves
releasing Vasoactive Intestinal Peptide (VIP) dilating
the arterial supply [129,164] and NO, formed by the
enzyme nitric oxide synthase (NOS), found in the
nerves (nNOS) and lining endothelium of the corpora
cavernosa (eNOS) relaxing the smooth muscle of the
cavernous sinuses [165-173]. During sexual arousal
the central reduction of sympathetic tone and the
release of the two vasodilator neurotransmitters
create an increase in the blood flow to the clitoris
and relaxes the smooth muscles of the cavities in the
clitoris so that they become filled with blood and the
organ becomes vasocongested. Unlike the penis,
which when it becomes fully erect cannot be bent,
the clitoris, because it has no subalbugineal layer
between its tunica and the erectile tissue [174], even
when fully-filled only becomes swollen or tumescent
and not rigid. Genital MRI techniques have been
used to dynamically study and quantitatively the
clitoral engorgement response in women during
VSS [126,127,156,175] Dynamic genital MRI
techniques have documented and measured the
engorgement response in vivo during arousal and
showed increased width of the clitoris during arousal
[127]. (Figure 15B).
Surprisingly, the vibration sensitivity of the clitoris
is known to decrease during and immediately after
arousal [176] a feature similar to the tumescent
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Figure 16: Labial temperature in degrees Celsius for all female participants in erotic (N=10), humor (N=10),
and neutral (N=10) conditions over baseline and experimental conditions.
With permission from [161]

penis [177]. No satisfactory explanation for the
genital decreases in response to vibration has yet
been proposed.
Data regarding the correlation between the
measured degree of physiologic engorgement and
the subjective level of arousal have been mixed.
There has been a non-significant trend suggesting
correlation between these two measures but further
studies are needed to validate this [156]. A preliminary
uncontrolled, randomized, blinded crossover MRI
study of the genital response following ingestion
of sildenafil vs. placebo in a group of women with
(FSAD) demonstrated a non-significant trend toward
improved engorgement with sildenafil [175]. MRI
studies documented an increase in clitoral volume
following sildenafil compared with placebo in 6 of
12 subjects, no significant change in either imaging
session in three subjects while in three subjects,
there was a robust clitoral response in both MR
sessions. This indicates that MR measurements of
clitoral volume can provide an objective measure
of engorgement change following a vasoactive
medication in women with FSAD, but larger scale
studies are needed.

2. Internal genitalia
a) The urethra
The female urethra is only 4 cm long but in its wall are
venous sinuses that are filled with blood. They are
part of the closing pressure of the urethra thus aiding
in maintaining urinary continence. In the lining of the
urethra are found, triangular- shaped paracrine cells
that are thought to have mechanoreceptor properties
and are rich in serotonin (5-hydroxytrptamine).
This neurotransmitter is known to potentiate the
sensitivity of nerve endings [178]. Stretching of the
urethra occurs during coitus [179] or during digital
stimulation of the anterior wall and this may well
activate these mechano- receptor cells to release
serotonin sensitising the nerve endings in the urethra
and thus creating pleasurable sensations [179]. The
urethra is thus converted from a urinary tube into a
genital sex organ.

b) Vagina: microcirculation in the aroused
condition
At the beginning of sexual arousal the blood supply
to the vagina is minimal due to the high sympathetic
vasomotor tone and vasomotion as detailed in the
previous section. Then, usually within seconds of
an acceptable or consensual sexual stimulus, the
central sympathetic tone is reduced and the arterial
supply is enhanced through the action of released
neuronal VIP and some NO via the sacral anterior
nerve roots [181] and vasomotion decreases as more
closed capillaries are recruited [147]. Fairly rapidly
the recruitment of the capillaries becomes maximal
and the vagina becomes fully vasocongested (along
with the labia and clitoris) vasomotion is absent and
the woman will subjectively perceive that her pelvis
‘feels full and congested’. While consensual sexual
stimulation is obviously the preferred behavior it is
known that vaginal vasocongestion, lubrication and
even orgasm can be induced in some women even
by non-consensual unwanted sexual stimuli [182].

c) The aroused vagina and the formation of
vaginal lubrication
As described above, within the sexually aroused
vagina, the capillaries of the micro-circulation are
filled with blood and the increased hydrostatic
pressure inside them forces out a plasma transudate
(ultrafiltrate) into the interstitial space around
the blood vessels. Continued formation of this
neurogenic transudate fills up the interstitial space
and then passes through and between the cells of
vaginal epithelium to leak onto the surface wall of
the vagina as the vaginal lubrication. The final fluid
is a modified plasma filtrate because the cells of
the vagina can transfer Na+ ions vectorially from the
lumen back into the blood [183] and add K+ ions by
secretion and the cell shedding [136,184,185]. Thus
the ionic concentrations of these ions are much
different to those in the plasma, vaginal basal fluid
having a higher K+ and a lower Na+ than plasma
throughout the menstrual cycle [186] .

1095

comitte 22.indd 1095

8/25/2010 1:18:58 PM

Figure 17: Mechanism of vaginal lubrication (transudation).
Courtesey of Levin R.

However, during arousal the greatly enhanced
transvaginal flow of filtrate from blood vessels to the
vaginal lumen has a much reduced contact time with
the vaginal cells and their ability to transport Na+ is of
limited capacity so that the transport of Na+ back into
the blood is saturated and much Na+ escapes into
the vaginal transudate. Thus the arousal lubrication
fluid has a much higher Na+ concentration than the
basal fluid approaching that of plasma [185]. (Figure
17) The fluid formed on the surface of the vaginal
wall is more than just a modified plasma transudate
because it feels slippery to the touch and has obvious
lubricant properties. Exactly what these substances
are is not known but it is thought that they may include
glycerol manufactured by the vaginal cells [187] and
sialoproteins secreted into the vagina by the cervical
epithelium [187]. On cessation of the sexual arousal
the vaginal Na+ together with osmotically drawn fluid
is transferred back into the blood [179,187] resetting
the vagina to the basal ‘just moist’ condition.

primarily expressed in capillaries and venules, AQP2
in the cytoplasm of the epithelial cells and AQP3 was
associated mainly with the plasma membranes of the
epithelial cells. Stimulation of the pelvic nerve, known
to induce increased vaginal blood flow, caused the
translocation of AQP1 and 2 from their cytosolic
site to the membrane compartment but AQP3 was
unchanged. The authors interpreted their results to
suggest that the AQPs could play a role in the fluid
movements of vaginal lubrication. A later study, again
in rats, reported that estrogen deprivation decreased
the expressions of vaginal AQP2 and NOS but
they were restored by 17- beta estradiol treatment.
While these animal results are interesting, as yet,
there is only a poster study [189] reporting that the
distribution of AQP 1, 2 and 3 in premenopausal
human vagina has the same distribution as that in
the rat. Any possible role of these water channels in
human vaginal lubrication has yet to be determined.

In a number of fluid transporting tissues water
channel proteins called ‘aquaporins’ (AQP’s) are
found, they facilitate the transport of water and
other small molecules like glycerol. There are some
13 members of the AQP family; AQP 1,2,4,5 and 8
are specific for water transport while AQP 3,7,9 and
10 transport are less specific transporting water
and small molecules. AQPs have been localized in
rat vagina. Park et al [188] found that AQP1 was

d) The uterus
Masters & Johnson [1] reported that the uterus
increased its size by 50-100% during sexual arousal
and then returned to normal after its cessation when
monitored by palpation suggesting vasocongestion.
Later studies with MRI imaging did not confirm
this swelling [190]. During high levels of sexual
excitement and at orgasm the uterus contracts
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[1]. The cause of the contractions is probably its
sympathetic innervation releasing noradrenaline
[NE]. The contractions at orgasm, however, are often
claimed to be through the release of oxytocin into the
systemic blood circulation but the few studies that
are available are far from conclusive (see [178] for
references). Some authors suggest that the uterine
contractions at orgasm act as a signal to women
that sexual arousal is terminated and resolution can
occur, but as women are serially multiorgasmic this
is an unlikely function. The claimed possible role of
the contractions to facilitate rapid sperm transport is
discussed later.

e) The cervix
Despite many studies the role of the cervix in sexual
arousal has not been definitely settled (see [150]
for references). Masters and Johnson [1] observed
that during arousal the utero-cervix complex was
elevated upwards away from the posterior floor of
the vagina especially when the women were highly
excited (towards the end of their excitement phase).
They called this phenomenon ‘vaginal tenting’ and in
the face- to- face or missionary position the cervical
os was pulled well away from the axis of the penile
thrusting and the ejaculate to come. The importance
of this is discussed later.
Some authors have suggested that penile buffeting
of the cervix can create sexual arousal and others
have suggested that penile buffeting can cause the
uterus to rub against the peritoneal lining inducing
pleasurable feeling. Unfortunately neither of these
speculations have any evidential support [150]. If
the cervix has a role to play in sexual arousal it is a
very minor one.

3. The anterior vaginal wall and its
		putative erotic structures

impossible to isolate and stimulate just one. It may
thus be more sensible to talk of the ‘anterior wall
erogenous complex’ [191]. This is also why the claim
of Chua Chee Ann [179,192] to have found a new
erotic site of the anterior vaginal wall, described by
him as the “anterior fornix erogenous zone”, which
when stimulated by digital pressure created vaginal
lubrication and orgasm must be looked at with a high
degree of scepticism especially as it was claimed
without any evidence that the stimulus acted locally
and did not reach the brain.

a) The ‘G spot’
Ernst Grafenberg in 1950 described a site on the
anterior wall of the vagina that when stimulated by
deep pressure became swollen and or enlarged
protruding into the vaginal lumen and was highly
effective in causing orgasm in women when
stimulated [193]. Two authors, Whipple and Perry, of
a popular, non-peer reviewed book [194] named the
site the ‘G spot’ in recognition of Grafenberg and this
appellation has stuck although it is more of a zone
than a spot [195]. Several papers (actually, more
than 250) have been published as to whether the
area exists and its possible connection with female
ejaculation (see [191] for references). Despite
the passage of nearly sixty years controversy still
surrounds the ‘G spot’ because
1) of its inexact anatomic placement- in the short
female urethra its position is unsettled. Some places
it at the junction of the bladder with the urethra [196]
while others place it at the middle [193] or possibly
even the distal part of the urethra [197].
2) its putative structure – some suggest it to be the ‘
female prostate’ paraurethral or periurethral glands/
ducts (see [131,198,199] for references) .

b) Halban’s fascia

The anterior vaginal wall, when stimulated by deep
pressure, is known to generate a more sexually
pleasurable feeling than either of the lateral or
posterior vaginal walls. This is not due to it having
a greater innervation than the other vaginal areas
as it has been reported that vaginal nerve density is
relatively homogenous [143,187].
Closely associated with this wall, however, are 3
anatomic components that are reputed to create the
sexual feelings when stimulated. These are
a) the urethra (see description in previous
sections);
b) the so-called ‘G-Spot’;
c) Halban’s fascia.
As these structures are all packed into a relatively
small space in and along the anterior wall it is
obvious that any deep pressure on the anterior
wall will likely activate all three, it will be nearly

Attention was drawn to this genital structure as a
source of sexual pleasure in the report of Minh et al.
[200] The fascia is in the space between the bladdder and the anterior wall of the vagina and is filled
with connective tissue, blood vessels, nerves and
neuroreceptors. Strong stroking pressure on the antterior vaginal wall transfers the stimulus to the fasccia inducing highly pleasurable sensations that can
lead to orgasm. Recently a report suggested that the
greater the thickness of the fascial space (called the
urethrovaginal space in this report) the greater was
the ability of women to have an orgasm from penile
thrusting alone [201]. They had no proposal as to
why such a relationship should exist. Unfortunately,
the authors erroneously confused the anatomical
site that they described also as the ‘human clitorisurethrovaginal complex’ as the ‘G-spot’.

4. Nipple/breast stimulation
While genital stimulation is very effective in creatiing female sexual arousal the stimulation of the fem-
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male nipple/breast can significantly enhance sexual
arousal. Levin & Meston [202] noted that the role
of nipple stimulation during lovemaking was just the
subject of opinion- based comment rather than any
evidence- based study. They gave a short questionnnaire on nipple stimulation during lovemaking to 153
sexually experienced women undergraduates and
149 males. The major findings were that 81.5% of
the women (and even 51.7% of the males) reported
that stimulation of their nipples/ breasts caused or
enhanced their sexual arousal while 78.2% of the
women (and 39% of the men) agreed that when
sexually aroused stimulation of their nipples further
increased their arousal. During lovemaking, 59.1%
of the women (and 17.1% of the men) had asked
for their nipples to be stimulated. Only 7-8 % of the
population questioned reported that nipple stimulattion decreased their arousal [202].
No evidence exists exploring the role of skin in the
arousal response

5. Sexual physiology - The reflexes
		generated from vaginal stimulation
An overlooked subject is the generation of a number
of genital reflexes claimed to be activated by
vaginal pressure or stretch stimuli. They have been
reviewed previously by Levin [203]. The earliest
report of reflexes from the vagina was by Ringrose
[204] who mechanically stimulated the vaginal wall
with a wooden tongue depressor and observed a
number of reflex muscle contractions. Because they
did not appear to have any obvious physiological
function they were ignored. A subsequent study
[205] revealed that the reflexes could not be elicited
in women up to 12 hours after they had been
raped. No studies have been undertaken since to
establish whether this finding could be of significant
forensic importance. Lavoisier et al. [206] reported
that the vaginal insertion and withdrawal of a
balloon induced an increase in the velocity of blood
supplying the clitoris and inferred that the same
scenario would occur during coitus facilitating clitoral
arousal. By far, the most extensive studies of female

Reflex name [reference]
Vagino- cavernosus
[210]
Vagino-levator
[209]
Vagino-puborectalis
[207]
Vagino- vesiocourethral
[208]

vaginal reflexes have been those of Shafik and his
co-workers [207-210] which are listed in Table 3
together with their proposed function. The reflexes
were all elicited by inflating an intravaginal balloon
and the authors have assumed that this is equivalent
to the mechanical stimulation of the penis in the
vagina during coitus thus claiming that the recorded
reflexes are physiological and occur during coitus.
Such an assumption may be questionable and it still
needs to be established whether the reflexes will be
useful in the diagnosis of FSD.

VI. Sexual physiology - MRI
studies of intercourse
Pelvic MRI studies have been done of couples duriing intercourse [190,211,212]. Studies were done
with couples in the missionary position and in postterior position to study the living anatomy of interccourse and to determine if previous theories about
anatomic relationships are correct. In the missionary
position, the penis is observed by MRI to be boomeraang-shaped and reaches the anterior vaginal fornix
with preferential contact along the anterior vaginal
wall. Prior to penetration the vagina is parallel to the
pubococcygeal line and has a normal anterior convvexity. After penetration, the anterior vaginal wall is
lengthened and the posterior bladder wall is pushed
upward and anterior while the uterus is pushed upwward and posterior. With a posterior position the pennis reaches the posterior fornix and there is prefereential contact along the posterior vaginal wall. Both
the bladder and the uterus are pushed anterior in
this position [212].

VII. The peripheral physiology
of orgasm
Changes occur in the striated pelvic muscles,
the smooth muscle of the uterus and vagina and
circulation of the genitalia at orgasm. These have
been reviewed extensively by Meston et al. [213] and
only a brief account with updating is given below.

Stimulus/ Activation
Fast vaginal distension
Transient contraction of ISC & BC muscles
Fast vaginal distension
Contraction of levator
Fast vaginal distension
Contraction of puborectalis
Vaginal distention
Relaxation of bladder
Contraction urethral sphincter

Putative sexual or reproductive role
Enhanced tumescence of clitoris
‘milking’ penile urethra
Facilitates vaginal tenting
Prevention faecal leakage
Prevention urine leakage
Protecting sperm

Table 3: Human female genital reflexes activated by balloon inflation in the vagina.
ISC= ischiocavernosus, BC = bulbocavernosus
Modified with permission from [203]
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creating the rhythmic contractions of these muscles
that occur in most women at and during orgasm.
Masters and Johnson [1] described the pelvic conttractions as an intrinsic part of the orgasmic process
but Kinsey et al. [217, 218] regarded them as the
‘after-effects of orgasm’. The actual number of the
contractions varies with the duration and intensity of
the orgasm [1,219] and their frequency, strength and
pleasurable power all decrease after the first few. It
is thought that neurally-controlled genital muscular
events that occur at orgasm are mediated at the
spinal cord level which is involved in integrating the
afferent impulses from the muscles and the efferent
discharge from the supraspinal origins.

Box 3

•
•
•
•
•

The female genitals are highly vascularized
and innervated structures and can be 		
divided into internal and external genitals
During the gentital sexual arousal there is
an increased blood flow to the clitoris, labia
majora, urethra and vagina.
The increased blood flow induces 		
increased tumescence, but not erection of
the clitoris
The increased blood flow causes vaginal
lubrication via a transudation mechanism
Aquaporins exist in the vagina, but their 		
role in the lubricaion process is still 		
unknown

1. Striated pelvic muscle changes
The striated muscles of the female pelvis are cateegorized into superficial and deep musculature. Surpprisingly, despite extensive studies, a simple, clear
and unambiguous description of this musculature
is remarkably difficult to make. As van Houton [137]
has remarked this is because of ‘unhelpful generalissations, confusing and overlapping terminology and
misleading metaphors’.
Classical accounts describe the superficial muscles
(urogenital diaphragm) as the ischiocavernosus,
the bulbocavernosus and the deep and transverse
perineii, while those of the deep pelvic floor, often
described as the ‘pelvic diaphragm’, consists of
the coccygeus (ischiococcygeus) and the levator
ani which contains the iliococcygeus and pubococccygeus muscles. The pubococcygeus is itself said to
made up of the pubourethralis and puborectalis musccles together with other smaller muscles (puboperinnealis and puborectalis) a strange concept where a
muscle is said to be constructed from other muscles.
However, it is adequate for the present purposes to
accept this simplistic picture. According to Graziottin
& Giraldi [132, 214], the function and dysfunction of
these pelvic floor muscles have an important impact
on female sexuality. Hypoactivity of the muscles (low
tone) leads to poor sexual function and lack of pleassure during coitus and orgasm while hyperactivity
(high tone) is associated with the pain disorders of
dyspareunia (namely, either coital or non coital pain)
and vaginismus (namely, difficulties in allowing entry
into the vagina despite wanting it) a leading cause of
unconsummated marriages in women [215].

It has often been stated that the contraction of the
pelvic muscles is mandatory (indispensable) as an
indicator for the occurrence of the female orgasm
[1,220]. However, claims have been made by
women that while they have orgasms they do not
have pelvic contractions [219]. Unfortunately, as no
laboratory measurements of the pelvic musculature
have ever been made in such cases we cannot
be sure whether they really don’t possess these
contractions rather than they don’t perceive them,
perhaps because they are weak or that they have low
interorecptive awarness. Attempts to relate aspects
of the physical nature of the vaginal contractions to
the pleasure felt during their activity have not been
successful. Masters and Johnson [1] stated that the
stronger the orgasm the greater was the number of
contractions experienced, mild orgasms had 3 to 5
contractions, normal orgasms 5 to 8 contractions
and the most intense 8 to 10 contractions but there
has been no confirmation of this claim. Recordings
of the intraluminal vaginal pressure during orgasm
have not shown any linkage between the orgasmic
contractions and the intensity of pleasure [221].

a) Purpose of the pelvic muscle contractions
In the male the purpose of the involuntary rhythmmic contractions of the pelvic muscles at orgasm is
clearly to eject forcefully the semen from the urethra,
without them only a dribbling emission occurs. The
role(s) of the muscular contractions in the female at
orgasm is less attributable. Some five possible functtions have been suggested namely:

Like all striated or voluntary muscles those of the
pelvis have both afferent (sensory) and efferent (mottor) innervation. Their innervation is by the pudendal
nerve [216] and is the neural path for nerve impulses

i) to eject glandular secretions from the urethra
(viz female ejaculation);
As a significant number of women do not appear
to have such urethral ejections it is unlikely to be
a significant or major function of the muscles that
needs to be preserved.
ii) to create sexual pleasurable feelings;
When the muscles are contracted voluntarily
they do not create sexual pleasure (but such
voluntary contractions can facilitate the induction
of arousal/orgasm in some women).

1099

comitte 22.indd 1099

8/25/2010 1:19:00 PM

iii) to restore the vasocongested pelvic tissues to
their basal state;
Orgasmic contractions from a single orgasm only
partially restore the vasocongested tissues to the
pre-aroused basal state of vasomotion [147].
iv) to stimulate the male to ejaculate;
By creating increased pressure on the thrusting
penis the sexually-excited male is pushed over
his threshold of ejaculatory containment and
delivers his semen into the vagina thus the
female captures the spermatozoa of her chosen
male inseminator. Most women also vocalize
nonverbally at each pelvic contraction [222].
v) to end sexual arousal;
As women are multiorgasmic a single orgasm
with the concomittant contractions does not
necessarily end their sexual arousal.
Thus none of the suggested functions hold up well
on examination except perhaps that of stimulating
the male to ejaculate. Another explanation is simply
that both the female and the male pelvic muscles
arise and develop from the same embryonic structture. While they are essential for the forceful ejaculattion of male semen they have no apparent functional
purpose for the female, but as they do no harm in
their occurrence they are of no consequence and
take too much energy and trouble to remove so they
have been ignored and remain. They are an exampple of a ‘biological spandrel’, a structural feature that
has a specific function in one sex but of little or no
apparent use in another [223].

2.Vagina
Because the vagina is a compliant organ and is set
in a surround of powerful pelvic striated musculatture (see previous section) the motility of its coats
of smooth muscle per se has been poorly charactterized. Its innervation by vipergic nerves suggests
that the muscle will become relaxed during arousal
and coitus probably to avoid occluding its blood vesssels and thus reduce its lubrication and aid in the
tenting process. At orgasm, the contractions of the
striated muscles will impinge on the vagina causing
passive increases in its intraluminal pressure. How
much the vaginal smooth muscle contributes to the
activity is uncertain as no study has measured the
vaginal smooth muscle and the striated at the same
time during orgasm. When Gillan and Brindley [224]
recorded what was presumably the electrical activity
of the vaginal smooth muscle using steel wire electtrodes or silver discs sucked onto the vaginal wall
an increase in its electrical activity was induced by
clitoral vibration but at orgasm the continuous activiity was replaced with intermittent activity associated
with the orgasmic contractions. Shafik et al. [225]
also studied the electrical activity of the vaginal
wall but the slow waves and the intermittent action

potentials they recorded were observed in women
who were not sexually aroused. The action potenttials were concomitant with increased intraluminal
vaginal pressure and represent the spontaneous
vaginal motility described previously (see [187] for
references). The function of these basal contractions
were assumed to be for ‘housekeeping’, clearing the
vagina of cellular debris, secretions and blood and
possibly as maintenance to activate vaginal blood
flow during sexual quiescence.

3. Uterus
Although orgasmic contractions of the uterus have
been described, unlike Kinsey et al. [217] who reggarded them as having a sucking effect, Masters and
Johnson [1] proposed controversially that they were
expulsive and not involved in up-sucking material
from the vagina (see section on sexual arousal and
reproduction). Their experimental evidence for this
conclusion was that blood was ejected forcibly when
an orgasm was induced at menstruation and that
no fluid was taken up at orgasm when a fluid- filled
cap was placed over the cervical os. Others have
criticized these experiments and argued that neither
of these conclusions rules out uterine up-sucking.
Unfortunately, remarkably few measurements of this
uterine activity during orgasm have been recorded
and published and those that have, electrical meassurements by Masters and Johnson [1] and intrauuterine pressure measurements by Fox et al. [226]
, are technically difficult to analyze and interpret and
leave much to be desired [163]. Although a number
of studies have been made on uterine contractile
activity in relation to sperm transport they have all
been undertaken in the sexually non-aroused condittion (see section on arousal and reproduction).
What actually creates the uterine contractions is still
under debate as discussed previously.
Masters and Johnson [1] and Kinsey et al. [217] difffer significantly in their descriptions, both in the apppearance and in the placement of the uterine conttractions. According to Kinsey et al. [217] ‘the upper
end of the uterus goes into rhythmic contractions of
considerable frequency whenever there is sexual
arousal’ but Masters and Johnson [1] claimed that
‘specific uterine patterns do not develop unless the
individual subject undergoes an orgasmic experieence’. In conclusion, there are simply too few publlished recordings / data to resolve these unanswered
problems [203].

4. Cervix
The only change that appears to occur in the cervix
is a minimal dilatation of the os immediately after orggasm lasting for 20-30 minutes [1]. It was suggesteed that this could facilitate spermatozoal transport
through the endocervical canal. The mechanism for
this dilatation has never been investigated but as the
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I. Vaginal changes induced
by arousal that facilitate
procreation

cervix has the second highest concentration of vip
in the genital tract it is possible that its relaxant acttion on the sparse smooth muscle present could be
involved.

5. Rectal sphincter and pressure
The rectal sphincter contracts at orgasm, especially
in younger women [1], mirroring the contractions
of the vagina [219,227]. Older women do not
always show such contractions [1]. More recently
rectal pressure changes during orgasm have been
analysed by calculating the spectral power in various
frequency bands [228]. It was found that an objective
rule (algorithm) based on the spectral power in the
alpha band (8-13 Hz) identified 94% of the orgasms
induced in normal women by clitoral masturbation
undertaken by their partners. The alpha fluctuations
only occurred during orgasm and were not seen in
attempts to mimic orgasm or in failed attempts to
induce orgasm (Figure 18). The authors proposed
that the integrated spectral power in this 8-13 Hz
band of rectal pressure was a specific and sensitive
marker for attributing that an orgasm had taken
place.

VIII. Summary of peripheral
signs of orgasm
While orgasm is a subjective experience it is normallly accompanied by a number of physiological body
changes. These changes can be classified as [229]:
i) P
 rospective – those changes that indicate an
impending orgasm;
ii) Current – those changes taking place at
orgasm;
iii) R
 etrospective- those changes that indicated
that an orgasm had occurred
See Table 4 for more details

g. TRANSLATIONAL SCIENCE:
WHAT IS THE ROLE OF SEXUAL
AROUSAL AND ORGASM IN
FEMALES?
Sexual arousal in women serves both procreation /
reproduction and recreation / pleasure. The changes
that occur in the female genitals and genital tract can
be divided into those that serve procreation, those
that serve recreation and those that serve both
procreation and recreation. This section will describe
briefly those changes induced by sexual arousal that
have functional importance for reproduction (for
greater details see [163, 230]).

The sexually unaroused vagina has the function
of being the conduit for the discharge of the mensses and as the birth canal. All that these demand is
basal, just moist, lubricated and expandable vagina.
For painless penile penetration and coital thrusting a
much higher level of lubrication is necessary and as
described previously this is obtained during sexual
arousal by the agency of the neural release of the
vasodilators transmitters VIP and a much smaller
component of NO [231]. The increased lubrication
would appear obviously to facilitate the pleasurable
aspects of coitus for both partners and this generaally is so in the western world where the evidence
of such vaginal lubrication is taken by most men as
a sign of their inducing successful female arousal.
However, in other nations, especially sub-Saharan
countries, this vaginal lubrication is not appreciated
by many of the male population and is regarded
as possible evidence of female infection, coldness
and infidelity and even of reducing coital pleasure.
Women, sensitive to these apprehensions of their
husbands and sexual partners and desirous of keepiing them, use various chemicals and substances to
dry up their vaginal secretions [232] sometimes with
harmful consequences.
The sexually induced increase in vaginal blood flow
and lubrication creates a vaginal lumen that is much
more oxygenated than in the hypoxic basal state and
the neurogenic transudate partially neutralises the
acidity of the basal vaginal fluid [233]. The increased
oxygenation facilitates the production of usable eneergy by the spermatozoa as they can generate more
adenosine triphosphate (ATP) in the aerobic state
(36 ATPs) than in the anaerobic state (3ATPs). The
partial neutralisation of the vaginal acidity by the
transudate [233] reduces the deleterious effect of the
basal low vaginal pH on sperm function. Thus sexual
arousal creates a more favourable and receptive
vaginal milieu for sperm function and survival.

II. Does orgasm have any
essential role to play
in female reproductive
mechanisms?
1. The uterine upsuck hypothesis
The possible role(s) of orgasm and their importance
in the female have always been disputed. A recent
book by Lloyd [234], a philosopher, examined critically
some 26 papers on the topic and she concluded
that there was little or no real evidence to show that
orgasm was important for reproduction. One school
of thought argue that orgasm plays no essential role
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Figure 18: Rectal pressure (left), an index of perineal muscle activity and spectral analysis on the rectal
pressure data (Right). The spectral power was calculated in the frequency bands delta (0.5-4 Hz), theta (48 Hz), alpha (8-13 Hz), and beta (13-25 Hz). The most significant and most important difference in spectral
power between orgasm and both control motor tasks (imitation of orgasm and failed orgasm attempt) was
found in the alpha band. With Permission from [228]

Table 4: Specific objective indicators or markers of the female orgasm with permission from [229]
Prospective (changes indicating an impending
orgasm)

i) Changes in the colour of the labia minora ( from pink to deep
red )

Current (changes occurring during orgasm)

i) vaginal contractions
ii) uterine contractions
iii) anal and rectal contractions
iv) release of prolactin

Retrospective (changes occurring after
orgasm)

i) areolar decongestion causing corrugation of the areolae
around the nipple
ii) raised and maintained plasma prolactin levels ( up to 60
minutes after orgasm)
iii) increased vaginal pulse amplitude (VPA) measured by phottoplethysmography
iv) rectal pressure fluctuations ( specifically 8-13 Hz)
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in the mechanism of reproduction promoting the
facts that numerous women have become pregnant
without an orgasm and that artificial insemination
creates pregnancies without orgasm. Another arm
of their argument is that as female orgasm created
by penile thrusting alone is far from a universal
feature among women [235] natural selection has
clearly not favoured those who could orgasm easily
from such stimulation indicating that it could not be
an essential for the reproduction of our species.
The other school of thought has proposed that the
uterine contractions observed at orgasm (thought
to be induced by the orgasmic release of oxytocin)
create a uterine ‘upsuck’ and hasten the transport of
the sperm. The initial basis for this scenario was the
very early paper of Beck [236] who described a case
of a patient with a pronounced vaginal prolapse of her
uterus making the cervical os easily observed. She
was also extremely sensitive to clitoral stimulation.
Beck aroused her sexually by stimulating her clitoris
digitally and observed that at orgasm the os made 5
or 6 ‘gasps’. He suggested that such activity would
suck sperm up into the uterus when immersed in the
vaginal seminal pool. Dickinson [237], in fact, using
a glass test tube as a surrogate penis and arousing
women by clitoral vibration did not find any evidence
of such cervical ‘gasping’.
The proposed second supporting study was that of
Fox et al [226] who used radio-telemetric pressure
pills to measured the intrauterine and intravaginal
pressures in a couple during coitus in the face-toface position. They interpreted their recordings to
indicate that the intrauterine pressure fell below
that of the vagina during intromission and male
ejaculation and after female orgasm suggesting
that uterine upsuck of semen could occur. The
size of the pressure pill placed inside the uterus,
however, was such that it would have expanded the
intrauterine virtual cavity abnormally introducing the
influence of an unphysiological intrauterine stimulus.
As has been pointed out, single-based case studies
can be illustrative of a mechanism but they do not
necessarily verify it [238]. Thus, the foundations of
the upsuck hypothesis appear to rest on results from
a 134 year old ‘single patho-physiological uterus
and measurements in an over-distended normal
one, hardly the firmest of experimental foundations
for the putative importance to reproduction of this
mechanism’ [163].
Since these early reports other studies [239] on
enhanced genital particle transport in women
(patients suffering from primary or secondary
infertility) injected i.v. with oxytocin have been
interpreted to indicate that the oxytocin released
at orgasm by, enhancing uterine contractions, will
cause the ‘upsuck’ of sperm and facilitate their rapid
transport into the uterus and then fallopian tube (see
section below for details)

III. Sperm transport in the
unaroused and aroused
female genital tract
Most, if not all, authors describing the influence of
sexual arousal and orgasmic uterine contractions
on sperm transport in the female reproductive tract
have described it as facilitating and speeding up
their movement through the cervix into the uterus
and fallopian tube (see [163] for references). All have
overlooked the crucial influence of vaginal tenting on
this putative facilitation. Moreover, it has been shown
that there is indeed a fast transport of spermatozoa
in the female tract even in the sexually unstimulated
woman. Spermatozoa present in liquified semen,
when placed on the cervical os in women who are
anaesthetised, are found in the fallopian tubes
within 5 minutes of their application [240]. In another
study, sperm-sized spheres of albumin labelled with
99m
Technetium (surrogates for spermatozoa) when
placed in the posterior vaginal fornix in conscious
women are found in the fallopian tube on the side
of the ovulating ovary within 1- 2 minute of their
application [239]. Note that the cervix in these
women would be resting on the vaginal posterior wall
unlike that in the aroused woman. The mechanism
for this remarkably rapid transfer even in the basal
state is surprisingly not contractions of the main
uterine myometrium (stratum supravasculare and
stratum vasculare) but that of the archimyometrium
(stratum subvasculare), a thin layer of mainly circular
smooth muscle that lies beneath the endometrial cell
lining of the uterus and extends from the lower part
of the cervix into the uterus and at its upper part
dividing into two and continuing into the muscular
layer of the fallopian tubes [241]. These cervicofundal archimyometrial contractions create the rapid,
passive uptake of the spermatozoa and direct them
into the fallopian tube on the side of the ovulating
ovary rather than into the contralateral tube. They
are at a maximum intensity and frequency prior
to ovulation, are not blocked by high doses of an
oxytocin inhibitor (atosiban) and are not enhanced
by injected oxytocin [241].The authors concluded
that the contractions were independent of systemic
oxytocin but probably sensitive to local endometrialsynthesized oxytocin [242]. Unfortunately there
appears to be a conflict with the possible role of
systemic released oxytocin and its effect on sperm
transport in the studies. According to the findings of
these authors, on the one hand they state systemic
oxytocin has no effect on the archimyometrial
contractions thought to power the spermatozoal
transport yet on the other hand, as they themselves
report, ‘Surprisingly, oxytocin stimulated directed
sperm transport, although given systemically’ [241].
They conclude that ‘oxytocin may not play a critical
role in the control of the continuous wave-like activity
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of the archimyometrium, but appears to be a very
potent and fast stimulator of uterine contractions’!
However, comparing the actions of bolus injections
of oxytocin with that released at orgasm may be a
flawed procedure because the injections were in
women who were not sexually aroused, their genital
tracts are in a different receptive state and also may
have different responses and the dose of intravenous
synthetic oxytocin used appears far greater than that
released at orgasm making it pharmacological rather
than physiological. The phsyiological role of oxytocin
in spermatozoal transport in natural coitus is thus far
from clear.

IV. The ‘tenting’ of the
cervicouterine complex – a
mechanism to delay sperm
transport
As described previously, in the basal unaroused
state the vagina is a potential space with the cervix
close to or touching its posterior wall. Sexual arousal
causes the release of VIP from vipergic nerves
innervating the vagina which relaxes its smooth
muscle during the initiation of coital thrusting. High
sexual arousal then causes the contraction of the
pelvic levator ani muscle followed by the smooth
muscle in the connective tissue septa attached to
the uterus. The former, being a striated muscle,
fatigues quickly within seconds [209] but the latter
can maintain contraction for long periods without
fatigue [230]. The contractions lift the cervicouterine
complex away from the posterior wall and up into
the false pelvis. The back cul-de-sac of the vagina
(fornix) becomes ballooned out creating a receptacle
for the ejaculate to come. This lifting of the cervix
and ballooning of the vagina was named ‘vaginal
tenting’ by Masters & Johnson [1]. It has been
confirmed by MRI [190,211] and by direct filming
[243]. While Masters & Johnson [1] realised that this
tenting would remove the os cervix from the path of
the ejaculate thus greatly reducing the possibility
of rapid sperm entry into the uterus they did not
fully appreciate the importance of the mechanism
to the reproductive process. This may be to impart
a delay in the transport of spermatozoa into the
cervical canal and hence through the uterus to the
fallopian tube to fertilise the ovum. To understand
why delaying sperm transport is of importance it is
first necessary to describe the status of semen and
sperm at insemination.
Freshly ejaculated spermatozoa in semen in the vaggina are barely motile, are trapped in a gel formed by
coagulation of semen protein and are incompetent
to fertilise the ovum. They have to be reprogrammed
into a fertilising state (called capacitation) and liberaated from the trapping gel. According to Eisenbach
[244-245], once capacitated they remain in this

state for only 4 hours, they then become post-cappacitated and irreversibly nonfunctional. Fortunately,
not all the spermatozoa are capacitated at the same
time and there is a continuous replacement of cappacitated spermatozoa [245,246] from the semen
pool. Sperm guidance in the female oviduct to the
ovum is probably by thermotaxis (responding to a
thermal gradient) and chemotaxis (responding to a
chemo-attractant gradient). Only capacitated spermmatozoa are capable of sensing a temperature diffference of 0.50C and responding to it by swimming
from a cooler to a warmer temperature, possibly that
of the oviduct and only a fraction of the sperm that
are capacitated are chemotactically responsive, beiing attracted by chemo-attractants secreted by the
ovum [245]. As the experiments to study these functtions are undertaken in vitro we have no knowledge
whether, or how, sexual arousal influences such
guidance in vivo.
It is now known, however, that the process of
activating sperm to become capable of fertilisation is
far more complex than previously thought [247,248].
The delay imposed on sperm transport by vaginal
tenting is essential to allow a variety of mechanisms
to operate that are involved in this activation. These
currently include:
i) the activation of sperm motility by the enhhanced vaginal oxygen pressure and enzymic
breakdown of sperm motility inhibitors in the
semen [163],
ii) e
 nzymic decoagulation of the gelated semen
[249].
iii) m
 ixing and contact of the spermatozoa with
activators and inhibitors present in the various
component fluids of semen especially the
prostate (prostasomes) and seminal vesicle
secretions [163],
iv) activation of capacitation and then its suspenssion by first messengers in the semen which
prevents spontaneous acrosome exocytosis
reaction occurring before fertilisation thus
preserving fertilising functionality [247].
All these processes are needed to create spermattozoa that are competent to fertilise an ovum when
they are transported from the vagina to the fallopian
tube. Rapid transport without the spermatozoa unddergoing these changes would deliver incompetent
spermatozoa unable to fertilise.
One possible criticism of the importance of vaginal
tenting to reproductive fitness is that it will only be
most effective when coitus is performed in the faceto-face or missionary position. Coitus with ejaculattion in the rear entry would allow a greater likelihood
of semen falling onto the cervix thus negating the
delay. This may well, however, mean that fertilisation
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in this position becomes more difficult. However, the
missionary position is regarded by many, if not the
most, as the basic one for achieving pregnancy. The
answer to the critics is that ‘no evolved biological
mechanism can be effective and can ensure reprodductive fitness in every contingency. Biological adapttation can serve only one particular set of conditions
there are always selective compromises’ [163].
Finally, while the elevation of the cervix by vaginal
tenting is the major mechanism by which spermattozoal transport is delayed other mechanisms may
also be involved. There is evidence, admittedly in
a single case, that uterine motility is inhibited after
orgasm [250] and that genital muscular reflexes are
suppressed [163,205].

V. Timing of the female
orgasm and reproductive
consequences?
The female orgasm can occur at three particular time
points during coitus, these are:
i) before ejaculation occurs,

males ejaculate before women have their coital orggasms. Moreover, as the semen coagulates at ejacullation the relative immotile spermatozoa are trapped
and uncapacitated so little effectual transport into the
cervix/uterus would occur. By far the most prevalent
coital scenario will be that of iii), female orgasm aftter ejaculation. Not surprisingly, a study of women
who were desirous of becoming pregnant indicated
that they had their coital orgasms after their partner’s
ejaculation [252]
A highly contentious proposal was that women could
consciously reduce the amount of semen leaking
from their vagina (termed ‘flowback’) thus controlling
the amount of semen retained which would aid fertilissation from a chosen partner by the timing of their orggasm during coitus [251,253]. Low sperm retention
was claimed to be associated with female orgasms
earlier than 1 minute before the ejaculation whereas
maximum retention was said to occur with orgasms
from greater than 0 to 1 minute after ejaculation. The
effect only lasted for 1 minute before ejaculation to
45 minutes after. These studies and the statistics
used have been heavily criticised by Lloyd [234] who
does not think that they can be relied on.

ii) during ejaculation,

VI. Other proposed
reproductive functions
of the female orgasm

iii) after ejaculation.
Clearly the first scenario will not influence the immeddiate transport of spermatozoa as there are none to
transport. Baker & Bellis [251] proposed, however,
without any experimental measurements, that such
an orgasm would upsuck the acidic vaginal fluid
making the cervical fluid hostile to sperm and could
thus influence subsequent sperm uptake. This scennario obviously overlooked the fact that vaginal tentiing in the fully sexually aroused state would have
removed the cervical os from any contact with the
vaginal posterior floor. Sexual arousal per se has no
effect on the pH of cervical fluid it being unchanged
from the basal values [233].
While orgasm can occur simultaneously with male
ejaculation, scenario ii), its likelihood is low as most

Various postulated functions for the female orgasm
were collected by Levin [178]. Those that could
have a bearing on reproduction were a) to create
lassitude in order to keep the female horizontal thus
delaying the occurrence of gravity-created ‘flowback’
of semen and the subsequent sperm loss, b) to
release antidiuretic hormone (ADH or vasopressin)
for the possible contraction of uterine and vaginal
smooth muscle and to inhibit urination and thus
any subsequent sperm loss from a need to urinate
shortly after coitus with ejaculation, c) to release
oxytocin for a possible bonding effect, d) because
of the difficulty in creating orgasm through coitus per
se, orgasm, when so induced, acts as a ‘Mr Right’

Box 4

•
•
•

Sexual arousal increases vaginal lubrication which partially neutralises its basal acidity facilitating sperm
survival and increases its oxygenation facilitating their function.
Vaginal tenting – the elevation of the cervico-uterine complex from the posterior vaginal wall delays 		
sperm transport.
The delay is essential to allow seminal decoagulation which frees sperm allowing contact with semen
pre-capacitation and capacitation factors to make the sperm functional for fertilisation.

•

Proposed rapid uptake and transport of sperm by systemic oxytocin-induced uterine contractions at 		
orgasm is unnecessary as sperm is effectively and rapidly transported by spontaneous contractions of
the uterine archimyometrial smooth muscle layer.
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indicator aiding in creating a strong pair-bond with
the male, e) to create the loss of body boundaries
and separateness allowing a unique merging or
fusion with the chosen coital partner g) to resolve
uncomfortable pelvic vasocongestion (fullness).
Though these are mostly speculative.

h. PATHOPHYSIOLOGY OF FEMALE
SEXUAL DYSFUNCTION (FSD)
It is evident from the physiological descriptions
above that changes of the the female physiology
and/or anatomy may play s role in pathophysiologiccal processes of and in some cases lead to FSD.
However, as most research in FSD has focused on
psychological and relational aspects of risk factors
for FSD there is limited evidence for into what extent
phatophysiological changes predispose for and elicit
sexual problems in women and often physiological,
psychological and relational factors will interact.
As described above possible pathophysiological proccesses may interact on several levels of the female
physiology and have an impact on different phases
of the sexual response: desire, arousal, and orgasm.
The pathophysiological changes can be at many leveels: the central or the peripheral physiology of the
female sexual response and may, amongst many
factors, include pathophysiological changes in cellto-cell communication, changes in endocrine milieu,
disruption in homeostasis of neurotransmitters and
signal molecules, tissue damage, organ damage,
vascular chages and neurological changes central
and peripherial. However it is important to keep in
mind that women with impaired physiology may have
no sexual problems as well as women with no physioological changes can experience sexual problems.
Consequently, endocrine, neurological, cardio-vasccular, dermatological, neurological and psychiatric
conditions as well as cancer, medication and surggical procedures all have the potential to induce
pathophysiological processes influencing the sexual
function in women.
Most of the pathophysiological aspects of FSD are
covered in other chapters and the reader is referred
to these chapters for more information.
However, Female genital mutilation/cutting (FGM/C)
is not adressed in other chapters and a short section
is therefore added to this chapter.

I. Female genital mutilation/
cutting (FGM/C)
Female genital mutilation/cutting is an intervention
with irreversible change of the female genital
physiology. Different types af FMG/C refer to a
spectrum of surgical excisions [254,255] of the
female genitalia as outlined in table 5.
The complications to FGM/C are at different levels
and can be immidiate and delayed:
The trauma itself, as it is often done in infancy or just
before puberty and often without anesthesia [255]. The
immediate complications at the time of the procedure
can be, hemorraghe, infection, shock, septicemia
and death. Delayed gynaecological complications as
menstrual disorders, hematocolpos, vaginal stenosis,
infertility and sterility, incontinence, urethral stenosis,
urinary infections, obstetric complications and fistula
formations [254,256,257]. Psychological/psychiatric
problems may also be a longterm complication,
as depression, phobia, anxiety, depression and
somatization [258] secondary to the physical and
psychological trauma.
All these complications may evidently have a
possible affect on womens’s sexuality, though only
few studies have adressed this and the reports are
conflicting. Besides the sexual problems induced
by side effects as mentioned above the damaged
or missing structures and tissues can have a
impairing effect on sexual desire, arousal, orgasm,
satisfaction and pain during intercourse. Depending
on which type of circumcision that is performed,
genital sensitivity and orgasmic response may be
affected. In the study by Thabet & Thabet [259]
it was shown that desire, arousal and orgasm
were significantly negatively affected in the more
mutilated women and women with complications to
the intervention. In the study of Elsashar [258] on
200 circumcised women, they showed a significantly
lower libido, arousal and satisfaction with husband
and higher level of dyspareunia in FGM/C women
compared to non-circumcised women. Furthermore
the FGM/C women experienced significantly more
gynaecological problems. In the study by Catania et
al. [260] it is reported that 86% of the FGM women
experienced orgasm in almost all cases. They
conclude that cultural factors in combination with
the changed physiology is determining whether the

Table 5: Female genital mutilation/cutting. Genital mutilation classifications. Adapted with permission from [255
Type I

Known as ‘Sunna’ and involves the excision of the prepuce and/or partial or total clitoridectomy

Type II

Involves removal of the clitoris and partial or total excision of the labia minora

Type III

Known as the ‘pharaonic’ and involves clitoridectomy, and excision of the labia minora and majora
and reapproximation of the cut ends (infibulation)

Type IV

Any other form of genital manipulation, e.g burning, pricking, or piercing
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woman can reach an orgasm, but aloso underlines
that one explanation may be that not all erectile
tissue necessarily is removed during the FGM/C
and that the vestibular bulbs are still preserved and
functioning as erectile organs.
In conclusion FGM/C is a devestating intervention with
serious risk for the women’s general and sexual health
and with a direct impact on the genital physiology.

i. INTERACTIONS BETWEEN
PHYSIOLOGICAL AND
PSYCHOLOGICAL STATES
OF WOMEN’S SEXUAL RESPONSE
Until now the chapter has focused on physiology and
pathophysiology of women’s sexual response, but it
is clear there is an interaction between physiology
and psychology in the sexual response, and recently
growing evidence has shown a gender difference in
this interaction.
Among women, there is a lower degree of corresponddence between the physiological and psychological
states of sexual response, termed concordance,
than is typically observed among men. Similarly, low
agreement has also been observed between physioological responses and psychological traits, namely
sexual orientation, particularly among heterosexual
women, a phenomenon termed nonspecificity.
The potential for low concordance and nonspecificity
of sexual response are examples of the relative
independence between physiological, psychological,
and behavioral aspects of women’s sexuality. This
section of the chapter examines current research
on concordance and nonspecificity of women’s
sexual arousal within the broader context of
implications for psychophysiological assessment of
women’s sexuality and sexual functioning, and for
understanding the development and expression of
female sexual orientation.

I. Concordance of women’s
sexual arousal
Psychological and physiological processes charactterize human sexual response. Sexual arousal is an
emotional state [261] and, similar to other emotions,
sexual arousal possesses distinct antecedents (e.g.,
sexual stimuli) and patterns of expression (e.g.,
psychological, physiological, behavioral) serving to
regulate behaviors fundamental to sexual reproducttion [262].
The degree to which the individual’s experience of
sexual arousal corresponds with her physiological
response (concordance) is a matter of interest to ressearchers and practitioners in sexual medicine, since

subjective (or self-reported) experience and genital
measures of sexual arousal do not always agree.
Knowing the extent of concordance, and identifying
factors that moderate subjective-genital agreement,
informs our understanding of the best methods to
assess each aspect of sexual response, and models
of sexual response and sexual dysfunction.
The most frequently cited moderator of concordance
is gender, such that men show significantly greater
concordance than women. A recent meta-analysis of
the sexual psychophysiological literature concluded
that, across 134 studies assessing subjective and
genital sexual responses, the gender difference in
concordance was a robust phenomenon that was
not accounted for by methodological or statistical
factors [263].
First, agreement between actual genital arousal and
self-reported arousal in women is not zero; the averaage correlation reported by Chivers and colleagues
was +.31 for agreement between subjective state
of sexual arousal and actual genital response, and
+.20 for agreement between perception of genital
arousal and actual genital response Physiological
sexual response is, therefore, positively related to
subjective experience of and awareness of genital
sexual arousal in women [263].
Second, it is notable that the relationships between
subjective experience of sexual arousal and actual
physiological response are significantly greater than
the relationship between awareness of genital ressponse and actual physiological response [263]. This
suggests that women’s experience of sexual arousal
is not primarily related to experience of physiological
responding and is mediated by additional cognitive
and emotional mechanisms. It is not clear how much
appraisal of subjective sexual arousal is influenced
by perception of genital responding, or vice versa,
but these measures are highly positively correlated
in women [264]. That these two self-report measures
differ in their relationship with physiologically-meassured genital sexual arousal suggests there is a diffference between experiencing sexual arousal and
perceiving physical changes.
Concordance between perception of genital ressponse and actual genital sexual arousal is an index
of interoceptive awareness, that is, the psychological
capacity to perceive internal physiological changes.
The tendency for women to demonstrate low sexual
interoceptive awareness may result from the informmation women use to appraise their emotional state
of sexual arousal; women attend more to external,
situational cues when appraising their emotional
states than men do [265]. The greater reliance on
external information suggests that women’s experieence of sexual arousal is more influenced by their
attitudes, beliefs, and values regarding sexuality, as
well as immediate contextual factors such as sexual
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stimulus properties and their appraisals of these
properties [266].
Women’s concordance estimates can vary widely
such that some women’s reports of sexual arousal
are unrelated or even negatively related to genital
responses, whereas other women show large and
positive correlations between self-reported sexual
arousal and genital vasocongestion [267]. This variaability in women’s concordance estimates may refflect the multitude of psychological factors that influeence women’s experience of sexual arousal more so
than physiological factors, suggesting a role for inddividual differences in moderating concordance bettween self-reported and genital sexual arousal. This
raises fascinating questions as to the origins of conccordance among women and whether concordance
is a desired state (see next section).

II. Concordance and the
pathophysiology of female
sexual response
Cognitive models suggest that concordant sexual
response is a desirable, or even necessary, state
for satisfactory sexual functioning [268]. The pottential for concordance to vary with sexual functioniing has been demonstrated in studies of sexually
dysfunctional women; women with sexual arousal
problems report lower subjective sexual arousal to
sexual stimuli in the laboratory, but typically do not
show significantly lower genital responses when
compared to women without sexual arousal probllems [269,270]. Studies comparing the concordance
of sexual responses of sexually functional and dysffunctional women have yielded mixed results: some
report greater concordance among the functional
women [269,271-275], some report negative conccordance for the functional women [276-278], and
one reported no group differences [279]. The stronggest evidence in favor of lower concordance among
women with sexual dysfunction comes from Chivers
et al.’s [263] meta-analysis, which found lower conccordance among women with sexual dysfunctions
versus sexually-functional women.
Among sexually functional women, concordance
may be related to better sexual functioning, such
that women who show greater concordance also
report greater frequency of orgasm during penilevaginal intercourse, but not during other sexual
behaviours [280,281]. Similarly, significantly posittive concordance estimates have been obtained for
frequently orgasmic women [282]. While orgasm freqquency, particularly during heterosexual coitus, is an
inadequate means of determining women’s sexual
function, these studies do indicate an association
between concordance and orgasmic frequency that
suggests concordance may be a useful index of inttegration of physiological and psychology sexual inf-

formation among women, and thus may prove to be
a useful predictor of sexual functioning.

III. Nonspecificity of women’s
sexual arousal
The relationship between the psychological and
physiological sexual response, and psychological
traits, like sexual orientation, also shows marked disccordance in women. Gender differences have been
observed in the relationship between self-reported
sexual attractions (toward males or females) and pattterns of genital and self-reported sexual arousal to
female and male sexual stimuli; men’s sexual arousaal patterns are very strongly associated with their
self-reported sexual orientation, whereas women’s
are not (see figure 19) [283-289]. Women’s genital
arousal responses are less related to their sexual
preferences; although a woman might report psycchological (attraction, thoughts, self-reported sexual
arousal) and behavioral preferences for women or
men, her genital responses are not higher to sexual
images of her preferred gender.
Women report increased sexual arousal to both prefferred and non-preferred sexual stimuli [288,290292], which suggests that their cognitive and affecttive responses to sexual stimuli are not dependent
upon their sexual preferences, such as sexual orienttation. Sexual desire, as evidenced by masturbation
and partnered sexual behaviors, is also kindled by
exposure to both preferred and non-preferred sexual
stimuli [290] suggesting that, among heterosexual
women, motivation for engaging in sexual behavior
is also less dependent upon sexual preferences.
The nonspecificity of heterosexual female sexual
responses measured using sexual psychophysiollogical methods is congruent with research in which
other psychophysiological methodologies, such as
electroencephalograms, fMRI imaging, and viewiing time, were used to examine gender differences
in the specificity of sexual responding [42,293-297].
For example, Wallen [298] reported that heterosexuual women showed similar patterns of activation in
brain areas associated with sexual arousal to both
preferred and nonpreferred sexual stimuli. Using
still pictures of female and male nudes, Sylva et al.
[42,294] have investigated the brain correlates of the
specificity of women’s sexual response using fMRI to
examine brain activity while processing still pictures
of female and male nudes.
Contrary to data on peripheral genital responding,
heterosexual and lesbian women’s brain responses
showed specificity in areas associated with processiing of visual stimuli and motivation, that is, greater
response to stimuli matching a woman’s sexual orieentation. Hypothalamic response, however, did not
show category-specific response for either group.
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Similar to the pattern of genital responses [288],
specificity in amygdala function was found for lesbbian women only; heterosexual women showed
nonspecific amygdalar responses. The general patttern of results from these different lines of research
demonstrates that specificity and nonspecificity of
peripheral sexual responses are mirrored in central
aspects of sexual functioning in women.

IV. Nonspecificity of sexual
arousal and women’s sexual
orientation
Research on the specificity of women’s sexual arousaal converges with current models of female sexual

orientation that emphasize flexibility in women’s
sexual attractions and sexual identities. Flexibility
refers to a pattern of intraindividual variability in sexuual preferences, attitudes, and behaviors [266]. With
respect to sexual orientation and identity, women
are more likely than men to experience and express
same-gender attractions and less likely to engage
in exclusively heterosexual or homosexual sexual
behaviors [217, 218, 266, 299-301], and women’s
sexual identities show less temporal stability than
men’s [302-307]. Diamond [308] has suggested that
the processes underlying romantic and affectionate
bonding are not intrinsically gendered toward females
or males, and that romantic and affectionate feelings
have the capacity to kindle sexual desire, particularly
among women. Therefore, a woman’s sexual desire

Figure 19: Heterosexual women’s and men’s mean genital responses, in standardized z-scores (top panel),
and self-reported sexual responses, in percentage increase from baseline (bottom panel), to various
categories of stimuli.
Error bars represent the 95% confidence interval for the mean. E=exercise; M=masturbation; I= intercourse;
C=control; NH=nonhuman; FM I=female–male intercourse. The stimulus category “Intercourse” in the male
and female panels represents responses to depictions of two men and two women, respectively, engaged
in intercourse. Figure adapted with permission from [288]
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for another woman may emerge from a close emottional relationship instead of from sexual attraction to
and arousal by women. Self-report data on the devvelopment of female sexual orientation support this
proposition; women report that social and emotional
factors are more salient than sexual arousal to the
development of their sexual interests in either the
same gender [305, 306] or opposite gender [309].
Nonspecific sexual responding may increase the
potential for flexibility in women’s sexuality because
patterns of sexual arousal do not constrain women’s
sexual behavior, feelings, or identity.

V. Nonspecific sexual
response and inferences
about women’s sexual
interests and desires
The potency of stimuli depicting any sexual activity
to evoke genital response, regardless of the actors
portrayed or context of the sexual activity [288]
(Figure 19) is also highlighted in studies where
women show physiological sexual responses to
other clearly nonpreferred sexual stimuli, such as
films of nonhuman sexual activity [287, 288] and
sexual threat stimuli [285, 291, 310-312] In these
studies, although women demonstrated significant
increases in vaginal vasocongestion to nonpreferred
sexual stimuli, they did not also report significantly
greater self-reported sexual arousal to these stimuli
compared to their preferred sexual stimuli.
Overall, current research suggests that little can
be inferred about a woman’s sexual orientation or
motivation from her genital responses alone. Some
have proposed that physiological sexual response
in women is an automatic reflex that is elicited by
sexual stimuli before conscious appraisal of a sexual
stimulus as being sexually arousing or preferred
[313-315]. Genital response precedes subjective
sexual arousal [316], is evident within seconds of
the onset of a sexual stimulus [317], and can occur
in the absence of subjective experience of sexual
arousal [287].
Primary sexual cues, such as sexual activity [288],
may initiate reflexive vasocongestion, leading to
vaginal lubrication, and preparing the genitals for
possibly sexual activity. Reports of women’s genital
response and orgasm during sexual assault [182]
and research showing that women experience genital
responses to sexual threat stimuli suggests that
genital response under conditions of nonpreferred
sexual stimuli may be typical in women. For this
reason, inferences regarding a woman’s sexual
desire and relative sexual attractions based solely
on her genital responding would very likely be
inaccurate.

VI. Conclusion/Summary
Gender differences exist in the relationships among
psychological, behavioral, and psychophysiological
aspects of sexuality, with greater flexibility observed
in women. Low concordance between genital and
psychological measures of sexual arousal is typical
for women and not necessarily indicative of problemaatic sexual functioning. Nonetheless, there is some
evidence that higher concordance may be associaated with better sexual function (in terms of orgasm
frequency during sexual intercourse). Concordance
may, therefore, be a useful measure of the integrattion of physiological and psychological sexual ressponse in research on sexual functioning. Women
show nonspecific sexual responses, with respect
to their sexual orientation; this effect is most pronnounced in heterosexual women, and under certain
stimulus conditions. The potential for discordance
between physiological sexual response, psychollogical states of sexual arousal, and psychological
traits, such as sexual orientation, strongly suggests
that objective measures of sexual response should
not be used in isolation to draw conclusions about
women’s sexuality.

Box 5

•

•

•

•
•

•

Gender difference in concordance; 		
women show lower agreement 		
between physiological and psychological
aspects of sexual response than men.
Concordance is variable in women, 		
suggesting that individual differences, such
as sexual functioning, moderate agreement
between physiological and psychological
aspects of sexual response
Gender difference in specificity of sexual
response; men’s responses are categoryspecific and women’s are nonspecific, with
respect to sexual orientation
Nonspecific sexual responding may underly
flexibility in women’s sexual attractions
Female genital response is a reflexive 		
response to exposure to any sexual stimulus
depicting sexual activity, whether preferred
or not
Nonspecific genital vasocongestion suggests
that genital response is not a valid indicator
of sexual desire or sexual orientation
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J. future Recommendations

•

Recommendations for future research in physiology
and pathophysiology of womens sexual function and
dysfunction. It is recommended that future research
focus on

PET-signal is not stable over time because
of radioactive decay and a single bolus
infusion of isotope.

•

BOLD signal is unreliable in air-tissue
transition zones like the medial temporal
lobe and the ventral prefrontal cortex
adjacent to air-filled paranasal sinuses,
because of magnetic susceptibility effects
that cause rapid decay of T2*.

•

		

•

		

•

		
		

•

		

•

		

Sexual brain development and
how extrinsic factors can alter it
Neuroimaging of sexual function
and dysfunction

Multi-subject experiments are the rule

•

Central and peripheral 		
neuromodulators and 		
their interactions
Integration of central and 		
peripheral mechanisms
Interaction between physiological
and psychological mechanism

k. GUIDELINES
RECOMMENDATIONS
FOR PERFORMING OR EVALUATING
(FEMALE) SEXOLOGICAL BRAIN

In a single subject the level of activation
is small and there are many sites of brain
activation. Multi-subject studies will show
which sites have high reproducibility and
are likely to be connected to the (sexual)
task, thus enhancing the power of the study.
A typical multi-subject (BOLD) fMRI study
comprises 10-20 subjects. For multi-group
studies, 15 subjects per group are usually
necessary. The number of subjects needed
to yield an expected effect size may be
calculated using the freely available tool Gpower (http://www.psycho.uni-duesseldorf.
de/aap/projects/gpower/).

Carefully attention to experiment design is
essential

ACTIVATION STUDIES

VSS

In recent years there is considerable and growing
interest in using neuroimaging techniques to explore
and understand the cerebral correlates underlying
the sexual response. These techniques are powerful
tools that are capable of providing a great deal of
information on brain activity in response to sexual
stimuli as has been summarized in this chapter.
However, there are many limitations and potential
pitfalls that one should be aware of when planning
a study using these tools or even when reading a
literature report describing results of a functional
brain imaging study.

•

Have good arguments for choosing videos
versus still pictures. If video is used with
BOLD fMRI, the duration of each video
blocks should be as short as possible,
ideally < 1 minute. Mode and duration of
the stimuli will bias the activation pattern.

•

Validate the effectiveness of the chosen
stimuli (and the paradigm) outside the
scanner in a separate group of subjects.

•

Appropriate control stimuli should be
chosen for a selected (sexual) activation
task. Inappropriate, neutral or mildly
pleasant control stimuli may result in
considerable non-specific activation due
to differences in emotionality produced by
disparate stimuli.

•

Check to determine whether subjects were
attentive to the stimuli, e.g. by instructing
them to pay attention to certain features
in the stimuli and then to either respond to
these during scan or answer a questionnaire
at end. Number of correct responses can
be used to validate attentiveness.

Use the appropriate technique

•

[15O]-H2O PET is less sensitive to head
motion than other techniques, but has
relatively poor spatial and temporal resollution.

•

BOLD fMRI offers good spatial and temporal
resolution with exquisite sensitivity for
detecting areas of brain activation, but
is not sensitive to mental and emotional
states that develop over minutes (like
sexual arousal?). BOLD scanning loses
sensitivity with stimuli > 1 minute.

•

Know your signal characteristics

Sexual consummation

•

Decide the type of genital stimulation to
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use. The selected stimulus should induce
as little head motion as possible.
Sexual arousal assessment

•

Many tools are available to assess perceived
level of sexual arousal that may be used
during scanning or at end of scan (i.e.,
perceived level of arousal questionnaire).
Note that rating process itself if performed
during scan may cause distraction. For
fMRI and objective sexual arousal (e.g.
vaginal photopletysmography), make sure
that devices you want to use are MRcompatible (are not paramagnetic).

Subject cohort(s)

•

Subjects should be matched as closely
as possible on gender, sexual orientation,
menstrual cycle phase, age, handedness,
etc. to reduce statistical noise in the
data. If not possible remember to collect
information on heterogenicity.

MAJOR LIMITATION of fMRI technique. A
priori limits for head motion should be set
and images that exceed these limits should
be removed from data set. Translational
and rotational head motion can be easily
measured and can be used to remove
motion-related noise in the data. Motion
correction software should be used to align
remaining images within data set. If taskinduced head motion correlates with the
model (such as for sexual consummation
study), these procedures can become
problematic since such correlated motion
may remove ‘true’ task-related activity or
introduce “false activations”.

Analysis strategies

SPM: free download at http://www.fil.
ion.ucl.ac.uk/spm/. Uses Matlab for
calculations (version 6.5 or higher).

o

FSL: free dowload at http://www.fmrib.
ox.ac.uk/fsl/. Requires Linux or Linux
virtual machine (Vmware).

o

AFNI: free download at http://afni.
nimh.nih.gov/afni. Does not work
under Windows.

o

BrainVoyager: License required. Runs
on every platform. Available at http://
www.brainvoyager.com/.

Non parametric

Limit head motion

•

o

o

SnPM: free download at http://
www.sph.umich.edu/ni-stat/SnPM/.
Requires SPM to be installed.

o

GIFT:
independent
component
analysis, plug in for SPM

o

MELODIC: independent component
analysis, part of FSL toolbox
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Endocrine Aspects
of Women’s Sexual Function
Margaret E. Wierman, Rossella E. Nappi,
Nancy Avis, Susan R Davis, Ferdinand Labrie, Willam Rosner,
Jan L. Shifren,
Introduction
Although our understanding of the physiology of
sexual function in women is limited, there has
been a renewed interest in the role of estrogens
and testosterone in normal sexual functioning in
women. Endocrine changes during aging as well as
endocrine disorders may either directly or indirectly
modulate sexual function by altering sex hormones,
or by impacting on vascular, neurogenic and/or
psychologic factors. This review will outline our
current state of knowledge concerning the impact
of the hormonal changes across the lifespan or
those due to endocrine disorders on female sexual
function and information on the risks and benefits of
hormonal treatment.

I. Review of the limitations of
past and current sex steroid
measurements and reference
ranges for women
1. Problems of quality control, 		
	accuracy, and sensitivity 		
	for testosterone assays (Level 1
	evidence)
Like those in the physical sciences, we should
insist that there be a fixed traceable standard for
all measurements. The International Organization
for Standardization (ISO) defines “traceability”
as the property of the result of a measurement or
the value of a standard whereby it can be related
to stated references….through an unbroken chain
of comparisons all having stated certainties.” [1]
This definition forms the basis for accuracy-based
proficiency testing. Although this is easier said
than done, it can and has been done for a number
of important analytes [1]. For testosterone and
estradiol proficiency testing in the United States,

however, the principle of traceability is not followed.
Rather, analytes embedded in a synthetic matrix are
sent to client laboratories for assay; the laboratories’
competences are not evaluated by the accuracy of
their results but rather by a comparing their results
to others using the same method. If a clinical
laboratory changes instruments, new assays on the
same patient cannot be compared to previous ones
with confidence. Epidemiologic studies dealing with
these hormones cannot be compared to another
in which a different instrument/method was used.
Nor can a new study by the same investigator be
compared to a previous one if the original methods
have become obsolete.

a) Total Testosterone (T)
In 2005, The College of American Pathology (CAP)
sent multiple unknown samples to over 1,000 particippating laboratories to measure total testosterone[2].
The mean levels of total T ranged from 33 to 772
ng/dL in the tested specimens and revealed a 2-fold
difference in peer group means across all levels of
total testosterone. More strikingly, for samples in the
mid-normal range for women, the spectrum of results
obtained (mean=32.7 ng/dl), was 7-100 ng/dl! Alternnatively a single laboratory can compare the accurracy, sensitivity and reproducibility of immunoassays
for testosterone with one another, and with a mass
spectroscopy-based method. This approach has
been the basis of a number of excellent studies [2-9].
The profound lack of accuracy, sensitivity and reprodducibility of most immunoassays for testosterone is
graphically illustrated by comparing 10 immunoasssays [8] to a method based on mass spectroscopy
(MS). For the higher values of T, e.g. in the male
range, there was at least a relationship between the
MS-based method and the immunoassays. Howeever, this was not true for values below about 8 nM,
ie. levels seen in the plasma of women and children.
The disagreements are severe enough to render currrent immunoassay results, in women and children,
are virtually useless. Since normal women, both
pre- and postmenopausal, have a plasma testostero-
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one concentrations less than about 2.5 nM[10], it
is clear that methods better than current automated
immunoassays are needed to establish normal rangees. Together, these data suggest that prior studies
attempting to correlate T levels with sexual function
may not have been sensitive or specific enough to
detect changes in women across the lifespan.

b) Free Testosterone (FT)
Testosterone binds SHBG and albumin. In men,
albumin binds 50%, SHBG binds 48% and 2% is
free; in women the respective percentages are
66%, 33% and 1%.[10]. The unbound portion, free
testosterone (FT) and/or that bound to albumin, is
often considered the moiety that gets into the cell
and results in androgenic effects. The situation
is more complicated than that [11, 12] but, as a
practical matter, FT often correlates better with the
hyperandrogenic state of the patient than does total
testosterone [13]. The optimal method to measure FT
is disputed and the advantages and disadvantages
of each method have been recently reviewed 2.
Importantly, all measurements of FT depend, among
other things, on an accurate determination of total T
(see discussion above). The measure of FT using
a direct immunoassay has been soundly rejected in
the literature [2, 14-17] and ought not to be used.
In the US, the Centers for Disease Control and The Enddocrine Society have partnered to develop traceability
in the measurement of testosterone and to invite the
clinical laboratory community to join in the effort [18].
A number of laboratories are focusing on the use of
mass spectroscopy-based methods to assay testostterone in biologic fluids [9, 19]. The various methods
differ somewhat, particularly in how the sample is
treated before entering the mass spectrometer. Altthough the agreement among MS-based methods is
much better than among immunoassays, compared
either to each other or to MS-based methods, there
is as yet no universally accepted method. However,
compared to immunoassays, the agreement above
5 nM is excellent and below this concentration, is
significantly better than any of the immunoassays.

2. Recommendations on Testosterone
assays
As the methods for the measurement of testosterone
gain the accuracy, sensitivity, and reproducibility that
are necessary, normal ranges for women will have
to be ascertained across the life span, across the
menstrual cycle and among various ethnicities. The
study of testosterone in women then will be able to
proceed on a firm and rational basis. We therefore
recommend the use of new assays to reassess changes
in testosterone levels across the lifespan and their
relation to sexual function and dysfunction (Grade A).

We recommend the use of total T, in an assay of
optimum sensitivity and specificity, and SHBG to
calculate FT to assess plasma androgens (Grade A).

3. The problems of quality control,
	accuracy, and sensitivity for 		
Estradiol assays (Level 1 evidence)
a) Total Estradiol (E2)
The state of affairs with respect to estradiol is
similar to that for testosterone. In postmenopausal
women, where E2 levels are routinely <15 pg/ml,
the risk of breast cancer and vertebral and/or hip
fracture, may vary with E2 concentrations that are
below the sensitivities of current commercial assays
[20]. Other circumstances requiring more sensitive
assays include: pubertal disorders; estrogens in
men; monitoring of E2 in the context of antiestrogen
therapy (e.g. aromatase inhibition), and research in
Alzheimer’s disease and cardiovascular disorders
[21]. Immunoassays for E2 lack the sensitivity, and
hence the accuracy, to quantitate E2 in plasma at
the concentrations present in the circumstances
described above[22]. The CAP does “peer group”
proficiency testing for estradiol[23]. The lowest
sample distributed, 70 pg/ml, is substantially greater
than the values seen in men and postmenopausal
women. Even so, the overall coefficient of variation
of 66.4%, and the overall ratio of highest to lowest
value of 70 on the same sample suggests the need
to improve these assays at low concentrations.

b) Free estradiol
Like T, E2 is bound to SHBG and albumin in plasma.
A major difference in binding constants results in a
quite different distribution of the steroid in its major
three physical states. In men, about 78% of E2 is
bound to albumin, 20% to SHBG and 2 % is free
whereas in women the respective percentages are
61%, 37% and 2%[10]. There has been substantially
less investigation of physiology/disease with free
E2 as an endpoint. Like T, its estimate depends
upon an accurate assay for total E2, leading to the
same major difficulties seen with FT assays. LCMS
based methods for E2 have been cumbersome
[22, 23], and until recently were not optimized
for routine clinical use or for large epidemiologic
studies. Of late there has been a substantial
effort to modify the methods to increase both their
sensitivity and throughput [19, 24-28]. Little data
are available for estrone (E1) or other estrogens.

4. Recommendations for estradiol
	assays
We recommend that E2 levels across the lifespan
be assessed with the newer assays to test whether
levels correlate with female sexual function or
dysfunction (Grade A).
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5. The potential impact of 			
	intracrinology and female sexual
dysfunction (Level 1-2 evidence)
a) Overview
Primates have adrenals that secrete large amounts
of the inactive precursor steroid DHEA which is
converted into active androgens and/or estrogens in
specific peripheral tissues [29, 30]. Since estrogen
secretion by the ovaries stops at menopause,
a major source of androgen and estrogenic
precursors in women after menopause is DHEA of
adrenal origin. There is also a significant decrease
of androstenedione (a proximate precursor of
both estrogens and testosterone) secretion by
postmenopausal ovaries. This change, coupled with
a marked reduction in the formation of DHEA by the
adrenals with age [31], results in a parallel fall in the
formation of androgens and estrogens in peripheral
target tissues for want of appropriate precursors
and/or reduced activity of converting enzymes.
Classically, the effects of sex hormones were
assumed to be secondary to the ovarian secretion
into the plasma, followed by their uptake by an
appropriate target tissue. Thus, one could assess
their activity by measurement in peripheral plasma.
Local biosynthesis and action of prohormones that
can be converted into androgens and estrogens in
target tissues termed “intracrinology” may bypass
the exposure of other tissues to the hormones
[29]. This process may be important in normal
physiology, ie aromatization of prohormones to
estrogens in the brain or androgenic precursors in
the vagina. Alternatively, risks may be increased by
local biosynthesis of sex hormones, e.g. increased
aromatization of androgens to estrogens in breast
tissue. Data on the conversion of DHEA to active
sex hormones in target tissues have raised the
possibility of its use as a prohormone replacement
therapy[32].

II. Role of estrogens in
female sexual function and
dysfunction: Evidence from low
estrogen states and effects of
estrogen treatment

generally improve with time, in the absence of
treatment urogenital atrophy may worsen with
time since cessation of menses[34]. Vasomotor
symptoms are more severe with surgical than with
naturally occurring menopause, likely due to the
abrupt decline in estrogens at the time of bilateral
oophorectomy (BSO) [35-39]. One difficulty of using
menopause as a model for studying the effects of
estrogen deficiency and treatment on sexual function
is that T levels also change, in some but not all
studies [40-42]. Naturally menopausal women have
gradual changes in their T levels with aging; surgically
menopausal women experience an approximate 50%
decrease in circulating concentrations at the time of
bilateral salpingo-oophorectomy (BSO)[37, 38, 4346]. Surgical menopause also is an imperfect model
for studying the effects of estrogen on sexuality, as
most women undergoing hysterectomy and BSO
have underlying uterine pathology, e.g., fibroids,
pelvic pain or dysfunctional uterine bleeding; thus,
sexual function may improve with treatment of the
underlying gynecologic problem, independent of
hormonal status [35, 47]. Alternatively, BSO may
be unwelcome, imposing premature infertility and
negatively affecting sexual self image and function.
Most evidence supports an important role for esttrogens in healthy sexual functioning, principally by
treating bothersome vasomotor symptoms and mainttaining vaginal health. Estrogen deficiency results in
sexual dysfunction if vaginal atrophy and dyspareunia
occur, often leading secondarily to decreased sexual
interest, arousal and response [34, 48, 49]. Sexual
sensitivity of genital and non genital skin is also linked
to estrogen status. Vasomotor symptoms with assocciated sleep disruption, fatigue and impaired quality
of life also will have a negative effect on sexual functtion [34, 50] Estrogen therapy may improve sexual
function by treating vaginal atrophy and bothersome
hot flashes and night sweats [51-53]. To summarrize, a significant direct effect of estrogen on sexual
interest, arousal and orgasmic response, independdent of its role in treating the foregoing menopausal
symptoms, is not supported by current evidence.

2. Evidence from observational 		
	studies in surgically menopausal
	women (Level 2 & 3 evidence)

1. What is the evidence that 		
	estrogens play an important role
	in female sexual dysfunction?
With the menopausal transition, women often
experience cognitive changes, mood instability, night
sweats and disrupted sleep [33]. Urogenital atrophy
results in dyspareunia which may adversely impact
on sexual function. Although vasomotor symptoms

Women who undergo BSO prior to natural menopause
experience an abrupt decline in plasma estrogens
[36-38, 44, 54, 55]. The remaining estrogens present
after BSO results from peripheral aromatization of
adrenal prohormones. Optimally, oophorectomized
women should be compared to hysterectomized
women who retain their ovaries. Studies are
imperfect, however, as the indications for surgery,
the surgical procedures, and the accompanying
testosterone deficiency following oophorectomy may
impact sexual function post-operatively.
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In the Maryland Women’s Health Study, over 1,000
women were interviewed before and after hysterecttomy. Although 44% of the women had concurrent
BSO, improvements in sexual functioning post-opeeratively were observed. The majority of women
(88%), however, were taking hormone therapy (HT)
post-operatively. Thus, the independent impact of esttrogen deficiency on impaired sexual function could
not be assessed. Predictors of post-hysterectomy
low libido were pre-hysterectomy low libido and deppression [36]. In a retrospective study that controlled
for post-operative estrogen therapy, approximately
100 women ages of 47-55 years were evaluated
2-6 years after hysterectomy. Comparisons were
made between oophorectomized women not using
estrogen therapy (ET), those using ET, and non-oopphorectomized women. There were no differences
in frequency of intercourse or orgasm, dyspareunia,
arousal, or partner satisfaction between groups [44].
Non-estrogen-treated oophorectomized women had
significantly worse scores for depression, anxiety,
and psychological well-being compared to intact
women, but these problems were not apparent in
oophorectomized women receiving estrogen. Since
this study was not randomized, however, symptoms
may have influenced the prescription of ET to the
women and thus affected the outcomes. In summarry, the ability to draw conclusions about the effects
of estrogen on sexuality from studies of oophorectommized women is limited; women with higher sexual
function preoperatively are less likely to elect BSO
at the time of hysterectomy [54], and women with
problems are more likely to elect post-operative ET.

3. Evidence from clinical 			
	trials of estrogen therapy in 		
	surgicallymenopausal women 		
(Level 1 evidence)
To assess the effects of estrogen and progestin
therapy on sexual behavior, 49 women who had unddergone hysterectomy with BSO were randomized
in a double-blind, placebo (PL)-controlled cross-over
study to 3 months each of ethinyl estradiol (EE), levvonorgestrel (LNG), EE + LNG or PL [56]. Compariing estrogen-containing regimens to PL, estrogen
treatment was associated with significantly greater
sexual desire, enjoyment, orgasmic frequency and
lubrication. Of note, hot flashes occurred without HT
use, and a significant effect of hot flashes on orgasmmic frequency was observed. These data support a
detrimental effect of menopausal symptoms on sexuaal function, which may be treated effectively with HT.

4. Evidence from observational 		
	cohort studies in naturally 		
	menopausal women (Level 2 		
	evidence)
There are conflicting results on the role of estrogens
in sexual functioning as women undergo natural

menopause. Most of the studies are cross-sectional,
although several cohort studies examine the
association between change in E2 levels and change
in sexual functioning over the menopausal transition.
The Penn Ovarian Aging Study was a longitudinal
population-based cohort designed to examine the
associations between variability and changes in
reproductive hormones and symptoms associated
with ovarian aging [57]. Women were aged 35-47 at
baseline, had normal menstrual cycles, with yearly
hormonal measurements and various measures
of sexual functioning assessed. At 4 years in 326
women, there were no significant differences in E2
levels between women with and without self-reported
deceased in libido[57]. However, depression, vaginal
dryness and children living at home were associated
with decreased libido. A major limitation of this study
is that only 7.7% were classified as late menopausal
and 4.3% as post menopausal.
Followup analysis [58] using the Female Sexual
Function Index assessed desire, arousal, lubrication,
orgasm, satisfaction, and pain. Sexual dysfunction
was defined as a total Index score of 20 or below.
Alhough sexual dysfunction increased over the
transition, there was no association between sexual
dysfunction and any of the domain scores and
estrogen level or variability. Predictors of sexual
dysfunction were absence of a sexual partner, high
anxiety, and children under the age of 18 living at
home. A limitation of this study is the small number
of women classified with dysfunction (N=102, 33%
of sample). Freeman and coworkers [59] examined
the association between hormones and reports of
decreased libido or interest in sex over 9 years of
follow-up of this cohort. A moderate association
between lower mean levels of E2 and reports of
decreased libido was found after adjusting for
menopausal stage, age, race, history of depression,
current smoking, body mass index, and perceived
stress. In contrast to the prior studies, these
analyses may have detected a significant association
between E2 and libido because women were later
in the transition; 22% were late transition and 35%
were postmenopausal.
In the Melbourne Women’s Health Project (MWHP),
a population-based longitudinal study of Australianborn white women aged 45-55 at baseline, annual
assessments included hormone levels, the Short
Personal Experiences Questionnaire and collection
of a wide range of covariates. Among 336 women
followed for 8 years, there was a significant
association between decreasing E2 levels and
sexual responsiveness (interest, arousal, enjoyment,
orgasm) and dyspareunia, but not frequency of sexual
activity [60]. Sexual responsivity was adversely
affected by aging and menopause transition[33].
Those women who had lower baseline scores on the
Short Personal Experiences Questionnaire (SPEQ)
had lower E2 levels, and lower scores over time
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correlated with lower E2. Further studies examining
relationship factors [61], showed that while E2
was related to libido, sexual responsiveness and
dyspareunia, prior function and relationship factors
were more important than hormones.
More recently, Modelska et al.[62] examined the
association between E2 and changes in sexual
function over 3 years in postmenopausal women
who participated in the raloxifene evaluation trial. All
women were sexually active and at least 2 years post
menopause with a mean age of 65 years. E2 was
assessed at baseline and dichotomized at 20 pmol/l.
The sexual history questionnaire was administered
at baseline and at 3 years. At baseline, women with
E2 levels <20 pmol/l reported significantly greater
discomfort during sex and inability to relax, but
there was no difference between groups in reported
enjoyment, satisfaction, orgasm, interest, arousal,
or difficulty during intercourse. After 3 years, women
with E2 > 20 pmol/l had significantly less decline in
sexual enjoyment, satisfaction and sexual feelings.
There was no difference from women with low E2
in orgasm, lack of interest, inability to relax, arousal
difficulty, or discomfort during intercourse, while pain
was more evident. Limtations of the study included
that only 121 women showed a decline in sexual
functioning and E2 was measured only at baseline.
Thus, some evidence supports the hypothesis that
decreases in estrogens may be associated with
changes in sexual functioning after menopause.
Relationship factors and physical or mental health
contributed to sexual functioning to a greater degree
than either menopausal status or hormonal levels.
Limitations of sex hormone assay sensitivity at
lower levels used in all of these studies may have
influenced the lack of clear correlation with hormonal
levels (discussed in section I).

5. Evidence from observational 		
	cross sectional studies in 		
naturally menopausal women 		
(Level 2 evidence)
A cross-sectional study of 141 women aged 4060 with natural menopause with a current partner
showed that no hormonal measure (including E2
and estrone (E1)) correlated with various measures
of sexuality [63]. Predictors of sexual functioning
were the quality of the relationship and measures of
wellbeing. Similarly, Gallicchio et al.[64] evaluated
265 perimenopausal sexually active women aged
45-54 and found no association between overall
sexual satisfaction and plasma E2, E1 or the free
estrogen index (FEI). However, depressive sympttoms and poor overall health were related to lower
satisfaction.
More recently, Avis and coworkers [48] reported
cross-sectional analyses from the Massachusetts
Women’s Health Study of the association between

log E2 and various domains of sexual functioning
among 200 women aged 51-61. Log E2 was negattively related to reporting pain during or after sexual
intercourse in both univariate and multivariate analysses. Plasma E2 was not significantly related to a deccline in sexual interest with age or satisfaction with
current sexual relationship, desire, frequency of sex,
arousal, or difficulty reaching orgasm. Factors preddictive of better sexual functioning were physical and
mental health, marital status (or new partner), and not
smoking. Similarly, in the Study of Women’s Health
Across the Nation (SWAN), no association between
sexual desire or arousal and E2 levels was detected
among 2961 pre and perimenopausal women [40].
Thus, the literature in natural menopausal women
provides conflicting data concerning the correlation
of plasma E2 levels and sexual function. Issues
related to sensitivity of sex hormone assays in
postmenopausal woman must be considered
(discussed in section I). Observational studies show
that factors relating to mental and physical health
and the partner relationship are more consistently
related to sexual function than levels of estrogens.

6. Evidence from clinical trials 		
of estrogen therapy in naturally
	menopausal women 			
(Level 1&2 eVIDENCE)
The effects of a transdermal patch containing 0.014
mg/day of transdermal E2 on sexual function in 417
postmenopausal women was studied in a randomiized, double-blind, placebo-controlled 2-year trial
[65]. Participants were aged 60-80 (mean age 66.8)
with an intact uterus, and not recruited on a basis of
sexual dysfunction. Outcome measures included freqquency of sexual activity and the Medical Outcomes
Study Sexual Problems Index, which includes items
on loss of sexual interest, inability to relax and enjjoy sex, difficulty becoming aroused, and difficulty
in having an orgasm. Women assigned to E2 had
significantly greater improvement in vaginal pain/
dryness, but did not significantly differ in frequency
of sexual activity or other sexual function domains.
A study of 223 postmenopausal women aged 45-65
“requiring hormone replacement therapy for climactteric symptoms” randomly assigned to 0.05 mg/day
of transdermal estrogen reported greater sexual satiisfaction and fewer sexual problems than those in
the placebo group[66]. Women in the E2 group repported greater satisfaction with frequency of sexual
activity, greater sexual enjoyment and decreased
dyspareunia, but no difference in sexual arousal or
orgasm [44]. A double-blind, randomized, placebocontrolled study was performed in 285 sexually acttive postmenopausal women aged 45-65 (mean age
54 years) of daily oral low dose conjugated estrogens
(0.45 mg) plus progesterone (1.5 mg) combined with
1g conjugated estrogen vaginal cream (0.625 mg)
[67]. Treated women showed a significant decrease
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in frequency of dyspareunia and an improvement in
sexual interest, frequency and pleasure of orgasm
compared both to baseline and placebo group, but
no effect on frequency of sexual intercourse. Beccause this trial used a combination of oral estrogen/
progestin therapy and vaginal estrogen cream, it is
not possible to determine the relative impact of systtemic vs. local estrogen treatment.
Thus, numerous studies of ET, whether oral, transddermal, or vaginal have demonstrated positive effects
on vaginal pain and dryness. However, results on
other aspects of sexual functioning are more mixed,
with stronger results found for younger women. It
is not surprising that results are less consistent for
other aspects of sexual functioning, as observational
studies show that sexuality in women is particularly
complex and influenced by multiple hormonal and
non-hormonal factors.

7. Summary of data on natural 		
	menopause and estrogen
a) Estradiol levels and Sexual Function (Level
2 evidence)
Limitations of current research include: use of single
hormone levels compared to fluctuations, variability
in sexual functioning questionnaires with analysis
of changes in individual items or a composite inddex, and also variability in the covariates included
in analyses. Despite these differences, several pattterns can be discerned. Studies of older women
show consistent benefit. This would suggest that
postmenopausal E2 levels may be more critical to
sexual functioning than those during the transition.
Studies including relationship factors and physical or
mental health observe that these factors contribute
more to sexual functioning than either menopausal
status or hormonal levels.

b) Risks of systemic HT and ET (Level 1 and
2 evidence):
Daily estrogen/progestin therapy is associated with
an increase in cardiovascular events in older postmmenopausal women [68, 69]. Recent guidelines
support the limited use of Estrogen alone in hystereectomized women and estrogen-progestin in women
with intact uterus for women reporting menopausal
symptoms (mainly hot flushes) across menopausal
transition and beyond. The benefit-risk ratio for
menopausal HT is favorable during the years close
to menopause (the so-called “window of opportunnity”) but decreases with aging and with time since
menopause in previously untreated women [68, 70,
71]. Estrogen or estrogen/progestin therapy should
be used at the lowest dose for the shortest duration
that meets treatment goals. Any woman treated with
ET or HT requires ongoing monitoring, which should
include annual breast and pelvic examinations, mammmography, and evaluation of abnormal bleeding.

c) Benefits and risks of low dose vaginal
ET(Level 2 evidence):
Vaginal estrogen preparations are effective and
generally safe for treating urogenital atrophy
and can improve vaginal lubrication and reduce
dyspareunia [72, 73]. Vaginal ET products include
Conjugated Estrogens, estriol (E3) (not available in
the US market), and E2 at doses to avoid systemic
absorption74. Vaginal E2 is contraindicated in women
with a history of breast cancer because of the risk
of increases in circulating estrogens [75, 76]. All of
the low-dose vaginal estrogen products are equally
effective at the recommended doses. The choice of
therapy should be guided by clinical experience and
patient preference. Local ET should be continued for
women as long as bothersome symptoms remain.

8. Evidence from studies of women
	with premature ovarian failure 		
(POF) (Level 2 & 3 evidence)
Evaluating the effects of estrogens on sexual
function using models other than natural or surgical
menopause is difficult. Premature ovarian failure,
menopause prior to the age of 40 years results in
estrogen deficiency symptoms, but with the added
psychological burden of unanticipated menopause
and infertility. Testosterone levels also are lower,
further complicating the assessment of the role of
estrogens in sexuality in women with POF. In addition,
POF may be associated with other autoimmune
diseases, or be due to chemotherapy, pelvic surgery
or radiation. The associated psychological burden
and the underlying disease may independently alter
sexual function.
Sexual well-being was compared in 81 women with
POF and 68 age-matched control women with regular
menstrual cycles [77]. Forty-eight of the women with
POF (59%) were using HT. As expected, women
with POF not using HT had significantly lower levels
of E2 than HT-users, while those using HT had lower
bioavailable T levels than HT non-users, likely due
to the effects of oral ET on SHBG. Overall, women
with POF were less satisfied with their sexual life.
They had fewer sexual fantasies, masturbated less
frequently, and reported less arousal, lubrication and
increased genital pain during sexual activity. Sexual
desire and frequency were similar to control women,
although sexual satisfaction was lower [77]. Women
with POF reported more anxiety, depression,
somatization, sensitivity, hostility and psychological
distress. HT users had higher scores for anxiety,
depression and psychological distress than nonHT users, without differences for sexual activities,
problems and satisfaction. A limitation of the study
is that women with problems may be more likely to
elect HT use.
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9. Evidence from women with 		
hypothalamic amenorrhea (Level 4
	evidence)
Women with hypothalamic amenorrhea experience
estrogen deficiency due to lack of hypothalamicpituitary function and anovulation [78-81]. There
may be urogenital atrophy, but vasomotor symptoms
do not usually occur. Hypothalamic amenorrhea
typically is caused by excess stress, intensive
exercise, eating disorders, or other physiologic or
psychologic conditions. Sexual function has been
poorly investigated in these conditions. Since HT
typically is given to young women with hypothalamic
amenorrhea to preserve bone mineral density,
maintenance of vaginal health would be an expected
benefit. No intervention studies, however, have been
performed on the effects of HT on sexual function in
women with hypothalamic amenorrhea.

10. Evidence from studies of women
using, selective estrogen
receptor modulator (SERMs)
and use of aromatase-inhibitors
(AIs), oral contraceptives and
Tibolone
a) SERMs and sexual dysfunction (Level 2
and 3 evidence):
Tamoxifen and raloxifene are selective estrogen
receptor modulator with estrogen agonistic activities
on bone and antagonistic activities on breast [82].
Tamoxifen is used in the treatment of patients with
breast cancer and for chemoprophylaxis in high
risk women. Tamoxifen causes estrogenic changes
in the vaginal epithelium [83, 84] increased vaginal
discharge, [85] but can also cause pain, burning,
or discomfort with intercourse [86]. Tamoxifen
increases SHBG [87]. In breast cancer survivors
older than age 50, tamoxifen did not worsen sexual
function [88]. Major confounding influences related
to sexual dysfunction in breast cancer survivors
include concerns about relationships, depression
and increasing age[84].
Raloxifene is a newer SERM currently approved for
the prevention and treatment of postmenopausal
osteoporosis, and the prevention of breast cancer
in high-risk women [82]. Raloxifene also increases
SHBG levels. In healthy postmenopausal women,
raloxifene lowered neither total nor free T, or DHEAS
levels (Shifren et al unpublished observations). Others
however found modest changes in prohormones
and adrenal steroids after one year of raloxifene 89.
The effects on sexual function was assessed in a
substudy of a large, multicenter, RCT of the effects
of 3-years of raloxifene on 600 postmenopausal
women with osteoporosis compared to 300 receiving
placebo [90]. No differences between groups were

observed in sexual desire, frequency, enjoyment,
satisfaction, orgasm or sexual problems. The effects
of local vaginal ET with and without concurrent
raloxifene were examined in two RCTs. In women
treated with either conjugated estrogen cream
[91], or an estradiol vaginal ring [92], raloxifene vs.
placebo treatment resulted in similar improvements
in signs and symptoms of vaginal atrophy, suggesting
raloxifene did not block local E effects.

b) Aromatase-inhibitors (AIs) and sexual 		
dysfunction (Level4 evidence)
Examining the effects of aromatase inhibitors
is an interesting way to try to understand the
impact of estrogen deficiency on female sexuality.
Inhibiting the conversion of androgens to estrogens
in postmenopausal women results in profound
hypoestrogenemia by eliminating peripheral estrogen
synthesis [93]. Limitations of this model are that these
subjects are being treated for breast cancer. This
diagnosis and the effects of chemotherapy, radiation
and mastectomy also have independent effects
on sexual function. Women using AIs commonly
experience urogenital atrophy, dyspareunia and
bothersome vasomotor symptoms and arthraligias.
As estrogen therapy is contraindicated, treatment
of hot flashes with non-hormonal alternatives and
regular use of non-hormonal vaginal moisturizers
and lubricants is advised to improve sexual function
in these women. Until such time as additional safety
data are available on the effects of vaginal estrogen
in women on AI therapy, routine use of local estrogen
in women on AIs cannot be recommended.

c) Oral contraceptive use and sexual function
Level 2 evidence)
Oral contraceptives used by premenopausal women
comprise supraphysiologic levels of estrogens in
combination with supraphysiologic progestins of
variable androgenic activity to block ovulation [94].
The estrogenic components increase SHBG. Some
have argued that the nonandrogenic progestins
increase SHBG further and some suggest that
these compounds may in turn decrease free T
levels and impact on female sexual function[95].
Comparison studies across OCPs are limited with
few prospective randomized controlled studies [9698] Over the years changes in dose and types of
both estrogens and progestins confuse the issue.
Clinically, practitioners may choose to change the
type of OCP administered in a premenopausal
woman with sexual dysfunction.

d) Tibolone as postmenopausal therapy and
sexual function (Level 1&2 evidence)
Tibolone is a synthetic steroid not available in the US
which is metabolized to two estrogenic metabolites,
3α and β, which then circulate predominantly in their
sulfated inactive forms [99, 100]. These metabolites
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become estrogenically active when desulfated by
the sulfatase enzyme in target tissues. Tibolone
itself and its 3β metabolite is also converted to a
Δ4-isomer which can activate both the progesterone
and androgen receptor. Tibolone lowers SHBG
and increases circulating free testosterone, adding
to its androgenicity [101]. Tibolone alleviated
postmenopausal vasomotor symptoms and improves
urogenital atrophy by increasing the vaginal
maturation index [102, 103] and was effective in
postmenopausal women with symptoms of sexual
dysfunction. [99, 104-106]. In a recent multicenter,
double-blind, randomized, clinical trial tibolone
improved sexual wellbeing in postmenopausal
women with low libido with improvements in desire
arousal, satisfaction and receptiveness compared
to those receiving transdermal estrogen-progestin
therapy [107]. Some concerns have been raised
regarding the use of tibolone and risk of ischaemic
stroke in women over 60 years [100]

11. Recommendations
a. Based on a systematic review of the
clinical trials evidence of estrogen therapies
for treating sexual problems in women, we
conclude the following:
The decision to institute any hormonal therapy
must be individualized and the patient adequately
informed about risks and benefits (Grade A).

As oral estrogen therapy results in increased levels
of SHBG and resulting low free testosterone levels
[109], transdermal ET may be considered when ET
is elected and sexual function is a concern, although
no RCTs to date have compared sexuality with oral
vs. transdermal ET (Grade C).

III. Role of testosterone in
female sexual function and
dysfunction: Evidence from low
testosterone states and effects
of testosterone treatment
1. Evidence from population-based,
	epidemiologic studies (Level 3 		
	evidence)
If androgens serve an important role in female
sexual function, then clinical states associated with
decreased androgens should be associated with
sexual problems including low desire, arousal, and
orgasmic response. Low androgen states include
aging, surgical menopause, premature ovarian
failure, hypopituitarism and adrenal insufficiency.
Although natural menopause is not associated
with an abrupt decline in androgen concentrations,
menopausal women have decreased T levels
compared to younger women due to aging [41].

b. Based on expert opinion, findings from
various studies and understanding of
hormone physiology and pathophysiology,
we conclude the following:

Observational studies assessed the effects of age
and menopausal status on sexual function. A popullation-based study estimated the prevalence of selfreported sexual problems accompanied by personal
distress in approximately 31,000 U.S. women aged
18 years and older. Although low desire, arousal
and orgasm difficulties increased with age, distressiing sexual problems peaked in women aged 4564 and actually were lowest in the elderly women
[50]. A community-based, cross-sectional study of
approximately 3,500 European and U. S. women
showed that the prevalence of low desire increased
with age, while the proportion of women distressed
about their low desire decreased with age [110]. A
survey of 2207 US women, using the same validated
questionnaire confirmed an increased prevalence of
low sexual desire with increasing age, and among
surgically and naturally menopausal women comppared to premenopausal women. Distress about low
desire in older and younger women with relatively
recent BSO was similar to age matched women
with intact ovaries. Women older than 45 years
who underwent oophorectomy prior to menopause
had fewer complaints of low desire as compared to
women of similar age but with intact ovaries [111].

Due to the known potential risks, systemic ET may be
recommended for the treatment of bothersome vasommotor symptoms in healthy menopausal women, while
local vaginal estrogen therapy may be preferred for
the treatment of isolated vaginal symptoms (Grade A).

Several population based studies have assessed
the direct relationship between T levels and sexual
function. In a population-based, longitudinal study,
438 Australian women were studied for eight years
across the menopausal transition [60]. Sexual res-

Estrogen therapy (ET) may improve sexual function
in those postmenopausal women with vaginal
atrophy (Grade A).
A significant effect of estrogens on sexual interest,
arousal and orgasmic response, independent of its role
in treating menopausal symptoms, is not supported
by the majority of current evidence (Grade B).
Tibolone is effective for the treatment of menopausal
symptoms and vaginal atrophy, and in many women
results in improved sexual function (Grade A).
Potential risks of treatment, including a possible
increased risk of ischaemic stroke, must be balanced
against potential benefits.
Women with premature menopause should use hormmone therapy until the age of natural menopause,
unless medically contraindicated (Grade C) [70, 108].
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sponsiveness was adversely affected by both aging
and the menopausal transition, but all other aspects
of sexual function, including frequency and libido,
were adversely affected by becoming postmenoppausal. In a cross-sectional analysis of data from
201 women aged 48-58 years in this same cohort,
sexual responsiveness again declined with age, but
T levels were not associated with any aspects of
female sexual functioning [112]. A limitation of this
study is that T was measured by a kit that lacked the
sensitivity to measure T levels <20ng/dl, commonly
seen in women over the age of 45. A study of androggen concentrations and self-reported sexual function
in a community-based, cross-sectional study of 1423
Australian women ages of 18 to 75 years [45] found
no clinically significant relationships between a low
score on any domain of sexual function and a low total
T, FT or androstenedione level. There were associattions between a plasma DHEAS level below the 10th
percentile and low scores on several sexual function
domains; however, the majority of women with low
DHEAS levels did not have low sexual function [45].

2. Evidence from observational 		
	studies in oophorectomized		
	women (Level 2 & 3 evidence)
To evaluate the isolated effects of T loss,
oophorectomized/hysterectomized women should
receive ET and be compared to hysterectomized
women who retain their ovaries. However, the
indications for surgery, the surgical procedures,
the decision to keep or remove the ovaries and
the accompanying estrogen deficiency or ET all
may impact sexual function post-operatively. In the
Maryland Women’s Health Study, over 1,000 women
were interviewed before and after hysterectomy[36].
Despite the fact that approximately 44% had
concurrent BSO, significant improvements in
sexual functioning post-operatively were noted.
Oophorectomy, however, was associated with a 2.7fold increase in the likelihood of not experiencing
orgasms 12 months post-operatively [36]. Similar
results were found in a retrospective Swedish
study of approximately 700 women under age 55
who underwent hysterectomy for benign disease.
Although the majority of women reported an improved
sexual life following hysterectomy, oophorectomized
women receiving ET were significantly less likely
to report improvement and more likely to report a
worsening than non-oophorectomized women [37].
In a retrospective study that controlled for post-opeerative estrogen therapy use, approximately 100
women between the ages of 47-55 years were
evaluated 2-6 years following hysterectomy [44]. No
differences in frequency of intercourse or orgasm,
dyspareunia, arousal, or partner satisfaction was obsserved between groups. The only difference noted
was decreased pleasure from intercourse in the oop-

phorectomized women. No correlations were found
between sexual function variables and androgens,
including total T, free T, A or DHEAS. A prospective,
observational study of the effects of oophorectomy
on sexual function in 362 perimenopausal women
scheduled for elective hysterectomy for benign diseeases also identified lower post-operative sexual
function scores in women who underwent concurrrent BSO compared to women with intact ovaries
[54]. Interestingly, sexuality scores were unchanged
by surgery in the hysterectomy plus BSO group, so
these differences were all due to lower pre-operative
sexuality scores in women electing BSO. In addition,
there were no correlations between changes in anddrogen levels post-operatively and changes in sexuaality measures. Two further prospective studies failed
to show a worsening of sexual function after elective
hysterectomy in women followed for 3 years[113, 114].
In a national sample of approximately 952 US women
with sexual partners, the prevalence of HSDD was
compared between premenopausal, naturally postmmenopausal and surgically postmenopausal women
[115]. Although the prevalence of HSDD was significcantly greater in young surgically postmenopausal
women (aged 20-49 years) than in age-matched
premenopausal women, there was no significant
difference in HSDD prevalence between surgically
and naturally postmenopausal women, aged 50-70
years. Observational studies of oophorectomized
women, therefore, are not generally consistent with
the hypothesis that decreased T levels affect sexual
function in women.

3. Evidence from clinical trials of T
	therapy in postmenopausal women
(Level 1 evidence)
Two Cochrane reviews have examined the benefits
and risks of testosterone plus HT versus HT alone for
peri- and postmenopausal women. The most recent
analysis included 35 studies with 4768 participants
[116, 117]. Most trials included only postmenopausal
women, both naturally and surgically menopausal.
Many different testosterone regimens were examiined, both pharmacologic and physiologic dosing
regimens. The median study duration was 6 months
(range 1.5-24 months). The major methodological
limitations described were differences in diagnostic
criteria for study entry, a lack of a washout period in
the cross-over studies and attrition bias. The pooled
estimate from the clinical trials suggested that the
addition of testosterone to HT regimens improved
sexual function scores and number of total satisfyiing sexual episodes in postmenopausal women who
were able to have some (2-3 / month) satisfying
sexual episodes at baseline [117]. Beneficial effects
were seen for the composite sexual function score
and domains of sexual activity, coital frequency, ressponsiveness, and libido. Adverse effects included
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decreases in high-density lipoprotein (HDL) cholestterol levels with oral therapy that was not observed
with transdermal treatment and increased incidence
of excess hair growth and acne. Discontinuation
from treatment was similar between groups. There
was insufficient evidence of a treatment effect for
perimenopausal/premenopausal women or for other
outcomes examined, including wellbeing, fatigue,
menopausal symptoms, cognition, body composition
and bone health. Another large review of safety data
also concluded that except for hirsutism and acne, the
therapeutic administration of testosterone in physioologic doses was safe for up to several years [118].
Several recent clinical trials add clarification of
the role for T therapy in improving female sexual
function. A series of double-blind, randomized,
placebo-controlled studies examined the efficacy
and safety of a transdermal T patch (300 mcg) in
postmenopausal women with HSDD [119, 120]. Two
multicenter trials evaluated 24 weeks of testosterone
patch treatment in over 1,000 surgically menopausal
women with HSDD receiving concomitant ET. At
baseline, women reported approximately 3 satisfying
sexual episodes in 4 weeks, with a mean increase
of approximately 2 events in testosterone-treated
women, compared with an increase of 1 satisfying
event with placebo. A 450mcg patch, however, did
not confer benefit beyond placebo[121] suggesting
the lack of a dose response effect of the T patch.
In addition to increased sexual activity, significant
improvements were seen in all domains of sexual
function in T-treated women compared with placebo,
including desire, arousal, orgasm, pleasure, concerns,
responsiveness, sexual self-image and distress.
More women receiving testosterone reported a
“meaningful overall benefit” compared with placebotreated women. Despite the low absolute change
in satisfying sexual events, the degree of benefit
seen with T therapy in these studies was “clinically
meaningful” to women [122].
Adverse event profiles were similar except for a
higher incidence of unwanted hair growth in T-treated
women. Other androgenic adverse events such
as acne, alopecia or voice deepening were more
common in T-treated women, though not statistically
significant. The safety and efficacy of transdermal
T (300 mcg) for 24 weeks was also studied in a
double-blind, placebo-controlled, randomized trial
of 549 naturally menopausal women with HSDD
on concomitant estrogen therapy. Total satisfying
sexual episodes increased significantly from
baseline in testosterone-treated women compared
with placebo (2.1 episodes vs. 0.5) [123]. Small but
statistically significant improvements also were seen
in all domains of sexual function assessed, including
sexual desire and personal distress.
As almost all studies of T therapy were performed
in the setting of concurrent ET, a double-blind,

placebo-controlled trial examined the safety and
efficacy of testosterone treatment for HSDD in 814
postmenopausal women not receiving ET [124].
Women were randomized to 150 or 300 mcg of
transdermal T per day or placebo; efficacy was
measured to week 24 and safety to week 52. The
increase in the 4-week frequency of satisfying sexual
episodes was significantly greater in the women
receiving 300 mcg T per day compared with placebo
(2.1 episodes vs. 0.7), although not in the group
receiving the lower T dose (150 mcg per day) [124].
Both doses resulted in significant increases in desire
and decreases in distress compared with placebo.
Androgenic adverse events, principally unwanted
hair growth, was higher in the women receiving
300 mcg T compared with placebo, although rates
of acne, alopecia and voice deepening were similar
among the three groups [124]. Vaginal bleeding
was more common in the 300 mcg T group, though
no cases of endometrial hyperplasia or carcinoma
were diagnosed. There were no differences
between groups in vital signs or weight, serum lipid
or lipoprotein profiles, measures of carbohydrate
metabolism, liver function, or other laboratory tests.
Breast cancer was diagnosed in four women who
received testosterone, as compared with none who
received placebo (p=NS).
Transdermal T has been studied in only limited
populations of premenopausal women with HSDD
[125]. Premenopausal women ages 30-45 with
HSDD were randomized to treatment with a
testosterone cream (10mg/d) versus placebo in a
double- blind crossover study for 12 weeks with a
4 week washout. Thirty one women completed the
study. Testosterone treatment resulted in statistically
significant improvements in the composite scores
and many subscale scores of both the Psychological
General Well-Being Index and the Sabbatsberg
Sexual Self-Rating Scale.
Resulting T levels
were in the high normal to high range. In a larger
randomized controlled trial, 261 women age 35 to
46 years were randomized to placebo or 3 different
doses of a transdermal T spray [126]. Over the 16
week treatment period, the two higher doses were
associated with a significant increase in satisfactory
sexual events compared with placebo.
Variable recommendations by international medical
societies concerning T therapy in women have been
published. In 2005, The North American Menopause
Society concluded that postmenopausal women
with decreased sexual desire associated with
distress and with no other identifiable cause may
be candidates for T therapy [127]. Transdermal
formulations were preferred over oral products due to
the absence of first-pass hepatic effects. Treatment
was contraindicated in women with breast or uterine
cancer, or in those with cardiovascular or liver
disease. Women should be informed of all potential
risks and that data on long term use were lacking,
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suggesting administration at the lowest dose for
the shortest time. The “limited use” of T therapy is
confusing as the presumed need for treatment is long
term since women tend to remain sexually active as
long as they have a functional partner. In 2006, The
Endocrine Society concluded that although there
was evidence for short-term efficacy of T patches in
selected populations, generalized use of testosterone
by women was not recommended due to inadequate
indications for treatment and the lack of evidence of
safety in long-term studies [128].
International drug regulatory agencies have confflicting opinions regarding the approval of androgen
therapy for women. An advisory panel of the U.S.
Food and Drug Administration did not recommend
approval of the transdermal T patch for surgically
menopausal women, principally due to concerns
regarding the absence of information on long term
safety. The European Commission approved the
Intrinsa T patch (300 mcg) in July 2006 for use in
the United Kingdom and European Union for surgiccally menopausal women with HSDD on concurrent
ET. http://www.emea.europa.eu/humandocs/PDFs/
EPAR/livensa/063006en1.pdf
More recently in 2009, the British Drug and Therappeutics Bulletin recommend against the routine use
of the T patch.

4. Summary of evidence on 			
	testosterone treatment for HSDD
Evidence from double-blind, randomized, placebocontrolled trials support the efficacy and shortterm
safety of the T patch in surgically and naturally
postmenopausal women with HSDD. The majority
of data are from large multi-center trials of the
transdermal testosterone patch (300 mcg). Of
note, women in these clinical trials were carefully
selected with exclusion of women with other medical
conditions, psychiatric disorders, dyspareunia
or using antidepressants; thus, findings may not
extend to these populations. Use of T alone in
estrogen deficient postmenopausal women has
shown effectiveness in short term studies, but long
term this regimen would result in a nonphysiological
E to T ratio. Long term risks of an unopposed T
patch are unknown. Regarding risks, androgenic
adverse events appear to be increased with T use,
but unwanted hair growth and acne are cosmetic
problems, which are easily recognized, treated, and
resolve with cessation of therapy. Of greatest concern
are as yet unknown long term risks of T treatment in
women, including cardiovascular disease and breast
cancer. Several thorough reviews of relevant basic
science research and observational studies address
the potential effects of T therapy on breast cancer
risk with different conclusions [129-131].
Several epidemiologic studies have raised the conccern of the associations of higher T levels in aging

women with increased cardiovascular risk. In the
Women’s Health Study, lower SHBG and higher
free androgen index as a measure of free T correllated with hyperglycemia and risk of cardiovascular
risk [132]. In the Study of Women’s Health across
the Nation, a longitudinal 9-year study of 949 subjjects, an increase in bioavailable T was associated
with increased risk of the metabolic syndrome [133].
Similarly in a cohort of 390 postmenopausal women
enrolled in the Women’s Ischemia Syndrome Evaluaation (WISE) study of women evaluated for cardiac
ischemia, history of prior irregular menses and currrent biochemical hyperandrogenemia was associaated with more angiographic CAD and worsening
cardiovascular event free survival [134]. Bell et al,
however, showed a relationship with SHBG and
cardiovascular risk variables, but not free T [135].
These epidemiologic data may reflect the detection
of an aging cohort of women with prior premenoppausal hyperandrogenism and its associated insulin
resistance. However, further studies are needed to
balance the potential benefits and risks of long term
T therapy in postmenopausal women.

5. Recommendations
a. Based on a systematic review of the cliniccal trials evidence of androgen therapies for
treating sexual problems in women, we concclude the following:
The decision to institute any T therapy must be indivvidualized and the patient adequately informed about
known and potential risks and benefits (GradeA).
Testosterone patch therapy increases satisfying sexuual activity, libido, arousal and orgasmic response in
postmenopausal women with HSDD (Grade A).
Long term safety data for testosterone therapy
are lacking, so additional safety data are required
before long term use of T therapy in women can be
recommended (Grade A).
Current data are not adequate to support the use
of T therapy in premenopausal and perimenopausal
women (GradeA).
Achieving physiological free T levels by transdermal
delivery appears to be the best approach for minimmizing the adverse effects of androgens (Grade C).
Relative contraindications to T therapy include
androgenic alopecia, seborrhea or acne, and
hirsutism (Grade C).
T therapy is relatively contraindicated in women with
hyperlipidemia or liver dysfunction (Grade C).
T therapy is contraindicated in women with, or at
high risk for, breast cancer, endometrial cancer or
cardiovascular disease, pending additional safety
data. The safety of T therapy in women with or at high
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risk for cardiovascular disease, venous thrombotic
event or breast cancer is unknown (Grade C).

b Based on expert opinion, findings from
various studies and understanding of
hormone physiology and pathophysiology,
we conclude the following:
Any woman treated with androgen therapy requires
ongoing monitoring, which should include annual
breast and pelvic examinations, annual mammogrraphy, and evaluation for any abnormal bleeding.
When T therapy is given, continuation for longer than
6 months should be contingent on a clear improvemment in sexual function and satisfaction and absence
of any adverse effects, considering the substantial
placebo effects found in all studies to date. Womeen must be informed that data on long term safety
are lacking. Physical examination at follow-up visits
should include inspection of skin and hair for seborrrhea, acne, hirsutism and androgenic alopecia which
may appear very gradually. Laboratory monitoring
should include total T and SHBG levels, and a calcculated value for FT, with the goal of keeping these
values within the normal range for premenopausal
women. Whether a lower target level for older womeen should be advised remains unknown. Although
no adverse effects on lipids have been found with
short term parenteral therapies, a lipid profile and
metabolic screening should be considered.

IV. Endocrine disorders: effects
on female sexual function
1. Hypopituitarism (Level 2 evidence)
a) Evidence that supports the influence of
pituitary hormone deficiencies on female
sexual dysfunction.
Hypopituitarism is defined as multiple pituitary hormmone deficiencies, either genetic or commonly after
removal of a pituitary and/or hypothalamic tumor or
radiation [136]. Combination of sex hormone, thyrroid hormone, glucocorticoid and /or growth hormmone deficiency may occur and require physiologic
replacement. There are limited studies concerning
sexual function in these patients. A 12 month randdomized study in 51 women with hypopituitarism
demonstrated improvements in mood and sexual
function in addition to increased bone density, fatfree mass, quality of life but not cognitive function in
women randomized to T patch [136]. These women
had variable forms of estrogen replacement with
either oral contraceptives or low dose ET. Side efffects included 1/3 with hirsuitism and 65% with skin
irritation due to the patch. 38 women with hypopittuitarism on standard hormonal replacement were

randomized to DHEA (30mg/d if <45 and 20mg/d
if >45) or placebo for 6 months [137]. Women on
DHEA had improved alertness, stamina and initiative
as perceived by their partners and a trend toward
improved sexual relations (p=0.06). Increased intereest in sex or activity at 6 months was noted in 50%
of women receiving DHEA 30mg/d but none receiviing 20mg/d. These data support a modest effect of
aromatizable androgens or androgen and estrogen
precursors (ie DHEA) on sexual function in women
with hypopituitarism after optimization of standard
hormonal therapies. Whether the effects are due to
androgenic, estrogenic actions or both is unknown.

b) Recommendations
Women with hypopituitarism have profound estrogen
and androgen deficiency and should be considered
for therapy with ET and T therapy at least until
the age of natural menopause, unless medically
contraindicated (Grade B).

2. Hyperprolactinemia (Level 2&3 		
	evidence)
a) Evidence that supports the influence of
elevated levels of prolactin on female sexual
dysfunction.
Hyperprolactinemia may be due to physiologic, pharmmacologic or organic causes [138]. Elevated leveels of PRL inhibit gonadotropin releasing hormone
(GnRH) pulsatility and thus ultimately decrease
ovarian hormone secretion (estrogens, androgens).
Hyperprolactinemia is observed in primary hypothyrroidism and commonly with medications that inhibit
dopamine tone such as the antidepressants and
serotonin reuptake inhibitors [138, 139]. Elevated
prolactin may alter libido via direct neuroendocrine
effects (impaired negative dopaminergic and posittive serotoninergic control of PRL release) and inddirect endocrine mechanisms (i.e. secondary effects
of hypoestrogenism) [140]. Although menstrual
disturbances are a more common symptom than
sexual dysfunction, hyperprolactinemic women withoout depression or other hormonal disorders reported
lower scores for sexual desire, arousal, lubrication,
orgasm and satisfaction in comparison with controls
[141]. Hulter et al observed that 79% of 48 womeen with pituitary disease had a decrease in sexual
desire, while problems with lubrication and orgasm
were reported in 65% and 69%, respectively [142].
However, neither prolactin or T levels, but instead a
normal pattern of menses, young age and intra-selllar tumor correlated with normal sexual desire and
sexual function. In 109 women with hypothalamo-pittuitary disorders, 63% had decreased sexual desire
[142]. Altered sexuality was reported in 84% of the
hyperprolactinemic women, but only in 33% of womeen with normal serum prolactin. Despite these obs-
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servations, PRL-normalizing agents (bromocriptine,
cabergoline) have not been evaluated as to potential
beneficial effect on female sexual dysfunction [143].
Antipsychotic and neuroleptic drugs reduce sexual
drive and may cause anorgasmia, in part related to
drug-induced hyperprolactinemia, as demonstrated
by less sexual dysfunction in patients treated with
the so-called PRL-sparing drugs in comparison with
those with a higher incidence of PRL elevation [144,
145]. Antidepressant agents such as SSRI>s may
induce hyperprolactinemia and therefore impact
negatively on sexual function [146, 147]. Decreased
sexual drive and orgasmic disorder [148, 149] have
been reported . These studies are limited by few
containing proper control groups, variable dosages
of agents and variability in underlying mood disorder.

b. Recommendations
Women with hyperprolactinemia may develop sexual
dysfunction, especially loss of sexual drive and imppaired orgasm, but it is unclear if these symptoms are
independent of associated estrogen deficiency (Grade
B). Studies are lacking to prove that lowering circulatiing prolactin levels improve sexual function in women.

3. Thyroid dysfunction and female
	sexual dysfunction
Although the literature is replete on the effects of both
hypo- and hyperthyroidism on menstrual cyclicity
and fertility [150-152], there are no clinical studies
on the effect of thyroid disorders on female sexual
function. This is an area for future research.

4. Effects of adrenal disease on 		
	sexual function
a) Adrenal prohormones
Dehydroepiandrosterone (DHEA) is produced by the
ovaries and adrenal glands whereas its sulphate estter, DHEAS is produced primarily by the zona reticullaris of the adrenal cortex [29, 153]. Together DHEA
and DHEAS are the most abundant steroids in plasmma, providing a large precursor reservoir for the inttracellular production of androgens and estrogens in
non-reproductive tissues. Thus DHEA and DHEAS
are not androgens (ie bind to the androgen receptor
to activate transcription) but are precursor hormones
that are metabolized to androgens and estrogens in
the brain, bone, breast and adipose tissue [154]. Serrum levels of both DHEA and DHEAS decline with
age in women independent of menopausal age [55].

b) Adrenal insufficiency and sexual
dysfunction (Level 4 evidence)

abnormally low, serum concentrations of DHEA and
DHEAS. Secondary adrenal insufficiency is due
to loss of pituitary ACTH production and may be
isolated or with low T levels because hypopituitarism
results in combined ovarian and adrenal insufficiency
[155]. Adrenal insufficiency, irrespective of cause,
has been associated with impaired quality of life,
low libido and lack of wellbeing. However, there
are no data comparing sexual function in women
with adrenal insufficiency with normal age-matched
controls using validated questionnaires.

c) Clinical trials of DHEA therapy in adrenal
insufficiency (Level 1 evidence)
There are few, small studies of DHEA treatment to
improve sexual wellbeing in women with adrenal
insufficiency. In Addison’s Disease [156, 157].a
randomized controlled trial (RCT) of DHEA 50mg/
day versus placebo in 24 women demonstrated
no improvement in sexual function [156]. Arlt et al.
randomized 24 women with primary (n=14) and
secondary (n=10) adrenal insufficiency to treatment
with either 50 mg oral DHEA daily for 4 months or
placebo in a double-blind, crossover trial [158].
Improvements in sexual function (thoughts, interest
and satisfaction measured by a visual analogue
scale) and mood were reported. However, more
recent randomized studies have not shown benefit.
A randomized controlled trial of DHEA 50mg/day
versus placebo for 12 months in 62 women showed
no improvement in sexual function measured by
a visual analogue scale [157].. Similarly, other
groups reported no benefit of DHEA, 25mg/day for
9 months, on sexual function using the Norwegian
version of the McCoy’s Sex Scale Questionnaire in
a placebo-controlled, parallel group trial involving
39 women with primary and secondary adrenal
insufficiency [159]. A placebo controlled trial for 6
months followed by 6-month open label phase of 38
women with hypopituitarism and secondary adrenal
insufficiency suggested that 20-30 mg of DHEA/day
increased sexual interest and activity only during the
open label phase with no significant change in quality
of life in either phase of the trial [137]. No effect of
DHEA 50mg/day on sexual function was found in
a double blind crossover study of 15 patients with
secondary adrenal insufficiency [160].

d) Recommendations
DHEA therapy is not currently recommended
for women with primary or secondary adrenal
insufficiency: the majority of clinical trials of DHEA
replacement in women with primary or secondary
adrenal insufficiency do not show any benefits on
sexual function (Grade A).

Primary adrenal insufficiency is characterized by
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5. Evidence from women with 		
	androgen insensitivity syndrome
(AIS) (Level 4 evidence)
There are limited data concerning the sexual
function of XY males with androgen insensitivity due
to mutations in the androgen receptor [161, 162].
These subjects are phenotypically female with normal
breast development, but variable shallow vaginal
development which may impair sexual performance.
Limited retrospective case series suggest these
subjects have a heterosexual orientation and normal
libido and orgasmic response under the influence
of high estrogens with complete or partial absence
of androgen action at all target tissues. This model
suggests that androgens are not necessary for
normal sexual function.

V. Hormonal excess states

senting with hirsutism (increased desire in 6 women
and decreased desire in 13 women) [169], while the
use of the insulin-sensitizer, metformin, improved
the psychosocial, emotional and psychosexual
situation of PCOS women [170], presumably beccause of the reduction in other clinical symptoms.

b) Recommendations
Overweight women with PCOS may have an inccreased incidence of sexual dysfunction mainly due
to emotional difficulties related to clinical manifestattions of androgen excess and obesity. (Grade C/D)
These data have not been confirmed in lean PCOS
women, suggesting that moderate hyperandrogeniism alone may not significantly modulate sexual functtion. Further research is needed to understand if normmalizing androgen excess and/or insulin resistance
would improve sexual function in PCOS women.

2. Sex hormone producing tumors 		
(Level 3&4 evidence)

1. Polycystic Ovarian syndrome 		
(Level 3 evidence)
a) Current state of the field
Polycystic ovarian syndrome (PCOS) is the most
common cause of female hyperandrogenism,
occurring in 5-10% of premenopausal women [163].
Clinical manifestations of androgen excess (e.g
hirsutism, acne, seborrhea, alopecia etc) together with
obesity and infertility may cause emotional distress,
but. data are limited concerning psychosocial and
sexual functioning in PCOS. [164]. An increased risk
for depressive disorders, particularly in women with
higher body mass index (BMI) and evidence of insulin
resistance, has been recently outlined. Anxiety,
vulnerability to distress, abnormal eating attitudes
coupled to body dissatisfaction and low self-esteem
and quality of life have been also reported. In addition,
PCOS women seemed to be less satisfied with
their sex life and found themselves less attractive,
presumably because of being frequently overweight
and suffering from cosmetic androgen-related
symptoms [165, 166]. The relationship between
androgen excess in PCOS and sexual function has
been difficult to study, probably as a consequence
of the comorbid conditions which confound outcome
measures. Indeed, PCOS women display a similar
partner status and frequency of sexual intercourse in
comparison with controls [167].
A recent study by Battaglia et al [168] failed to demoonstrate any significant difference in clitoral circullation between women with PCOS and controls.
Moderate hirsutism and hyperandrogenism in these
women did not induce a sense of loss of feminine
identity and had no impact on sexual self-worth and
sexual satisfaction. Treatment of women with anddrogen excess using antiandrogens has produced
mixed results in a small case series of women pres-

Many kinds of ovarian tumors produce estrogens
or androgens. Sertoli-Leydig cell tumors is an exaample of an androgen-producing tumors that cause
virilization [171] Conversely, granulosa cell tumors
and thecomas are well-known estrogen-producing
tumors. Pediatric or postmenopausal women with
estrogen-producing tumors present with postmenoppausal bleeding or isosexual precocity. Other forms
of sex hormone producing tumors are extremely rare
[172]. Androgen excess from these tumors might
be expected to result in a state of hypersexuality in
women, but no studies on sexual function are availaable in women with sex hormone producing tumors
[173]. Thus, this is an area for further research.

3. Congenital adrenal hyperplasia
(Level 2&3 evidence)
Congenital adrenal hyperplasia (CAH) refers to a
family of inherited disorders in which defects occur
in one of the enzymatic steps required to synthesize
cortisol from cholesterol in the adrenal gland [174].
In 21-hydroxylase deficiency (21OHD), responsible
for 90–95% of CAH cases, accumulation of precurssors immediately proximal to the 21-hydroxylation
step in the pathway of cortisol biosynthesis are
shunted into androgen precursor pathway. Three
forms of 21OHD CAH can be distinguished by cliniccal, hormonal, and molecular criteria: the classical
salt-wasting, classical simple-virilizing, and nonclasssical forms. Postnatal androgen excess leads to
various hyperandrogenic signs that manifest from
childhood to adulthood, depending on the severity of
the 21OH enzyme deficiency [174]. Meyer-Bahlburg
and coworkers [175] reviewed the sexual orientation
in women with classical or non-classical CAH and
reported that most women were heterosexual. The
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rates of bisexual and homosexual orientation in their
subjects were increased above controls in women
with classical and nonclassical CAH, and correlated
with the degree of prenatal androgenization. Limitattions of this report include that this patient cohort
was derived from a specialized referral base and
may represent a biased group of subjects and lack
appropriate controls. Importantly, the sexual functtioning of women with non classical 21OHD did not
differ from that of controls, unlike women with classsical CAH who showed impaired sexual functioning,
presumably as a consequence of disturbed body
image, repeated genital examination and surgery
[176, 177]. Retrospective qualitative data revealed
a history of discomfort and social stress related to
their extent of masculinization prior to treatment.

4. Recommendations
Caring for women with CAH requires careful individuaalized management, including appropriate therapy for
their signs and symptoms of androgen excess as well
as psychosexual counseling when needed (Grade C).

various populations [178 179], suggesting the
incidence is independent of cultural norms. Studies
have postulated altered reactive oxygen species
activity in the mechanism underlying both male and
female sexual dysfunction in diabetes [180]. A recent
review of the literature of 400 citations concluded
that research on sexual function in women with
diabetes is limited, but multiple reports suggest
that abnormalities in sex hormone levels contribute
[181]. In contrast to men with diabetes and erectile
dysfunction where the diabetic control and length of
the disease correlate with incidence of impotence,
no such correlation has been observed in women
diabetics with sexual dysfunction. No intervention
studies are available concerning changes in sexual
function with aggressive treatment of vascular or
metabolic derangements in women with diabetes.
The impact on sexuality of living with a chronic,
serious medical illness, and the confounding effects
of obesity in many Type 2 diabetics should not be
underestimated.

b) Recommendations

VI. Chronic endocrine disorders
1. Diabetes (Level 3 evidence)
a) Current state of the field
Women with diabetes have many factors potenttially contributing to their risk of sexual dysfunction,
including vascular, neurogenic, metabolic, sex hormmone and psychologic abnormalities. Data on the
incidence of female sexual dysfunction in diabetic
women was recently reviewed by Bhasin and Bassson [143]. The literature is limited by few studies with
control groups, the poorly validated types of tools
used to diagnose female sexual dysfunction, and the
changing definitions of female sexual dysfunction
from older to newer studies. The authors noted rates
of decreased desire ranged from 9-60% in controls
to 17-85% in female diabetics, and of decreased
arousal from 41% in controls to 76%. Reduced lubbrication was about 2-fold more common in diabetic
in all but one study; pain and orgasmic difficulties
were more prevalent in diabetics than nondiabetics.
Overall dissatisfaction with sexual function ranged
from 7-37% in controls to 42-52% in diabetics. A
careful dissection of any differences in the incidence
of or etiologies of sexual dysfunction in Type 1 comppared to Type 2 diabetics was not examined in most
studies. Importantly most studies did not separate
pre- versus postmenopausal women and estrogen
status was not controlled. Sexual dysfunction was
consistently linked to comorbid depression.[143].
Several other studies have been published showing
similar increased risks of sexual dysfunction in

Women with Type 1 and Type 2 diabetes have an inccreased incidence of sexual dysfunction which may
be due to metabolic, vascular, neurogenic, hormonal
as well as psychological etiologies (Grade C). No
studies are available concerning the impact of impproved glucose lipid or hypertensive control or hormmonal therapies on the sexual dysfunction in these
patients. Thus, these women should be screened
for sexual dysfunction. Further research is needed.

2. Obesity and metabolic syndrome
(Level 2-3 evidence)
a) Evidence that obesity influences sexual
function
The metabolic syndrome (MetS) is a constellation of
findings including central adiposity, insulin resistance,
hypertension and various other clinical features.
The International Diabetes Federation consensus
definition for MetS includes a waist circumference
>80cm in addition to 2 of the following factors:
triglyceride >150mg/dl (1.7mmol/l), decreased high
density liporprotein cholesterol <50mg/dl (0.9mmol/
l) or treatment for lipids, elevated blood pressure or
treatment for hypertension, and /or elevated fasting
serum glucose >=100mg/dl (5.6mmol/l) or known
Type 2 diabetes [182]. Esposito initially described
an independent effect of the MetS on the incidence
of FSD in 100 premenopausal women with MetS
compared to controls matched for age and BMI
[183]. Sexual function was measured by the Female
Sexual Function Index (FSFI). Ponholzer and
coworkers recently performed a modified German
Female Sexual Dysfunction (FSD) questionnaire
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on 538 women (mean age 44, 61% pre- and 39%
postmenopausal women). Of the group, 18% had
MetS[184]. FSD prevalence was 4.8% for disorders of
low satisfaction and 39% for HSDD. The rate of these
disorders increased with transition to menopause.
There was no increased risk of disorders of arousal,
pain or orgasm in this cohort. Impaired desire was
present in 59% in premenopausal women with MetS
compared to 32% of controls. In postmenopausal
women, however, there was no effect of MetS on
the incidence of FSD. Thus, although age increases
the risk of FSD overall, the concomitant presence of
MetS had a more profound effect on premenopausal
women. No data are available concerning
interventions to reverse MetS and incidence of FSD.

b) Recommendations:
Women with MetS may have an increased incidence
of sexual dysfunction, which may be due to vascular,
metabolic, neurogenic, hormonal, or psychosocial
causes (Grade C). We recommend screening
women with MetS for sexual dysfunction and study of
treatment interventions; none are currently available
in these patients.

mors, congenital adrenal hyperplasia and obesity
induced hyperandrogenism do not suggest that exccess androgens and/or estrogens per se promote
normal or hypersexuality, suggesting an optimal balaance of hormonal milieu is critical to normal sexual
functioning. Information on the effects of diabetes
and metabolic syndrome on female sexual dysfuncttion suggest that the disorder is common in these
populations, but no interventional trials have been
performed show that improved metabolic control altters female sexual function.
Most importantly, the available literature emphasizes
that hormones are only one component of the many
factors that contribute to normal sexual function in
women. It is hoped that this review of the state of
the field will spur new research into the impact of
hormones and endocrine disorders on female sexual
dysfunction and additional research into the benefits
and risks of hormonal therapies for these patients.
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I. DEFINITIONS, EXPRESSIONS,
AND PREVALENCE OF SEXUAL
COMPLAINTS
1. Definitions of sexual dysfunction
Women’s sexual desire, arousal, and orgasm
disorders have traditionally been conceptualized,
studied, assessed, and often treated from a
perspective which compartmentalizes them. This is
reflected in the Diagnostic and Statistical Manual of
Mental Disorders, 4th edition text-revised [1] whereby
Hypoactive Sexual Desire Disorder (HSDD), Female
Sexual Arousal Disorder (FSAD), and Female
Orgasmic Disorder (FOD) are discrete disorders
with criteria and descriptions in the text that do not
overlap and the explicit statement that diagnosis of
another Axis I Sexual Dysfunction is permissible.
However, despite the common finding in recent
population-based epidemiological studies in which
low sexual desire is the most prevalent of concerns
relating to women’s sexual functioning, women’s
sexual complaints are rarely experienced as
discreet entities and there is often comorbidity with
impaired sexual arousal and orgasmic dysfunction.
Due to these overlapping symptom criteria, it may
be difficult to determine which sexual dysfunction is
primary for a woman. The four DSM-IV categories
pertaining to lack of desire, arousal, to orgasm
problems or to sexual pain, are not independent.
In clinical practice, classification is often based on
the way in which complaints are presented [2]. For
example, a recent study on Malaysian women found
a high degree of overlap in the desire and arousal
domains of the Female Sexual Function Index (FSFI)
with both domains loading significantly onto one
factor [3] (Level 3). A number of both qualitative and
quantitative studies find comorbidity between desire
and arousal [4-6] (Levels 2 and 3). In a qualitative
study of women with and without sexual arousal
disorder, both groups of women articulated great

difficulty in differentiating sexual desire from arousal,
and there was increasing confusion about this
distinction as the interviews progressed [7] (Level
2). In reality, the distinction between subjective
arousal and desire may be unclear at best. In part,
this may be because women express difficulties
differentiating desire from subjective arousal [7-9].
Also, some women report their experience of desire
to precede arousal (mimicking the Human Sexual
Response Cycle as conceptualized by Masters and
Johnson [10]), whereas for other women, desire
appears to follow arousal [8], as women do not
seem to follow one universal sexual response cycle
[11]. Treatment outcome research also highlights
the overlap between phases of the sexual response
cycle in that a psychological intervention for low
desire also significantly improved subjective sexual
arousal [12].
In research, the overlap between sexual desire
and arousal is also evident. For example, some
conceptualize sexual desire entirely as the cognitive
component of sexual arousal [13]. Others prefer the
term “arousability” in place of sexual desire as it
reflects the notion that sexual desire is considered to
be an early arousal process [14].
Over the years, many have criticized the DSM-IVTR classification of sexual dysfunctions in women.
Hartmann and colleagues [9] proposed that a new
classification system for women’s sexual function
be considered in light of this significant comorbidity.
They suggested that sexual problems were not the
result of a single phase of a “virtual response cycle,”
but, rather, sexual problems may be due to a global
lack of interest, arousability, and arousal. Thus, they
suggested that sexual desire disorder be classified
as (i) in combination with sexual arousal disorder, (ii)
in combination with orgasmic disorder, (iii) associaated with depressive symptoms, (iv) associated with
low self-esteem, and/or (v) associated with partner
conflict (Level 4). Although their idea was compelling
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and supported by much of the literature and clinical
findings, this is not the currently adopted system.
To illustrate the overlap between phases of the
sexual response cycle, consider the following case
example. Julie is a 44 year old chartered accountant
who was married for the past 15 years. Her children
are 12, 10, and 7. She reported a decrease in her
sexual desire and arousal shortly after the birth
of her first child. Whereas in the past Julie would
often initiate sexual contact, she increasingly found
herself rejecting her husband’s invitations for sex,
and avoiding sexual contact altogether. When she
did engage in sexual activity (once/month compared
to twice/week previously), she experienced only a
minimal increase in subjective excitement, minimal
genital sensations, and great difficulty in attaining
orgasms. Intercourse was occasionally painful if
she was inadequately aroused, though provoked
vestibulodynia was ruled out. Her loss of sexual
response was highly distressing and negatively
impacted her mood and self-esteem.

2. Criticisms of existing definition of
		HSDD
Criticisms of the DSM-IV-TR definitions of women’s
sexual dysfunctions are considered here because the
definitions of sexual dysfunction which are adopted by
this classification system have a direct and profound
impact on instrument development, epidemiological
studies, treatment protocols, etc. Using DSM-IV-TR
criteria (See Table 1), Julie would meet criteria for
HSDD, FSAD, FOD, and possibly even Dyspareunia.
The DSM-IV-TR [1] diagnosis of HSDD focuses
on “persistently or recurrently deficient (or absent)
sexual fantasies and desire for sexual activity”
which causes marked distress or interpersonal
difficulty. This definition has been criticized as
overpathologizing women on the basis that women
themselves may not necessarily consider sexual
fantasies and desire for sexual activity to be an index
of their sexual desire. In a qualitative study of midaged women with and without sexual dysfunction,
the majority of women did not mention fantasies in
their narratives of desire, although, interestingly, the
vast majority did endorse having fantasies when
asked on a questionnaire [7]. It was suggested that
rather than fantasy being an expression of desire,
some women may deliberately evoke fantasy as a
way to boost their sexual arousal. Another problem
relates to the fact that although HSDD is defined
as the lack of desire for sexual activity, when
3,262 multi-ethnic perimenopausal women were
assessed, 70% reported desiring sex less than once
a week; however, the majority (86 - 89%) were at
least moderately to extremely emotionally sexually
satisfied and reported moderate to intense physical
pleasure [15]. Others have also found desynchrony
between reported sexual satisfaction and frequency
of sexual activity [16] (Level 2). With such a high

proportion of sexually satisfied women, it is curious
that their low frequency of desiring or engaging in sex
would be considered dysfunctional. Similarly, among
5,892 partnered women with low desire, the majority
(71.2%) were happy with the relationship [17] (Level
2). Collectively these studies suggest that women
may experience a satisfying sexual life with a partner
without the outright desire for sexual activity.
Complicating this issue of the validity of fantasy
and desire for sex as a hallmark sign of sexual
desire is the finding that clinicians and researchers
may differ from patients in how they define sexual
desire. For example, 401 women attending a British
general practice clinic were asked if they thought
they had any kind of sexual problem and how
distressing it was for them. Based on responses to
the Brief Index of Sexual Functioning for Women
[18], 38% of women were diagnosed with at least
one ICD-10 sexual dysfunction [19]. Among women
with an ICD-10 diagnosis who also self-reported
having a sexual problem, the prevalence dropped
to 18%. The prevalence dropped further to 6% if
women received the diagnosis, acknowledged it,
and reported distress. There was more agreement
between the diagnosis and self-report of problems
for dyspareunia (74%) and vaginismus (77%) than
for FSAD (38%) and HSDD (39%). A mere 48% of
women given an ICD-10 diagnosis agreed that there
was a sexual problem but 69% of women with no
diagnosis agreed on the absence of a problem. Age,
ethnicity, employment, and recent sexual activity
were unrelated to these associations [19] (Level 3).
Another criticism of the DSM-IV-TR definition
of HSDD relates to the implication that women
experience a “spontaneous” sexual desire for sex.
A large body of research [20-24] has supported an
incentive-motivation model of sexual response which
argues that all sexual desire is triggered (Level 2 and
3); therefore the notion of spontaneous sexual desire
is nonsensical. Rather, several recent studies have
illustrated the large number of cues that provoke
sexual desire (125) and sexual activity (237) in
women [25-26] (Level 2). Engaging in sexual activity
in the absence of an identifiable external trigger (e.g.,
“because the opportunity presented itself”, “because
I was in the mood”) was an unlikely reason women
provided for having sex.
These empirical findings combined with the clinical
observation that women (at least women in longterm relationships) report sexual desire as emerging
during a sexual interaction after sexual arousal, led
to the conceptualization of a new sexual response
cycle [57-59] (Level 4). This model (Figure 1)
proposes that women initiate sexual activity for any
number of reasons or incentives, and that “feeling”
sexual desire is not a usual trigger. Moreover, this
clinical model emphasizes that sexual desire is
responsive (i.e., it emerges after sexual arousal).
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Table 1: Diagnostic criteria for women’s sexual dysfunctions according to the Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition, Text-Revised (DSM-IV-TR) [1]) and American Urological Association
Foundation (AUAF) [41]

Desire

DSM-IV-TR

AUAF

Hypoactive Sexual Desire Disorder:

Sexual Interest/Desire Disorder: Absent or diminished
feelings of sexual interest or desire, absent sexual thoughts
or fantasies and a lack of responsive desire. Motivations
[here defined as reasons/incentives] for attempting to
become sexually aroused are scarce or absent. The lack of
interest is considered to be beyond a normative lessening
with life cycle and relationship duration.

Persistently or recurrently deficient
(or absent) sexual fantasies and
desire for sexual activity. The
disturbance causes marked distress
or interpersonal difficulty

Female Sexual Arousal Disorder:

Arousal

Orgasm

Persistent or recurrent inability to
attain, or maintain until completion
of the sexual activity, an adequate
lubrication-swelling response of
sexual excitement. The disturbance
causes marked distress or
interpersonal difficulty. The sexual
dysfunction in not better accounted
for by another Axis I disorder (except
another Sexual Dysfunction) and
is not due exclusively to the direct
physiological effects of a substance
(e.g., a drug of abuse, a medication)
or a general -

Subjective sexual arousal disorder:
Absent or markedly diminished feelings of sexual arousal
(sexual excitement or sexual pleasure) from any type of
sexual stimulation. Vaginal lubrication or other signs of
physical response still occur.
Genital sexual arousal disorder: absent or impaired genital
sexual arousal. Self-report may include minimal vulval
swelling or vaginal lubrication from any type of sexual
stimulation and reduced sexual sensations from caressing
genitalia. Subjective sexual excitement still occurs from
non-genital sexual stimuli.
Combined genital and subjective arousal disorder: absent
or markedly diminished feelings sexual arousal (sexual
excitement or sexual pleasure) from any type of sexual
stimulation as well as complaints of absent or impaired
genital sexual arousal (vulval swelling, lubrication).

Female Orgasmic Disorder:

Women’s Orgasmic Disorder:

Persistent or recurrent delay in,
or absence of, orgasm following a
normal sexual excitement phase.
Women exhibit wide variability in the
type or intensity of stimulation that
triggers orgasm. The diagnosis of
Female Orgasmic Disorder should
be based on the clinician’s judgment
that the woman’s orgasmic capacity
is less than would be reasonable for
her age, sexual experience, and the
adequacy of sexual stimulation she
receives. The disturbance causes
marked distress or interpersonal
difficulty. The orgasmic dysfunction
in not better accounted for by
another Axis I disorder (except
another Sexual Dysfunction) and
is not due exclusively to the direct
physiological effects of a substance
(e.g., a drug of abuse, a medication)
or a general medical condition.

Despite the self-report of high sexual arousal/excitement,
there is either a lack of orgasm, markedly diminished
intensity of orgasmic sensations or marked delay of orgasm
from any kind of stimulation.
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In such a model, the woman who lacks feelings of
sexual desire at the outset but who is able to become
sexually excited during the interaction would not be
deemed to have a sexual desire disorder.
When 580 women from “The Nurses Sexuality Study”
were presented brief descriptions of different models
of sexual function, only a third endorsed the Masters
and Johnson linear model of sexual function [11].
The findings from this study suggest that there might
be great heterogeneity in women’s perceptions of
the source of their sexual responses and the models
they can most relate to. Most recently, a large random
sample of Australian women responding to an online
survey showed that women with and without sexual
dysfunction were equally likely to endorse the circular
model which emphasizes responsive desire [27]
With the upcoming publication of DSM-V in 2013,
there have been proposed criteria for low desire
in women which incorporate the overlap between
sexual responses, attempt to fit the wide heterogenity
of women’s responses, and depathologize normative
declines in “spontaneous” desire [28].

Recommendation:
The current accepted definition of HSDD in
women is highly problematic and the emphasis on
sexual fantasies and desire for sexual activity is
not applicable to all women. We recommend that
desire be regarded as the result of an incentive
(sexually competent stimulus) which activates the
sexual system, of which the subjectively perceived
desire is one of many components. GRADE C

3. Criticisms of DSM definitions of 		
		FSAD and FOD
In the most recent edition of the DSM [1], FSAD
is defined as the pervasive or recurrent inability to
attain, or to maintain until completion of the sexual
activity, an adequate lubrication-swelling response
of sexual excitement, coupled with marked distress
or interpersonal difficulty. In contrast to the 3rd
edition of the DSM, subjective sexual experience is
no longer part of the definition of arousal disorder,
possibly in an attempt to match norms and criteria for
men’s and women’s sexual dysfunctions [29].
There are a number of problems with the current
DSM-IV criteria for FSAD, defined according to a
deficient “lubrication-swelling response” (Table 1).
Lubrication problems are not necessarily distressing
for women. For example, although 11% of women
were classified as having “manifest” lubrication
problems, none of them reported distress about
their symptoms [30]. In another study of 31,581
American women [31] with distress measured by
the Female Sexual Distress Scale [32], whereas the
age-adjusted prevalence of current “low arousal”
was 25.3%, the prevalence of arousal problems

with associated distress was far lower (3.3% - 6.0%,
depending on age) (Level 2). In a closer exploration
of personal versus interpersonal distress associated
with lubrication problems, Bancroft and colleagues
[33] found that among the women who complained of
lubrication difficulties (31.2% of their sample), 7.3%
reported “marked distress” about the relationship
and 6.5% personal distress (Level 2). In the total
sample, lubrication problems was a poor predictor of
relationship distress and the best predictors of distress
were indicators of emotional and relationship wellbeing and the quality of the emotional relationship
with the partner. Lack of lubrication is often a poor
predictor of distress, except among postmenopausal
women. In the clinical setting, complaints of “genital
deadness” or absent/impaired subjective sexual
arousal are far more common.
Secondly, although the DSM-IV explicitly requires
the clinician to assess the adequacy of sexual
stimulation only when considering the diagnosis
of Female Orgasmic Disorder (FOD), adequacy
of sexual stimulation is a critical factor in the
evaluation of the other female sexual dysfunctions,
and FSAD in particular. Exactly what is adequate
sexual stimulation? Some sort of physical (genital)
stimulation is usually a necessary, but not necessarily
sufficient, prerequisite for arousal. For many women,
adequate sexual arousal involves physical as well as
‘psychological’ and ‘situational’ stimulation, such as
intimacy with a partner, the exchange of confidences,
the sharing of hopes and dreams and fears, and not
only directly prior to the sexual event [34] (Level
3). What if certain types of sexual stimulation have
been adequate in the past, but not anymore? Is it
evidence of FSAD, or could it be explained in terms
of habituation or an adaptation to changing life
circumstances [33] (Level 4)? And what is meant by
“completion of the sexual activity”? Is it masturbation
to orgasm, sexual contact with a partner, sexual
contact including coitus? These are very different
activities that are known to differ in their sexually
arousing qualities [35] (Level 2).
Thirdly, the description of the first problem demonsstrates that clinical judgements are required about
sexual stimulation and the severity of the problem,
the validity of which is questionable. The clinician
has to evaluate what is normal, based on age, life
circumstances, and sexual experience. Research,
on the basis of which clear criteria can be formulated,
is lacking. There is a great variety in the ease with
which women can become sexually aroused and
which types of stimulation are required [2] (Level 4).
In general, women have difficulty perceiving genital
changes associated with sexual arousal [23] (Level
2). However, women who report little or no desire
for sexual activity, lack of orgasm, or sexual pain,
may in fact be insufficiently sexually aroused during
sexual activity. It is particularly difficult to differentiate
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Figure 1: Model of women’s sexual response (copied with permission
from American Psychiatric Publishing Inc. [288]

between FSAD and FOD. FOD is defined as the
persistent or recurrent delay in, or absence of, orgasm
following a normal sexual excitement phase [1]. In
cases where the clinician does not have access to
a psychophysiological test, it cannot be established
that her deficient orgasmic response occurs despite a
normal sexual excitement phase, unless she reports
feelings of sexual arousal. Ironically, this subjective
criterion has been removed from the DSM-IV.
Studies investigating the efficacy of psychological
treatments for sexual dysfunction have demonstrated
that directed masturbation training combined with
sensate focus techniques is very effective for women
with lifelong anorgasmia to become orgasmic. In
fact, this is the only psychological treatment of
sexual dysfunctions that deserves the label ‘wellestablished’, and is probably efficacious in acquired
orgasmic disorder [36] (Level 2). The success of
directed masturbation suggests that lack of adequate
sexual stimulation is an important etiological factor
underlying lifelong, and probably also acquired, FOD.
Consequently, if the clinician would strictly adhere to
the DSM-IV criteria, neither the diagnosis of FSAD,
nor FOD, would be appropriate, because the problem
can be reversed by adequate sexual stimulation.
Perhaps the diagnosis FOD should be restricted to
those women who are strongly sexually aroused, but
have difficulty surrendering to orgasm [37] (Level 4).

There are no clinical or epidemiological studies that
differentiate between women with lifelong or acquired
FOD. Whereas Segraves posited that FSAD hardly
exists as a distinct entity [38], it can be argued that
in a classification system based on etiology, FSAD
(meaning lack of subjective arousal) should be
considered to be the most important female sexual
dysfunction, with complaints of lack of desire and
orgasm, and pain, frequently being consequences of
FSAD (Level 4).
Finally, there is a good deal of evidence that,
especially for women, genital response does not
coincide with subjective experience [23] (Level 2).
Instead, women’s subjective experience of sexual
arousal appears to be based more on their appraisal
of the situation [39] (Level 3). This gender difference
in concordance between subjective experience of
sexual arousal and genital response was confirmed
in a large meta-analysis with total sample sizes of
2,505 women and 1,918 men, and therefore not likely
to be a methodological artefact [40] (Level 1). Thus,
it is highly problematic that the current definition of
FSAD neglects the most important aspect; namely
that of subjective sexual arousal.

Recommendations:
The focus on “lubrication/swelling response” in the
DSM-IV-TR definition of FSAD is highly problematic
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given that this is rarely a complaint motivating
treatment seeking. Moreover, there is minimal, if
any, correlation between subjective and genital
sexual arousal. Given the importance of “adequate
sexual stimuli” for sexual arousal and desire, this
should be assessed clinically when evaluating
whether an arousal or orgasm disorder is present
GRADE C

may or may not be demonstrable physical pathology
or evidence of psychophysiological impairment when
tested in a laboratory [44]. Despite many women
disclaiming genital swelling, pleasurable sensations
from direct stimulation of their genitalia or awareness
of lubrication, it is highly possible that there may be
reflexive genital vasocongestion [14,45].

4. A
 lternative classifications for
sexual dysfunction in women
Because of these criticisms of the DSM, an
international classification committee sponsored
by the American Urological Association Foundation
(AUAF) met to deliberate and propose alternative
criteria to sexual dysfunctions experienced by
women [41]. The resulting classification system
maintained the same four categories of the DSM-IV
(i.e., desire, arousal, orgasm and pain disorders),
however the definitions characterizing these
changed (Table 1). Sexual Interest/Desire Disorder
emphasized that lack of sexual desire prior to
engaging in sexual activity was not symptomatic of a
sexual dysfunction if the woman was able to become
sexually excited and experience desire during the
sexual encounter. Instead, the diagnosis of Sexual
Interest/Desire Disorder was given if there was also
a lack of responsive sexual desire during the sexual
interaction or following sexual arousal.
Changes in the diagnostic criteria for FSAD were
also proposed. Three separate sexual arousal
disorders were proposed based upon the selfreported difficulty of subjective versus genital arousal
impairment (Table 1). With the evidence to date
that genital vasocongestion demonstrated by the
majority of women with loss of subjective arousal,
is comparable to that of healthy women, and given
that women differ in their awareness of these genital
changes, recognition of a Subjective arousal disorder
was advocated (Table 1).
Women may be subjectively aroused by, for instance,
viewing an erotic film, or pleasuring her partner, being
kissed or receiving breast stimulation, but complain
of a marked loss of intensity of any genital response,
including orgasm. Awareness of throbbing/swelling/
lubrication is absent or markedly diminished. This
clinical picture has been described by the following
groups of women: Women with autonomic nerve
damage [42], some postmenopausal estrogen replete
women with demonstrable lack of vasocongestive
response and some for whom there is no evidence
of physically impaired vasocongestion but a lack
of sexual sensitivity is still present [43]. Therefore,
a category of Genital sexual arousal disorder was
proposed (Table 1). However, this is a clinical
diagnosis based on the woman’s report for which there

The most common clinical presentation, however,
was thought to be Combined genital and subjective
arousal disorder (Table 1). Again, research suggests
that many women with this presentation may still
be genitally vasocongesting in a healthy manner
[14,44] (Level 2). It is the lack of report of subjective
excitement from any type of sexual stimulation that
distinguishes these women from those with genital
arousal disorder.
These definitions (Table 1) were adopted by the
last International Consultation on Sexual Medicine:
Men and Women’s Sexual Dysfunction, in Paris
in July 2003 [46]. Some work was done on the
validity of these new definitions. Basson and
Brotto aimed to assess genital response using
vaginal photoplethysmography in 34 estrogenized,
postmenopausal women diagnosed clinically
(using a detailed semi-structured interview) with
acquired Genital Sexual Arousal Disorder and
orgasmic impairment [43] (Level 2). They found
this group of women to be heterogeneous, with
psychophysiological arousal responses varying
from absent to robust. In another study, Brotto and
colleagues found that women with Genital Sexual
Arousal Disorder exhibited lower levels of sexual
psychophysiological arousal than women with
Subjective Sexual Arousal Disorder and women with
Combined genital and subjective sexual arousal
disorder [47] (Level 2). Clearly, validation of this
differentiation based on clinical presentation awaits
further replication.

Recommendation:
The available evidence suggests that there are
problems in existing definitions of sexual desire,
arousal, and orgasmic disorders in women. Given
the upcoming publication of the DSM-V in 2012, it
is likely that the current diagnostic criteria for these
disorders may change. The proposed definitions
that were sponsored by the AUAF in 2003 present
alternative criteria for these disorders that are
currently recommended for the clinical setting.
GRADE B

5. P
 revalence of Sexual Desire and
Arousal Dysfunction in Women
There has been a recent surge in epidemiological
studies estimating the prevalence of sexual desire,
arousal, and orgasm complaints in women. These
studies have been conducted on pre and postmenoppausal women, naturally and surgically menopausaal women, women of varying ages up to 105, and
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across different countries and cultures. Three of the
most widely cited epidemiological studies in the sexoological literature are discussed and several others
are presented in Table 2. The National Health and
Social Life Survey (NHSLS) [48] found that between
27-32% of women aged 18-59 who had been sexuaally active over the past year reported a lack of intereest in sex (Level 2). However, the investigators did
not stipulate the duration of time the symptom had to
be experienced, which likely resulted in an inflation
of dysfunction rates. In the National Survey of Sexuual Attitudes and Lifestyles (NATSAL) conducted on
11,161 British men and women aged 16-44 who partticipated in a computer-assisted self-interview, low
sexual desire was the most common complaint in
women, at 40.6% over the past month and 10.2% for
the past 6 months [49] (Level 2). In the Global Study
of Sexual Attitudes and Behaviors (GSSAB), 13,882
women across 29 countries took part either in a compputer-assisted telephone interview or a face-to-face
interview [50] (Level 2). Lack of interest in sex was
the most common problem in women, ranging from
26-43%. Of course the very low response rate from
this survey (19%) renders the external validity of the
findings questionable.
Although different assessment tools have been
employed and in differing formats (e.g., face to face
interview versus questionnaire versus computer
assisted interviewing), in general these studies
find convergence on the frequency of reported
low desire in women to be approximately 20-30%
(Table 2). However, when the complaint of sexual
distress is also included, the prevalence of desire
difficulties drops usually by half. In addition, the
age-associated decline in sexual desire that is
found somewhat consistently is not found when low
desire plus distress are taken into account. Hayes
(2008) found that low desire and age were positively
correlated (i.e., complaints of low desire become
more prevalent as women age); however, low
desire, together with its associated distress, was not
significantly associated with age [51]. In analyses of
both European and American women participating
in the Women’s International Study of Health and
Sexuality (WISHeS) study, Hayes et al [52]. found
low desire to significantly increase with age but
the proportion of women with low desire who were
distressed by it decreased with age (Level 3) [52].
Table 3 lists the specific predictors of sexual distress
across a number of recent epidemiological studies.
Among these epidemiological studies, most have
also assessed the prevalence of sexual arousal compplaints. However, these studies have tended to use
the DSM-IV-TR definition of FSAD with a focus on the
“lubrication-swelling response” [1]. The prevalence
of FSAD is listed in Table 2, with an overall range bettween 10.9% and 31.2% [30,33,48,49,53-56]. Few
studies have attempted to explore other aspects

of sexual arousal beyond lubrication. Bancroft and
colleagues [33] looked at a composite measure of
arousal labelled “Impaired physical response”, which
included feeling arousal during sexual activity, pleasaant genital tingling, and enjoying genital touch. The
presence of impaired physical response increased
the probability of marked relative to no distress about
the relationship by 51% but was unrelated to perssonal distress, and it was overall less problematic for
older women (Level 2). A British study by Dunn and
colleagues asked more generally about “problems
becoming sexually aroused” and found that 17%
reported this problem in the previous three months
[53]. Similar to the issue with prevalence on low
desire, the prevalence of low arousal plus distress
drops markedly (Witting and colleagues [56] found
the prevalence of impaired lubrication plus distress
to be only 7%). When considering the association
between duration of complaints and prevalence, lubbrication difficulties lasting 6 months or longer were
found to be much more common than those lasting
one month (2.6% vs 9.2%, respectively) [49].

6. Sexual Satisfaction and the
association with desire and arousal
Sexual satisfaction is an important component of
contemporary models of women’s sexual response
[57-59], but across studies, the precise definition
either varies or is not provided. It is recognized,
however, to have personal and relational domains
[60]. Hartmann and colleagues defined satisfaction
with sexual intercourse as being both relational (e.g.,
feeling safe, not lonely, not distant from partner) as
well as individual (e.g., not feeling unsettled inside,
feeling content, free of sexual tension, pleasantly
indulged, relaxed, happy) [61]. Byers [62] pointed
out that one’s level of sexual satisfaction depends
on one’s frame of reference (e.g., expectations
and past experiences). Therefore, a woman who
does not expect to experience orgasm during
sexual encounters with her partner may be more
sexually satisfied than a woman who occasionally
doesn’t experience orgasm. Among several recent
population-based studies of sexual difficulties in
women, a proportion of women will report being
sexually satisfied despite the presence of sexual
symptoms. In a study of 290 British women aged
18-75, 79% indicated being very satisfied with their
current sex life despite the fact that 24% had not
engaged in any sexual activity in the past 3 months
[16]. Similarly, in the Study of Women’s Health
Across the Nation (SWAN), 70% of women reported
thinking about sex less than once/week but 86%
remained sexually satisfied [15]. Sexual fantasies
and sexual satisfaction are also not correlated in
women [15,33]. The interesting counterpart to this
finding is that a number of studies have found that
a proportion of women without sexual symptoms will
report dissatisfaction [19,30,33,50,63]. Moreover,
sexual satisfaction is associated with, but is not the
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19-65

40-80

1,335 Swedish
women

11,161 British
men and women
(NATSAL)

987 American
women; half were
African-American

1,056 Swedish
women recruited in
1996

13,882 women
recruited
internationally.
Analyses based on
9,000 sexually active
women (GSSAB)

Fugl-Meyer &
Fugl-Meyer (1999).
Scand J Sexol, 2,
79-105. [381]

Mercer et al. (2003).
Br Med J, 327, 426427. [49]

Bancroft, Loftus, &
Long (2003). Arch
Sex Behav, 32, 193208. [33]

Oberg, Fugl-Meyer,
& Fugl-Meyer
(2004). Int J Impot
Res, 16, 261-269.
[30]

Laumann et al.
(2005). Int J Impot
Res, 17, 39-57. [50]

20-65

16-44

18-74

18-59

1,749 American
women (NHSLS)

Laumann et al.
(1999). JAMA, 281,
537-544. [48]

Age

Sample
characteristics

Study

Must have had
at least one
sexual partner in
past year

Must have
had sexual
intercourse once
in past year

Must have
had sexual
intercourse once
in past year

No

Manifest distress if
experienced quite
often/nearly all the
time

Assessed distress
over the relationship
and distress to one’s
own sexuality

No

Not necessary

Not necessary

Sexual disability was defined
as having low desire quite
often/nearly all the time/all the
time = 34%. Among these,
43% viewed it as a problem.
Symptom had to have occurred
in the past 12 months.

Indirectly with the
question: “Has this
been a problem
in your sexual life
during the last
year?”

26-43% across countries
reported a lack of interest in sex
lasting for a period of 2 months
or more

Low desire:
Manifest – 29%; Mild - 60%
Symptoms were assessed over
the previous 12 months

Low desire: 7.2%
Sexual experiences over the
preceding month were assessed

Low desire
lasting 1 month: 40%; lasting 6
months: 10%

27-32%
Critical symptom for diagnosis
had to be present in the past 12
months

No

Had to be
sexually active
over the past 12
months

Prevalence of desire difficulties

Distress measured

In a sexual
relationship

Table 2: Prevalence of sexual desire and arousal difficulties in cross-sectional representative studies.

16.1-37.9% across countries

Insufficient lubrication:
Manifest – 12%; Mild – 50%

Lubrication problems: 31.2%;
Impaired arousal: 12.2%

Lubrication problems lasting
1 month: 9.2%; lasting 6
months: 2.6%

Sexual disability was defined
as having insufficient vaginal
lubrication during intercourse
quite often/nearly all the time/
all the time = 12%. Among
these, 63% viewed it as a
problem.

20.6% trouble lubricating

Prevalence of arousal
difficulties
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Sample
characteristics

952 American
surgically or naturally
women (WiSHES)

2,467 European
women from France,
Germany, Italy, UK,
and United States
(WiSHES)

755 American
premenopausal,
552 naturally
menopausal, and
637 surgically
menopausal women

5,463 Finnish women

13,581 women

Study

Leiblum et al.
(2006). Menopause,
13, 46-56. [197]

Dennerstein,
Koochaki, Barton,
& Graziottin (2006).
JSM, 3, 212-222.
[198]

West et al. (2008).
Arch Intern Med,
168, 1441-1449.
[199]

Witting et al. (2008).
J Sex Med, 5, 25872599. [381]

Shifren et al. (2008).
[31]

United
States

18-49

30-70

20-70

20-70

Age

Not necessary

Female Sexual
Distress Scale

Must have
engaged in
sexual activity
with a partner
over the past 4
weeks.

18-102

Personal Distress
Scale

Personal Distress
Scale

Personal Distress
Scale

Distress measured

In stable
relationships
for at least 3
months

Currently
sexually active

Currently
sexually active

In a sexual
relationship

n/a

16-46% depending on age and
menopausal status. Among
those who also had distress,
rates of HSDD ranged from 716%. Symptoms occurring in
the past 30 days were assessed

Using a FSFI cut-off score of
4.31, 10.9% had lubrication
difficulties. Using FSDS cutoff score, 7% had lubrication
problem plus distress.

34% had low desire, overall
10% had low desire and
distress

Using FSFI cut-off score of
3.16, 55% had low desire. Using
FSDS cut-off score of 8.75, 23%
had low desire and distress.
Symptoms were assessed in
the past 4 weeks
Questionnaires: Sexual desire
assessed with one question:
“How often do you desire to
engage in sexual activity?”
Distress assessed by Female
Sexual Distress Scale

n/a

n/a

24-36% depending on age and
menopausal status. Among
those who also had distress,
rates of HSDD ranged from 926%. Symptoms occurring in
the past 30 days were assessed

Overall rate of low desire
36.2%. Overall rate of HSDD
8.3%. Symptoms in the past 30
days were assessed

Prevalence of arousal
difficulties

Prevalence of desire difficulties

Table 2: Prevalence of sexual desire and arousal difficulties in cross-sectional representative studies. (continued)

same as, lack of sexual distress and deserves further
study in population-based studies. For women, sexual
satisfaction does not equal sexual function. In using
the NHSLS data to explore individual, relational, and
cultural sexual satisfaction in 1,035 mid-life women
in a sexual relationship, women’s health positively
influenced her emotional satisfaction [64] (Level
2). Interestingly, relationship duration was not a
predictor of sexual satisfaction in this study. Both
studies focusing on sexual satisfaction found an
important role for orgasm consistency [61,64].

plaints of at least 3-6 months for denoting difficulty.
Sexual satisfaction is rarely correlated with sexual
frequency and is not consistently associated with
sexual symptoms; thus, sexual satisfaction must
be assessed clinically. Future research is needed
on the definition of sexual satisfaction, on the corrrelates of sexual satisfaction in women, and how
these correlates may differ for men. GRADE C

II. ASSESSMENT
1. The Biopsychosocial Interview

Conclusions and Recommendations:

Assessment of sexual desire/arousal problems
is critical in planning meaningful and sensible
treatment interventions. Assessment is important
not only for diagnosis but for determining the
incidence and prevalence of various disorders and
for evaluation of treatment outcome [65].The most
common approach to diagnosing sexual difficulties
is via a comprehensive clinical interview of both the
identified patient and her partner when possible. Such
an interview includes discussion of the presenting
problem and the predisposing, precipitating and
maintaining factors that govern its appearance and

Overall, the prevalence of desire complaints rangees from 10-40% and for arousal difficulties from
10-30%, depending on the study methodology, partticipants, and geographic location. Moreover, when
the assessment of distress is included, the prevallence of these complaints drops to approximately
half. Given these disparate rates, we recommend
that distress or some other measure of severity
always be included in future epidemiological trials
and that clear operational definitions of the sexual
domain be given, along with a duration of comp-

Table 3: Predictors of sexual distress among epidemiological studies of women’s sexual difficulties and their
associated levels of evidence (LOE)

Study

Predictor of Distress

LOE

Bancroft, Loftus, Long (2003)
[33]

Age: Aged 20-35 more likely to view their lack of sexual
thoughts as distressing to the relationship and to their own
sexuality compared to > 36yrs

2

Bancroft, Loftus, Long (2003)
[33]

Negative mental state predicted marked distress about the
relationship and marked distress about the woman’s own
sexuality

2

Bancroft, Loftus, Long (2003)
[33]

Physical health predicted distress about a woman’s own
sexuality

2

Leiblum et al. (2006) [197]
Dennerstein, Koochaki,
Barton, & Graziottin, 2006
[198]

Bilateral salpingo-oophorectomy: Receiving surgical
menopause in a young woman

2, 2, 2, 2

Rosen et al. (2009) [17]

Having a sexual partner

2

Rosen et al. (2009) [17]

Sexual dissatisfaction

2

Rosen et al. (2009) [17]

Depression

2

Rosen et al. (2009) [17]

Use of hormonal therapy

2

Rosen et al. (2009) [17]

History of urinary incontinence

2

West et al. (2008) [199]
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intensity [66]. Table 4 provides an overview of the
contributory factors that may be etiologically relevant
in such a biopsychosocial interview (adapted from
Table 1 in Graziottin and Leiblum, 2005 [66]).

to determine what the immediate triggers or precipittating factors are for the appearance of a recent sexuual complaint since these are likely to be important
areas to address in the early stages of treatment.

In addition to the various considerations described in
Table 4, there are a wide array of precipitating factors
that may “tip the balance” from satisfactory sexual
function to dysfunction. Among these factors are life
stage stressors such as childbirth, infertility, divorce
or partner loss, unemployment, extra-relationship
affairs, humiliating or traumatic sexual experiences,
partner sexual inadequacy or clumsiness, and most
significantly, relationship discord.

As far as the perpetuating or maintaining factors to
consider, the clinician also should assess the current
contextual factors that affect sexual expression and
interest such as relationship satisfaction, privacy
issues, current health of self and partner, medical or
psychiatric issues, use of medications or recreational
drugs/alcohol that may affect sexual expression and
current stressors.

Often, there is not a clear distinction between either
predisposing and precipitating factors or precipitatiing and maintaining factors. As a predisposing factor,
for example, anxiety can increase an individual’s vulnnerability to sexual dysfunction. It can also serve as
a maintaining factor leading to sexual avoidance or
arousal inhibition. Nevertheless, it is helpful to attempt

2. Self-report assessment tools
Many practitioners find that the use of standardized
self-report questionnaires can be helpful in terms
of saving time, identifying problems, and providing
direction or greater focus for follow-up interview and
evaluation. The assessment tools listed in Table 5
have demonstrated good reliability and validity and

Table 4: Etiological Factors that should be evaluated when assessing desire and
arousal complaints in women

Predisposing Considerations

Precipitating
Considerations

Maintaining
Considerations

Biological

Endocrine factors, menstrual
cycle disorders, history of
surgery or medical illness, drug
treatments affecting hormones
or menstrual cycle, benign
diseases

Change in hormonal
status due to
menopause, cancer,
use of medications or
drugs, current medical
conditions

Drug treatment, metabolic/
malignant disorders,
other chronic medical
conditions, hormone
treatment

Psychosexual

Past sexual history (both
positive and negative),
unwanted sexual experiences,
history of rape, violence,
coercion, body image concerns/
issues, personality traits and
temperament (extroverted
vs introverted, inhibiton vs.
excitation), attachment history
(past and present), coping
resources, social/professional
roles and responsibilities.

Current relationship
satisfaction, affective
disorders (anxiety,
depression), loss
of loving feelings
towards partner due
to discovery of affair,
deception, etc.

Anxiety, tension,
communication problems

Ethnic/religious/cultural
messages, expectations,
constraints; socioeconomic
status/access to medical care
and information, social support
network.

Relationship discord,
life-stage stressors
(divorce, separation),
loss or death of
close fiends or family
members, lack of
access to medical/
psychosocial treatment,
economic difficulties,
worries.

Cultural myths

Contextual
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can identify problems with the various components
of female sexual response, many of which overlap.
Often, it is difficult to determine which is the primary
and which is the secondary diagnosis. Consequently,
the scales listed in Table 5 can provide a helpful
overview of problematic areas to be assessed
further in a clinical interview, and should not be used
to form a diagnosis on their own. Caution in using
these self-report questionnaires and the tradition of
focusing on (sexual event) quantity as opposed to
quality are real criticisms of existing measures that
must be taken into account [67].
In addition to these more general scales that focus
on all or several aspects of female sexual response,
there are some scales that focus on a particular
population. For example, for the assessment of
HSDD in post-menopausal women, there is a brief
assessment tool called the HSDD Screener [68]
which consists of four self-report questions with
an interpretable cut-off score. Depending on the
responses the woman provides, the screener is
followed by a more detailed face to face interview.
The newest self-report assessment instrument for
identifying HSDD is the Decreased Sexual Desire
Screener (DSHD) [69]. It consists of four yes/no
questions concerning both past and present sexual
interest, whether or not the woman is bothered by
her lack of, or diminished interest in sex, whether
she wants her interest to increase, and a fifth sevenpart question covering various factors that may be
relevant to the differential diagnosis of HSDD such
as medical procedures, medications, or partner’s
sexual problems.
Finally, there are several instruments that are
available which may be used to guide or direct
a diagnostic interview in order to obtain a more
comprehensive picture of the various contributions
to desire or arousal problems. These include the
Sexual Interest and Desire Inventory–Female
Version [70] and the Womens’ Sexual Interest
Diagnostic Interview (WSID) [71] for assessment
of sexual functioning in postmenopausal women.
The latter instrument consists of 39 questions which
allow for the identification of HSDD, FSAD, FOD,
sexual pain, and personal distress associated with
these complaints. In addition, the WSID provides
a structured format for the identification of partner
relationship problems, partner sexual dysfunction,
and symptoms of depression.

Recommendation:
Although instruments may be helpful in guiding
diagnosis or treatment, none is a substitute for a
thoughtful and sympathetic clinical interview that
includes the woman and her partner (if possible).
GRADE C

3. The Physical examination
A physical examination is recommended for
reasons of good medical care and for education and
reassurance. The examination is also a setting to
explore perceptions, beliefs, and attitudes about a
woman’s own anatomy and encourage a patient’s
positive approach to her genitals and body.
The examination is particularly important for ruling
out or identifying medical factors when concomitant
complaints such as loss of sensitivity or sexual pain
exist. A gynecological examination should include
an evaluation of the level of voluntary control of
the pelvic floor muscles, pelvic floor muscle tonus,
presence of vaginal wall prolapse, signs of vaginal
atrophy, size of introitus, presence of discharge, or
evidence of infection (acute or chronic), epithelial
disorders and/or pain.
In Multiple Sclerosis [72,73] and other neurological
diseases there may be sensory loss in the genitalia.
In renal disease, there may be anemia, hyperprolacttinemia and other disturbances of the hypothalamicpituitary-gonadal axis (with reduction in androgens
and estrogen levels) and subsequent vulvovaginal
atrophy [74,75]. Vulvovaginal hypotrophy or atrophy
is a common finding after natural or iatrogenic menoppause, in hypothalamic or pituitary disease, breastffeeding women, and in women using low-dose estroggen or progesterone only contraceptives.

Recommendation:
A gynaecological examination is recommended in
the assessment of women with desire and arousal
complaints to assess and rule out medical/physical
contributors. GRADE C

4. Psychophysiological tools
Over three decades, several techniques have been
developed to assess genital physiological changes
in response to sexual stimuli. In 1975, Sintchak and
Geer introduced a method for the laboratory meassurement of vaginal vasocongestion, using vaginal
photoplethysmography (Level 3) [76]. The most
widely used type of vaginal photoplethysmograph is
a menstrual tampon-sized device, easy to insert and
sterilize, containing an infrared light-emitting diode
as a light source and a photo transistor as a light
detector. The light source illuminates the vaginal tisssues, and the photo transistor responds to the inciddent light that is backscattered from the vaginal wall
and the blood circulating within it. Because of the
opacity of the tissue, the amount of light backscatttered is largely dependent upon the volume of blood
within it; thus, the vaginal photoplethysmograph provvides a measure of vaginal vasocongestion.
Two components are obtained from the same output
signal of the photo transistor. When the signal is DC
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A 14-item questionnaire that measures dyadic and solitary sexual desire on the basis of factor analysis. Using Cronbach’s alpha, SDI
exhibited high internal consistency estimates with coefficients of 0.86 for dyadic sexual desire and 0.96 for solitary sexual desire,
suggesting excellent reliability.

A 25-item questionnaire that includes five domains: cognition, arousal, behavior, orgasm and drive/relationship as well as a total score.
The DISF/DISF-SR appears to fulfill fundamental psychometric criteria. High reliability scores and a nearly ideal subtest-total score
relationship have been found. The hypothesized internal structure as well as the discriminative capacity of the scale have also been firmly
established.

A 19-item questionnaire specific to women that assesses six domains (desire, subjective arousal, lubrication, orgasm, satisfaction and
pain). FSFI was shown to possess excellent test-retest reliability for each domain with a range of reliability coefficients from 0.79 to 0.96.
High internal consistency was also determined using Cronbach’s alpha which yielded values of 0.82 and higher. More importantly, greatly
significant mean difference scores between women with Female Sexual Arousal Disorder and controls attest to the scale’s construct
validity (p < 0.001). Suggestions for improved scoring of the FSFI so it does not penalize women who are not currently sexually active
have been offered. [385,386]

A 31-item relatively new instrument designed to assess eight domains of women’s sexuality: desire, physical arousal/sensation, physical
arousal/lubrication, enjoyment, orgasm, pain, partner relationship and cognition. This scale features exceptional internal consistency,
respectable reliability, excellent discriminant validity and sensitivity. Specifically, internal consistency of the domains was found to range
from 0.65 and 0.91, and test-retest reliability was noted to be between 0.21 and 0.71 for Cohen’s weighted kappa and 0.42 and 0.78 for
Pearson’s correlation coefficient. In terms of validity, there was a significant difference between the baseline mean SFQ domain scores
of female patients with sexual dysfunctions and scores of controls. Additionally, SFQ scores at the end of the study also significantly
diverged between patients who reported improvement in their sexual functioning and those who did not.

A 12-item instrument for determining the amount of current distress experienced by a woman who reports sexual difficulties. A cutoff score of 15 or greater is believed to indicate personal distress. Using Cronbach’s alpha, a high level of internal consistency was
established for FSDS with a range from 0.86 in an early study to the low 0.90s in later clinical trials. Test-retest reliability has also been
found to be respectable. In regards to discriminative ability, FSDS was found to successfully distinguish women with and without sexual
dysfunctions.

Derogatis Interview for
Sexual Functioning (DISF)
[384]

Female Sexual Function
Index (FSFI) [203]

Sexual Function
Questionnaire (SFQ) [387]

Female Sexual Distress
Scale (FSDS) [32]

A 22-item questionnaire that provides domain and total scores on the following aspects of sexual function: desire, arousal, frequency
of sexual activity, receptivity/initiation, pleasure/orgasm, relationship satisfaction and problems affecting sexual function. A principal
components analysis resulted in three discrete factors: sexual interest/desire, sexual satisfaction, and sexual activity. BISF-W was also
shown to possess a high degree of concurrent validity with the DSFI, displaying a Pearson correlation of 0.69. BISF-W, however, is much
easier to administer than the DSFI and results in a more detailed evaluation of current sexual functioning.

A 28-item questionnaire designed to assess the existence and severity of sexual problems across five domains relevant to women:
anorgasmia, vaginismus, avoidance, nonsensuality and dissatisfaction. Items are presented with a five point response format ranging
from never to always. Interpretation of the data is based on patterns across the different subscales and Rust and Golombok note that
“this leads to indications for therapy, rather than to a diagnosis”. The GRISS was standardized on couples receiving sex therapy. Split half
reliability is 0.94 and test-retest reliability is 0.65 for women. It was validated in those with a known sexual dysfunction versus a control
group and found to have good discriminant validity.

Sexual Desire Inventory
(SDI) [383]

Brief Index of Sexual
Functioning for Women
(BISF-W) [18]

Golombok-Rust Inventory of
Sexual Satisfaction (GRISS)
[382]

Table 5: Scales useful for the evaluation of sexual desire and arousal problems in women

coupled, slowly developing changes in vaginal blood
volume (VBV) are observed, which are thought to
reflect pooling of blood in the vaginal tissue [77]
(Level 3). With AC coupling, a measure of vaginal
pulse amplitude (VPA) is obtained, reflecting shortterm changes in vaginal engorgement. Fluctuations
in VPA reflect the phasic change in blood content or
volume of the illuminated tissue at each heart beat,
with larger amplitudes reflecting higher levels of
vasoengorgement. Specificity and construct validity
of VPA and VBV were investigated during sexual,
neutral, as well as nonsexual emotional states,
convincingly showing that changes in VPA are specific
to sexual stimuli, while VBV appears to increase
in response to both sexual and anxiety-inducing
stimuli [20,78-80] (Levels 2 and 3). VPA is usually
increased by sexual arousal up to, but not including,
orgasm due to movement artifacts [81] (Level 3). To
reduce interference with signal recording, they can
be deleted using modern signal-processing and data
reduction software [78,82]. Depth of the probe and
orientation of the light source can be controlled by
an acrylic plate that is usually attached to the cable
within 5 cm of the optical sensor [78].
Although the use of vaginal photoplethysmogrraphy has been of great value for indicating the
arousal status of the vagina per se, it is still uncclear exactly what VPA actually represents [83].
This may, in part, be explained by its lack of an abssolute scale. VPA is measured on an ordinal scale
rather than an interval or ratio scale, hampering
the development of this measure as an individuaal diagnostic method of genital responsiveness.
Despite this limitation, all studies that have comppared genital responsiveness between women with
and without sexual problem were done using VPA,
and nearly all of these have failed to find group diffferences in VPA, whether between women with dysppareunia and controls [84-87], women with HSDD,
FOD, and controls [88], women with FSAD seeking
treatment and controls [89], women who improved
on sexual arousal symptoms following sex therapy,
placebo, or gingko biloba versus those who did not
improve [90], women with broad sexual problems
and controls [91], and medically healthy women with
FSAD versus controls [44] (Level 2). When using
the AUAF definition of genital sexual arousal disordder, one study found that VPA differed significantly
from women with subjective sexual arousal disorder
[47] (Level 2). These findings suggest that genital
responsiveness in somatically healthy women, at
least as it is defined by the DSM-IV, may not play
an important role in women’s sexual problems. It is
unlikely that these findings are the result of VPA not
being a sensitive measure; there is abundant eviddence that VPA is a sensitive measure, distinguishiing baseline levels of premenopausal women from
postmenopausal women [44,92-94], discriminating
sexual stimuli varying in intensity [24,95], and diff-

ferentiating responses from heterosexual and homossexual women when stimuli depicting solitary males
and females are used [96] (Level 2). In women with
medical conditions, VPA proved sensitive as well.
In fact, one of the few psychophysiological studies
to date that found a significant effect of sildenafil on
VPA in women with FSAD was done in women with
spinal cord injury [42] (Level 2). A study comparing
genital response during visual sexual stimulation of
women with diabetes mellitus and healthy women
found VPA to be significantly lower in the former [97]
(Level 2). A Dutch study measured VPA in medically
healthy women who had undergone a simple hystterectomy, and women with a history of radical hystterectomy for cervical cancer [98] (Level 2). Only in
the latter group was VPA during visual sexual stimuli
impaired, despite the fact that the women with simpple hysterectomies reported more sexual problems
than the other two groups. Similar findings came
from a later study from the same group, with VPA
differentiating between women who had undergone
nerve sparing radical hysterectomy from women
who underwent conventional radical hysterectomy
[99] (Level 2). The latter group had lower VPA inccreases than the former group, whose VPA levels
were similar to those of a healthy control group.
Summarizing these findings, Laan and colleagues
concluded that not presence of sexual arousal probllems but presence of a somatic condition that influeences genital response may be the most important
determinant of impaired genital responsiveness [44].
Several alternative, albeit to date less well ressearched, methods for measuring genital response
in women have been developed. One of the earlier
methods was a heated oxygen electrode fitted into
a suction cup that could be applied to the vaginal
wall and held there by a partial vacuum generated
in the rim of the cup [100] (Level 3). The silver disc
electrode is heated by an electric current to a set
temperature (usually 43-°C). The amount of electriccal power needed to keep the disc at this temperaature can be monitored. Heat is lost from the disc
mainly by conduction through the tissue and tissue
fluid to the blood. Increased blood perfusion under
the electrode will increase its heat loss and thus a
greater power output will be needed to maintain the
electrode at the set temperature. The changes in
power in milliwatts thus become an indirect measure
of the changes in blood flow under the electrode, refflecting the pooling of blood in the vascular bed. The
electrode also records the amount of oxygen that difffuses across the skin, reflecting transient changes in
blood flow. The greater the blood flow beneath the
disk the greater will be the apparent oxygenation
of the flow as it gradually approaches that of the
saturation of the arterial blood. A number of studies
have documented that the heat dissipation measure
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and the oxygen perfusion measure are sensitive to
sexual arousal and orgasm [101-103] (Level 3). In
those studies subjects usually applied clitoral selfstimulation as a means to induce sexual arousal. A
great advantage of this device is that it combines
two measures of blood flow. Also, it is relatively free
of movement artifacts because it is attached to the
surface of the vagina [104] (Level 3). This makes the
device suitable for monitoring changes in blood flow
from low levels of sexual arousal up to orgasm. In
a similar vein, the reliability of the signal obtained
does not seem to be compromised by masturbattion and clitoral vibration. Finally, both measures
can be calibrated in terms of absolute blood flow.
Nevertheless, use of this method has been limiited. Disadvantages are its expense, the fact that
the electrode should not be applied for very long
periods of recording to protect the vaginal mucosa
from heat damage, and that the device needs to
be attached by the experimenter. A general disadvvantage of temperature methods seems to be that
subjects require relatively long resting periods to
show temperature stability, and after moderate to
high sexual arousal the measures do not appear to
return to baseline very easily [104,105] (Level 3).
Another commonly used physiological measure of
female genital response is the labial thermistor. This
device consists of a thermistor placed on a small
clip that is attached to the labia minora [106-108]
(Level 2-3). Unlike VPA, the units of change are
measured on an interval scale (degrees Celsius),
allowing direct comparisons across participants.
Also, labial temperature is unaffected by orgasm
[109] (Level 3). At the same time, menstrual cycle
effects have been reported for labial temperature
change recorded during the follicular and luteal
phases of the menstrual cycle [5,107] (Level 2, 3).
Onset of change in labial temperature is typically
slower than VPA and temperature takes longer to
return to a pretrial level of response. Payne and
Binik have argued that labial temperature is a more
consistent measure of genital response thanVPA
and is more strongly correlated with self-reported
sexual arousal than VPA [110] (Level 3). Recently,
Prause and Heiman directly compared the labial
thermistor with VPA [111] (Level 3). Participants
wore the labial thermistor simultaneously with the
vaginal photoplethysmograph. The labial thermistor
discriminated sexual from nonsexual arousing stimuuli and was sensitive to different levels of sexual
arousal. One woman reported that the labial thermiistor was very uncomfortable, while others indicated
no or mild discomfort from each instrument. In conttrast to earlier findings [23,95] in this study VPA did
not discriminate sexual stimuli of different intensity.
A new approach, the labial photoplethysmograph,
relies on measurements of genital responses that
are similar to the vaginal photoplethysmograph
[112] (Level 2). The labial photoplethysmograph

is a small plastic clip, which can be attached to
the labia majora, originally designed to measure
blood flow in the ear lobe. In a small study, the
labial photoplethysmograph was compared with
VPA while participants viewed neutral, sexual,
sexually threatening and threatening film clips. Both
instruments were specific to sexual content and
correlated strongly with participants’ own ratings of
their sexual arousal. Although participants reported
that the labial photoplethysmograph was somewhat
more difficult to place and less comfortable, the
labial device exhibited fewer movement artefacts
than the vaginal photoplethysmograph [82].
A very recent development is measurement of clitorral photoplethysmography in conjunction with vaginnal photoplethysmography [113] (Level 2). A clitoral
photoplethysmograph was attached to the silicon
tube of the vaginal plethysmograph, along with a
silicon placement device holding the clitoral photopplethysmograph in the correct anatomical position.
Subjects are able to insert the probe and attach the
clitoral device without supervision. The shape of the
clitoral probe follows the anatomical curves of the
area surrounding the urethral opening up to the clittoris, between the labia minora and just above the
introitus. Thirty-two women, 20 of whom with mixed
sexual problems, participated in the study. Clitorral photoplethysmography, but not VPA appeared
sensitive to a sudden (planned but unannounced
to the subject) interruption of the visual stimulus.
No differences between women with and without
sexual problems were found for either measure.
Devices have also been designed to measure
vagina pH. On average, vaginal pH increases
with increasing sexual arousal [114] (Level 3).
Measurement of pH, however, requires potentially
disruptive experimenter involvement, and pH seems
to vary nonsystematically across different areas of
the vagina [82] (Level 3).
Clitoral color Doppler assessment of clitoral blood
flow was first attempted in 1995 [115] (Level 3).
This non-invasive, reproducible, low-cost, and
quantitative technique allows for ultrasonographic
identification of the clitoris and for color Doppler
assessment of clitoral blood flow. More than a
decade later, Kukkonen and colleagues examined
the convergent and discriminant validity of this
measure by assessing its ability to discriminate
between sexual and other forms of arousal. Results
from 63 healthy premenopausal women indicate that
ultrasonography was not successful in differentiating
sexual arousal from a humor control condition [116]
(Level 2). Caruso and colleagues studied 30 women
with type 1 diabetes using clitoral color Doppler
ultrasonography and found that they had a lower
pulsatility index, peak systolic velocity, and enddiastolic velocity values compared with controls
[117] (Level 2). Because the technique requires a
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technician’s presence in the room to hold the probe,
ecological validity may be seriously compromised.
A new method that may prove to have better ecollogical validity is Laser Doppler perfusion imaging
(LDPI). This is a method of measuring superficial
skin microcirculatory blood flow (no deeper than 1.5
mm below skin surface) that doesn’t require genital
contact nor (presumably) the presence of a techniccian in the subject’s room. The laser Doppler perfussion imager allows measurement of tissue blood flow
over a defined area. It is noninvasive, as the laser is
placed between 15 and 40 cm from the vulva. It is
based on the Doppler principle, i.e. the frequency
change that light undergoes when interacting with
objects in motion. Styles and colleagues [118] meassured LDPI in two separate sessions coinciding with
the follicular and luteal phase in 16 sexually functtional women before and after sexual stimulation
(reading a chapter of erotic fiction). The method reqquires women to undress from the waist down and
to assume a lithotomy position allowing unimpeded
access to the vulval area. In this study, the room was
temperature controlled and scans were performed in
a dark room to ensure consistency in flux (units of
blood flow) readings. Styles and colleagues used a
piece of black card, with an individualized hole cut
out, taped so that it covered the subjects’ genital skin
apart from her vulva, to ensure that backscattered
light was kept to a minimum. Percentage of change
in blood flow after sexual stimulation was significantlly different in all four areas that were measured: the
clitoral area, right and left labium, and the fourchette.
Flux change was greatest in the latter area. There
were no differences between the first and second
visits or follicular and luteal phases. Increases in
blood flow did not correspond with subjective sexual
arousal reports. In this study, scans could not be
made continuously while the subjects were reading,
as the scans had to be made in the dark. Other forms
of stimulation or technical advances in stimulus dellivery can be used to overcome this disadvantage.
A second, very recent study [119] measured LDPI
in 65 sexually functional women in their luteal phase
while they viewed three 15-minute films (two nature
films and one of four experimental films: erotic, hummor, anxiety or neutral) through i-goggles. During
each film, scans were produced every 163 seconds.
The region of interest included parts of the labia majjora, labia minora, and clitoral hood; one general vulvvar blood flow score was generated from these data.
Results showed that the erotic condition generated
significantly more vulvar blood flow than the nonerotiic conditions, which were not significantly different
from each other. Genital blood flow during the erotic
condition was significantly and positively associated
with subjective ratings of sexual arousal. The autthors presumed that when female genital response
is measured externally, women are better able to acccurately describe their level of sexual arousal. This
hypothesis presupposes that women can differentia-

ate between sexual feelings in their vagina and other
genital areas; this has never been tested empirically.
Alternatively, simultaneous measurement of an internnal measure such as VPA and an external measure
such as LDPI is another possible way to elucidate
possible differences in genital-subjective arousal
correlations associated with these measures. In all,
this (expensive) technique shows promise in that in
contrast to the current gold standard, data obtained
are on an interval scale and therefore do allow compparison between individuals.
Recently, Kukkonen and colleagues investigated
thermal imaging technology as a means to measure
genital response. Infrared thermography detects
natural thermal radiation from the body and is able
to produce an image representing temperature disttribution of body areas. During sexual arousal, there
is increased blood flow to the genialia, resulting in
vasocongestion and a rise in temperature. This meassure discriminated between a sexually arousing, hummor, and neutral clip, in a student sample [120] and
between a sexually arousing, humor, anxiety and
neutral clip in an older sample [121], using betweensubject designs (Level 2). In the latter study, withinsubjects correlations between temperature change
and subjective continuous arousal were variable with
significantly positive correlations in 4 of 10 women
who were measured in the sexual arousal condition.
In principle, thermal imaging is a promising technoloogy for the assessment of genital sexual arousal in
both women as well as men, even though its high
cost may prevent widespread use of this measure.
Magnetic resonance imaging of the pelvic area is
another new method to evaluate genital response
in women. Initially, this method required a contrast
agent to observe dynamic changes in blood flow
and engorgement, which yields the risk, albeit
small, of an adverse reaction [122], but more recent
techniques without contrast agent proved to be
equally sensitive [123] (Level 3). A limitation of the
noncontrast magnetic resonance technique is that it
is not possible to obtain quantitative regional blood
volume measurement, but since this is less robust
than three-dimensional, anatomical clitoral volume
measurements [124], this is not a significant limitation
(Level 3). During sexual arousal, the crura and body
of the clitoris as well as the vestibular bulbs, which
according to O’Connell and colleagues should be
considered part of the clitoris and therefore renamed
as clitoral bulbs [125] demonstrate a very prominent
increase in size and signal intensity [126] (Level 2).
Measurement of other structures, including analysis
of vaginal mucosa, vaginal wall thickness, or changes
in the labia proved either unsuccessful or less
reproducible than the clitoral volume measurement.
Thus far, no differences were found between small
groups of premenopausal and postmenopausal
women when changes during sexual arousal of the
vaginal wall, vaginal mucosa, clitoris, femoral vein
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signal intensity, relative regional blood volume,
and clitoral volume were measured [127] (Level
2). Moreover, the mean unaroused clitoral volume
(not including the vestibular, or clitoral, bulbs) of
premenopausal women (2.8 cc) did not differ from
that of postmenopausal women (3.1 cc), implying
that even absolute changes in clitoral volume do not
differ between groups [128] (Level 2). To date, none
of the studies using this technique have compared
women with and without sexual difficulties.
Most recently, Foldes and colleagues studied the
clitoral anatomy in a sexually unstimulated state
using functional 3D sonography [129,130] (Level 3).
This technique requires a sonography probe placed
on top of the vulva with a coronal, transversal,
orientation to obtain coronal and transversal planes
and the probe placed sagittally on the majora labia
to obtain a sagittal scan. An echo-scan provides
a fine anatomy of the clitoris and visualizes the
displacement of structures during movement or
perineal contractions in real-time. These images
reveal the clitoris as a three planes (cross-section,
sagittal section and coronal section) organ, with
the clitoral bulbs reaching as far posteriorly as the
perineal body, supporting the anatomical findings
by O’Connell and colleagues [125]. The authors
suggest that the special sensitivity of the lower
anterior vaginal wall called the Grafenberg or G-spot
could be explained by pressure and movement of
the clitoris’ root during a vaginal penetration and
subsequent perineal contraction.
Recommendations:
To date, psychophysiological techniques have been
reserved largely for the research setting and are not
a standard component of the clinical assessment
or treatment in women, due in part to its invasive
nature. Although vaginal photoplethysmography,
the best researched measure to date, is a sensitive
tool, it is not useful diagnostically because it cannot
be calibrated. More research is needed using one
of the newer psychophysiological techniques
to explore whether these methods hold utility in
discriminating clinical subgroups. Findings from
psychophysiological studies to date suggest that in
somatically healthy women, the potential to become
genitally aroused is not disrupted. GRADE B

5. Laboratory investigations
The possibility that laboratory testing will identify
causes of sexual dysfunction is low. Estrogen
deficiency is best detected by taking a history
and performing a physical examination [131].
Measurements of estradiol and follicle stimulating
hormone (FSH) are indicated in amenorrheic
young women or in women with irregular menstrual
patterns or to evaluate menopausal status in

hysterectomized women without a clear symptom
history. Although some interpret the “hypo” in HSDD
to infer a biological deficiency of testosterone [132],
the majority of studies have failed to find a correlation
between low sexual desire and serum testosterone
levels in women [133-139]. In women with symptoms
or signs of thyroid disease or hyperprolactinemia
(galactorrhea, irregular menses and/or infertility),
diagnostic assays should be taken.

Recommendation:
In women with symptoms or signs of thyroid diseease or hyperprolactinemia (galactorrhea, irregular
menses and/or infertility), diagnostic assays should
be taken. GRADE C

6. H
 ormones and Sexual Response:
Estrogen
The naturally occurring estrogens 17β-estradiol
(17β-E2), estrone (E1), and estriol (E3) are C18 sterroids derived from cholesterol. The most abundant
and potent estrogen before menopause is 17β-estraddiol (or estradiol). Estriol and estrone are present at
much lower levels and display less activity on estroggen receptors [140]. The primary source of estradiol
in premenopausal women is the granulosa cells of
the ovaries. After menopause, estrogen is produced
in extragonadal intracellular sites from dehydroepiaandrosterone (DHEA), dehydroepiandrosterone
sulphate (DHEAS), and androstenedione (A4). This
peripheral production of estrogens from adrenal and
ovarian prohormones and their interconversion deppends on several factors, such as local activity of
aromatase, 17β-hydroxysteroid dehydrogenases,
and estrogen sulfatases [141,142]. The major estroggen in serum of postmenopausal women is E1 which
is not measured by clinically available assays.
There are two subtypes of estrogen receptors (ERα
and ERb) and several isoforms and splice variants
of each subtype. The overall degree of homology of
the receptors is low, causing binding of ligands to
the two receptors with different affinities. Estrogens
act on estrogen receptors found in the vagina, vulva,
urethra, and neck of the bladder [143,144]. Estrogen
has been demonstrated to stimulate maturation and
proliferation of vaginal and skin epithelia, to enhance
vascularity and blood flow and to stimulate glandular
secretion. In animal models, estrogens have been
found linked to the regulation of vaginal and clitoral
nitric oxide synthase expression [145,146], the
enzyme responsible for the production of nitric
oxide, a primary mediator of the physiological
vasocongestive sexual response.
Several clinical studies have shown that an adequate
estradiol level is important for maintaining vaginal lubbrication and avoiding dyspareunia [147-150]. Howeever, this is not to say that low estrogen levels invvariably cause dyspareunia. Several studies showed
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that baseline vasocongestion levels are related to
estrogen levels in postmenopausal women, but inccrease in genital arousal during sexual stimulation is
not [93,94]. Thinning of the vulvo-vaginal epithelium,
atrophy of vaginal wall smooth muscle, diminished
blood flow and reduced activity of specialized glands
are known consequences of the lack of estrogen.
Hypoestrogenism has also been found to cause a
decrease in the resistance of the intercellular tight
junctions in ectocervical epithelial cells. This has
been suggested as the cellular mechanism responssible for the decreased permeability which leads to
decreased lubrication of the lower genital tract [151].
A weak correlation between lower levels of estradiol
and decreased sexual desire has been found by some
[150,152,153], but not by others [154-156]. Of note,
studies have significant methodological differences:
assessment of women at different menopausal
transition stages, different study designs and the use
of different sexual function questionnaires. Table 6
summarizes recent population-based studies that
have explored the association between estrogens
and women’s sexual response.
Vaginal shortening and narrowing and introital
stenosis are known complications of severe
vulvovaginal atrophy. Severe pain and/or bleeding
from attempted penetration may occur; inability to
penetrate or avoidance may follow. Fear of hurting
his partner and/or physical difficulty from introital
or vaginal narrowing might deteriorate the erectile
function of the male partner.
Effects of menopause and hypoestrogenism on
genital sensitivity are not well known. The sensory
field of the pudendal nerve has been found to be
significantly larger in estrogen treated ovariectomized
female rats than in untreated controls [157]. A
study measuring vaginal and clitoral warm, cold,
and vibratory thresholds in 89 women aged 18-78
found increasing age to be a positive predictor of
increased thresholds and worsening neurological
function, but the study did not control for menopausal
status [158]. Interestingly, they found a smaller age
effect for the clitoral measurement, attributed to
the richer innervation of the clitoris. Another study
randomized 39 postmenopausal women with mixed
lower-genitourinary-tract complaints into four arms:
one group received topical estradiol (E2) cream
and pelvic muscle biofeedback training, the second
received topical E2 cream and sham biofeedback,
the third received placebo cream and pelvic muscle
biofeedback training, and the fourth received placebo
cream and sham biofeedback. They concluded
that topical estradiol cream significantly improved
mechanical sensitivity of the vulvar vestibule
compared with placebo cream [159] (Level 1).
Another study compared 17 premenopausal against
15 postmenopausal women for vulvar sensitivity
to pressure/touch. A clear association was found
between reduced vulvar sensitivity to pressure/touch
and estrogen deficiency. Significantly further reduced

sensitivity was found in postmenopausal women not
using estrogen replacement therapy [160] (Level 2).
Non-genital symptoms characteristic of the
menopausal transition are hot flushes, breast
tenderness (at early stages, ceasing at later stages
of transition) and insomnia. These could affect
sexuality indirectly. Estrogen modulation of central
α2-adrenergic receptors has been linked to an
elevated sympathetic activation with menopausal
estrogen withdrawal, which plays a role in the
initiation of hot flushes. Plasma levels of 3-methoxy4-hydroxyphenylglycol (MHPG), the main metabolite
of norepinephrine, have been found to be significantly
higher in symptomatic than in asymptomatic
postmenopausal women and increased significantly
more during hot flushes. However, there is no
correlation between hot flush occurrence and
plasma, urinary, or vaginal levels of estrogen, nor
are there differences in plasma levels between
symptomatic and asymptomatic women [161].
Atrophic changes of the urogenital tract cause
urgency, frequency, dysuria and predispose for urinary
tract infections [162,163] which could indirectly affect
sexual function, or become consistently precipitated
by intercourse.

Recommendations:
Lack of estrogen has been found related to
dyspareunia and vaginal dryness. However, many
hypoestrogenic women do not have dyspareunia.
When sufficiently sexually stimulated, low estrogen
may be irrelevant. An association between reduced
estrogen and decreased sexual desire has been
only described clinically. There is some limited
evidence to affirm that there is an association
between reduced vulvar sensitivity to pressure/
touch and estrogen deficiency. GRADE B.

7. H
 ormones and Sexual Response:
Androgens
The term “androgen” is applied to the class of C19
steroids, which are produced by the gonads and the
adrenals in both sexes from circulating low-density
lipoprotein (LDL) cholesterol (a C27 molecule), and
include Testosterone (T), dehydroepiandrosterone
(DHEA), dehydroepiandrosterone sulphate (DHEAS),
androstenedione (A4), and 5 α-dihydrotestosterone
(DHT) [164,165]. Of the androgenic steroids, T and
DHT have the most potent biological activity. DHEA,
DHEAS, and A4 are adrenal and ovarian precursor
steroids that can be metabolized into T, DHT, and
estrogen in peripheral tissues [166,167].
To date, no nuclear or membrane receptor for DHEA
has been identified. DHEA exerts its effects via the
androgen receptor (AR) and/or estrogen receptor
(ER) after its conversion to androgen or estrogen,
although direct effects of DHEA on the AR (exerting
both agonistic and antagonistic effects) and ER (as
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336

Dennerstein
et al (2007)
[275]

354

Dennerstein
et al. (1999)
[388]

226

438

Dennerstein
et al. (1997)
[149]

Dennerstein
et al. (2002)
[136]

n

Study

As above

As above

Year 8 follow-up.

Longitudinal, year 9 follow-up, overall
analysis of the influence of hormonal
changes during the menopausal
transition on a range of health
outcomes

As above

E2 was sampled
on cycle days 4-8
(premenopausal) or after
3 months of amenorrhea
(postmenopausal)

Pre-, peri- and postmenopausal
Australian cohort. Cross-sectional
analysis (year 4) of a longitudinal study.
The Melbourne Women’s Midlife Health
Project (MWMHP)

Longitudinal, year 6 follow-up.

Hormonal assessment

Design

As above

As above

As above

Personal Experiences
Questionnaire (PEQ)
validated for Australian
women

Sexual assessment

2

2

Declining levels of E2
during the menopausal
transition affected
certain health outcomes,
vasomotor symptoms,
vaginal dryness, and
sexual response.
Relationship factors and
mood also affect sexual
response.

2

Significant effect of
menopausal status
on vaginal dryness/
dyspareunia

Sexual responsivity and
desire were affected by
low estradiol

2

LOE

Role for low E2 in
vaginal lubrication and
dyspareunia, marginal
association with sexual
desire

Significant findings

Table 6: Prevalence studies exploring the association between estrogens and women’s sexual response and their levels of evidence (LOE)
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200

404

Freeman et
al. (2007)
[153]

51

Guthrie et al.
(2004) [150]

Avis et al.
(2000) [155]

n

Study

In subjects with regular
cycles, E2 was sampled on
cycle days 2-10

Blood drawn in the first 6
days of two consecutive
menstrual cycles or twice1 month apart if noncycling

Longitudinal, pre- or peri-menopausal
at baseline, 9 years follow up. Every
9-months for 4 years, then 3 annual
intervals, and a last visit 2 years later.

As Above

Year 9 follow-up. Only women still
menstruating and had never taken
hormonal therapy were interviewed.

Cross sectional, pre-, peri-, or
postmenopausal women

Hormonal assessment

Design

3

Low E2 was related to
dyspareunia. Menopause
status, but not E2, was
related to some, but not all,
aspects of sexual function.
Other factors such as
health, marital status
(or new partner), mental
health, and smoking had a
greater impact on women’s
sexual functioning than
menopause status.

Lower mean levels of
E2 were associated with
decreased libido. Estradiol
levels were not significantly
associated with vaginal
dryness in the menopausal
transition of this cohort.

Self administered sexual
activity questionnaire

Questionnaire designed
for the study asked
about menopausal
symptoms, including
decreased libido or
interest in sex; and
vaginal dryness

2

2

Estradiol was found
to significantly affect
sexual response (desire
and responsivity) and
dyspareunia. Sexual
behavior predominantly
determined by previous
behavior, change in
partner status and feelings
toward partner.

As above

LOE

Significant findings

Sexual assessment

Table 6: Prevalence studies exploring the association between estrogens and women’s sexual response and their levels of evidence (LOE) (continued)

agonist) have also been demonstrated. Moreover,
DHEA can act via non-steroid-receptor nongenomic
pathways [168,169].Androgens circulate in the body
bound by a variety of proteins, including albumin,
cortisol-binding globulin, α2-glycoprotein, and most
importantly, sex hormone-binding globulin (SHBG).
The affinity of androgens for SHBG is several orders
of magnitude higher than that of albumin, and
thus SHBG binds the largest portion of circulating
testosterone. Androgens bound to SHBG are
essentially not bioavailable; in contrast, androgens
complexed to albumin are rather available due
to their lower affinity. The liver produces SHBGproduction which is stimulated by estrogen,
particularly oral forms, and inhibited by androgens,
and more importantly, insulin.
Androgen levels peak when women are in their
20’s and drop gradually with age, so that women
in their 40’s have approximately half the level of
circulating total testosterone as women in their
20’s. Testosterone levels do not decline consistently
during or after menopause [170,171]. Androgens are
known to act on multiple tissue and receptor sites,
including the central nervous system pathways in
the hypothalamus and limbic system, and peripheral
sites such as bone, breast, pilosebaceous unit,
skeletal muscle, adipose, and genital tissues [165].
The role of androgens in maintaining overall health,
mood and sexual function has been the subject of
research for more than 50 years, and its potential
use in treating sexual problems of women is still
under debate. This is covered in much more detail
in Chapter 23. In 2002, a Consensus Conference
on androgens agreed that androgen insufficiency in
women with adequate estrogen levels could lead to a
diminished sense of well-being and energy, fatigue,
and decreased sexual desire [165]. The conferees
noted, however, that these symptoms were nonspecific, and that there is lack of epidemiological
data as well as limitations in laboratory assays to
link these psychological changes to androgens.
More recent guidelines from the Endocrine Society
recommended against making a diagnosis of
“androgen insufficiency”, because of the lack of a
well-defined clinical syndrome and normative data
on testosterone levels across the lifespan that can
be used to define such a disorder [172]. However,
a panel of sexual medicine clinicians challenged the
conclusions from the Endocrine Society Guidelines
as ignoring some of the available data in support of
androgen therapy [173] (Level 4).
As reviewed in Table 7, population-based studiies have shown minimal or no correlation between
androgen levels and sexuality in women. In the
Melbourne Women’s Midlife Health Project, a reprresentative sample of women from the general
population was recruited and followed yearly duriing the menopausal transition. Fasting morning

samples of estradiol, serum testosterone, SHBG,
and DHEA-S were taken along with a number of
physical measurements at 2 year intervals. At their
9 year review, findings showed minimal change in
testosterone levels measured in 438 women. Also,
androgen levels did not correlate with any aspect of
sexual functioning [150]. In the Study of Women’s
Health Across the Nation (SWAN) [139], 2,961 premmenopausal women aged 42-52 were recruited to
participate in a longitudinal study that aimed, among
other things, to characterize the reproductive hormmone patterns of women as they approached and
traversed menopause. DHEAS, T, and SHBG conccentrations measured at baseline showed T to be
minimally associated with increased desire (odds
ratio=1.09) and very weak or no correlation between
androgens and sexual function or mood. Another
Australian study which included 1,021 women aged
18 to 75 found no correlation between T or A4 levels
and sexual function but higher odds of low sexual ressponsiveness if DHEAS was less than the 10th perccentile. Nevertheless, most women with low DHEAS
levels did not report low sexual function [134].
The lack of accuracy of current assays to measure
testosterone is a well known limitation [174]. Most
clinically available assays are designed to measure
testosterone in the male range or to identify
hyperandrogenic states in women [175]. Tandem
mass spectrometry methods in combination with gas
chromatography or liquid chromatography have been
developed for testosterone and are the methods of
choice for the precise measurement of the low levels
[176]. Unfortunately, these assays are not widely
available in clinical settings. Recently, the Centers
for Disease Control and Prevention, National Center
for Environmental Health, Division of Laboratory
Sciences (CDC/NCEH/DLS) have initiated a project
to standardize and to improve steroid hormone
measurements [177].
An additional aspect to consider here is the
intracrinology of sex hormones.
Steroidogenic
enzymes are widely distributed in peripheral cells
to convert adrenal DHEA, DHEAS and A4 (and for
pre-menopausal women, also ovarian DHEA and
A4) to T, DHT, estrone (E1) and estradiol (E2).
This intracellular production is a major source of T
and DHT, and is known to reduce by 80% through
adult life. Active androgens, whether produced in
a peripheral cell or stemming from the ovaries,
are inactivated to glucuronide derivatives before
their diffusion from the intracellular compartment
into the general circulation (plasma), where they
can be measured as the androgen metabolities,
androsterone glucuronide (ADT-G), 3α-diol-G and
3β-diol-G [178]. Although glucuronide derivatives,
appeared as reliable markers of the total androgen
pool, since they are the obligatory route of elimination
of all androgen [179], a recent study comparing
glucuronide derivatives levels in 121 womens with
sexual dysfunction vs. 124 controls, did not show a
significant difference between the groups.[180]
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326

336

Dennerstein
et al.,
2002, 2005
[135,136]

141

Cawood and
Bancroft,
1996 [133]

Gracia et al.,
2004 [137]

n

Citation

Blood sample on days 1–6
every 8 months; T, DHEAS, E2,
FSH, LH. Used RIA.

Yearly fasting morning blood
sample days 4–8 of menstrual
cycle or after 3 months of
amenorrhea; FSH, E2, T,
SHBG, DHEA-S, inhibin, FAI.
Used RIA.

Prospective study over 8
years; random population
sampling of women
aged 45–55 years,
menstruating at baseline.
The Melbourne Women’s
Midlife Health Project
(MWMHP).

Personal Experiences
Questionnaire validated for
Australian women; Sexual
response score included
desire, arousal, pleasure,
and orgasm.

One question on
‘‘decreased libido’’ in last
month and one on vaginal
dryness.

Five structured interviews
over 5 weeks; Frenken
Sexual Experience Scale.

Four weekly blood samples (
midcycle samples excluded),
averaged 4 samples; measured
T, SHBG, A, DHEA, DHEA-S,
E2,E1, P, FSH, LH, FAI.

Prospective study
over 5 weeks; healthy
community volunteers,
aged 40–60 years

Prospective study
over 4 years; random
population women aged
35–47, intact uterus
and at least one ovary,
premenopausal at
baseline.

Sexual assessment

Hormonal assessment

Design and inclusion
criteria

3

2

Androgens had no impact
on sexual function. Most
important factors were
previous sexual function,
losing a partner (negative)
or getting a new partner
(positive), and satisfaction
with current relationship.
E2 level impacted sexual
desire/arousal and
dyspareunia.

3

LOE

Twenty-seven percent of
women had low desire. No
difference in their mean
hormone levels, but had
greater fluctuation of total
T over time. Low desire
related to depression,
vaginal dryness, and
having children at home.

Hormones and
menopausal status not
significantly correlated with
sexual function. Sexual
function better if adequate
vaginal lubrication, good
relationship, higher
socioeconomic status,
lower BMI, and normal
mood.

Significant findings

Table 7: Population based studies relating androgen levels to female sexual function and their levels of evidence (LOE)
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23

Gerber et al.,
2005,[389]

Profile of Female Sexual
Function, validated
questionnaire (7 domains
of desire, arousal, orgasm,
pleasure, sexual concerns,
responsiveness, and self
image).

One fasting morning blood
sample; if premenopausal after
cycle day 8 and before onset
of menses (to avoid the early
follicular phase testosterone
nadir); T (direct RIA), DHEAS and SHBG (immunometric
assays); A4 (direct RAI); FSH,
TSH, LH, and prolactin using
automated machines.
Blood drawn after 10-hour fast
on days 2–7 of follicular phase.
Serum E2 (automated analyzer
immunoassay). T (polyclonal
anti-T antibody binding), SHBG
and DHEAS (chemiluminescent
assays). FAI calculated. Assays
were calibrated for low levels of
T in women.

Blood sample on days
1–6 of menstrual cycle in two
consecutive cycles once a year;
E2, FSH, LH, SHBG, DHEAS,
total T. Radioimmunoassay
commercial kits.

Free T measured by enzyme
immunoassay. T levels obtained
twice, four years apart.

Cross-sectional
study in Australia;
random selection from
community, aged 18–75
years; 9% response rate.

Longitudinal study,
report of cross sectional
measurements at
baseline. Multi-ethnic
community-based sample
of women aged 42–52
years, menstruating at
baseline. The study of
women’s health across
the nation (SWAN)

Penn Ovarian Aging
Study; 3-year prospective
data of equal samples
of African-American and
Caucasian women aged
35–47 years at baseline,
menstruating.

5-year longitudinal
study, community-based
including premenopausal
(at baseline) women
aged 45–55 years.

Questionnaire designed
for the study asked about
desire, sexual initiative,
sexual satisfaction.

Female Sexual Function
Index.

Questionnaire designed
for the study asked about
frequency of desire for sex
and about arousal during
sex.

Sexual assessment

Hormonal assessment

Design and inclusion
criteria

No significant relationship
between androgen levels
and sexual function.
Exercise improves sexual
function.

Sexual dysfunction did
worsen as menopause
progressed. Although low
DHEAS was correlated
with vaginal dryness, pain,
and orgasmic dysfunction,
much stronger relationship
of sexual dysfunction was
found with lack of a partner
and with high anxiety.

Androgen levels weakly
associated, if at all, with
sexual desire, sexual
arousal, or mood but were
associated with having the
metabolic syndrome.

No significant relationship
between androgen levels
and sexual function, most
women with low DHEAS did
not report sexual problems.

Significant findings

LOE

2

2

2

2

Note: A: Androstenedione, DHEA: Dehydroepiandrosterone, DHEAS: Dehydroepiandrosterone sulphate, T: Testosterone, E1: Estrone, E2: Estradiol, P: Progesterone,
FSH: Follicle-stimulating hormone, LH: Luteinizing hormone, RIA: radioimmunoassay, SHBG: sex-hormone-binding globulin, FAI: Free Androgen Index

313

2,961

1,021

n

Gracia et al.,
2007 [138]

Santoro et
al., 2005
[139]

Davis et al.,
2005 [134]

Citation

Table 7: Population based studies relating androgen levels to female sexual function and their levels of evidence (LOE) (continued)

Over the last two decades it has become clear that
the brain is a steroidogenic organ.
The steroids synthesized de novo by the brain and
nervous system, given the name neurosteroids, have
a wide variety of diverse functions [181]. In general,
they do not mediate their actions through classic
steroid hormone nuclear receptors, but through
stimulation of rapid changes in excitability and direct
activation of membrane receptors in neurons [182].
Current evidence in animals points to important
roles for neurosteroids in sexual and gender-typical
behaviors, control of ovulation, and behaviors that
strongly influence sexual interest and motivation
[182]. Sex steroid production and action within the
brain may be more relevant to women’s sexual
desire and function than peripheral androgens.
The great variability in the responsiveness of women
to treatment with androgens is another confounding
factor. For example, there are contradictory findings
on the effects of the oral contraceptive pill on sexual
interest. The former increases the concentration
of SHBG thereby lowering the bioavailable testostterone [183-185]. A possible explanation could be
the polymorphic variations of the androgen recepttor (AR) gene. The AR gene is located on chromossome Xq11–12. A polymorphic polyglutamine stretch
in the amino-terminal domain of the AR, encoded
by the nucleotides cysteine, adenine, and guanine
(CAG), appears to influence the function of the recceptor. Long CAG repeat fragments have been asssociated with a low level of receptor function [186].
The polyglutamine region is assumed to be involved
in interactions between the AR and different coactivvators; recent data suggest that long repeat regions
are inhibitory to these interactions, which could
explain the lower activity of the receptor [187]. Altthough androgen receptor CAG repeat length has
not been studied in regard to sexual function, its
relation to dermatological, oncological, fertility and
behavioral conditions has been established. Further
elucidation of the genetic determinants for serum
androgen activity could explain why some women
are more sensitive to androgens than others [188].
Recommendations:
Although controversial, the majority of evidence
fails to find a significant correlation between
sexual desire and response and testosterone
levels in women. There are significant limitations
in this research: (i) the lack of standardized
assays which are suitable for detecting androgens
in the female range; (ii) the inability to quantify
neurosteroid production and action, (iii) the current
lack of understanding of the role of the androgen
receptor gene polymorphism in the extent of serum
androgen activity and (iv) the current lack of a
clear definition of sexual desire and consensus
about what constitutes sexual desire problems,

Testosterone level measurements in women cannot
be recommended until more accurate measures of
androgenic activity emerge GRADE B

8. S
 ex hormones and
neurotransmitters
Fluctuations in estradiol levels during perimenopause
have been linked to irritability, tearfulness, anxiety,
depressed/labile mood, lack of motivation/energy,
poor concentration and interrupted sleep [189].
Neurotransmitters and steroid hormones appear
to have a modulatory function on each other, and
changes in one system may have a dramatic effect
on the other [190]. For instance, recent longitudinal
data suggest that the transition to menopause is
strongly associated with new onset depressed mood
among women with no history of depression [191].
Clinical and experimental data in addition to new
imaging techniques such as PET, SPECT, specttroscopy and functional and structural MRI have
confirmed a large part of earlier animal studies: the
major neurochemical systems involved in sexual
behavior consist of pathways involving neurotransmmitters and hormones including dopamine, serottonin, norepinephrine, prolactin, oxytocin, melanoccortins and endogenous opioids. Some of these
substances are substantially influenced by gonadal
steroid hormones and/or interact among each other
[190,192]. In rodents, estrogen receptor type beta
(ERβ) has been found in populations of gonadottropin-releasing hormone, corticotropin-releasing
hormone, vasopressin, oxytocin and prolactin conttaining neurons in the hypothalamus [193]. As noted
earlier, steroids may also act through stimulation of
rapid changes in the neuron membrane excitability.

9. A
 ge versus menopause in predicting
sexual problems
When exploring the influence of menopause on
sexual response, separating age-related effects
from hormonal changes can be difficult though it
is essential. In the Melbourne Women’s Midlife
Health Project, comparison between age-matched
premenopausal and postmenopausal women showed
that sexual desire and lubrication are affected by both
menopause and aging, independently [150,152]. In
a longitudinal study of 1,525 British women aged 4754, independent effects of menopause and aging on
sexual functioning were also found [194].
Health factors related to aging are known to affect
sexuality. A study assessing 1,384 women and
men older than 45 found that high blood pressure
was linked to low sexual desire whereas diabetes,
arthritis, and depression were not [195]. Age was
strongly associated with a decline in desire but
not for all women. In 22% of women with higher
levels of desire, an association was found with the
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belief that sexual activity is important for quality of
life, disagreeing with the belief that “sex is only for
younger people”, and the presence of a partner. In a
multiple regression analysis, psychological variables
were more predictive of desire than any biological
factor [195]. The Global Study of Sexual Attitudes
and Behaviors (GSSAB) conducted in 27,500 men
and women aged 40-80 across 29 countries, found
low sexual desire was related to age in women, and
was associated with the belief that aging reduces
sexual desire [50]. Reduced lubrication was also agerelated but curvilinear in that symptoms decreased
in the oldest cohort of women.
A 2003 review of all population-based studies
exploring sexuality after menopause found that sexual
problems were more common in older women, but
more distressing for the younger cohorts [196]. This
phenomenon (sexual problems greatest, but least
distressing in older women) has been replicated in
larger, more recent studies [31,197]. The Prevalence
of Female Sexual Problems Associated with Distress
and Determinants of Treatment Seeking Study
(PRESIDE) was conducted in 31,581 US women
aged 18 and older. Desire, arousal, and orgasm
problems were found in 27.2% of women aged
18–44 years, compared with 44.6% of women aged
45-64, and 80.1% of 65 years or older, although the
prevalence of having a distressing sexual problem
was far less (10.8%, 14.8% and 8.9% respectively)
[31].

Recommendations:
Teasing apart age-associated versus menopause
associated contributions can be difficult although
practitioners should make and effort to do so. Age
and menopause are both significantly associated
with desire and arousal problems in women,
however, the presence of distress appears not
to be. Whereas sexual complaints increase with
age, the associated distress appears to diminish.
Psychosocial aspects of aging and menopause
contribute more to difficulties than hormonal
contributions and should therefore be the focus of
assessment and treatment GRADE B.

10. Surgical menopause and desire/
		arousal complaints
The contribution of surgical (via bilateral salpingooophorectomy; BSO), as opposed to natural
menopause, has been extensively studied but with
inconsistent findings. The WISHeS study recruited
4,517 women from France, Germany, Italy, the United
Kingdom, and the USA [197,198] (Level 3). In this
study, a greater proportion of surgically menopausal
women had low sexual desire compared with agematched premenopausal or naturally menopausal
women. Surgically menopausal women aged 20 to

49 years were significantly more likely to experience
distress about their condition. Of note, no subgroup
analysis comparing estrogen-replete to nonestrogen-replete women was done. Another recent
cross-sectional study assessed prevalence of low
sexual desire with and without distress in 2,207 US
women aged 30-70 [199]. The highest prevalence of
low sexual desire was found in naturally menopausal
women (52.4%) rather than surgically menopausal
women (39.7%) when compared to premenopausal
women (26.7%). Low desire plus distress (HSDD)
was found to be nearly twice as prevalent among
surgically menopausal women (12.5%) than in
premenopausal women (6.6%), especially if women
were younger than 45. Women receiving exogenous
hormones were less likely to complain about low
desire but had slightly more distress than women not
using hormones (Level 3).
Prospective studies have not confirmed sexual
dysfunction subsequent to surgical menopause
for benign disease. Aziz et al. found no correlation
between ovarian removal and reduced sexual function
in a study of 362 perimenopausal women undergoing
elective hysterectomy with and without BSO [200]
(Level 2). In this study the women were evaluated for
sexual function within 2 months before the surgery
and one year after. Importantly, women were the
ones who chose either to undergo BSO or not, after
receiving information on it’s potential advantages
and disadvantages (e.g., change in hormonal milieu
with possible negative effects on sexuality and
psychological well-being vs. prevention of ovarian
cancer and avoidance of future surgery for benign
adnexal mass). Teplin et al. prospectively compared
sexual function among 112 premenopausal women
who underwent hysterectomy with and without BSO.
BSO was performed at the patients’ request or to treat
intraoperative ovarian pathology. Assessment was
carried out at 4 weeks, 6 months, and 2 years after
the surgery. There were no statistically significant
differences in measures of sexual functioning between
the groups at any follow-up visit [201] (Level 2). A
more recent study collected data prospectively for
3 years from 257 women undergoing hysterectomy
and 57 women undergoing hysterectomy with BSO.
The proportion of sexually active women in either
group after the surgery and the prevalence of vaginal
dryness did not differ [409] (Level 2). No data on
sexual desire or interest were presented.
Conclusion:
Distress associated with low desire, but not low
desire per se, is most prevalent among surgically as
opposed to naturally menopausal women. Among
prospective trials of elective BSO, sexual function
did not appear to differ from a control group. Sexual
distress should always be assessed when there
are complaints of low desire. GRADE B
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11. Diagnosis and formulation
On the basis of a thorough biopsychosocial assessmment, of partners individually and together (when
available and possible), and the relevant physical,
physiological, or hormonal assessments, the clinician
determines a diagnosis and formulation of a woman’s
sexual problem(s). Assessment does not end when
treatment begins; emerging information continues to
inform treatment, and outcomes from interventions
may in turn modify the diagnosis and formulation.
Patient rapport is facilitated if a cogent formulation is
presented and explained to the patient. Historical dettails, direct observation of the couple, couple interacttions and attitudes, and response to initial treatment
interventions modulates the formulation. The initial
formulation may well change as patient visits continuue. With the publication of DSM-V in 2013, it is likely
that diagnostic criteria may evolve even further [28].
The type, frequency, and severity of sexual
complaints must be determined as well. Using the
DSM-IV-TR system, one might apply a diagnosis
of HSDD and/or FSAD. The recommended
diagnoses and criteria set out by the AUAF (Table
1) offer an improvement over the DSM-IV-TR with
less pathologizing diagnostic criteria. Some find
it useful to include both diagnostic schema. With
the publication of DSM-V in 2013, it is likely that
diagnostic criteria may evolve even further [28].
Part of the formulation also includes relevant informmation from self-report questionnaires, interviews,
and relevant physical or physiological examinations
and testing. Graham and Bancroft describe a “three
windows” approach helpful for contextualizing facttors influencing the sexual complaint [202] (Level 3)
(Figure 2). The first window describes aspects of the
woman’s current situation, e.g., are poor communiccation, relationship difficulties, fatigue, or lack of privvacy responsible for the desire or arousal concerns?
The woman plagued with fatigue might benefit from
a course of sleep hygiene therapy prior to (or instead
of) sex therapy. In the second window, Graham and
Bancroft suggest looking at individual vulnerability
factors influencing the presentation of complaints.
Does the woman display persistently negative attittudes about herself and her body? Does she have
a high need to maintain control in all life and sexual
situations? Is there a past history of sexual abuse
or trauma such that flashbacks to the prior abuse
are frequent and intrusive when she is attempting to
be sexual? If such individual vulnerability factors are
present, she may benefit from a cognitive behavioral
(CBT) treatment focused on that vulnerability factor
(e.g., Cognitive Processing therapy for sexual asssault, CBT for perfectionism, etc). The third window
invites the clinician to consider health-related factors
influencing the sexual response. One aspect of this
domain would include mental health, such as depresssion or anxiety. This window also explores physical

health related factors, such as problems in the neurral control of desire and arousal, problems in vascullar supply to the genitals, endocrine dysfunction, and
metabolic problems. The presence of any of these
physical health related factors significantly impacts
the formulation of the sexual complaint (as being
due to a general medical condition). An important
aspect of this third window includes the influence of
both over-the-counter and prescription medications
on sexual response. These ‘windows’ echo the desscriptors recommended by the AUAF committee [41]
and are depicted in Figure 2.
Although objective duration and severity criteria are
not features of either the DSM-IV-TR or the AUAF
systems of classification, such information can be a
very useful adjunct in the formulation. The DSM-IVTR text for HSDD indicates that “occasional probllems with sexual desire that are not persistent or reccurrent or are not accompanied by marked distress
or interpersonal difficulty are not considered to meet
criteria for HSDD” [1]. Notably, data on the required
frequency or intensity of low desire for designating
desire disorder and the specific duration of compplaints have not been reported on in the empirical liteerature. In the FSFI [203] --the most commonly used
self-report measure of sexual response in women-the desire domain is assessed as a composite of
one question assessing the frequency of sexual dessire and another question about the level (degree) of
sexual desire (from very low to very high). Whether a
reduction in sexual desire is experienced more often
in terms of reduced frequency or reduced intensity,
however, has never been empirically tested. It has
been recommended that only problems lasting for a
minimum of 6 months duration be considered for diaagnosis [28,29,204]. This time duration was chosen
given the finding of the NATSAL survey [49] that lack
of interest in sex for the past one month was significcantly more common (40.6%) than lack of interest
lasting for six months (10.2%). Short term complaints
that might be attributable to transient changes in the
woman’s health or relationship should not be diagnnosed as a sexual dysfunction. Whether the probllem is lifelong or acquired and generalized versus
situational can be coded as specifiers if one uses
the traditional DSM-IV-TR classification scheme.
However, in clinical practice, a sexually distressing
problem that is only situational is rarely diagnosed
as a dysfunction, although treatment of that problem
might still take place (Level 4).

Recommendations:
A formulation of the diagnoses is recommended.
The formulation integrates all information obtained
from (sometimes a series of) assessments of the
woman with and without a partner, and any relevant
physical examinations, blood analyses, and self-repport questionnaires completed. On the basis of the
formulation, a diagnosis is applied, possibly using
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Figure 2: The three windows approach to understanding women’s sexuality. Adapted from Graham and Bancroft
(2009). [202]

III. ISSUES SPECIFIC TO
LOSS OF DESIRE

both the DSM-IV-TR as well as the AUAF systems.
The clinician also continues to modify the formulattion as information emerges during treatment. The
“three windows” approach can be very helpful for
considering the many biopsychosocial factors that
influence the woman’s sexual complaints. An effort
should be made to determine the duration and sevverity of symptoms. GRADE C

1. Biological aspects of low sexual
desire and low subjective arousal

12. Treatment ingredients relevant
		to all sexual problems in women
General issues related to improved well-being, such
as diet, exercise, possible alcohol and chemical
substance abuse, and sleep should be addressed
in all women. Advising on all prescription and nonprescription medications, vitamins and herbal
supplements, and recreational drugs is important
as well. Providing women relevant information on
improving general health related to each of these
domains may also be a component of care, and
referral to appropriate medical or specialty providers
may be necessary. The early stage of treatment
might also include providing information on basic
genital anatomy and physiology, and a discussion
of sexual stimulation and sexual activities other
than intercourse. Women should be encouraged
to use techniques that enhance arousal, including
enhancing the context within which her sexuality is
expressed and the stimuli she receives. GRADE C

The biology of desire and subjective arousal is not
yet well known and understood. It seems that the
instinctual part is rooted in thalamic, hypothalamic
and limbic brain regions. Sexual desire may be concceived of as being connected to other basic emottional systems like fear-anxiety, in that it is a highly
adaptive response to an emotionally competent
stimulus [205] (Level 4). In this perspective, the subjjective experience of desire may be the conscious
awareness of the automatically generated bodily
responses to the stimulus (i.e., arousal) which prodduces the sensation of “wanting” [206] (Level 4). The
subjectively experienced state of desire may thus
be the final result of a complex interplay of driving
and inhibiting forces [207] (Level 4). The biological
factors mentioned below may hamper responses
to “sexually competent stimuli”.The most important
neurotransmitters involved in desire and subjective
arousal are norepinephrine, dopamine, melanocorttins, oxytocin, serotonin acting via 5 HT1A and 5 HT2C
receptors--being prosexual, and prolactin, GABA
and serotonin acting via other receptors--being inhhibitory or negative [46] (Level 4). The actions of
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these substances are modified and influenced by
the endocrine milieu provided by estrogen, progestterone and testosterone (Level 4). Here we briefly
consider the influence of chronic disease, the postpartum, and oral contraceptives on sexual desire.
Chronic diseases may have an important negative
impact especially on desire and arousal, and are
covered more thoroughly in Chapter 9. The mechaanisms involved can be separated into biological
changes that interfere directly with the physiology
of the central and peripheral sexual response on
the one hand, and the psychological consequences
of being ill (coping with the illness, depressive reaaction etc.) on the other [208] (Level 2 and Level
3). The chronic conditions listed in Table 8 have
been found to be positively correlated with the inccidence of HSDD. Table 9 provides recommendattions for assessment questions specific to the sexuual complaints among women with chronic disease.
Research suggests that a woman’s interest in
sexual relations changes after childbirth; 47-57%
of women interviewed at three months postpartum
noted a decreased sexual interest. Lower libido has
been attributed to fatigue, pain, and concern over
injury. Despite any potential changes in desire, more
than 80% of women resume coitus by six weeks
postpartum [209] highlighting the disconnect between
sexual desire and sexual activity frequency.
Combined oral contraceptives containing ethinyleestradiol increase SHBG and thus decrease availaable free testosterone. This has been purported to
contribute to a lack of desire and subjective arousaability [210] (Level 3). Due to the fact that oral conttraceptives display manifold psychological and biollogical actions, some of which may have a positive
impact on sexuality (reduce anxiety about unwanted
pregnancy, diminish dysmenorrhea, attenuate acne
etc.), it is very difficult to discern the clinical effect of
the diminution of free testosterone in users of oral
contraceptives [211] (Level 3).

2. Psychological aspects of low
sexual desire and subjective
sexual arousal disorder
A woman’s sense of personal well-being is important
to sexual desire. Low perceived levels of physical and
emotional satisfaction and a sense of unhappiness corrrelate with low sexual desire [31,33,46,212] (Level 3).
Psychological factors may contribute to desire and
subjective arousal in manifold ways, including mottivational and cognitive pathways. The motivation to
engage in sexual activity may be the wish to be emottionally close to the partner, to satisfy the partner,
to feel feminine, to feel powerful and accepted [26].
Cognitive pathways refer to the meaning given to the
sexual activity which implies previous experiences
provided by episodic memory. There are many fact-

tors that may have a negative impact on motivation
and cognition.
There is very little evidence-based research in
this field. The observations about facilitating and
impeding factors for the development of sexual
health are mainly theoretical, clinical and anecdotal.
The most frequent applied research methodologies
in this field are correlational and ecological studies.
Some major groups of predisposing factors have
been found to be clinically relevant for desire
and arousal difficulties and these include:
a) Sexual abuse and emotional neglect in
childhood:
Several studies have shown variable midterm and
long-term effects on the female adult’s sexuality after
childhood abuse and neglect. One of the possible
sequelae is low desire and sexual aversion [213219] (Level 2 and 3).

b) Traumatic experiences during puberty:
Research among adolescents has shown that first
negative sexual experiences and especially humiliaation and offense may have longterm consequencees for the internal sexual script which determines
positive and negative attributions to one’s sexual life
[220] (Level 3).
Other psychological factors may act as predispposing and maintaining factors:

a) Perceived stress:
Some observational studies have shown that
psychosocial stress in general may reduce the
motivation to become sexually active. Apart from
cognitive processes there may be an incremental
effect of a stress induced cortisol secretion [31,221]
(Level 3). There is one experimental study on the
effect of (acute and chronic) psychological stressors
on genital and subjective sexual arousal [222]. To
investigate whether psychological stressors inhibit
sexual responding, sexually functional women were
randomly assigned to an experimental condition in
which acute psychological stress was induced by a
frustrating computer task or to a control condition.
After the acute psychological stress or control
induction women were exposed to an erotic stimulus.
Genital sexual arousal was assessed with VPA.
Women in the acute stress condition responded with
lower levels of genital and subjective sexual arousal
to an erotic stimulus than women in the control
condition. Women were post hoc divided into a ‘low’
and a ‘high’ chronic stress group, based on their
pre-assessment scores on a chronic daily stress
questionnaire. Those with high levels of chronic
stress responded with lower levels of genital sexual
arousal to an erotic stimulus than women with low
levels of chronic stress. Chronic stress did not affect
the level of subjective sexual arousal (Level 3).
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Increase in lubrication and orgasm problems in dysthyroidal women compared to age matched controls, with
an increase in depressive symptoms. No significant difference in desire [390]

Prevalence rates of sexual dysfunction from 0.6-64%. [391] In a case control study women with urinary
problems had significantly lower desire, more arousal difficulties and pain [392]

Different prevalence rates of FSD are reported due to the methodological difficulties and possible
confounders (Type of Diabetes, age, treatment, complications etc) The predominant symptoms seem to
be low desire, arousal dysfunction and decreased lubrication, although estrogen deficiency could be a
possible confounder and not all studies show significant differences to controls. A significant correlation
between number of complications but not type of complication was found and a significant correlation with
depression. Low desire seems more depression and relationship related in female diabetic patients than
disease related [393-398]

Higher incidence of sexual arousal disorder but not HSDD in women [399]

The impact of hypertension or treatment of hypertension in women is not clear. One cross sectional found
decreased desire compared to the control group [400,401]

This disease may lead to a dramatic decrease in mobility and to chronic pain and thus impair sexual function
[402]

Direct impact on the neuromuscular and neurovascular elements of the sexual response. The effect on
desire is in general indirect mediated by other dysfunctions and pain [403,404]

Hypothalamic sexual centres are connected to central nervous neurotransmitter pathways and may be
influenced by disturbances of dopaminergic, serotoninergic, adrenergic and gabaergic action. May result in
decreased desire but also in increased desire and hypersexual behaviour. Sexual dysfunction is estimated to
affect 30-80% of patients with schizophrenia and is a major cause of poor quality of life. [406-408]

Hyper and
Hypothyroidism

Urinary Incontinence

Diabetes

Coronary artery
disease

Hypertension

Arthritis

Spinal cord injuries,
MS, neuromuscular
disorders

Parkinson’s
disease, Dementia,
Schizophrenia

LOE

Association with low desire

Condition

Table 8: Association of chronic medical illness and sexual desire difficulties in women and levels of evidence (LOE) across studies

b) Distraction/Attention:
Distraction has been shown to be detrimental to femmale sexual arousal, especially subjective arousal
and desire [91,223,224] (Level 3). Attention has been
investigated as it relates to sexual arousal. In two
subgroups, which were differentiated on the basis of
their initial preconscious attentional bias for sexual
cues, a different sexual response profile was found.
In an initially low-attention group, preconscious atttentional bias for sexual cues increased under a
testosterone condition. In these women, the combinnation of supra physiological testosterone and varddenafil caused an improvement in genital response
and subjective indices of sexual functioning. In the
group that had initially a high attention for sexual
cues, preconscious attentional bias for sexual cues
decreased under the condition of testosterone. In
these women, the combination of testosterone and
vardenafil had no effect on any of the indices of their
sexual functioning [225] (Level 3). An earlier pilot
study found similar results [226] (Level 3).

c) Self-focused attention:
Self-focused attention may negatively impact
genital and subjective sexual arousal. In a recent

study, state self-focus was induced by switching
on a TV camera that pointed at the participant’s
face and upper torso in sexually functional women.
Induction of state self-focus per se did not affect
genital responses, but an interaction effect between
self-focus and participants’ level of trait sexual selffocus was revealed. Compared with women with low
scores on this trait, women with high scores exhibited
smaller genital responses when state self-focus was
induced. Both groups did not differ when no selffocus was induced. Increase of state self-focus did
not affect subjective sexual arousal, but participants
with a high level of trait sexual self-focus reported
stronger subjective arousal, compared with those
with low trait level [227] (Level 3).

d) Anxiety:
The model of performance anxiety was largely
derived from male patients with erectile dysfunction.
For women sexual performance concerns have
a different focus because the signs of sexual
arousal are less publicly evident. For women there
is a large array of sexual concerns (worries about
pleasing her partner, fear of partner rejection, fear
of pregnancy and STI, unease related to the ability

Table 9: provides recommendations for assessment questions specific to the sexual complaints among
women with chronic disease.

Question
Danger (Threat)

How does the patient experience the threat of the disease to her life?

Destruction

Does the disease or treatment have a direct impact on the integrity of sexual
organs?

Disfigurement

Does the disease lead to a change in the body´s outer appearance with a
possible negative emotional impact?

Disability and pain

Is the disease causing chronic pain and motor disability which may impact on
the patient’s capacity to enjoy the bodily expression of her sexuality?

Dysfunction

Does the disease lead to an impairment of the sensorimotor and
sensovegetative innervation of the physiological processes involved in the
human sexual response ?

Dysregulation

Does the pathophysiology of the disease have an impact on the neurobiological
and neuroendocrine processes involved in the central or peripheral regulation of
the sexual response cycle?

Disease load

Is the disease accompanied by an impairment of intimate physical mechanisms
like micturition and defacation ?

Drugs

What is the impact of the drugs used for the treatment of the disease?

Depression

Has the disease process lead to depression as a independent comorbidity

Debility

Is the disease accompanied by severe cognitive impairment

Loss of Independence

Is she now dependent on others for basic daily functioning and is the caretaker
also the woman’s intimate partner?

Note: This information is covered more fully in Chapter 9.
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to reach orgasm) that may interrupt her experience
of sexual desire [228] (Level 3). Anxiety has been
conceptualized as consisting of a chronic somatic
component of overactivation, a cognitive component
focusing on perceived lack of control, and a shift of
attention to internal somatic cues. In terms of the
subjective experience, anxiety can be characterized
as a condition of anxious apprehension [229] (Level
3). Research examining the role of anxiety in sexual
dysfunction has included both clinical studies
and controlled laboratory investigations. Early
psychodynamic theories placed a heavy emphasis
on anxiety as an important etiological predictor of
sexual dysfunction. In Kaplan’s influential model
of etiology [230], performance anxiety was both a
consequence of sexual activity, and a cause of sexual
dysfunction, and reflected the failure of psychic
defenses to prevent the emergence of anxiety (Level
4). Based completely on clinical experience, anxiety
and sexual arousal were thought to be incompatible
with each other. The empirical literature, however,
suggests such conclusions to be overly simplistic.
The role of anxiety as a key etiological agent in the
genesis of sexual disorders has been highlighted in
a number of clinical research studies. One review
found high levels of anxiety in sexually dysfunctional
individuals [231] (Level 2) however, there was a
high degree of variability in the amount and quality
of anxiety across individuals with different sexual
disorders [232,233] (Levels 2 and 3). Sexual
aversion tends to correlate highly with acute anxiety
[234] (Level 3). More recent studies on women with
general sexual dysfunction [235], (Level 2) as well as
those with low sexual desire [236], find higher rates
of depression and anxiety compared to sexually
healthy women (Level 3). Worry, on the other hand,
while it is associated with many psychiatric disorders
and especially anxiety, did not appear to be a risk
factor for sexual desire [237] (Level 3).
Whereas most of the research examining the relattionship between anxiety and sexuality has explored
anxiety in women with sexual dysfunction, some ressearch has looked at sexuality in women with anxiety
disorders. The literature suggests a higher incidence
of sexual difficulties in women with anxiety disorders
compared to non-anxious women. For example,
women with panic disorder [238,239] and obsessive
compulsive disorder [239] show lower sexual desire
than healthy controls (Level 2). Women with OCD
are more likely to experience sexual difficulties, in
particular avoidance of sexual activity, than women
with generalized anxiety [240] (Level 2). Social anxieety has also received attention as it relates to sexual
function. Compared to women with panic disorder, a
small retrospective study found that those with soccial phobia have more difficulties with orgasm than

sexual aversion [241] (Level 3). However, in a very
large sample of college students [242], as well as in
a clinical sample of 40 socially phobic women [243]
social anxiety was very strongly related to sexual diffficulties, fewer sexual partners, and greater unhapppiness in sexual encounters (Level 2). Looking at
the causal relationship of panic disorder and sexual
dysfunction, data indicate that there is either a coinccidence of panic syndrome and sexual phobia/averssion or, more often, a panic experience during sexuual arousal. The results tend to confirm hypotheses
claiming that sexual phobics with panic syndrome
are not really afraid of sexuality, but rather of paniicking and losing control [244]. Van den Hout and
Barlow (2000) reviewed the empirical literature on
sexual disorders and anxiety disorders. In general
they found that anxious patients tend to selectively
attend towards perceived threat whereas patients
with sexual dysfunction focus their attention away
from relevant cues [245] (Level 2).
The notion that anxiety is associated with sexual
dysfunction has been challenged by a number of
well-controlled laboratory investigations. Different
techniques for manipulating and inducing anxiety
have been explored, and sexual arousal has
been assessed by both subjective (e.g., selfreport questionnaire) and psychophysiological
(e.g. vaginal photoplethysmograph) techniques.
In sexually healthy women, anxiety-inducing
techniques have been found to significantly increase
psychophysiological sexual arousal [246-249]
(Level 2). Anxiety’s mechanism of action may be
via increased sympathetic nervous system (SNS)
activity given that exercise [250] and other methods
of SNS-facilitation [251] enhance physiological
sexual arousal (Level 2). This explanation of the
above findings was recently challenged by Bancroft
[252] (Level 3), who argued that sexual arousal is
the result of a complex interaction of sympathetic
and parasympathetic processes, varying according
to the response being controlled and the part of
the body affected. The Meston et al. findings may
be better explained by ‘excitation transfer’ [253].
Subjective sexual arousal, however, has been
shown to be increased [246], decreased [248], and
unaffected [92,250,251] by these techniques (Level
2). In women with heterogeneous sexual difficulties,
anxiety significantly improved genital sexual
congestion [248,249,254] (Level 2).

e) Depression:
DeRogatis and colleagues administered the Sympttom Check-List Revised 90 (SCL-90R) to 325 male
and female outpatients seeking treatment for sexuaal dysfunction [255] (Level 3). Of the 126 women,
50% were assigned a psychiatric diagnosis. Speccifically, major depression was found to be a featture of women with FOD and sexual pain disorder.
In an older study, women with impaired sexual des-
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sire were compared to sexually healthy controls
on current and lifetime affective symptoms [256]
(Level 2). Although no patient met criteria for majjor depression at study entry, women with impaired
desire were twice as likely as controls to have a
history of major depressive disorder. Interestingly,
the major depressive episode always either coinccided with or preceded the sexual dysfunction onset.
Compared to the literature on anxiety and sexual
function, a strong and clear relationship exists bettween depressed mood and sexual dysfunction in
women. However, the literature on sexual function
of depressed individuals is complicated by the influeence of antidepressant medications. However, in a
detailed review of the literature, it was concluded that
loss of desire is a consistent consequence of major
depression, regardless of antidepressant use [257]
(Level 2). In older studies, sexual desire was found
to be associated with depression in Finnish women in
their 60s [258] and with Bipolar disorder [259] (Level
3). Most recently, Kennedy and colleagues examiined a consecutive series of 79 women with Major
Depression and found that half the sample experieenced problems with sexual desire and arousal [260]
(Level 3). Frohlich and Meston compared depressed
to nondepressed college women using the Beck Deppression Inventory. The depressed group showed
higher rates of desire for sexual activity alone, desspite more problematic sexual arousal, orgasm,
pain, satisfaction, and pleasure. This novel finding
was explained by the speculation that masturbation
may reflect a reliable form of pleasure compared to
partnered sexual activity [261] (Level 2).
Given the retrospective design in the studies revviewed, it is difficult to determine the order of causaliity, however, some have speculated that depression
may play a causal role in the development of female
sexual dysfunction. Even in the absence of a diagnossis of Major Depressive Disorder, women with HSDD
are more likely to have a “vulnerable self-system”
characterized by more depressed thoughts and loweer self esteem compared to controls [262] (Level 3).

f) Personality variables:
Some authors have speculated that mood or affectrelated difficulties are deep-rooted as opposed to
acute reactions to the sexual difficulty. Women with
histrionic personality disorder were compared to nonhistrionic women and were found to have significantly
lower sexual assertiveness, greater erotophobic
attitudes toward sex, lower self-esteem, and greater
marital dissatisfaction [263] (Level 2). Despite lower
sexual desire, more sexual boredom, and greater
orgasmic dysfunction, this group displayed higher
sexual esteem and increased likelihood of entering
into an extramarital affair compared to non-histrionic
women. Women with borderline personality disorder
show a similar pattern in that despite sexual depression

and dissatisfaction, there were higher rates of sexual
esteem and sexual assertiveness compared to nonborderline personality disorder women [264] (Level
2). Sensation seeking, a characteristic of individuals
with narcissistic personality, has been found to be
related to increased sexual desire and arousability,
but is not associated with marital or sexual
satisfaction [265] (Level 2). In an extensive review
which included individual differences pertaining to
women’s sexuality, Andersen and Cyranowski [266]
report that developmental factors are important to
consider when examining the relationship between
personality and sexuality. Specifically, older women
seeking treatment for mixed sexual dysfunctions had
higher Neuroticism scores [267] whereas in younger
women, the trait of Extraversion was more prominent
[268] (Level 2).
From the available literature it is apparent that
personality features of low/fragile self-regulation
and self-esteem, as well as histrionic personality
relate to impaired sexual desire. Cluster B traits of
histrionic and borderline personality are associated
with increased sexual esteem, despite impaired
sexual desire and dissatisfaction. Additionally,
developmental factors must be taken into account
when considering the role of personality in women’s
sexual function and dysfunction.

g) Body image self consciousness:
Body image self consciousness has negative effects
on female sexual function, above and beyond actual
body size or general body image dissatisfaction
[269,270] (Level 3). In the laboratory setting, desire
in response to viewing erotic stimuli was positively
correlated with higher body esteem [271] (Level
2). Interestingly, inducing a state of increased body
awareness while exposed to a sexual stimulus
resulted in significant enhancement of physiological
and subjective sexual arousal [272] (Level 2). Another
recent study in 320 men and women found that body
concerns negatively affect sexual pleasure and
promote sexual problems [273] (Level 2). Women
were significantly more likely to report appearance
concerns than men across sexual and non-sexual
contexts. The relationship between body shame
and sexual pleasure and problems was mediated by
sexual self-consciousness during physical intimacy,
that is, body shame was related to greater sexual
self-consciousness, which in turn predicted lower
sexual pleasure and sexual arousability.

Recommendations:
Screening for and treatment of anxiety disorders is
recommended. Overall, the empirical results provide
evidence of a significant relationship between
anxiety and sexual difficulties. Sexual disorders
including impaired arousal, desire and satisfaction
are common complications of various anxiety
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3. Global dissatisfaction with the relationship:

disorders. A strong and clear relationship exists
between depressed mood and sexual dysfunction
in women, although it is difficult to determine the
order of causality. Given that personality factors
(i.e., trait of an individual) are much less amenable
to change than psychological reactions (i.e., state
of an individual), assessment of personality as it
might influence sexual health is important but
there may be limits to what the clinician can do in
terms of improving these aspects of the woman’s
personality disposition. Body concerns are found to
have negative effects on sexual function in women
and should be assessed. GRADE C

Compared to women without HSDD, women with
HSDD report poorer dyadic adjustment, greater
dissatisfaction with conflict resolution in their relattionship, and less attraction to and emotional closenness with their partners. Furthermore these women
found that relationship factors were major contributtors to their sexual desire problems [280] (Level 3).

4. Communication deficits:

h) Relationship factors
Evidence based research about relationship factors
contributing to desire and arousal concerns is scant,
but clinical experience and correlational studies
show a close link between relationship and sexual
satisfaction, although there is not a strict interdeppendence (both domains can operate independently
meaning that couples with a good quality of their
relationship may have severe sexual problems and
couples with marital difficulties may function sexually
in a positive way).
Another difficulty in the clinical evaluation of relationsship factors is the question about cause and effect.
Sexual dissatisfaction which leads to relationship
problems or couple maladjustment then leads to
sexual dysfunction. Additionally in some couples one
problem may be unconsciously used to “resolve” or
“disguise” another problem, which is experienced as
even more threatening than the sexual dysfunction
[274] (Level 4). There is a strong association bettween sexual function/satisfaction and feelings for a
partner [33,275].

Difficulties expressing sexual needs, wishes and
fears between partners are frequently an immediate
and direct factor which impacts negatively on the
woman’s desire to engage in sexual activity. Men
seem to have more inhibitions to talk about emotional
and sexual issues [281-283] (Level 2 and 3).

5. Cultural issues:
Sexual desire is significantly lower in East Asian
compared to Euro-Candian/American samples, and
increasing acculturation to the mainstream culture is
associated with higher levels of sexual desire [284286]. This relationship between culture and sexual
desire appears to be mediated by sexual guilt [287]
in that the link between being an East Asian womaan and having lower sexual desire is mediated by
higher levels of sex guilt. Moreover, as sexual desire
increases with increasing westernization, there is a
concomitant decline in sex guilt (Level 3). The extent
to which these findings apply to other ethno/cultural
groups remains to be determined.

Recommendations:
The above mentioned biological and psychosocial
factors have been discussed as separate entities.
In clinical practice they usually interact in the indivvidual patient with HSDD and FSAD and it is the
task of the clinician to disentangle these factors,
assess their pathogenetic importance and their acccessibility to change. A biopsychosocial approach,
advocated by many experts is recommended. In
this approach (see Table 4) the factors are grouped
into biological, psychosexual, and contextual, and
are subdivided along a timeline in predisposing,
precipitating, and maintaining considerations. A
fuller diagnostic workup using this model is likely
to help clinicians to come to a further understandiing of the patient’s desire and arousal difficulties.
GRADE C

1. Partner’s sexual dysfunction:
A considerable number of studies have shown that
sexual dysfunction of the male partner, especially
erectile dysfunction and premature ejaculation have
a negative impact on the female partner’s sexual dessire [276] (Level 2 and 3) and successfully addressiing the former restores the woman’s sexual quality of
life [277] (Level 2). However, there are also qualitattive data showing women’s dissatisfaction with not
being involved in treatment decision making when
their male partner’s sought treatment for erectile
difficulties, and that they would have welcomed a
couple approach that equally emphasized her own
sexuality and pleasure [278]. A medically-induced
erection has also been found to lead to resistance
in some women as it is perceived that the erection is
unrelated to her partner’s desire for her [279].

2. Duration of the relationship and routine:
Some community surveys have shown that the
duration of relationship is inversely correlated to
sexual desire and arousal [280] (Level 3).

3. T
 reatment issues specific to low
desire
The general lifestyle approaches to improving sexuual desire (e.g., diet, sleep, appropriate exercise,
improved general health) as well as psychoeducattion on the normality of age- and relationship durattion-associated declines in sexual drive are a logic-
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cal first step in treating the woman with distressing
low sexual desire. Using a circular model of womeen’s sexual desire that emphasizes the responsive
nature of women’s desire (Figure 1), the clinician
provides psychoeducation and explains our current
understanding of how desire is triggered [131]. That
women provide a variety of reasons and incentives
for engaging in sexuality is also emphasized [25-26].
Encouraging women to consider their own reasons
for sexual activity and challenging their belief that
“sex should only happen when I am ‘in the mood’”
can be therapeutic. For women with a DSM-IV-TR
diagnosis of HSDD but who retain the ability to beccome sexually excited during the sexual encounter,
this process of discussing incentives for sexual activiity is especially important [288]. For some women,
these steps are sufficient for improving their sexual
desire and sexual well-being (Level 4). For other
women, however, more intensive strategies will be
required. These can be divided into: psychosexual,
hormonal, and non-hormonal medications.

a) Psychosexual treatments for low desire
Unfortunately there have been very few psychologiccal outcome studies of treatments focusing specificcally on low desire. When the low desire is better acccounted for by depression, poor body image, sexual
assault sequelae, or other more general personality
or relationship factors, then those factors must be
addressed either in conjunction or before the low dessire itself is targeted.
CBT is an extremely versatile treatment modality
used across a variety of psychological conditions. It
is based on the theory which states that thoughts,
feelings, and behaviors interact and mutually influeence one another. By targeting negative or maladapttive thoughts, both behaviors and affect will improve.
The behavioral component includes attending to a
problematic sexual context or behaviours in either
partner which reduce attractiveness or trust and abiliity to focus on the sexual stimuli and feelings. The
cognitive component of CBT targets maladaptive
thoughts that foster negative emotions and mainttain problematic behavior such as avoidance. This
may include identifying and challenging beliefs that
she is unattractive, idealizing an unrealistic mode of
sexual response portrayed by media, or challenging
beliefs that unless she feels a high level of desire
all the time, then she is dysfunctional. Group CBT
improves sexual desire disorder in 74% of couples
and this effect was maintained in 64% at one year
[289] (Level 2). A modified Masters and Johnson
sex therapy was also found to improve sexual functtion in 57% of women with sexual desire disorder
[290] (Level 3).Other psychological modalities have
also been investigated and may target more distant
factors in the woman’s history such as unresolved
themes from childhood including abuse or neglect,
control issues, low sexual self image. There has

been only one published study utilizing such an appproach, however, there was a benefit to sexual dessire in women [291] (Level 3).
More traditional sex therapy approaches, with their
origins in the work of Masters and Johnson [292]
and Kaplan [293,294] have also been studied. This
includes sensate focus exercises consisting of excchanging physical touch, moving from non sexual to
sexual areas of the body, with partners taking turns
and giving feedback. Among the very limited availaable empirical literature, one study showed that 65%
of 365 married couples improved by clinical judgmment at the end of therapy [295] (Level 3).
Most recently, a mindfulness-based CBT administtered to women with mixed HSDD and FSAD has
also been explored in an uncontrolled trial. Mindfulnness is an eastern practice with roots in Buddhist
meditation which focuses on present moment, nonjudgmental awareness. Women were taught in-sesssion mindfulness exercises and encouraged to practtice approximately 5 hours every 2 weeks of mindfulnness between sessions. A mindfulness-based CBT
administered in group format to women with HSDD
and FSAD resulted in significant improvements in
sexual desire and many other domains of sexual ressponse and mood [296] (Level 3).

Recommendation:
Psychological approaches to low desire have a
long history and have been found to be effective
immediately after treatment with sustained
improvements over time. Moreover, they are
without adverse side effects. Newer cognitivebehavioural treatments which integrate mindfulness
meditation have shown excellent promise for
sexual desire problems but await randomized
controlled testing. There is also evidence that brief
cognitive behavioural interventions are helpful for
improving desire. Overall there is an urgent need
for more randomized controlled investigations of
psychological therapy for low desire in women.
GRADE C

b) Hormonal treatments for low desire
Testosterone has been used in the treatment of low
sexual desire since the 1930s; however, systemaatic study of it is only relatively recent. This topic
is covered more thoroughly in Chapter 23. Briefly,
although the US Food and Drug Administration has
not approved testosterone for this purpose, it is
commonly prescribed off-label, despite recommenddations against doing so by the American Endoccrine Society (due to lack of long-term safety data).
Studies in surgically menopausal estrogen-replete
women who reported a decline in their desire for
sex since BSO have found, in general, a benefit of
testosterone administered via a 300µg/day patch,
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but no significant beneficial effect of either 150µg/
day or 450 µg/day compared to placebo [297-299]
(Level 2). Similar effects were found among naturrally menopausal, estrogen replete women [300].
A review of testosterone trials among estrogen repplete surgically and naturally menopausal women
found that those women receiving the 300µg/day
patch reported an increase in sexually satisfying
events of 1.9 per month. Interestingly, a significant
benefit was also found across placebo groups of
approximately 0.9 events per month [301]. Among
814 naturally and surgically postmenopausal women
with HSDD and not receiving estrogen, there was
a significant beneficial effect of 300µg/day patch,
but not of 150µg/day patch on sexually satisfying
events. When natural versus surgical menopausal
women were compared, this beneficial effect was
only seen in the naturally menopausal women. Both
testosterone doses produced a significant increase
in desire for sex, above placebo. Importantly, 30% of
the testosterone group experienced androgenic side
effects, and there were 4 new cases of breast cancer
in the testosterone but not placebo group [302]. In
contrast, among estrogen-deplete cancer survivors
with HSDD, testosterone treatment was found to be
without benefit on any measure of sexual response
or activity [303].
Most recently, testosterone among premenopausal,
estrogen-replete women has been studied. When
260 premenopausal women (aged 35-46yrs) with
HSDD were given a transdermal testosterone
spray for 16 weeks (or placebo), only the 90 microL
spray (the middle dose used) led to a significant
increase in sexually satisfying events over placebo
[304]. In addition, the level of free testosterone
was supraphysiological in the majority of women.
Notably, in all of these testosterone trials, a strict
entry criterion was a certain baseline frequency of
sexual activity and most women experienced 2-3
sexually satisfying episodes per month. Compared
to the majority of women seeking treatment for
sexual difficulties, where sexual frequency may take
place on a once every several month basis, women
recruited for research trials have a much higher level
of sexual response and frequency. It is unknown if
testosterone therapy would be of benefit to the large
majority of women seeking treatment for sexual
desire concerns.

place. This is especially important given the finding
in an epidemiological review that endogenous
androgen levels are associated with risk for breast
cancer [305] (Level 2). This area is open to debate
given that there has been another study showing
antiproliferative effects of testosterone [306]. Other
risks of testosterone therapy include the link with
cardiovascular health. Estrogen is required with
testosterone administration given that women with
high endogenous testosterone-to-estrogen ratios
have more cardiovascular disease and insulin
resistance [307,308] (Level 3) although estrogen
use is also not without risks [309] (Level 1).
The androgenic, progestogenic, and estrogenic
synthetic hormone, tibolone, is available in Europe
and has been investigated in a Dutch study of
women with various sexual complaints. Scores on
the FSFI among the sample of 400 women were
lowest for the desire domain suggesting that many of
them may have met criteria for HSDD. Twenty-four
weeks of tibolone resulted in a significant increase in
all scores on the FSFI and there were no differences
from women treated with combined transdermal
estradiol/norethisterone (50µg/140µg) [310] (Level
1). An earlier placebo-controlled cross-over study in
38 Dutch postmenopausal women, heterogeneous
with respect to sexual functioning, found that tibolone
2.5 mg/day was associated with significant increases
in sexual desire, and the frequency of arousability
and sexual fantasies compared with placebo [93]
(Level 1).
Vaginal lubrication was significantly improved on
tibolone. In addition, tibolone significantly increased
baseline VPA levels and VPA response to sexual
fantasy but not to visual stimulation, suggesting two
possible pathways of sexual response (an androgendependent and an androgen-independent pathway).
A recent study found that tibolone increases the risk
of recurrence in breast cancer patients (HR 1.44),
while relieving vasomotor symptoms and preventing
bone loss [311] (Level 1).

Recommendations:

Despite its lack of approval, many women seek out
testosterone therapy for problematic low desire.
In such instances, the clinician and patient should
engage in a careful discussion of the benefits
and hazards of such treatment. In light of the
finding of increased prevalence of breast cancer
when estrogen-depleted menopausal women are
receiving testosterone [302], an informed discussion
about the potential risk of breast cancer must take

Testosterone therapy is effective for estrogen-repplete naturally menopausal women, and marginaally effective for premenopausal women, though
it produces supraphysiological levels in the latter.
Among estrogen-depleted women, there are confflicting data with no effect among cancer survivors
with HSDD but a positive effect among menoppausal women without cancer. The long-term risks
of testosterone therapy on breast cancer, insulin
resistance, and metabolic syndrome are unknown,
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so a careful discussion with patients evaluating
the potential hazards must take place before any
testosterone supplementation is considered. Beccause positive studies of testosterone have reqquired women to be engaging in sexually satisfying
events 2-3 times per month, the efficacy of testostterone on women in the larger population of treatmment-seekers is unknown. Future research should
aim to use stricter inclusion criteria for low desire.
GRADE B.

but not significant change in SSEs. Most adverse
drug reactions with flibanserin 100mg were mild to
moderate and included dizziness, nausea, fatigue,
somnolence and insomnia. Given that flibanserin’s
mechanism of action is not understood, it is as yet
unclear which women, in the long run, may or may
not benefit from its use, whether long term use will
prove to be safe, and whether, on a long term basis,
flibanserin is the best treatment for women with no/
low sexual desire.

c) Non-hormonal medications for low desire

Recommendation:

Non-hormonal medications that have been investtigated for low sexual desire have typically had a
mechanism of action that was centrally-acting. In
non-depressed women with HSDD, the antidepresssant buproprion, which blocks norepinephrine and
dopamine reuptake, was found to significantly impprove sexual arousal and orgasm, but not sexual dessire [312] (Level 2). In women with SSRI-associated
mixed sexual symptoms, 4 weeks of treatment with
the addition of bupropion led to a significant increase
in self-reported feelings of desire and sexual activiity, but no significant effect on sexual thoughts [313]
(Level 1). The most recently investigated of the centtrally-acting agents for HSDD has been flibanserin.
Flibanserin’s mechanism of action is not yet fully undderstood but it acts as a 5-HT1A serotonin receptor
agonist and 5-HT2A serotonin receptor antagonist.
At present, no peer-reviewed publications concerniing efficacy of flibanserin on women’s sexual desire
are available, but results of three large US and Europpean RCTs with flibanserin 100mg taken daily were
made public at the European Society of Sexual Mediicine annual meeting in November 2009 and summmarized at the Boehringer Ingelheim website[314]
(level1). Of note, Boehringer Ingelheim categorizes
HSDD as a medical disease, but unclear is how it
was established that the complaints were of medical
etiology and not resulting from other sources. The
primary endpoint was frequency of satisfying sexual
events(SSE) following 24 weeks of treatment, or the
number of sexual events (defined as sexual interccourse, oral sex, masturbation or genital stimulation
by the partner) which were satisfying for the woman
(i.e. gratifying, fullfilling, satisfactory and/or successfful), irrespective of whether women had an orgasm
or whether the event was satisfying for the partner.
The pooled analysis of 1,378 premenopausal US
women showed a statistically significant increase
in the frequency of SSEs in women taking flibanserrin (from 2.8 at baseline to 4.5),versus placebo (2.7
at baseline increasing to 3.7), an increase in the
FSFI total score and a reduction in FSDS-R sexuaal distress. An analysis of the 634 premenopausal
European women showed women taking flibanserrin 100mg had statistically significant improvements
in their level of sexual desire as measured by the
eDiary and a reduction in FSDS-R sexual distress

Centrally acting agents show promise for targeting
low desire in women but published RCTs are
required and an evaluation of their safety remains to
be studied. GRADE A

IV. ISSUES SPECIFIC TO LOSS OF
AROUSAL
1. Components of sexual arousal,
		including psychophysiological 		
		measurement
An ideal protocol for the assessment of FSAD should
be constructed following theoretical and factual
knowledge of the physiological, psychophysiological,
and psychological mechanisms involved. The
protocol would describe the most parsimonious route
from presentation of complaints to effective therapy.
Unfortunately, we are at present far from a consensus
on the most probable causes of FSAD. Despite this
disagreement, at least two diagnostic procedures
should be considered. Firstly, assessment of sexual
dysfunction in a biopsychosocial context should start
with a verification of the chief complaints in a clinical
interview. The aim of the clinical interview is to gather
information concerning current sexual functioning,
onset of the sexual complaint, the context in which
the difficulties occur, and psychological issues that
may serve as etiological or maintaining factors for
the sexual problems, such as depression, anxiety,
and personality factors, negative self- and body
image, feelings of shame or guilt that may result
from religious taboos. Sexual problems are common
complications of anxiety disorders and impair sexual
desire, arousal and satisfaction. Laboratory studies
suggest potential enhancement of genital arousal
by some types of anxiety, but the precise cognitive,
affective, or physiological processes by which
anxiety and women’s sexual function are related
have as yet to be identified [46]. The ongoing work
of Bancroft and colleagues exploring a dual control
model of sexual excitation and inhibition in men as
well as in women, may clarify the role of anxiety
in women’s predisposition to sexual inhibition and
to sexual excitation [315]. Like men, in women
close to normal distributions of sexual inhibition
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and excitation are found. Such distributions lend
support to the idea that variation in excitation and
inhibition proneness is normal, and that the midpart
of the range represents adaptive levels of inhibition.
There is some suggestion that sexual inhibition is
associated with difficulty experiencing orgasm [6],
evidence that would fit their basic inhibitory model.
However, this study involved a nonclinical sample
of women; future research should involve clinical
samples of women.
One of the most important but difficult tasks is to asssess whether inadequate sexual stimulation is undderlying the sexual problems, which requires detailed
probing of (a variety of) sexual activities, conditions
under which sexual activity takes place, prior sexual
functioning and sexual and emotional feelings for
the partner. Several studies have shown that negattive sexual and emotional feelings for the partner
are among the best predictors for sexual problems
[33,316]. The clinician should always ask if the womaan has ever experienced sexual abuse, as this may
seriously affect sexual functioning [217-219] (Level 2
and 3). Some women do not feel sufficiently safe duriing the initial interview to reveal such experiences;
nevertheless, it is necessary to inquire about sexual
abuse to make clear that traumatic sexual experieences can be discussed. The initial clinical interview
should help the clinician in formulating the problem
and in deciding what treatment is indicated. An impportant issue is the agreement between therapist and
patient about the formulation of the problem and the
nature of the treatment. To reach a decision to accept
treatment, the patient needs to be properly informed
about what the diagnosis and the treatment involve.
If psychophysiological tools are available (although
these are typically reserved for the research setting),
observation of the genital arousal response to
adequate stimulation by means of audiovisual,
cognitive (fantasy) and/or vibrotactile stimuli, may
be useful. However, it is important to note that
this often does not correlate with the woman’s
subjective report of (impaired) sexual arousal.
Although psychophysiological testing to date is not
a routine assessment, such a test may be crucial in
establishing the etiology of FSAD for two reasons. A
recent study by Laan and colleagues demonstrated
how difficult it is to rule out that sexual arousal
problems are not caused by a lack of adequate
sexual stimulation [44]. In addition, they showed
that impaired genital response cannot be assessed
on the basis of an anamnestic interview. Women
with sexual arousal disorder may be less aware
of their own genital changes, with which they lack
adequate proprioceptive feedback that may further
increase their arousal. If a genital response is
possible, even when other investigations indicate
the existence of a variable that might compromise
physical responses, an organic contribution to

the arousal problem of the individual women is
clinically irrelevant. They argued that sexual arousal
problems in medically healthy women are most likely
more often related to inadequate sexual stimulation
due to contextual and relational variables than to
somatic causes. For estrogen deplete women,
care must be taken not to simply facilitate painless
intercourse in the nonaroused state with a lubricant,
but to consider the possibility that estrogen lack has
unmasked long-term lack of sexual arousal that is
of contextual etiology [45]. Of note, nonresponse
in the psychophysiological assessment does not
automatically imply organicity. The woman may
have been too nervous or distracted for the stimuli
to be effective, or the stimuli offered may not have
matched her sexual preferences. This problem of
suboptimal sensitivity is not unique to this test, many
other well established diagnostic tests of this nature
have a similar disadvantage [317].
Two other procedures could be used to corroborate
findings from the clinical interview and the psychopphysiological assessment. The first is the use of selfreport measures to supplement the clinical interview.
The Female Sexual Function Index [203] (Table 5) is
currently the most often used measure. Diagnostic
cutoff scores were developed by means of sophistticated statistical procedures [318]. Together with a
Female Sexual Distress Scale [32] score of 11 or
higher, indicating distress, there is some evidence
to suspect sexual dysfunction [319]. Use of self-repport measures alone are not very useful for clinical
purposes because they lack sensitivity and specificiity with regard to causes of the individual patient’s
dysfunction.
Secondly, a careful focused pelvic exam is needed
when there is a complaint of loss of genital response.
Normal findings can be therapeutic by directing the
woman to focus on what goes on in hermind rather
than assuming she has a genital abnormality. As
well an exam is essential when lack of arousal is
accompanied by complaints of pain or vaginistic
response during sexual activity. Common (e.g. vulvo
vaginal atrophy) or rare diseases such as connective
tissue disorder, can be identified. Often, the purpose
of the exam may be more educational than medical,
for instance to observe the consequences of
pelvic floor muscle activity [46,317]. In women with
neurological disease affecting pelvic nerves or with
a history of pelvic trauma a detailed neurological
genital exam may be necessary, clarifying light
touch, pressure, pain, temperature sensation, anal
and vaginal tone, voluntary tightening of anus, and
vaginal and bulbocavernosal reflexes [46]. The
clinician should be aware of the emotional impact
of a physical examination and the importance of
the timing. When a woman is very anxious about
being examined it may be appropriate to wait until
she feels more secure. In case of women who are
not familiar with self -examination of their genitalia,
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it is preferable to advise self-examination at home
before a doctor carries out an examination [320].
It is recommended that the procedure is explained
in detail, what will and what will not take place, and
the woman’s understanding and consent obtained. It
is important to realize that any medical exam is not
able to examine function, because the genitalia are
examined in nonaroused state. As such, a medical
exam can never replace a careful detailed interview.
Psychophysiological assessment may be an integral
part of the clinical assessment in the future.

Recommendation:
A thorough assessment of FSAD must include an
in-depth personal interview during which adequacy
of sexual stimuli is assessed. Psychophysiological
tools may be helpful though, at present, are
reserved primarily for the research setting. Selfreport measures may corroborate information
obtained from an interview. A carefully focused
genital/pelvic examination is necessary when there
are complaints of loss of genital sensitivity or pain
or vaginistic reactions. GRADE C

2. Treatment issues specific to low	
		arousal
a) Psychological treatments
Currently, we are in a climate that overlooks and
dismisses psychological treatments [321]. One of
the reasons for this may be that due to sociocultural
pressure in the medical and larger culture, physioological treatments are seen as superior [322]. The
emphasis on impaired genital responsiveness in the
DSM-IV definition of FSAD and the success of pharmmacological treatments for men’s erectile dysfuncttion have undoubtedly contributed as well.
Prior to publication of Masters and Johnson’s seminal
book on sex therapy [292], sexual problems were
seen as consequences of (nonsexual) psychological
conflicts, immaturity, and relational conflicts. Masters
and Johnson proposed to directly attempt to reverse
the sexual dysfunction by a kind of graded practice
and focus on sexual feelings (sensate focus). If sexual
arousal depended directly on sexual stimulation, that
very stimulation should be the topic of discussion
(masturbation training). A sexual dysfunction was no
longer something pertaining to the individual; rather,
it was regarded as a dysfunction of the couple. It was
assumed that they did not communicate in a way that
allowed sexual arousal to occur when they intended
to “produce” it. Treatment goals were associated
with the couple concept: the treatment goal was for
orgasm through coital stimulation. This connection
between treatment format and goals was lost once
Masters and Johnson’s concept was used in common
therapeutic practice. People came in for treatment as

individuals. Intercourse frequency became the goldstandard indicator of sexual function. Male orgasm
through coitus adequately fulfills reproductive
goals, but it is not very satisfactory for many women
because they do not easily reach orgasm through
coitus [35,323] What has remained over the years
since 1970 [292] is a direct focus on dysfunctional
sex and a focus on sexual sensations and feelings
as a vehicle for reversal of the dysfunction.
Psychological treatment of sexual arousal problems
generally consists of sensate focus exercises and
masturbation training, with the emphasis on becomiing more self-focussed and assertive [324]. A lack of
meaningful treatment goals for women, the difficulty
in obtaining adequate control groups, and the lack
of clear treatment protocols, may explain the paucity
of well-controlled randomized trials of psychological
therapy.
Almost all of the data on psychological treatments
were collected in the mid-1980s or earlier. The high
success rates published by Masters and Johnson
have never been replicated. There are no randomiized controlled trials of psychological treatments for
FSAD. Instead, as described in the earlier section
on low desire, there is mounting evidence from two
uncontrolled trials that a mindfulness-based cognittive behavioral intervention is helpful for women with
HSDD and/or FSAD [296,325]. In these studies, the
eastern practice of mindfulness, or non-judgmental,
present moment awareness, was combined with
cognitive therapy of dysfunctional thoughts associaated with poor arousal (e.g., “my body is incapable
of being aroused”), as well as behavioral techniques
(e.g., sensate focus, exploration of a woman’s body
and her genitals) and was found to lead to significcant improvements in self-reports of sexual arousal
as well as a marginal improvement in physiological
sexual arousal (Level 3). Although promising, these
data await replication in a randomized controlled trial.

Recommendations:

Despite our support for evidence-based practice,
care for people with sexual problems, according to
the rules of “good clinical practice”, must continue,
even without solid proof of efficacy. There clearly is
a great need for controlled efficacy studies in this
area. From our review that the majority of sexual
arousal problems in healthy women are not related
to impaired genital responsiveness it follows that
we recommend psychological treatments for
FSAD. GRADE C

b) Hormonal Pharmacotherapy for FSAD
1. Testosterone
A limited number of studies have investigated pottential beneficial effects of testosterone on sexual
arousal. In a placebo-controlled study in hypogonnadotropic hypogonadal women, treatment with test-
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tosterone undecanoate, 40 mg orally per day during
an 8-week period, enhanced genital arousal as meassured by VPA [326] (Level 2). Because women swalllowed the capsules each morning, while the meassurements were performed in the afternoon, it was
assumed that this effect on genital sexual respondiing could be caused by a time-dependent effect of
testosterone. To test this hypothesis, eugonadal
and sexually functional women were administered
a single dose of testosterone sublingually (0.5 mg).
Such pulsed testosterone delivery produces suprapphysiological testosterone levels 15 minutes after
treatment, with levels returning to normal within 1.5
hours [327]. A 4-hour delay effect of testosterone on
VPA was demonstrated [327,328]. This finding was
replicated in another laboratory [329] (all four studies
Level 2).

2. Estrogen
There is evidence that treatment with local and systtemic estrogen benefits vulvo-vaginal atrophy and
relieves vaginal dryness and dyspareunia [330,331]
(Level 1).

3. Selective tissue estrogenic activity regulator
(STEAR):
Tibolone. Tibolone is a 19-nor testosterone derivattive which is metabolized into three main metabollites: the 3α-hydroxy and the 3ß-hydroxy, which are
estrogenic, and the δ-4 isomer, which has progestaggenic and androgenic properties. Tibolone is a sellective tissue estrogenic activity regulator (STEAR).
In postmenopausal women, it acts as an estrogen
on brain, vagina, and bone, but not on endometrium
and breast.
A randomized, double-blind, cross-over study was
conducted in 38 postmenopausal women who
received tibolone 2.5 mg/day and placebo. Vaginal
blood flow during erotic stimulation was measured
using a vaginal photoplethysmograph and subjects
completed sexual function questionnaires and
daily diaries. Women receiving tibolone showed
a significant increase in VPA in response to erotic
fantasy but not during erotic film stimulation. Tibolone
was associated with significant increases in sexual
desire, and the frequency of arousability and of
sexual fantasies compared with those with placebo.
Vaginal lubrication was significantly improved on
tibolone [93]. In another study, 72 women were
randomized to treatment with either tibolone or
continuous combined conjugated equine estrogens
0.625 mg/day and medroxyprogesterone acetate 5
mg/day (CEE/MPA). After 6 months of treatment,
both groups were associated with significant self
reported improvements in sexual function, but women
receiving tibolone had significantly higher sexual
desire, sexual excitement, intercourse frequency
and vaginal dryness scores [332] (Level 2).

4. Selective Estrogen Receptor Modulators
(SERMS).
A Selective Estrogen Receptor Modulator was originnally defined as a compound that binds with high
affinity to the estrogen receptor (ER), without signnificant binding activity to any other nuclear recepttor; which induces “estrogen agonistic” activities in
some tissues, and “estrogen antagonistic” activities
in others. Emerging data show that the interaction
between a particular SERM and the ER results in a
response in a given tissue which cannot necessarily
be characterized simply as either “agonistic” or “anttagonistic”. Each SERM may have a unique set of
clinical responses, which are not always predictable
from those seen with another SERM. Ospemifene
(formerly named FC-1271a) is a novel SERM devveloped for the treatment of vaginal atrophy in postmmenopausal women (which also shows promise in
the prevention and treatment of osteoporosis). The
effects of ospemifene on urogenital atrophy in postmmenopausal women are currently being assessed in
Phase III studies [333].

5-Hormone Precursor
(HPRT): DHEA

Replacement

Therapy

A recent phase III prospective RCT studied the efffect of the vaginal application of 0.25%, 0.50% or
1.0% DHEA on signs and symptoms of vaginal atropphy in 216 postmenopausal women. All three doses
induced a rapid beneficial change in the maturation
of the vaginal epithelial cells and vaginal pH [334].
In addition, the beneficial effects induced by DHEA
in the vagina had parallel positive consequences in
sexual desire/ interest, sexual arousal, orgasm and
pain as measured by validated sexual function questtionnaires [335]. This effect is attributed to the tissue
specific local conversion of the inactive precursor
DHEA into androgens as well as estrogens, exerting
benefits on all the three layers of the vaginal wall.
Preclinical data obtained in the rat have shown beneeficial effects of androgens made locally from DHEA
on collagen fibers of the lamina propria and on the
muscularis [336]. While local DHEA was found to
be an efficient treatment, all serum steroids (DHEA
and its 11 metabolites) measured by validated mass
spectrometry remained within the reference range
observed in postmenopausal women, indicating a
strictly local action with no systemic exposure to sex
steroids [337]. On another note, a recent study has
shown a fivefold increase in serum estradiol meassured by mass spectrometry assays, in postmenoppausal women using local vaginal formulations after
1 week of daily treatment [338] (Level 1).

c) Non-hormonal Pharmacotherapy for FSAD
In the relatively short time span (compared to
psychological treatments) that pharmacological
treatments have become available for men in 1998,
the effect of pharmacological treatments in women
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with sexual arousal problems has been investigated
in several controlled and uncontrolled studies. To
date, none of the treatments that are listed in Table
10 have been approved.

1. Phosphodiesterase inhibitors.
Sildenafil is the first pharmacological treatment that
has been investigated on a reasonable scale in conttrolled studies with female subjects. In the very first
laboratory study, which was done on sexually healthy
women, 50mg sildenafil produced an increase in
physiological but not subjective sexual arousal
[339]. In a large study of diagnostically heterogenneous women, 10-100mg sildenafil similarly showed
no benefit on subjective sexual response [340]. In
general, the literature has conflicting findings with
some studies showing a benefit [341-343] and otheers failing to find a significant benefit over placebo,
and one study showing that the benefit depending
on psychophysiologically-measured impairments in
sexual arousal [43]. In small studies of women with
impaired genital arousal due to spinal cord injury [42]
or diabetes [344] there does appear to be a significcant beneficial effect of sildenafil.
A new approach to the study of efficacy of PDE5inhibitors is combining this drug with testosterone.
The rationale for such an approach is that activation
of central sexual mechanisms is necessary for the
interpretation of stimuli as sexual, by which these
stimuli can produce (behavioral) sexual responses
(i.e., an increase in sexual desire and motivation;
inducing sexual approach behavior). Activation of
central “sexual” mechanisms is a necessary condittion for activation of the nitric oxide pathway, which
in turn is necessary for a PDE5-inhibitor to be effecttive. The authors argue that centrally working drugs
will increase the sensitivity for sexual stimuli, and
may induce a condition required for PDE5-inhibittors to be effective [225,226] (Level 2). Color namiing latency times in a Stroop test was the measure
of preconscious attentional bias for sexual cues. In
the initially low-attention group preconscious attenttional bias increased with testosterone, in the other
group attentional bias decreased with testosterone.
Only in the former group did the combination of (0.5
mg sublingual) testosterone (producing high suprapphysiological levels) and (10 mg) vardenafil cause
an improvement in genital response (VPA) and subjjective indices of sexual functioning, supporting the
idea that testosterone sensitizes the brain, paving
the way for vardenafil to be effective [225]. The high
dose of testosterone administered in this study limits
the generalizability of the findings.
In 2004 Pfizer ended their program of testing sildennafil in women, perhaps resulting from the conflicting
findings in medically healthy women [345]. It would
be theoretically and clinically meaningful to investiggate which factors may have been responsible for

these inconsistent findings. Possible candidates
are: inadequate sexual stimulation (sildenafil will not
be effective without sexual stimulation that is usefful—i.e., that causes subjective arousal to trigger the
genital response); inadequate outcome measures;
wrong patient group (e.g. women with sexual probllems unrelated to genital responsiveness); estrogen
depletion, although in larger studies of sildenafil, the
majority of participants were premenopausal (esttrogen-replete) women. In most studies prior to this
decision, women excluded from the trials. That may
have been an unfortunate choice. Women with varioous medical conditions, and not medically healthy
women [44], may have an impaired genital response
and may therefore have more to gain from a genital
arousal enhancing agent such as sildenafil. PDE5inhibitors combined with testosterone may have a
beneficial effect over placebo in certain groups only
[225,226].

2. L-arginine
The nitric oxide precursor L-arginine was investigated
in a double-blind, placebo-controlled study combined
with yohimbine, an adrenergic antagonist, in
women with FSAD [346] (Level 2). The combination
significantly enhanced VPA but had no effect on
subjective measures of arousal or affect.

3. Prostaglandins
One placebo-controlled, single-blind, dose response
study of alprostadil found no significant benefit over
placebo [347] (Level 2) whereas another small trial
in postmenopausal women found a significant beneefit on genital sensation, subjective sexual arousal,
and sexual satisfaction [348].

4. Phentolamine
Two controlled studies have investigated the effect
of alpha-1 and alpha-2 adrenergic receptor antagonnist phentolamine based on the hypothesis that, as
in men, the smooth muscle surrounding the vaginal
arterial vascular bed is mainly alpha adrenergically
innervated. In a small study of six postmenopausal
women with FSAD, it showed a positive effect on
subjective and genital sexual arousal (VPA) [349]
(Level 3). In the second, a placebo-controlled adminiistration of both oral and vaginal applications in 41
estrogenized and non-estrogenized postmenopausal
women found a benefit to genital response and subjjective sexual arousal but only in the estrogenized
women [349,350] (Level 2). It should be noted that
the pharmaceutical company previously sponsoring
these trials of phentolamine has no longer sponssored additional (larger) trials. Also, it is important
to note that most women who present with sexual
arousal concerns have normal genital congestion
when measured in the laboratory [44].
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Table 10: Pharmacotherapy trials and their levels of evidence (LOE)

Agent

Findings

LOE

Sildenafil in 12 healthy
premenopausal women [339]

Women randomized to 50mg sildenafil or placebo across
two sessions. Significant increase in vaginal engorgement
(VPA) during erotic stimulus conditions but no effect on
subjective sexual arousal.

2

Sildenafil in 557 estrogenized
and 204 estrogen deplete preand post-menopausal women
with mixed sexual dysfunctions
[340]

Women randomized to 10-100mg sildenafil for at-home
use. No significant improvement on subjective sexual
arousal and subjective perception of genital arousal, as
assessed by several different measures.

2

Sildenafil in women with FSAD
and no complaints of desire
disorder [341]

Significant benefit of sildenafil beyond placebo.

2

Sildenafil in premenopausal
women with FSAD [342]

Signficant improvement in subjective sexual arousal,
pleasure, orgasm, and frequency of orgasm. However,
unvalidated questionnaires used.

3

Sildenafil in sexually healthy
women [343]

Significant improvement over placebo on arousal, orgasm
and enjoyment, now with a validated questionnaire.

2

Sildenafil in 34 postmenopausal
women with genital FSAD and/or
FOD [43]

Only those women with impaired genital arousal, as
assessed with a vaginal photoplethysmograph, showed a
significant benefit of 50mg sildenafil.

2

Sildenafil in women with spinal
cord injury and FSAD [42]

Significant beneficial effect of sildenafil on genital (VPA)
and subjective sexual arousal. The beneficial effects of
sildenafil over placebo were most evident in the strongest
stimulus condition of both visual and manual stimulation.

2

Sildenafil in 30 women with
diabetes Type 1 [344]

Sildenafil significantly improved subjective indices of
arousal, and improved orgasm, sexual enjoyment and
dyspareunia compared to placebo. Clitoral blood flow
(using clitoral Doppler ultrasonography) was higher with
sildenafil compared to placebo and compared to baseline.

2

1189

NEW comitte 24.indd 1189

8/25/2010 1:20:51 PM

Table 10: Pharmacotherapy trials and their levels of evidence (LOE)

Alprostadil in a single-blind trial in
women with FSAD [347]

No significant difference beyond placebo. A comparison of
the lowest with the highest dose did show some effects in
the expected direction, but these effects were estimated by
visual inspection by an MD. It is unknown whether that MD
was also blinded to treatment.

2

Alprostadil in postmenopausal
women [348]

Significant benefit over placebo on genital sensation,
subjective sexual arousal, and sexual satisfaction.

2

Phentolamine administered orally
in postmenopausal women with
FSAD [349]

Significant positive effect on subjective and genital sexual
arousal (VPA).

2

Phentolamine in a placebocontrolled trial administered
both orally and vaginally
to estrogenized and nonestrogenized postmenopausal
women [350]

Subjective sexual arousal was significantly higher than
placebo with the highest doses of both applications of
phentolamine (in estrogenized women only).

2

Levodopa in a placebo-controlled
study of sexually healthy men
and women. [351]

No significant enhancement of Achilles tendon reflex in
men (a measure of somatic motor preparation).

2

Apomorphine administered daily
to premenopausal women with
HSDD and FSAD [352]

Bremelanotide administered to
postmenopausal women with
FSAD [354]

Significant improvement in sexual function.

Significant increase in desire but not arousal.

2

2

1190

NEW comitte 24.indd 1190

8/25/2010 1:20:51 PM

5. Dopamine agonists
Dopaminergic drugs might be interesting because
other than the previously discussed drugs, they have
a direct effect on the brain and may therefore have
a positive influence on sexual arousal and desire.
Levodopa significantly enhanced the Achilles tendon
reflex in men, indicating somatic motor readiness
[351]. However, apomorphine significantly improved
sexual function in 44 women with HSDD and FSAD.
Side-effects were mainly nausea, vomiting, and
dizziness [352]. Sumanirole is a dopamine agonist
that specifically targets D2-receptors. The effect of
this drug in women with complaints of sexual arousal
and desire were studied in an unpublished, placebo
controlled laboratory study where no effects on
genital or subjective sexual arousal were found.

6. Buproprion
Buproprion was used in one uncontrolled study to
counteract the sexual side-effects of selective serottonin reuptake inhibitors. Keeping in mind that no adeequate control was used, the authors concluded that
the results point to relief of the sexual complaints
[353] (Level 4).

7. Bremelanotide
Bremelanotide is an analogue of the naturally occurrring peptide alpha-melanocyte-stimulating hormone
(alpha-MSH). A single intranasal dose of this melannocortin receptor agonist resulted in increased repports of sexual desire and arousal in premenopausal
women with sexual arousal disorder [354]. After this
initial favorable result, studies were suspended due
to undesirable side-effects.

d) Physical aids for FSAD
In the past 10 years, a new, non-pharmacological
approach to FSAD was developed. The EROS
Clitoral Therapy Device (CTD) consists of a small
cup that can be placed over the clitoris, and a pump
that creates a vacuum over the clitoris. A study in
20 women with FSAD and 12 healthy controls
found improvements in genital sensation, vaginal
lubrication, ability to reach orgasm, and sexual
satisfaction relative to pretreatment [355] (Level 3).
The authors speculated that “the increased vaginal
lubrication resulting from clitoral engorgement with
the EROS-CTD is due to activation of an autonomic
reflex that triggers arterial vasodilatation with
subsequent increases in transudate and lubrication”.
This ‘medical’ device again demonstrates that,
if proven effective in larger groups of women with
sexual arousal difficulties, many if not most sexual
arousal problems are due to a lack of adequate
sexual stimulation.

Recommendations:
Although testosterone showed a beneficial effect

on sexual arousal as measured with a vaginal phottoplethysmograph, these are supraphysiological
levels with an unknown long-term safety profile.
There is no evidence for increased subjective exccitement or pleasure. Currently, no recommendattion for pharmacotherapy for FSAD can be made
due to lack of efficacy and/or unwanted side-efffects. Women with various medical conditions
rather than medically healthy women may have an
impaired genital response and may therefore gain
from peripheral, genital arousal enhancing agents.
GRADE C

IV. ISSUES SPECIFIC TO LOSS OF
ORGASM
1. Definition of orgasmic disorder in
	women
In the recent Prevalence of Female Sexual Probllems Associated with Distress and Determinants
of Treatment Seeking (PRESIDE) study, a crosssectional population-based survey of female adults
in the United States, 18 years and older, FOD was
present in 20.5% of the 31,581 respondents, being
a distressing problem in 4.7 % [31]. Cross-cultural
data of women aged 40-80 show an incidence of
16%, with the greatest prevalence in Asia and the
lowest in Northern Europe [50].
In the DSM-IV, FOD is defined as: “Persistent or reccurrent delay or absence of orgasm following a normmal sexual excitement phase” [1]. The international
committee assembled in 2003 by the AUAF proposed
an alternative definition of Women’s Orgasmic Disoorder (Table 1) that emphasized that the diagnosis
could only be made if high levels of sexual arousal
were able to be attained by the woman [41]. In other
words, according to these definitions, the woman
who does not experience orgasm but also does not
experience a sufficiently high level of sexual arousal
(presumably to facilitate orgasm) would not be giveen a diagnosis of FOD, but rather just FSAD. With
the publication of DSM-V in 2013, there have been
proposed new criteria for FOD[356]. The main differeence between DSM-IV - TR and proposd criteria for
DSM-V is the addition of “markealy reduced intensity
of organic sensation”.

2. etiology of orgasm disorder
Orgasm has been the subject of interest and research
for many years. Both the study of the biological asppects, the subjective appraisal of the events and the
correlation between the two have been examined.
While the early studies contemplated physiologiccal parameters such as heart rate, blood pressure,
contraction of “target organs” [10,357], later studies
have focused on the involvement of the peripheral
nervous system, spinal cord pathways and brain areeas engaged, as well as neuroendocrine influences.
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An extensive review of the literature has been
published following the previous 2003 International
Consultation on Sexual Dysfunctions [358] and at the
time of this publication, there are no significant new
data on the subject except what is briefly discussed
below.
The pathophysiology of orgasmic disorders involves
biological as well as psycho-social predisposing and
precipitating factors. A genetic influence on variation
in female orgasmic function has been assumed,
since the intra-class correlation for frequency of
orgasm during intercourse and masturbation has
been found higher for monozygotic twins (31% and
39%, respectively) than for dizygotic twins (10%
and 17%; p=0.0001) [359] (Level 3). Moreover, the
heritability for orgasm problems in intercourse is
approximately 31%-34% and for orgasm problems
with masturbation is approximately 37%-45%
[360,361] (Level 3). Data from a recent twin registry
database on 2,035 British women indicate that some
measures of personality (e.g., introversion, emotional
instability, not being open to new experiences) and
emotional intelligence were associated with orgasmic
dysfunction in women [362,363] (Level 3) though
these data need to be replicated.
In their 1997 review, Heiman and Meston concluded
that only Directed Masturbation treatment for
primary anorgasmia fulfils the criteria of “wellestablished”, and Directed Masturbation studies
for secondary anorgasmia fall within the “probably
efficacious” group [364]. This conclusion is still valid
up to date. Directed Masturbation in conjunction with
sex education, anxiety reduction techniques and
CBT remain the main therapeutic tools. No effective
pharmacological treatments have been found to date
for FOD [365].
In 98 women with SSRI-induced FOD who were
recruited over four years across 7 American treatment
centers, half were randomized to receive 50 or
100mg sildenafil and the other half the placebo pill
[366]. Those in the treatment group had significantly
fewer negative sexual side effects. However, the
highly specific inclusion criteria calls into question
the generalizability of the findings.

Recommendations:
There are no significant new data on FOD since
the 2003 International Consultation meeting.
There are some preliminary genetic research from
twin registries showing a significant heritability
factor to orgasmic problems with intercourse and
masturbation. There is one published RCT of
sildenafil showing positive effects on orgasmic
disorder in a highly selective sample of women with
SSRI-induced FOD. GRADE C

V. THE PLACEBO RESPONSE
It has become increasingly apparent in pharmaceuttically sponsored RCTs that there is a notable placcebo response among women randomized to the
placebo arm of a drug trial. For example, in studies
of sildenafil, the placebo response was at least 40%
[340,341]. In recent testosterone trials, there is also
a notable placebo response. For example, among
estrogen deplete postmenopausal women, the inccrease in sexually satisfying events in the placebo
group (0.7 units) was no different than the increase
seen in the 150µg group (1.2 units) – although both
groups were lower than the 300µg testosterone group
[302]. Among surgically menopausal women, the
placebo response was comparable to the increase
in sexually satisfying events seen in both testosteroone groups. Among premenopausal women, 43.5%
of women in the placebo group experienced a signnificant increase in sexually satisfying events which
was comparable to the proportion experiencing beneefit in the one 56-µL spray (46.2%), one 90-µL spray
(57.8%), and two 90-µL spray (54.7%) groups [304].
Recently, there has been a systematic effort to better
understand the placebo response in pharmacological
trials for female sexual dysfunction and there have been
three studies by Bradford and Meston to this effect.
In a review of 16 placebo-controlled pharmacological
trials in women’s sexual dysfunction, Bradford and
Meston attempted to quantify the degree of placebo
response [367] (Level 3). Their review focused on
trials of women seeking treatment in which a placebo
effect could be calculated. Studies employing a
retrospective design and/or studied postmenopausal
women, and studies focusing on sexual desire (as
opposed to sexual arousal) endpoints were more
likely to show placebo effects.
Bradford and Meston [368] (Level 2) then examined
correlates of the placebo response among 16 women
receiving the placebo arm in one of their randomized
controlled trials of gingko biloba. The pre- to posttreatment change in overall FSFI scores was 4.66,
representing a large effect size of d = 0.73. Age,
length of relationship at baseline, and changes in
relationship adjustment, were all significantly correllated with the placebo response whereas psychologiical symptoms, baseline sexual function, and baselline relationship adjustment scores were not. Marrried women showed a stronger placebo response
whereas SSRI use was associated with a smaller
effect. There were no significant differences in the
magnitude of the placebo response based on ethnnicity or based on diagnosis (either FSAD or FOD).
In an unpublished examination of placebo effects, 50
women participating in a pharmaceutically-sponsored
trial of Cialis versus placebo for FSAD, Bradford and
Meston found that the strongest predictor of the plac-
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cebo effect was the degree of decrease in sexual
distress [369] although improvements in sexual satiisfaction also correlated with the placebo response.
In fact, this study found no significant difference in impprovements in sexual frequency between the placebo
and treatment groups. Interestingly, this study also
found that the placebo group resulted in a significant
increase in genital stimulation received by a partner.
In speculating about the potential mechanisms by
which the placebo response occurs, Bradford and
Meston [367] reasoned that expectancies may parttially explain this effect (e.g., expecting an enhanced
sexual response). However, it is also possible that
other mechanisms, such as desirable responding,
regression to the mean, and effects of repeated
measurement may have underlined this effect.
Study design related factors, such as investigator
effects, assessment strategy, duration of treatment,
dosing schedule, selection criteria, and treatment
procedures, may also have affected the placebo
response [367] and the finding that studies which
employ identical methodologies show comparable
rates of placebo effects supports this possibility.
The authors also speculated that enrolling in a treatmment trial that requires a minimum number of sexual
events per week may enhance communication bettween partners and subsequently enhances sexual
response [368]. However, they also acknowledged
that enhanced sexual response may have facilitated
emotional intimacy and communication between the
partners.

Recommendations:
Clearly, statistical significance is not a sufficient
indicator for determining treatment response
between placebo and active treatment arms of a
particular trial. Instead, the magnitude of placebo
effects is important to consider as well as the
clinical meaningfulness of the group differences.
In the future, the magnitude of placebo effects and
the correlates of the placebo response may also
be used to guide thinking about a particular sexual
dysfunction’s etiology. GRADE B

VI. PERSISTENT GENITAL AROUSAL
DISORDER
1. What is Persistent Genital Arousal
Disorder?
Persistent Genital Arousal Disorder (PGAD) is a
perplexing condition characterized by high levels of
genital arousal occurring in the absence of subjective
sexual interest or desire. Complaints by sufferers
include clitoral tingling, irritation, vaginal congestion,
vaginal contractions, throbbing, pressure and pain,
as well as spontaneous orgasms in some cases.

Attempts to quell the genital arousal by engaging in
masturbation or sexual activity usually provides only
temporary relief or even more arousal and activation.
Although it is not a formal category of dysfunction in
the DSM-IV-TR, PGAD might currently be diagnosed
as a Sexual Dysfunction Not Otherwise Specified.
The diagnosis of PGAD is made based on the
presence of all five of the following features: (a) the
physiological responses characteristic of sexual
arousal (genital vasocongestion and sensitivity)
persist for an extended period of time (hours to days)
and do not subside completely on their own; (b) the
genital arousal does not resolve completely despite
one or more orgasms; (c) the persistent genital
arousal is experienced as unbidden, intrusive and
unwanted; (d) the persistent genital arousal may be
triggered not only by sexual activity but by nonsexual
stimuli as well (e.g. vibrations from a car) or triggers
may not even be apparent; and most importantly,
(e) there is at least a moderate or greater feeling
of distress associated with the experience [370].
Hypersexual states often associated with mania,
sexual compulsivity or stimulating social drugs
preclude a diagnosis of PGAD.

2. PGAD Prevalence
Leiblum and her colleagues have published three
internet based studies on PGAD using data from
women who completed web-based surveys conccerning the condition [370-372] (Level 3). These ressearch reports found high levels of stress and anxieety among sufferers as well as a greater incidence of
obsessive-compulsive and somatization symptoms
in PGAD women. Unlike women who met some, but
not all features of the condition (a non-PGAD group),
PGAD women reported that the genital arousal they
experienced was more intense, continuous, unwwanted and distressing than that of the non-PGAD
women, many of whom enjoyed the unsolicited genittal arousal.
Although in many cases, the dysphoric mood of
PGAD sufferers preceded their first experience of
unsolicited genital arousal, the unremitting nature of
the symptoms coupled with the lack of relief predispposes some women to become severely depressed
and even suicidal [373]. The distress associated with
the disorder is compounded by the fact that many
women feel embarrassed and humiliated about revvealing the condition to intimate partners and health
care providers. The shame and embarrassment atttached to the symptoms has most likely contributed
to the phenomenon going unrecognized and underreported. As a result, there are currently no reliable
figures on the prevalence of PGAD, although it may
not be as rare as initially described.

3. PGAD Etiology
At this time, there is little consensus regarding the
etiology of PGAD. Based on individual case reports or
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small series of cases, Goldstein [374] has suggested
the following major etiological possibilities: (i) central
neurological changes (e.g., post-injury, specific brain
lesion anomaly) (ii) peripheral neurological changes
(e.g., pelvic nerve hypersensitivity or entrapment)
(iii) vascular changes (e.g., pelvic congestion), (iv)
mechanical pressure against genital structures, (v)
medication-induced changes, and (vi) psychological
changes (stress) or some combination of all of the
above. There have been case studies that document
the onset of PGAD secondary to neurological
pathophysiology [374]. Leiblum and Goldmeier [375]
note that some women have associated the onset
of PGAD symptoms with the initiation of treatment
with SSRIs and other mood stabilizers. Other
possible triggers that have been identified include
the cessation of treatment with antidepressant
medication, beginning menopause, physical
inactivity, and severe stress [373]. A recent study
found an association between restless leg syndrome
and PGAD and suggested that the pharmacological
treatment of the former may be helpful to women
with PGAD [375].
From a psychological perspective, Leiblum and
Chivers [376] have postulated that women with
PGAD may be more vigilant in monitoring small
changes in their physical well-being than women
who simply report unsolicited but untroubling genital
arousal. This tendency may reinforce a possible
underlying pathophysiological mechanism, and lead
to perpetuation of the arousal. It is not known at
this time whether the distress experienced by PGAD
patients as compared with non-PGAD women stems
from the kind, intensity or duration of the genital
sensations, or how these women label and account
for the arousal.

tors). Cognitive-Behavioral interventions have been
used to enhance coping skills and assist in interruptiing the cycle of anxiety and catastrophizing of the
symptoms. Mindfulness based intervention has also
helped since anxiety worsens symptoms by leading
to more autonomic nervous system activation, and
often, more genital arousal [379] (Level 4).

5. Future directions with PGAD
More research is clearly needed to investigate the
etiology, causes and treatments of PGAD. In addittion to extensive medical histories and psychological
evaluations, the collection of comprehensive physioological data including gynecologic examinations,
thermograph measurement of the genital area, pelvvic floor muscle tone data, the measurement of hormmone levels, fMRI brain scan information, evaluation
of the sensitivity of the genital tissue areas, etc.,
will be key in elucidating the disorder. Since little
is known about the range and diversity of women’s
sexual response, investigations into PGAD will likely
shed light on the dynamics of arousal, desire, and
female sexual functioning.

Recommendations:
PGAD is a distressing intrusive condition that
is relatively new to the sexual dysfunction
lexicon. Data on prevalence, pathophysiology,
and treatments is very scant and there are no
randomized controlled trials on any available
treatment method. Psychoeducation and support
are important in the early stages of intervention.
There may be relief with medications (e.g., mood
stabilizers, SNRIs), anesthetizing medications,
pelvic floor physiotherapy, psychological therapy,
and mindfulness may be helpful for the condition
and may be tried alone and/or in combination with
one another. GRADE C

4. PGAD Treatment
While there is no generally accepted treatment for
PGAD, current interventions [377,378] focus largely
on symptom management (Level 4). Guidelines
have been published but notably they are based on
case reports and not on RCTs [379]. Psychoeducattion and social support are often the first steps as pattients are relieved to discover that they are not alone
in their experience and become aware of the stimuli
which exacerbate symptoms. In addition, a first step
should involve reducing or eliminating any identifiaable factors which have exacerbated the symptoms.
Anesthetizing agents or ice may be used to numb
the area. Pelvic massage or stretching exercises
are sometimes helpful in reducing pelvic tension.
Medication management is largely achieved by trial
and error as certain medications may be associaated paradoxically with either alleviation or activattion of the symptoms. Mood stabilizing, anti-seizure
medications such as valproic acid (Depakote) have
helped some women, while others report relief with
SNRIs (Selective Norepinepherine Reuptake Inhibit-

VII. CONCLUSION
1.Our study and understanding of women’s sexuality
occurs through an ethnocentric lens
2.Desire and arousal/orgasm are two sides of the
same “sexual coin”
3.Sexual stimulation must be assessed
4.In healthy women, the potential to become
aroused is not the problem, but the contextual/
relational factors usually are. Women with somatic
conditions may benefit from drugs that enhance
genital response
5.Good methodological trials on psychological
treatments are needed
6.Placebo effects are valid, may underscore
contextual factors, and should be further studied
7.Subjective excitement, pleasure, and relationship
satisfaction should be targeted endpoints
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Women’s Sexual Pain Disorders

Jacques J.D.M. van Lankveld, Michal Granot,
Willibrord C.M. Weijmar Schultz, Yitzchak M. Binik,
Ursula Wesselmann, Caroline F. Pukall,
Nina Bohm-Starke, Chahin Achtari,
1. Terminology

I. Introduction
The sexual pain disorders, dyspareunia and
vaginismus, have provided special challenges
to health professionals. The primary challenge,
perhaps, has been the continuing controversy
concerning how to conceptualize and treat sexual
pain. Robert Latou Dickinson noted this as early as
1933 by writing:
“The surgeon thinks of difficult coitus in terms of
a knife passed through muscles in spasm; the
psychiatrist thinks of dyspareunia as a mental knot
to be disentangled by analysis; the gynecologist
who is weary of patching - poor and late patching begins to think in terms of prevention through routine
premarital examination and instruction” [1].
This continuing uncertainty about treatment is compp
plicated by the clinical challenge of dealing with
highly distressed patients. Sims [2] described this in
the following way:
From personal observation I can confidently assert
that I know of no disease capable of producing so
much unhappiness to both parties of the marriage
contract… ([2] p. 361).
The combination of professional uncertainty and
patient distress often makes standard examinations
and interviews lengthy and difficult. Understandably,
many professionals have avoided treating and
investigating dyspareunia and vaginismus. Although
there has been increased clinical and research
attention in the last 10 years, there is still much basic
missing information.

The term “vaginismus” was coined by Sims in the
second half of the 19th century and continues to be
used today by gynecologists, mental health professp
sionals, sexologists and physicians in general. By
contrast, a very large number of labels and classp
sification terms have appeared which describe
painful intercourse or dyspareunia without known
pathological causes. These include terms such as
(generalized, localized, dysesthetic, essential or
(hemi) vulvodynia, clitorodynia, vulvar dysesthesia,
focal vulvitis, vulvar adenitis, vulvar vestibulitis, (provp
voked/unprovoked/generalized/localized) vestibulodp
dynia, burning vulva syndrome, pelvic pain, etc. In
recent years, there has been an increased emphasis
in describing and classifying vulvar pain whether or
not it is linked to a pathological state. The Internatp
tional Society for the Study of Vulvar Disease (ISSVp
VD) has recently published updated versions of their
classifications of vulvar pain [3]. There has not been
parallel activity in describing and classifying deeper
vaginal/pelvic pain. For many women who complain
of pain during intercourse, there is a combination of
superficial (vulvar) and deeper (vaginal/pelvic) pain.
In addition, it is often unclear whether the pain can
or should be attributed to a disease process or not.
The term “sexual pain” was introduced in the DSMIII-R and refers to both dyspareunia and vaginismus
when they are not directly caused by physical patp
thology. The rationale for the introduction of this term
is not clear [4].
While such nosological and terminological confusion
is not uncommon in the health sciences especially
when multiple disciplines are involved, it has
impeded research and clinical communication. In
this chapter, we will for convenience sake continue
to use the traditional mental health terms vaginismus
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and dyspareunia. When there is a focus on vulvar
pain and the literature warrants it, we will use
diagnostic terms such as “provoked vestibulodynia”
(PVD) as suggested by the new ISSVD classification.
Developing a uniform, comprehensive and reliable
nosology remains a challenge.

2. Classification as a sexual 		
	dysfunction, disease or pain 		
	syndrome,
The diagnostic operationalization of vaginismus by
Sims (1861) as a spasm of the pelvic floor muscles
remained virtually unchallenged until recently [2].
The presumed etiology of this spasm, however, has
been attributed to varying causes, ranging from a
psychosomatic fear of sex and/or vaginal penetratp
tion to the repeated or imagined experience of pain
during intercourse. Typically, once anatomical and
disease-related causes of pain or difficulties in penep
etration were excluded, vaginismus was considered
by most authorities and classification systems as a
sexual dysfunction. While the ICD-10 continues in
this tradition, it also allows for the classification of
vaginismus as a pain syndrome.

II. NEUROBIOLOGY OF THE PELVIS
A basic understanding of the neurobiology of the
pelvic floor is paramount to gain further insight into
the pathophysiology of urogenital disorders (which
are characterized by disturbances of sensation and
motility) and to develop effective clinical managemp
ment strategies for patients presenting with these
syndromes [7].
Over the last 15 years, the basic neurobiology of the
pelvic floor, despite its complexity, has come to be a
reasonably well-developed discipline owing to an incp
creasingly refined knowledge of principles pertaining
to the neuroanatomy and neurochemistry of pelvic
functions [8].

Dyspareunia has traditionally been conceptualized
either as the direct result of physical and anatomical
factors or as a reflection of psychological/sexologicp
cal difficulties. Some recent research and theorizip
ing suggests that these two views might be usefully
combined under the rubric of pain syndrome, though
many consider this approach controversial [5].
Whichever conceptualization one adheres to for the
understanding of “sexual pain”, it is clear that both
vaginismus and dyspareunia are frequently comorbp
bid with DSM-IV sexual dysfunctions such as hypoap
active sexual desire disorder, female sexual arousal
disorder and orgasmic disorder.

3. Sexual pain and evidence-based 		
	reporting
The Oxford system of levels of evidence is
unfortunately not well suited to this literature since
there are not many high quality studies or systematic
reviews. Nonetheless, each relevant study cited in
this chapter is graded according this system. This
will allow for comparisons of the quality of evidence
concerning dyspareunia and vaginismus with other
problems covered in this volume. In comparing
the number and quality of studies available for this
chapter as compared with those available for the
2004 version, it is encouraging that there are many
new studies and several replications of previously
reported findings. It is also very encouraging that
the first randomized controlled trial (RCT) for the
treatment of vaginismus has been published [6].
These developments bode well for the future of the
field.

Figure 1. The neuroanatomy of the pelvis and the
pelvic floor. From: Wesselmann, U., A.L. Burnett,
and L.J. Heinberg, The urogenital and rectal pain
syndromes. Pain, 1997.73(3): p. 269-94. Reprinted
with permission of Elsevier Publishers.
Although this diagram attempts to show the innervattion in humans, much of the anatomic information is
derived from animal data. (CEL, celiac plexus; DRG,
dorsal root ganglion; HGP, hypogastric plexus; IHP,
inferior hypogastric plexus; PSN, pelvic splanchnic
nerve; PUD, pudendal nerve; SA, short adrenergic
projections; SAC, sacral plexus; SCG, sympathetic
chain ganglion; SHP, superior hypogastric plexus;
Vag, vagina.).
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It is important to note that this summary attempts to
derive as much information as possible from investp
tigations involving humans although some generalip
izations are necessarily taken from animal studies,
recognizing that much research in this field is still in
its infancy. Many of the animal studies concerned
with the characterization of the autonomic outflow to
the pelvis (unless they were specifically designed to
assess the female reproductive tract) have primarip
ily been conducted in male animals. This caveat is
important since there is some evidence to suggest
that pelvic floor and perineal innervation may differ
between men and women [9].

1. Neuroanatomy of the pelvis and
	pelvic floor
The pelvis and pelvic floor are innervated by both
divisions of the autonomic nervous system, the
sympathetic and parasympathetic divisions, as
well as by the somatic motor and sensory nervvous systems (Grade A). In a broad anatomical
view, dual projections from the thoracolumbar and
sacral segments of the spinal cord carry out this
innervation, converging primarily into discrete perp
ripheral neuronal plexuses before distributing nerve
fibers throughout the pelvis (Figure 1). Interactive
neuronal pathways routing from higher origins in
the brain through the spinal cord add to the compp
plexity of neuronal regulation in the pelvis. While it
is important to appreciate the influence of suprasp
spinal centres in the coordination of pelvic organ
activities, it is beyond the scope of this review to
discuss these interactions in further detail [10-16].
The nomenclature of the various plexuses, ganglia,
and nerves in the pelvic cavity is varied and sometp
times confusing, presenting designations from both
Nomina Anatomica and clinical usage [17, 18]. In
this review, we have used the anatomical nomenclatp
ture, the clinical usage is given in brackets: superior
hypogastric plexus (presacral nerve), hypogasttric plexus (hypogastric nerve), inferior hypogasttric plexus (pelvic plexus) and pelvic splanchnic
nerve (pelvic nerve).

a) Pelvic Autonomic Innervation
Within the pelvis, the inferior hypogastric plexus
is regarded to be the major neuronal integrative centp
ter [19]. Neuroanatomical studies have confirmed
its retroperitoneal location adjacent to each lateral
aspect of the rectum, with interconnections between
the left and right inferior hypogastric plexuses at the
posterior aspect of the rectum [20-22]. It innervates
multiple pelvic organs, including the urinary bladder,
proximal urethra, distal ureter, rectum and internal
anal sphincter, as well as genital and reproductive
tract structures [23]. The anterior part of the inferior
hypogastric plexus, associated with the distal extent
of the hypogastric plexus (hypogastric nerve), is refp

ferred to as the paracervical ganglia. These ganglia
are situated in the parametrium lateral to the cervix
and the upper part of the vagina, and they distribute
nerve fibers to the corpora cavernosa of the clitoris,
vagina, and periurethral tissues [24].
Neuronal input to the inferior hypogastric plexuses
involves sympathetic and parasympathetic systtems. Sympathetic nerves originate in the thoracp
columbar segments of the spinal cord (T10-L1)
and condense into the superior hypogastric plexus
located just inferior to the aortic bifurcation. Pregp
ganglionic efferents originate largely in the intermedp
diolateral cell column, whereas afferents have their
cell bodies located in dorsal root ganglia of these
segments. Nerve fibers project from the superior
hypogastric plexus as paired hypogastric plexuses
(hypogastric nerves) and fuse distally before divergip
ing bilaterally into branches destined for the inferior
hypogastric plexuses. Additional sympathetic innp
nervation to genitourinary organs may involve pregp
ganglionic nerves which synapse on postganglionic
nerves originating in sympathetic chain ganglia;
these postganglionic nerves join sacral nerves
and course to their destinations via pelvic somatic
neuronal pathways (see description below) [25].
Parasympathetic preganglionic nerve efferents are
thought to arise from cell bodies of the sacral parasp
sympathetic nucleus located in the intermediolateral
gray matter of the sacral spinal conus (S2-S4) and
fuse as the pelvic splanchnic nerve before entering
the inferior hypogastric plexus [26, 27]. Parasymppathetic afferents have cell bodies located in the
S2-S4 dorsal root ganglia and course also within the
pelvic splanchnic nerve. In addition to its parasympp
pathetic efferent and afferent component, the pelvic
splanchnic nerve also receives postganglionic axonp
ns from the caudal sympathetic chain ganglia [28].
A distinctive distribution of pelvic autonomic innervatp
tions is recognized at the urogenital organ level. In
women, it involves inferior hypogastric plexus projp
jections deriving primarily from the paracervical gangp
glia part of the plexus. Conspicuous nerve trunks run
in the adventitia of the vagina parallel to its long axis,
sending off anterior branches that course to the clitorp
ris and periurethral tissues and local branches which
enter the vaginal smooth muscle walls [18, 29]. A
network of nerve fibers tends to follow vascular distribp
butions and conspicuously terminates at the junction
between the subepithelial connective tissue and the
vaginal epithelium as well as within the epithelium.
Nerve density is observed to be greater in the
distal vagina compared with proximal regions
and in the anterior vaginal wall as compared to
the posterior vaginal wall [29, 30]. These regional
differences in vaginal innervation are supported by
psychophysical studies, which have identified a relatp
tive sensitive position to electrical stimuli in the anterp
rior vaginal wall as compared to other vaginal areas
[31]. A network of nerves rather than discrete nerves
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pierce the urogenital diaphragm to supply the vulvar
tissues which engorge with sexual arousal.
Recent research data from spinal cord transected
rats and women with spinal cord injury suggest
that the vagus nerves can convey genital sensory
input directly to the brain, completely bypassing the
spinal cord [32-35]. Vaginal-cervical mechanical
self-stimulation in women diagnosed with spinal
cord injury at the T10 level resulted in activation of
brain regions to which the vagus nerves project, the
Nucleus of the Solitary Tract, as demonstrated in
PET [33] and fMRI [35] studies.

b) Somatic Innervation
Somatic efferent and afferent innervation to the
pelvis is generally understood to involve the sacral
nerve roots (S2-S4) and their ramifications. Somatic
efferents arise within Onuf’s nucleus situated in
the ventral horn of the S2-S4 spinal conus, and
afferents reach the dorsal horn with their cell bodies
in dorsal root ganglia of these segments [36].
Central projections of somatic afferents overlap with
pelvic nerve afferents within the spinal cord, which
theoretically allows coordination of somatic and
visceral motor activity [25].
The sacral nerve roots emerge from the spinal cord
forming the sacral plexus, from which the pudendal
nerve diverges (S2-S4, with the S3 segment providing
the largest contribution) along with the sciatic nerve
between an initial division of sacral nerves and a
subsequent division of fibers that intermingle with
autonomic pelvic nerves coursing to the inferior
hypogastric plexus [37-41]. The pudendal nerve
also receives postganglionic axons from the caudal
sympathetic chain ganglia. In general, the pudendal
nerve runs medial to the internal pudendal vessels
along the lateral wall of the ischiorectal fossa dorsal
to the sacrospinous ligament. The pudendal nerve
divides into upper and lower trunks [38]. The lower
trunk of the pudendal nerve gives rise to the inferior
rectal nerve innervating the external anal sphincter
and perianal skin. The dorsal nerve of the clitoris
is derived from the upper trunk of the pudendal
nerve. The clitoral and perineal neurovascular
bundles are paired terminations of the pudendal
neurovascular bundles. They arise at the
pelvic sidewall. The clitoral neurovascular bundle
ascends along the ischiopubic ramus to meet the
neurovascular bundle from the other side close to the
midline. The crura join to become the joined corpora
(the body of the clitoris). The clitoral neurovascular
bundles pass to the superior surface of the clitoral
body to course along that surface, supplying the
clitoris but also largely passing as an intact large
neural trunk into the clitoral glans. The perineal
neurovascular bundle supplies the urethra and
bulbs. The remaining branch of the pudendal nerve,
the perineal nerve, arises either from the upper or

lower trunk or both trunks and provides innervation to
the ischiocavernous, bulbocavernous and superficial
transverse perineal muscles and the striated urethral
sphincter and labial skin [38].
Many anatomical texts have described that the pelvp
vic floor muscles receive a dual innervation by the
pudendal nerve and direct branches of the third and
fourth sacral motor nerve roots [42-44]. However, a
study in female cadavers published in 2002 found
that a nerve directly originating from sacral foramina
S3 to S5 crosses the superior surface of the pelvic
floor to innervate the three levator ani muscles: iliocp
coccygeal, pubococcygeal, and puborectal muscles
[38]. No pudendal nerve branch that innervated the
levator ani muscles could be identified in this study.
Branches of S4-S5 nerve roots forming the coccygp
geal plexus distribute to perineal, perianal, and labial
(or scrotal) skin [40].

c) Innervation of the Vulvar and Vaginal
Area - Clinical Relevance
Most studies on vulvar/vaginal innervation have
been derived from animal studies [7, 45]. Compared
to other areas of neuroscience little is known about
the functional neural correlates that signal the wide
range of sensations from the vulvar and vaginal
area ranging from pleasure to pain. The vulva is
densely innervated by branches of the pudendal
nerves (somatic nerves), conveying information
about gentle and intense mechanical stimulation
to the sacral spinal cord (S2-S4). The vagina is
innervated by the pelvic nerves (parasympathetic
nerves). The cervix and adjacent fornix region of
the vagina are innervated more densely than the
rest of the vagina by the pelvic and hypogastric
nerves. Information arriving from the vulva, vagina,
and cervix is conveyed to widespread regions of the
CNS, implying that stimulation of these regions can
affect a wide range of physiological and perceptual
functions [15, 46-48]. Fibers innervating the vagina
are activated by both gentle and intense mechanical
stimulation, including noxious stimuli [46, 49].
Mechanical probing (non-noxious stimuli) of the
vagina and/or cervix has produced antinociceptive
effects in rats and analgesia in women [50, 51]. The
urogenital sinus of the embryo differentiates into
the adult urachus, bladder, urethra, and vestibule,
which in the adult comprises a shallow funnel of
endodermal origin, sandwiched in between the
(ectodermally derived) vulva and vagina proper
[52-55]. The human vulvar vestibule contains free
nerve endings but has no specialized nerve endings
such as Meissners or Pacinian corpuscles [30]. The
first survey of the innervation pattern in the human
vagina using a pan-axonal marker was published in
1995 [29]. Free intraepithelial nerve endings were
only detected in the introitus vaginae region. These
very superficial free nerve endings are considered to
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be nociceptive or thermoceptive [56]. Studies in rats
have demonstrated, that the extent of the vaginal
innervation varies as a function of the gonadal
hormonal status [57]. This plasticity of the innervation
is not restricted to the vagina, but has been reported
in other parts of the female reproductive tract as well:
remodeling of the innervation has been described
in the rodent and human uterus during the estrous
cycle and during gestation. Estrogen seems to be
a major factor, but not the only one, determining the
level of innervation during the reproductive cycle
[58]. Interestingly, four independent studies reported
vestibular neural hyperplasia in women with vulvar
vestibulitis, which might provide a morphological
explanation for the vestibular hyperalgesia reported
by these patients [54, 59-61]

d) Sexual Pain
Pain arising from within the pelvis and pelvic floor invp
volve diverse neuronal mechanisms, although there
are some general characteristics. In general, sensatp
tions from the pelvic viscera are conveyed within the
sacral afferent parasympathetic system, with a far
lesser afferent supply from thoracolumbar sympatp
thetic origin [62]. Receptive fields in the perineum are
understood to be carried out primarily by sensory-motp
tor discharges associated with pudendal nerve afferep
ents [62, 63]. Entrapment of the pudendal nerve has
been considered as one of the causes of urogenital
pain [64]. While the interactions of sensory afferents
are quite complex, likely possibilities by which these
pathways exert effects on autonomic efferent functp
tion include mediatory effects on spinal cord reflexes
and modulatory effects on efferent release in periphep
eral autonomic ganglia and in peripheral organs.

2. Neurochemistry
An elaborate neurochemical coordination of all compp
ponents of the central and peripheral nervous systems
is necessary for the performance of autonomic and
somatic events in the pelvis. As indicated previously,
the inferior hypogastric plexus represents the major
neuronal center in the pelvis providing a relay station
for interconnecting nerve pathways, but it also represp
sents a critical integrative site for the neurochemical
influences operative in the pelvis [36, 63, 65]. The
structure contains multiple subpopulations of cells,
defined by their putative neurotransmitter contents,
and displays a highly specialized synaptic organizatp
tion and system of signal processing. For example,
while cholinergic preganglionic neurons provide a
primary excitatory input to cholinergic postganglionip
ics, postganglionic nicotinic receptors can provide
feedback inhibition on preganglionic acetylcholine
release. Similarly, noradrenergic sympathetic fibers
synapsing on cholinergic postganglionic neurons or
interneurons in the inferior hypogastric plexus impp
pede cholinergic synaptic transmission [63]. In fact,
neuropeptides, purines, kinins, monoamines, and

amino acids, as well as local factors such as prejunctp
tional muscarinic receptors and non-neural endothelp
lins, may all serve as co-transmitters or neuronal
modulators of classical neurotransmitter (acetylcholp
line and norepinephrine) release. A major sensory
role for urothelially released ATP acting via P2X3
receptors on a subpopulation of pelvic afferent fibers
has been documented in P2X3 knockout mice [66].
Surprisingly, there had been little focus on neurp
rotransmitters in the vulvo-vaginal area. However,
recently several reports have been published both
in animal models and in humans. In rabbits hypotp
thalamic neuropeptides have a contractile and relp
laxant effect on vaginal strips and arteries [67]. In
female rats estradiol down-regulates estrogen-recp
ceptor alpha and up-regulates progesterone-receptp
tor expression in the vagina [68]. Several studies
have focused on steroid receptor expression in the
vaginal epithelium and in the vulvar vestibular mucp
cosa as a function of hormonal contraceptives and
the menstrual cycle. Steroid-receptor expression in
human vaginal epithelium was altered by long-term
use of depot medroxyprogesterone acetate injectp
tions. The relation to other types of contraceptives
did not show a clear picture and there were no diffp
ferences observed between the follicular and luteal
phase samples [69]. Estrogen-receptor beta was
more abundant in the vulvar vestibular mucosa of
women using combined oral contraceptives (COC)
than in women without COC use. During the mensp
strual cycle, progesterone-receptor B was more
abundant in the stromal tissue of the vulvar vestp
tibular mucosa in the follicular phase than in the
luteal phase in healthy women [70]. In women with
PVD, there was a higher expression in estrogen-recp
ceptor alpha in the vulvar vestibular mucosa, but
the epithelial morphology seemed unaffected [71].
CGRP, a neuropeptide known to exist in nociceptive
afferent nerves, was the only neuropeptide detected
in the superficial nerves of the vestibular epithelium
in an earlier study by Bohm-Starke et al [72]. Afferent
nerve distributions within the vascular and nonvascp
cular smooth muscle of the vagina contain the neurp
ropeptides galanin, and substance P [65, 73] while
extensions into the epithelium and between epithelial
cells primarily contain substance P and CGRP [73].
Studies using vestibular biopsy tissue from patients
with PVD have demonstrated an increase in vanilloid
receptor TRPV1 (a receptor expressed by nociceptp
tors) innervation as compared to controls [74].
Clitoral and vaginal vasocongestion is generally assp
sociated with parasympathetic vasodilator mechanp
nisms, among which acetylcholine, VIP, and nitric
oxide appear to be contributing neurotransmitters
[73, 75]. Flaccid genital organ states appear to be
tonically governed by adrenergic and possibly peptidp
dergic sympathetic mechanisms [76]. It is contended
that parasympathetic mechanisms also account for
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vaginal fluid transudation, which accompanies vaginp
nal vasodilatation, and that neuropeptides are primarp
ry candidates for this regulatory function [65, 77, 78].
These recent studies on neurochemical substrates in
the female urogenital area provide a basis for future
research on peripheral neurochemical mechanisms
involved in the etiology of the sexual pain and sexual
arousal disorders. There is already an impressive
body of literature on visceral nociceptive processip
ing and potential novel drug targets [79, 80]. Future
studies could extend these findings to sexual pain
and arousal disorders and might lead to the identificp
cation of peripheral targets for treatment.

III. CHRONIC PAIN PHYSIOLOGY 		
AND SEXUAL PAIN DISORDERS
1. Current Neuromatrix Theory Of 		
Pain
Pain is a complex sensation involving sensory-discp
criminative (localization of the stimuli, detection of
intensity and quality discrimination), affective-motp
tivational (encompassing emotional reactions, an
arousal and selective attention to the painful stimuli)
and cognitive-evaluative aspects (anticipation, attentp
tion to the painful stimuli and comparison with past
experience) (Grade C) [81].
The classical pain theory that has been established
over the last 40 years states that there are two parallel
pain processing systems operating at a cortical and
subcortical level; the lateral and medial pain systems
[81]. The lateral pain system, comprising the lateral
projections of the spinothalamic tract, is also termed
the neospinothalamic pathway. This pathway projep
ects to the lateral thalamic nuclei and subsequently
to the primary and secondary somatosensory cortex,
and also to the parietal operculum and the insula.
By contrast, the medial pain system, also termed the
paleospinothalamic pathway, projects to the intralamp
minar and medial thalamic nuclei and further to the
anterior cingulate cortex, insula, amygdala, hippocp
campus, and hypothalamus; the spinoreticular tract
projects to the parabrachial nucleus and the locus
coeruleus, and the spinomesencephalic tract projp
jections to the periaqueductal grey matter. Whereas
the lateral pain system is mainly associated with the
sensory-discriminative aspects of pain processing,
the medial pain system plays a crucial part in the
motivational-affective and cognitive-evaluative aspp
pects of pain processing, memory for pain, and the
autonomic-neuroendocrine responses [82, 83].
The neuromatrix theory of pain proposes that pain is
a multidimensional experience produced by charactp
teristic “neurosignature” patterns of nerve impulses
generated by a widely distributed neural network the

“body-self neuromatrix” in the brain. This theory suggp
gests a new conceptual framework for understanding
chronic pain disorders. It proposes that the output
patterns of the body-self neuromatrix activate percp
ceptual, homeostatic, and behavioral programs after
injury, pathology, or chronic stress. Therefore, pain
results from the neural network in the brain rather
than directly by sensory input evoked by injury, infp
flammation, or other pathology (Grade C) [84].

2. Neurogenic Inflammation
It is of interest that there are several urogenital and
pelvic pain syndromes in which pain seems to be relp
lated to an inflammatory etiology: interstitial cystitis,
irritable bowel syndrome, prostatodynia (prostatitis)
and PVD. However, despite numerous research effp
forts, no causes for such inflammatory changes have
been identified thus far. It has been suggested that
the pathological changes in PVD occur at three intp
terdependent systems (See Figure 2) including the
vestibular mucosa, pelvic floor muscles and central
nervous system (Grade B) [85].

Figure 2. Neurogenic inflammation is thought
to be involved in the pathogenesis of numerous
conditions including chronic pain such as
osteoarthritis,
migraine,
dental
disease,
pancreatitis, virus-associated respiratory infection,
nonproductive cough, allergic rhinitis, asthma,
chronic bronchitis, sarcoidosis, inflammatory
bowel disease, rheumatoid arthritis, and painful
conditions in general [86-91]. Recent evidence
indicates that neurogenic inflammation plays a role
in the development of pelvic pain disorders (e.g.,
interstitial cystitis [92-95]), which suggests that
PVD is probably multifactorial.

The relationship between the inflammatory process
and the nervous system is two-fold. The nervous
system is activated by inflammation processes which
cause inflammatory pain. Conversely, the nervous
system reacts to the peripheral process by activating
primary afferent fibers and subsequent neurogenic
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inflammation. In these conditions, an initial nervous
system dysfunction or injury may trigger the neural
release of inflammatory mediators and subsequent
neurogenic inflammation. This neuro-inflammatory
process is believed to be mediated by the release of
vasoactive peptides such as substance P, neurokinin
A, and calcitonin-gene-related peptide (CGRP).
These inflammatory mediators trigger vasodilatation,
extravasation of proteins, and release of bradykinin
and nitric oxide. These mediators can also cause
degranulation of peripheral mast cells which, in
turn, releases histamines and serotonin, causing a
long-lasting lowering of nociceptive thresholds (i.e.
peripheral sensitization [96]).
Given that there is no direct evidence for inflammp
matory changes in PVD and that, under certain
circumstances, non-noxious stimulation evokes
pain, it is possible that additional mechanisms are
involved. Recent studies suggest that such pain
syndromes are associated with hypersensitivity to
both visceral and somatic stimuli (Grade B). Thus,
enhanced or altered pain sensitivity arising from
within the viscus at the peripheral or central level
may play a role. Over time, afferent signals from
both primarily affected viscera and secondarily sensp
sitized nociceptors lead to increased afferent excitap
ability and central sensitization to facilitate chronic
pain disorders [97, 98]. It may be assumed that
such inflammation-evoked processes lead to plastp
ticity in pain modulation pathways and chronic pain.
In visceral pain conditions, neurogenic inflammatp
tion may also appear to be an important mechanism
in referred pain [99]. For example, pain of acute
myocardial infarction may sometimes induce a left
scapulohumeral periarthritis, an inflammatory conditp
tion in the referred zone [100]. It could be hypothep
esized that neurogenic inflammatory mechanisms
in the referred zone might play a role in interstitial
cystitis and vulvodynia, vulvodynia, or pelvic pain in
which an inflammatory painful condition develops
in the referred zone (the urogenital floor) of the urinp
nary bladder or the pelvis. Evidence for neurogenic
inflammation in the somatic referred zone triggered
by inflammation of a viscus has been demonstrated
in an animal model of uterine pain in the rat, suppp
porting the above hypothesis [101]. In humans,
the increasing evidence that most of the urogenital
and pelvic pain syndromes occur together in some
women over time support also this hypothesis [102].
Neurogenic inflammation may result from changes
at the local/peripheral level but also reflect changep
es at the central level. Quantitative sensory testing
(QST) studies that involved the application of variop
ous modalities of experimental noxious stimuli to
evaluate A-β fiber function revealed altered pain
processing in visceral pain conditions. According to
most of these studies enhanced pain perception at
the local as well as the systemic level exists [103,

104]. Local hypersensitivity was found in PVD womep
en via increased innervations and/or sensitization of
thermoreceptors and nociceptors in their vestibular
mucosa [105-107] add more references). Neverthelp
less, more and more studies support the role of enhp
hanced systemic pain response to noxious stimuli
applied to remote body areas, indicating that there
might be general hypersensitivity in those patients.
In this line, low pain thresholds, high magnitude estimp
mation of supra-threshold stimuli and altered central
sensory processing have been observed [108-111].
Enhanced response to punctate hyperalgesia and
dynamic allodynia evoked by capsaicin injection
extending far beyond the anatomic location of the
primary complaint provide an additional support for
the role of systemic hypersensitivity in PVD [112].
In this line, the augmented pain response to supp
pra-threshold stimuli applied to the forearm in PVD
women has been also found to be associated with
lower efficacy of treatment [113]. Moreover, BohmStarke et al. [114] noted increased vestibular pain
thresholds, reduced dyspareunia, and improved
bodily pain in women with PVD versus control
women in response to various treatments. However,
despite the improvement of the superficial dysparp
reunia the general hypersensitivity was not affected
by the treatment. These studies suggest that pain
mechanisms in PVD (and probably other pelvic pain
disorders) cannot be solely attributed to neurogenic
inflammation occurring at the local level (Grade B).
Ness et al [115] also suggests altered central
mechanisms in the processing of sensory events
from the bladder of interstitial cystitis (IC) patients
who demonstrated hypersensitivity to somatic stimuli
applied to deep tissue at the forearm and the bladder.
Similarly, generalized cutaneous hypersensitivity
to thermal or vibratory stimulation among painful
bladder syndrome (PBS) patients has been found
[98]. Warren et al. examined IC/PBS patients and
concluded that multiple sites of pain (including
pain in the genital area) in the same patient could
be attributable to a single illness [116]. Central
sensitization probably explains the multiplicity of
pain sites in patients with IC/PBS.
The role of alterations in central pain processes is
also supported by other psychophysical studies.
Recently, a brain imaging study using functional
magnetic resonance imaging (fMRI) in PVD women
indicated that painful genital stimulation led to
increased activation of brain areas associated with
pain modulation (limbic and sensory brain regions)
as compared to control women [111]. In addition,
a second study by the same group [117] showed
morphological alterations in supra-spinal pain
modulation areas in women with PVD. Specifically,
women with PVD had greater gray matter density in
the parahipocampal gyrus/hippocampus and basal
ganglia as compared with non-affected women.
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3. Neuropathic Pain: Central And Pe	
	ripheral Mechanisms
The accumulative reports that suggest systemic
hypersensitivity to noxious stimuli raise the issue
of whether pain that is attributed to neurogenic
inflammation can also be considered as part of
neuropathic pain. It may be assumed that nerve
injury associated with neurogenic inflammation leads
to non-reversible changes that represent the clinical
picture of neuropathic pain. There is experimental
evidence from several QST studies, suggesting that
neuropathic pain mechanisms might be involved in
PVD [105, 107, 112, 114, 118, 119]. Nevertheless,
most of the PVD patients report spontaneous or
provoked pain with no other symptoms of neuropathic
pain such as paraesthesias and dysesthesias.
It may be assumed that PVD (and other related
pain conditions) encompass both mechanisms of
neurogenic inflammation as well as neuropathic
pain, the combination of which may lead to the
development of these disorders in patients with less
efficient pain modulation processing.
There is general consensus today that both peripheral
and central nervous system mechanisms play a
role in neuropathic pain [120]. Briefly, neuropathic
pain is typically characterized by spontaneous
paraesthesias, dysesthesias, and by evoked pain
(for example, pain provoked by mechanical stimuli,
such as the pain elicited by tampon insertion or
sexual intercourse in patients with PVD). Under
normal conditions, pain is experienced when
impulses reach the brain via A-delta-fiber or Cfiber nociceptive afferents. Minor tissue injuries can
cause a reduction in the threshold of nociceptors,
resulting in “peripheral sensitization”. This change
in threshold is caused by the release of chemical
inflammatory mediators into the tissue. Sensitized
nociceptors respond to weak, non-noxious stimuli a clinical phenomenon called “allodynia”. Further,
noxious stimuli result in an exaggerated pain
response - “primary hyperalgesia”, in which the
magnitude of pain sensation no longer matches the
intensity of the noxious stimulus. Psychophysical
tests reveal lower pain thresholds at the vestibule.
In addition, the differences between threshold and
supra-threshold pain sensitivity at the vestibulum
region among women with moderate and severe PVD
support the clinical picture of peripheral sensitization,
suggesting that PVD is compatible with the definition
of neuropathic pain condition [107, 121].
The clinical phenomena of allodynia and hyperalgesp
sia can also be due to abnormal signal amplification
of dorsal horn cells in the CNS, a process called
“central sensitization”. In the presence of central
sensitization, signals entering the CNS via non-nocp
ciceptive A-β touch afferents may evoke pain. The
exact mechanisms that lead to increased descendip

ing excitatory signals and/or decreased inhibitory
signals and their role are unclear. Although most
PVD women are characterized more by provoked
pain and less by paraesthesias, and dysesthesias,
the role of a neuropathic pain origin should be consp
sidered in the pathogenesis of this pain disorder.
It is not clear whether an enhanced or altered
systemic pain response leads to greater neurogenic
inflammation response after stress or injury at the
local level, or if an exposure to noxious events leads to
central sensitization that, in turn, leads to greater pain
sensitivity. The typical initiation and exacerbations
of the pain of PVD after severe stressful life events
fits the model of central sensitization [117]. The
existence of pain in other body sites and the reports
of other idiopathic pain disorders in PVD patients
emphasizes the complexity of this issue [122].
A major modulation process of endogenous analgesp
sia is exerted by the descending endogenous analgp
gesia system, and includes the spinal-bulbo-spinal
pain inhibition mechanism which is responsible for
the ‘pain inhibits pain’ phenomena termed ‘diffuse
noxious inhibitory control’ (DNIC). Impairment of
DNIC (obtained via experimental pain tests) has
been suggested in various chronic pain conditions
with a female predominance, such as fibromyalgp
gia and temporomandibular disorders. The role of
dysfunctional central pain modulation and altered
mechanisms of endogenous analgesia has been
also been proposed in PVD. Recently, Johannesson
et al., [123] suggested a systemic hypersensitivity in
women with PVD that may support the role of altered
endogenous pain modulation in PVD women. A similp
lar approach has been reported in patients with IC
[124]. Thus, it may be assumed that the less efficient
pain modulation processing contributes to the develop
opment of hypersensitivity and to chronic neuropathip
ic changes which characterize pelvic pain disorders.

IV. VULVOVAGINAL DISORDERS 		
AND SEXUAL PAIN
1. Introduction
Disorders of genital skin and mucous membranes
are common and many interfere with sexual
contact causing pain (Grade A). Most of these
painful disorders are transient and are caused
by inflammation from acute genital infections.
Infections that most commonly cause vulvo-vaginal
inflammation include acute episodes of candidiasis,
trichomonas, genital herpes, human papilloma
virus infection (HPV), furuncles, and infection of the
greater vestibular glands. The cause of the acute
inflammation usually is readily discernable by the
clinician and treatment usually resolves both the
inflammation and the pain.

1216

comitte 25.indd 1216

8/25/2010 1:21:39 PM

Chronic genital pain is more problematic because the
causes are often difficult to discern. A comprehensive
review provides a systematic approach to vulvar
disease and offers a detailed list of diseases to
consider [125]. Vulvar dermatoses are chronic
inflammatory conditions, frequently affecting the
vulvar skin and mucosa. A deficiency in the autoimmune system is thought to be the major etiologic
factor (Grade B) and most dermatoses respond to
topical cortical steroids [126]. However, depending
on what area of the vulva is affected and the severity
of the condition, pain and dyspareunia are common
symptoms. Genital infections such as candidiasis,
herpes and bacterial vaginosis have high recurrence
rate and might also lead to chronic pain and
discomfort in young sexually active women.
Unfortunately, iatrogenic inflammation of the vulvp
var skin is common from self-treatment or contp
tact with irritants [127]. Nearly all women with
chronic vulvar symptoms first use over-the-countp
ter anti-fungal medication (Grade B). This selftreatment may be associated with increased
duration of symptoms, which suggests a detrp
rimental effect from the medication [128, 129].

2. Vulvodynias
a) Generalized Vulvodynia
Generalized vulvodynia may be provoked or unprovp
voked. The pain is usually described as burning and
may affect the major part of the vulva [3, 130, 131].
In the unprovoked form, pain is not aggravated by
physical or sexual contact. Here all the vulvar structp
tures are of normal appearance and no obvious undp
derlying causes are found. Women with generalized
vulvodynia are often older than women with PVD,
but data on incidence and prevalence are scarce.
Furthermore, these data are often included under
the general term vulvodynia, not separating the genep
eralized and localized form [132, 133]. As compared
to PVD, less research has been conducted and the
underlying pain mechanisms are not fully undersp
stood. The symptoms of continuous burning pain
and discomfort share many common features with
neuropathic pain conditions. The syndrome might
be difficult to treat. Therapies using tri-cyclic antidp
depressants or anticonvulsants usually offer alleviatp
tion, but not always a resolution for the pain [134].

b) Provoked Vestibulodynia (PVD)
PVD represents one of the most common causes
of genital pain and pain with intercourse in premenopausal women. Pain is usually noticed with
attempted vaginal penetration, although in more
severe cases, pain will be present with other activities
like sitting or running as well. Besides pain, a sensation
of vulvar burning may occur. These symptoms cause
physical, sexual, and psychological distress (Grade
B) [135]. Primary PVD is defined as superficial

dyspareunia ever since first intercourse attempt,
whereas secondary PVD occurs after a period of
pain free vaginal penetration. It has been suggested
that these two subgroups differ in etiological, clinical
and genetic variables (Grade C) [108, 136-139].
Community studies suggest vulvar pain is common,
but the prevalence varies widely from 3-18% [133,
140]. PVD has been described in up to 15% of gynecp
cologic outpatients and was thought to primarily affect
Caucasian women [141-143]. A recent survey of ethnicp
cally diverse women gave similar lifetime prevalence
rates of chronic vulvar burning or pain on contact [144].
Although PVD is easy to diagnose for the
experienced clinician, the mean time between the
onset of symptoms and diagnosis usually reaches
two years or longer. Diagnostic criteria were initially
defined for the former vulvar vestibulitis syndrome,
but these criteria are still used for PVD: 1) pain with
penetration during vaginal intercourse; 2) tenderness
of the vestibular area upon even light touch with a
cotton applicator; and 3) variable erythema of the
vestibular area [145]. Symptom duration of at least
3-6 months is also usually included as a criterion.
The areas of allodynia (sensation of pain from a light
touch stimulus) are typically between 4 and 8 o’clock
on the introitus, just exterior to the hymeneal ring
[105]. However, in severe cases the hypersensitivity
may involve the mucosa around the whole introital
ring, including the openings of the Skene’s ducts,
and may extend laterally to labia minora [109, 118].

1) Etiology
No single causative factor has yet been identified
for PVD and the etiology is considered multi-factp
torial (Grade B)l Most probably a vast number of
“triggers” may initiate the pain and if not taken care
of properly, a more or less chronic pain condition
might develop. A combination of causes might incp
clude psychosexual factors as well as more obviop
ous physical trauma to the tissue such as recurrent
infections. The pain mechanisms involved are in
detail described in the paragraph on “Chronic pain
physiology and sexual pain disorders”. The most
important etiological factors will here be discussed.

2) Inflammatory reactions
It has been proposed that PVD may represent a chronic
local inflammatory condition with a wide variety of
etiologic causes (Grade B). T-cell lymphocytes make
up most of the inflammatory cells present in vulvar
biopsies obtained from those with PVD [146, 147].
The infiltration is located in the subepithelial part of
the lamina propria and is described as a non-specific
chronic inflammation by pathologists. Plasma cells
indicative of ongoing chronic infection are present,
but not in large numbers. Mast cells and eosinophils
indicative of an allergic condition are less common.
However, similar infiltration of inflammatory cells
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is also seen in healthy women and cannot serve
as a histological indicator of PVD [60, 148]. Two
studies on pro-inflammatory mediators have been
published with conflicting results. Foster and
Hasday found elevated tissue levels of interleukin
I-ß (IL-1) and tumor necrosis factor alpha (TNFα) in vulvar tissue of patients with PVD, but these
pro-inflammatory mediators were actually at higher
levels in the surrounding vulvar tissue than in the
area of inflammation, confirming the clinical finding
of a wider area of involvement beyond the area of
erythema [149]. These results were not supported in
a study by Eva et al, who did not find any differences
between patients and controls regarding these
mediators [150]. The two inducible enzymes nitric
oxide synthase (iNOS) and cyclooxygenas 2 (COX 2)
are hardly detectable in the skin and mucosa under
normal conditions. However, its expression increases
in response to various mediators released at the site
of inflammation [151, 152]. COX 2 and iNOS are not
up-regulated in biopsies obtained from the vestibular
mucosa in women with PVD as compared to healthy
controls. This finding is inconsistent with an ongoing
cell-mediated inflammation and also explains why
corticosteroids are not helpful for PVD [130, 153].

3) Infections and antigen
If a possible antigen has induced PVD for an
individual, it could still be present in vulvar tissues
in a small concentration, or the antigen could have
stimulated an inflammatory response but be gone by
the time patient usually presents with PVD. The most
likely antigen candidate would be from microbes that
commonly affect the vulva. Human papillomavirus
(HPV) was first considered, but in multiple studies,
HPV was as common in controls as women with
PVD [154-157]. Herpes simplex virus (HSV) is also a
common vulvar infection, but, to date, HSV does not
appear to cause PVD [54, 158]. Bacterial vaginosis
(BV) with an overgrowth of vaginal bacteria is also a
common cause of vaginitis in young women [159].
According to case-control studies, women with
PVD are more likely to report a history of BV than
asymptomatic controls (Grade B) [160-162].
Candida is an antigen present in the vulva more freqp
quently than HPV or HSV. Up to 75-80% of women
develop symptomatic candidiasis during their lifetp
time [163]. Patients with PVD in many cases have
a history of candidiasis, often recurrent [160, 164].
Candida might be identified by potassium hydroxide
wet mounts, which require about 105 microbes to be
positive. Candida is often isolated on culture from
women with PVD, although extensive comparisons
with control groups are lacking [160, 164]. Some patp
tients with chronic recurrent vulvovaginal candidiasis
(VVC) are noted to develop PVD when they are prosp
spectively followed. Further, some women relate the
onset of PVD to an acute episode of VVC and patp
tients cured of PVD often develop recurrent genital

pain when another episode of VVC occurs. Recently
a new promising animal model of vulvodynia has
been developed using repeated candida infections
to produce dyspareunia in the mouse [165].
According to one study, a subset of PVD women is
sensitized to seminal fluid. Thus, allergic reaction
to seminal fluid may initiate pain symptoms in
some women [166]. Undoubtedly, other microbial
antigens from bacteria, viruses, or other microbes
or non-microbial antigens that are present in the
environment or in chemicals that come in contact
with vulvar skin could also cause PVD.

4) Genetics
Recent work points to a possible genetic involvement
[167, 168]. In fact, as is common for inflammatory
conditions, allele 2 of the IL-1ß gene was found in
significantly more women with PVD (40%) than
controls (25%) [169]. In yet another study, an
association of primary PVD and gene polymorphism
of the mannosebinding lecitin (MBL) gene was
reported together with a reduced capacity for TNFα production in response to microbial components
in patients [137]. It has also been suggested that
women with fair skin are more susceptible to PVD.
An increased risk of PVD was found in cases with
polymorphism of the melanocortin-1 receptor (MC1R)
gene in a retrospective case-control study [170].

5) Hormonal influence
The first modern report of women suffering from
PVD appeared in 1976, approximately 10-15 years
after combined oral contraceptives (COCs) were
introduced in the US. However, when reviewing
historic medical texts, vulvar hypersensitivity without
obvious infectious or dermatological etiology was
described in the European and American textbooks
of gynecology over 100 years ago [171]. Since
then, COCs have been modified to contain less
ethinyl estradiol and various progestins. A possible
etiological correlation between COCs and PVD has
been investigated in various epidemiological studies.
In a clinic-based study from 2002, the results showed
a 6.6 relative risk of PVD (95% confidence interval 2.5
- 17.4) for ever-users of OC compared to non-users.
When OCs were used before the age 16, the relative
risk reached 9.3 and increased with the duration of
OC use up to 2-4 years. The relative risk was higher
when the pill used was of high progestogenic, high
androgenic, and low on estrogenic potency [172].
These findings were not, however, confirmed by a
population-base case-control study from 2008 [173].
The hormonal effect of COCs on genital mucosa has
mainly been studied in the endometrium. Recently, it
was observed that the vestibular mucosa of healthy
women on COCs undergoes changes compared
to non-users [70]. The dermal papillae become
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shallower and sparser which might result in a more
fragile and sensitive mucosa [174]. It has also been
reported that women without dyspareunia who use
COCs have lower vestibular pain thresholds to
mechanical stimuli [106]. These findings are thought
to be reflective of a gestagenic effect, and they
support the data of an increased risk of developing
vestibular pain from using pills with gestagenic
potency. However, more data are needed. The
current recommendation is to continue to prescribe
the pill when needed, but both users and prescribers
should be aware of side-effects such as dryness,
soreness and pain [174].

have concomitant vaginal mucosal inflammation
that results in a profuse, irritating vaginal discharge.
Often, patients with lichen planus have evidence
of inflammation in other mucous membrane areas
such as ulcers of the gums, esophagus, or bowel in
a Behcet-like syndrome. Prolonged topical steroid,
topical tacrolimus (an inhibitor of interleukin-1) or
other anti-inflammatory therapies are needed of the
ulcerated and inflamed areas [180]. Raised vulvar
lesions usually do not cause pain but must be
accurately diagnosed and treated.

Results from studies investigating the expression of
estrogen receptor alpha (ERα) in women with PVD
are difficult to interpret. Initially, decreased expression
of ERα in the vestibular mucosa was reported [175].
In a more recent but small study, biopsies were
taken in the same phase of the menstrual cycle and
a significant increase in ERα was found in patients
compared to controls [159]. The clinical implication
of these results suggests that topical estrogen might
have a role in the treatment of PVD [71].

a) Candidiasis

6) Psychosocial and sexual factors
Increased prevalence of comorbid psychopathology
has been reported in women with PVD. In an
etiological context, it is not clear how these findings
relate to PVD since they might be considered either
a cause or a consequence for different individuals.
Psychological and sexual factors in PVD will be
discussed in detail in the section on “Psychological
aspects of sexual pain disorders”.

3. Chronic Vulvar Dermatoses
A wide variety of chronic vulvar skin conditions
can cause sexual pain both intermittently and
continuously. While not common in the general
population, lichen simplex chronicus, lichen
sclerosis, and lichen planus can cause chronic
vulvar inflammation and, hence, vulvar pain [125,
176, 177]. The diagnosis of these conditions can
be easily discerned by experienced clinicians.
Lichen simplex chronicus originates from chronic
scratching, which produces inflammation of the skin
and results in an itch-scratch cycle. The cycle can be
interrupted by topical steroid and oral antihistamine
therapy [178]. Lichen sclerosis is an indolent chronic
condition of unknown etiology. The clinical signs
are characteristic white hyperkeratotic papules and
plaques of the vulvar skin. The areas most often
affected are the clitoris which becomes buried, the
labia minora (which disappear), and the perineum.
Underlying subepithelial inflammation results in mild
to intense itching and the first line treatment is potent
topical steroids [179]. Erosive lichen planus usually
affects the vulvar mucosa. Superficial ulcers and
erosions of the superficial epithelium may develop,
often resulting in intense pain and itch. Patients can

4. Genital Infections
Episodic vulvovaginal candidosis is a very common
genital infection in fertile women. Approximately 58% of women will experience recurrent vulvovaginal
candidosis infections (RVVC), defined as at least 4
episodes every year [163]. The infection generates
an inflammatory response in genital skin and
mucosa. Cell-mediated immunity is the predominant
host defense against RVVC but the innate immune
system is also thought to play a major role in the
defense mechanisms [181, 182]. Uncomplicated
infections are treated with either topical or oral
antifungal medication. Management of recurrent
infections is more problematic and might require
weekly administration of oral antifungals over a
period of 2-3 months for clearance [125]. Candidiasis
is considered risk factor for PVD, although the
cause-and-effect relationship has not been proven
[161, 183]. Women with PVD often report a history of
vulvovaginal candidiasis, and frequent use of topical
and oral anti-fungal treatments has, in many cases,
preceded the onset of dyspareunia. After treatment,
the characteristic white sticky discharge and itch
disappear, but the stinging pain at contact may
remain. Lately, over-the-counter topical anti-fungals
have been discussed as frequent use may cause an
irritation of the vulvar tissue; furthermore, it has been
shown that only one-third of women purchasing the
medications actually have candida [126]. In the
clinical setting, it is important to rule out or treat a
concomitant candidiasis infection in women with PVD.

b) Human papillomavirus (HPV)
Detection of HPV infection in the vulva may be
difficult. Condyloma acuminata is easy to detect,
whereas subclinical HPV infections appearing
as aceto-whitening lesions or as papillomatosis
are more controversial [184]. Exophytic genital
warts found predominately on the labia minora,
vestibule, fourchette, perineum, and perianal
areas are usually not painful. The warts are
manifestation of low-risk HPV infection and may
clear spontaneous after a period of time. In more
persistent infections, itch and pain from fissures in
the affected areas may occur. Current methods for
treating HPV lesions include cryotherapy, immune
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stimulation with imiquimod and laser and surgical
debulking. Virtually all of these methods are painful,
irritating, or both. Much caution regarding treatment
choice and performance is recommended [185].

c) Herpes simplex virus (HSV)
The most common etiology of ulcers in the lower
genital tract is HSV 1 and 2. Primary infection
presents with multiple and painful ulcerations [125].
Inguinal lymphadenopathy, fever and malaise may
coexist with the ulceration. Recurrent lesions are
usually less severe, but might be more difficult to
diagnose. For women with frequent recurrence, the
infections may severely interfere with sexual activity.
Antiviral therapy is used for acute symptoms and
prophylactic treatment.

d) Bacterial vaginosis (BV)
BV is the most common cause of vaginitis in fertile
women. It causes profuse and fishy-smelling discp
charge. The condition is characterized by decrease
in hydrogen peroxidase-producing lactobacilli and
an overgrowth of bacterial species that are part of
the normal flora of the vagina, including Gardnerella
vaginalis, Mobiluncus spp., Mycoplasma hominis and
a variety of anaerobic bacteria [186]. BV may occur
and remit spontaneously. Although BV requires no
treatment in asymptomatic non-pregnant women, it
has several serious medical consequences in pregnp
nant women, such as preterm delivery. In addition,
it increases the susceptibility to sexual transmitted
diseases, including HIV [159]. Profound vaginal
discharge with extensive use of hygiene pads may
irritate the vulvar skin and mucosa. In three casecontrol studies, BV was identified as a risk factor for
PVD [160-162].

5. Vulvar Dysplasia
During the last 30 years, the incidence of vulvar
intraepithelial neoplasia (VIN) has significantly incp
creased, particularly in younger women. The symptp
toms may vary from an incidental finding during a
gynecological examination to pruritus, soreness
and/or dyspareunia. The lesions demonstrate diversp
sity in clinical features and may affect both the vulvp
var skin and mucosa. Common findings are white,
slightly raised lesions, sometimes with a wart-like
appearance with or without pigmentation that might
be mistaken as condylomas. Most lesions are visip
ible to the naked eye but magnification with a colpp
poscope, using an application of 5% acetic acid, is
usually helpful [187]. It has been recommended to
divide VIN in two groups: VIN usual type and VIN
differentiated type. The usual type occurs predominp
nantly in younger women and is related to HPV infp
fection. These lesions are often multifocal, causing
chronic irritation and soreness. The differentiated
type is less common and is seen in older women,
often in association with lichen sclerosus or planus.

These lesions are important to discern as they have
a greater malignancy risk [188]. Lichen sclerosus lesp
sions that do not clear should be biopsied.
VIN has an invasive potency that is likely rather low.
However, many lesions need to be excised or treatep
ed. In younger women with usual type VIN, much
caution should be taken in trying to avoid vulvar
scarring which might cause dyspareunia.

6. Urogenital atrophy
Symptomatic
estrogen
deficiency
affects
approximately 40% of postmenopausal women
(Ref). Other causes of estrogen loss than the
natural menopause are bilateral ooforectomy
and chemotherapy which might result in reduced
ovarian steroid-hormone production. Another group
of patients to be aware of are women treated with
radiotherapy for gynecological malignancies. The
major complaints are dryness, vaginal irritation
and dyspareunia, but urinary symptoms are also
common. Urogenital atrophy due to estrogen
loss causes several physiological changes of the
vaginal mucosa. The epithelium becomes thin and
the normal rugation is lost. Vaginal fluid secretion
decreases and becomes more alkaline (pH ≥ 5) and
there is an increased susceptibility to infections.
Systemic or local estrogen replacement treatment, if
not contradicted, usually provide rapid symptomatic
relief and the physiological changes can partially or
completely be restored [189]

V. PELVIC FLOOR AND SEXUAL
PAIN DISORDERS
Normal pelvic organ support
In normal conditions, pelvic organs are supported by
the pelvic floor musculo-fascial complex (See Figure
3). Pelvic floor muscles, also called levator ani muscp
cles (LAM) are divided in an anterior part, the pubovisceralis and pubo-coccygeus muscles and a postp
terior part, the ilio-coccygeal and coccygeal muscles.
The vagina, urethra and anal canal pass across the
genital hiatus formed by the pubo-visceralis muscle.
Posteriorly, pelvic floor muscles form a horizontal
shelf called the levator plate on which pelvic organs
can rest. Levator ani muscles are covered on their
internal surface by a layer of connective tissue called
the endopelvic fascia (EPF) that supports pelvic orgp
gans and anchors them to the pelvic sidewall.

1. Pelvic organ prolapse (POP)
Pelvic organ prolapse (POP) happens when LAM
are weakened and the EPF is distended or torn.
Bladder and urethra are in close contact with the
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anterior vaginal wall. Anterior vaginal prolapse is
also called a cystocele or a urethrocele depending
on which organ is descending. Similarly, a rectocele
or posterior vaginal prolapse is caused by a defect
in the posterior EPF layer. Vaginal vault prolapse is
caused by a defect in apical ligaments such as uterosacral and cardinal ligaments.
POP is a prevalent condition among women, with
about 10% of the female population requiring
surgical correction for POP [190]. Swift et al. [191]
demonstrated that about half of parous women
presented some degree of vaginal relaxation.
Pelvic organ prolapse symptoms include dragging
pain, vaginal bulging or exteriorization and may be
associated with urinary incontinence.
Anterior vaginal prolapse surgical repair involves
either direct suture of the anterior EPF through an
anterior vaginal incision or by reattaching lateral
vagina to the pelvic sidewall. New techniques involving
the insertion of a synthetic mesh or xenografts have
been developed to decrease the recurrence rate.
Abdominal or laparoscopic sacrocolpopexy is one of
the most efficient procedures to treat vaginal vault
prolapse [192]. It involves placement of a synthetic
mesh between the vaginal apex and the sacral
promontory. Complications include erosion of the
adjacent organs such as the rectum or ureter. Other
procedures have been described through the vaginal
route involving a suture between the vaginal wall and
the sacro-spinous ligament [193], the pre-spinous
fascia [194] or the utero-sacral ligaments [195]. The
vaginal route is preferred when correction of other
compartments is required.
Correction of the posterior compartment involves a
repair of the posterior EPF and reinforcement of the
perineum. The perineum is repaired by suturing the
perineal membrane (perineorraphy) or by levator ani

muscle plication. The latter gives excellent anatomic
results at the expense of a high rate of dyspareunia
[196]. Use of mesh in the posterior compartment is
controversial given the excellent results (85-90%)
of traditional repairs. A randomized trial by Milani et
al. [197] comparing the traditional levator plication
with and without mesh reinforcement concluded that
dyspareunia was significantly more frequent after
mesh usage, although other authors found opposite
results in non-randomized trials [198].

2. Dyspareunia
a) Sexual function in women with POP and/or
urinary incontinence (UI)
A few studies have specifically addressed the
issue of sexual function in patients with pelvic floor
dysfunction [199-203]. In these studies the proportion
of sexually active patients varied from 56 to 68.6%.
Sexual function does not seem to be affected by POP.
Age is found in two studies to be the major factor
impacting on declining sexual function. Dyspareunia
did not vary by grade of prolapse although increasing
grade of prolapse predicted interference with sexual
activity. UI significantly affects sexual function
especially when coital incontinence is present (45%
of patients with UI).

b) Sexual function after pelvic floor surgery
A multicenter prospective trial [204] comparing sexual
function measured by the Pelvic Organ Prolapse/
Urinary Incontinence Sexual Questionnaire (PISQ)
score [205] before and after surgery for UI (82.4%)
and/or POP (76.5%) in 75 patients found that despite
an improvement in continence, PISQ total scores
declined significantly. While 29% of women had an
improvement in sexual function, 71% reported lower
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scores. Patients who had concomitant prolapse
surgery reported poorer sexual function in the
Behavioural Emotive and Physical questions of the
PISQ. When analyzed by specific domains, women
reported decreases in libido, arousal and ability to
reach orgasm, and in satisfaction with their sex lives.
This study is limited by the short-term follow-up of 3
to 6 months but gives an important new insight on
sexual function after POP/USI surgery. The findings
are contrary to the belief that sexual function is
necessarily improved when incontinence is cured.

c) Anterior POP repair
One study [206] comparing three surgical techniques
of anterior colorrhaphy found a reduction of dyspareunp
nia from 30% preoperatively to 22% postoperatively.
Colombo [207] found that 13 of 23 patients (56%) who
had an anterior repair for urinary stress incontinence
and cystocele had mild to severe dyspareunia after
eight years follow up. However, all the patients also
had a posterior colporrhaphy and perineorrhaphy at
the same time so it is impossible to conclude that any
one procedure is to blame. Care needs to be taken
in combining anterior and posterior repair as this can
cause mid-vaginal stenosis and create dyspareunia.

points. Pilsgaard and Mouritsen [213] reported that
none of the three patients (n=35) with preoperative
coital impairment complained of this symptom
postoperatively, whereas Virtanen et al. [214] found
that 44% (7/16) complained of dyspareunia 3 years
after abdominal sacrocolpopexy.
Two RCTs compared vaginal and abdominal appp
proach for vaginal vault suspension with conflicting
results. Benson [215] found that 15 of 26 (58%) patp
tients in the sacrospinous group developed dysparp
reunia compared to 0 of 15 patients in the abdominal
group, although this difference was not statistically
significant. In contrast, Maher et al. [216] found no
difference between the two groups (n=95), with 28%
and 21% of patients who were not sexually active
preoperatively resuming sexual activity. Preoperatp
tive dyspareunia was resolved in 56% and 43% in
the abdominal and vaginal group, respectively. Dyspp
pareunia developed de novo in two women in the
abdominal and three women in the vaginal group.
Abdominal sacrocolpopexy seems to be superior
to sacrospinous fixation regarding post operative
dyspareunia.

f) Use of mesh for pelvic organ prolapse repair

d) Posterior POP repair
Reconstruction of the perineum is an important part of
posterior repairs. It involves either an approximation
of the superficial perineal musculature or a LAM
plication with suture of the pubovisceralis muscle.
The latter procedure has been reported by several
authors to create narrowing of midvagina with a high
percentage of postoperative dyspareunia [208-210].
Dyspareunia appears to be improved from a mean of
31.8% preoperatively to 18.5% postoperatively either
after defect specific or midline fascial plication. The
only authors reporting an increase in dyspareunia
from 18% to 27% postoperatively used levator
plication to reconstruct the posterior compartment.
More recently, a study compared patients operated
for POP and compared those who had a rectocele
repair with those who did not. Dyspareunia was more
frequent in the posterior repair group although global
sexual function was improved in both groups [211].

e) Vault prolapse
Vaginal vault prolapse can be repaired by the vaginal
or abdominal route (sacrocolpopexy). Sacrospinous
fixation is the most popular vaginal procedure.
Sexual function after sacrospinous fixation can be
altered either because of pain, vaginal narrowing or
pudendal nerve function alteration.
Baessler and Schussler [212] found that dyspareunia
ceased after sacrocolpopexy in all but one of nine
patients (n=31) presenting with prolapse related
dyspareunia preoperatively. At the same time,
two patients developed pain at the mesh fixation

Mesh erosions, mesh shrinkage and extensive
fibrosis around the mesh may cause pain and
dyspareunia. Synthetic and donor grafts are being
increasingly used to reinforce vaginal repair to
improve the long-term results and prevent prolapse
recurrence. Dwyer and O’Reilly [198] reported
their results using polypropylene mesh to reinforce
anterior and posterior compartment repair in 97
women with recurrent or large vaginal prolapse.
Dyspareunia decreased significantly postoperatively
from 26% of women to 6% at 6 months, 8% at 12
months and 9% at 24 months. In three patients, the
dyspareunia occurred de novo following surgery.
These results are in contradiction with those of
Milani et al. [197] who found a 20% increase in
dyspareunia following anterior repair and 63% after
posterior repair reinforced by polypropylene mesh.
Several studies have shown increased or de novo
dyspareunia happening after mesh usage for vaginal
repair [217, 218]. To date, there is no evidence of
clear benefit for the use of mesh in pelvic floor repair
surgery. Dyspareunia seems to be a real concern
and patients should be aware of this complication
before surgery (Grade B) [219, 220].

g) Conclusions
POP is a frequent condition and may be associated
with UI. Treatment should aim at improving quality of
life rather than to restore anatomy so that conservative
management should be offered before surgery. Patp
tients should be thoroughly informed about potential
deleterious impacts of the surgery on sexual function.
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3. Vaginismus
Vaginal or pelvic floor muscle contraction or spasm
has long been considered the distinctive symptom
allowing for the differential diagnosis of vaginismus
from dyspareunia. However, this difference is debated
as several studies have shown that these entities
are difficult to distinguish [221, 222]. This has led to
a new definition suggested by Basson et al. [223]:
“persistent or recurrent difficulties of the woman to
allow vaginal entry of the penis, a finger, and/or any
object, despite the woman’s expressed wish to do
so. There is variable (phobic) avoidance, involuntary
pelvic muscle contraction and anticipation/fear/
experience of pain. Structural or other physical
abnormalities must be ruled out/addressed”.
This new definition encompasses dyspareunia
and vaginismus as a global entity although the
notion of muscular contraction is acknowledged.
The etiology of muscular spasm is not clear. Van
der Velde suggested that involuntary contraction
of pelvic floor muscles occur during exposure to
threatening situations [224] rather than to sexual
situations. Muscular contraction also takes place
in other muscle groups suggesting that it is part of
a global reaction to a situation felt as threatening.
Reissing showed that vaginal muscle spasm does
not characterize vaginismus and that different profp
fessionals diagnose spasm very differently [225].
Treatment of vaginismus has long been directed
towards relief of vaginal spasm by progressive
dilatation of the tightened vagina. Several methop
ods have been described including combinations
of systematic desensitization together with the use
of graded dilators; sex therapy, in which a gradual
approach is taken to overcoming the disorder, incp
cluding education and cognitive therapy, relaxation
therapy, flooding where the patient watches in a mirrp
ror while the therapist and then the subject inserts
a finger into the vagina. Other approaches include
pharmacotherapy, hypnotherapy, and Botulinum
toxin injections have also been reported. In review
of the Cochrane database about interventions for
vaginismus, only three controlled studies could be
included for analysis. They compared two forms of
systematic desensitization. In one study [226] both
groups received information and relaxation exercp
cises. In the first group, the physician introduced an
appropriately sized dilator. In the second group, the
physician provided verbal instruction for introducing
the dilator. The program included a desensitization
exercise and journal entries after each exercise. The
patients were told to perform the exercise for 10 to
15 minutes, five times per week. Therapy sessions
were conducted every two weeks to follow and suppp
port the progress made in the treatment. Throughout
sexual therapy, the patients were advised to refrain
from coitus. No difference was found between the
two forms of treatment. Until recently, there was only

limited evidence from uncontrolled trials and one contp
trolled trial which lacked a waiting list group as contp
trol to suggest that desensitization is an effective and
recommendable method to treat vaginismus [227].
A recent prospective trial [228] investigated the
effectiveness of therapist-aided exposure for
lifelong vaginismus. 10 women were evaluated
during 24 weeks. During exposure, patients
performed vaginal penetration exercises on
themselves, in the presence of a female therapist.
Nine of 10 participants reported having intercourse
after treatment, and in 5 of 9, intercourse was
possible within the 1st week of treatment. The
results were sustained at 1-year follow-up.
Botulinum toxin has been advocated by some
authors [229, 230] as an effective mean of relieving
muscular spasm associated with vaginismus. In one
uncontrolled study, Botulinum toxin (150-400 mIU)
was injected into the puborectalis muscles in 3 sites
on each side of the vagina to treat moderate to severe
cases according to the Lamont classification [231].
Twenty-three patients (95.8%) had a vaginal
examination that showed no or little resistance, 18
(75%) achieved satisfactory intercourse after the
first injection, 4 (16.7%) had mild pain, and 1 was
cured after a second injection. Only one controlled
study [232] compared injection of 25 IU of botulinum
toxin into each of the bulbo-spongiosus muscles in
8 patients to saline in 5 patients. All the patients in
the botulinum toxin group improved with couples
achieving intercourse compared to none of the
control group. No complications were reported in
either study. Botulinum toxin may have a place
in the treatment of vaginal spasm associated with
vaginismus although many questions remain
regarding the dose, the injection sites and the need
for other form of support.

VI. FEMALE GENITAL MUTILATION
Female genital mutilation (FGM) means partial or
complete non-therapeutic removal or injury of each
of the female genitals for religious or cultural reasons.
Four types of FGM are described (See Figure 4):
Type I (also called Sunna): Removal of the clitoris
foreskin.
Type II Removal of the clitoris with partial or total
excision of the labia minora.
Type III (“Infibulation” or “pharaonic circumcision”)
Removal of the clitoris and the labia minora and
majora, sewing up of the orificium vaginae, leaving
only small opening for urine or menstruation blood.
Type IV Other types like pricking, piercing, stretchip
ing of clitoris or vulva, scraping of the vagina.
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with attempts made after re-infibulation [236]. Thus,
FGM may not affect all aspects of sexual function
in a persistent and uniform manner [237]. Further
research is needed in order to determine the outcp
comes of FGM, specifically of the FGM subtypes,
as wide variations in the type, depth, and extent of
tissue damaged/excised may range from minimal to
severe. Damage to any of the neural networks assp
sociated with the vulvar and perineal areas may alter
genital sensation [237], resulting in pain and other
sensory outcomes.

VII. PSYCHOLOGICAL ASPECTS
OF SEXUAL PAIN DISORDERS

Figure 4. Types of female genital mutilatio

FGM affects about 130 million women or girls in the
world, with about 2 million girls undergoing the procp
cedure every year [233]. Instruments used for FGM
may be sterilized instruments when performed by
doctors or midwives, but any cutting instruments
such as razors or piece of broken glass are often
used. Consequences depend on the experience
of the operator and the hygienic conditions. Heavy
bleeding, causing anemia or death, may occur. Local
infection, infection of the uterus and adnexae, tetanp
nus, gangrene, or sepsis may also result. After type
III FGM, the risk of infertility is around 25-30% becp
cause of tubal obstruction or tightness of the vagina
preventing intercourse.
There is a general assumption made that all women
who have undergone FGM suffer from pervasive
sexual dysfunction and a total loss of sexual pleasp
sure. However, recent evidence does not support
this idea in all women. For example, 250 patients
of Maternal and Childhood Centers in Ismailia (of
whom 80% were circumcised) were examined and
interviewed to investigate their psychosexual activip
ity. Results indicated that, although the circumcised
group complained significantly more frequently of
dysmenorrhea (80.5% vs. 56%), vaginal dryness
during intercourse (48.5% vs. 30%), lack of sexual
desire (41,5% vs. 16%), less initiative during sex
(11% vs. 22%), experiencing less pleasure from sex
(44% vs 14%), and being less orgasmic (29% vs.
44%) than uncircumcised women, other psychosp
sexual problems, such as loss of interest in foreplay
and dyspareunia, did differ significantly between
groups [234]. However, other studies demonstrate
that sexual pain and dysfunction are significant issp
sues among women who have undergone FGM. For
example, dyspareunia was reported among almost
one-third of circumcised women in an Egyptian sampp
ple, and 23% of these women perceived personal
distress related to their sexual problems [235]. Addp
ditional evidence exists that when dyspareunia is
present, it is most commonly reported with first intercp
course and/or in the initial period after marriage, and

1. OVERVIEW AND DATABASE
The following psychological factors associated with
the sexual pain disorders will bediscussed:
a. Psychological vulnerability factors for developip
ing sexual pain; specifically, empirical findings with
regard to individual differences on personality traits,
personality disorders, and psychiatric comorbidity
are reviewed.
b. Characteristics of the sexual relationship of womep
en with sexual pain disorders, compared with asyp
ymptomatic women.
c. Psychological variables that are found to predict
outcome of treatment of sexual pain disorders.
The evidence for psychological factors associated
with the sexual pain disorders is grouped into the
following categories:
I. Psychometric data, showing differential presence
of psychopathology and personality levels (state and
trait) in patients and non-patient comparison groups
(Table 25.1a,b,c). Note that psychopathology and
impaired psychological functioning found in observatp
tional or cross-sectional studies may be a cause as
well as an effect of the various forms of sexual pain;
II. Experimental data on sensory perception and
cognitive-affective processes (Table 25.2); and
III. Outcome data of treatment studies of sexual pain
disorders, and psychometric data that predict treatmp
ment outcome (Table 25.3);
These data will be reviewed in the following subparagp
graphs as they pertain to, respectively, PVD (see Tabp
ble 25.1a), superficial dyspareunia not identified as
PVD (DYS; see Table 25.1b), and vaginismus (VAG;
see Table 25.1c). Asterisks are added in the text to
provide an index of the robustness of the findings
that are mentioned: **: If more than one study with
results pointing in the same direction are retrieved; *:
if only single study results were retrieved.
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2. PROVOKED VESTIBULODYNIA (PVD)
a) Individual Psychological And Personality
Characteristics

sensitivity, lower pain threshold) and aspects of
personality (e.g., somatization, pain catastrophizing,
trait anxiety) [238-241]. These findings require further
replication studies.

1) Psychopathology

b) Sexual Relationships Of Women With PVD

Higher rates of psychopathology in women with
PVD were found with regard to depression** and
anxiety disorders* through assessment using both
structured interviewing and self-report instruments
(Grade B; see Tables 25.1 & 25.4). As to selfreported symptoms of depression, state anxiety,
phobic anxiety, social anxiety, and obsessivecompulsivebehavior, results are conflicting, finding
both higher** and equal** scores compared with
normative groups.

Women with PVD were found to have more negative
feelings about sexual partner contact**. Their marital
satisfaction regarding non-sexual aspects of the
relationship was equal to normative groups**. The
level of pain ratings in PVD patients is predicted by
their level of marital adjustment*, where lower marital
adjustment is associated with higher pain ratings.

2) Personality characteristics

Heat pain thresholds and unpleasantness thresholds
in women with PVD are lower compared with asymptp
tomatic women** (See Table 25.2), and perceived
pain during suprathreshold heat stimulation is higher
in women with PVD*. The thresholds for tactile (presssure) sensitivity at several vestibular sites, over the
labia minora, and on the deltoid muscle are lower
in women with PVD* compared with asymptomatic
women. This lowered sensitivity is stable over time.
Pressure pain thresholds at vestibular sites, over
the labia labia minora, and on the deltoid and volp
lar forearm are lower in women with PVD*. Women
with PVD report higher distress for sustained supratthreshold pressure, and tolerate less pressure than
controls*. Higher suprathreshold pain ratings are
associated with stronger traits of harm avoidance
and reward dependence in women with PVD*. Using
fMRI-recording, women with VVS had significantly
higher activation levels in the insular and frontal cortp
tical regions than control women during pressure desp
scribed as painful [111].

Using self-report measures (see Table 25.1a), several
differences on continuous dimensions were found
between women with PVD and asymptomatic women.
Women with PVD scored higher on trait anxiety**,
shyness*, hysterical personality*, perfectionism*,
reward dependency**, low self-esteem*, fear of
negative evaluation, and harm avoidance**.
In contrast with the deviant scores on these
primarily social- and evaluation anxiety-related
aspects of personality, other personality features
in women with PVD were indistinguishable from
asymptomatic women. Scores on neuroticism of
women with PVD were in the normal range in most
studies**. Women with PVD had normal scores on
extraversion*. With some exceptions, women with
PVD had normal scores on hostility**, obsessivecompulsive problems**, paranoid ideation**, and
psychoticism** Results on interpersonal sensitivity,
novelty seeking*, and somatization** are equivocal,
with studies finding both higher and equal scores
than non-affected women.
With regard to personality traits more directly related
to the domain of sexuality, women with PVD scored
higher on erotophobia*, and had more self-reported
difficulties with sexual arousal and vaginal lubrication
during partner interaction** as compared to their
functioning during masturbation*. They were also
found to lack sexual pleasure more often*.
Women with PVD have more catastrophic thoughts**
about the pain they (will) experience during sexual
interaction, and about other, problem-related issues,
such as the negative consequences of the pain
problem for the partner and the threat that it poses
for the (longterm) durability of the relationship.
The strength of positive* and negative sexual
selfschemas* was equal to normative groups*. There
are indications that the population of women with
PVD may consist of different subtypes of women
with primary vs secondary PVD [108], characterized
by different physical aspects (e.g., systemic pain

c) Psychological and Psychophysical
Processes in Women with PVD

Stronger attentional bias toward pain-related stimuli
is demonstrated in women with PVD* compared with
asymptomatic women, suggesting hypervigilance for
pain-related stimuli*. The level of hypervigilance is
largely accounted for by state and trait anxiety levep
els. Speeded detection of sexual pain-related stimuli,
reflecting attentional bias towards such stimuli, has
also been investigated with other methodologies.
When using a modified pictorial Affective Simon
Task (a reaction time task that assesses the strength
of automatic associations of stimuli with positive vs.
negative valence), women with superficial dyspareunp
nia were not different from asymptomatic women, indp
dicating the absence of an automatic affective bias.
On the self-report level, however, deliberate affective
associations with sex cues were significantly more
negative for women with dyspareunia than for asyp
ymptomatic women [242].
Compared with asymptomatic women, women with
PVD respond with equal levels of genital sexual
arousal, but with lower levels of subjectively experieenced sexual arousal** [243, 244]. This pattern was
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Table 25.1a Psychological characteristics (including psychopathology) of women with PVD (continue)
HIGHER in dysfunctional women

EQUAL in dysfunctional women

Psychological characteristic

Instrumenta

Authorc, year

LOEd

Instrumenta Authorc, year

LOEd

Neuroticism

BSI

Zolnoun, 2008 [136]

2b

SCL-90
BSI
BSI
BSI

van Lankveld, 1996 [222]
Meana, 1997 [251]
Reissing, 2003 [252]
Desrosiers, 2008 [253]

2b
2b
2b
3b

Depression

BSI
BDI
BDI
CES-D

Gates, 2001 [254]
Jantos, 1997 [255]
Payne, 2005 [256]
Gates, 2001 [254]

2b
3b
2b
2b

BSI
SCL-90
BSI
BSI
BSI

Schover, 1992 [257]
van Lankveld, 1996 [222]
Meana, 1997 [251]
Reissing, 2003 [252]
Schmidt, 2001 [258]

2b
2b
2b
2b
2b

State anxiety

IBQ
STAI
BSI
STAI
STAI
STAI

Jantos, 1997 [255]
Granot, 2002 [110]
Gates, 2001 [254]
Payne, 2005 [256]
Nunns, 1997 [259]
Zolnoun, 2008 [136]

3b
2b
2b
2b
3b
2b

BSI
SCL-90
BSI
BSI
BSI
STAI

Schover, 1992 [257]
van Lankveld, 1996 [260]
Meana, 1997 [251]
Reissing, 2003 [252]
Schmidt, 2001 [258]
Pukall, 2006 [239]

2b
2b
2b
2b
2b
2b

Trait anxiety

STAI
STAI
STAI
STAI

Granot, 2002 [110]
Payne, 2005 [256]
Nunns, 1997 [259]
Pukall, 2006 [239]

2b
2b
3b
2b

Phobic anxiety

BSI
PRS

Gates, 2001 [254]
Brotto, 2003 [261]

2b
4

SCL-90
BSI
BSI
BSI

van Lankveld, 1996 [260]
Meana, 1997 [251]
Reissing, 2003 [252]
Schmidt, 2001 [258]

2b
2b
2b
2b

Obsessive-compulsive
behavior

BSI

Gates, 2001 [254]

2b

BSI
BSI
BSI

Meana, 1997 [251]
Reissing, 2003 [252]
Schmidt, 2001 [258]

2b
2b
2b

Shyness

MMPI-SV

van Lankveld, 1996 [260] 2b

Interpersonal sensitivity

BSI
BSI
FNE

Gates, 2001 [254]
Schmidt, 2001 [258]
Brotto, 2003 [261]

2b
2b
4

SCL-90
BSI
BSI

van Lankveld, 1996 [260]
Meana, 1997 [251]
Reissing, 2003 [252]

2b
2b
2b

Hostility

BSI

Gates, 2001 [254]

2b

SCL-90
BSI
BSI
BSI

van Lankveld, 1996 [260]
Meana, 1997 [251]
Reissing, 2003 [252]
Schmidt, 2001 [258]

2b
2b
2b
2b

Paranoid ideation

BSI

Gates, 2001 [254]

2b

BSI
BSI
BSI

Meana, 1997 [251]
Reissing, 2003 [252]
Schmidt, 2001 [258]

2b
2b
2b

Psychoticism

BSI

Gates, 2001 [254]

2b

SCL-90
BSI
BSI

van Lankveld, 1996 [260]
Meana, 1997 [251]
Schmidt, 2001 [258]

2b
2b
2b

MMPI-SV

van Lankveld, 1996 [260]

2b

Somatization

BSI
MMPI-SV
PILL
PCS-SF-36

Gates, 2001 [254]
van Lankveld, 1996 [260]
Zolnoun, 2008 [136]
Sutton, 2009 [262]

2b
2b
2b
2b

BSI
BSI
BSI
BSI

Schover, 1992 [257]
Meana, 1997 [251]
Reissing, 2003 [252]
Schmidt, 2001 [258]

2b
2b
2b
2b

Perfectionism

MPS

Jantos, 1997 [255]

3b

Harm avoidance

TCI
TCI
TPQ

Danielsson, 2001 [263]
Lundqvist, 2005 [264]
Granot, 2005 [238]

2b
4
2b

Reward dependence

TPQ
TCI

Granot, 2005 [238]
Lundqvist, 2005 [264]

2b
4

(Reduced) Novelty seeking

TCI

Lundqvist, 2005 [264]

4

TPQ

Granot, 2005 [238]

2b

Erotophobia

SOS

Meana, 1997 [251]

2b
SSS

Reissing, 2003 [252]

2b

Catastrophizing thoughts

PCS
PCS
PCS
PCS
PCS

Pukall, 2002 [118]
Granot, 2005 [238]
Reissing, 2004 [225]
Pukall, 2006 [239]
Sutton, 2009 [262]

2b
2b
2b
2b
2b

Less sexual self-stimulation

SHF

Reissing, 2003 [252]

2b

Sexual desire problems

SHF

]Reissing, 2003 [252

2b

Extraversion

Positive sexual self-schema
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Table 25.1a Psychological characteristics (including psychopathology) of women with PVD (continued)
Sexual arousal problem
during sexual interaction

QSD
Spec. Quest.
Campion Q.
SHF

van Lankveld, 1996 [260]
Meana, 1997 [251]
Nunns, 1997 [259]
Reissing, 2003 [252]

2b
2b
3b
2b

Lubrication problem
during sexual interaction

QSD
Campion Q

van Lankveld, 1996 [260] 2b
Nunns, 1997 [259]
3b

Sexual arousal problem
during masturbation

QSD

]van Lankveld, 1996 [260

2b

Lubrication problem
during masturbation

QSD

]van Lankveld, 1996 [260

2b

Lack of sexual pleasure

SHF
GRISS

Reissing, 2003 [252]
Brotto, 2003 [261]

2b
4

Negative feelings about
sexual interaction

Campion Q.

Nunns, 1997 [259]

3b

a

Instrument: see list. c Author: only first author listed. d LOE = Level Of Evidence according to OCEMLE.

Table 25.1b Psychological characteristics (including psychopathology) of women with superficial
dyspareunia, not identified as PVD
HIGHER in dysfunctional women
Psychological characteristic

Instrumenta

Authorc, year

EQUAL in dysfunctional women
LOEd

Frequency of early sexual trauma

Posttraumatic stress disorder

Neuroticism

SCL-90

van Lankveld, 1995
[222]

2b

Depression

SCL-90-R
SCL-90
BSI
HAD Scale
CIDI

Derogatis, 1981 [267]
van Lankveld, 1995 [222]
Meana, 1997 [251]
Dunn, 1999 [268]
van Lankveld, 2000 [249]

2b
2b
2b
2b
2b

State anxiety

SCL-90-R
SCL-90
CIDI

Derogatis, 1981[267]
van Lankveld, 1995 [222]
van Lankveld, 2000 [249]

2b
2b
2b

Phobic anxiety

SCL-90-R
SCL-90
BSI
CIDI

Derogatis, 1981 [267]
van Lankveld, 1995
[222]
Meana, 1997 [251]
van Lankveld, 2000
[249]

2b
2b
2b
2b

Generalized anxiety disorder

CIDI

van Lankveld, 2000
[249]

2b

Obsessive-compulsive behavior

SCL-90-R
SCL-90
BSI
CIDI

Derogatis, 1981 [267]
van Lankveld, 1995 [222]
Meana, 1997 [251]
van Lankveld, 2000 [249]

2b
2b
2b
2b

Social phobia

CIDI

van Lankveld, 2000
[249]

2b

Interpersonal sensitivity

SCL-90-R
SCL-90
BSI

Derogatis, 1981 [267]
van Lankveld, 1995 [222]
Meana, 1997 [251]

2b
2b
2b

Hostility

SCL-90-R
SCL-90

Derogatis, 1981 [267]
van Lankveld, 1995 [222]

2b
2b

Paranoid ideation

SCL-90-R

Derogatis, 1981 [267]

2b

Psychoticism

SCL-90-R

Derogatis, 1981 [267]

2b

Somatization

SCL-90-R

Derogatis, 1981 [267]

2b

Erotophobia

SOS

Meana, 1997 [251]

2b

Marital problems
(maladjustment,
dissatisfaction)

LW-MAS
SPQ

Meana, 1997 [251]
Dunn, 1999 [268]

2b
2b

Sexual arousal problem
during sexual interaction

Spec. Quest.
GAS

Meana, 1997 [251]
Wouda, 1998 [246]

2b
2b

Eating disorder

a

Instrumenta

Authorc, year

LOEd

Spec. Quest.
Spec. Quest.
Spec. Quest.

van Lankveld, 1995 [222]
Meana, 1997 [251]
Dalton, 2002 [265]

2b
2b
2b

Spec. Quest.

Danielsson, 2000 [266]

4

CIDI

van Lankveld, 2000 [249]

2b

Instrument: see list. c Author: only first author listed. d LOE = Level Of Evidence according to OCEMLE.
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Table 25.1c Psychological characteristics (including psychopathology) of women vaginismus
HIGHER in dysfunctional women

EQUAL in dysfunctional women

Psychological characteristic

Instrumenta

Authorc, year

LOEd Instrumenta Authorc, year

LOEd

Frequency of early sexual trauma

SPAHQ

Reissing, 2003 [252]

2b

Spec. Quest. van Lankveld, 1995 [222]

2b

Neuroticism

SCL-90

van Lankveld, 1995 [222]

2b

EPQ
EPQ
BSI

Kennedy, 1995 [269]
Duddle, 1977 [270]
Reissing, 2003 [252]

3b
2b
2b

Depression

SCL-90-R
SCL-90

Derogatis, 1981 [267]
van Lankveld, 1995 [222]

2b
2b

CCEI
CIDI

Kennedy, 1995 [269]
3b
van Lankveld, 2000 [249] 2b

State anxiety

SCL-90-R
SCL-90

Derogatis, 1981 [267]
van Lankveld, 1995 [222]

2b
2b

CCEI
BSI

Kennedy, 1995 [269]
Reissing, 2003 [252]

3b
2b

Phobic anxiety

SCL-90-R
SCL-90

Derogatis, 1981 [267]
van Lankveld, 1995 [222]

2b
2b

CCEI
BSI

Kennedy, 1995 [269]
Reissing, 2003 [252]

3b
2b

Agoraphobia, not panic disorder CIDI

van Lankveld, 2000 [249]

2b

Obsessive-compulsive behavior SCL-90-R
SCL-90

Derogatis, 1981 [267]
van Lankveld, 1995 [222]

2b
2b

CCEI
BSI

Kennedy, 1995 [269]
Reissing, 2003 [252]

3b
2b

Interpersonal sensitivity

SCL-90-R
SCL-90

Derogatis, 1981 [267]
van Lankveld, 1995 [222]

2b
2b

CCEI
BSI

Reissing, 2003 [252]

2b

Hostility

SCL-90-R
SCL-90

Derogatis, 1981 [267]
van Lankveld, 1995 [222]

2b
2b

CCEI
BSI

Reissing, 2003 [252]

2b

Paranoid ideation

SCL-90-R

Derogatis, 1981 [267]

2b

CCEI
BSI

Reissing, 2003 [252]

2b

Psychoticism

SCL-90-R

Derogatis, 1981 [267]

2b

CCEI
BSI

Kennedy, 1995 [269]
Reissing, 2003 [252]

3b
2b

EPQ
EPQ

Kennedy, 1995 [269]
Duddle, 1977 [270]

3b
2b

CCEI
BSI

Kennedy, 1995 [269]
Reissing, 2003 [252]

3b
2b

Extraversion
Somatization

SCL-90-R

Derogatis, 1981 [267]

2b

Hysterical personality

CCEI

Kennedy, 1995 [269]

3b

Low self-esteem

SEI

Kennedy, 1995 [269]

3b

Disgust propensity

DS

De Jong, 2007 [271]

2b

Positive sexual self-schema

SSS

Reissing, 2003 [252]

2b

PCS

Reissing, 2004 [225]

2b

Negative sexual self-schema
Catastrophizing thoughts
Marital problems
(maladjustment, dissatisfaction)
Less sexual self-stimulation

SHF

Reissing, 2003 [252]

2b

Sexual desire problems

SHF

Reissing, 2003 [252]

2b

Sexual arousal problem
during sexual interaction

SHF

Reissing, 2003 [252]

2b

Lubrication problem
during sexual interaction

QSD
Campion Q.

van Lankveld, 1996 [260]
Nunns, 1997 [259]

2b
3b

Lack of sexual pleasure

SHF

Reissing, 2003 [252]

2b

a

(positive sexual self-schema lower than nopain control women)
SSS

Reissing, 2003 [252]

2b

LW-MAS

Reissing, 2003 [252]

2b

Instrument: see list. Author: only first author listed. LOE = Level Of Evidence according to OCEMLE.
c

d

BDI (Beck Depression Inventory), [272];
BSI (Brief Symptom Inventory), [273];
Campion Questionnaire, [274];
CCEI (Crown-Crisp Experiential Index), [275];
CES-D (Center for Epidemiologic Studies Depression Scale), [276];
CIDI (Composite International Diagnostic
Interview), [277];
DAS (Dyadic Adjustment Scale), [278];
DS (Disgust Scale): [279];
EPQ (Eysenck Personality Questionnaire): [280].
FNE (Fear of Negative Evaluation): [281]
GAS (Groningen Arousability Scale): [282]
GRISS (Golombok–Rust Inventory of Sexual Satisfaction): [283]
HAD (Hospital Anxiety and Depression) Scale: [284]
IBQ (Illness Behaviour Questionnaire): [285]
L-W MAS (Locke-Wallace Marital Adjustment Scale): [286]
MMPI-SV (Minnesota Multiphasic Personality Inventory, Short
Version in Dutch): [287]

MPS (Multidimensional Perfectionism Scale): [288]
PCS (Pain Catastrophizing Scale): [289]
PCS-SF-36 (Physical Component Summary of the Short-Form-36
Health Survey) [290]
PRS (Phobia Rating Scale): [261]
PILL (Pennebaker Inventory of Limbic Languidness): [291]
QSD (Questionnaire for Screening Sexual Dysfunctions): [292]
SCL-90: [293]
SCL-90-R: [294]
SEI (Coopersmith Self-Esteem Inventory): [295]
SHF (Sexual History Form): [296]
SPAHQ (Sexual And Physical Abuse History Questionnaire ): [297]
SPQ (Social Problems Questionnaire): [298]
SSS (Sexual Self-Schema): [299]
SOS (Sexual Opinion Survey): [300]
]STAI (Spielberger State-Trait Anxiety Inventory): [301
]TCI (Temperament and Character Inventory): [302
]TPQ (Tridimensional Personality Questionnaire): [303
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N(PVD)=16;
N(Contr.)=16

N(PVD)=15;
N(Contr.)=15

Pukall, Baron, Amsel, PVD
Khalife, & Binik,
2006 [239]

Pukall, Young,
Roberts, Sutton &
Smith, 2007 [121]

PVD

N(PVD)=14;
N(Contr.)=14

N(PVD)=13;
N(Contr.)=13

N(PVD)=44;
N(Contr.)=41

PVD

PVD

Khalife, Amsel &
Abbott, 2002 [118]

Pukall, Binik &
Khalife, 2004 [304]

PVD

Dys-function type N

Granot, Friedman,
Yarnitsky & Zimmer,
2002 [110]

Sensory processes

Authors, year

Perceived pain treshold;
Visual Analog Scale of
perceived pain intensity
and unpleasantness

Assessment

Controlled comparison of vulvar tactile and
pain threshold in comparison groups, using the
vulalgesiometer.

Tender point examonation by palpation of 9 bilateral
nonvulvar areas by a blinded rheumatologist

Controlled comparison of vulvar tactile and pain
threshold in comparison groups, using the vulalgesiop
ometer.

Thresholds for tactile
sensitivity, pain

Perceived pain treshold

Thresholds for tactile
sensitivity, pain

Controlled comparison of tactile and pain threshold in
comparison groups, using graded calibrated filaments.
Testing sites were vestibular, thigh, labium minus, deltp Thresholds for tactile
toid, forearm and tibia
sensitivity,
pain, pressure-pain
tolerance

Administration of heat pain stimuli to volar forearm;
threshold assessment; assessment of suprathreshold
pain magnitude with increasing temperature (1EC/
sec) ; blood pressure and heart rate on 1 min supratp
threshold heat pain stimulation

Design

1b

Level of
evidence
(Oxford system)

Women with VVS have significantly lowep 1b
er vestibular pain thresholds compared
with control women. Tactile thresholds
were not different.

Women with PVD had significantly more 1b
painful TPs than nonaffected women;
they reported significantly higher pain
intensity and unpleasantness ratings
and displayed more pain behaviors than
controls (P<0.05).

Women with VVS have significantly lowep 1b
er vestibular pain thresholds compared
with control women. Tactile thresholds
were not different.

Tactile thresholds were lower in PVD at 1b
all vestibular sites, labium minus and
deltoid. Lowered tactile sensitivity was
stable over time in PVD. Pain thresholds
were lower in PVD, at all vestibular sites,
labium minus, deltoid and forearm. PVD
women gave higher distress ratings for
sustained suprathreshold pressure.
Women with PVD tolerated less pressp
sure than controls.

Heat pain threshold lower in PVD vs.
controls (42.2°C ± 2.5 vs 43.6°C ± 1.9).
Unpleasantness threshold lower in PVD
women (40.2°C ± 2.9 vs 41.7°C ±
2.3). Higher perceived pain (VAS) with
suprathreshold stim. (with 47°C: 88.3
± 14.9 vs 70.8 ± 14.9; with 48°C: 96.1 ±
7.3 vs 84.6 ± 14.8)

Process findings

Table 25.2.Sensory processes and cognitive-affective processes in sexual pain disorders in women: Results of experimental investigations (continued)
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Wouda, Hartman,
Bakker, Bakker, van
de Wiel, Weijmar
Schultz, 1998 [246]

DYS

Controlled comparison of DYS and Contr. women on
sexual arousal response to different erotic stimuli;
kissing, caressing, manual stimulation, oral stimulatp
tion, and penile-vaginal intercourse

Controlled comparison of context-specific hypervigilp
lance with pain-related stimuli, using an emotional
Stroop test with pain words, social threat
words, positive words, and neutral control words

Payne,Binik, Amsel & PVD
Khalifé, 2005 [256]

N=34
N(PVD)=17;
N(Contr.)=17

Correlational study: Assessment of predictability of
pain ratings by scores of depression, anxiety, marital
adjustment, and organic pathology

Controlled comparison of vulvar tactile, pain, and
thermal threshold and tolerance in comparison
groups, using the vulalgesiometer.

Controlled comparison of vulvar and umbilical tactile
and pain threshold in comparison groups, using the
vulalgesiometer.

Design

Meana, Binik, Khalifé DYS, PVD N=76;
& Cohen, 1998 [305]
N(PVD)=33;
N(DYS)=19

Cognitive-affective processes

PVD

Sutton, Pukall
& Chamberlain,
2009[262]

N(PVD)=25;
N(Contr.)=25

Vesti-bulo- N(Primary
dynia
VD)=22;
N(Second.
VD)=16;
N(Contr.)=8

Dys-func- N
tion type

Burrows, Klingman,
Pukall& Goldstein,
2008 [241]

Authors, year

Average Spectral
Tension (AST) for
genital arousal;
subjective arousal with
mechanical lever

Reaction time to Stroop
words

Gynecological
examination; pain rating
(MPQ); depression &
anxiety (BSI); marital
adjustment (L-W MAS)

Thresholds for tactile
sensitivity, pain, and
thermal sensitivity, and
pain and heat tolerance.

Thresholds for tactile
sensitivity, pain

Assessment

Level of
evidence
(Oxford system)

AST response differed between various
stimuli. Both groups responded with
equal AST, but AST response differed
between DYS and Control women
when viewing intercourse, Subjective
arousal during various stimuli did not
differ between groups.

Interference effect was found of pain
words, with state and trait anxiety
(STAI) explaining this effect.

1b

1b

Significant correlations of pain ratings 2b
with anxiety (r = .36; p < .01), marital
adjustment (r = -.351; p < .01), and depp
pression (r = .251; p < .05); pain rating
in PVD predicted by marital adjustment
(r = -0.24; p < .02); pain rating in DYS
predicted by depression (r = 0.26; p =
.03)

Women with PVD had significantly lower 1b
vulvar, but not forearm pressure pain
thresholds as compared to control womep
en. There were no significant differences
between women with PVD and control
participants for thermal thresholds or
self-report ratings at the forearm. At the
vulvar vestibule, however, women with
PVD had lower heat pain thresholds,
and lower heat pain tolerance levels
than nonaffected women.

Women with primary vestibulodynia 1b
demonstrated higher umbilical sensitivip
ity and lower pain threshold, compared
with women with secondary VD and
control women. No difference in higher
umbilical sensitivity was found between
women with secondary VD and contgrol
women.

Process findings

Table 25.2.Sensory processes and cognitive-affective processes in sexual pain disorders in women: Results of experimental investigations (continued)
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DYS

PVD VAG

Reissing, Binik,
Khalifé Cohen &
Amsel, 2004 [225]

Brauer, Laan & ter
Kuile, 2006 [243]

N=77
Controlled comparison of pelvic floor muscle response Intravaginal surface
N(VAG)=45; to threatening, erotic, neutral, and non- threatening
EMG; trapezius EMG
N(Contr.)=32 film excerpts

VAG

Van der Velde
& Everaerd,
2001b[224]

N(DYS)=50; Exposure to two erotic films, depicting oral sex vs.
N(Contr.)=25 coitus

VPA, subjective sexual
arousal, negative and
positive affect

Gynecological
examination, physical
therapist evaluation,
vaginal EMG; McGill
Pain Questionnaire,
Pain Catastrophizing
Scale

N=29
N(VAG)=22;
N(Contr.)=7

Van der Velde &
VAG
Everaerd, 200a [307]

N(PVD)=29; Comparative study
N(VAG)=29;
N(Contr.)=29

Women with psychosocial attribution
scored higher on sensory and evaluative
pain dimensions, lower on sexual attitp
tudes, more aversive to sex, higher on depp
pression, interpersonal sensitivity, anxiety,
phobia, paranoid ideation, psychoticism,
and lower on marital adjustment.

Process findings

1b

1b

2b

Level of
evidence
(Oxford
system)

No differences between women with DYS 1b
and Contr. women.

Vaginals spasms higher in women with 1b
PVD and VAG than in Contr. No difference
between women with PVD and VAG.

No EMG differences between VAG and 1b
Control women. Threatening and sexualthreatening excerpts produced increase in
(invluntary) pelvic floor and trapezius EMG,
compared with erotic and neutral.

No EMG differences or experienced threat
between VAG and Control women. No
EMG changes during neutral and erotic
stimuli. Significant correlation of pelvic
floor muscle activity and experienced
threat.

Intravaginal surface
No baseline difference in intravaginal
EMG; additional EMG of surface EMG; No EMG difference in perfp
adjacent muscle groups formance of exercises

Pain rating (MPQ),
sexual attitudes
(SAI), sexual function
(SOS), psychological
adjustment (BSI, L- W
MAS)

Assessment

Controlled comparison of pelvic floor muscle response Intravaginal surface
to threatening, erotic, neutral, and non-threatening
EMG; affective
film excerpts
response poststimulus
with Likert scales;
experienced threat
monitor using
mechanical lever

N=110
Controlled comparison of ability to voluntarily control
N(VAG)-67;
and relax pelvic floor muscles; 6 short flick contractp
N(Contr.)=43 tions; 3 10-sec holding contractions

VAG

Van der Velde &
Everaerd, 1999[306]

Groups of patients with either psychosocial or physiop
ological attribution of sexual pain cause were compp
pared on ratings of pain experience, sexual attitude,
sexual function, psychological adjustment

Design

N(DYS)=100

Dys-func- N
tion type

Meana, Binik, Khalifé DYS
& Cohen, 1997 [251]

Authors, year

Table 25.2.Sensory processes and cognitive-affective processes in sexual pain disorders in women: Results of experimental investigations (continued)
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DYS

DYS

Brauer, ter Kuile,
Janssen & Laan,
2007 [245]

Brauer, de Jong,
Huijding, Laan & ter
Kuile, 2009 [308]

Manipulation of negative (pain threat) vs. positive
(sexual enjoyment) vs. neutral appraisal

Manipulation of pain-related fear (electrocutanous
ankle shock) vs. neutral condition

Design

Level of
evidence
(Oxford system)

General suppressing effect of pain-relatep 1b
ed fear on genital and subjective sexual
arousal: no differences between women
with DYS and Contr. women. More negap
ative affect in DYS women.

Process findings

VPA, subjective sexual General suppressing effect of negatp 1b
arousal, negative and tive appraisal on genital and subjective
positive affect
sexual arousal: no differences between
women with DYS and Contr. women.

VPA, subjective sexual
arousal, skin conductp
tance, negative and
positive affect

Assessment

Dys-function type

VAG

VAG

Authors, year

Scholl, 1988 [309]

Hawton & Catalan,
1990 [310]

N(VAG)=30

N(VAG)=23

N

Treatment provided was sex therapy, vaginal selfexamination (first with mirror, then with fingers),
and Kegel exercises. Later: digital penetration with
partner’s fingers before penile-vaginal containment
was reintroduced.

Variables associated with positive treatment
outcome were assessed in a behavioral treatment
of unlimited duration, employing increasing size dilp
lators, Kegel exercises, relaxation exercises, and
ban on intercourse.

Design

Four-point rating of outcp
come by therapist (sexual
intercourse without difficultp
ty to no change). Predictor
variables: therapist rating
of treatment compliance,
patient motivation, global
general and sexual
relationship.

Dichotomous assessment
of intercourse success; unvp
validated interview ratings
of predictor variables.

Assessment

Level of
evidence
(Oxford
system)

80% had positive outcome and gains were sustp 3b
tained at 3 months follow-up. Treatment succp
cess was positively related to therapist-rated
compliance to homework assignment by third
session, and to woman-rated low tension in the
relationship.

Twenty patients (87%) continued in therapy and 3b
had successful outcomes in terms of succesful
intercourse. Length of therapy was related to
duration of vaginismus, patient’s causal attributp
tion of etiology, history of operative treatment,
motivation factors, partner’s acceptance of vagip
inismus, previous organic abnormalities, extent
of sexual knowledge, fear of STIs, parental attitp
tudes towards sex, and patient’s attitude to her
genitalia. Dropouts all had previous operative
treatment and exclusive somatic attributions.

Process findings

Table 25.3. . Outcome of treatment studies of women with sexual pain disorders, including psychological predictors of treatment outcome (continued)

Dysfunction type: DYS = dyspareunia; PVD = provoked vestibulodynia; VAG = vaginismus.
BSI = Brief Symptom Inventory; L-W MAS = Locke-Wallace Marital Adjustment Scale; MPQ = McGill-Melzack Pain Questionnaire; SAI = Sexual Arousability Inventory; SOS = Sexual Opinion
Survey.

N(DYS)=50;
N(Contr.)=25

N(DYS)=48;
N(Contr.)=48

Dys-func- N
tion type

Authors, year

Table 25.2.Sensory processes and cognitive-affective processes in sexual pain disorders in women: Results of experimental investigations (continued)
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PVD

Bergeron, Binik,
Khalifé, Pagidas,
Glazer, Meana &
Amsel, 2001 [247]

VAG

Schnyder,
Schnyder-Lüthi,
Ballinari &
Blaser, 1998 [226]

PVD

PVD

Weijmar Schultz,
Gianotten, van der
Meijden, van de
Wiel, Blindeman,
Chadha &
Drogendijk, 1996
[248]

Schover, Youngs &
Cannata, 1992
[257]

Dys-function type

Authors, year

N(Vest.)=22
N(CBT)=28
N(EMG)=28

N(PVD)=45

N(VAG)=44

N(CBT)=
N(CBT
+Surgery)=

N

Assessment

Outcome: therapist rated
on 5-point scale: very
much improved to very
much worse. Predictor
variables: Sex History
Form, Dyadic Adjustment
Inventory, Brief Symptom
Inventory, structured
interview for DSM-IIIR
disorders and sexual
history.

Dichotomous assessment
of intercourse success; unvp
validated interview ratings
of predictor variables.

Prospective RCT: vestibulectomy vs. CBT vs. EMG Gynaecological
feedback.
examination, structured
interview, MPQ, vestibular
pain index, pain during
intercourse, SHF,
frequency of intercourse,
DSFI, BSI.

Uncontrolled prospective study. Treatment:
localized vestibulectomy, offer of sexual
counseling, Kegel exercises, vaginal dilation and
couple therapy.

Behavioral sex therapy involving daily home exercp
cises with insertion of vaginal dilator after demonsp
stration of insertion by therapist (in vivo) or therapp
pist’s verbal explanation only (in vitro), participants
randomized to treatment conditions.

RCT for first 14 participants, other participants Subjective pain during intp
could choose between CBT and CBT+Surgery tercourse
(vestibulectomy).
Scoring range: 1-5; 1 =
complaints fully disappp
peared; 2 = dimished; 3 =
unchanged, but less of a
problem; 4 = unchanged;
5 = complaints worsened.
Score of 1, 2, or 3 = ‘positp
tive result’.

Design

Level of
evidence
(Oxford
system)

Compared with pretreatment, study completers of 1b
all treatment groups reported statistically significant
reductions on pain measures at posttreatment and
6-month follow-up. The vestibulectomy group was
significantly more successful than the two other
groups. Seven women who had been assigned to
vestibulectomy withdrew before the operation was
carried out. All groups improved regarding psycholp
logical adjustment and sexual function from pretreatmp
ment to 6 month follow-up. Reduction of pain during
intercourse at posttreatment and 6-month follow-up.
Vestibulectomy > CBT = EMG.
Larger dropout rate for vestibulectomy.

Of the 32 women who had both surgical excision 2b
of vulvar lesions and contact with the psychologist,
50% were much improved in perceived pain, 41%
were somewhate improved, and 9% were unimpp
proved. Predictive for better outcome were: higher
socioeconomic status, childlessness. Psychological
factors at pain onset and test scores were not predp
dictive. Willingness to be psychologically evaluated
was highly predictive, as was cooperation of patient
in postoperative counseling. More localized introital
pain was predictive of better treatment outcome, as
opposed to diffuse genital pain.

Forty-three (97.2%) of the patients were able to have 2b
sexual intercourse after an average of 6.3 therapeutp
tic sessions. Success tended to occur more often
in the absence of sexual desire disorders. No corrp
relations were found between success and patients’
sexual history variables.

Randomized study part (n=14): subjective pain score: 2b
CBT = 1.86; CBT + surgery = 1.57; Unrandomized
study part: CBT = 2.14; CBT = surgery = 1.67. Both
treatments were equally effective (p > .05).

Process findings

Table 25.3. . Outcome of treatment studies of women with sexual pain disorders, including psychological predictors of treatment outcome (continue)
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PVD

Bohm-Starke,
Brodda-Jansen,
Linder, &
Danielsson,
2007 [114]

N(Group)=43;
N(Biblioth)=
38;
N(Contr.)=36

N(Group)=43;
N(Biblioth)=
38;
N(Contr.)=36

ter Kuile, van
VAG
Lankveld, de Groot,
Melles, Nefs &
Zandbergen, 2007
[250]

N(EMG)=17;
N(lidocaine)=
18;
N(Contr.)=30

VAG

van Lankveld, ter
Kuile, de Groot,
Melles, Nefs &
Zandbergen, 2006
[6]

PVD

Bergeron, Brown,
Lord, Oala, Binik &
Khalifè, 2002 [311]

N(PVD)=35

DysN
func-tion
type

Authors, year

Prediction study on outcome of cognitivebehavioral treatment vs. waiting-list. CBT
both as group therapy and bibliotherapy.
The same subjects were investigated as
in the previous reference.

Prospective RCT: cognitive-behavioral
treatment vs. waiting-list. CBT both as
group therapy and bibliotherapy

Prospective RCT: topically applied
lidocaine (2% gel or 5% ointment) on the
vestibule 5 times per day for 4 months
vs. surface EMG biofeedback, using
a portable instrument for 10 minutes’
practice twice a
day for 4 months according to a standard
Protocol. No untreated comparison group.
Length of follow-up = 6 months.

Retrospective study: physical therapy
(pelvic floor muscle rehabilitation +
biofeedback) was provided with a mean
of 7 sessions. Length of follow-up = 2-44
months; mean = 16 months.

Design

3b

Level of
evidence
(Oxford
system)

Waiting-list participants did not improve re. successful
intercourse. At follow-up assessment (1 yr posttreatment)
21% of bibliotherapy, and 15% of group therapy CBT were
successful re. intercourse. Outcome of both treatments
did not differ. No effects of treatment on other aspects of
sexual or marital functioning.

1b

1b

1b
Vestibular pain thresholds increased from median 30 g
before to 70 g 1b
after treatment in the anterior vestibule (P<0.001) and from
median 20 to 30 g in the posterior vestibule (P<0.001).
PPTs on the leg and arm were lower in the patients as
compared with controls both before and at the 6-month
follow-up. Patients reporting total cure were 3/35; 25/35
were improved. The number of patients who frequently
reported of other bodily pain was reduced after the treatmp
ment. The patients had lower scores for SF-36 (General
Health, Vitality) before treatment, which was restored at the
6-month follow-up. No differences in outcome measures
were observed between the 2 treatments.
No predictors were investigated.

Physical therapy yielded complete or great improvement
for 51.4% of 3b participants, moderate improvement
for 20.0% of participants, and little to no improvement
for the other 28.6%. Treatment resulted in a significant
decrease in pain experienced both during intercourse and
gynecological examinations; it also resulted in a significant
increase in intercourse frequency and levels of sexual
desire and arousal.
Successful responders were less educated than
unsuccessful responders.

Process findings

Self-report questionnaire: Changes during treatment in fear of intercourse, and fear
behavioural endpoints,
of non-penetrative sexual behaviour predict successful
penile-vaginal penetration outcome of CBT for lifelong vaginismus.
and other types of penep
etrative behavior (with fingp
ger, self or partner’s). Fear
of sexuality Questionnaire,
STAI.

Self-report questionnaire:
behavioural endpoints,
penile-vaginal penetration
and other types of
penetrative behaviour
(with finger, self or
partner’s). Questionnaires:
FSFI, MMQ, GRISS.

Pressure pain thresholds
(PPTs) in the vestibule
measured with
vulvalgesiometer. General
pain thresholds on the
upper arm and leg
(pressure algometer);
functional impairment
(SF-36); estimated overall
response to treatment
(worse, no change,
improved, or completely
cured).

Introital dyspareunia
(7-point scale from a
lot worse to complete
relief), current pain during
intercourse, and sexual
functioning.

Assessment

Table 25.3. . Outcome of treatment studies of women with sexual pain disorders, including psychological predictors of treatment outcome (continued)
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PVD

Backman,
Widenbrant, BohmStarke & Dahlof,
2008 [315]

PVD

ter Kuile &
Weijenborg, 2006
[313]

PVD

PVD

Pukall, Kandyba,
Amsel, Khalifé &
Binik, 2007 [312]

Bergeron, Khalifé,
Glazer & Binik, 2008
[314]

Dys-function type

Authors, year

N(PVD)=27

N(PVD)=51

N(PVD)=76

N(PVD)=8

N

1) a gynecologic
examination involving
the cotton-swab test, 2)
a structured interview,
and 3) validated pain
and sexual functioning
measures.

Pain intensity during
intercourse, level of
perceived pain control,
SCL-90, MMQ, GRISS.

Pain ratings during
gynecologic
examination, vestibular
pain thresholds, McGill
Pain Questionnaire and
PCS, intercourse-related
and nonintercourserelated pain, FSFI, STAI,
BDI, BSI.

Assessment

Uncontrolled prospective trial of combined physical Unvalidated self-report
and psychosexual therapy, including mucosal
questionnaire.
desensitization. (topical cream application + finger
penetration exercises).

Follow-up study (6 mnth – 2.5 yr) of originally
randomized women with PVD to vestibulectomy,
CBT, or EMG-biofeedback.

Uncontrolled prospective trial of cognitivebehavioral group therapy.

Uncontrolled prospective trial of hypnosis.

Design

Level of
evidence
(Oxford
system)

3b

19 women considered themselves cured or
greatly improved (increased frequency of
intercourse, reduced coital pain). 3 women
dropped out before completion of treatment.

3b

All three treatments yielded significant
1b
improvements at 6-month follow-up.
Vestibulectomy more pain reduction compared
with other treatments. Participants had less
pain at the 2.5-year follow-up than at the
previous 6-month follow-up. Sexual functioning
measures remained unchanged between
6-month and 2.5-year follow-up. No group
differences on sexual functioning measures.
Higher pretreatment pain intensity predicted
poorer outcomes at the 2.5-year follow-up for
vestibulectomy (P<.01), biofeedback (P<.05),
and cognitive-behavioral therapy (P<.01).
Erotophobia also predicted a poorer outcome
for vestibulectomy (P<.001).

Pain intensity during intercourse decreased,
vestibular pain and vaginal muscle tension.
Perceived pain control, sexual satisfaction
increased. Marital satisfaction and level of
distress (SCL-90) were not affected. 9 women
dropped out before completion of treatment.

Gynecologic examination pain and intercourse 3b
pain decreased, nonsignificant increases of
the pain threshold. Some indices of noncoital
vulvar pain decreased. Overall sexual function,
particularly sexual satisfaction, increased at
posttreatment.

Process findings

Table 25.3. . Outcome of treatment studies of women with sexual pain disorders, including psychological predictors of treatment outcome (continued)
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PVD

Goldfinger, Pukall,
GentilcoreSaulnier, McLean &
Chamberlain, 2009
[316]

N(PVD)=13

N

Uncontrolled prospective trial of physical therapy,
including intravaginale manual techniques (e.g.,
trigger point release, massage), biofeedback
therapy, insertion of vaginal dilators, and ban on
intercourse during treatment.

Design

Vestibular pain index,
cotton-swab test, QST,
FSFI, Sexual Esteem
subscale of the Sexuality
Scale (SS-SE) [317]

Assessment

Level of
evidence
(Oxford
system)

Following treatment, participants had
3b
significantly higher vestibular pain
thresholds and lower pain ratings during
the gynecological examination; significant
reductions in pain intensity during intercourse
and were able to engage in more pain-free
activities. Overall sexual function improved,
but various components of sexual function and
frequency of intercourse did not. Participants’
mental health did not significantly improve.
Pain catastrophizing and pain-related anxiety
significantly decreased.

Process findings

Dysfunction type: PVD = provoked vestibulodynia; VAG = vaginismus; PCS = Pain Catastrophizing Scale; FSFI = Female Sexual Function Index, STAI = State-Trait Anxiety Inventory, BDI = Beck
Depression Inventory-II,
BSI = Brief Symptom Inventory, SCL-90 = Symptom Checklist-90, MMQ = Maudsley Marital Questionnaire, GRISS = Golombok-Rust Inventory of Sexual Satisfaction, MPQ = McGill Pain
Questionnaire, SHF = Sexual History Form, DSFI = Derogatis Sexual Functioning Inventory.

Dys-function type

Authors, year

Table 25.3. . Outcome of treatment studies of women with sexual pain disorders, including psychological predictors of treatment outcome (continued)

found both with stimuli depicting intercourse and nonintercourse erotic stimuli. In two studies, women with
dyspareunia responded with equal genital arousal to
nonintercourse erotic stimuli, but with a lower genital
response to stimuli depicting intercourse [245, 246].
When fear of pain was induced during visual erotic
stimulation, both women with PVD and asymptomatip
ic women responded with decreased genital sexual
arousal [245].

d) Psychological Variables and Treatment
Outcome (Grade C)
The psychological treatment of PVD has been evaluap
ated in three controlled trials [114, 247, 248]. Signp
nificant improvement in experienced pain and in intp
tercourse frequency and other measures of sexual
functioning was reported after cognitive-behavioral
therapy (CBT) and CBT combined with vestibulectp
tomy, and these results were found to be maintained
over time. Electromyographic biofeedback treatmp
ment and topically applied lidocaine were equally
effective regarding pain reduction [114]. Prediction
of treatment outcome by means of psychological or
psychosocial variables (see Table 25.3) has been
investigated in women with PVD. Psychosocial variap
ables predictive for positive outcome were: higher
socioeconomic status*, lower education*, and childlp
lessness*. Psychological and relational factors at
treatment onset and psychological test scores (maritp
tal adjustment, neuroticism, psychopathology) were
not predictive*. Willingness to be psychologically
evaluated was highly predictive for positive outcome
of limited vestibulectomy*, as was cooperation of patp
tient in postoperative counseling*, low erotophobia
score*, and lower pretreatment pain intensity*. High
scores on instruments measuring fear of negative
evaluation by others, phobia related to vaginal entp
try and the Personality Assessment Screener have
been associated with poor outcome. No replications
of prediction models have yet been reported.

e) Conclusions Regarding Women with
Dyspareunia Resulting From PVD
In sum, in women with PVD, increased prevalence
of comorbid psychopathology was found, specifically
depression and anxiety disorders. These findings
were not consistently reported and only one study
[249] employed an instrument producing DSM-IV
diagnoses. The crosssectional design of the relevant
studies precludes conclusions regarding the causal
direction of the association between affective
disorders and PVD.
Furthermore, both more problematic and non-affectep
ed psychological functioning have been reported in
women with PVD. Although this could reflect differep
ences in study samples and instrumentation, it could
also indicate true heterogeneity of women with PVD.
Increased trait anxiety, pain catastrophizing, reward
dependency and harm avoidance in women with

PVD, however, have consistently been found in multp
tiple studies, and may represent a complex of stable
characteristics that suggest an important contributp
tion to the etiology of PVD of avoidant, dependent,
and obsessive-compulsive personality features.
Single study findings of women with PVD included
elevated rates of shyness, perfectionism, low selfesteem, and negative feelings towards sexual
interaction, erotophobia, and problems with
subjective sexual arousal and lubrication during
sexual interaction with partner, but not during
masturbation. Women with PVD have been found
to be more sensitive to thermal, pain, and tactile
stimulation, reflected in lowered thresholds for
sensitivity, and they experience heightened pain
in response to painful stimulation as compared
with non-affected women. An etiological element
may be the deficits in information processing, i.e.,
hypervigilance for pain-related stimuli. These latter
findings require replication in future studies.

3. SUPERFICIAL DYSPAREUNIA NOT IDENTI
FIED AS PVD (DYS)
a) Individual Psychological And Personality
Characteristics
It is not known whether or not participants in studip
ies of superficial dyspareunia not identified as PVD
(DYS) meet the clinical criteria for PVD. Higher rates
of psychopathology in women with DYS were found
with regard to depression** and anxiety disorders*,
more specifically: generalized anxiety disorder*,
simple phobia*, obsessive-compulsive disorder*,
and social phobia*. Equal rates of psychopathology
in women with DYS, compared with healthy contp
trols, were found with regard to posttraumatic stress
disorder* and eating disorder* (see Table 25.1b).
Frequency of (childhood) sexual trauma was found
equal in women with DYS** compared with the genep
eral female population or asymptomatic women,
such as women seeking routine gynecological exap
amination. On self-report measures (see Table
25.1b), women with DYS were found to have higher
scores on neuroticism*, depression** and state anxieety**. Phobic anxiety in women with DYS was found
higher**, as were obsessive-compulsive behaviiors**, and social phobia (interpersonal sensitivity)**.
This pattern of results is strikingly different from that
of women with PVD; however, an unknown proportp
tion of women with PVD may have in fact been incp
cluded in the samples of these studies. Scores on
most psychological features that were investigated
in women with DYS were elevated, whereas compp
parisons of women with PVD with control women
on the same variables yielded equivocal findings.
Women with dyspareunia also reported more symptp
toms of hostility**, more (psycho)somatic complaints
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(somatization)*, higher paranoid ideation*, and more
psychotic symptoms*.

b) Sexual Relationships in Women With DYS
With regard to personality traits more closely related
to the domain of sexuality, women with DYS are
found to score higher on erotophobia* than healthy
control women. With regard to sexual functioning,
they also appear to have lower sexual arousal** in
response to sexual intercourse stimuli. Furthermore,
they more often report relationship discordance**.

c) Psychological Processes In Women With DYS
With respect to psychological processes that cause
or maintain dyspareunia (see Table 25.2), the level
of pain ratings in dyspareunia patients is predicted by
their level of depression*, where higher depression
scores are associated with higher pain ratings.
The role of low sexual response, potentially (but not
empirically demonstrated to be) accompanied by
lack of vaginal lubrication in medically unexplained
superficial dyspareunia, may be seen as pivotal in
our understanding of the etiology of this invalidating
condition in women. In a first experimental study
[246], genital response in women with DYS was
compared with that of asymptomatic women. In
women with DYS, genital response was lower
to audiovisual representation of penile-vaginal
penetration*, compared with stimuli depicting
other forms of sexual activity (oral heterosexual
stimulation). Subjective sexual arousal did not differ
between women with and without dyspareunia*.
However, in more recent studies [242, 243, 245],
women with DYS and healthy control women
were found to exhibit equivalent genital responses
to, respectively, 1. stimuli depicting oral sex vs.
penilevaginal penetration, 2. induction of pain-related
fear, and 3. induction of negative vs. neutral vs. positive
appraisal of a situation in which they viewed erotic
films. Both groups of women showed identical patterns
of genital sexual arousal, but several differences
were found regarding subjectively experienced
sexual arousal, and negative and positive affect.

corroborates the presence of depressive and anxip
ious symptoms, both on the experiential and the
behavioral level. Experiential and behavioral signs
of hostility and psychotic symptoms also appear to
be more frequently present. With respect to sexual
functioning, women with dyspareunia are found to be
more erotophobic, reflecting negative and conservatp
tive attitudes towards sex, and aversion to engage in
sex. Findings with regard to sexual arousal problems
in women with DYS have thus far been contradictp
tory. Relationship discord was found to be increased
in women with DYS.
Lower genital response during laboratory investigatp
tion to specific sexual stimulation (audiovisual represp
sentation of penile-vaginal intercourse vs. oral sex)
in women with DYS, compared with control women,
was found in one study, whereas more recent studip
ies found absence of genital response differences
between these groups, whereas subjective arousal
and other affective responses were different betp
tween these groups.
The controversy that has arisen regarding the role
of low vaginal vasocongestion and lubrication resp
sponse to erotic stimulation in women with DYS warrp
rants further study.

4. VAGINISMUS
a) Individual Psychological and Personality
Characteristics
Higher rates of psychopathology in women with
vaginismus were found with regard to agoraphobia
without panic disorder* and obsessive-compulsive
disorder* (see Table 25.1c). In women with
vaginismus, when compared with the general female
population, equal frequency* of childhood sexual
trauma was found in one study, whereas another
study found elevated frequency*.

d) Conclusions Regarding Women with
Superficial Dyspareunia Not Identified As
PVD (DYS)

On self-report measures (see Table 25.1c),
many conflicting findings were reported. Women
with vaginismus were found to have equal and
higher scores on neuroticism**, depression**,
state anxiety**, phobic anxiety**, social phobia**,
obsessive compulsive behavior**, paranoid ideation*,
psychoticism**, somatization**, and hostility**,
Compared with asymptomatic women, women with
vaginismus had increased catastrophic thinking*
both for non-genital and genital pain. Compared with
both women with dyspareunia (including PVD) and
asymptomatic women, women with vaginismus had
higher disgust propensity*.

In summary, women with DYS were found to have
elevated rates of clinically relevant comorbid depressp
sion and anxiety disorders. Sexual traumatization
appears not to play a significant role in etiology. Selfreport measurement of psychological characteristics

With respect to dispositional traits, women with vaginp
nismus were equal to the normal population on exttraversion** and negative sexual self-schema*. They
showed elevated traits of low self-esteem*, less positp
tive sexual self-schema*, and hysterical personality*.

Neither psychological treatment of superficial dysparp
reunia (not identified as PVD) nor prediction of treatmp
ment outcome by psychological or psychosocial variap
ables has been investigated in controlled comparisons.
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b) Sexual Relationships of Women with
Vaginismus

e) Conclusions Regarding Women with Vaginnismus

Rates of marital discord were equal to the general popup
ulation*. With regard to their sexual functioning, womep
en with vaginismus reported less self-stimulation*,
and more problems with sexual desire* and arousal*.

In summary, women with vaginismus were found
to have significantly increased comorbid anxiety
disorders (agoraphobia without panic disorder,
obsessive-compulsive disorder), while depression
rates were not found to be increased. The role of
childhood sexual trauma is unclear since different
frequency rates were found, and the presence of
increased rates of posttraumatic stress disorder
has not yet been investigated. Psychological
characteristics,
measured
with
self-report
instruments, only partially lend clear support to the
role of anxiety symptoms in the etiology of vaginismus.
Interpersonal sensitivity (social evaluation anxiety)
was found increased in women with vaginismus**,
although absence of difference in this respect
has also been found*. Personality features found
to be more often present in this group suggest
the presence of pain catastrophizing cognitions,
disgust propensity, and a specific fear of penilevaginal penetration in the etiology or maintenance
of vaginismus. Sexual functioning may be impaired
with regard to sexual desire and arousal response
during sexual activity. Experimental evidence thus
far has documented the role of experienced threat
in increased pelvic floor muscle tension, but did
not discriminate between women with and without
vaginismus. In sum, whether vaginismus is caused
or maintained by psychological factors requires
additional investigation. Fear of penetration, anxiety
and disgust, and other aspects of negative affect
may play a role.

c) Psychological Processes in Women with
Vaginismus
With respect to psychological processes causing or
maintaining vaginismus (see Table 25.2), women
with and without vaginismus are found not to differ in
baseline pelvic floor muscle tension*, or in the ability
to control pelvic floor muscles while performing exep
ercises (short flick contractions and 10-sec holding
contractions)*. Women with vaginismus and asymptp
tomatic women do not differ in their EMG measured
pelvic floor muscle response to physically-threateniing or sexually-threatening stimuli*. Compared with
control women, women with vaginismus (28%) had
higher incidence of vaginal spasm*. Visual erotic
stimulation does not increase the pelvic floor muscle
activity in women with vaginismus. However, subjp
jectively experienced threat of the stimuli correlates
significantly with EMG-measured muscle activity*.
A randomized controlled trial of standard cognitivebehavioral treatment for vaginismus yielded bettp
ter response of CBT (27% successful intercourse)
compared to a waiting-list control condition (0%) [6].
Reduction of penetration-related fears was found
to mediate positive response to treatment [250].

d) Prediction of Treatment Outcome (Grade B)
Prediction of treatment by means of psychological,
psychosexual and psychosocial variables has been
investigated in vaginismus in three non-controlled
studies and one RCT of CBT (see Table 25.3).
Psychological variables predictive for better outcome
were: attribution of problem to psychological causes*,
positive attitude towards own genitalia*, strong wish
to become pregnant*, better sexual knowledge*,
good compliance with homework assignment by
third treatment session*, and lower pre-treatment
ratings of marital tension in the female partner*.
Peri-treatment reduction of fear of penile-vaginal
penetration was found to be predictive of successful
intercourse after CBT*.

VIII. CLINICAL PRESENTATION OF
SEXUAL PAIN DISORDERS
1. Prevalence

Negatively associated with treatment length were:
pre-treatment sexual desire problems*, fear of sexuaally transmitted diseases*, negative parental atttitudes towards sex*, having undergone previous
operations for vaginismus*, and history of organic
abnormality (septum, vaginitis)*.

Prevalence estimates for dyspareunia range from
6.5-45% in older women and from 14-34% in
younger women [318-327]. Estimates vary according
to several factors, such as culture [326-332], setting
(population-based or clinic-based) [325, 327], the
time frame specified by researchers [318], the
presence of chronic disease [333, 334], the duration
of menopausal status [335, 336], body mass index
[335], depression [336, 337], the degree of perineal
trauma experienced during vaginal delivery [325],
and, most importantly, the physician’s initiative to
bring up the topic [338]. Therefore, in order to detect
sexual concerns, explicit questions must be asked.

No predictive value was found with respect to histp
tory of sexual abuse* or presence of additional
sexual dysfunctions in either partner*. No replicatp
tions of prediction models have been reported.

Prevalence rates for vaginismus are scarce, without
the benefit of multiple studies on specific populations.
Population-based estimates for vaginismus range
from 1 to 6% [323, 339, 340].
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2. Physical conditions associated 		
	with pain on attempted or		
	completed vaginal entry
Table 25.4 summarizes various conditions that
may be associated with varying degrees of chronic
dyspareunia (See Table 25-X).

3. General Sexual History For Sexual
Pain Disorders
Gynecological complaints, diagnostic procedures,
and/or treatment may have consequences on the
sexual functioning of the patient and her partner. It is
therefore advisable for health care providers to ask
each patient whether she has any sexual concerns.
In addition, asking about any past negative sexual
experiences prior to procedures and treatments
is recommended, as tailored approaches may be
necessary for such patients [341]. Given that women
with sexual pain may experience embarrassment,
shame, guilt, low self-esteem, frustration, and other
negative emotions in addition to their dyspareunia,
it is crucial that the clinician uses communication
skills that enhance openness, comfort, trust, and
confidence within a non-judgmental context.
Obtaining a psychosexual history is recommended
as it can provide invaluable information about
predisposing and maintaining factors; however, of
more direct relevance in the initial interview is the
assessment of the pain experience itself (Grade C).
Allowing the patient to describe her difficulties and
reasons for seeking treatment in an open-ended
manner can communicate much information about
her psychological disposition toward the problem.
This part of the interview is then followed by more
specific questions about the pain (see Table 25.5).

Questions about the properties of the pain are
essential for diagnosis [251] and include questions
regarding the lifetime onset and temporal pattern
of the pain as well as questions on pain duration,
location, quality, and severity. Questions focusing on
whether the pain is exacerbated with a male partner’s
ejaculation, the presence of post-coital burning,
and post-coital dysuria should also be asked. In
addition to this information, questionnaires may be
administered in order to more formally capture scores
for empirical comparison and/or to track treatment
progression (see below). Second, questions about
pain mediators are crucial as pain is a complex
subjective experience that can be impacted by a
range of factors. Thus, asking whether any factors
(e.g., intercourse positions, level of arousal, time
of menstrual cycle) improve or exacerbate the pain
may provide clues to management [342].
Third, queries about what activities have been
affected by the pain and any comorbid issues (e.g.,
problems with sexual function, relationship distress,
psychological issues) allow for a comprehensive
understanding of the patient’s experience and may
lead to additional treatment avenues. Furthermore,
inquiring about patients’ theories regarding their
pain can be important, as research has shown that
psychosocial – as opposed to physical – explanations
for the pain are related to higher distress and lower
relationship adjustment [251]. Fourth, questions
related to previous treatments undertaken and their
outcomes can be useful in treatment planning [342].
Throughout the assessment, it is important to keep
in mind that sexual pain problems are embedded
in a somatic, psychological, relational, and social
context which must be assessed in order to make
adequate decisions regarding diagnosis, treatment,
or referral.

Table 25.4: Conditions associated with chronic dyspareunia
Superficial pain
Vestibulodynia, dysesthetic vulvodynia
Vaginal atrophy
Vulvitis, vulvovaginitis
Interstitial cystitis
Condylomata and other sexually transmitted infections
Vulvar dermatoses
Non-infectious vaginitis
Epithelial defects
Vaginismus
Pelvic organ prolapse
Chronic vulvovaginal candidosis

Scarring
Urethritis
Anatomic variations
Hidradenitis suppurativa
Episiotomy neuroma
Radiation therapy
Size of penis
Genital mutilation
Hormonal issues
Lower urinary tract symptoms (LUTS) with urinary incontinence

Deep pain
Estrogen deficiency
Vaginitis
Chronic pelvic inflammatory disease
Foreshortened vagina
Vaginal septum
Endometriosis
Fixed inverted uterus
Gynecologic cancer treatments
Pelvic organ prolapse
Lower urinary tract symptoms (LUTS) with urinary incontinence

Ovarian remnant syndrome
Chronic pelvic pain
Abdominal wall pain
Irritable bowel syndrome
Hidradenitis suppurativa
Uterine fibroid
Ovarian tumor
Hormonal issues
Congenital abnormalities
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4. Educational Gynecological Sexo	
	logical Examination
In order to detect or exclude physical illness or abnp
normalities that cause pain on (attempted) vaginal
entry (Table 25.4), the patient and physician have to
work together. Especially in the case of dyspareunia
or vaginismus, it is not always desirable or practical
to perform a medical examination right away. The
patient and care provider must make decisions togp
gether about timing, who is present, and the extent
of the examination. The examination technique to
search for the cause of dyspareunia is more detailed
and requires much more finesse than a routine pelvic
examination (Grade C). When conducted correctly, it
can be highly therapeutic. This is especially true when
the sexual partner is also present. Often referred to
as an “educational gynecological sexological examinnation”, the patient watches in the mirror as the doctp
tor gathers information and tells the patient about
her genital anatomy, clarifying normal (or abnormal)
structures. This examination can correct misinformatp
tion and negative self-image, and can clarify how
physical changes can relate to sexual problems [341].
Essentially, the patient’s personal boundaries must
be respected and safe-guarded throughout the
process [343]. It is she who decides who is going to
be present during the examination and how far the
examination will proceed. Before the examination
occurs, it is important to inform the patient how
it will be performed and to ensure her that, during
the exam, she will be told when the next step of
the examination will be taken. In addition, clarifying
that she can interrupt the examination at any stage
– and that doing so is not considered a failure – is
essential. Through the examination, the foundations
are present for a meaningful discussion afterwards,
in which all the findings are explained and at which
time, further sexual complaints may come to light.
Although based on level 5 evidence, this process is
recommended to lessen the common occurrence of
women having to seek multiple health care providers
before an accurate diagnosis is made.

a) The Context
When dyspareunia and vaginismus are suggested
by the history, the patient is told ahead of time that
the use of a speculum or other means of internally
examining the pelvis will not necessarily be part of the
examination. It is recommended to ask the woman if
there is anything she can think of that will facilitate
the exam and to impart to her a sense of control
with respect to what will happen in the examination.
The physician should be seated comfortably and the
examination couch should be adjusted for the woman
to be sitting up so that she may see the examination
of her genitals in a hand mirror; her wish to not
watch, however, should also be respected. Verbally
checking how the woman is coping with the exam

during the process is recommended. Non-verbal
communication – the patient’s behavior and that of
her partner (if present) – are noted. In addition, the
physician must also be aware of his or her own nonverbal behaviors.

1) Pain
Have you had the pain since your first vaginal
penetration attempt, or did it occur after a period of
pain-free vaginal penetration? Where does it hurt?
How would you describe the pain?
When does the pain first start (e.g., during initial vagip
inal penetration, once the object has been partially/
fully inserted, etc), or is it always there? If it is always
there, does vaginal penetration make it worse?
Does the pain only occur in response to touch of the
area, or is it present most of the time?
How long does the pain last during intercourse (only
during initial penetration, only once the object has full
entered, during thrusting, afterwards, the whole time?
What makes the pain better or worse? Specifically
ask questions related to post-coital pain, pain with
ejaculation fluid, post-coital dysuria, pain with
arousal, and pain with orgasm.
On a scale from 0 to 10 (where 0 is no pain at all
and 10 is the worst pain felt), how would you rate the
intensity of the pain?
Does touching elsewhere in the genital area cause pain?
Does the area hurt during non-penetrative activities
(e.g., riding a bicycle, wearing tight clothes)?
Do other forms of penetration hurt (tampons, fingers)?
What do you believe is the cause of your pain?

2) Pelvic Floor Muscle Tension
Do you find that your body/pelvic area tenses
up when you are faced with vaginal penetration
activities? If so, does this tension make vaginal
penetration impossible sometimes/always?
Do you experience the same tension in non-sexual
situations that involve vaginal penetration (e.g.,
gynecological examinations, tampon insertion)?
Have you ever been able to have full vaginal
penetration?

3) Arousal
Do you feel sexually excited when you engage in
sexual activity?
Does your vagina feel wet?
Does your vagina feel dry before or during sexual
activity?
Does the use of a lubricant help?
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What are your thoughts and feelings before, during,
and after sexual activity?

4) Consequences of The Complaint
What do you do when you experience pain during
sexual activities? (Continue/stop intercourse/
continue to make love without intercourse?)
Do you find yourself avoiding activities (sexual/nonsexual) that involve vaginal penetration?
Do you currently engage in activities involving
vaginal penetration?
What sexual activities do you engage in?
Do you express affection with your partner in nonsexual ways?
What consequences does the pain have on your
sexual functioning and intimate relationships?
What consequences does the pain have on your
self-image, psychological well-being, quality of life?

5) Antecedents
When and how did the pain start?
What diagnostic tests have been done?
What diagnoses have you received?
What was happening in your life at the time that the
pain started (e.g., health issues, stressful events)?
What treatment/s have you tried? Which treatments
helped, and which ones did not?
What other things have you done to try to alleviate
the pain?
{end of Table}

b) Adequate Spreading
Permission is asked to gently spread the labia
majora or the patient is asked to spread them herself
with her fingers. This enables her to observe the
consequences of pelvic floor muscle activity. By
bearing down or coughing, she is able to see the
introitus becoming larger. The vulva is carefully
inspected, including the skin of the outer part of
the vulva, labia minora, labia majora, the crease
between the labia, the clitoral hood and clitoris, the
posterior fourchette, vestibule, hymen, and hymenal
edge. For women with introital dyspareunia, sites of
allodynia are investigated using a cotton-swab (Q-tip),
applying light pressure along the outer edge of the
hymen where it meets the inner edge of the internal
surfaces of the labia minora. In cases where vaginal
discharge is noted, relatively pain-free samples for
vaginal pH and microscopy using a cotton-swab are
possible to obtain. Additional testing is indicated by
clinical findings; however, routine bacterial vaginal
cultures are generally not useful.

c) Internal Exam
It may be possible to proceed to the internal exam,
with the woman’s permission, on this first visit when
the characteristic features of vaginismus are not
present in the history or during the exam. With the
woman is bearing down, the insertion of physician’s
finger (or if necessary, something smaller such as
cotton-swab) confirms vaginal entry without pain.
If possible, additional examination using a small
speculum, careful palpation of the uterus and adnexa,
and/or transvaginal sonographic assessment for
deep dyspareunia or ovarian abnormality might be
performed [344].

d) Pain Measurement In Vestibulodynia
For the purpose of diagnosis and treatment outcome,
it is advisable to measure the pain in the genital
region. In order to diagnose PVD, the cotton-swab
test is used (Grade C) [52, 145]. The cotton-swab
test consists of palpating different areas of the vulva,
including the vulvar vestibule, with a cotton-swab
and asking whether the pressure is painful or not.
Some clinicians also ask that the patient rates the
pain intensity of the pressure on numerical rating
scales (e.g., from 0-10). If the cotton-swab test
reveals a pattern of sensitivity in which the pain
is localized to the vestibule, then the diagnosis of
PVD is made. It is important to note that different
health professionals conduct the cotton-swab test in
different ways; however, the order of the palpations
should be randomized as it has been demonstrated
that sensitization may occur when adjacent areas
are palpated [304]. In addition, different clinicians
may apply different amounts of pressure [345]. As
such, the cotton-swab test is prone to measurement
error when used for experimental purposes or to
measure treatment outcome. Therefore, a new
mechanical device, the vulvalgesiometer (see Figure
25.5), has been developed [121, 304, 345]. The
vulvalgesiometer has been shown to discriminate
between women with and without PVD [111, 121,
304], and has demonstrated that, in women with

Figure 25.5: Vulvagesiometer
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PVD, painful levels of stimulation replicate the quality
of the pain reported during vaginal penetration (i.e.,
burning, sharp) [121, 304]. Although specific studies
are currently lacking, the vulvalgesiometer can be
used as a diagnostic tool capable of differentiating
women with different types of genital pain. In addition,
because of its large range of exertable pressures
(3-950 g), it may aid in quantifying the severity of
pain (mild, moderate, severe) experienced by these
women. The vulvalgesiometer has been used
to measure changes in vestibular pressure-pain
sensitivity as a result of treatment [114, 312, 316, 346].
Methods to assess vaginal pressure-pain sensitivity
may be useful in conditions in which vaginal
dyspareunia is the main complaint. The vaginal
algometer [347] assesses pressure-pain threshold
on the lateral walls of the vagina with a thimble-like
probe worn on the clinician’s finger. It is well tolerated
by healthy women and is capable of discriminating
between women with and without chronic pelvic pain
[348]. Devices with which to measure genital sensitivity
to other forms of stimulation (e.g., thermal, vibratory)
also exist and are empirically useful; however,
they may not be practical for clinical settings [342].

e) The Pelvic Floor
Involuntary contraction on the gynecology table does
not infer that this response is also necessarily present
at home. Conversely, some women can undergo a
gynecological examination without any problem, but
have vaginismic reactions in other circumstances,
depending on what they find threatening. Instead of
asking a patient to relax, offering her information and
tools is usually more successful to decrease anxiety
and hypertension of the pelvic floor muscles [341]. In
many cases, the pelvic floor muscles are chronically
contracted and feel like “steel cables”.
Physician assessment of pelvic floor muscle tone
is imprecise but still of some value (Grade C) [349].
The physician places his or her finger between the
woman’s labia just in front of the vaginal opening and
applies gentle pressure. The woman is asked to bear
down while the physician (slowly) moves the finger
inside, keeping it dorsally curved to feel the pelvic
floor muscle without touching painful areas at the
vestibular margin. At the end of the examination, the
finger is slowly withdrawn as the patient bears down.
The use of a lubricant will facilitate the examination
and prevent tissue damage.
It has been proposed that surface electromyographic
(sEMG) biofeedback is a useful method to detect
pelvic floor hypertension and dysfunction in women
with PVD [350]. Although more recent data do not
support these findings and sEMG biofeedback is no
longer recommended for assessment in the routine
clinical setting [351], it has been shown to be a
valuable tool for restoring pelvic floor function and
improving dyspareunia in PVD patients [247, 346].

5. The Use Of Self-Report Measures In
		Patients With Dyspareunia
Measures of psychological function may also aid
in treatment planning. For example, if anxiety or
depression is suspected, the Beck Depression
Inventory-II [272] and the Beck Anxiety Inventory
[357] can be used. Additionally, the Personality
Assessment Inventory [358] yields a global profile of
psychological function, and it has been validated with
chronic pain populations. The administration of any
measure of psychological symptomatology should
be prefaced with a clear explanation of its function
(i.e., to investigate pain mediators); otherwise, the
patient may believe that her pain is not being taken
seriously [342].

IX. MANAGEMENT OF SEXUAL PAIN
DISORDERS
1. General Remarks
Sexual pain disorders are heterogeneous,
multisystemic and multifactorial disorders that should
be treated in a multimodal way according to etiological
factors, risk profile and context. The following
algorithm with three distinctive characteristics meets
these requirements.

a) General Recommendations (Grade C)
A multidimensional and multidisciplinary appproach with specific attention to 6 areas: the muccous membrane, the pelvic floor, the experience of
pain, sexual & relationship function, psychosocial
adjustment and genital mutilation/sexual abuse.
There is no “one size fits all” approach and no “or-or”
approach but an “and-and” approach is recommendep
ed. Simply focusing on one symptom or facet of the
experience may lead to improvement in that single
area; however, this sole effect may not impact other
areas of function that are in need of improvement.
Individualized treatment After careful listening to her
story and after she has been well informed about the
condition, its natural course, and possible treatment optp
tions and management tips, a treatment plan is made.
Patient-focused approach: it is up to the woman
and her partner to decide which treatment
avenue they wish to pursue. If the assessment
of psychological function has revealed some
issues, this aspect should be treated first with
psychotherapy and/or medications. By involving
patients in the decision process with regard to
potential treatment avenues, the clinician and
patient share the responsibility for treatment choice;
this involvement is known to have a positive effect
on the treatment outcome [359]. Shifts in preference
for a certain approach will depend on the country in
question, the woman’s attitudes regarding treatment
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options, the individual health care systems, and the
cost effectiveness of the various modalities, e.g. for
PVD, surgery, CBT, biofeedback/physical therapy,
transcutaneous electric nerve stimulation (TENS) or
a combination of these treatments.

b) A Counseling Model
This approach implies that the health care provider
has to be familiar with the counseling model. He or
she is an advisor and counselor but it is the patient
who is in full command of the situation. Treatments
for sexual pain disorders are time-consuming, and
they require great patience and empathy, sensitivity
to non-verbal signals and insight into relational
interactions. The treatment provider should be able
to identify any ambivalent feelings on the part of the
patient regarding coitus, sexuality, her partner, her
own body, and her desire to have children. The health
care provider must be able to bring to light serious
relational problems or severe traumatic experiences
(sexual violence) in addition to recognizing that
sexual pleasure may be a goal over and above that
of tolerable vaginal penetration.

2. Therapeutic Options
In table 25.7 the various treatment modalities for
subtypes of chronic dyspareunia in women are outlp
lined. They include chronic pain medications along
with sexual and psychological counseling. In this
chapter, the treatment modalities and prognostic factp
tors of PVD and vaginismus are discussed in detail.

a) General Recommendations (Grade C)
1) Medical Intervention
In terms of medical intervention for PVD, there
are only three level 2 placebo controlled RCTs. One
examined the effectiveness of Fluconazol [378] one
investigated the usefulness of Cromolyn 4% [379],
and one assessed the effectiveness of botulinum
toxin injections [380]; however, neither Fluconazol
nor Cromolyn 4% proved to be more effective than
placebo. Additionally, the botulinum toxin injections
did not result in significantly greater improvements in
pain, sexual function, or sexual distress as compared
to the placebo (saline injections); in fact, the placebo
group fared better than the botulinum toxin group
in sexual distress scores from baseline to 6-month
follow-up. These results are contrary to the pattern
of findings in smaller uncontrolled studies examining
treatment outcomes following the administration of
these injections [381, 382].
Other medical interventions that have been tested
are Corticosteroids + lidocaine [383, 384], Botulinum
toxin [382, 385], Capsaicin [386, 387], Ketoconazole
[388], lidocaine/xylocaine [389, 390], and amitriptyline
or other tricyclic antidepressants [130, 258, 391].
Various medical regimens (tricyclic anti-depressants,
SSNRI (Duloxetine), venlafaxine, anticonvulsants -

usually carbamazepine or gabapentin) are typically
recommended for neuropathic pain conditions
[392]. Some of these have been found to offer some
pain relief in women with vulvar and pelvic pain,
but total pain resolution with these drugs appears
to be infrequent [130, 393, 394]. With respect to
antidepressant medications, low doses are indicated
for neuropathic pain reduction whereas higher doses
are recommended for improvement in depressive
symptoms. It is not clear, however, whether the
medications, regardless of dosage, have a dual
effect in that both pain and depressive symptoms
can be targeted simultaneously. Further research
is needed to assess this issue. None of the studies
cited above were controlled (level 3) and, apart
from their methodological limitations, the results are
disappointing. One confounding factor is a consistent
improvement of 30-40% of patients with PVD when
treated with placebo or with no therapy reflecting the
highly active processes in the brain that are mediated
by psychological mechanisms such as expectations
and conditioning [395].
Despite this issue, many clinicians continue to include
in their biopsychosexual therapeutic approaches,
medical interventions of unknown efficacy. RCTs
of carefully evaluated women who appear to have
similar medical and psychological profiles are
encouraged to establish efficacy of these commonly
used medical adjuncts.

2) Hygiene Measures (Grade C)
Preventative hygienic measures (level 5) include
recommending that the patient avoid the use of soap,
vaginal douches, nylon underwear and pantyliners
(mini pads), and other potentially irritating factors
(e.g., direct vulvar contact with semen) and activities
(e.g., wearing tight trousers). In addition, the patient
is encouraged to drink sufficient fluids to produce
approximately 1500 ml of non-concentrated urine
daily. Hydration with sitz baths may help reduce
inflammation and symptoms.

3) Recommendations Regarding Sexual Activity
(Grade C)
As long as the pain predominates, avoidance of
vaginal penetration is recommended in addition to
ensuring that semen does not come into contact with
the sensitive vulvar areas. Some women may feel
guilty about their restricted sexual activities, which
may lead to frustration in their partners. Education
about the effects of sexual pain on the sexual
response cycle (consisting of desire, arousal, and
orgasm) is needed, as many women with sexual
pain will also suffer from comorbid decreases in
sexual function, in particular, lower desire and
arousal which can also negatively impact orgasmic
frequency. Additionally, the partner may develop
lower desire and issues of his/her own in response
to creating pain for the patient during sexual activity.
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Table 25.7: Subtypes of chronic dyspareunia in women and therapeutic optionsA
Medical Disorder

Type of dyspareunia

Findings on physical
examination

Therapeutic options and general
comments

Vulvovaginal atrophy:
associated with renal
failure, chemotherap
apy-induced menopp
pause, hypothalamic
or pituitary disease,
bilateral oophorectp
tomy, or hyperprolactp
tinemia.

Introital pain and with
penile- vaginal movemp
ment. Possible post
coital burning. Deeper
dyspareunia when vaginp
nal atrophy advanced.

Pallor, dryness, increased
fragility and thinning of
vulvovaginal
epithelium,
vaginal shortening, loss of
rugae, narrowing, or uretp
thral caruncle.

Local
oestrogen
therapy
is
highly
recommended.B In case of breast cancer:
local intravaginal application of DHEA
achieves beneficial effects on different
aspects of sexual functioning without
significant systemic exposure to a drug, thus
avoiding potential systemic risks.CDE
Frequent sexual arousal and (if necessary),
nonpenetrative activity could promote genital
health.F
Give dopaminergic drugs such as bromcriptine,
cabergoline, or both to reduce prolactin; with
surgery or radiation as appropriate.

Chronic (abdominal)
pain; Endometriosis;
Chronic PID; IBS;
Crohn’s disease;
Ulcerative colitis;
Ovarian tumour;
Abdominal wall pain.

Deep dyspareunia.
IBS is also associated
with introital pain from
comorbid PVD.

General tenderness
to deep bimanual
examination.

Sexual dysfunction is highly prevalent in such
patients.G, H Women report deep dyspareunia.
Organic disorders should be treated accordip
ingly but sexual dysfunction may still need to
be specifically managed. Irrespective of the
organic or functional nature of the pain, a histp
tory of possible negative sexual experiences
should be queried before any procedures or
treatment.I

Lower Urinary
Tract Symptoms
(LUTS) with urinary
incontinence.

Introital and deep

Perineal and vulvar
inflammation.

Voiding dysfunction, recurrent bacterial
cystitis, hypoactive sexual desire, and sexual
pain disorders are highly correlated.J For
recurrent cystitis give local OT,K antibiotic
self-treatment or preventative treatment, and
recommend postcoital micturition (based on
CE). In case of prolapse, surgical treatment
can be curative but can also have undesired
effects on sexual functioning.L

Pelvic radiation.

Introital and deep dyspp
pareunia.

Thinning and fragility of
vaginal epithelium, loss
of elasticity, stenosis, or
foreshortening.

Preventive measures such as transposition
of the ovaries to prevent ovarian failure.
Therapeutic options based on CE include
couple counselling about non-penetrative
sexual activity, topical estrogen, lubricants,
vaginal inserts, and vaginal reconstruction.

Chronic vulvovaginal
candidiasis associap
ated with diabetes
and HIV.

Introital dyspareunia
and with penile vaginal
movement.

Erythema, swelling of vulvp
va, and thick white or pale
yellow vaginal discharge.

Oral agents recommended for recurrent
symptomatic candidiasis.M

Provoked vestibuloddynia (PVD) associap
ated with IBS, fibromp
myalgia,
interstitial
cystitis (IC), and other
pain syndromes.

Superficial vulvovaginp
nal pain on (attempted)
penetration, pain on
non-penetrative
vulvp
vovaginal
touching,
postcoital burning, or
burning from partner’s
ejaculation fluid.

Variable erythema of
the vestibule. Allodynia
typically located between
4 and 8 o’clock on the
introitus, just exterior to
the hymenal ring but can
involve the skin around the
openings of the Skene’s
ducts or the whole introital
rim. Hypertonic pelvic
floor muscles. Pain with
attempted digital or
speculum entry.

Vaginal EMG biofeedback, pelvic floor physicp
cal therapy, (group) CBT, supportive psycp
chotherapy, TENS and vestibulectomy have
been shown to have clinical benefit, surgical
and behavioural treatments even for a term
of years. Based only on CE is treatment with
topical estrogen, cromolyn, xylocaine, capsaip
icin, or botulinum toxoid injections. Based on
CE, and the not yet proven assumption that
neuropathic pain is at least in part responsible
for the pain of provoked vestibulodynia, give
TCAs or AEDs. For comorbid IC, DBPTs have
shown benefit of oral intravesical pentosan
polysulfate, intravesical dimethyl sulfoxide or
resiniferatoxin (vallinoid). Based on CE, there
may also be benefit from antihistamines,
quercetin, intravesical heparin, lidocaine, or
a combination.N

dyspareunia or vulvar
burning after sexual
intercourse.
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Table 25.7: Subtypes of chronic dyspareunia in women and therapeutic optionsA
Medical Disorder

Type of dyspareunia

Findings on physical
examination

Therapeutic options and general
comments

Generalized
vulvodynia.

Introital dyspareunia

None.

Vulvar burning and pain that causes sexual
and psychological distress accompanied by
the complete absence of any physical abnormp
mality on examination, in biopsies or culture.
Based on CE, TCAs or AEDs can be of partp
tial benefit.

Female genital
mutilation (FGM).

Introital pain and
with penile- vaginal
movement and deep
dyspareunia.

Type I: all or part of the
clitoris and its prepuce
or skin excised. Type
II: clitoris excised, labia
minora partially or totally
removed. Type III: all
external genitalia excised,
vaginal opening closed
except for a matchtipsized hole to allow urine
and blood to escape.

Experienced by an estimated 130 million
women, in particular from north Africa, the
middle east, and southeast Asia. Most of the
studies do not support the hypothesis that
FGM destroys sexual function or precludes
enjoyment of sexual relations.O
Based on CE, use a respectful approach
and provide information about health
consequences. Offer sexual counselling,
psychotherapy, and support groups. Offer to
repair the vulva, vagina, or both.
Involve the partner, the family, or both in
decisions.
Clarify the legal and ethical responsibility
of the physician, who must decline any
request to re-infibulate after childbirth. Offer
specific management of sexual dysfunction
as needed.P

Dermatological
diseases.

Can be introital
dyspareunia (eg.
eczema) or deep (eg.
lichen planus affecting
vagina.

Benign non-STI: can be
atopic eczema, contact
dermatitis (including
iatrogenic), lichen
simplex, lichen sclerosis,
lichen planus, psoriasis,
hidradenoma, fox-fordyce,
chronic vestibular gland
infection, pediculosis
pubis, pin worm infections,
Behçet’s, aphthous ulcers,
cicatricial pemphigoid,
pyoderma gangrenosum,
anorectal Crohn’s, burn, or
trauma.
STD can be HSV,
syphilis, chancroid,
lymphogranuloma
venereum, granuloma
inguinale, condylomata
accuminata, or molluscum
contagiosum.
Neoplasia can be
VIN, vulvar Paget’s, or
melanoma.

For a benign non-STI, based on CE,Q give
corticosteroids (oral, topical or injectable);
immunosuppressive drugs (azathioprine,
dapsone, tacrolimus, pimecrolimus,
thalidomide,or imfliximab); immune augmentp
tation drugs (imiquimod); surgery; behavip
ioural and physical therapy; and biofeedback.
Also offer psychosexual support for sexual
problems resulting from limited skin contact,
visible symptoms, disrupted self-image, inap
ability to meet a partner, shame, lack of confp
fidence, or a combination of these.
For treatment options for STI consult
Guidelines from ISTI, WHO and CDC USA.
R,S,T
Asymptomatic shedding and further
infection necessitate strong encouragement
of protective measures and safe sex.
For neoplasia attempt surgery, laser
therapy with radiation, or chemotherapy, as
appropriate. Sexual activities do not stop for
most couples. Based on CE, psychosexual
counselling can be of benefit, in particular in
the first year after treatment.

Anatomical
variations.

Introital or deep
dyspareunia
depending on
abnormality.

Labial fusions, rigid
hymen, vaginal
septum, vaginal
agenesis, or
hypoplastic vagina.

Based on CE, in case of vaginal
agenesis nonsurgical options can
be highly successful.U Surgical
intervention is recommended for
imperforate hymen, labial fusions or a
painful vaginal septum.

and pain with penilevaginal movement. The
pain is always/almost
always constant, covers
the entire vulvar area,
and may or may not be
present/increased upon
provocation.
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Legend for table 25.7
AEDs=antiepileptic drugs. CBT=cognitive behavioural therapy. CE=clinical experience. DBCT=double blind
placebo controlled trials. OT=oestrogen therapy. HIV=human immunodeficiency virus. HS=herpes simplex.
IBS=irritable bowel syndrome. PID=pelvic inflammatory disease. STDs=sexually transmitted disease.
TCAs=tricyclic antidepressants. VIN=Vulvar intraepithelial neoplasia. PVD=provoked vestibulodynia
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However, persistent lack of sexual desire in spite of
significant improvement in sexual frequency has been
observed [247]. Therefore, normalizing, reframing
and encouraging non-penetrative sexual activity is
needed since healing may take several months, and
in some cases, years. It is recommended that the
couple focus on positive, pleasurable and relaxing
sexual activities. Counseling related to (re-)starting
a sexual relationship is recommended.

4) Vaginal EMG Biofeedback, Pelvic Floor
Physical Therapy, (Group) Cognitive Behavioral
Therapy, TENS And Vestibulectomy (Grade B)
Given that a reduction in pain during intercourse might
be the most relevant treatment outcome criterion for
women with PVD, focusing treatment on the tense
pelvic floor might be useful. Indeed, it appears
that vaginal EMG biofeedback, pelvic floor physical
therapy, (group) CBT, including Kegel and relaxation
exercises, TENS, multilevel local anesthetic nerve
blockade and vestibulectomy are useful interventions
(level 2b-4b) [247, 248, 314, 396, 397]. Additionally,
treatment gains of vestibulectomy are maintained
long term [314, 398-402]. This similarity of treatment
effect may indicate a non-specific treatment effect in
terms of attention, validation, and feelings of control
and competence. The active constituents seem to be
effective on a meta-level rather than on a content
level: HOW you are doing it, may be more important
than WHAT you are doing. This phenomenon
strongly supports a continuous biopsychosocial
conceptualization while treating patients with PVD
and other vulvar and pelvic pain conditions. Due to
the large number of variables, there is need of an
individualized multifaceted therapeutical approach:
care made to measure.

5) Prognostic Factors (Grade C) [271, 314, 385,
398, 403-406]
The following factors indicate poorer outcome of
treatment gains associated with vestibulectomy,
biofeedback/physiotherapy, and CBT for PVD and
should be addressed in future studies:
a. Characteristics of vaginismus before the surgery
b. Lifelong introital dyspareunia
c. Large amount of surface area involved with allodynia
d. Involvement of the Skene’s duct openings
e. Unwillingness to have sex therapy if offered.
f. The coexistence of candidiasis and vulvar pain
g. Increased pretreatment pain
h. The coexistence of depression and anxiety
h. Erotophobia: the tendency to respond with		
		negative affect to sexual cues
i. Disgust and contamination sensitivity

b) Vaginismus
Although vaginismus and PVD often overlap in
terms of clinical presentation and may respond to
some similar treatment options (e.g., pelvic floor
physical therapy, sex therapy), treatment options
for vaginismus typically tend to target the muscle
spasm over and above the symptom of (feared)
pain. As such, the major focus of treatment tends
to be vaginal dilatation combined with progressive
desensitization and a variety of relaxation techniques
[407]. Additional components may also be part of the
treatment regimen, ranging from sex education to
decreasing penetration fear and anxiety.
Some literature on less commonly used adjunct
components also exists, and includes educational
gynecological examinations [408], the application
of topical anesthetics [409], pelvic floor biofeedback
[410], botulinum toxin injections [230], anxiolytic
medication [411], and surgical intervention
[412]. Despite claims that treatment outcome for
vaginismus is generally excellent, many treatment
studies are methodologically unsound. A Cochrane
review concluded that there is very limited evidence
for the effectiveness of treatments for vaginismus
from controlled trials [227].
Recently, however, an RCT was conducted by van
Lankveld and colleagues [6]. Women with lifelong
vaginismus (N=117) were randomly assigned to
group CBT, bibliotherapy, or a wait-list control group.
At post-treatment, 14% of the treated women were
able to experience vaginal penetration as compared
to none in the control group. At the 12-month followup, 21% of the women in the CBT group and 15%
of the women in the bibliotherapy group reported
successful intercourse. Results also indicated that
successful outcome was mediated by changes in
fear of intercourse and avoidance behaviors [250].
Based on these results, the investigators conducted
a smaller treatment study to determine whether
direct exposure aimed at decreasing penetration
fears and avoidance behaviors would be effective
for women with lifelong vaginismus (N=10). The
treatment consisted of a maximum of three 2-hour
sessions during a one-week period involving the
participant performing vaginal penetration exercises
on herself, in the presence of a female therapist.
Results indicated that 90% of women were able to
experience intercourse after two exposure sessions,
and results were maintained at 1-year follow-up [228].
Caution should be taken when dealing with women
with vaginismus about their fear of penetration. Altp
though ter Kuile et al. [228] demonstrated that expp
posure can lead to sustained behavioural change in
women with lifelong vaginismus, some patients and
health care workers may feel that this process is
intrusive. Further studies must be conducted in ordp
der to make firm conclusions, especially in terms of
whether women with lifelong versus acquired vaginp
nismus would benefit from similar or different treatmp
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ment avenues. The desire to have a child might be
a positive predictor for treatment outcome in terms
of consummation [413]. This predictor should be incp
corporated in future treatment intervention research.

X. CONCLUSIONS AND RECOMMENDATIONS REGARDING SEXUAL
PAIN DISORDERS
1.Introduction
The sexual pain disorders are challenging conditions
to treat. Not only do they entail distressing amounts
of pain in a ‘private’ area of the body, the pain
typically occurs during sexually intimate situations
with a partner. Unfortunately, little is known about
dyspareunia and vaginismus; the terminology is still
under development, classification issues plague the
topic, and the empirical literature – while improving –
is of relatively low quality overall. To further complicate
the picture, clinicians who are faced with affected
women struggle with the multidimensional nature of
the pain condition, comorbid psychosexual issues,
and the often overlapping clinical presentations of
dyspareunia and vaginismus.

2.Neurobiology
A basic understanding of the neurobiology of the
pelvic floor is essential in gaining insight into the
pathophysiology of the sexual pain disorders and effp
fective treatment options. Although research in this
area is still in its infancy, some conclusions from the
existing literature (mainly male animal studies) are
able to be drawn. The pelvis and pelvic floor are innp
nervated by both divisions of the autonomic nervous
system (sympathetic and parasympathetic) and by
the somatic motor and sensory nervous systems.
Within the pelvis, the inferior hypogastric plexus is
the major neuronal integrative center. It has multiple
interconnections, innervates many pelvic organs,
contains paracervical ganglia, and receives neuronp
nal input from the sympathetic and parasympathetic
nervous systems. In terms of the autonomic innervp
vations of the urogenital organs in women, nerve
density has been shown to be greater in the distal
(versus proximal) vagina and in the anterior (versus
posterior) vaginal wall. Interestingly, recent research
has demonstrated that the vagus nerves can convey
genital sensory input directly to the brain, completip
ing bypassing the spinal cord. Somatic efferent and
afferent innervation to the pelvis involves the sacral
nerve roots (S2-4) and their ramifications. The sacral
nerve roots emerge from the spinal cord, forming the
sacral plexus, from which the pudendal nerve divergep
es. The pudendal nerve divides into upper and lower
trunks; the dorsal nerve of the clitoris is derived from
the upper trunk.

The vulva is densely innervated by branches of
the pudendal nerves, conveying information about
gentle and intense mechanical stimulation. The
vagina is innervated by the pelvic nerves and resp
sponds to gentle and intense stimulation, including
noxious stimuli. The cervix and adjacent fornix regp
gion of the vagina are innervated more densely than
the rest of the vagina by the pelvic and hypogastric
nerves. Mechanical probing (non-noxious) of the
vagina and/or cervix produces antinociceptive effp
fects in rats and analgesia in women. Importantly,
information arriving from the vulva, vagina, and cervp
vix is conveyed to widespread areas of the central
nervous system, such that stimulation of these arep
eas can affect many physiological and perceptual
functions. The vulvar vestibule contains free nerve
endings, and neural hyperplasia in this area has
been found in women with PVD; this morphologicp
cal explanation may help explain the hyperalgesia
reported by these patients. Pain arising from within
the pelvis and pelvic floor involves diverse structp
tural, neuronal, and neurochemical factors. Howep
ever, more empirical investigation of these factors is
needed in order to fully understand the complexity of
mechanisms involved in the sexual pain disorders.

3.Vulvovaginal disorders
Disorders of the genital skin and mucous membranes
are common and interfere with sexual contact, often
by causing pain. Most of these disorders, including
candidiasis, trichomonas, genital herpes, human
papilloma virus infection (HPV), furuncles, recurrent
vulvovaginal candidosis infections (RVVC), and infp
fection of the greater vestibular glands are transient
and caused by inflammation. Some are chronic condp
ditions, such as lichen simplex, lichen sclerosis, and
lichen planus. These inflammatory conditions are easip
ily diagnosed and some can be adequately treated.
Vulvar dermatoses are thought to be due, at least in
some cases, to an auto-immune system deficiency.
Inflammation of the vulvar skin may arise in response
to contact with irritant substances and use of overthe-counter products (e.g., anti-fungal creams),
whether prescribed by the health professional or not.
Provoked vestibulodynia (PVD) appears to be diap
agnosed in the majority of women with superficial,
introital pain during (attempted) vaginal penetration;
it occurs in up to 18% of women in the general popup
ulation. The symptoms of PVD may lead to physicp
cal, sexual, and psychological distress. It has been
suggested that lifelong (primary) PVD and acquired
(secondary) PVD differ in etiological, clinical, and genp
netic variables. The etiology of PVD is considered
multi-factorial, and includes inflammatory reactions
with T-cell lymphocyte infiltration of the vulvar subepip
ithelium. Women with PVD are more likely to report
histories of bacterial vaginosis and candidiasis than
asymptomatic controls. The association of (a history
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of) combined oral contraceptives and PVD has met
with inconsistent results in prevalence studies. Genep
eralized, unprovoked vulvodynia has been less intensp
sively investigated, and is considered difficult to treat.

4.Chronic pain physiology
Pain is a complex sensation involving sensorydiscriminative (localization of the stimuli, detection
of intensity and quality discrimination), affectivemotivational (encompassing emotional reactions, an
arousal and selective attention to the painful stimuli)
and cognitive-evaluative aspects (anticipation,
attention to the painful stimuli and comparison
with past experience). The current neuromatrix
theory of pain proposes that pain is produced by
a characteristic “neurosignature” pattern of nerve
impulses generated by the “body-self neuromatrix”
in the brain. It proposes that pain results from
activity in the neural network rather than directly
from sensory input evoked by injury, inflammation,
or other pathology, and can therefore occur in the
absence of an identifiable, physical cause.
It has been suggested that PVD involves abnormalities
in three interdependent systems: the vestibular
mucosa, pelvic floor muscles, and central nervous
system. Neurogenic inflammation is believed to be
involved in PVD, with a bidirectional influence of
peripheral inflammation and the nervous system, and
a mediatory role of vasoactive peptides (substance
P, neurokinin A, and calcitonin-gene-related peptide),
causing vasodilatation, extravasation of proteins,
and release of bradykinin and nitric oxide. These
mediators can also cause degranulation of peripheral
mast cells, thus releasing histamines and serotonin,
and causing a long-lasting lowering of nociceptive
thresholds (peripheral sensitization).
Genital pain syndromes appear to be associated
with hypersensitivity to both visceral and
somatic stimuli. An underlying basis for the local
hypersensitivity found in women with PVD has been
found in the form of increased innervations and/or
sensitization of thermoreceptors and nociceptors in
the vestibular mucosa. Increasingly, a widespread
hypersensitivity to painful stimuli can also be
found in these patients. These findings suggest
that pain mechanisms in PVD cannot be solely
attributed to peripheral neurogenic inflammation.
Nerve injury from neurogenic inflammation in
women with PVD produces non-reversible changes
representing neuropathic pain, although other
symptoms of neuropathic pain (paraesthesias and
dysesthesias) are not commonly reported. Lowered
nociceptor thresholds likely reflect peripheral
sensitization, caused by the release of chemical
inflammatory mediators. Central sensitization has
not been verified in experimental research, but the
initiation and exacerbations of the pain of PVD after
severe stressful life events fits this model.

5. Pelvic floor and sexual pain
	disorders
Normally, pelvic organs are supported by the pelvic
floor musculo-fascial complex. Pelvic floor muscles
(i.e., levator ani muscles) consist of anterior and
posterior divisions. Several conditions may affect
pelvic floor muscle function and result in dyspareunia.
For example, pelvic organ prolapse can occur when
the pelvic floor muscles are weakened and the
endopelvic fascia is stretched or torn. Prolapse can
affect the anterior or posterior vagina, or the vaginal
vault, and can be resolved via several treatment
options involving surgical procedures. However, some
treatment avenues can also lead to dyspareunia and
decreases in sexual function. In particular, the use of
mesh in pelvic floor repair surgery does not appear
to entail any clear benefit, and patients undergoing
this procedure should be informed of the associated
high rate of postoperative dyspareunia.

6. Psychological aspects
a) Provoked Vestibulodynia (PVD)
There is evidence of substantial comorbid presence
of clinical psychopathology in PVD, especially
depression and anxiety. The pervasiveness of
these disorders warrants a careful assessment for
the purpose of treatment planning. Several studies
have documented elevated levels of depression in
women with PVD. In terms of anxiety, these patients
demonstrate increased attentional bias for painrelated stimuli (thermal and tactile stimulation) and
increased catastrophic thinking about genital pain
as compared with non-affected women. The level of
hypervigilance is largely accounted for by state and
trait anxiety levels. In line with this finding, women
with PVD report stronger negative feelings toward
sexual partner contact. However, results of studies
examining sexual arousal responses to erotic stimuli
in women with PVD have yielded contradictory results.
Variables that predict better outcome of psycholp
logical treatment in women with PVD were higher
socioeconomic status, lower education, and childlp
lessness. Willingness to be psychologically evaluap
ated was highly predictive for positive outcome of
vestibulectomy, as were cooperation of patient in
postoperative counseling, localized disease, acqp
quired vs. lifelong symptoms, absence of vulvodynip
ia, and non-involvement of Skene’s duct openings.
Recent evidence suggest that the two major subtypes
of PVD (i.e., primary/lifelong, secondary/acquired)
may differ with respect to systemic pain sensitivity,
pain thresholds, and levels of pain catastrophizing
and trait anxiety. Indeed, various aspects of psycholp
logical functioning in women with PVD according to
subtype require further study.
b) Superficial dyspareunia not identified as PVD
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Similar to PVD, there is substantial comorbid
presence of clinical psychopathology in this patient
group, especially of depressive and anxiety disorders,
relationship discordance, and problems with hostility.
The pervasiveness of these issues warrants a
thorough assessment to aid in treatment planning.
Vaginismus

systemic and multifactorial disorders that should be
treated in a multimodal way according to etiological
factors, risk profile, and context. A management algorp
rithm is proposed comprised of three characteristics.
1) A multidimensional and multidisciplinary 		
		approach that focuses on six areas:

Psychological etiological factors underlying vaginp
nismus are not well understood, with some studies
demonstrating elevated levels of affective and anxiep
ety-related problems, and others finding equal levels
on these dimensions when compared with asymptp
tomatic women.
Successful treatment by means of psychological
or psychosocial approaches was predicted by the
reduction of penetration phobia and avoidance behp
havior, the presence of a wish to become pregnant,
and better pretreatment relational and psychological
functioning. More prospective research with special
attention for predictor variables is needed.

7. Clinical presentation
Dyspareunia and vaginismus are prevalent conditions
which may arise from multiple factors and affect many
aspects of psychosexual function. Unfortunately,
the diagnostic process may entail negative effects
to the patient and treatment may not effectively
manage all the areas of complaint. It is therefore
recommended to conduct a thorough assessment
of physical and psychosexual factors before, during,
and after treatment. Questions pertaining to the pain
and affected activities are essential, as are efforts to
work with the patient on parameters surrounding the
gynecological examination(s).
In patients with sexual pain, the gynecological exap
amination technique is different than that conducted
as part of a routine pelvic examination. For example,
it may be negotiated that an internal examination will
not be performed on the first visit. Once an examinatp
tion is agreed upon and before it takes place, particup
ular details of the process must be discussed (e.g.,
who is present in the room, the right of the patient
to stop the examination at any point, the preference
of the patient to watch the examination with a handheld mirror, and what is going to happen in terms
of the examination procedure). During the examinatp
tion, information about the genital structures should
be provided and, if things are different than would
be expected, this variability can be directly demonsp
strated to the patient. The health care professional
should also be aware of any self or patient verbal/
non-verbal indicators that can hinder the process.
These steps form a critical part of the educational
gynecological-sexological examination.

8. Management
Sexual pain disorders are heterogeneous, multisp

a.

the mucous membrane

b.

the pelvic floor

c.

the pain experience

d.

sexual and relationship functioning

e.

psychosocial adjustment

f.

genital mutilation/sexual abuse

2) Individualized treatment
a.
b.
		
		
c.

careful history taking
provision of information about the 		
condition, its natural course, possible 		
treatment options and management tips
treatment plan

3) Patient-focused approach; the patient and her
partner decide which treatment options are to be
pursued:
a.
when considered significant, therapy for indp
dividual psychological disorders and/or relationship
issues should be offered
b.
preference for a certain approach will depp
pend on the country in question, the woman’s attp
titudes regarding treatment options, the individual
health care systems, and the cost effectiveness of
treatment modalities
Treatment modalities for subtypes of chronic dysparp
reunia in women include chronic pain medications
and sexual and psychological counseling.

a) Medical interventions
Only two level 2 placebo-controlled RCTs are
available. Fluconazol and Cromolyn 4% did not prove
to be more effective than placebo. RCTs of carefully
evaluated women who appear to have similar
medical and psychological profiles are encouraged
to establish the efficacy of these commonly used
medical adjuncts.

b) Hygiene measures
Preventative hygienic measures (level 4) include
recommendations to avoid the use of soap, vaginal
douches, nylon underwear and pantyliners (mini
pads), and other irritants (e.g., direct vulvar contact
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with semen, wearing tight trousers). The patient is
encouraged to drink many fluids to produce sufficient
non-concentrated urine daily. Hydration with sitz
baths may help reduce inflammation and symptoms.

tions (level 2b-4b). Treatment gains are maintained
long term.

c) Recommendations regarding sexual activity
(Level 5)

Poorer outcome of treatment gains associated with
vestibulectomy, biofeedback/physiotherapy, and
CBT for PVD are:
a. Presence of vaginismus before the surgery
b. Lifelong introital dyspareunia
c. Large amount of surface area involved with
allodynia
d. Involvement of the Skene’s duct openings
e. Unwillingness to have sex therapy if offered
f. The coexistence of candidiasis and vulvar pain
g. Increased pretreatment pain
h. The coexistence of depression and anxiety
h. Erotophobia: the tendency to respond with
negative affect to sexual cues
i. Disgust and contamination sensitivity

Until the pain remits, avoidance of vaginal penetration
is recommended in addition to ensuring that semen
does not come into contact with the sensitive vulvar
areas. Normalizing, reframing, and encouraging
non-penetrative sexual activity is encouraged to
avoid development of feelings of guilt.

d) Vaginal EMG biofeedback, pelvic floor
physical therapy, (group) cognitive behavioral
therapy,
TENS and vestibulectomy are efficacious interventp

e) Prognostic factors

Summary of conclusions and recommendations on Women’s Sexual Pain Disorders
1

2

3
4

5
6

7
8
9

10

The pelvis and pelvic floor are innervated by both divisions of the autonomic nervous system
(sympathetic and parasympathetic) and by the somatic motor and sensory nervous systems.
Pain arising from within the pelvis and pelvic floor involves diverse structural, neuronal, and
neurochemical factors.
Disorders of the genital skin and mucous membranes are common and interfere with
sexual contact, often by causing pain. Most of these disorders are transient and caused by
inflammation. Some are chronic conditions, such as lichen simplex, lichen sclerosis, and
lichen planus.
Vulvar dermatoses are thought to be due, at least in some cases, to an auto-immune system
deficiency. Inflammation of the vulvar skin may arise in response to contact with irritant
substances and use of over-the-counter products (e.g., anti-fungal creams).
Provoked vestibulodynia (PVD) appears to be diagnosed in the majority of women with
superficial, introital pain during (attempted) vaginal penetration and may lead to physical,
sexual, and psychological distress. The etiology of PVD is considered multi-factorial, and
includes inflammatory reactions with T-cell lymphocyte infiltration of the vulvar subepithelium.
Women with PVD are more likely to report histories of bacterial vaginosis and candidiasis
than asymptomatic controls.
It has been suggested that lifelong (primary) PVD and acquired (secondary) PVD differ in
etiological, clinical, and genetic variables.
Pain is a complex sensation involving sensory-discriminative, affective-motivational, and
cognitive-evaluative aspects. The neuromatrix theory proposes that pain results from activity
in the neural network rather than directly from sensory input evoked by injury, inflammation, or
other pathology, and can therefore occur in the absence of an identifiable, physical cause.
PVD involves abnormalities in three interdependent systems: the vestibular mucosa, pelvic
floor muscles, and central nervous system.
Genital pain syndromes appear to be associated with hypersensitivity to both visceral and
somatic stimuli. Widespread hypersensitivity to painful stimuli suggests that pain mechanisms
in PVD cannot be solely attributed to peripheral neurogenic inflammation.
Several conditions may affect pelvic floor muscle function and result in dyspareunia. For
example, pelvic organ prolapse can affect the anterior or posterior vagina, or the vaginal vault,
and can be resolved via several treatment options involving surgical procedures. However,
some treatment avenues can also lead to dyspareunia and decreases in sexual function.
When treating women with sexual pain complaints, a thorough assessment of physical and
psychosexual factors before, during, and after treatment is recommended. Questions pertainip
ing to the pain and affected activities are essential, as are efforts to work with the patient on
parameters surrounding the gynecological examination(s).

Grade

A

A
B

B
C

C
B
B

B

C
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Summary of conclusions and recommendations on Women’s Sexual Pain Disorders
11

12

13
14

15

16

17

18

19

In patients with sexual pain, the gynecological examination technique is different from routine
pelvic examination. Once an examination is agreed upon and before it takes place, particular
details of the process must be discussed with the patient. The health care professional should
also be aware of any self or patient verbal/non-verbal indicators that can hinder the process
These steps form a critical part of the educational gynecological-sexological examination.
Vulvar or vaginal pain can be assessed via the cotton-swab test, self-report measures, and
other methods and devices. Often times, pelvic floor muscle function also needs to be gauged
through manual techniques and/or by EMG and other methods. Self-report measures for pain,
psychological adjustment, and sexual/relationship function can be administered in order to
more carefully assess such issues, compare function to normative populations, guide treatmp
ment, and monitor therapeutic efficacy.
There is evidence of substantial comorbid presence of clinical psychopathology in PVD, especp
cially depression and anxiety. The pervasiveness of these disorders warrants careful assessmp
ment for the purpose of treatment planning.
Better outcome of psychological treatment in women with PVD is predicted by higher socioep
economic status, lower education, and childlessness. Willingness to be psychologically evaluap
ated was highly predictive for positive outcome of vestibulectomy, as were cooperation of patp
tient in postoperative counseling, localized disease, acquired vs. lifelong symptoms, absence
of vulvodynia, and non-involvement of Skene’s duct openings.
Successful treatment of women with lifelong vaginismus by means of psychological or psycp
chosocial approaches was predicted by the reduction of penetration phobia and avoidance
behavior, the presence of a wish to become pregnant, and better pretreatment relational and
psychological functioning.
Sexual pain disorders should be treated in a multimodal way according to etiological
factors, risk profile, and context. A management algorithm is proposed comprised of three
characteristics.
1) A multidimensional and multidisciplinary approach that focuses on six areas:
a. the mucous membrane
b. the pelvic floor
c. the pain experience
d. sexual and relationship functioning
e. psychosocial adjustment
f.
genital mutilation/sexual abuse
2) Individualized treatment
a. careful history taking
b. provision of information about the condition, its natural course, possible treatment
options and management tips
c. treatment plan
3) Patient-focused approach; the patient and her partner decide which treatment options
are to be pursued:
a. when considered significant, therapy for individual psychological disorders and/or
relationship issues should be offered
b. preference for a certain approach will depend on the country in question, the
woman’s attitudes regarding treatment options, the individual health care systems,
and the cost effectiveness of treatment modalities
Preventative hygienic measures that are recommended are:
a. avoidance of the use of soap, vaginal douches, nylon underwear and pantyliners
(mini pads), and other irritants (e.g., direct vulvar contact with semen, wearing tight
trousers)
b. daily consumption of sufficient fluid to produce sufficient non-concentrated urine
daily
c. hydration with sitz baths may help reduce inflammation and symptoms
Until the pain remits, avoidance of vaginal penetration is recommended in addition to ensuring
that semen does not come into contact with the sensitive vulvar areas. Normalizing, reframip
ing, and encouraging non-penetrative sexual activity is encouraged to avoid development of
feelings of guilt.
Vaginal EMG biofeedback, pelvic floor physical therapy, (group) cognitive behavioral therapy,
TENS and vestibulectomy are efficacious interventions in women with PVD and vaginismus

Grade
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C
B

C

B

C

C

C
B
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Poorer outcome of treatment gains associated with vestibulectomy, biofeedback/
physiotherapy, and CBT for PVD are:
a. Presence of vaginismus before the surgery
b. Lifelong introital dyspareunia
c. Large amount of surface area involved with allodynia
d. Involvement of the Skene’s duct openings
e. Unwillingness to have sex therapy if offered
f. The coexistence of candidiasis and vulvar pain
g. Increased pretreatment pain
h. The coexistence of depression and anxiety
h. Erotophobia: the tendency to respond with negative affect to sexual cues
i. Disgust and contamination sensitivity
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Abstract
Introduction. Sexual health is an integral part of overall health, and sexual dysfunction can have a major
impact on quality of life as well as psychosocial and emotional well-being.
Aim. To provide evidence-based and expert-opinion consensus guidelines for the clinical management of
sexual dysfunction in men.
Methods. An international consultation in collaboration with major urologic and sexual medicine societies was
convened in Paris in July 2009. More than 190 multidisciplinary experts from 33 countries were assembled
into 25 consultation committees. Committee members established the scope and objectives for each chapter.
Following an exhaustive review of available data and publications, the committees developed evidence-based
guidelines in each area.
Main outcome measure. New algorithms and guidelines for the assessment and treatment of sexual
dysfunctions were developed. These guidelines were based on the work of the previous consultations and
on the evidence coming from the scientific literature published from 2003 to 2009. The Oxford system of
evidence-based review was systematically applied. Expert opinion was based on systematic grading of the
medical literature in addition to cultural and ethical considerations.
Results. Algorithms, recommendations and guidelines for sexual dysfunction in men are presented. These
guidelines were developed in an evidence-based, patient-centered, multidisciplinary manner. It was felt that
all sexual dysfunctions should be evaluated and managed following a uniform strategy. Thus, the International
Consultation of Sexual Medicine (ICSM-5), a stepwise diagnostic and treatment algorithm for sexual dysfunction
in men and women, was developed. The main goal of ICSM-5 is to unmask the underlying etiology and/or
indicate appropriate treatment options according to men’s and women’s individual needs (patient-centered
medicine) using the best available data from population-based research (evidence-based medicine). Specific
evaluation and treatment guidelines and algorithms were developed for every sexual dysfunction in men,
including erectile dysfunction; disorders of libido, orgasm, and ejaculation; Peyronie’s disease; and priapism.
Conclusions. Sexual dysfunction in men represents a group of common medical conditions that need to be
managed from a multidisciplinary perspective.
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medicine in diagnostic and treatment planning;
and (3) use of a unified management approach
in evaluating and treating sexual problems in
both men and women.

1. Introduction
The 2009 International Consultation on Sexual
Dysfunctions was convened in Paris in 2009. It
identified the following fundamental concepts as the
basis for the management of sexual dysfunctions in
men and women:
• S
 exual health is an integral part of overall
health.
• Health care providers should seek, receive,
and impart information related to sexuality.
Individuals have the right to receive the highest
attainable standard of sexual health, including
access to sexual and reproductive health care
services, as a fundamental sexual right.
•S
 exual dysfunctions can have a major impact
on quality of life (QoL) as well as psychosocial
and emotional well-being.
•T
 he three principles for clinical evaluation and
management of sexual dysfunctions are (1)
adoption of a patient-centered framework, with
an emphasis on cultural competence in medical
practice; (2) application of evidence-based

• S
 exual dysfunctions are essentially selfreported conditions. Therefore, diagnostic tests
or procedures should not be recommended
without controlled clinical data or researchbased evidence supporting their use. The
International Consultation of Sexual Medicine
(ICSM-5 (Fig. 1) is a stepwise diagnostic and
treatment algorithm for sexual dysfunction in
men and women. The main goal of the ICSM5 is to unmask the underlying etiology and/
or to indicate appropriate treatment options
according to men’s and women’s individual
needs (patient-centered medicine) using the
best available data from population-based
research (evidence-based medicine).
• Ignorance and knowledge gaps about sexual
function and dysfunction are commonplace.
Misinformation or myths may lead to uninformed
sexual decisions with serious consequences.
During the initial phase of assessment,
physicians must discriminate among sexual
concerns, difficulties, dysfunctions, and
disorders.

Fig. 1 – The steps of the International Consultation on Sexual Medicine (ICSM-5).
SD = sexual dysfunction; QoL = quality of life.
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• For clinical purposes, sexual dysfunctions
are categorized into three types according
to their etiology: type I, psychogenic; type II,
organic; and type III, mixed. Types II and III
differ according to the absence or presence
of significant mental (cognitive) or emotional
(affect) distress. In type II dysfunctions,
resolution of the main symptom adequately
diminishes mental and/or emotional distress,
whereas in type III dysfunctions, complementary
psychotherapy is indicated.
• Sexual, medical, and psychosocial history is
mandatory in every case.
• Physical examination and laboratory tests
are strongly recommended but not always
necessary.
•S
 pecialized diagnostic procedures for women
are less advanced and less widely used than
those for men. Diagnostic procedures with the
highest level of evidence should be used, when
appropriate.
• Improved management of sexual dysfunction
depends on physicians’ inclination and ability
to educate patients about their sexual function
and dysfunction.
These principles represent the evolution of scientific
thinking in the management of sexual dysfunction in
both sexes. They stem from the work done in the
previous consultations and the evidence coming
from the literature published from 2003 to 2009.
In this article, we report the recommendations
for every sexual dysfunction described in men. To
facilitate reading of this article, levels of evidence and
grading for each recommendation were not included
but are detailed in the various articles reporting on
the work of every committee. Similarly, references
are not included in this manuscript but are accessible
in the articles discussing each topic.

2. Erectile dysfunction
2.1. Definition of erectile dysfuncttion
Erectile dysfunction (ED) is defined as a man’s
consistent or recurrent inability to attain and/or
maintain penile erection sufficient for sexual activity.
A 3-mo minimum duration of symptoms is accepted
for establishment of the diagnosis. In some instances
of trauma or surgically induced ED (eg, following
radical prostatectomy [RP]), the diagnosis may be
made prior to 3 mo. Objective testing (or partner
reports) may be used to support the diagnosis of
ED, but these measures cannot substitute for the

patient’s self-report in classifying the dysfunction or
establishing the diagnosis.

2.2. Evaluation of the patient with
erectile dysfunction
The 2009 international consultation supports the
view that the general framework for the evaluation of
patients with any type of sexual dysfunction should
follow the same basic principles. The initial steps
of patient evaluation, described below, should be
applied uniformly regardless of the final diagnosis.

2.2.1. Initiating the discussion
In some circumstances, a single question (eg,
“Do you have questions or concerns about your
sexual functioning?”) may be sufficient to clarify the
patient’s primary issue; in other situations, a series
of questions is indicated. Sexual inquiry is most
often conducted in a face-to-face interview with the
patient, although paper-and-pencil questionnaires or
Internet-based methods may be of value. The style
or manner in which sexual inquiry is conducted is
important: It should reflect a high level of sensitivity
and regard for each individual’s unique ethnic,
cultural, and personal background.
The aim of taking a sexual history should be
ascertaining the severity, onset, and duration of the
problem as well as the presence of concomitant
medical or psychosocial factors. It is necessary to
determine whether the presenting complaint (eg, ED,
anorgasmia) is the primary or major sexual problem
or if some other aspect of the sexual response cycle
(desire, ejaculation, orgasm) is involved. Other
sexual problems may exist as concomitant disorders
(eg, hypoactive sexual desire) or as secondary
disorders to the primary sexual complaint.
The medical and sexual history is essential
and frequently the most revealing aspect of the
assessment process. A comprehensive sexual history
is essential in confirming the patient’s diagnosis
as well as in the evaluation of the patient’s overall
sexual function. Questions apply specifically to the
evaluation of male arousal, desire, and orgasm/
ejaculation difficulties. In principle, these questions
can be addressed to all patients presenting with
sexual difficulties.

2.2.2. Medical history
Although not always definitive, a detailed medical
history may provide suggestive evidence for or
against the role of specific organic or psychogenic
factors and should be obtained in all cases of sexual
dysfunction. Documenting a medical history has
several goals. First, the physician must evaluate
the potential role of underlying or comorbid medical
conditions. Sexual dysfunction may be symptomatic
of an underlying medical disorder, such as
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atherosclerosis or diabetes. Second, the physician
must actively investigate the possible association
with cardiovascular conditions to differentiate
among potential organic and psychogenic causes
in the etiology of a patient’s sexual problem. Third,
the history helps the physician assess the use of
concomitant medications. Some of these medications
can either cause or contribute to the patient’s sexual
difficulties, and a change in medication may result
in an improvement in sexual function. Additionally,
the use of certain medications may be important
contraindications for specific treatments. Medical
history may include all medical conditions that could
interfere with sexual function.

2.2.3. Psychosocial history
Potential etiologies for sexual dysfunction include
a wide range of organic and medical factors, but
multiple psychological or interpersonal factors (eg,
anxiety, depression, relationship distress) can also
be causes. A detailed psychosocial assessment
is essential in every case of sexual dysfunction.
Given the interpersonal context of sexual problems
in men and women, the physician should carefully
assess past and present partner relationships.
Sexual dysfunction may affect the patient’s selfesteem and coping ability as well as his or her social
relationships and occupational performance. These
aspects should be assessed in each case.
The physician should not assume that every
patient is involved in a monogamous, heterosexual
relationship. For this reason, it is advisable to begin
the history with broad questions: “Are you sexually
active at the moment?” “Do you have a regular sex
partner?” Then ask a follow-up question, such as,
“Is this a same-sex or opposite-sex relationship?”
The early stages in the development of a problem
are often of crucial significance to assessment and
treatment. Were there particular times of change in
the sexual relationship? If so, what events occurred
in the patient’s life at those times? In addition, the
physician should ask questions about other relevant
aspects of the patient’s life, including interpersonal
relationships, occupational status, financial security,
family life, and social support.

2.2.4. Physical examination
The etiology or causal factors for sexual dysfunction
may or may not be apparent from the patient’s history
alone. In specific sexual dysfunctions (eg, anatomic
problems, ED), further investigation by means of a
physical examination and selected laboratory testing
may be of value in confirming or ruling out specific
etiologies or comorbidities. In most cases, the physical
examination will not identify the specific etiology or
cause of sexual dysfunction; however, a focused
physical examination is strongly recommended. This
examination should include a general screening
for medical risk factors or comorbidities that are

associated with sexual dysfunction, such as body
habitus (secondary sexual characteristics) and
assessment of the cardiovascular, neurologic, and
genital systems, with particular focus on the genitalia
and secondary sex characteristics.
The physical examination may corroborate aspects
of the medical history and can sometimes reveal
unsuspected physical findings (eg, decreased
peripheral pulses, atrophic testes, penile plaque).
In addition to identifying specific etiologies or
comorbidities, the physical examination may provide
an opportunity to inform the patient about aspects of
his sexual anatomy or physiology as well as to provide
reassurance about body appearance and function. It
should be recognized that the physical examination
can also be a source of shame, embarrassment, or
discomfort for many patients. Every effort should be
made to ensure the patient’s privacy, confidentiality,
and personal comfort during the examination.
The physician should always review the major
findings of the examination and should address any
questions or concerns of the patient regarding his
physical appearance or normality. In some settings,
it may be advisable for the physician to perform the
physical examination in the presence of a nurse or
chaperone.

2.2.5. Laboratory testing
Recommended laboratory tests for men with
sexual problems typically include fasting glucose,
cholesterol, lipids, and a hormone profile. As with
the physical examination, these tests are performed
primarily to identify or confirm specific etiologies (eg,
hypogonadism) or to assess the role of potential
medical comorbidities or concomitant illnesses (eg,
diabetes, hyperlipidemia). Additional laboratory
tests (eg, thyroid function) may be performed at the
physician’s discretion based on the patient’s medical
history and the physician’s judgment.

2.2.6. Specialized testing for erectile
dysfunction
The classical specialized tests—with the exception
of pharmaco-penile duplex ultrasound and
measurements of nocturnal penile tumescence
or sleep-related erections—are not equipped to
specifically and accurately assess cavernosal
neuro-endothelial function. On the contrary,
these tests frequently do not add to data already
available from the medical history and assessments
based on patient self-report (eg, self-administered
questionnaires, event logs, patient diaries), physical
examination, and laboratory testing. At best, they
typically confirm an expected diagnosis. Moreover,
these tests are expensive, time-consuming, invasive,
prone to complications (prolonged erections), and
rarely conclusive except in experienced hands. A
thorough description of the available specialized test
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can be found in the chapter devoted to the evaluation
of patients with ED.

couple make love.
• Implement psycho-education and modification
of sexual scripts.

2.3. Treatment of erectile dysfuncttion

• Identify and reduce resistance to premature
discontinuation of pharmacotherapy.

2.3.1. Psychological treatment for erectile
dysfunction

2.3.2. Medical treatment
dysfunction

Psycho-sexologic literature has made an important
contribution to the description, etiology, and diagnosis
of ED, but large, randomized, and controlled studies
demonstrating the efficacy of the psychotherapeutic
treatment are lacking. Psychological treatment
of ED consists of a variety of interventions,
including psychodynamic interpretations regarding
transference or anxiety, systematic desensitization,
sensate focus, couples therapy, behavioral
assignments, sex education, communication and
sexual skills training, and masturbation exercises. It is
not clear which of these interventions in combination
or alone has the greatest efficacy.

for erectile

2.3.2.1. Oral agents
Medical treatment for ED has been revolutionized
by the advent of phosphodiesterase type 5 (PDE5)
inhibitors (PDE5-Is), which virtually represent the
unique form of oral treatment for ED. A chapter is
completely devoted to discussing all medical therapies
for ED, and we report only the final recommendations
issued by the responsible committee.
The reason for the clinical efficacy of PDE5-Is is
easily understood by considering their effect on the
physiology of smooth muscle relaxation. In summary,
the normal pathway for penile erection is initiated by
sexual arousal, which stimulates release of nitric
oxide (NO) at nerve endings in the penis (Fig. 2).
Another source of NO is vascular endothelial cells.
NO diffuses into vascular smooth muscle cells in the
penile corpus cavernosum to cause stimulation of
guanylyl cyclase and elevation of cyclic guanosine
monophosphate (cGMP) in these cells. This process
leads to activation of cGMP-dependent protein kinase
G (PKG), phosphorylation of several proteins, and

Clinical experience highlights that these interventions
help the patient and/or couple to improve their
relationship and sexual life. Men with acquired ED
demonstrated more gains than men with lifelong
ED. Four goals of psychotherapy for ED have been
described:
• Reduce or eliminate performance anxiety.
• Understand the context in which men or a

Neurons or
Endothelium
Nitric
Oxide

GTP

Guanylyl
Cyclase

cGMP
SLOW

PKG

PDE5
5’-GMP

FAST

PDE5
Inhibitor

Protein

inhibition

ATP
ATP
ADP
ADP

Protein

P

Lower Ca2+
Relaxation of Smooth Muscle
Other Effects

Fig. 2 – Regulation of penile corpus cavernosum smooth muscle relaxation and effect of
phosphodiesterase type 5 inhibitors.
GTP = guanosine triphosphate; cGMP = cyclic guanosine monophosphate; PKG = protein kinase G; ATP =
adenosine triphosphate; ADP = adenosine diphosphate; PDE5 = phosphodiesterase type 5.
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2.3.2.2. Local therapies

either lowering of cell calcium or reducing sensitivity
to calcium, finally resulting in smooth muscle
relaxation. The increased accumulation of blood in
the corpus cavernosum caused by this relaxation is
the underlying basis for penile erection.

The dawn of the age of pharmacologic treatment
began 25 years ago with the recognition that
vasoactive drugs, when injected into the penile erectile
tissue, were capable of initiating and maintaining
erection. Currently, alprostadil, papaverine, and
the combination phentolamine plus vasoactive
intestinal polypeptide are the main licensed agents
for intracavernosal injection (ICI) therapy. Alprostadil
is also available as an intraurethral suppository.

Lack of proper cGMP elevation could be the result
(at least in part) of insufficient release of NO from
nerve endings or endothelium. PDE5-Is enhance
erectile function during sexual stimulation by
penetrating into smooth muscle cells and inhibiting
PDE5, which is an enzyme that degrades cGMP.
This results in decreased degradation of cGMP,
which maintains higher cellular levels of cGMP in
both corpus cavernosum and the vessels supplying
it. This decreased degradation increases relaxation
of the smooth muscle, which dilates the corporeal
sinusoids, resulting in increased blood flow and
allowing an erection to occur. The pathway shown
in Figure 2 may not work properly if the cGMP level
in corpus cavernosum smooth muscle cells is not
elevated sufficiently or if relaxation of smooth muscle
in the tissue is deficient or incomplete.

Both ICI and intraurethral therapy with alprostadil
are effective and well-tolerated treatments for
men with ED. It is recognized that the intraurethral
route of administration is less effective than the
intracavernosal route. Local therapies are considered
second-line therapy and should be considered in
patients in whom PDE5-Is are not effective and in
men who have contraindications to their use. ICIs
should not be used in men with conditions that
predispose them to priapism—most notably, men with
sickle cell disease, multiple myeloma, and leukemia.
Anticoagulation, however, is not a contraindication
to ICI.

In most countries, the PDE5-Is are the initial form
of pharmacotherapy for men with ED. Three such
drugs—sildenafil, tadalafil, and vardenafil—are
licensed for use around the world. A number of other
phosphodiesterase inhibitors are available in a few
countries (udenafil, mirodenafil), and still others
(avanafil, lodenafil, SLx-2101) are currently under
development (Table 1).

2.3.3. Vacuum constriction devices
Vacuum constriction devices (VCD) are ED treatment
devices that use negative pressure to engorge the
penis with blood while constriction rings artificially
trap blood in the penis. VCDs are a safe and effective
form of therapy for men with ED. The British Society
for Sexual Medicine Guidelines, an evidence-based
guideline for the diagnosis and treatment of ED,
concluded that oral pharmacotherapy with PDE5-Is
and VCDs are the first-line therapy for ED. However,
one has to recognize that a number of studies
have reported that erections obtained with a VCD
are unnatural and therefore are distinctly different
from physiological erections. The most common
VCD side effects are painful ejaculation, inability to
ejaculate, generalized pain, petechiae, bruising, and
numbness.

There is robust evidence that PDE5-Is are effective,
safe, and well-tolerated therapies for the treatment
of men with ED. Most currently available evidence
relates to sildenafil, tadalafil, and vardenafil. PDE5Is are first-line therapy for most men with ED who
do not have a specific contraindication to their use.
There is no evidence of significant differences in
efficacy, safety, or tolerability among the PDE5-Is,
but it is important to recognize that patients who
are using nitrates cannot use PDE5-Is at the same
time.

Table 1 – Pharmacokinetics of the phosphodiesterase type 5 inhibitors
Parameter

Tadalafil, S i l d e n a fi l , Vardenafil, Udenafil, SLx- Avanafil, Mirodenafil, Lodenafil,
160 mg
20 mg
100 mg
20 mg
100 mg
2101 100 mg 100 mg

Cmax, ng/ml

378

450

20.9

416.2

Tmax, h

2

0.8

0.7–0.9

T1/2, h

17.5

3–5
40%

Bioavailability –

No data

157

1.1.5

N o No data
data
1
0.5–1.5

1.25

1.2

4–5

11–13

9–14 <1.5

2.5

2.4

14.5%

–

–

–

–

–

Cmax = maximum plasma concentration; Tmax = time to maximum plasma concentration.

1272

Chapter 26.indd 1272

8/25/2010 1:22:50 PM

Serious complications from VCD use are rare but
include penile skin necrosis, urethral varicosities,
capture of scrotal tissues within the penile shaft,
development of Peyronie’s disease, and Fournier’s
gangrene The importance of proper patient selection
improves outcome results, as confirmed by the
experience of a number of authors. VCDs may be
offered preferentially to elderly patients who partake
in limited intercourse attempts versus younger
patients, who document lower preference for VCDs
because of unnatural erections and cumbersome
application.

2.3.4. Surgical treatment
erectile dysfunction

for

2.3.4.1. Arterial revascularization
Many retrospective studies report outcome data for
penile revascularization surgery for arteriogenic ED.
These studies are limited by variable inclusion and
exclusion criteria, short length of follow-up, and lack
of objective follow-up data. Young men who have
sustained traumatic arterial lesions appear to have
better outcomes compared to elderly patients.
No comparative prospective, randomized studies
have assessed the outcome of penile revasculariization surgery for arteriogenic ED. Based on the
evidence within the literature, this surgery may be
offered to men younger than 55 years of age who
are nonsmokers and nondiabetic, who have no eviddence of venous leakage, and who demonstrate an
isolated stenosis of the internal pudendal artery.

2.3.4.2. Surgery for cavernous venoocclusive dysfunction
At the time of this writing, cavernous veno-occlusive
dysfunction (CVOD) surgery in the management of
ED remains controversial, and the weight of available
evidence is contrary to routine use as a treatment
option for ED. CVOD surgery, as it is practiced today,
does not conform to the desiderata of good clinical
practice or evidence-based medicine. The normal
diagnostic values for available tests, universal
diagnostic criteria for case selection for surgery,
and consensus on choice of operation in a given
patient have not been unequivocally established.
This said, although CVOD surgery is still considered
investigational, it may be offered in special situations,
such as for young patients with site-specific
congenital, post-traumatic, or postinflammatory
venous leaks. If CVOD surgery is undertaken, the
physician should be required to follow an operated
patient long term (48 months).

2.3.4.3. Penile prosthetic surgery for
erectile dysfunction
A patient would currently be considered a good

candidate for a penile prosthesis if he had failed
medical therapy or if medical therapy were
contraindicated and the other therapies (eg, penile
injections, intraurethral therapy, VCDs) have also
failed or do not satisfy the patient. Patients who
eventually opt for an implant are usually highly
motivated to continue with sexual activity.
In many instances, the physician helps the patient
decide which prosthesis type to choose. This
decision is usually based on the physician’s comfort
with the surgical approach, assessment of body
habitus, manual dexterity of the patient, and overall
cost. Patients with a larger penis will be best served
by a three-piece inflatable device, as these devices
deliver the best rigidity. Similarly, patients with
shorter penises often choose the three-piece device
because semirigid rods and two-piece implants are
more difficult to conceal. Patients with limited manual
dexterity or those who have difficulty manipulating
hydraulic devices are directed toward a semirigid
rod. An exception to this rule is when a motivated
partner manipulates the hydraulic device for the
patient.
It is important for the patient receiving a three-piece
inflatable implant to understand that the postimplant
size of his penis will invariably be slightly shorter
than his natural erection when he was fully potent.
Also, unlike a normal erection, the prosthetic erection
does not result in an increase in the size of the glans.
Preoperative consultation with the implant candidate
should explain this loss of length but emphasize that
the girth of the penis may be greater than a natural
erection and that girth, not length, is responsible for
penile rigidity.
Sensitivity of the penis, ejaculatory abilities, and
sexual drive are for the most part unchanged
following placement of a prosthesis. The patient
needs to clearly understand that penile implants only
restore the ability to penetrate. They do not restore
any special sensitivity or sexual drive that may have
been present in earlier years. If the cylinders are
removed at a later date, the capsule remains, and
the empty space will partially fill with proliferating
scar tissue. This may make it difficult for the patient
to respond adequately to other treatments, such as
medication or a VCD.
It is important that the patient have realistic
expectations for his penile prosthesis. Along this
line of reasoning, the patient should be informed
of the following possible complications related to
the prosthesis prior to implantation: infection and
its consequences, pain, mechanical failure, penile
shortening, and autoinflation. Numerous studies
have shown high satisfaction rates for both patients
and partners.
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2.4. Clinical correlates between
erectile dysfunction and coronary
artery disease
When dealing with the ED patient, the following
considerations should be always discussed in detail:
(1) ED and coronary artery disease (CAD) share the
same risk factors, (2) sexual activity for couples in a
stable relationship does not increase cardiac events,
(3) sex is not an undue stress to the heart, (4) men
with ED should have their CAD risks assessed and
treated, (5) sexual activity safety can be assessed
using noninvasive stress testing, and (6) exercise
stress testing and computed coronary angiography
can be used to detect occult CAD.
The correlation between ED and the metabolic
syndrome should also be considered with attention
and discussed with the ED patient taking the following
points into account: ED is closely linked to the
metabolic syndrome, and the metabolic syndrome
is associated with hypogonadism and reduces the
effectiveness of PDE5-Is. Testosterone should be
measured when the metabolic syndrome is present.

2.5. Clinical correlates between
testosterone deficiency and erecttile dysfunction
Testosterone deficiency (TD) is a clinical and
biochemical syndrome frequently associated
with age and comorbidities and is characterized
by a deficiency in testosterone and relevant
symptoms. It may affect the function of multiple
organ systems and result in significant detriment to
QoL, including alterations in sexual function. The
clinical manifestations of TD are variable. Sexual
dysfunction, particularly hypoactive sexual desire,
ED, and delayed ejaculation, are prominent and
often the presenting symptoms. Visceral obesity is
often associated, and muscle mass and very likely
bone mineral density are diminished. Diminished
strength and alterations in spatial cognition and
mood may be associated.
Physical examination is frequently unhelpful,
but small testicular size, alterations in testicular
consistency and hair distribution, gynecomastia, and
small prostate size can be detected. It is important
to recognize that cardiovascular disease is often
associated with low testosterone. All men with TD
as well as all men over 40 years of age or those
younger with a strong family history should have
their cardiovascular risk factors assessed and
addressed.
Although a number of questionnaires have been
proposed to support screening for or diagnosing
TD, they typically show good sensitivity but low
specificity. The diagnosis of TD must be based on

both symptoms and serum testosterone values.
Although there are no generally accepted lower
limits of normal total testosterone (TT), there is
general agreement that TT >12 nmol/l (3.5 ng/ml
or 350 ng/dl) does not usually require substitution,
whereas men with TT <8 nmol/l (2.3 ng/ml or 230
ng/dl) usually benefit from testosterone treatment.
Between these levels, measuring free testosterone
by equilibrium dialysis or calculating it from TT
and sexual hormone-binding globulin levels may
be helpful. A lower limit of 225 pmol/l (65 pg/ml) is
accepted by many experts.
The indication to start testosterone therapy must be
based on a clear clinical picture together with evidence
of hypoandrogenism. Absence of an appropriate
response after adequate testosterone treatment for
3–6 months calls for further investigation to rule out
associated comorbidities.
Current commercially available preparations of
testosterone (with the exception of the 17α-alkylated
options) are safe and effective. The treating physician
should have sufficient knowledge and adequate
understanding of the advantages and drawbacks of
each preparation. Finally, the patient should be given
the opportunity to actively participate in the choice
of testosterone formulation. The contraindications
and cautions for the use of testosterone remain
controversial. Testosterone therapy is contraindicated
in men with clinical evidence of prostate cancer (PCa)
until more evidence on safety is available; that said,
there is no compelling evidence that testosterone
treatment causes PCa or PCa progression in
noncastrated men. Men with significant erythrosis
(hematocrit >52%) or severe symptoms of bladder
outlet obstruction should not start testosterone
therapy without prior improvement in the comorbid
condition.

2.6. Clinical correlates between
erectile dysfunction and radical
prostatectomy
It is becoming increasingly recognized that a
number of sexual dysfunctions may occur after RP,
the most commonly used treatment for clinically
localized PCa. These dysfunctions include ED, libido
reduction, changes in orgasm, anejaculation, penile
size changes, and possibly Peyronie’s disease.
These sexual dysfunctions should be extensively
discussed with the patient prior to surgery.
It is recommended that physicians use a validated
instrument with recognized cut-offs for normality
and severity in their preoperative and postoperative
evaluation of erectile function in their patients.
Physicians should discuss the recognized predictors
of erectile function recovery: patient age, baseline
erectile function, and nerve-sparing status. It should
also be pointed out to patients that other factors such
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as comorbidity status and surgeon experience have
been shown to be significant contributors to recovery.
Physicians must provide patients with a realistic time
frame for recovery of erectile function.
Penile rehabilitation is defined as the use of a
medication, a combination of medications, or devices
(alone or in combination with medication) in the
early stages after RP. The goal of rehabilitation is to
maximize preservation of all components of the local
erectile mechanism and optimize recovery of erectile
function. It is recommended that based on the strong
animal and basic science evidence, understanding
the strengths and weaknesses of the existing human
studies and the negative consequences of long-term
ED after RP, physicians should discuss with patients
that penile rehabilitation has significant potential
benefits for the patient or partner and should be
considered after RP.
No specific recommendations regarding the
structure of the optimal rehabilitation regimen can
be given. Unfortunately, numerous variables remain
undefined with regard to the ideal rehabilitative
approach. These variables include defining the best
time to start rehabilitation after RP; the frequency of
medication use, specifically daily versus on-demand
exposure, the best dosing schedule (low dose vs
maximum dose), the duration of rehabilitation after its
commencement, and the strategies used (PDE5-Is,
ICI, transurethral prostaglandin suppository, vacuum
therapy). Unfortunately, no definitive evidence exists
favoring one rehabilitation strategy over another.

3. Orgasm and ejaculation
disorders in men

Medicine convened a panel of experts to review
criteria for premature ejaculation (PE; Table 2).
This panel proposed the following evidence-based
definition of lifelong PE: “ejaculation which always
or nearly always occurs prior to or within about one
minute of vaginal penetration, and the inability to delay
ejaculation on all or nearly all vaginal penetrations,
and negative personal consequences such as
distress, bother, frustration and/or the avoidance
of sexual intimacy.” The panel concluded that there
was insufficient evidence to propose definitions for
acquired PE, although it is recognized that men with
acquired PE have acquired this disorder at some
point after experiencing normal ejaculatory latencies
and that onset may be either sudden or gradual.
The appearance of PE may be the result of urologic
dysfunctions, thyroid dysfunction, or psychological
or relationship problems.
The possibility that other sexual problems coexist with
PE should be investigated routinely. Although most
men with lifelong PE do not suffer from concomitant
ED, PE coexists in about one-third of patients
complaining of ED. In some instances, PE and ED
may form a vicious cycle in which a man trying to
control his ejaculation instinctively reduces his level
of excitation (which can lead to ED) or a man trying
to achieve an erection basically attempts to do so
by increasing his excitation and arousal (which can
lead to PE). Although reduced time to ejaculation is
only rarely an early manifestation of ED, it may occur
when the man has an unstable erection because of a
fluctuation in penile blood flow. In this case, the man
may reach ejaculation quickly to compensate for the
weak erection.

3.1.2. Evaluation of premature ejaculattion

3.1. Premature ejaculation
3.1.1. Definition of premature ejaculation
In August 2007, the International Society for Sexual

Men with PE should be evaluated with a detailed
medical and sexual history; a physical examination;
and appropriate investigations to establish the true
presenting complaint, identify obvious biologic
causes such as medication or recent pelvic surgery,
and uncover sufficient detail to establish the optimal

Table 2 – The four premature ejaculation syndromes
Variable

Lifelong PE

Acquired PE

IELT

(<1–1.5 min)

(Very) Short IELT (<1.5–2 (3–8 min)
min)
(In)consistent
Inconsistent

Frequency
Etiology
Treatment
Prevalence

Consistent

Neurobiologic
and Medical
genetic
psychological
Medication with or Medication
without counseling
psychotherapy
Low
Low

Natural variable PE

and/or Normal variation of ejaculatory
performance
and/or Psycho-education, reassurance
High

PE = premature ejaculation; IELT = intravaginal ejaculation latency time.
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treatment plan (Fig. 3). The following relevant
information should be obtained from the patient:
• A basic medical history, including the use of
prescribed and recreational medications
•T
 he cultural context and developmental history of
the disorder, including whether the PE is global or
situational, lifelong or recent in its development
• Quality measures of each of the three phases of
the sexual response cycle (desire, arousal, and
ejaculation); the desire and arousal phases may
affect the ejaculatory response
• Details about the ejaculatory response, including
the patient’s subjective assessment of his
intravaginal ejaculatory latency time (IELT) and
sense of ejaculatory control, the level of sexual
dissatisfaction and distress, and the frequency of
sexual activity
•T
 he partner’s assessment of the situation, including
whether the partner suffers from female sexual
dysfunction
•A
 ssessment of the sexual and overall relationship

3.1.3. Treatment of premature ejaculation
3.1.3.1. Psychological therapy
Present-day psychotherapy for PE is an integration of
psychodynamic, systems, behavioral, and cognitive
approaches within a short-term psychotherapy
model. The guiding principles of treatment are to
learn to control ejaculation while understanding the
meaning of the symptom and the context in which it
occurs. Besides teaching self-control techniques to
delay ejaculation, modern psychosexual therapies
try to achieve the following aims:
• Help the patient recover his self-confidence and
confidence in his sexual performance.
•R
 educe performance anxiety.
• Solve relational problems.
• Increase communication between the partners.
•R
 esolve interpersonal issues that precipitate and
maintain the dysfunction.
In addition, psychotherapists seek to modify rigid
sexual repertoires and help the couple remove
TREATMENT
Reassurance
Education
Behavioral therapy

PATIENT/PARTNER HISTORY

PE-LIKE
EJACULATION
DYSFUNCTION

• Establish presenting complaint.
• IELT
• Perceived degree of ejaculatory control
• Degree of patient/partner distress
• Onset and duration of PE
• Psychosocial history
• Medical history
• Physical examination

NO
NATURAL
VARIABLE PE

YES
PE
YES
MANAGE
PRIMARY
CAUSE

YES

PE SECONDARY TO ED OR
OTHER SEXUAL DYSFUNCTION
NO
LIFELONG PE

ACQUIRED PE
TREATMENT
Behavioral therapy
Pharmacotherapy
Combination treatment

TREATMENT
Pharmacotherapy
Behavioral therapy
Combination treatment

PATIENT

ATTEMPT GRADUATED WITHDRAWAL OF
DRUG THERAPY AFTER 6–8 WEEKS

Fig. 3 – Management algorithm for premature ejaculation.
IELT = intravaginal ejaculatory latency time; PE = premature ejaculation; ED = erectile dysfunction.
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barriers to intimacy. The majority of psychotherapy
treatment outcome studies can be characterized
as uncontrolled, unblinded trials; none meets the
requirements for high-level, evidenced-based
studies. The literature comprises reports on small to
moderately sized cohorts of subjects who received
different forms of psychological interventions with
limited or no follow-up. In most studies, active
treatment was not compared to placebo, control, or
wait-list groups.

3.1.3.2. Medical treatment for premature
ejaculation
The efficacy and safety of off-label daily dosing
of selective serotonin reuptake inhibitors (SSRI;
paroxetine, sertraline, citalopram, fluoxetine) and
the serotonergic tricyclic, clomipramine, and off-label
on-demand dosing of clomipramine for the treatment
of PE is well established . Within this group of drugs,
a meta-analysis of published data suggests that
paroxetine (an SSRI) exerts the strongest ejaculation
delay. The use of SSRIs is limited by the lack of
approval by the US Food and Drug Administration,
the European Medicines Agency, or other regulatory
agency and therefore must be prescribed off label.
Recently, dapoxetine has been officially approved in
Europe and other extra-European countries for the
on-demand treatment of PE. The efficacy and safety
of dapoxetine is well established. The decision
to treat PE with either current off-label SSRI daily
dosing or on-demand dosing of dapoxetine must
be based on the treating physician’s assessment of
individual patient requirements.
The efficacy and safety of off-label on-demand topical
anesthetic agents in the treatment of PE has also
been shown. The efficacy and safety of off-label ondemand or daily dosing of PDE5 Is has been shown
in the treatment of lifelong PE in men with normal
erectile function, although the level of evidence is
lower. There is no evidence to suggest that selective
dorsal nerve neurotomy or hyaluronic acid gel glans
penis augmentation are effective treatments for
PE. Surgery may be associated with permanent
loss of sexual function and is contraindicated in the
management of PE.

3.2. Orgasmic dysfunction
3.2.1. Definition of orgasmic dysfunction
Orgasmic dysfunction is the inability to achieve an
orgasm or markedly diminished intensity of orgasmic
sensations; it can also be the marked delay of orgasm
during any kind of sexual stimulation. There can be
self-report of high sexual arousal or excitement in
this disorder, and orgasmic dysfunction can occur
together with ejaculatory function.
Delayed ejaculation (DE), retarded ejaculation,
and inhibited ejaculation (IE) are probably the

least common, least studied, and least understood
male sexual dysfunctions. Yet, the impact of these
conditions is significant in that they typically result
in a lack of sexual fulfillment for both the man
and his partner, an effect further compounded
when procreation is among the couple’s goals
for sexual intercourse. Problems with “difficulty”
in ejaculating may include varying delays in the
latency to ejaculation as well as the complete
inability to ejaculate (anejaculation). Reductions in
the volume, force, and sensation of ejaculation may
occur. At the extremes are anejaculation (time) and
retrograde ejaculation (direction) but IE and DE are
more commonly encountered. Partially retarded
ejaculation (PRE) is sometimes observed in men
who attempt to control ejaculation by suppressing the
muscular contractions associated with ejaculation.
These men experience diminished pleasure and
sensation as semen is released during emission,
and the ejaculatory sensations are dulled through
attempted suppression of striate muscle response.
PRE is sometimes observed in men with PE as
they first attempt to consciously delay their orgasm.
A final disorder, anorgasmia, refers to a perceived
absence of the orgasm experience, independent of
whether any or all of the physiologic concomitants of
ejaculation have taken place. In this paper, we briefly
summarize the main principles in the management
of DE (Fig. 4).

3.2.2. Evaluation of delayed ejaculation
Treatment should be etiology specific and should
address the issue of infertility in men of a reproductive
age. If a man has difficulty with ejaculation, a small
volume of ejaculate, or absent ejaculate, it must first
be established whether the problem is congenital or
acquired and whether organic factors are implicated.
Assessment begins by reviewing the conditions under
which the man is able to ejaculate—for example,
during sleep, with masturbation, with stimulation of
the partner’s hand or mouth, or infrequently with
varying coital positions. The course of the problem is
documented, and variables that improve or worsen
performance are noted. Questions concerning the
man’s ability to relax, sustain, and heighten arousal
and the degree to which he can concentrate on
sensations are posed.
If orgasmic attainment had been possible previously,
the life events and circumstances temporarily
related to orgasmic cessation are reviewed. The
events in question may be pharmaceutical or
related to congenital problems, illness, trauma, or
a variety of life stressors and other psychological
factors (eg, following his wife’s mastectomy, the
man is afraid of hurting her and therefore is only
partially aroused). Societal and religious attitudes
that may interfere with excitement are noted, such
as the spilling of seed as a sin. Finally, questions
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FAILURE OF EMISSION
•Neurogenic
•Metabolic
•Drug adverse effect
Disease-specific management

DELAYED EJACULATION
ANEJACULATION
ANORGASMIA
NEVER

INHIBITED MALE ORGASM
Psychosexual therapy

IS THERE ORGASM?

INHIBITED MALE ORGASM
Nocturnal/masturbation emissions
Psychosexual therapy
AGE-RELATED DEGENERATION
Reassure/alter sexual technique

SOMETIMES

IS THERE EJACULATION?

ALWAYS

NO

YES

IS SPERM PRESENT IN
URINE AFTER ORGASM?

NO

ASPERMIA
Ejaculatory duct obstruction

YES
RETROGRADE
EJACULATION
Reassure/educate
Pharmacotherapy
Surgery

Fig. 4 – Management algorithm for delayed ejaculation, anejaculation, and anorgasmia.
concerning the quality of the nonsexual relationship
are posed and problems explored. This assessment,
in conjunction with appropriate physical examination
and laboratory results, will provide understanding
and help determine an appropriate treatment path.

3.2.3.Treatment of delayed ejaculation
As indicated previously, before considering a
psychological or behavioral approach toward
the treatment of DE, physicians need to exclude
probable iatrogenic and pathophysiologic causes.
They should be alert for various medical conditions
as well as medications that might delay ejaculation
and, in the case of antidepressants, consider a
reduction in dose or use of an antidote (Table 3).
Vascular or neuropathic damage that causes DE is
usually irreversible; therefore, the patient might be
counseled to seek alternative methods to achieve
mutual sexual satisfaction with his partner. Androgen
deficiency—another potential cause for DE—requires
appropriate testosterone replacement therapy.
Regardless of whether a clear pathophysiologic
cause is present or absent, patients might be
counseled to consider lifestyle changes, including

enjoying more time together to achieve greater
intimacy; minimizing alcohol consumption; making
love when not tired; and practicing techniques that
maximize penile stimulation, such as pelvic floor
training. Patient education regarding existing factors
that can exacerbate DE is an important first step
and may represent a segue into either short-term
or long-term counseling. Treatment of DE or IE with
pharmaceuticals has met with limited success. No
drugs have been approved by regulatory agencies
for this purpose, and most drugs that have been
identified for potential use have limited efficacy,
impart significant side effects, or are considered
experimental in nature.

4. Priapism
4.1. Definition of priapism
Priapism is an uncommon medical condition in
men that is defined as an unwanted erection not
associated with sexual desire or sexual stimulation
and lasting for more than 4 hours. Three different
types of priapism are recognized, although there may
be some overlap among these categories. Ischemic
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Table 3 – Adjunctive drug therapy for selective serotonin reuptake inhibitor–induced sexual
dysfunction

Drug

Symptom

Amantadine

Anorgasmia

Dosage
As needed
Daily
100–400 mg (for 2 d 75–100 mg bid or tid
prior to coitus)

Decreased libido
Bupropion
Buspirone

ED
Anorgasmia
Anorgasmia

75–150 mg
15–60 mg

75 mg bid or tid
5–15 mg bid

4–12 mg

On demand

5.4–10.8 mg

5.4 mg tid

Decreased libido
Cyproheptadine

ED
Anorgasmia
Decreased libido

Yohimbine

ED
Anorgasmia
Decreased libido
ED

ED = erectile dysfunction; bid = twice daily; tid = three times daily.
or veno-occlusive priapism is the most common
form of priapism and is associated with a failure of
detumescence, increasing anoxia, and ultimately
necrosis of the cavernous muscle if untreated. It is an
example of the compartment syndrome and requires
urgent treatment. Nonischemic or high-flow priapism
is less common than the first type and often occurs
following blunt straddle injury of the penis. It may also
be congenital or idiopathic in origin. The third type,
recurrent or stuttering priapism, commonly occurs in
men with sickle cell disease but is not confined to
them. Such priapism is usually starts with a high-flow
state but may become typical ischemic priapism.

4.2. Diagnosis of priapism
Careful history and physical examination are
sufficient in most cases to make the diagnosis and
classification of priapism. The physical examination
should focus on the rigidity of the penis, the severity
of pain, and the presence of potential causative or
comorbid factors, such as secondary tumors in the
penis.
An initial corporal blood aspirate is essential to
differentiating ischemic from nonischemic priapism.
A corporal blood gas test (if this technology is
available) on the initial aspirate is recommended in
the emergency evaluation of priapism. Color Doppler
ultrasonography (if this technology is available)
of the penis and perineum is recommended in

the evaluation of priapism when the history or
examination suggests penile trauma.

4.3. Ischemic priapism (veno-occclusive)
4.3.1. Treatment of ischemic priapism
The recommended initial treatment for ischemic
priapism is the decompression of the corpora
cavernosa by aspiration. Aspiration immediately
softens the erection and relieves pain, and it should
be repeated until no more dark blood can be seen
coming out of the corpora and fresh, red blood is
obtained. This process of repeated aspiration leads
to a marked decrease in the intracavernous pressure
and resuscitates the corporal environment, removing
anoxic, acidotic, and hypercarbic blood.
Aspiration should be followed by the intracavernous
injection of a sympathomimetic drug. Worldwide
availability of adrenergic agents varies, and effective
reversal of priapism has been documented with
dilute injections of ephedrine, epinephrine, etilefrine,
metaraminol, or phenylephrine. Regardless of the
intracavernous sympathomimetic agent chosen for
the management of ischemic priapism, physicians
should consult their pharmacies and develop clear
mixing and dosing protocols for safe administration.
Some sympathomimetic drugs are activators of
both α- and β-adrenergic receptors. Significant α-
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mediated effects on peripheral vasculature and βmediated ionotropic and chronotropic effects on the
heart may occur.
During ICI of sympathomimetic drugs, the physician
should monitor the patient for subjective complaints
and objective findings consistent with known
undesirable effects of sympathomimetic agents:
headache, chest discomfort, acute hypertension,
reflex bradycardia, tachycardia, palpitations,
and cardiac arrhythmia. Patients (and parents of
child patients) should be informed about these
potential complications. Blood pressure monitoring
is recommended if repeated sympathomimetic
dosing is given in an attempt to reverse ischemic
priapism. In patients with significant cardiovascular
risks, a medication history should be taken, and
electrocardiogram monitoring is recommended.
Ischemic priapism associated with sickle cell disease
requires intracavernous treatment. A hematologist
may provide concurrent systemic therapies,
but the best resolution rates are achieved with
therapies directed at the penis. Oral therapy is not
recommended for the treatment of acute ischemic
priapism.
Shunt surgery should be considered for all cases of
veno-occlusive priapism failing aspiration and ICI of
sympathomimetics. Patients should be counseled
that erectile function outcomes decline significantly
when priapism has lasted longer than 24–36 hours
and that complete ED is anticipated if priapism
persists for longer than 36 hours. In men presenting
with ischemic priapism longer than 48 hours in
duration or failing interventions for up to 48 hours,
severe ED is inevitable. Consideration may be given
to implantation of a penile prosthesis after 48–72
hours of unresolved ischemic priapism.

4.3.2. Treatment of stuttering ischemic
priapism
The goals of managing a patient with stuttering
ischemic priapism are prevention of future episodes,
preservation of erectile function, and balancing of
risks versus benefits of various treatment options.
A trial of either daily oral sympathomimetic therapy
(α-adrenergic) or PDE5-I therapy may be used in
the management of patients (adults and children)
with stuttering ischemic priapism associated with
hemoglobinopathies. Androgen ablation therapy is
also an effective therapy. Dosing efficacy should be
monitored and may need adjustment.

4.4. Nonischemic priapism (highflow, arterial)
In the management of nonischemic priapism, corporal
aspiration has only a diagnostic role. Aspiration with
or without injection of sympathomimetic agents
is not recommended as treatment. Color Doppler

ultrasonography (if this technology is available)
of the penis and perineum is recommended in the
evaluation and management of high-flow priapism.
The initial management of nonischemic priapism may
be observation. Immediate invasive interventions
(embolization or surgery) can be performed at the
request of the patient but should be preceded by a
thorough discussion of the chances for spontaneous
resolution, the risks of treatment-related ED, and
the lack of significant consequences expected
from delaying (immediate) interventions. Penile
arteriography should be reserved for the management
of high-flow priapism when embolization is elected.
Selective arterial embolization is recommended
for the management of nonischemic priapism in
patients who request treatment. Autologous clot
and absorbable gels, which are not permanent, are
preferable to coils and ablative chemicals, which are
permanent.

5. Peyronie’s disease
(la Peyronie)
5.1. Definition of Peyronie’s diseease
Peyronie’s disease is considered a wound-healing
disorder that presents with a fibrous inelastic scar
of the tunica albuginea; it is currently believed to
occur in genetically susceptible individuals following
some form of trauma to the penis. A palpable scar
develops in the flaccid state and causes a variety
of deformities in the erect state, including curvature,
shortening, narrowing, and hinge effect. In the early
phase, an inflammatory component often causes
pain. This inflammatory pain tends to resolve with
time, but because of the deformity, intercourse may
be compromised or impossible. Peyronie’s disease
is also frequently associated with ED and a variety
of other comorbid disorders, including diabetes,
hypertension, dyslipidemia, and low testosterone.

5.2. Evaluation of Peyronie’s diseease
The diagnosis of Peyronie’s disease is usually
apparent from the patient history and penile
examination. A detailed history should be obtained
focusing on onset, duration, pain, deformity, and
presence of ED. This data collection can be facilitated
by using a disease-specific questionnaire. Plaque
measurement is inaccurate by any modality and is
operator dependent; therefore, it is not a reliable
assessment for treatment response. An assessment
of the curvature on erection is best made by an ICI of
a vasoactive agent. This test is more accurate than
a home photograph or a vacuum-assisted erection
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test. Dynamic duplex ultrasound—a useful but
unnecessary test—provides assessment of plaque
calcification, vascular flow parameters, and objective
measures of deformity. It is imperative that the
stretched penile length be measured preoperatively
so that the patient realizes that the length loss
postoperatively is mainly the result of the disease
itself, not the surgery.

5.3. Treatment of Peyronie’s diseease
5.3.1. Nonsurgical treatment
Men with early-phase disease (ie, longer than
12 months in duration) manifest by unstable or
progressive deformity and painful erections as
well as those men not psychologically ready or
interested in surgery may be considered candidates
for nonsurgical therapy. In general, nonsurgical
treatment has limited evidence of benefit, but multiple
reports of deformity stabilization or reduction make it
reasonable to offer electromotive drug administration
and/or intralesional injection of verapamil or interferon
and/or traction therapy.

5.3.2. Surgical treatment
Surgery remains the gold standard for correcting
erect penile deformity in the man with stable disease.
Surgical reconstruction is indicated for the man who
has had stable disease for more than 6 months,
painless deformity, compromised ability or inability
to engage in coitus secondary to deformity, and/or
inadequate rigidity when there is extensive plaque
calcification as well as for the man who desires the
most rapid and reliable result. Preoperative consent
is critical to setting proper outcome expectations for
the patient. It is imperative to have a discussion about
the risks of persistent or recurrent curvature, loss
of erect length, diminished rigidity, and decreased
sexual sensation. Several surgical algorithms have
been published, with general agreement that for
men with adequate preoperative rigidity, some form
of tunica plication procedure is best for those with
curvature of less than 60° and with no hourglass
deformity resulting in a hinge effect. For those
with more severe deformity (more than 60° and/or
hourglass) and good preoperative rigidity, incision or
partial excision and grafting is recommended. Penile
prosthesis implantation with additional maneuvers to
correct the deformity is recommended when there
is preoperative ED that is not responsive to oral
medication (PDE5-Is).

the tunica albuginea. It usually occurs during sexual
intercourse when the erect penis is thrust against the
partner’s symphysis pubis or perineum.

6.2. Evaluation of penile fracture
A careful history and physical examination are
essential. The classical presentation includes a
cracking sound at the moment of injury, a sharp pain,
detumescence, swelling, and ecchymosis. The typical
appearance has been described as eggplant deformity
or aubergine sign by some authors. A palpable
defect in the tunica albuginea can occasionally be
felt, but usually the swelling conceals this sign. It is
important to remember that a concomitant urethral
injury—partial or complete—may occur in 2–20%
of patients. Imaging (cavernosography, ultrasound,
or magnetic resonance imaging) can be used
for localization of the injury, whereas retrograde
urethrogram (preoperative or perioperative) can
be performed if a urethral injury is suspected. The
ultimate decision for surgery is based on clinical
findings; once diagnosed, there is no indication for
conservative management.

6.3. Treatment of penile fracture
Conservative management of a penile fracture with
catheterization, compression dressings, analgesia,
antibiotics, and erection-inhibiting agents should be
avoided. Once penile fracture is diagnosed, surgical
exploration is widely accepted as the gold standard
therapeutic option, even in the event of a delayed
presentation (48 hours after injury).

7. Penile augmentation
and lengthening surgery
This area of research and practice is controversial
because an increasing number of patients now
presents with an anatomically normal penis that the
patient perceives to be inadequate in size. The risk
of performing unjustified surgery in these cases is
obvious.

6.1. Definition of penile fracture

Both penile lengthening and augmentation techniques
have been described with variable success rates. A
critical analysis of the pertinent literature, however,
does not reveal proven efficacy outcome data. On
the contrary, findings clearly demonstrate that the
complications related to these procedures may
be significant. Stretching devices may be viable
alternative treatment options, whereas liquid silicone
injection should be discouraged. It is mandatory to
recommend that the patient to undergo a thorough
psychological assessment prior to considering any
surgical approach.

Penile fracture is defined as the traumatic rupture of

A penis with stretched length of <7 cm should be

6. Penile trauma
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considered a micropenis. These patients should
undergo a thorough multidisciplinary assessment.
Many surgical techniques are recommended for
these rare cases.

8. Sexually transmitted
infections
There is a paucity of state-of-the-art information
about sexually transmitted infections (STIs) affecting
sexual function. The problem is underscored by high
prevalence rates: It is estimated that 35% of adult
men suffer from sexual dysfunctions and that 340
million people live with STIs.
Patients with HIV frequently suffer from sexual
dysfunctions due to both pathology (ie, HIV
lipodystrophy and HIV neuropathy/encephalopathy)
and HIV therapies (ie, highly active antiretroviral
therapy). HIV-associated sexual dysfunction is
ideally addressed by a multidisciplinary team, and
the importance of education as a protective factor
against HIV must be emphasized.

7. Conclusion
The 2009 International Consultation on Sexual
Dysfunctions in men convened all the recognized
experts in the field and produced evidence-based
guidelines and an evaluation-treatment algorithm.
It is recognized that most patients with any of the
known sexual dysfunctions should be approached
in a multidisciplinary fashion. The contemporary
sexual medicine expert must be knowledgeable in
many scientific areas, including urology, andrology,
endocrinology, and internal medicine. The patient’s
psychological perspective remains a key parameter
to be considered for successful management of
these conditions.

PDE5-Is prescribed for ED, as well as recreational
drugs and unprotected sexual behavior, may play
a role in HIV transmission among HIV-infected and
HIV-negative men having sex with men. Disclosure
of HIV status among partners should be encouraged
(especially with newly regained erectile function
following PDE5-I or sexual-aid use), and stigmatizing
attitudes should be discouraged to promote voluntary
counseling and testing. Male circumcision will reduce
the risk of acquisition of HIV in heterosexual men
and is not associated with high-risk sexual behavior
(disinhibition).
Patients with frequent recurrences of genital
herpes should be evaluated on a regular basis for
coexisting psychological and psychosexual illness
and given appropriate treatment including possible
continuous antiviral medications. Chlamydia
trachomatis, gonorrhea, and human papillomavirus
may also be associated with sexual dysfunction, but
more information is needed before causality can be
established.
Prostatitis and chronic pelvic pain syndrome
(CPPS) are associated with sexual dysfunction. The
severity of the pain and illness in acute bacterial
prostatitis interferes with sexual function. Chronic
bacterial prostatitis (CBP) and CPPS are frequently
associated with ejaculatory pain or premature
ejaculation (77%) as well as with ED in 15–72% of
cases. The efficacy of PDE5-Is for amelioration of
the symptoms of prostatitis in patients with CBP or
CPPS and disturbed sexuality remains unclear.
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ABSTRACT
Introduction: Women’s sexual dysfunction includes
reduced interest/incentives for sexual engagement,
difficulties with becoming subjectively and/ or genitally
aroused, difficulties in triggering desire during sexual
engagement, orgasm disorder and sexual pain.
Aim: To update the recommendations published in
2004, from the 2nd International Consultation on Sexual
Medicine pertaining to the diagnosis and treatment of
women’s sexual dysfunctions.
Methods: A 3rd International Consultation in
collaboration with the major sexual medicine
associations assembled over186 multidisciplinary
experts from 33 countries into 25 committees.
Twenty one experts from 6 countries contributed to
the Recommendations on Sexual Dysfunctions in
Women.

Main Outcome Measure: Expert opinion was based
on grading of evidence-based medical literature,
widespread internal committee discussion, public
presentation and debate.
Results: A comprehensive assessment of medical,
sexual and psychosocial history is recommended for
diagnosis and management. Indications for general
and focused pelvic genital examination are identified.
Evidence based recommendations for further revisions
of definitions for sexual disorders are given. An evidence
based approach to management is provided.
Conclusions: There remains a need for more research
and scientific reporting on the optimal management of
women’s sexual dysfunctions including multidisciplinary
approaches.
Keywords: Female sexual dysfunction, definition,
diagnosis and treatment of women’s sexual dysfunction,
desire disorder, arousal disorder, orgasm disorder,
sexual pain disorder
Running Title: Recommendations for Women’s
Sexual Dysfunction
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Recommendations for Women’s
Sexual Dysfunction
Rosemary Basson MD, Margaret E. Wierman MD,
Jacques van Lankveld PhD, Lori Brotto PhD

1. S
 exual desire/interest disorder
(or Hypoactive Sexual Desire
Disorder; HSDD in the DSM-IV-TR)

I. Introduction
The current conceptualization of women’s sexual
function emphasizes the responsive component
of women’s desire. The circular model depicted in
Figure 1 explains our current understanding of how
desire is triggered during the sexual engagement
thereby adding to any initial desire. Research
confirms that women provide a variety of reasons and
incentives for engaging in sexual activity. Sexually
competent stimuli are integral to a sexual response
and must always be assessed when considering a
diagnosis and formulation of dysfunction. Women’s
sexual dysfunction includes reduced interest/
incentives for sexual engagement, difficulties with
becoming subjectively aroused and/ or genitally
aroused and difficulties in triggering desire during
sexual engagement. Frequently, all of these aspects
are involved. Orgasmic disorder denotes sexual
experiences consistently associated with high arousal
but absence of orgasm. Other dysfunctions include
pain and difficulty with attempted or completed
intercourse or any attempts at vaginal penetration.

II. DEFINITIONS OF SEXUAL
DISORDER IN WOMEN
The available evidence suggests that there are
problems with existing definitions of sexual desire,
arousal, and orgasmic disorders in women. The
proposed definitions that were sponsored by the
AUAF in 2003 present alternative criteria for these
disorders: currently these are recommended for the
clinical setting. Given the upcoming publication of the
DSM-V in 2012, it is likely that the current diagnostic
criteria for these disorders will change. GRADE B

There are absent or diminished feelings of sexual
interest or desire, absent sexual thoughts or fantasies
and a lack of responsive desire. Motivations (here
defined as reasons/incentives) for attempting to

FIGURE 1: Circular sexual response cycle of
overlapping phases may be experienced many
times during any one sexual encounter. Desire
may or may not be present initially: it is triggered
by the arousal to sexual stimuli. The sexual and
nonsexual outcomes influences future sexual
motivation.
Copied with permission from Lippincott Williams
& Wilkins from Figure 2: R. Basson. Female Sexual
Response: The role of drugs in the management
of sexual dysfunction. The American College of
Obstetricians and Gynecologists 2001;98(2):350352.
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become sexually aroused are scarce or absent.
The lack of interest is considered to be beyond the
normative lessening with lifecycle and relationship
duration.
Apparently innate desire (or experienced desire
where the stimuli are not evident to the woman)
present before sexual engagement begins is
sometimes present for women, especially early
in relationships and sometimes associated with
menstrual periods. However, this definition of sexual
desire disorder argues that its absence does not
equate to dysfunction.

a) Arousal disorder (or Female Sexual Arousal
Disorder; FSAD in the DSM-IV-TR)
Somatically-healthy
women
diagnosed
with
sexual arousal disorder usually show a normal
vasocongestive response in the genitalia in
response to erotic sexual stimulation, when tested in
a controlled laboratory environment. Thus, it is these
women’s lack of subjective arousal that is key to their
distress, rather than failure of genital congestion.
It is recommended that subtypes of sexual arousal
disorder are recognized: subjective sexual arousal
disorder, genital sexual arousal disorder, combined
genital and subjective arousal disorder and persistent
genital arousal disorder. Of note, it is the woman’s
self-report of absent or impaired genital congestion
and lubrication that is the basis of these definitions
and psychophysiological testing would be necessary
to identify any actual reduction of congestion.

b) Subjective arousal disorder
There is absence of or markedly diminished feelings
of sexual arousal (sexual excitement and sexual
pleasure) from any type of sexual stimulation. Vaginal
lubrication or other signs of physical response still
occur.

c) Genital sexual arousal disorder
There are complaints of impaired genital sexual
arousal. Self-report may include minimal vulvar
swelling or vaginal lubrication from any type of sexual
stimulation and reduced sexual sensations from
caressing genitalia. Subjective sexual excitement
still occurs from non-genital sexual stimuli.
A woman diagnosed with the genital subtype of
arousal disorder indicates that she can still be
subjectively aroused by, for instance, viewing an
erotic film, or pleasuring her partner, being kissed
or receiving breast stimulation. She complains of
the marked loss of intensity of any genital response
including orgasm. Awareness of throbbing/swelling/
lubrication is absent or markedly diminished.
Moreover, loss of sexual quality of sensations despite
apparently adequate engorgement can occur and is
poorly understood.

d) Combined genital and subjective arousal
disorder
There is absence of or markedly diminished feelings
of sexual arousal (sexual excitement and sexual
pleasure), from any type of sexual stimulation as well
as complaints of absent or impaired genital sexual
arousal (vulval swelling, lubrication). It is the lack
of the subjective excitement from any type of sexual
stimulation that distinguishes these women from
those with genital arousal disorder.

e) Persistent genital arousal disorder
There is spontaneous, intrusive and unwanted genital
arousal, e.g. tingling, throbbing, and pulsating,
in the absence of sexual interest and desire. Any
awareness of subjective arousal is typically but not
invariably unpleasant. The arousal is unrelieved by
one or more orgasms and the feelings of arousal
persist for hours or days.
The disorder is poorly understood but becoming
a more frequently recognized syndrome. More
research is needed on its prevalence, etiology, and
effective treatments.

2. W
 omen’s Orgasmic Disorder (or
Female Orgasmic Disorder; FOD in
the DSM-IV-TR)
Despite the self-report of high sexual arousal/
excitement, there is either lack of orgasm, markedly
diminished intensity of orgasmic sensations or marked
delay of orgasm from any kind of stimulation.

3. D
 yspareunia (Dyspareunia in the
DSM-IV-TR)
There is persistent or recurrent pain with attempted
or complete vaginal entry and/or penile vaginal
intercourse.
It is recommended the experience of women who
cannot tolerate full penile entry and the movements
of intercourse because of the pain, be included in the
definition of dyspareunia. Clearly, it depends on the
woman’s pain tolerance and her partner’s hesitancy
or insistence.

4. V
 aginismus (Vaginismus in the DSMIV-TR)
There are persistent or recurrent difficulties for the
woman to allow vaginal entry of a penis, a finger,
and/or any object, despite the woman’s expressed
wish to do so. There is often (phobic) avoidance,
involuntary pelvic muscle contraction and anticipation/
fear/experience of pain. Structural or other physical
abnormalities must be ruled out/addressed.
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or need to please (and inability to say no). When
there are concerns about residual abuse-related
symptoms, assessment of the sexual dysfunctions
per se are deferred temporarily.

III. RECOMMENDATIONS
REGARDING FURTHER CHANGE TO
DEFINITIONS

When assessing arousal disorders, it is recommended
to clarify which component(s) of arousal is absent/
problematic. This will allow sub-typing of the
arousal disorder so as to guide choice of therapy.
For assessment of women’s arousal and orgasmic
concerns it is recommended to assess the following:
Is there adequate and acceptable stimulation with
her partner and/or with masturbation? Is the degree
of trust and safety she feels she needs present? Are
orgasms wanted but absent and/or very delayed
and/or markedly reduced in intensity?

Recommendation for HSDD:
The currently accepted definition of HSDD in
women is highly problematic and the emphasis on
sexual fantasies and desire for sexual activity is
not applicable to all sexually healthy women. We
recommend that desire be regarded as the result of
an incentive (sexually competent stimulus) which
activates the sexual system where subjectively
perceived desire is one of many components.
GRADE C

In the case of dyspareunia and vaginismus,
clarification of the aspects of the woman’s pain,
her fear of pain, and avoidance responses are
recommended. (Table 2)

Recommendation for FSAD:
The focus on “lubrication/swelling response” in the
DSM-IV-TR definition of FSAD is highly problematic
given that this is rarely the complaint motivating
treatment seeking. Moreover, there is minimal, if
any, correlation between subjective and genital
sexual arousal. Given the importance of “adequate
sexual stimuli” for sexual arousal and desire, this
should be assessed clinically when evaluating
whether or not an arousal or orgasm disorder is
present. GRADE C

A detailed medical enquiry with review of systems
is highly recommended for all sexual dysfunctions
(Table 1). This would include screening for depression
as regardless of antidepressant use depression is
consistently related to sexual dysfunction, particularly
to low sexual desire. GRADE C

2. Assessment of Dysfunction in the
Context of Chronic Illness

IV. ASSESSMENT OF WOMEN’S
SEXUAL DYSFUNCTION
The framework for assessment of sexual
dysfunction is to assess predisposing, precipitating
and maintaining factors. When there is a current
sexual relationship (and if appropriate), both
partners need to be evaluated to understand the
aforementioned factors. A biopsychosocial approach
is recommended. Current contextual factors are
commonly etiologically important.
For lifelong
sexual dysfunctions, developmental history and
past relationships are also commonly etiologically
relevant.

1. Medical and Psychosocial History
A comprehensive medical and psychosocial history
is highly recommended for all sexual dysfunctions
(Table 1) GRADE C. Further assessment of
the woman is recommended if she discloses a
history sexual abuse. This includes assessment
of the woman’s recovery from the abuse (with or
without past therapy): identify any history of major
depression, substance use disorders, significant
anxiety, self-harm or promiscuity, any inability to
trust people, especially those of the same gender as
the perpetrator or an exaggerated need for control

The multiple factors contributing directly or indirectly
to sexual dysfunction require assessment. Included
are alterations in response from the disease itself, its
treatment, associated pain, immobility, fatigue as well
as impairment of self image, loss of independence,
of continence and of fertility and difficulties with
partnerships imposed by the disease.

3. Physical Examination
The genital exam is often highly informative, can be
very therapeutic, but its intimate nature demands
there must be a reason for its inclusion. A focused
pelvic genital exam is highly recommended in the
following circumstances:
• For women with dyspareunia, especially those
with lifelong pain and difficulty with penile entry, an
educational exam is recommended.
• For women with vaginismus diagnosed from the
history, confirmation is obtained by an exam done
in progressive stages once fear of vaginal entry
has lessened with therapy: an educational exam is
advocated.
• For women with genital arousal disorder, information
will be limited because the genitalia are in a nonaroused state, but estrogen deficiency, or more
rarely, disease such as connective tissue disorder,
can be identified.
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Table 1: Components of a Comprehensive Sexual, Medical, Psychosocial History
BIOLOGICAL

PSYCHOSOCIAL

SEXUAL

Symptoms

Establish current general
health

Establish current mood and
mental health.

Establish the sexual
difficulties in her own words
(e.g., cannot become
aroused, always has pain
with intercourse).

Present context
Precipitating and
maintaining

Clarify current
medications/substance
use, level of fatigue,
presence of non-sexual
pain.

Identify nature and duration
of current relationship.
Societal values/beliefs
impacting the sexual
problems.

Clarify the context when
activity is attempted,
including type of sexual
stimulation, the woman’s
feelings towards her partner
at the time, the safety and
privacy of the situation

Past Context
Predisposing and
precipitating

Establish past medical
history

Particularly for lifelong
sexual problems, it is often
necessary to at least briefly
clarify developmental history,
particularly relationships with
caregivers, siblings, traumas,
and losses, and ability to
form attachments.

Clarify past sexual
experiences alone and
partnered, wanted, coercive
and abusive.

Onset
Precipitating

Document past medical
details at time of onset of
sexual problems.

Clarify circumstances,
including relationship and
psychological contributors,
at time of onset of sexual
problems.

Enquire if there was a time
when the above sexual
problems were not present
(when was that time and
what were the sexual
circumstances)

Generate full picture
of her current sexual
response

If relevant medical
context is present,
obtain details re effects
on sexual activity, e.g.
cardiac compromise, or
neurological deficit.

Evaluate personality factors
including control issues,
ability to express non-sexual
emotions.

Establish the rest of the
sexual response cycle
(sexual interest, arousal,
orgasm, satisfaction,
and freedom from pain
associated with sexual
stimulation or intercourse)

Role of the partner
Precipitating and
maintaining

Clarify partner’s medical
health

Clarify partner’s mood and
mental health, partner’s
reaction to sexual problems

Establish her partner’s
sexual response cycle.

Distress

Level of distress
regarding medical issues.

Level of distress regarding
psychosocial issues.

Reaction to the sexual
difficulties, degree of
distress
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Table 2: Assessment of Sexual Pain
1 Pain
Where does it hurt? How would you describe the pain?
Is the pain with penile* contact to the opening of your vagina, once the penis is partially in, with full entry, after
some thrusting, after deep thrusting, with the partner’s ejaculation, after withdrawal and for how long, with subssequent micturition?
Do you find your body is tensing when your partner is attempting, or you are attempting to insert his penis? What
are your thoughts and feelings at this time?
How long does the pain last? Does touching cause pain? Does it hurt when you ride your bicycle or when you
wear tight clothes? Do other forms of penetration hurt (tampons, fingers)?
2 Pelvic floor muscle tension
Do you recognise the feeling of pelvic floor muscle tension during sexual contact?
Do you recognise the feeling of pelvic floor muscle tension in other (non-sexual) situations?
3 Arousal
Do you feel subjectively excited when you attempt intercourse? Does your vagina become sufficiently moist? Do
you recognise the feeling of drying-up?
4 Consequences of the complaint
What do you do when you experience pain during sexual contact? Do you still continue to include intercourse or
attempts at intercourse, or do you use other ways to make love instead? If so, are you both clear intercourse will
not be attempted?
What consequences does the pain have on the rest of your sexual relationship?
5 Biomedical antecedents
When and how did the pain start? What tests have been done? What treatment have you received?
* Substitute dildo/fingers for “penis” whon necessary.

•For women with combined arousal disorders likely
there will be no abnormality. Nothing arouses these
women mentally/subjectively be it written, visual,
non-genital physical stimulation and the evidence
to date is that their genital response is healthy.
Nevertheless, a “normal” exam is highly informative
to the woman. It is also possible that a woman
with combined arousal disorder goes on to become
estrogen deficient – adding physical vulvar atrophy
to her longstanding problems of disconnection from
genital events.
• For women with neurological disease affecting
pelvic nerves where a detailed neurological genital
exam is also necessary, clarify light touch, pressure,
pain, temperature sensation, anal and vaginal
tone, voluntary tightening of anus, and vaginal and
bulbocavernosal reflexes.
• For women with a history of pelvic trauma.
• For women with any disease potentially affecting
genital health.
• For women with acquired and lifelong orgasmic
disorder even if otherwise healthy. A normal
examination is of reassurance value.
• When the history indicates the opportunity for Pap
smear/STI investigation should be taken.
GRADE C
A general physical exam is highly recommended as
dictated by the general medical enquiry, for women

with chronic illness and as part of good medical care,
for example evaluation of blood pressure, breast
exam etc. GRADE C
Although frequently no laboratory investigations are
needed for assessment of the sexual dysfunction
per se, certain situations may require laboratory
testing and are guided by the general medical
assessment, for example, fasting blood glucose or
TSH. When an infective etiology for dyspareunia
is possible, vaginal, cervical and vulval discharge
microscopy/cultures should be performed. When
investigational testosterone therapy is contemplated,
accurate assay of baseline serum testosterone via
mass spectrometry methods is recommended (see
subsequent discussion).

4. P
 sychophysiological Assessment
of Arousal
Psychophysiological tools are available but typically
reserved for the research setting. Observation of the
genital arousal response to adequate stimulation
by means of audiovisual, cognitive (fantasy) and/
or vibrotactile stimuli may be useful. However, it is
important to note that this often does not correlate with
the woman’s subjective report of (impaired) sexual
arousal. Although psychophysiological testing to
date is not a routine assessment, such a test may be
crucial in establishing the etiology of arousal disorder.
Recent study has demonstrated how difficult it is to
rule out that sexual arousal problems are not caused
by a lack of adequate sexual stimulation. Moreover,
women with sexual arousal disorder may be less
aware of their own genital changes; thus, they lack
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adequate proprioceptive feedback that may further
increase their arousal. A normal genital response
demonstrated in the laboratory would clarify the
lesser importance of any identified organic factors
potentially contributing to the arousal problem of
the individual. The evidence is that sexual arousal
problems in medically healthy women are more
often related to inadequate sexual stimulation due
to personal, contextual, and/or relational variables
than to somatic causes. (Of note, nonresponse
in the psychophysiological assessment does not
automatically imply organicity. The woman may
have been too nervous or distracted for the stimuli
to be effective, or the stimuli offered may not have
matched her sexual preferences.)

5. Self Report Measures
The Female Sexual Function Index is currently the
most often used measure. Diagnostic cut off scores
were developed by means of sophisticated statistical
procedures. Together with a Female Sexual Distress
Scale score of 11 or higher, indicating distress, there
is some evidence to suspect a diagnosis of sexual
dysfunction. Use of self-report measures alone is
not recommended for clinical purposes because
they lack sensitivity and specificity with regard to
etiology. Unfortunately, and contrary to evidence
from epidemiological and qualitative research,

current validated questionnaires are based on
the assumption that (distressing) absence of
sexual desire ahead of and at the outset of sexual
engagement represents dysfunction in all women.

V. FORMULATION OF WOMEN’S
SEXUAL DYSFUNCTIONS
Predisposing, precipitating and maintaining factors
should be assessed and often the etiology is
multifactorial (Table 1). Common psychosocial issues
include a fear of letting go control, fear of negative
outcome, inability to stay present, and lack of or
inaccurate information regarding women’s sexual
response. Graham and Bancroft describe a “three
windows” approach helpful for contextualizing factors
influencing the sexual complaint (Figure 2). These
three ‘windows’ echo the descriptors recommended
by the AUAF committee in 2003.The first window
describes aspects of the woman’s current situation
(e.g., poor communication, relationship difficulties,
fatigue, or lack of useful stimuli). The woman plagued
with fatigue might benefit from a course of sleep
hygiene therapy prior to (or instead of) sex therapy.
The second window is to individual vulnerability
factors influencing the presentation of complaints.
These include the woman’s persistently negative

FIGURE 2: The Three Windows approach to understanding women’s sexuality. Adapted from Graham
and Bancroft (2009).In Gelder M, Lopez-Ibor J, Andreasen N, Geddes J, eds. New Oxford Textbook of
Psychiatry, 2nd ed. Oxford University Press: Oxford; In press: 472-83.
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attitudes about herself and her body, a high need
to maintain control in all life and sexual situations,
a past history of sexual abuse or trauma such that
flashbacks to the prior abuse are frequent and
intrusive when she is attempting to be sexual. If such
individual vulnerability factors are present, she may
benefit from cognitive behavioral (CBT) treatment
focused on that vulnerability factor (e.g., it is focused
on the sexual assault, perfectionism, etc.) The third
window views health-related factors influencing the
sexual response, importantly, depression or anxiety.
Included also are problems in the neural control
of desire, arousal, and pain perception, problems
in vascular supply to the genitals, endocrine
dysfunction, and metabolic problems as well as
both over-the-counter and prescription medications.
The role of deficiency in estrogens and androgens
continues to be debated. There is minimal evidence
that serum levels of estradiol or testosterone are
linked to desire or subjective arousal but assays
other than mass spectrometry have been used and
these are unreliable at the low testosterone levels
found in women. Future studies should measure
serum testosterone by mass spectrometry methods
in women with and without diagnosed sexual
dysfunction GRADE C. Moreover serum levels
do not reflect intracrine sex hormone production
– the major source of androgen and only source of
estrogen in post menopausal women. Future studies
should also measure total testosterone activity by
means of androgen metabolites in women with and
without definite dysfunction GRADE C.

discussed. It is recommended that the clinician
has an interdisciplinary approach. Research is
needed to identify efficacious combined/integrated
treatments for sexual dysfunction. Even when
sexual function has been healthy prior to medical
insult, there are psychological and interpersonal
repercussions plus sexual adaptations that may
or may not be useful: medical management alone
may be insufficient.

A formulation of the diagnoses is recommended.
The formulation integrates all information obtained
from (sometimes a series of) in-person assessments
of the woman with and without a partner, and any
relevant physical examinations, blood assays,
psychophysiological
testing,
and
self-report
questionnaires GRADE C. On the basis of the
formulation, a diagnosis is applied, preferably using
both the DSM-IV-TR as well as the AUAF systems.
The clinician also continues to modify the formulation
as information emerges during treatment. The
“three windows” approach can be very helpful for
considering the many biopsychosocial factors that
influence the woman’s sexual complaints. An effort
should be made to determine the duration and
severity of symptoms and to speculate on level of
insight and prognosis.

Discussion of the normality of age and relationship
duration-associated declines in sexual drive is
a logical first step in treating the woman with
distressing low desire. The clinician can provide a
current understanding of how desire is triggered and
that women have a variety of reasons and incentives
for sexual engagement, encouraging the woman to
consider her own reasons for sexual activity and
challenging her belief that “sex should only happen
when I’m in the mood”. For women with a DSM-IVTR diagnosis of HSDD but who retain the ability
to become sexually excited during the encounter
thereby triggering desire, this process of discussing
incentives for sexual activity is especially important
and often sufficient. For women with sexual interest/
desire disorder (with associated arousal disorder)
discussion of the components of women’s sexual
response depicted in Figure 1, and identifying
problematic areas may be sufficient to allow women
and their partners to make the needed changes
(Level 4). For other women, however, more intensive
strategy will be required.

VI. MANAGEMENT OF WOMEN’S
SEXUAL DYSFUNCTION
General recommendations; GRADE C
Some investigational pharmacological agents are
being used to treat specific sexual disorders. The
lack of long-term safety data should always be openly

General issues related to improved emotional and
physical well-being such as addressing depression
or anxiety symptoms, possible alcohol or chemical
substance use, insuring adequate sleep, exercise
and healthy diet should first be addressed.
Advise also on prescription and non-prescription
medications and supplements. Referral to
appropriate medical or specialty providers may
be necessary especially in the context of chronic
disease or significant psychological symptoms.
The early stage of treatment might also include
providing education on sexual response, basic
genital anatomy and physiology, and a discussion
of sexual stimulation and sexual activities other
than intercourse. Patients should be encouraged
to use techniques that enhance arousal including
enhancing the sexual context and stimuli.

VII. MANAGEMENT OF DESIRE AND
COMORBID COMBINED AROUSAL
DISORDERS

1. P
 sychosexual treatment for
desire and arousal disorders
There are few outcome studies but our general
recommendation is that when the low desire is better
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accounted for by depression, poor body image,
sexual abuse sequelae or other more general
personality, individual, or relationship factors, then
those factors must be addressed initially. GRADE C
Psychological management of desire and arousal
disorder might include cognitive behaviour techniques
(CBT) and traditional sex therapy.
CBT is based on the theory that thoughts, feelings,
and behaviors interact and mutually influence one
another. By targeting negative or maladaptive
thoughts, both behaviors and affect can improve
and disrupt the dysfunctional cycle. The behavioral
component includes attending to a problematic
sexual context or behaviours in either partner
which reduce attractiveness or trust and ability
to focus on the sexual stimuli and feelings. The
cognitive component of CBT targets maladaptive
thoughts that foster negative emotions and maintain
problematic behavior such as avoidance. This may
include identifying and challenging beliefs that she is
unattractive, idealizing an unrealistic mode of sexual
response portrayed by media, or challenging beliefs
that unless she feels a high level of desire all the
time, then she is dysfunctional. Group CBT improves
sexual desire disorder in 74% of couples and this
effect was maintained in 64% at one year (Level 2).
A modified Masters and Johnson sex therapy was
also found to improve sexual function in 57% of
women with sexual desire disorder (Level 3).
Other psychological modalities have also been
investigated and may target more distant factors in
the woman’s history such as unresolved themes from
childhood including abuse or neglect, control issues,
low sexual self image. There has been only one
published study using such an approach, however,
there was a benefit to sexual desire in women (Level
3).
More traditional sex therapy stems from the work
of Masters and Johnson and Kaplan and includes
sensate focus exercises consisting of exchanging
physical touch, moving from non sexual to sexual
areas of the body, with partners taking turns and
giving verbal and tactile feedback. Among the very
limited available empirical literature, one study
showed that 65% of 365 married couples improved
by clinical judgment at the end of therapy (Level 3).
Most recently, a mindfulness-based CBT administered
to women in group format with desire and arousal
disorder has also been explored in an uncontrolled
trial. Mindfulness is an eastern practice with roots
in Buddhist meditation which focuses on present
moment, non-judgmental awareness.
Women
were taught in-session mindfulness exercises
and encouraged to practice for approximately 5
hours during the 2 weeks between each of the four
sessions. This resulted in significant improvements in
sexual desire, arousal and other domains of sexual

response and mood (Level 3). One non-controlled
trial of mindfulness-based CBT for women with
genital arousal disorder secondary to gynecologic
cancer found significant improvements in sexual
response, distress, and mood (Level 3).

2. R
 ecommendation re management of
low desire:
Psychological approaches to low desire have a
long history and have been found to be effective
immediately after treatment with sustained
improvements over time. Moreover, they are without
adverse side effects. Newer cognitive-behavioural
treatments which integrate mindfulness meditation
have shown excellent promise for sexual desire
problems but await randomized controlled testing.
There is also evidence that brief cognitive behavioural
interventions are helpful for improving desire.
Overall there is an urgent need for more randomized
controlled investigations of psychological therapy for
women’s low desire/ interest disorders. GRADE C

3. R
 ecommendation re management of
low arousal:
Despite our support for evidence-based practice,
careful management of women with sexual problems
according to the rules of “good clinical practice” must
continue without solid proof of efficacy. There is one
noncontrolled trial showing benefit of mindfulnessbased CBT for genital arousal disorder in women
secondary to gynecologic cancer. There is clearly
great need for controlled efficacy studies in this
area. From our review we conclude that the majority
of sexual arousal problems in healthy women are not
related to impaired genital responsiveness: it follows
that we recommend psychological treatment for
arousal disorder. GRADE C

VIII. HORMONAL TREATMENT OF
LOW DESIRE AND LOW AROUSAL
1. Testosterone
Randomized trials of transdermal testosterone have
mostly targeted surgically and naturally menopausal
women. Both sudden loss of ovarian androgens
and the inevitable decline in adrenal sex hormone
precursors might predispose to desire and arousal
disorders. However the evidence is inconclusive.
Prospective studies have not confirmed sexual
dysfunction subsequent to surgical menopause for
benign disease. Distress about low desire is more
prevalent in relatively recently surgically menopausal
women, but not low desire per se. The prevalence
of low desire may increase with age, but low desire
associated with distress changes little with age.
A review of testosterone trials among estrogen
replete surgically and naturally menopausal women
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found that those women receiving the 300µg/day
patch reported an increase in sexually satisfying
events of 1.9 per month vs. 0.9 events per month
from placebo and statistically significant increase in
desire for sex.
Notably, in all of the recent testosterone trials, a
strict entry criterion was a certain baseline frequency
of satisfactory sexual activity and most women
experienced 2-3 sexually satisfying episodes per
month. Compared to the majority of women seeking
treatment for sexual difficulties, where sexual
frequency may take place on a once every several
month basis, women recruited for research trials
have a much higher level of sexual response and
frequency. It is unknown if testosterone therapy would
be of benefit to the large majority of women seeking
treatment for sexual desire concerns. Moreover,
what also remains unknown is whether testosterone
treatment would significantly benefit women meeting
the AUAF definitions of Sexual Desire/Interest
Disorder, where there is lack of interest for sexual
activity but also a failure to become sexually excited
during the sexual interaction to trigger same desire.
Despite its lack of approval in the USA, many women
seek out testosterone therapy for problematic
low desire. Formulations for men are adapted or
compounded preparations are prescribed whose
safety and/or efficacy have not been evaluated.
Testosterone patches are approved for use in
surgically menopausal women in Europe. We
recommend that the clinician and patient should
engage in a careful discussion of the benefits and
hazards of such treatment GRADE C. Whether
breast cancer and cardiovascular disease would be
increased is unclear GRADE C.

Summary of recommendations on testosterone
therapy
The decision to use must be individualized and
patients informed about risks and benefits Grade
C. The testosterone patch appears to be effective
in the short term in postmenopausal women with
HSDD Grade B. Patients must be informed about
lack of long term safety data Grade C. Additional
studies are needed before long term use is
recommended Grade C Use of testosterone in
pre- and perimenopausal women is not supported
by current data Grade A. Achieving physiological
testosterone levels by transdermal delivery
minimizes adverse effects Grade C-D. Relative
contraindications include androgenic alopecia,
acne, hirsutism hyperlipidemia and liver dysfunction
Grade C. Absolute contraindications include
presence or high risk of breast cancer, endometrial
cancer, venothrombotic episodes, cardiovascular
disease Grade C

examinations, annual mammography, evaluation of
abnormal bleeding, evaluation for acne, hirsutism
and androgenic alopecia. Monitor testosterone by
mass spec, (SHBG, calculated free T) with goal
of not exceeding normal values. Consider lipid
profile, liver function tests, complete blood count.
Use for more than 6 months is contingent on clear
improvement and absence of adverse effects
GRADE C.

2. Estrogen
There is evidence that treatment with local and
systemic estrogen benefits vulvo-vaginal atrophy
and relieves vaginal dryness and dyspareunia
(Level 1).

3. Local DHEA
A recent RCT of vaginal DHEA benefited vaginal
atrophy and other aspects of sexual function. No
increases in serum DHEA, testosterone, estradiol
or androgen metabolites were detected. No
recommendation can be made until this is validated
by others.

4. S
 elective Estrogen Receptor
Modulators (SERMS).
A Selective Estrogen Receptor Modulator was
originally defined as a compound that binds with
high affinity to the estrogen receptor (ER), without
significant binding activity to any other nuclear
receptor; which induces “estrogen agonistic” activities
in some tissues, and “estrogen antagonistic” activities
in others. Emerging data show that the interaction
between a particular SERM and the ER results in a
response in a given tissue which cannot necessarily
be characterized simply as either “agonistic” or
“antagonistic”. Each SERM may have a unique set of
clinical responses, which are not always predictable
from those seen with another SERM. Ospemifene is
a novel SERM under trial for the treatment of vaginal
atrophy in postmenopausal women .

5. Tibolone
Tibolone is a 19-nor testosterone derivative which
is metabolized into three main metabolites: the 3αhydroxy and the 3ß-hydroxy, which are estrogenic,
and the δ-4 isomer, which has progestagenic and
androgenic properties. Tibolone is a selective
tissue estrogenic activity regulator (STEAR). In
postmenopausal women, it acts as an estrogen on
brain, vagina, and bone, but not on endometrium
and breast. Sexual benefit has mostly been recorded
in women recruited for reasons other than sexual
dysfunction. Tibolone is available in Europe but has
been declined approval in the USA.

Monitoring should include annual breast and pelvic
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IX. NON HORMONAL
PHARMACOLOGICAL TREATMENT
OF LOW DESIRE AND LOW aROUSAL
1. Centrally acting agents
In non-depressed women with HSDD, the
antidepressant
buproprion,
which
blocks
norepinephrine and dopamine reuptake, was found
to significantly improve sexual arousal and orgasm,
but not sexual desire (Level 2). In women with
SSRI-associated mixed sexual symptoms, 4 weeks
of treatment with the addition of bupropion led to
a significant increase in self-reported feelings of
desire and sexual activity, but no significant effect
on sexual thoughts (Level 1). Flibanserin is a 5-HT1A
agonist/ 5-HT2A antagonist and was originally tested
as an antidepressant. In an unpublished trial of 333
women with generalized, acquired HSDD, flibanserin
showed a significant improvement over placebo on
all FSFI domains, sexually satisfying events, and
daily diary measures of desire (Level 1).
Centrally acting agents show some promise for
targeting low desire in women but published RCTs
are required and an evaluation of their safety remains
to be studied. GRADE C

2. Phosphodiesterase inhibitors.
In a large study of diagnostically heterogeneous
sexually dysfunctional women, 50-100mg sildenafil
showed no benefit. In general, the literature has
conflicting findings with one study showing benefit
dependent upon psychophysiologically-measured
impairments in sexual arousal. In small studies of
women with impaired genital arousal due to spinal
cord injury or diabetes there was a significant
beneficial effect of sildenafil.
A new approach to the study of efficacy of PDE5inhibitors is combining this drug with testosterone.
The rationale for such an approach is that activation
of central sexual mechanisms is necessary for the
interpretation of stimuli as sexually inviting. Then
these stimuli can produce (behavioral) sexual
responses (i.e., an increase in sexual desire and
motivation, inducing sexual approach behavior).
Activation of central “sexual” mechanisms is a
necessary condition for activation of the nitric oxide
pathway, which in turn is necessary for a PDE5inhibitor to be effective. The authors argue that
centrally working drugs will increase the sensitivity for
sexual stimuli, and may induce a condition required
for PDE5-inhibitors to be effective. Color naming
latency times in a Stroop test was the measure of
preconscious attentional bias for sexual cues. In an
initially low-attention group, preconscious attentional
bias increased with testosterone, in another initially
high-attention group, attentional bias decreased

with testosterone. Only in the former group did
the combination of 0.5 mg sublingual testosterone
(producing high supraphysiological levels) and 10 mg
vardenafil cause an improvement in genital response
(VPA) and subjective indices of sexual functioning,
supporting the idea that testosterone sensitizes the
brain, paving the way for vardenafil to be effective.
The high dose of testosterone administered in this
study limits the generalizability of the findings.
In summary, women with various medical conditions,
but not medically healthy women, may have an
impaired genital response and may therefore have
more to gain from a genital arousal enhancing
agent such as a PDE5- inhibitor. Similarly, other
briefly studied drugs to augment genital congestion,
e.g. l-arginine, prostaglandins, phentolamine are
unlikely to benefit healthy women with arousal
disorders. PDE5- inhibitors combined with high
dose testosterone may have a beneficial effect over
placebo in certain groups however, the high dose
testosterone requires safety evaluation.

X. MANAGEMENT OF ORGASMIC
DISORDER
In their 1997 review, Heiman and Meston concluded
that only Directed Masturbation treatment for
lifelong orgasmic disorder fulfils the criteria of “wellestablished” treatment. Directed Masturbation
studies for acquired disorder fell within the “probably
efficacious” group. This conclusion is still valid.
Directed Masturbation in conjunction with sex
education, anxiety reduction techniques and CBT
remain the main therapeutic tools. No effective
pharmacological treatments have been found to
date for orgasmic disorder.
Ninety eight women with SSRI-induced FOD were
recruited over four years across 7 American treatment
centers to an RCT of 50 - 100mg sildenafil. Orgasmic
function significantly improved in the treatment
group. However, the highly specific inclusion criteria
call into question the generalizability of the findings.
In conclusion, there are no significant new data
on orgasmic disorder since the 2003 International
Consultation except the one published RCT of
sildenafil showing positive effects on orgasmic
disorder in a highly selective sample of women with
SSRI-induced orgasmic disorder. GRADE C

XI. MANAGEMENT OF SEXUAL
DYSFUNCTION IN WOMEN WITH
ENDOCRINE DISEASE
Recommendations on the management of sexual
dysfunction in the context of neurological, renal and
psychiatric illness and cancer are addressed in other
manuscripts.
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Endocrine disorders that alter estrogens and
testosterone and precursors variably impact female
sexual function. The consequences of hormone
therapies in these states, including, hypothalamic
amenorrhea, premature ovarian failure, surgical
and natural menopause is variable but is indicative
of benefits of low dose HT in individual patients.
Hormonal therapy for chemically induced estrogen
deficiency from selective estrogen receptor
modulators (SERMs) and aromatase inhibitors has
not been studied.
Hypopituitarism,
hyperprolactinemia,
thyroid
disorders and adrenal insufficiency alter a variety
of hormones, each to a variable extent. Data are
limited on the effects of therapies with estrogens,
testosterone and DHEA in each of these disorders,
but they may provide additional model systems for
future interventional trials. Studies on the effects of
hormonal excess observed in PCOS, hormonally
active ovarian or adrenal tumors, congenital adrenal
hyperplasia and obesity induced hyperandrogenism
do not suggest that excess androgens and/or
estrogens per se promote normal or hypersexuality,
suggesting an optimal balance of hormonal milieu
is critical to normal sexual functioning. Information
on the effects of diabetes and metabolic syndrome
on female sexual dysfunction suggest that this is
a common problem, but no data are available as
to interventions to improve metabolic control and
subsequent effects on female sexual function. Most
importantly, the available literature emphasizes that
hormones are only one component of the many
factors that contribute to normal sexual function in
women.

Conclusions and Recommendations
For hypopituitarism associated with E, T and DHEA
deficiency consider ET and T until age of natural
menopause, unless medically contraindicated
GradeB
For hyperprolactinemia, data are lacking on any
effect of prolactin on sexual function independent
of effects on estrogens. We recommend further
studies on effects of hyperprolactinemia and female
sexual function Grade C
Data are lacking on thyroid dysfunction and sexual
function in women and studies are recommended.
The majority of the albeit small clinical trials of
DHEA in women with primary or secondary adrenal
insufficiency do not show benefits on sexual
function so that DHEA is not recommended for
women with adrenal insufficiency Grade A
Interestingly, case series of women with Androgen
Insensitivity Syndrome (genetic XY) show normal
sexual function. This represents a model of high
estrogen state without any androgen action.
Overweight but not lean women with PCOS have
increased incidence of sexual dysfunction. Further
research in women with PCOS needed.

Studies on women with sex hormone producing
tumors are inconsistent.
Data are limited on sexual function in women with
congenital adrenal hyperplasia. We recommend
individualized management of signs and symptoms
of androgen excess along with psychosexual
counseling. Grade C
There is an increased incidence of sexual
dysfunction in diabetes Type 1 and Type 2 which is
strongly linked to comorbid depression. Glycemic
control does not correlate with sexual function
Grade B. We recommend screening women with
diabetes for sexual dysfunction Grade C
There is an increased incidence of sexual
dysfunction in women with metabolic syndrome.
(Level3). This may be due to metabolic, vascular,
neurogenic, hormonal and psychological etiologies.
We recommend screening women with metabolic
syndrome for sexual dysfunction. We also
recommend studies of treatment interventions.

XII. MANAGEMENT OF SEXUAL PAIN
DISORDERS
Sexual pain disorders are heterogeneous,
multisystemic and multifactorial disorders. Other pain
syndromes may be present. In general treatment
should be multimodal taking into account etiological
factors, risk profile and context.
Research of psychological function in women
with Provoked Vestibulodynia (PVD) – the most
prevalent type of sexual pain, has shown an
increased prevalence of comorbid psychopathology,
specifically depression and anxiety disorders.
However, both more problematic and non-affected
psychological functioning has been reported.
Although this could reflect differences in study
samples and instrumentation, it could also indicate
true heterogeneity of women with PVD. However,
increased trait anxiety, pain catastrophizing, reward
dependency and harm avoidance have consistently
been found in multiple studies. This may represent
a complex of stable characteristics of avoidant,
dependent, and obsessive-compulsive personality
features which may be etiologically important. Single
study findings of women with PVD included elevated
rates of shyness, perfectionism, low self-esteem,
and negative feelings towards sexual interaction,
erotophobia, and problems with subjective sexual
arousal and lubrication during sexual interaction with
partner, but not during masturbation.
Women with PVD have been found to be more
sensitive to thermal, painful and tactile stimulation,
reflected in lowered thresholds for sensitivity. An
etiological element may be a deficit in information
processing, i.e. hypervigilance for pain-related
stimuli. These latter findings require replication in
future studies.
Women with vaginismus have been found to
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have significantly increased comorbid anxiety, but
not depressive disorders. The role of childhood
sexual trauma is unclear since different frequency
rates were found, and the presence of increased
rates of posttraumatic stress disorder has not yet
been investigated. Psychological characteristics,
measured with self-report instruments, only partially
lend support to the role of anxiety in the etiology of
vaginismus. Personality features found to be more
often present in this group include the presence of
pain catastrophizing cognitions, disgust propensity,
and a specific fear of penile-vaginal penetration.

with progressive desensitization and a variety of
relaxation techniques. Additional components may
also be part of the treatment regimen, ranging from
sex education to decreasing penetration fear and
anxiety.

1. Treatment modalities for subtypes
of chronic dyspareunia

Many treatment studies are methodologically
unsound. Recently, an RCT (N=117) was conducted
comparing group CBT and bibliotherapy for women
with lifelong vaginismus, and waiting list. At posttreatment, 14% of treated women were able to
experience vaginal penetration as compared to none
in the control group. At 12-month follow-up, 21% of
the women in the CBT group and 15% of the women
in the bibliotherapy group reported successful
intercourse. Outcome was predicted by reduced fear
of intercourse and avoidance. A recent prospective
trial investigated the effectiveness of therapistaided exposure for lifelong vaginismus. 10 women
were evaluated during 24 weeks. During exposure,
patients performed vaginal penetration exercises on
themselves, in the presence of a female therapist.
Nine of 10 participants reported having intercourse
after treatment, and in 5 of 9, intercourse was
possible within the 1st week of treatment. The results
were sustained at 1-year follow-up.

In table 3 the various treatment modalities for
subtypes of chronic dyspareunia are outlined. They
include chronic pain medications along with sexual
and psychological methods.

a) Provoked Vestibulodynia (PVD)
In terms of medical interventions for PVD, there
are only three level 2 RCTs. Neither fluconazol
nor cromolyn 4% proved to be more effective than
placebo. Botulinum toxin injections did not result
in significantly greater improvements in pain,
sexual function, or sexual distress as compared to
a placebo (saline injections); in fact, the placebo
group fared better than the botulinum toxin group
in terms of sexual distress scores. Other medical
interventions with some reported success include
capsaicin, ketoconazole, lidocaine/xylocaine, tricyclic
antidepressants, duloxetine, venlafaxine, and
anticonvulsants - carbamazepine and gabapentin.
Grade C/D

b) Vaginal EMG Biofeedback, Pelvic Floor
Physical
Therapy,
(Group)
Cognitive
Behavioral Therapy, TENS and Vestibulectomy
Grade B
Although receiving limited study, pelvic floor EMG
biofeedback and physical therapy, Kegel and
relaxation exercises, TENS, (group) CBT are
clinically useful interventions with long term benefit.
Similar benefit is also seen from multilevel local
anesthetic nerve blockade and from vestibulectomy
in certain (more localized and not lifelong) cases.
(Level 2/3)

2. Vaginismus
Although ‘vaginismus’ (strictly defined as fear
and difficulty with penetration with associated
muscle tightening and no physical changes such
as allodynia), and PVD often overlap in terms
of clinical presentation and may respond to
some similar treatment options (e.g., pelvic floor
physical therapy, sex therapy), treatment options
for vaginismus typically tend to target the muscle
tightening over and above the symptom of (feared)
pain. As such, the major focus of treatment tends
to be vaginal accommodation/dilatation combined

Some literature on less commonly used adjunct
components also exists, and includes educational
gynecological examinations, the application of topical
anesthetics, pelvic floor biofeedback, botulinum
toxin injections, anxiolytic medication and surgical
intervention.

2. M
 anagement of Sexual
Dysfunction for the Woman with
Previous Child Sexual Abuse
If considered necessary (see previous section),
treatment for the sexual trauma should predate any
treatment for sexual dysfunction. Therapy should
help women understand any possible connections
between past and current sexual functioning,
particularly in regard to trust and being sexually
vulnerable. Important aspects of therapy include:
• Encouragement that women can be in control of
their sexual encounters.
• Women learning to be able to mentally and
physically relax prior to and while receiving sexual
stimulation.
• Women’s recognition that they need only engage in
encounters with which they are fully comfortable.
• Helping women to develop verbal and non-verbal
communication with their partners to limit further
sexual stimulation when they feel overwhelmed,
“numb” or fearful.
• Assisting women’s development of relationships
where there is a healthy balance of power to minimize
feelings of victimization and maximize feelings of
control.
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Findings on physical examination
Pallor, dryness, increased fragility and
thinning of vulvovaginal epithelium,
vaginal shortening, loss of rugae,
narrowing, or urethral caruncle.

General tenderness to deep bimanual
examination.

Perineal and vulvar inflammation.

Thinning and fragility of vaginal
epithelium, loss of elasticity, stenosis, or
foreshortening.
Erythema, swelling of vulva, and thick
white or pale yellow vaginal discharge.

Type of dyspareunia

Introital pain and with penilevaginal movement. Possible
post coital burning. Deeper
dyspareunia when vaginal
atrophy advanced.

Deep dyspareunia.
IBS is also associated with
introital pain from comorbid
VVS.

Introital and deep dyspareunia
or vulvar burning after sexual
intercourse.

Introital and deep dyspareunia.

Introital dyspareunia and with
penile vaginal movement.

Medical Disorder

Vulvovaginal atrophy:
associated with
menopause, renal
failure, hypothalamic
or pituitary disease

Chronic
(abdominal) pain;
EndometriosisChronic
PID; IBS; Crohn’s
disease; Ulcerative
colitis; Ovarian
tumour; Abdominal
wall pain.

Lower Urinary
Tract Symptoms
(LUTS) with urinary
incontinence.

Pelvic radiation.

Chronic vulvovaginal
candidiasis
associated with
diabetes and HIV.

Table 3: Management of Subtypes of Chronic Dyspareunia (continued)

Oral anti-fungal agents recommended for recurrent symptomatic
candidiasis.

Preventive measures such as transposition of the ovaries to
prevent ovarian failure. Therapeutic options based on CE include
couple counselling about non-penetrative sexual activity, topical
ET, lubricants, vaginal inserts, and vaginal reconstruction.

Voiding dysfunction, recurrent bacterial cystitis, hypoactive
sexual desire, and sexual pain disorders are highly correlated.
For recurrent cystitis give local ET, antibiotic self-treatment or
preventative treatment, and recommend postcoital micturition
(based on CE). In case of prolapse, surgical treatment can
be curative but can also have undesired effects on sexual
functioning.

Sexual dysfunction is highly prevalent in such patients. Organic
disorders should be treated accordingly but sexual dysfunction
may still need to be specifically managed. Irrespective of the
organic or functional nature of the pain, a history of possible
negative sexual experiences should be queried before any
procedures or treatment.

Local ET is highly recommended: vaginal ring or tablet. Although
minimal systemic absorption is possible, there are no reports of
adverse effects. Tibolone improves this disorder beyond placebo.
Frequent sexual arousal and (if necessary), nonpenetrative
activity may promote genital health.
Recent trials of vaginal DHEA show promise

Therapeutic options and general comments
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Variable erythema of the vestibule.
Allodynia typically located between 4 and
8 o’clock on the introitus, just exterior to
the hymenal ring but can involve the skin
around the openings of the Skene’s ducts
or the whole introital rim. Hypertonic
pelvic floor muscles. Pain with attempted
digital or speculum entry.

None.

Superficial vulvovaginal pain on
(attempted) penetration, pain
on non-penetrative vulvovaginal
touching, postcoital burning,
or burning from partner’s
ejaculation fluid.

Introital dyspareunia and pain
with penile-vaginal movement.
The pain is always/almost
always constant, covers the
entire vulvar area, and may
or may not be increased upon
provocation.

Introital pain and with penilevaginal movement and deep
dyspareunia.

Provoked
vestibulodynia (PVD)
associated with
IBS, fibromyalgia,
interstitial cystitis
(IC), and other pain
syndromes.

Generalized
vulvodynia.

Female genital
mutilation (FGM).

Type I: all or part of the clitoris and its
prepuce or skin excised. Type II: clitoris
excised, labia minora partially or totally
removed. Type III: all external genitalia
excised, vaginal opening closed except
for a matchtip-sized hole to allow urine
and blood to escape.

Findings on physical examination

Type of dyspareunia

Medical Disorder

Table 3: Management of Subtypes of Chronic Dyspareunia (continued)

Experienced by an estimated 130 million women, in particular
from north Africa, the middle east, and southeast Asia. Most of
the studies do not support the hypothesis that FGM destroys
sexual function or precludes enjoyment of sexual relations.
Based on CE, use a respectful approach and provide information
about health consequences. Offer sexual counselling,
psychotherapy, and support groups. Offer to repair the vulva,
vagina, or both.
Involve the partner, the family, or both in decisions.
Clarify the legal and ethical responsibility of the physician, who
must decline any request to re-infibulate after childbirth. Offer
specific management of sexual dysfunction as needed.

Vulvar burning and pain that causes sexual and psychological
distress accompanied by the complete absence of any physical
abnormality on examination, in biopsies or culture.
Based on CE, TCAs or AEDs can be of partial benefit.

Vaginal EMG biofeedback, pelvic floor physical therapy, (group)
CBT, supportive psychotherapy, TENS and vestibulectomy
have been shown to have clinical benefit. Based only on
CE is treatment with topical estrogen, cromolyn, xylocaine,
capsaicin Based on CE, and the not yet proven assumption
that neuropathic pain is at least in part responsible for the pain
of provoked vestibulodynia, give TCAs or AEDs. For comorbid
IC, DBPTs have shown benefit of oral or intravesical pentosan
polysulfate, intravesical dimethyl sulfoxide or resiniferatoxin
(vallinoid). Based on CE, there may also be benefit from
antihistamines, quercetin, intravesical heparin, lidocaine, or a
combination.

Therapeutic options and general comments
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Labial fusions, rigid hymen, vaginal
septum, vaginal agenesis, or hypoplastic
vagina.

Based on CE, in case of vaginal agenesis nonsurgical options
can be highly successful. Surgical intervention is recommended
for imperforate hymen, labial fusions or a painful vaginal septum.

For a benign non-STI, based on CE, give corticosteroids (oral,
topical or injectable); immunosuppressive drugs (azathioprine,
dapsone, tacrolimus, pimecrolimus, thalidomide,or imfliximab);
immune augmentation drugs (imiquimod); surgery; behavioural
and physical therapy; and biofeedback. Also offer psychosexual
support for sexual problems resulting from limited skin contact,
visible symptoms, disrupted self-image, inability to meet a
partner, shame, lack of confidence, or a combination of these.
For treatment options for STI consult Guidelines from ISTI, WHO
and CDC USA. Asymptomatic shedding and further infection
necessitate strong encouragement of protective measures and
safe sex.
For neoplasia attempt surgery, laser therapy with radiation, or
chemotherapy, as appropriate. Sexual activities do not stop for
most couples. Based on CE, psychosexual counselling can be of
benefit, in particular in the first year after treatment.

Therapeutic options and general comments

AEDs=antiepileptic drugs. CBT=cognitive behavioural therapy. CE=clinical experience. DBCT=double blind placebo controlled trials. ET=oestrogen therapy.
HIV=human immunodeficiency virus. HS=herpes simplex. IBS=irritable bowel syndrome. PID=pelvic inflammatory disease. STIs=sexually transmitted infection.
TCAs=tricyclic antidepressants. VIN=Vulvar intraepithelial neoplasia. PVD=provoked vestibulodynia

Introital or deep dyspareunia
depending on abnormality.

Benign non-STI: can be atopic eczema,
contact dermatitis (including iatrogenic),
lichen simplex, lichen sclerosis, lichen
planus, psoriasis, hidradenoma, foxfordyce, chronic vestibular gland
infection, pediculosis pubis, pin worm
infections, Behçet’s, aphthous ulcers,
cicatricial pemphigoid, pyoderma
gangrenosum, anorectal Crohn’s, burn,
or trauma.
STD can be HSV, syphilis, chancroid,
lymphogranuloma venereum, granuloma
inguinale, condylomata accuminata, or
molluscum contagiosum.
Neoplasia can be VIN, vulvar Paget’s, or
melanoma.

Can be introital dyspareunia
(eg. eczema) or deep (eg. lichen
planus affecting vagina.

Dermatological
diseases.

Anatomical variations.

Findings on physical examination

Type of dyspareunia

Medical Disorder

Table 3: Management of Subtypes of Chronic Dyspareunia (continued)
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