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Foreword
Cervantes wrote that ‘Experience is the universal mother of
sciences.’ In this era of medical high-tech, penile surgery still
needs ingenuity, creativity, experience and highly developed
manual skills. Even with extensive experience, penile surgeons
still have to tailor or modify established techniques to the need
of their patients.
The Text Atlas of Penile Surgery is a compilation of a life-long
experience of the author. The fact that the entire book was
written and illustrated by the surgeon himself is a rarity. The
text and the illustrations in this book describe the basic principles of many penile surgical procedures. Some of these techniques are variations of basic techniques for penile and urethral
reconstructive surgery preferred and used by the author.
Some penile pathologies are so rarely encountered in our
daily practice, that it is difficult to have treatment guidelines for
them. Their treatment is mainly based on some personal experience, ingenuity and creativity of the surgeon or on the experience of their colleagues. Because of the many pathological
variations and repair techniques, penile surgery is still learned
by going through an apprenticeship period. This can be
achieved first of all working beside the experts and then by
using the many visual means which are medical journals, books,
videos, DVDs etc. to learn from the experience of others. We
learn from each other and teach to each other. The prudent
ones profit from personal experience and the wise ones from the
experience of others. Experienced surgeons can point out the
pitfalls and mistakes that experience has taught them to avoid.

We may still fail in some of our cases. These failures can become
a success if we learn from them. Quoting experienced sailors, ‘A
smooth sea never made a great mariner’ and ‘Anyone who has
had a long life of experience is worth listening to’.
The Text Atlas of Penile Surgery includes the detailed description of the Incisional Corporoplasty technique popularized by
the author for straightening adult and pediatric congenital
penile curvatures as well as some of the Peyronie’s disease curvatures. The book also introduces us to a new subject of the
‘Deviations in Penile Erectile Angle’. The terms of ‘Non-erecting Erection’ and the ‘Hyper-erection’ used by the author are
new to the medical nomenclature. Are they new pathologies?
Probably not. However, they were not described in the past as
entities separate from the known congenital penile curvatures.
I will value the Text Atlas of Penile Surgery as a useful personal
reference book in the libraries of the urologists and other penile
surgeons to learn from the experience of a urologist working in
this field for more than 3 decades who contributed some of the
techniques we are using.
Francesco Montorsi
Editor-in-Chief
European Urology
Associate Professor of Urology
Universita' Vita Salute San Raffaele
Milan
Italy
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Preface
Many men see the shape and function of their penis as a scale
with which they measure their health and manhood. The development of a deformity or dysfunction in the previously healthy
penis causes great concern to men. Also, abnormalities of the
external genitalia are troubling for parents because of the possible impact on the future psychosexual development of the child.
Penile deformations are more frequent than expected. The
effect of deformations and abnormalities on patients’ erectile
ability is variable. Most congenital anatomical penile abnormalities do not cause erectile dysfunction. Usually patients are
fully able to reach a rigid erection. While in some patients the
erectile ability does not change as a result of the deformity, the
abnormal shape of the penis may cause severe functional sexual
difficulties for the patient or couple. In some cases the abnormal
shape of the penis makes penetration difficult, or may cause discomfort or even pain to the partner. As a result of the anomaly
a chain reaction starts to develop: the sexual dysfunction later
can become a psychosexual dysfunction which may lead to erectile
dysfunction. In some acquired deformities the disease may have a
direct effect on the erectile ability. Most acquired penile deviations are the result of Peyronie’s disease that by itself can cause
erectile dysfunction. However, during the period in which
intracorporeal injections for achieving an erection were much
more common than today, and as a sequela to these injections,
during the past decade we have started to see deviations caused
by repeated intracorporeal vasoactive drug injections in
patients already having erectile dysfunction.
While abnormalities of the placement of the urethral meatus
are not considered to be uncommon, congenital erectile curvature without hypospadias or epispadias is still believed to be
rare. However, in practice we know that non-hypospadic deformities of the penis are more frequent than expected.
With increasing awareness among physicians and the general
public, and the good to excellent results obtained with their repair,
surgical treatments of penile deformities are becoming established
procedures. Although during many decades an abundance of
hypospadias repair techniques were described in the medical literature, only after the late 1970s did a few articles on non-hypospadic
deformity cases and techniques for their repair start to be published. In many cases, the relative ease of achieving a cosmetically
acceptable penile appearance drives patients or their families to
apply for surgical correction of the deformity or dysfunction.
Congenital penile curvatures can be diagnosed even in childhood, usually by the parents. These curvatures reflect the curvatures we encounter in adulthood.
Preputial problems such as phimosis or paraphimosis in adults
are rarely seen in countries where ritual circumcision is common. However, preputial adhesions as well as phimosis and
paraphimosis can be seen before the child is circumcised.
Various degrees of hypospadic deformities are frequently seen in
all urological clinics; however, epispadias or extrophy–epispadias
complex cases are quite rare.

In clinics specializing in penile deformities, it is fairly
common to see adults who have undergone unsuccessful
hypospadias repairs in less experienced hands. These hypospadias cripples are the difficult cases to treat because of the
repeated previous surgical repair attempts.
Severe cases of congenital malrotation of the penis are
uncommon. It is generally a cosmetic defect in which the
meatal slit is not realigned with the scrotal raphe. Mild cases of
this anomaly can be seen in many children. Penile malrotation
does not cause a sexual dysfunction; however, parents of these
children and sometimes patients apply for its correction.
In the past, gonococcal anterior, especially penile urethral
strictures were common all around the world. Although this
complication is now rarely seen in developed countries, it is relatively common in developing countries, where venereal diseases are still undertreated. Today, most anterior urethral
strictures are traumatic, iatrogenic, or the result of indwelling
catheterization, and are mostly situated in the bulbar urethra.
Many men who are not happy with their penile size or have
heard that the penis can be enlarged apply to urologists to add
length and girth to their penile dimensions. However, there are no
sufficient references in the medical literature supporting a safe and
efficacious method for purely cosmetic augmentation phalloplasty
surgery. Unfortunately, the expectations of patients from such
surgery are far greater than the actual results. Although some surgeons still think that people who apply for an augmentation phalloplasty need a psychiatrist instead of a surgeon, there is quite a
large group of men who really need penile cosmetic surgery, not
only for augmentation but also for other penile deformities.
Almost all penile deformations are surgically treatable conditions; however, not every penile deformation needs to be
treated. Because of the possible psychosexual consequences, it is
advisable to correct most congenital deformations in children
and adolescents. In acquired deformations, if the patient has a
stable sexual relationship, if he can penetrate without difficulty,
and if both partners enjoy the sexual act, in many cases there is
no need for surgical correction.
The aim of this book is to provide practical surgical solutions
to congenital or acquired penile anomalies and diseases for the
practicing urologist who encounters them in daily practice, the
way in which to approach these patients, how to evaluate them,
and so on. Starting with surgical anatomy, I have tried to give
easy-to-follow practical details of the procedures I perform to
ensure successful outcomes. In addition to the schematic drawings accompanying the chapters, I have inserted ‘real-life’ photos of cases, to show less experienced surgeons that after surgery
the penis does not appear exactly as in the drawings. This is not
a ‘cook book’. I have tried to present the principles of the surgical procedures that I perform. The reader can view the book as
surgeon-to-surgeon advice.
The book includes the surgical anatomy of the penis and
descriptions of the commonly used operative procedures, as well as
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the surgical procedures for many uncommon penile pathologies. I
have also added the tricks and gimmicks I use, and the surgical
techniques that I have developed or modified during the long
years of my practice. Most of the material in this book is based on
an experience of more than 30 years in the field of penile and urethral surgery, and the experience accumulated in the Penile
Deformations Unit of the Department of Urology at the Hillel
Yaffe Medical Center in Israel, which I founded more than
two decades ago. Some of the figures appearing in the book were
drawn during these years and were a part of my surgical drawings

collection. Most of the rest were drawn for the purpose of illustrating this book. The photos also come from my personal collection,
and I know that not all are perfect in their quality. I hope that
readers will show an understanding for the quality of some of the
photos taken many years ago.
My hope is that this book will become the resource to review
before certain surgical procedures are performed on the penis as
a part of the presurgical preparation by the practicing urologist.
Daniel Yachia
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1 Surgical anatomy
of the penis and
scrotum

The penis
The penis comprises three main components, the dorsally situated two corpora cavernosa, and the ventrally lying corpus
spongiosum which encloses the urethra (Figure 1.1A). These
components are covered by areolar tissues which are all covered
by a skin layer (Figure 1.1B). The skin of the penis is thin, darkish in color, and without any fat tissue beneath it. It is loosely
connected to the penile shaft, which allows for easy movement
over the shaft. The distal penile skin leaves the surface of the
penis at the level of the corona, and folds upon itself to form
the preputium which covers the glans. The inner surface of the
preputium approaches the character of a mucous membrane.
This membrane passes backwards at the ventral part of the
preputium and creates the frenulum, a longitudinal fold
attached to the urethral meatus (Figure 1.1C).
The underlying areolar structures beneath the penile skin are
the dartos and Colles’ fascia/superficial fascia of the penis, which
forms a thin cylindrical sheath loosely attached to the skin. This
fascia is carried forward into the prepuce. Buck’s fascia is the deep
fascia of the penis (Figure 1.2). Whitish in color, it adheres itself
to the tunica albuginea and is thick and elastic. The superficial
fascia of the penis contains the superficial dorsal vein which
begins in the prepuce, anastomoses with the deep dorsal vein
coming from the glans, and ends in the superficial inguinal veins.
This loose attachment allows free movement of the skin over the
deeper penile structures. Near the glans the mobile penile skin
becomes attached to the urethral (ventral) surface of the glans by
a small skin fold called the frenulum (Figure 1.1(b)). On the
glans, the skin is firmly attached to the underlying spongy tissue.
The dartos fascial layer beneath the penile and scrotal skin
contains an interconnecting circulation originating from the
deep and superficial external pudendal vessels and the internal
pudendal vessels. Large tributaries of the deep dorsal vein encircle the penile shaft1 (Figure 1.3). The penile skin is vascularized
by the dorsolateral and ventrolateral branches of the superficial
external pudendal artery, cross-connecting with the scrotal

branches of the internal pudendal artery. As such, flaps can be
harvested from the scrotal or penile skin in a transverse, circular, longitudinal, or oblique fashion and transferred to any part
of the urethra, from the meatus to the membranous urethra, and
can be used as ventral or dorsal patches2 (see Chapter 6).
The corpora cavernosa contain the cavernous sinusoid tissue,
a highly vascularized connective tissue responsible for the erection as it becomes filled with blood, mainly coming from the
deep cavernosal artery (Figure 1.1B). These cavernosal sinuses,
which are composed of trabecular smooth muscle and connective tissue, are surrounded by a heavy and strong layer of connective tissue, the tunica albuginea. The tunica albuginea has a
circular inner and a longitudinal outer connective tissue structure. The longitudinal layer is absent at 6 o’clock, along the
groove accommodating the corpus spongiosum. The thickness
of the tunica albuginea varies from 1.5 to 3 mm. At 3 and
9 o’clock its longitudinal layer is thinnest, explaining the corporeal tears at these positions during traumatic penile fractures.
Three-quarters of the tunica albuginea of the two corpora cavernosa fuse and form a common septum, with perforations
allowing vascular intercommunication between the corpora.
The fused part is along the penile shaft. There is no cleavage
between the two corpora cavernosa, the only exception to this
being in epispadias, where the two corpora cavernosa are separate entities without any vascular intercommunications.
Posteriorly the two corpora cavernosa separate from each other
and the corpus spongiosum to form the crura, which are
attached to the inferior pubic rami and the rami of the ischium.
The corpus spongiosum is situated in the groove on the ventral surface of the corpora cavernosa and encompasses the urethra. Its distal end forms the glans penis which fits as a cap on
the ends of the corpora cavernosa, and its proximal end is the
bulb which is attached to the urogenital diaphragm. The urethra
enters the bulb near its upper surface, just below the membranous segment of the urethra (Figure 1.1(c)). The spongy tissue
of the corpus spongiosum is also covered by a strong connective
tissue, but this layer is thinner and more elastic than the tunica
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Figure 1.1 (A) The three components of the penis. a, the longitudinally attached two corpora cavenosa separated proximally to form the crura; b, the glans penis
as a continuation of the corpus spongiosum (the corpus spongiosum encloses the urethra which enters the corpus through the proximally situated bulb); c, relationship between the corpora cavernosa, corpus spongiosum, and glans penis. (B) Cross-section of the penis. a, the two corpora cavernosa; b, intercorporeal septum;
c, tunica albuginea; d, cavernosal artery; e, corpus spongiosum; f, penile urethra; g, deep fascia of the penis (Buck’s fascia); h, dorsal neurovascular bundle.
(C) Distal penis. a, preputium (partially removed to show the glans); b, frenulum; c, corona of the glans; d, urethral meatus.

a

b

c

d
e
f

Figure 1.2 Fascial layers of the penis. a, pubic bone; b, penile ligament; c,
corpus cavernosum; d, Buck’s fascia; e, dartos and Colles’ fascias; f, skin.

albuginea surrounding the corpora cavernosa. Although it has a
similar histologic appearance to the corpora cavernosa, its erectile tissue does not provide structure to the erection. The blood
pressure in the corpus spongiosum during erection is one-third
to one-half that of the corpora cavernosa, allowing unobstructed ejaculation. The corpus spongiosum can be separated
from the corpora cavernosa by sharp dissection.
The root of the penis is firmly attached to the pubic rami by
the penile ligaments (Figure 1.4). These ligaments are made of
connective tissue structures arising from the external oblique
aponeurosis. The penile ligaments comprise a two-unit structure fixed to the front of the symphysis pubis:
• The unit attached to the midline of the penile root rises
from the linea alba and contains mostly elastic fibers.
Named the suspensory ligament of the penis, it provides dorsal
support to the penis (Figure 1.4A).
• The second unit contains mainly fibrous elements. It fans
laterally and ventrally to encircle the penile root. It is
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Figure 1.3 (A) Dorsal blood vessels and nerves beneath the fascial layers of
the penis (neurovascular bundle). (B) Origin of the penile arteries and nerves.
a, internal pudendal artery; b, pudendal nerve; c, cavernosal artery; d, dorsal
artery of the penis; e, dorsal nerve of the penis.

attached to the pubis on each side of the symphysis. This
unit is named the fundiform ligament or ligament of Luschka,
and provides a sling-like ventral support to the penis.3 The
root of the penis bends at the connection of the suspensory
ligament to the corpora cavernosa (Figure 1.4B).

Penile dimensions
There are considerable differences in the length and girth of the
flaccid, stretched, and erect penis. The historic Kinsey report
showed that only 5% of men have an erection of less than 9 cm,

Figure 1.4 Penile ligaments. (A) The two units of the penile ligament
of the penis. a, suspensory ligament of the penis; b, fundiform ligament
(ligament of Luschka). (B) The sling-like support of the fundiform ligament.

and 1% are very well endowed with an erection of longer than
20 cm. A more recent study done in Italy on penile size in 3300
young men showed these differences in a large sample:4
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Another study reported that the mean flaccid length of a penis
is 8.8 cm, the flaccid circumference 10 cm, the stretched flaccid
length 12.4 cm, the erect length 12.9 cm, and the erect circumference 12.5 cm.5 Although the length of a fully stretched, flaccid penis is quite near the length of its erect length, the
circumference of the stretched, flaccid penis is much less than
its erect circumference.6

a
b

A

The penile urethra

a

c

B

b
Figure 1.5 The male urethra. (A) Posterior urethra. a, prostatic urethra; b,
membranous urethra. (B) Anterior urethra. a, bulbous urethra; b, penile urethra;
c, fossa navicularis.

The male urethra is a canal that extends from the bladder neck to
the external urethral meatus located at the peak of the glans
penis, and is divided into two parts, the posterior and the anterior
urethra. The border between the two parts of the urethra is the
urogenital diaphragm, and, according to its trajectory, the urethra
is subdivided into several parts: the prostatic urethra, membranous urethra, bulbous urethra, and penile urethra (Figure 1.5).
The total urethral length is between 17 and 20 cm, and of
this, the prostatic urethral length is 2–3 cm, the membranous urethra 1.5–2 cm, and the bulbous urethra 3–4 cm. The bulbous part
is the widest part of the urethra and is surrounded from below by
the bulbospongiosus muscle, with the penoscrotal junction being
the border between the bulbous and the penile urethra.
The penile urethra, which has an almost constant caliber, is
surrounded by the corpus spongiosum juxtaposed to the two corpora cavernosa. The distal part of the urethra which passes
through the glans penis is named the navicular fossa, and is somewhat wider than the penile urethral caliber (Figure 1.5(c) and 1.6).
The penile urethra ends as a narrower vertical slit, known as the
external urethral meatus. Penile urethral length depends on the
length of the penis.

Penile vascularization

Figure 1.6

Penile urethra (longitudinally opened).

• Flaccid penile length: 5–13 cm (average 9.0 cm);
• Stretched penile size: 7.5–17.5 cm (average 12.5 cm);
• Flaccid penile circumference: 8.5–11.5 cm (average 10 cm).

Male pelvic organs and the perineum are vascularized by the
internal iliac artery, the branches of which divide into visceral
and parietal vessels. Visceral vessels consist of the superior and
inferior vesical arteries, the artery of the vas deferens, and the
mid-rectal arteries. The parietal branches include the iliolumbar, superior and inferior gluteal, obturator, and internal pudendal arteries7 (Figure 1.3B).
The dorsal arteries of the penis lie immediately lateral to the
deep dorsal vein. Lateral to the arteries lie the dorsal nerves8
(Figure 1.3A). All these components form the dorsal neurovascular bundle of the penis. The arteries and the nerves fan
toward the ventral part of the penis by passing between the corpora cavernosa and the corpus spongiosum.
The arteries of the penis, which derive from the pudendal
artery, pour their blood into the sinuses of the corpora cavernosa and corpus spongiosum. These arteries are: the dorsal
arteries of the penis; the cavernosal (deep arteries of the
penis/arteriae profunda penis) arteries (which enter the corpora
cavernosa at their attachment to the urogenital diaphragm and
along their center run the length of the corpus cavernosum);
the bulbar arteries (entering the bulb of the urethra); and the
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a
b

A

B

Figure 1.8 Superficial penile and scrotal vascularization. A, pudental artery;
B, dorsal arteries of the penis; a, external pudental branch of the saphenous
vein; b, superficial dorsal vein.

Figure 1.7

Penile and scrotal innervation.

urethral arteries. All these arteries anastomose with the
branches of the dorsal arteries.
The dorsal arteries of the penis run beneath the surface of
Buck’s fascia and reach the glans penis, and are mainly responsible for glans engorgement during erection. From the dorsal
arteries approximately five pairs of circumflex branches contribute to the blood supply of the corpus spongiosum and the
urethra (Figure 1.3A).
The cavernosal arteries (arteria profunda penis) are the main
arteries of the penis. Helical shaped branches protuding from
these arteries open directly into the cavernosal spaces of the corpora cavernosa. These branches are influenced by the surrounding trabeculae of the smooth wall muscle of the cavernosal
spaces and are involved in regulation of the erectile rigidity.
The branches of the arteries and nerves terminate in the
glans, and the first tributaries of the vein start from the glans.
The nerves also supply the skin of the penis8 (Figure 1.7).
The penis is drained through a three-layer venous system:
• The superficial dorsal vein which drains the penile skin and
the superficial tissues above Buck’s fascia (Figure 1.8). This
vein drains into the external pudendal branches of the
saphenous veins.

• The deep dorsal and circumflex veins which drain the corpus spongiosum including the glans penis, and the distal corpora cavernosa (Figure 1.3A). The deep dorsal vein is an
unpaired vein in the dorsal midline of the penis. These veins
drain into the periprostatic plexus and then into the internal
pudendal veins.
• The subtunical cavernosal and crural veins which drain the
proximal corpora cavernosa and the crura into the internal
pudendal veins.
The lymphatic drainage of the skin of the penis and preputium
are to the superficial inguinal nodes, especially to the superomedial zone where the sentinel node is located. The glans penis
drains to the superficial inguinal nodes or directly to the deep
inguinal or external iliac group.9 The lymphatics of the penis
are in two layers. The superficial lymphatics derive from the
skin of the glans, the prepuce, and the urethral epithelium,
which form a network to drain to the superficial inguinal lymph
nodes. The corporeal bodies drain to the superficial or deep
inguinal nodes or directly to the external iliac nodes.9 After
emerging from the corpora cavernosa and spongiosum, they
pass beneath the pubic arch to drain either into the superficial
or deep lymphatics of the pelvis or to the external iliac nodes.

Penile innervation
The penis is innervated by autonomic (sympathetic and
parasympathetic) and somatic (sensory and motor) nerves. The
dorsal nerve of the penis is one of the two terminal branches of
the pudendal nerve (the other one reaches the scrotum)
(Figures 1.3 and 1.7). Together with the internal pudendal
artery it passes through the urogenital diaphragm and enters
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(A)
d
c

Figure 1.9 Fascial layers of the scrotum. a, scrotal skin; b, dartos; c, cremaster;
d, spermatic cord.

a

a

b
a

(B)

into the superficial perineal space, joining the penile shaft
beneath the inferior pubic ligament.10

The scrotum
The scrotum is a pouch-like organ of fused skin and fascia containing the testes. It is formed by a pair of pouches fusing
together to create a single layer of dartos (the scrotal septum)
between the pouches, in which each testis lies.8 The scrotal
skin differs from most skin in that it contains smooth muscle.
In addition to this, it is tightly fused to a heavy layer of smooth
muscle, the dartos, that is a special derivative of the superficial
fascia in the male genital region.8 The several fascial layers
that cover the contents of the scrotum (the testes, epididymides, and the cord) are distinct from the dartos fascia of
the scrotal wall which is a continuation of the superficial fascia
of the penis (Figure 1.9). Its penile part does not contain any
muscle.

b

b

Figure 1.10 Arterial vascularization of the scrotum. (A) Anterior surface
vascularization. a, superior external pudental artery. (B) Posterior surface vascularization. b, superficial perineal artery.

Scrotal vascularization
Branches of the external and internal pudendal arteries supply
the scrotal wall. The dartos fascial layer beneath the penile and
scrotal skin contains an interconnecting circulation originating from the deep and superficial external pudendal vessels and
the internal pudendal vessels (Figure 1.10A). The external
pudendal arteries (two on each side) derive from the femoral
artery, continue as the anterior scrotal arteries, and send
branches to the dorsum penis. The anterior surface of the scrotum is vascularized by the superior external pudendal artery

which also arterializes the base of the penis. The posterior
surface of the scrotum is arterialized by the superficial perineal
artery which is a branch of the internal pudendal artery (Figure
1.10B). If these vessels are occluded, the viability of the scrotal
skin and perineum is jeopardized. The penile skin, which is
vascularized by the dorsolateral and ventrolateral branches of
the superficial external pudendal artery, has cross-connections
with the scrotal branches of the internal pudendal artery.
As with the penile skin, flaps can be harvested from the scrotal
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skin in varying shapes and transferred to any part of the
urethra, from the meatus to the membranous urethra, and can
be used as ventral or dorsal patches.2
General venous drainage of the scrotum is through pelvic
venous plexuses that empty into the internal iliac vein and the
anterior scrotal veins. The anterior scrotal veins join the single
superficial dorsal vein of the penis and form the pudendal
veins.
As with the penile skin, the lymphatic drainage of the scrotum is to the inguinal nodes.

Scrotal innervation
The skin and dartos of the scrotum are largely supplied posteriorly by the posterior scrotal nerves, and branches of the
pudendal nerve which supply the sensory innervation to the
external genitalia (Figure 1.7). The perineal branches of the
posterior femoral cutaneous nerves expand laterally toward
the scrotum. Its anterior and upper part is supplied by the
ilioinguinal and genitofemoral nerves, the ilioinguinal nerve
originating from the lumbar plexus and descending through
the superficial inguinal ring to form the anterior scrotal
nerves. The genitofemoral nerve supplies both the skin and
the cremaster muscle.

7
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2 Anesthesia for
penile surgery

The usual anesthesia techniques used for penile surgery are either
general or regional anesthesia, the choice of technique to be used
depending mainly on the needs of the patient and on the preference of the surgeon and the anesthesiologist. However, because
governments and health insurance institutions are mandating
that the costs of health services be lowered, less expensive but
medically effective ways of treatment are constantly being developed or resurrected. In order to accomplish early patient ambulation and early hospital discharge, anesthesia techniques have also
started to be modified accordingly. With proper patient selection
and anesthesia technique, many penile surgical procedures can be
performed as a day surgery or as an ambulatory in-office procedure. Regional anesthesia is gaining ground in this development,
mainly because of its significantly short recovery time.

Choosing the anesthesia technique
The American Society of Anesthesiologists (ASA) has developed a standard for classifying the anesthetic risk to patients.
Based on this classification, the best anesthesia for each individual patient and the place where the surgery will be performed, whether in a hospital or in an ambulatory surgical
clinic, can be chosen.

ASA classification
•
•
•
•

ASA I: healthy patient;
ASA II: patient has mild systemic disease;
ASA III: patient has severe systemic disease;
ASA IV: patient has severe systemic disease that is a constant threat to life;
• ASA V: patient is moribund and is not expected to survive
without the surgery.
ASA I and ASA II patients can be candidates for ambulatory
in-office surgery. However, ASA III patients should be operated
on in a hospital based ambulatory surgery center, and those

patients classified as ASA IV and ASA V should be operated
on in a full surgical hospital setting.

Regional blocks for penile surgery
The penis, especially in certain areas, is very rich in sensory
nerves, and no surgical procedure can be done without using a
kind of anesthesia. Even short procedures such as pediatric or
adult circumcision, meatotomy, and optical urethrotomy
necessitate the use of anesthesia. Although topical anesthesia
using 2% lignocaine containing gel left in the urethra for 10
minutes can allow the performance of optical urethrotomy in
short penile urethral strictures, topical anesthesia even with
more potent agents cannot anesthetize the glans, prepuce, or
frenular area enough to perform a surgical procedure.
Because of the anxiety felt by adolescent and younger patients
due to operation on their penises, and the fear felt by children,
many surgeons’ preference is to perform penile surgery for all pediatric and most adolescent and young patients under general anesthesia. However, cooperative adults can be operated on using a
central or peripheral regional block or under a surface anesthesia,
or alternatively using a combination of them. These are also used
in patients who wish to be awake during surgery or who have a
contraindication for general anesthesia. Short procedures such as
adult circumcision, meatotomy, and optical urethrotomy can be
performed under a peripheral regional block. Since surface anesthesia cannot anesthetize the glans, the preferred choice of most
expert surgeons is a combination of penile block (Figure 2.1) and
ring/triangular surface anesthesia (Figure 2.2) at the base of the
penis and frenulum. Frenular surface anesthesia can be performed
after penile block and ring anesthesia (Figure 2.3).
The injection of a local anesthetic near the sensory nerves
interrupts the transmission of pain from a particular region of
the body. Regional blocks work by preventing the brain from
receiving noxious stimulations from the surgical site, and also
prevent cardiovascular responses such as tachycardia or hypertension. They are divided into two groups:
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Figure 2.1 Landmarks for penile block. The two puncture points are beneath
the pubic bone, lateral to the midline. Pulling the penis downward increases the
space between the pubic bone and the penile root and makes injection of the
anesthetic during penile block more secure.

Central regional block

Figure 2.2 Landmarks for ring/triangular penile surface anesthesia.
three puncture points (x) and infiltration lines around the penile base.

The

• Spinal;
• Lumbar epidural;
• Caudal.

Peripheral regional block
• Penile block;
• Surface anesthesia.
As with general anesthesia, most central regional blocks need
the expertise of an anesthesiologist. However, peripheral
regional blocks and caudal blocks can be done by the urologist
after a short learning period. Both can be used for performing
penile or penile urethral surgery and/or for post-surgical
analgesia.

Premedication
In penile surgery, regardless of the patient’s age, he needs preoperative anxiolytic preparation, good anesthesia during surgery, and
proper postoperative analgesia. In adolescents and adults, usually
benzodiazepines are used as effective agents for anxiolytic premedication the evening before and the morning of surgery. In

Figure 2.3
line (↑).

Frenular surface anesthesia.

Puncture point (x) and infiltration
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such patients, narcotic analgesics given before, during, or following
surgery, even in normal doses, may cause undesired erections during or after surgery. This is probably caused by parasympathetic
nerve stimulation by the narcotic analgesics. Reducing the possibility of postoperative erection is important especially after corporoplasty and glanuloplasty. Rigid erections after such surgery
can compromise the sutures holding the repair.

11

SCa

Penile block

SF

SF

Penile block is an effective, easy to perform, and safe procedure
for surgery of the penis and postoperative analgesia. It is done
with the patient in a supine position and can be used for almost
all penile surgical procedures in all ages. Analgesia with penile
block lasts for about 24 hours.

SC

SC

Technique
SH

First, the penis is gently pulled downward. This maneuver
increases the space between the pubic bone and the penile root
and makes injection of the anesthetic during penile block more
secure (Figure 2.1). The two injection points, which are
0.5–1 cm lateral to the lower end of the symphysis pubis, are
then marked (Figure 2.1). A small gauge needle (22 gauge) is
used to inject 0.5% of the anesthetic bupivacaine (without epinephrine) 0.1 ml/kg to each side. The needle is inserted perpendicularly to the skin and pushed until the sub-pubic space is
reached. At this point a distinct elastic recoil is felt, corresponding to the crossing of the deep membranous layer of the superficial fascia. Both sides are injected in the same way. Previously,
the technique used was to make a single midline puncture and
move the needle from one side of the suspensory ligament of the
penis to the other side. This, however, has the risk of injuring
the dorsal penile artery and also hematoma formation, which
may lead to compression and even glans necrosis.1

Single injection caudal block for
penile surgery
Among the various regional block anesthesias used for performing urologic surgery, the caudal block is the least common, if
actually used at all. In comparison with general anesthesia, however, the caudal block has the main advantages of first being
safer, with virtually no post-general anesthesia side-effects, and
second using very inexpensive equipment.2 The whole anesthetic procedure can be performed in the induction room, causing efficient use of the surgical area. If the caudal block fails,
surgery would then be done under general anesthesia.
Single injection caudal block can be administered either by
an anesthesiologist or, where permitted, by a surgeon trained
and experienced in regional blocks. The only patients who
should be excluded from caudal block are those with pilonidal
cyst and those with distorted anatomy of the sacrum.

Figure 2.4 Anatomy of the sacral bone.
SH, sacral hiatus; SCa, sacral canal.

SF, sacral foramen; SC, sacral cornu;

Anatomy of the sacrum
The sacrum has an inverted triangular shape and represents the
fusion of five sacral vertebrae (Figure 2.4). Variations of this
fusion are not uncommon, and they have an important bearing
on the success or failure rates of caudal blocks. This bone formation contains four pairs of sacral foramina through which the
anterior rami of the first four sacral nerves pass. The triangular
sacral hiatus is the result of a failure of fusion of the laminae of
the fifth sacral vertebra. This opening is the end of the sacral
canal, with the lateral margins of this opening being the sacral
cornu. The sacrococcygeal ligaments are attached to the bone
margins and cover the hiatus. (In elderly patients these ligaments may become ossified, and may divide the epidural space
and prevent the even spread of the anesthetic solution, occasionally causing incomplete anesthesia.) The sacral canal contains a continuation of the epidural space and the dural sac,
with the epidural space containing sacral and coccygeal nerve
roots, the filum terminale, and also a continuation of the
epidural venous plexus. In caudal block the anesthetic solution
is placed in the epidural space. Caudal block anesthetizes the
areas innervated by S3, S4, and S5, which contain the perineal
structures (Figure 2.5), these consisting of the prostate, the urethra, and the bladder.

Technique
In adults, palpation and identification of the injection site is done
with the patient laying prone on a cushion under his abdomen
(Figure 2.6). The sacral cornu are the landmarks for the injection
site, identified by palpation, and the sacral hiatus is found (Figure
2.7). The skin is then prepared with povidone iodine solution
and the site covered. A 22 gauge needle is directed through the
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(A)

L2

S3
S4

S5
Figure 2.5 Areas innervated by S3 (blue), S4 (yellow), and S5 (green) are
anesthetized by caudal block.

(B)

(C)

Figure 2.6

Adult patient position for caudal block.

Figure 2.8 (A) Initial insertion angle of the needle for caudal block.
(B) Depression and further insertion of the needle for injection. (C) Injection
of the anesthetic into the epidural space.

Figure 2.7
hiatus.

Landmarks for caudal block.

•, four sacral cornua; +, sacral

sacral hiatus at an angle of about 120° to the back of the patient
(Figure 2.8A). As the needle pierces the sacrococcygeal ligament,
a snapping will be felt. The needle is depressed and inserted
1.5 cm further into the sacral canal (Figure 2.8B). Assuming that
no blood or spinal fluid is aspirated, the anesthetic solution
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(A)

13

end of the surgical procedure, the caudal injection is done with
the child lying on his side (Figure 2.9), with 0.5% bipuvacaine
injected (0.1 mg/kg) as analgesic.

Ambulation after regional block
The criteria for ambulation of the patient are normal perineal
and genital sensation, and plantar flexion of the feet. Six hours
after surgery patients may be allowed to sit in bed and begin
drinking fluids. They may resume appropriate normal activities
24 hours after surgery.

Erection prevention during surgery
(B)

Unplanned erections during penile surgery may cause excessive bleeding and may cause surgical difficulties (i.e. approximating the edges for anastomosis). If they occur, the situation
can be resolved by intracavernosal injection, with divided
doses of 1 mg norepinephrine diluted 100 times. The recommended doses are 1 µg of the diluted norepinephrine, injected
using the thinnest possible needle into one of the corpora cavernosa.5 Erections should then disappear within 2 minutes. In
case the erection does not subside, additional injections (up to
a total of 5 µg) can be carried out. It is possible that tachycardia
and an increase in blood pressure may occur as systemic sideeffects of norepinephrine. Since the half-life of the drug is very
short, however, if these do occur, they normally disappear
rapidly.
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Figure 2.9 (A) Pediatric patient position for caudal block. (B) Insertion of the
needle and injection for caudal block.

is then injected (Figure 2.8C). The anesthetic used is 1.5%
lidocaine and 0.1 ml of 1/100 000 epinephrine.
As with all regional anesthesia, the caudal bock has two purposes: intraoperative anesthesia and postoperative analgesia for
the duration of the block. The analgesia of the single injection
caudal block lasts from 4 to 9 hours,2 and is reproducible. This
procedure may be used as an excellent postoperative analgesic
technique in children after lower urinary tract surgery.3,4 At the

1. Carré P, Gouyet L, Eccofey C. Penile block. In: Chelly JE (ed).
Peripheral Nerve Blocks. A Color Atlas. Philadelphia, PA: Lippincott
Williams & Wilkins, 1999.
2. Moore DC. Regional Anesthesia Techniques (Monograph) Vol 1.
Spinal, Epidural and Caudal Blocks. New York: Breon Laboratories,
1979: 37–40.
3. Shandling B, Steward DJ. Regional anesthesia for postoperative
pain in pediatric outpatient surgery. J Pediatr Surg 1980; 15: 447–9.
4. Hannallah RS. Pediatric outpatient anesthesia. Urol Clin North
Am 1987; 14: 51–62.
5. Moulaert P. Anesthesia for reconstructive urethral surgery. In: De Sy
WA, Oosterlinck W, eds. Atlas of Reconstructive Urethral Surgery.
Cadempino, Switzerland: Inpharzam Medical Publications, 1990.

02-Yachia-8031.qxd

10/19/2007

10:49 AM

Page 14

03-Yachia-8031.qxd

10/19/2007

10:49 AM

Page 15

3 Phimosis

Phimosis is the inability to retract the preputium downward over
the glans penis. This can be the result of adherences to the glans or
a fibrotic preputial ring making it impossible to expose the glans
penis.1 If the preputial orifice is not large enough or is non-elastic it
prevents its free retraction below the glans (Figure 3.1). It affects
most newborns, but its incidence diminishes with age. At the age of
3 years the incidence decreases to 10%, and at the age of 14 to 1%.2
The preputial types can be classified according their
retractability (Figure 3.2).3 In Type I the preputial orifice is too
narrow and its retraction cannot expose the urethral meatus.
This type of prepuce causes ballooning during urination. In
Type II the preputial opening allows only exposure of the meatus when retracted. In Type III the preputium can be retracted
to expose only the distal half of the glans. In Type IV most of
the glans can be exposed, but because of adhesions between the
inner leaf of the preputium and the corona the coronal sulcus
cannot be exposed. Type V is the normal preputium that can be
retracted below the coronal sulcus without any difficulty.
Phimosis can be classified into two groups:
• Congenital phimosis;
• Acquired phimosis.
Congenital phimosis is usually seen in young children, and may
be entirely normal. It may become a medical problem if the

II

I

III

IV

Figure 3.1

Newborn phimosis.

V

Figure 3.2 Classification of prepuce types. Type I:
preputium cannot be retracted. Type II: only the urethral meatus can be exposed. Type III: preputium can be
retracted to expose half of the glans. Type IV: the
corona cannot be exposed because of preputial adhesions to the corona. Type V: no adhesions. The entire
glans can be exposed.
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Figure 3.3 Adult phimosis resulting in severe adhesions between the glans
and the inner leaf of the preputium.

Figure 3.4

Dorsal slit of the phimotic ring.

preputial opening becomes inflamed, causing urinary obstruction.
If the prepuce is pulled back forcefully by the parents of the child
for cleaning the glans, the preputial opening can swell after it is
returned to its normal position. Such edema prevents its retraction until resolution of the edema. Repeated injuries to the
preputial opening can cause the development of a fibrotic ring.
Acquired phimosis is mostly seen in adolescents and adults.
Apart from discomfort during coitus in adult life, if the distal
preputial ring is too narrow it can cause ballooning during voiding, making it difficult to maintain penile hygiene, which can be
a cause of balanoposthitis. This chronic condition leads to the
development of adhesions between the glans and the inner leaf of
the preputium and also the development of a fibrotic ring,
severely narrowing the opening of the prepuce (Figure 3.3).

Treatment
The treatment of phimosis can be either conservative or radical.
The aim of a non-surgical conservative treatment is to widen
and soften the preputial opening for allowing its full retractability
over the glans. In some cases this can be obtained by a medical
approach: application of a corticosteroid ointment (e.g.
0.05–0.1% betamethasone ointment) for several weeks to
reduce the edema and allow preputial retraction. The ointment

is applied to the stenotic preputial ring twice a day after gently
retracting the preputium to expose the ring. To increase success
of the topical treatment this can be continued for up to 4
months.4 By the end of the treatment the prepuce should allow
full retraction, for complete exposure of the glans. This treatment is not indicated for babies who are still using diapers.
Conventional surgical treatment is based on circumcision done
to remove the preputium. This should be preferred if the preputium
becomes scarred from previous attempts to release the glans, or in
the presence of balanitis xerotica obliterans (BXO).5 If the patient is
not interested in circumcision, the prepuce can be saved by a plastic
circumcision. Plastic circumcision can be done in order to preserve
the prepuce to cover the glans, but also to achieve a widening of the
circumference of the preputial opening to allow its easy and full
retractability. Several techniques such as YV plasty6 to ventral7 or
dorsal slits8 or triple incisions9,10 have been described for this purpose. Ventral or dorsal slits made in the fibrotic ring and the edges of
the inner and outer leaf of the preputium, sutured with fine sutures,
is the simplest procedure to enlarge the opening (Figure 3.4).
For performing the triple-incision procedure, the prepuce is
retracted until the stenotic ring is visualized. A closed Metzenbaum
scissor is inserted between the glans and preputium and is gently
pushed toward the corona all around the glans to free the glans
from any adhesions, until it can be freely moved around the glans.
Then, the stenotic ring is cut with a scissor at three sites (3, 9, and
12 o’clock), until the prepuce becomes fully mobile and can be
retracted below the corona. If the frenulum is short, it is also severed. With the preputium retracted, the skin incisions are closed in
an oblique fashion with very fine absorbable sutures. Although this
procedure slightly shortens the preputium it allows excellent
cosmesis.
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4 Paraphimosis

Paraphimosis is a condition in which the preputium, when
pulled back below the glans penis, cannot be returned to its
normal position covering the glans. It is caused by retraction of
the narrow preputial ring back below the glans resulting in
interference with the blood flow to the distal penis, preputium,
and glans (Figure 4.1). If left untreated it can cause necrosis of
these parts.
In adults the cause of paraphimosis is mostly iatrogenic. It
can occur as the result of urethral manipulations such as insertion of a Foley catheter or cystoscopy. Before such manipulations the preputium is retracted, to prepare the glans. All
medical personnel should be aware of this risk, and remember to
pull the preputium back to its normal position. If the prepuce is
not returned to its normal position after manipulation and its
opening is narrow, it may become trapped below the corona.
This circumferential ring acts as a tourniquet, disturbing blood
and lymphatic flow to and from the prepuce and the glans. The
constriction sometimes can be so tight that, if left untreated, it
can result in distal penile gangrene (Figure 4.2).
Diagnosis of paraphimosis is by inspection and manual examination, during which the preputial skin appears retracted
toward the corona of the glans penis and edematous. Most adult
cases have an indwelling Foley catheter.1 If, in palpation, the
glans is firm and has black or dark areas, the treatment should
be immediate to prevent further necrosis of the glans and distal
penis.
If the patient is circumcised properly, the reason for a paraphimosis-like appearance of the penis is generally a constricting
ring applied to the penis (Figure 4.3), or in children the reason
can be hair wrapped around the penis.

Treatment
Paraphimosis is a medical emergency, in order to prevent
ischemia and irreversible damage to the distal penis. The treatment is based on pulling the retracted preputium forward and
freeing the constriction it causes.

(A)

(B)

Figure 4.1

(A) Paraphimosis. (B) Paraphimosis aggravated by glans piercing.

All manipulations made for the treatment of paraphimosis
are very painful. In children, application of a topical anesthetic
cream all around the penis and the glans (2% lidocaine gel or
5% lidocaine cream, or EMLA Cream®: 2.5% prilocaine plus
2.5% lidocaine) for 15–30 minutes allows manipulation to be
almost painless. A better alternative before penile manipulation
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(A)

(B)

Figure 4.2 Glans necrosis caused by paraphimosis in a patient with
indwelling catheter.

Figure 4.4 (A, B) Manual reduction manipulations for pulling the constricting preputial ring causing paraphimosis.

Figure 4.3 Pseudo-paraphimosis caused by metal washer applied as a constriction ring.

Figure 4.5

is to perform a penile or caudal block (see Chapter 2), which
acts almost immediately.
Penile manipulation can be eased by resolving or reducing
the edema. This can be achieved in several ways, which can
each be tried if the previous one fails:

• Intermittent ice packing or ice water application around the
penis until the edema subsides.
• Drainage of the trapped fluid by inserting 21 gauge hypodermic needles into several points in the edematous preputium.
(This should be done after either topical anesthesia or
penile or caudal block.2,3)
• Quick reduction of preputial edema can be achieved by
injecting 1.0 ml of hyaluronidase (150 U/ml available as
Wydase®; Wyeth-Ayerst, USA) into one or more sites of
the swelled prepuce with a tuberculin syringe.4,5

• Manual pressure. After topical anesthesia or penile or
caudal block the penis is circled around with a gloved
hand, applying circumferential pressure to disperse the
edema.

Incision of constricting ring causing paraphimosis.
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This manipulation is followed with the classical conservative
approach to paraphimosis, which is manual pushing of the glans
and pressing and pulling the constricting preputium forward
over the glans penis (Figure 4.4). If manual retraction cannot
move the preputium forward, four non-crushing Babcock
clamps are applied at 3, 6, 9, and 12 o’clock positions of the
ring, to pull the preputium forward symmetrically and gently.
If this maneuver also fails, after preparing the penis with a
povidone iodine solution, an immediate-releasing incision to
the constrictive ring is performed, usually at the 12 o’clock position (Figure 4.5). This eases the mobility of the preputium and
allows its forward repositioning.
If the preputial edema is mild after the release of paraphimosis,
this manipulation can be followed by immediate circumcision. In
the case of advanced edema, circumcision can be postponed until
resolution of the edema, which may take a few days.
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5 Circumcision

The word circumcision comes from Latin: circum = around, and
caedere = to cut. It is the most performed surgical intervention
all over the world, done mainly for religious and then for medical reasons, from birth to adulthood. The goal of circumcision
is to remove enough preputial skin to ensure that no part of the
glans remains covered by it when the penis is flaccid.
Although religious neonatal and pre-adulthood circumcision
is surrounded by controversy, there is less controversy about circumcision done for medical reasons. It is outside the scope of
this book to discuss the controversial advantages or disadvantages of the procedure. However, recent studies have shown
that circumcision does not significantly alter the glans sensation, to affect sexual pleasure.1
This chapter will cover the most common techniques developed for performing the procedure in a proper way, in order to
prevent the serious complications seen in circumcision carried
out by inexperienced hands.
Worldwide, religious circumcision is performed by trained,
non-medical, ‘circumcisers’. The urologist mostly deals with
the complications of circumcision, mainly done by these ‘circumcisers’, who do not always separate the adhesions between
the preputium and the glans. Such preparation is a must in
any circumcision procedure, performed for religious or medical
reasons.

II

I

III

Before proceeding with resection of the prepuce using any one
of the following techniques described in this chapter, the prepuce
should be completely freed from all adhesions to the glans, including the corona. Ideally, resection of the prepuce/circumcision is
started only after the entire corona can be seen with the prepuce
retracted. Variations in the shape and retractability of the
preputium were classified by Kayaba et al. into five types2 (Figure
5.1). Sometimes the prepuce cannot be retracted not only because
of the narrowness of its opening but also because of the adhesions
between the inner leaf of the preputium and the glans. In such a
case, the adhesions can be separated by inserting a blunt edged
probe or closed blunt scissors between the glans and the
preputium (Figure 5.2). If the preputial opening is narrow, a dorsal
12 o’clock incision can be made to widen the opening and retract
it until the entire corona is freed from all its adhesions (Figure
5.3). It is important to check the shape of the glans after retracting
the preputium because, although rare, sometimes a preputium can
cover either a hypospadic meatus or a cleft glans. Performing a circumcision in such a case can cause wasting of valuable tissue
which may be needed for repair of the deformity.
In addition to cases where the parents or an adult wishes that
the circumcision be done by a surgeon, in cases of microphallus,
buried penis, hypospadias, epispadias, and penoscrotal webbing
the circumcision should be performed by a surgeon.

IV

V

Figure 5.1 Classification of prepuce types.
Type I: preputium cannot be retracted. Type II:
only the urethral meatus can be exposed. Type
III: preputium can be retracted to expose half of
the glans. Type IV: the corona cannot be
exposed because of preputial adhesions to the
corona. Type V: no adhesions. The entire glans
can be exposed.
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Figure 5.4

Figure 5.2

Place of application of Mogen/Magen/shield over the glans.

Separation of adhesions between the glans and preputium.

Techniques for circumcision
The Mogen/Magen/shield circumcision

Figure 5.3

Dorsal preputial slit in case of narrow preputial opening.

Anesthesia for circumcision
Since circumcision is a surgical procedure, ideally it should be
performed under anesthesia, using an aseptic technique.
Although most religious circumcisions are done in infancy
without anesthesia, even in early infancy it is highly recommended to carry out the procedure after a penile or caudal block
or under general anesthesia. There is concern about using epinephrine, which creates local vasoconstriction, for penile block
in penile surgery in general and in circumcision in particular.
This is because of the fear of compromising penile tissue perfusion, which may even result in gangrene. Some see this risk as a
contraindication for its use, but others find it an appropriate
and valuable adjunct to achieving good local anesthesia and
perhaps in bettering hemostasis during circumcision. My personal preference is not to use it. Techniques for penile and caudal block are discussed in detail in Chapter 2.

This is the most ancient type of religious circumcision still used
in the Jewish religion. This circumcision is performed using a
shield and scalpel blade.
In its most classical form, the preputium is pulled out in front
of the glans, and a metal shield with a slot in it (Mogen/
Magen/shield) is slid over the preputium immediately in front
of the glans (Figure 5.4). The glans is protected from being cut
by the shield, and the frenulum is not touched. The scalpel is
run across the face of the shield to remove the preputium. The
minimum amount of inner leaf of the preputium left is equal to
the length of the glans, and this does not necessarily destroy the
frenulum.
The Mogen clamp is a variation of the classical shield (Figure
5.5). It crushes the preputial tissue as a surgical clamp for hemostasis. This is the preferred device of the more modern Jewish
Mohel (circumciser), because it removes less preputial tissue,
leaves more inner leaf of the preputium, and does not necessarily destroy the frenulum. In addition, it causes less discomfort
when used during infant circumcision than does the Gomco®
clamp technique, which takes longer to perform. Its shortcoming is the possibility that the tip of the glans might be caught in
the clamp.
The more modern Mogen clamp circumcision is carried out
as follows:
• The preputial opening is entered with a blunt edged probe
to separate the preputial adhesions to the glans.
• Complete retractability of the prepuce is checked by
retracting the preputium until the corona can be seen all
around.

05-Yachia-8031.qxd

10/19/2007

10:50 AM

Page 23

Circumcision

(A)

23

(A)

(B)

(B)

(C)

Figure 5.6 Forceps guided circumcision. (A) Application of the clamp just
over the tip of the glans and parallel to the coronal line. (B, C) Suturing the
edges.

should be applied for approximating the separated edges (it
is optional to add sutures all around).
• After covering the cut line with an antiseptic ointment, a
light dressing is wrapped around the penis.
Figure 5.5

Mogen clamp A for ritual circumcision B.

• The prepuce is lifted forward, the open jaws of the Mogen
clamp are placed around the prepuce (grooved side toward
the glans), and the clamp is closed, taking care to leave the
glans below the clamp.
• The distal prepuce is excised using a scalpel blade.
• The clamp is left closed for 2–5 minutes and then opened
carefully.
• The penile skin is pulled backward to free the inner leaf of
the preputium from the glans. Care should be taken not to
separate the crushed edges at the cut line. If the edges are
separated and bleeding occurs, fine hemostatic sutures

Bleeding is one of the most common complications, and can be
controlled by applying gentle circumferential pressure with
gauze or a sponge, or by using absorbable gelatin sponge
(Gelfoam®), topical thrombin, or epinephrine-soaked gauze, or
by applying sutures.

Forceps guided circumcision
The forceps guided circumcision method is very similar in principle to the shield (Mogen/Magen) circumcision. It is more
secure than the shield circumcision in older children and
adults. As with the shield technique, in this technique also the
frenulum is left intact.
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Figure 5.7

Steps of free-hand circumcision.

Then the distal preputium is cut with the scalpel over the crushing
forceps. It is advisable to suture the edges after removing the forceps
to prevent dehiscence and secure hemostasis. After removing the
forceps, a hemostatic U-suture is applied at the frenulum, then
sutures are applied at 3, 6, 9, and 12 o’clock. In adults, additional
sutures are applied between the quadrant sutures.

Free-hand circumcision
This is the classical surgical circumcision performed by surgeons
and done under anesthesia. After freeing all adhesions between
the glans and the prepuce, two hemostatic clamps are applied at
the 12 o’clock aspect of the preputium. The preputium is cut
between the clamps until the subcoronal groove is reached. Then,
continuing using the scissors, the preputium is cut all around, taking care to leave a 5–10-mm wide portion of the preputial inner
leaf all around below the corona. Hemostasis at the cut area is
done using electrocautery, and the bleeding of the frenular artery
is clamped. Starting with a U-shaped hemostatic and approximating suture applied to the frenulum, the entire cut edges are
approximated with fine sutures (Figure 5.7).
® clamp: bell, plate, bell arm, and
Figure 5.8 The four parts of the Gomco®
tightening nut.

For performing the procedure, the preputium is pulled forward
with two or three hemostatic clamps placed at the transition edge
of the skin to the mucosa of the preputium. Then a large forceps is
clamped across the foreskin over the tip of the glans. The forceps
should be placed at an angle parallel to the base of the corona, not
straight. The distal preputium is cut over the crushing forceps
(Figure 5.6). The forceps has the dual function of shielding the
glans and reducing the bleeding. The relative amounts of inner and
outer preputium remaining depend on adjustments made before
the crushing forceps is fully closed. Usually, the minimum amount
of inner preputial skin remaining equals the length of the glans.

Instrumental circumcision
The Gomco® clamp and the Plastibell™ are the most widely
used circumcision instruments by physicians worldwide (Figures
5.8 and 5.9). The Plastibell is used in nearly 60% of all routine
infant circumcisions in the United States, although the larger
models are sometimes used in Europe for performing circumcisions in teenagers and adults. In the USA, 40% of infant circumcisions are done with a Gomco clamp. Both instruments
remove a larger portion of the inner leaf of the prepuce than do
the shield or forceps guided circumcision techniques.

Gomco® clamp circumcision
The Gomco® clamp is made up of four parts: a plate, a bell, an
arm, and a nut to tighten the clamp (Figure 5.8). It comes in a
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wide variety of sizes for use in infants, boys, and men of all ages
and sizes.
• At the beginning of the procedure, a blunt-tipped probe is
used to separate the adhesions between the glans and the
preputium so that the preputium is completely retractile.
The bell is introduced into the preputial cavity (over the
glans and under the foreskin) and the prepuce is drawn over
it (Figure 5.10A). It is important to make sure that the
preputial opening is large enough to insert the bell. If not,
the opening is stretched. If stretching does not allow the
bell to be inserted easily, a dorsal slit is made in the
preputium to enlarge its opening (Figure 5.10B).
Figure 5.9

Plastibell.™

(A)

(B)

(C)

(D)

a

Figure 5.10 Gomco® clamp circumcision. (A) The bell should cover the entire glans. (B) Dorsal preputial slit eases positioning of the bell. (C) The plate is
mounted. (D) The nut is tightened and the prepuce cut around the bell.
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(A)

(B)

(D)

(C)

Figure 5.11 Plastibell circumcision. (A, B) Dorsal preputial slit to ease positioning of the bell. (C, D) Circumferential tying around the prepuce over the groove
of the bell and resection of the prepuce.

• The preputium is retracted until the entire corona becomes
visible.
• A small amount of lubricant is applied to the glans to ease
the appropriate sized bell to slip over the glans.
• The prepuce is pulled over the bell without stretching it too
much (Figure 5.10C). Too much pulling may cause removal
of too much penile shaft skin. Also, it may even pull the
urethra up, bringing it into the cutting area, and cause a
severe injury to the distal urethra.
• The appropriate plate fitting the bell of the clamp is applied
at the level of the corona and the clamp is tightened to
crush the preputial edges at the level of the corona. This
tightening exerts a crushing force on the prepuce at the
junction of the bell and plate and prevents bleeding.

• A circumferential incision is made using a scalpel blade (Figure
5.10D). Since Gomco® clamps are made of metal, no electrosurgical instrument should be used for cutting the preputium.
• The clamp is left in place for at least 5 minutes to secure
hemostasis and initial adhesion of the cut skin edges.
• Then the clamp is carefully dismantled and the plate
and bell are removed, taking care not to separate the
cut skin edges. If the crushed edges separate and bleeding
occurs, fine hemostatic sutures are applied or the edges
of the skin are sutured all around. If the circumcision is performed in a teenager or an adult, it is mandatory to suture
the incision line to prevent its separation during erections.
• An antiseptic ointment is applied to the cut line and the
penis is lightly dressed.
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(C)

(B)

® device for circumcision. (B) Size-O-Meter for measuring glans to determine device size to be used. (C) Circumcision with
Figure 5.12 (A) SmartKlamp®
SmartKlamp. Note that the prepuce is resected.

Plastibell circumcision
The Plastibell is a disposable plastic bell with a circumferential
groove close to its edge (Figure 5.9). For performing a Plastibell
circumcision the bell is inserted over the glans and under the
prepuce. Making a 12 o’clock incision to the prepuce eases correct insertion of the bell (Figure 5.11 A, B). Then the prepuce
is tied all around, over the groove of the bell, with a tight
suture. The prepuce distal to the string is cut off (Figure 5.11
C–E). The skin should not be pulled too tight before being tied
off. This tying ceases the blood flow to the prepuce. After 7–10
days, the remaining prepuce crushed under the suture necrotizes
and falls off, providing a bloodless circumcision. Because no
stitches are used with a Plastibell, usually there is no need for
dressings, which makes things very much simpler, especially
with young children who are not so cooperative.
The difficult part of this technique is keeping the pulled prepuce in place during application of the tie.

SmartKlamp® circumcision
The SmartKlamp® is an additional device for performing an
instrumental circumcision (Figure 5.12). The glans is first measured using the Size-O-Meter to determine which device is
required. As with other circumcision techniques, any adhesions
between the glans and preputium are broken down, and the
tube part of the device is inserted between the glans and the

foreskin. The outer portion is passed over the tube and rotated
half a turn to lock the tube to it. The locking arms are then
half-closed to lightly hold the foreskin. The foreskin is adjusted
over the tube so that it will be clamped at the desired place.
The locking arms are clicked completely shut and the excess
foreskin is circumferentially cut and removed from in front of
the locking ring. The device is left to fall off by itself in about a
week to 10 days.

Post-circumcision analgesia
As for most penile surgery, the postoperative pain after circumcision is severe. If performed in a clinical setting a penile or caudal block, or a ring block at the base of the penis, can give
excellent analgesia for many hours. In children, about 6–8
hours after circumcision and the block, the use of pediatric
acetaminophen (paracetamol) suppositories applied two or
three times during the first postoperative day helps in relieving
the postoperative pain. In adults, any common oral analgesic
can reduce the level of pain.

Complications
The most common early complication is bleeding, mainly from
the frenular artery. If this bleeding cannot be stopped by manual
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compression, or by using absorbable gelatin sponge (Gelfoam),
topical thrombin, or epinephrine-soaked gauze, it should be
stopped by applying fine hemostatic sutures. If suture hemostasis is to be done, especially in small children care should be
taken not to pass the suture through the urethra.
Glans or shaft amputations are rare, but are the most serious
complications. If the amputated segment reaches the hospital,
every attempt should be made to reanastomose it. If there is no
tissue to be anastomosed, to stop the bleeding the transected
corpora cavernosa should be closed and covered with skin. In
order to prevent ‘meatal’ stenosis, it is important to spatulate
the urethra at 6 o’clock and suture the edges of the mucosa of
the transected urethra to the skin. If late separation of the cut
edges of the skin occurs, keeping the wound clean and letting it
heal secondarily is recommended. This area of the penile skin
tends to re-epithelialize rapidly.
When the frenulum is left short and causes a pulling of the
ventral part of the glans ventrally, it can be horizontally transected and resutured longitudinally. This is done a few weeks or
months after the circumcision.
A late complication seen especially in obese children and
those with thick prepubic fat is the formation of a trapped
penis. This is caused by penile retraction and cicatricial scar
formation over the glans at the edges of the circumcised
penile skin. This complication may occur after excessive excision of the penile skin during circumcision.3,4 In these cases, if
there is enough skin to cover the penile shaft, a conservative

approach can save the need for surgical intervention.
Although it is not recommended for long-term use in very
young babies for the management of phimosis, in trapped
penis cases, topical application of 0.05% betamethasone,
three times daily for 2–3 weeks, accompanied by gentle manual retraction of the penile skin, can soften the scar tissue in
most cases.5 In cases with severe penile skin loss, excision of
the scar tissue and penile skin coverage by skin grafts or flaps
is recommended.
Residual preputial skin after an incomplete circumcision, or
skin tags, can be removed for cosmetic reasons later.
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6 Materials for penile
and urethral
reconstructions

The ideal substitution materials for urethroplasty or penile
reconstruction, autologous vs. heterologous, biological vs. synthetic materials, grafts vs. flaps, are controversial subjects. The
question of which material will be best for such surgery, especially for urethroplasty, has been discussed considerably in the
past. Some experienced surgeons have claimed that skin taken
from extragenital sources and split-thickness skin grafts have a
poor take1 and a tendency to contract, causing high failure rates.
Others have claimed that, from free grafts used in urethroplasty,
only full-thickness penile skin grafts fare well.2 Although longterm results are comparable in repairs done using flaps vs. grafts,
some authors prefer to use grafts because of the shorter operating
time;3 however, this is a very surgeon-dependent decision.
Another subject which was and still is discussed is donor site
morbidity. In the past, it was thought that using skin grafts or
flaps carried a high donor site morbidity,2 and that harvesting
buccal mucosal grafts was low in morbidity. However, recently,
several centers have reported long-term oral donor site complications. These will be discussed later.
This chapter will summarize the various materials which can
be used for penile and urethral reconstructions.

Autologous grafts
A graft is a segment of tissue taken from one site of the body for
implant to a different site to repair a defect.
Autologous grafts for urethroplasty or for penile resurfacing can
be harvested either from extragenital sources such as split- or fullthickness skin grafts, bladder mucosa, or buccal mucosa grafts, or
from the vascular system (veins). The source for autologous graft
harvesting is chosen according to the preference of the surgeon.

Skin grafts
Two kinds of skin grafts can be used for penile and urethra
reconstruction:

• Split-thickness skin grafts;
• Full-thickness skin grafts.
Split-thickness skin grafts are composed of epidermis and part
of the dermis. Their thickness is 8–20/1000 of an inch. Fullthickness skin grafts are composed of epidermis, dermis, and
various amounts of subdermal fat. A split-thickness skin graft
has more intradermal vessel plexus exposed than a full-thickness skin graft, which exposes the subdermal plexus4 (Figure
6.1A). Compared with full-thickness grafts, split-thickness
grafts have a greater chance of survival.
Skin grafts are easy to harvest with a dermatome from nonhirsute sites of the body (Figure 6.1B). These grafts are easy to
handle and have almost no length limits for the intended uses,
which are penile skin covering or urethroplasty. Despite these
advantages, especially split-thickness skin grafts have a tendency to contract. Because of this, these grafts should be prepared 25% larger than the defect to be covered.
Some authors have reported poor results with skin grafts
because of stricture recurrence,5 and others have reported high
failure rates in the presence of balanitis xerotica obliterans
(BXO).6 In addition, harvesting them may cause donor site problems such as prolonged healing time, undesired scar distortion,
and hypertrophic scarring. Skin grafts, when used as a ventral
patch in urethroplasty, show an increased incidence of pseudodiverticulum formation or post-voiding urine dribbling and postcoital ejaculate dribbling. These frequently encountered problems
can be prevented by using the graft as a dorsal onlay.

Venous grafts
Venous grafts are mainly used as a tunica albuginea substitution.
They are advantageous because of their easy availability from
the penile deep dorsal vein or the saphenous veins (Figures 6.2
and 6.3). However, they have the disadvantage of limited availability for grafting, the need to attach multiple segments for
covering large defects, and the additional operative time for
harvesting and preparing them.7,8
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Figure 6.2

Deep dorsal vein of the penis.

Figure 6.3

Vena saphena magna.

Figure 6.1 (A) Skin layers for graft harvesting. E, epidermis; D, dermis; STS,
split-thickness skin; E + D = FTS, full-thickness skin. (B) Location of donor sites for
harvesting non-hirsute skin for urethroplasty or penile reconstruction.

Tunica vaginalis grafts
Tunica vaginalis grafts can be used as patching material for correcting penile curvatures. They are thin, they have an elasticity
close to the tunica albuginea, and they are close to the penis for
harvesting. However, their harvesting adds to the surgery time.
There have been reports of recurrent curvature in adulthood
when these grafts were used in children.9
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Bladder mucosa
The use of bladder mucosa was proposed in 1947.11 Being a part
of the urinary tract it is a more natural tissue for use as urethral
substitution. It has almost no length limits for use as a urethral
substitute. However, there is a need for laparotomy to harvest it,
and this brings the potential problems associated with open
bladder surgical procedures, including prolonged convalescence
and a stricture recurrence rate of up to 12% in 2 years.12 Meatal
exuberance after urethral repair using bladder mucosa was
reported.13

Buccal mucosa

Figure 6.4

Figure 6.5

Site for harvesting a post-auricular full-thickness skin graft.

Buccal mucosa harvesting site from the inner cheek.

Post-auricular skin grafts
Post-auricular skin is a good source of extragenital skin for use
in urethroplasty (Figure 6.4). It is freely available from behind
both ears. It is as good as buccal mucosa when used as a fullthickness free graft.10

The use of buccal mucosa as a substitution material in repair of
the urethra was already proposed in 1941 by Humby.14 However,
it did not became an accepted and popular substitution material
until it was rediscovered in the early 1990s for the repair of
failed hypospadias and anterior urethra stricture.15–17
Buccal mucosa is, nevertheless, resilient, and resistant to
infections and also to skin diseases such as lichen sclerosus
(BXO).2,18 The graft itself is also resistant to infection, is compatible with a wet environment, and has a thin lamina propria
and a thick epithelium, making the graft easy to handle. It is
easy to access the harvesting site, and easy and quick to harvest
the grafts.
Harvesting the buccal mucosa graft
Buccal mucosa grafts are harvested from the inner cheeks or
lower lip19 (Figure 6.5). The graft harvesting place is prepared
with povidone iodine solution. Then the shape of the graft is
drawn using a skin marker. The site is infiltrated with 10–15 ml
of 0.5% xylocaine and 1/200 000 epinephrine solution. The
edges of the graft are incised with a scalpel blade and the graft is
elevated using scissors20 (Figure 6.6). Bleedings are controlled by
pressure and cautery. Care should be taken to prevent damage to
the oral musculature. The graft harvest site can be left open or
sutured. If the site is to be left open a more meticulous hemostasis should be carried out. If it is to be closed, suturing is done
using fine absorbable monofilament suture material such as
Monocryl. To prepare the graft for use, it is stretched and pinned
to a cork board with its mucosal face facing the cork, and its fat
and submucosal layers are removed for thinning (Figure 6.7).
Buccal mucosa harvesting, which was thought to be a procedure with minimal morbidity, with more patients operated and
longer follow-up, has been found to be more morbid than previously reported.21 Most of the initial articles reporting the
advantages of the buccal mucosa harvesting site mentioned
that the oral complications of this procedure are minor and
self-limiting. Until a few years ago, harvesting buccal mucosal
grafts for urethroplasty was thought to be low in morbidity.
However, recently, several centers have started to report shortand long-term oral complications after harvesting buccal
mucosal grafts.23 The main early donor site complications
include bleeding at the harvest site24 and oral pain (which can
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Figure 6.6 Elevation of the buccal mucosa graft from the lower lip using
Metzenbaum scissors.

Figure 6.8

Transverse preputial flap.

planning the use of a buccal mucosal graft and they should be
explained to the patient.
Some authors have reported that buccal mucosal grafts do not
give better cure rates than skin grafts or flaps;2 however, others, in
their mid-term results using buccal mucosa, have found buccal
mucosa to be comparable to full-thickness skin grafts.22
Figure 6.7 Defatting of the buccal mucosal graft. With its mucosal side facing the cork the graft is pinned to the cork board and the fat is carefully
removed using scissors.

Flaps

be reduced by leaving the harvest site unsutured).21 Harvesting
of buccal mucosa can be painful in a large majority of patients,
mainly in those patients in whom the harvest site is sutured.
Perioral numbness may develop in 68% of patients. This
numbness may remain persistent in 26%, mostly in patients
from whom the graft was harvested from the lower lip. In 67%
of patients difficulties in mouth opening may develop, but only
in 9% remain as a persistent problem. Troublesome and persistent salivary changes may also develop in 11% of patients.21
These possible complications should be discussed with the
patient.
The reported long-term donor site complications include
perioral numbness (26–57%).21,23,25 Buccal mucosal grafts
extending from the lower or upper lip to the inner cheek may
develop a scar contracture, causing difficulties in mouth opening,26–28 and change in salivary function.21 The possibility of
these complications should be taken into consideration when

A flap is a segment of tissue left attached to its native neurovascular pedicle and mobilized to complete a gap or cover a
surface in its vicinity. This tissue segment continues to be perfused by its natural blood vessels. Flaps can be harvested in
shapes and lengths needed for the repair, and from places
allowing harvesting, such as the preputium, penile skin, or the
scrotum. In uncircumcised patients they can be taken from the
inner surface of the preputium (Figure 6.8), or if the patient is
circumcised the flap can be harvested as circumferential subcoronal, longitudinal dorsal or ventral, or as an oblique
hockey-stick shape for patching even long strictures (Figure
6.9). For urethroplasty, such flaps can be used for either ventral
or dorsal onlay. Preputial and penile skin flaps are widely used
for hypospadias repair and urethroplasty. When available
preputial skin, if not scrotal skin, is used for penile resurfacing.
In hypospadias repair the use of flaps should be preferred to
grafts. Flaps grow with the child, where as grafts shrink and may
cause a penile curvature in adulthood.
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Figure 6.9 (A) Transverse subcoronal penile skin flap. (B) Circular subcoronal penile skin flap. (C) Longitudinal penile skin flap. (D) Hockey-stick shaped
longitudinal penile skin flap.
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(B)

(A)

(C)

(D)

Figure 6.10 Harvesting a subcoronal transverse penile skin flap. (A) The shape of the flap is marked on the
skin. Note the fan-shaped penile skin vascularization drawn for demonstrational purpose. (B) Careful elevation
of the vascular pedicle. (C) Elevation completed. (D) Backlighting the vascular pedicle to observe the intact
vascularization of the pedicle. The long vascular pedicle allows excellent mobility to the flap.

Penile and preputial skin flaps
Penile skin is the nearest non-hirsute source of skin for harvesting flaps for the repair of anterior urethral strictures. These
flaps, because they carry their own blood supply, are better than
free grafts. They can be harvested from the penile skin in a
transverse, circular, longitudinal, or oblique fashion (Figure 6.9)
and transferred to any part of the urethra, from the meatus to
the membranous urethra, and can be used as ventral or dorsal
patches (Figure 6.10). In penile or distal bulbar strictures they
allow easy mobilization, and especially when they are used as
dorsal patches they yield excellent results. Such flaps give
acceptable long-term results in one-stage29 or in staged urethroplasty.30 Because of their special bidirectional vascularization,
scrotal and penile fasciocutaneous flaps can be created by

preserving their bilateral vascularization. When harvested in a
meticulous way these bipedicular fasciocutaneous penile skin
flaps are the most reliable substitution material for use in urethral reconstructions. Similar harvesting of bipedicular fasciocutaneous scrotal skin flaps gives the most reliable substitution
material for use in penile resurfacing procedures.
When mobilizing a flap it is important to prevent tension to
its neurovascular pedicle and keep the pedicle non-twisted. If a
bipedicular flap is being harvested, the tension and twisting can
be prevented by opening a buttonhole at the pedicle of the flap
and passing the penis through it for positioning of the flap ventrally. If the use of a transverse flap is not indicated, preferably
the flap is taken lateral to the urethra and along the diseased
site to necessitate minimal pedicle mobilization. For mobilizing
the penile skin flap, with the penis in artificial erection or
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Paramedially elevated ventral penile skin flap.

(B)

(C)

Figure 6.12 Bidirectional vascularization of the scrotal skin. (A) Arterial vascularization of the anterior scrotal surface. (B) Arterial vascularization of the
posterior scrotal surface. (C) Bidirectional vascularization of a scrotal skin flap.

manual stretching, the needed flap to bridge the defect is drawn
on the ventral penile skin lateral to the gap. This island flap is
elevated, keeping intact its vascularization, and is laterally
mobilized for about 10 mm to cover the gap (Figure 6.11).

Scrotal skin flaps
The main advantages of the scrotal skin are its localization,
which is near to the target organ, and the versatility in the
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(A)

(B)

Figure 6.13 (A) A very long skin flap can be elevated all along the scrotal raphe keeping its bidirectional vascularization. (B) The well vascularized long vascular
pedicle allows excellent mobility to the flap to reach any place along the urethra.

amount of skin to be harvested, especially in penile resurfacing procedures. It is easy to harvest, and its bidirectional vascularization allows harvesting of well vascularized, large, and
long flaps (Figure 6.12). It is well known that the taking of a
very long but narrow pedicled flap is risky because of the inadequacy of its blood supply. However, when a scrotal skin strip
is left attached to its bidirectional vascular pedicle, which provides excellent blood supply to the entire flap, the viability of
the flap is much more secure. Since the scrotal subcutaneous
tissues are loose enough, they allow development of a very
mobile pedicle, which can reach any place along the urethra
and the penis. These characteristics even make it possible to
take a long, pedicled scrotal skin flap beginning from the
penoscrotal angle and ending at the perineoscrotal border to
cover the entire penile shaft or reconstruct almost the entire
urethra in one stage (Figure 6.13). In 1986 the author
described a technique for harvesting a large, vascularized scrotal skin flap, its tubularization able to replace up to 8 cm anterior urethral gap in a circumcised patient.31,32 The same
technique with slight modifications can be used for covering
large penile skin defects in one stage.
Although many authors address penile shape and function by
describing postoperative cosmesis, erection, and voiding, none
of them address the need for conserving erogenous penile skin
sensation as an important goal. This is an additional advantage
of using a pedicled scrotal skin flap for penile resurfacing. The
scrotal skin has erogenous sensation and natural mobility

because of its loose subcutaneous tissues, which are similar to
natural penile skin. Whenever scrotal skin is available it is recommended to use it for penile resurfacing because of these two
very important characteristics. Skin grafts used for penile resurfacing do not develop this sensation, and split-thickness skin
grafts become much less mobile when applied to a denuded
penile shaft.
However, scrotal skin flaps have also major disadvantages,
such as being commonly hirsute, their tendency for excoriation
and hyperkeratosis when used in the wet environment of the
urethra, and their unproven long-term efficacy in the urethra.33
Harvesting pedicled scrotal skin flaps
The midline of the scrotum (the raphe) is the most hairless part of
the scrotum. When the scrotum is manually stretched one can
rarely see hair follicles along the raphe and about 1 cm along its
sides. If a wide strip or patch has to be taken, the scrotal skin
should be prepared by dessication of the hair follicles 2–3 months
before the procedure. In patients with more than 2–3 hair follicles
for each square centimeter, follicle dessication can be performed a
few weeks before the procedure. Before dessication, the approximate dimensions of the flap are calculated from urethrograms or
by measuring the missing skin part of the penis.
For tubularized urethroplasty in an adult, a width of 25–30 mm
is enough to form a tube around a 22-French catheter. Even when
a very long strip of scrotal skin is taken, the most distant points of
the flap receive good vascularization. This is because the branches

06-Yachia-8031.qxd

10/19/2007

10:51 AM

Page 37

Materials for penile and urethral reconstructions

(A)

(C)

37

(B)

(D)

Figure 6.14 (A) Marking the borders of the flap on a well stretched scrotum, taking the raphe along the midline. (B) Preparation of the vascular pedicle.
(C) Elevated scrotal flap which can be applied as an onlay in urethroplasty or for penile skin resurfacing. (D) Tubularization of a scrotal skin flap for a replacement urethroplasty.

of the superficial and internal pudendal arteries reach the entire
length of the harvested skin flaps.
Scrotal flaps are harvested with the patient in the lithotomy
position, the penis and the scrotum stretched. In this position, if
necessary, incisions can be continued to the posterior face of the

scrotum, depending on the length of the strip needed. Since scrotal skin retracts easily, measuring and marking of the scrotal flap
should be done with the flap stretched to its extreme. Excessive
skin causes a sagging tube or patch and ballooning during voiding, or redundant penile skin. In operating theaters in which the
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(A)

Figure 6.15

Elevation of a wide scrotal skin flap for penile resurfacing.

(B)

(A) The shape of the flap is marked on the scrotum. (B) Elevation of the flap.

temperature is cool, warming the scrotum with warm salinesoaked sponges eases the stretching of the scrotum. The shape of
the flap is drawn on the well stretched scrotal skin, always leaving
the raphe as its midline (Figures 6.14 and 6.15). The incisions are
deepened sideward and bilaterally, to develop the bidirectional
vascular pedicle beneath the scrotal skin until a freely moving
flap is obtained. The proximal and the distal ends of the pedicle
can be dissected towards the urethra to gain further mobility.

Biomaterials
‘Off-the-shelf’ grafting biomaterials speed the surgery and also eliminate donor site morbidity. The United States National Institutes of
Health (NIH) define a ‘biomaterial’ as: ‘Any substance (other than
a drug) or a combination of substances, synthetic or natural in origin, which can be used for any period of time, as a whole or a part of
a system which treats, augments or replaces any tissue, organ or
function of the body’.34 For use in humans, an ideal biomaterial
should be biocompatible, structurally strong while the tissue regenerates, easy to use, and easy to handle, with an affordable cost.35
The biomaterials currently used in penile reconstructive
surgery are biologic materials for soft-tissue augmentation or
replacement. From the several ‘off-the-shelf’ biomaterials, the
surgeon has to choose that which is suitable for the indication it
will be used. Some biomaterials are used for tissue augmentation/

regeneration. They are not cross-linked, and as such they gradually biodegrade after a while. Those used for replacement are
cross-linked, rendering them as permanent implants.

Cadaveric allografts
These are materials obtained from human cadaver organs such
as the pericardium, skin, or bladder. Examples of these materials
are: human cadaveric pericardium (Tutoplast®; Biodynamics
International) and fascia, lyophilized acellular human dermis
(Urogen™; American Medical Systems), and decellularized
human cadaveric bladder submucosa (acellular collagen
matrix).
Their advantages are several. When using them there is no
need for a harvesting procedure, and as such there is no donor site
morbidity; they significantly shorten the surgical time, can be easily tailored, and have a satisfactory tensile strength. However, they
have the disadvantage of adding to the cost of the procedure.36,37
When used as tunica albuginea substitute in men with poor preoperative erectile function, further deterioration of the erectile function after surgery is a concern that should be taken into
consideration. An additional disadvantage is the up to 4 hours
rehydration time needed before their use. Since there is limited
and mostly experimental experience with these materials, until
sufficient data are available their use should be limited.
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Xenografts
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These are materials obtained from specially raised animals.
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are the same material. This is a strong biomaterial containing
porcine collagen matrix and elastin fibers which incorporates
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identical to the human dermis. It can be used as a grafting material in Peyronie’s disease. Differing from the Pelvicol used in
urology and gynecology, Permacol is used for reconstructive
applications outside of these fields.
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easy to use during surgery.37
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matrix integrated with a sheet of stratified human epithelium.42
As a new material there is very limited experience with its use.
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7 Diagnosing congenital
and acquired penile
curvatures

Before proceeding with the treatment of any form of penile deviation, an objective evaluation of the deformation should be made.

Assessment of congenital penile
curvatures
Congenital curvatures are present from birth, but generally
patients present at the second decade of life or they are brought
in their early life by their parents. Because the diagnosis of the
deformation is mainly based on patient history, taking the history of the disease is the first step. Differing from Peyronie’s disease, in congenital penile curvatures the erections are painless.
Inspection and palpation constitute the second step. Inspection
of a flaccid penis usually cannot reveal any abnormality, excepting
when the curvature accompanies hypospadic deformities.

Autophotography
To assess the severity of the curvature, autophotography is an
excellent tool. By means of autophotography the patient or his
partner can document his natural erection in privacy by taking
pictures of the erect penis from different directions: from the
sides, from upward, and from the front.1,2 This is the most objective method of evaluating penile curvature.
For performing autophotography, it is explained to the
patient how to take the pictures, and also a copy of the instruction leaflet describing the following picture-taking positions is
given to him (Figure 7.1):
•

To stand on a white floor or plain sheet. To take a picture of
his fully erect penis from above. This position documents
lateral curvature (Figure 7.2).
• To stand beside a white wall or door. Holding the camera
with one hand at the level of the penis and the other hand

stabilizing the hand holding the camera; to take pictures of
the fully erect penis from the right side and then the left
side. This is repeated twice, taking the picture from the
right and the left side. This position documents dorsal or
ventral curvature (Figure 7.3).
• To hold the camera with both hands in front of the penis
and to take a frontal picture. This position documents right
or left curvature, combined curvature, and penile shaft rotation (Figure 7.4).
With these pictures, objective data about the deformation can
be obtained and the direction of curvature is documented. The
degree of curvature can be assessed by drawing a line along the
shaft of the normal and then another line along the deviation
axis of the erect penis, and by measuring the angle between the
two lines on the photos provided by the patient1 (Figure 7.5).
Especially in Peyronie’s disease, in patients also having an erectile dysfunction, evaluation of the curvature can be made by
artificially creating an erection. This is done using a vacuum
erection device or by injecting a vasoactive agent into the
corpus cavernosum3–5 either at home or in the office (Figure
7.6), for documenting or observing the deformation.
Autophotography can also document less common variations
of deformation (Figure 7.7).
Autophotography also allows the results of surgical corrections to be documented in an objective way and the outcome to
be compared with the preoperative state (Figure 7.8).

Assessment of acquired
penile curvatures
Assessment of acquired penile curvatures is quite similar to the
assessment of congenital penile curvatures. However, in congenital penile curvatures, radiologic or sonographic imaging of
the penis is not helpful. Since in these cases the structure of the
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Position 1
Sie stchen mit gespreizte Beinen auf einem einfarbi gen (nach Möglichkeit weißen), nicht gemusterten
Tuch und halten die Kamera vor das Auge. Wenn
der Pennis voil aufgerichtet ist, machen Sie die Aufnah me. Hierdurch Können Sie die Krümmung nach links
oder rechts im Bild festhalten.
Stand with feet apart on a plain - colored (if possible
white) cloth without any pattern and hold the camera
before your eyes. When the penis is fully erect, take the
picture. This position enables you to record the curvature
to the left or right.

Figure 7.1

Instructions for autophotography.

Position 2
Sie stehen mit gespreizten Beinen seitlich vor einer
einfarbigen (nach Möglichkeit weißent, nicht ge musterten Wand oder Tür. Mi einer Hand Stützen
Sie den anderen Arm mit der Kamera, die seitlich
auf den Penis gerichtet ist. Wenn der Pennis voll auf gerichtet ist, machen Sie die Aufnahme. Hierdurch
können Sie die Krümmung nach unten oder oben
im Bild festhalten
Stand side ways with feet appear before a plain-colored
(if possible white) wall or door without any pattern.
With one hand support your arm that is holding the camera
and position this lateral to the penis. When the penis is fully
erect, take the picture. This position enables you to record
the upward and downward curvature.

Position 3
Sie stehen mit gespreizten Beinen und halten die
Kameta vor den Pennis. Wenn der Penis voll aufgerrichtet ist, machen Sie die Aufnahme. Hierdurch können
Sie die Krümmung nach links oder rechts im Bild festhalten.
Stand with feet apart and hold the camera in front of the
Penis. When the penis is fully erect, take the picture.
This position enables you to record the curvature to the
left or right.

(Courtesy of the late Alpay Kelami.)

(A)

(B)

Figure 7.2 Autophotograpy pictures taken from above for assessing right
lateral (A) and left lateral (B) curvature.

penile components is normal, the tunica albuginea is seen as a
thin, hyperreflective layer around the corpora and no calcification is seen in the penis.

Usually, anamnesis taken from the patient or his companion
directs us toward a correct diagnosis. In addition to questions
asked during a patient history taking for all penile curvatures,
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(A)

Figure 7.3
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(B)

Autophotograpy pictures taken from the sides for assessing ventral (A) and dorsal (B) curvature.

Figure 7.4 Autophotography picture taken from the front showing a slight
anticlockwise rotation of a left lateral curvature.

traumas on the flaccid penis, traumatic possibilities in sexual
habits, and coital traumas should all be investigated. The ability to have intercourse is an important issue that must also be
questioned, because in these patients sexual function depends
greatly upon the degree of deformation of the penis and its
erectile capability.
In addition to patient history taking, manual examination of
the palpable knotty indurations along the penile shaft is often
enough to reach diagnosis. The plaques and the fibrous thickenings which may invade the corpora can be palpated, and
indurations can be delineated from the remaining normal tissues by palpating the flaccid penis during the first phase of
penile tumescence.

Autophotography is the first step taken to measure the
degree of angulation. In Peyronie’s disease, this also allows us to
follow the regression or progression of the deformation, and in
both cases to compare the results of the surgical correction.
Follow-up by autophotography of the erect penis done every
3–6 months is very helpful in following the dynamics of the
curvature (Figure 7.9). This may also show whether the curvature has stabilized, helping to decide the time for surgical correction in case the deformation is to be corrected. The presence
of segmental or distal flaccidity can be assessed in the second,
fully erect phase, either by palpation or by the photographs
provided by the patient (Figure 7.7B(a and b)). Additional data
about the disease can be obtained either by measuring the angle
of the deviation axis of the penis or by accurately measuring the
plaques. In cases where erectile dysfunction is associated with
the disease, evaluation of the curvature and involvement of the
erectile tissues can be made by artificially creating an erection.
This is done by injecting a vasoactive agent into the corpus
cavernosum3,4 or by using a vacuum erection device (Figure
7.6) for documenting the deformation before (Figure 7.6A) and
after its repair (Figure 7.6C).
Medical imaging of the penis allows objective assessment of
the acquired penile curvature, especially in Peyronie’s disease.
Sonography5–8 and plain radiography9,10 are the most commonly used imaging modalities. Cavernosography11–13 and
computed tomography (CT) are much less used modalities.14
Cavernosography can be used for confirming the cause of erectile dysfunction in case the fibrosis invades some of the space of
the cavernous tissues.
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(A)

(A)

(B)

(B)

(C)

(C)

(D)

Figure 7.6 (A) Vacuum-induced erection of a Peyronie’s disease patient having dorso-right lateral curvature. (B) Direct measurement of the deviation
angle on the vacuum-induced erection of a Peyronie’s disease patient.
(C) Postoperative vacuum-induced erection of the Peyronie’s disease patient
in 7.6A.

Sonography

Figure 7.5 Measurement of the deviation axis of ventral (A), dorsal (B), left
lateral (C), and right lateral (D) curvature.

Sonographic assessment of Peyronie’s disease has been refined
since it was first introduced in 1979 for assessment, evaluation of
the treatments given, and simple follow-up6,15 of the disease. In
Peyronie’s disease it helps to determine the extent of the
plaques.15,16 The penis is examined by performing dorsal, ventral,
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(A)
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(B) (a)

(C)

(B) (b)

Figure 7.7 Unusual penile curvatures. (A) S-type curvature having two different curvature axes. (B) ‘Hinged’ erection in a Peyronie’s disease patient.
(a) Ventral curvature and less rigid mid-shaft segment; (b) allowing folding of the erect penis in erection. (C) Bottle-shaped penile deformity in Peyronie’s disease.

(A)

Figure 7.8

(B)

Autophotography documentation of ventral curvature (A) and the postoperative result (B).
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(A)

(C)

Figure 7.9

(B)

(D)

(A–D) Spontaneous straightening of a Peyronie’s disease ventral curvature documented by autophotography with 3-month intervals.

cross-, and longitudinal sections.15 The tunica albuginea is seen as
a thin, hyperreflective layer around the corpora (Figure 7.10). In
sonography, both the corpora cavernosa and the corpus spongiosum are well delineated as medium- to hyporeflective structures.
Plaques of Peyronie’s disease are seen as medium-hyperreflective,
solid, space-occupying lesions in the area of the tunica albuginea
(Figure 7.11). In most cases the plaques can be measured threedimensionally in millimeters, these measurements being important for the follow-up of regression or progression of the disease.15
Detection of calcifications in the plaque by their strong
echogenicity and their typical posterior shadow (Figure 7.12)
facilitates the decision to undertake surgical treatment, because
calcified plaques do not disappear spontaneously or by conservative treatment. The calcified plaques show a strong echogenicity
with the typical posterior acoustic shadow. Fibrosis which develops after priapism differs from Peyronie’s disease plaques by showing extensive fibrosis of the cavernous tissues but not at the level
of the tunica albuginea.

Plain radiography
In about one-third of patients, dystrophic calcifications in the
plaques can be demonstrated by plain radiography10 (Figure 7.13).

Such a finding indicates that any conservative treatment will fail.
Calcified plaques do not dissolve with any known conservative
treatment, and in such cases the curvature cannot disappear spontaneously. If the deformation is causing a sexual dysfunction
in these patients, directly proceeding with surgical treatment is
recommended.

Cavernosography
The extent of the plaques can also be assessed by cavernosography, which is rarely done. It is a simple but invasive intervention that requires a small amount of irradiation to the genitals
and has some morbidity, such as erectile tissue fibrosis after
injection of contrast material into the corpora.

Assessment of pediatric penile
curvatures
Congenital curvatures of the penis can be diagnosed in childhood, usually by the parents. These curvatures reflect the curvatures seen in adulthood. In the pediatric population,
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Figure 7.10 Cross-section of normal penile components as seen in penile
sonography.

47

Figure 7.12 Calcified plaques in Peyronie’s disease. Acoustic shadow in
penile sonography indicates calcification of the plaque as seen in longitudinal
section.

(A)

(B)

Figure 7.13

Figure 7.11 Sonography of the penis in Peyronie’s disease. (A) Pericorporal
and septal plaque (cross-section). (B) Hyperreflective thickening of the tunica
albuginea (longitudinal section).

Plain X-ray of penis showing calcified plaques.

parents changing their son’s diapers or giving him a bath can
see the deviation when the child’s penis is erect (Figure 7.14).
These curvatures do not cause functional impairment in
childhood. However, some parents may complain that the
stream of urine is toward the direction of the curvature
(Figure 7.15).
Because of rising awareness of penile deformity among parents and pediatricians, more and more children are referred for
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(A)

(B)

(C)

Figure 7.14 Spontaneous pediatric erections as documented by the parents.
(A) Right lateral curvature. (B) Combined dorsal and right lateral curvature.
(C) Distal dorsal curvature.

Figure 7.15
curvature.

Laterally directed urine stream in a child with left lateral

consultation, opinion, and repair. The tendency for more
patients to seek medical help for problems related to penile
deformities is due to their awareness to this sensitive area of
sexual function.
In children, obtaining pictures of the erect penis on command may be difficult. In order to evaluate the degree of curvature in children, we advise the parents to try and take pictures
of the penis during bath taking or in the mornings. If parents
cannot take a picture of the erect penis, the deformity can be
seen in the office during physical examination. Penile tumescence can be induced by manually pressing the crura of the corpora cavernosa through the perineum, or by vacuum-induced
erection. Erection in pediatric patients can be induced by using
small vacuum devices developed by this author.17 The two versions of such a device can be office-made. The simple version is
made of two 20- or 50-ml transparent syringes, one without and
one with its plunger and a length of a tube for connecting the
nozzles of the two syringes.18 A constriction ring made of an
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elastic material fitting the size of a child’s penis is mounted at
the edge of the syringe (Figure 7.16A). After applying a lubricant jelly to the penis, the penis is inserted into the empty
syringe and a vacuum is created by pulling the plunger of the
second syringe. As an alternative, the vacuum-creating handle
of an adult vacuum erection device can be used (Figure 7.16B).
In the more sophisticated device, the round vacuum chamber is
made with a longitudinal flat surface for observing the penis in
a non-disturbed fashion. This chamber is attached to a tube

(A)

49

connected to a vacuum-creating bulb. The bulb is similar to the
inflating bulb of a blood pressure measuring cuff, with its unidirectional valve turned inside-out and remounted to create a
vacuum at the chamber when activated (Figure 7.17A). After
slipping the constriction ring to the base of the penis, the vacuum is released and the chamber removed for taking pictures
(Figure 7.18). Adding a transparent ruler to this vacuum chamber allows measurement of the length of the erect penis of a
child (Figure 7.19).

(B)

Figure 7.16 (A) Simple, office-made pediatric penile vacuum system comprising two 50-ml syringes. (B) Vacuum-creating handle of an adult vacuum erection
device connected to a 50-ml syringe and actuated by the mother of the child.

(A)

(B)

Figure 7.17 (A) The more sophisticated pediatric penile vacuum system with a round vacuum chamber having a flat longitudinal surface and a vacuumcreating bulb. (B) Vacuum erection of a newborn.
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(A)

Figure 7.18

(B)

Examples of pediatric curvatures with a short-term constriction band at the base of the penis: dorsal curvature (A), S-shaped curvature (B).

(B)

(A)

Figure 7.19
chamber.

(A) The transparent ruler on the vacuum chamber allows measurement of the erect penile length in centimeters or inches. (B) Close-up of the
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8 Congenital penile
curvatures

Bow-like penile deformities (curvatures) were and still are an
inspiration to artists. They can be seen on many ancient sculptures, vases, or wall paintings, or in either modern art or folk art
(Figure 8.1). These were mostly mild curvatures which probably
did not disturb the subjects who served as models, and especially
the dorsal curvatures were seen as a depiction of better manhood.
In modern medicine, penile curvatures are defined as curvelike deformations of the penis during erections. The simple
congenital penile curvatures are characterized by normal flaccid
penile appearance associated with curvature in erection. The
bending can be toward any direction: to the right or to the left,
or dorsal or ventral (Figure 8.2). Some cases can even have a
combination of these deviations (Figure 8.3).
While abnormalities of the placement of the urethral meatus
are no longer considered to be uncommon, congenital erectile
curvature without hypospadias is still believed to be rare.
Differing from ventral chordee (seen mostly in hypospadias)
and dorsal chordee (seen mostly in epispadias), in cases of congenital penile curvature there is no additional tissue on or in
any portion of the corpora cavernosa.
Penile deviations can be congenital or acquired. The congenital ones are caused by asymmetric development of parts of
the corporeal bodies, resulting in curvature development
toward the short part during erection. Acquired penile curvatures are discussed in Chapter 14.
Congenital penile curvatures (which are erroneously named
penile chordee) differ from real penile chordee, seen mostly
in hypospadiac patients. In these cases there is no additional tissue on or in any portion of the corpora cavernosa. In simple
congenital penile curvatures, the deviations of the erect penis
are due to development differences in parts of the tunica albuginea of the corpora cavernosa. Whether the curvature is dorsal,
ventral, or lateral, it is related to local disproportional growth of
the tunica albuginea of the corpora cavernosa. In congenital
penile curvatures the reason for the disproportional growth can
be disrupted ultrastructural differences between the concave
and convex parts of the tunica albuginea. This disrupted ultrastructure at the convex part of the tunica albuginea, by interfer-

ing with its mechanical properties, allows more expansion to
this part of the corpora.1
In addition to corporeal disproportion as a cause of the
curvature, in ventral curvatures several reasons can be the
causative factor, such as short ventral penile skin, congenital
short urethra (if the corpus spongiosum does not develop properly and remains disproportionately shorter than the corpora
cavernosa it acts as a bowstring, bending the penis ventrally),
and fibrous tissue at the ventral part of the corpora cavernosa
(true chordee). In these kinds of anomalies, none of the curvature-causing factors involve the cavernous erectile tissues,
which remain intact. Only in cases where the congenitally
short urethra does not contain spongy tissue may the patient
report a flat penis (due to the lack of spongy tissue) and/or lack
of glans engorgement during erection.
In chordee with hypospadias the cause of the ventral curvature
can be a non-elastic urethral plate or fibrous tissue beneath the
urethral plate, or corporal disproportion. In some cases a combination of all these components is the cause of the deviation.

Prevalence
Despite the increasing awareness of penile erectile deformities
by patients and physicians, their incidence was not known until
a few years ago. Apart from in the hypospadic and epispadic
deformities, the shape and position of the penile shaft are rarely
studied. One study showed that the spontaneous direction of
the flaccid shaft in the newborn is in the midline in 76.8% of
cases, to the left side in 15.5%, and to the right side in 7.7%.2
Ebbehoj and Metz estimated an incidence of 0.37 among 1000
male patients in Denmark, but they also noted that the prevalence of penile curvature is probably higher than their estimate.
They calculated this number through distribution of the 1941
patients who they treated according to year of birth, compared
with the number of male subjects born during that year.3
Comparisons of case series with population-based studies do
not always help to determine the incidence of a disease or
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(A)

(B)

(D)

(C)

Figure 8.1

Antique (A, B), modern (C), and folk (D) artwork having the curved penis as subject.

deformity if the patient does not present for medical help.
Patients may not report this deformity because of its negligible
status or because of a lack of knowledge about the anomaly and
the possibility of its treatment.
In an incidence study we conducted, based on vacuum-induced
erections in unselected male newborns, we found that the prevalence of congenital penile curvature is 0.6%4,5 (Figure 8.4).
There may also be a familial predisposition to congenital curvature.6 Occasionally, father and sons or brothers may have a
similar condition. Unfortunately, this subject is not yet studied.

Repair
Curvatures of the penis are surgically curable lesions, but not
every penile deviation needs to be corrected. There is no doubt
that in many cases the angle of curvature causes not only sexual
dysfunction but also severe psychological problems. Usually surgical correction is required when coital function is impaired. If
the patient can penetrate without difficulty and both partners
enjoy the sexual act, there may be no need to try to straighten
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(A)

(D)

(C)

Figure 8.2

(B)

Different penile curvature directions.

(A) Ventral. (B) Dorsal. (C) Left lateral. (D) Right lateral.

Figure 8.3

Combined penile curvature: dorsal plus left lateral.
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procedure that is still used in its original form8 or in its several
modifications to surgically correct the deviation.
Congenital penile curvatures can be corrected by three main
surgical procedures, alone or in combination: (1) corporoplasty,
(2) urethroplasty, and (3) penile prosthesis implant.
This chapter covers the various corporoplasty techniques for
straightening penile curvatures. The use of urethroplasty and
penile prostheses for straightening certain curvatures is covered
in Chapters 18 and 19.

Corporoplasty
Figure 8.4 Vacuum-induced erections in a newborn for studying the incidence of congenital penile curvatures.

Various corporoplasty techniques have been developed for
repairing penile curvatures. A corporoplasty can be preformed
with the patient under spinal or general anesthesia or penile
block (see Chapter 2). A corporoplasty procedure can be done
with the entire surgical team standing. However, I find that the
most comfortable way to perform a corporoplasty is with the
entire surgical team sitting (on wheeled chairs). Such a setup
allows maximal comfort and mobility for the team (Figure 8.5).
The patient’s genitalia are scrubbed with povidone iodine
scrub and then with povidone iodine solution with the patient
lying on his back (Figure 8.6).
The approach to the tunica albuginea for performing any
one of the corporoplasty techniques is similar. According to the
direction of curvature, the tunica albuginea can be approached
through different incisions.

Penile skin degloving
Penile skin degloving by a circumcisional incision is the preferred one, allowing a very comfortable approach to almost
the entire penile shaft. This incision is made 0.5–1 cm below
the corona and deepened until Buck’s fascia is reached. If the
patient is not circumcised it is recommended to do a circumcision to prevent severe postoperative edema of the prepuce. By

Figure 8.5 The author’s preferred operating room setup for performing a
corporoplasty. The side the surgeon sits depends on the direction of curvature
to be repaired and whether the surgeon is right- or left-handed.

the penis. However, because of the possible psychosexual consequences of the deformity, it is advisable to correct most congenital curvatures at whatever age the patient applies. As in
hypospadias, when a congenital penile curvature is diagnosed in
childhood, its repair is recommended, to enable normal psychosexual development and prevent future dysfunctional sexual
behavior in adulthood.
According to Nesbit, the first congenital penile deviation
was treated by Young in 1932, but it was Nesbit himself who
first described this entity in 1954.7 He later performed the

Figure 8.6 The genitalia are meticulously scrubbed with povidone iodine
soap followed by aqueous povidone iodine solution.
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(A)
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(D)

(E)

(B)

(F)

(C)

Figure 8.7 Steps for penile skin degloving. (A) Subcoronal circumferential skin incision line. (B) The incision line is 5–7 mm below the corona. (C) The incision is deepened until the whitish Buck’s fascia is reached. (D) Sharp and blunt dissection is done over Buck’s fascia all along the penile shaft. (E) In parallel with
the degloving procedure, meticulous hemostasis keeps the surgical field clear of blood. (F) Dissection is continued until the penile base is reached.
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(A)

(B)

Figure 8.9

Penoscrotal incision for approaching the ventral penile base.

penis, or for degloving the penile shaft by inverting the penile
skin (Figure 8.9). The approach can be used in patients who do
not wish to be circumcised for the repair.

Figure 8.8 (A, B) Infrapubic incision for approaching the dorsal penile base
and the penile suspensory ligaments.

blunt and sharp dissection the skin is retracted toward the
penile base to deglove the entire shaft (Figure 8.7).

Infrapubic approach
This approach is used in ventral curvatures when the dorsal
corporoplasty procedure will be performed near the base of the
penis, or the penile suspensory ligaments have to be reached
(Figure 8.8). The approach can be used in patients who do not
wish to be circumcised for the repair.

Penoscrotal approach
This approach is used in dorsal curvatures when the ventral
corporoplasty procedure will be performed near the base of the

Figure 8.10 Z-incision to the dorsal penile skin for dorsal corporoplasty. A
similar incision can be made at the ventral or lateral penile skin for performing a
ventral or lateral corporoplasty.
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Direct skin incision
In almost all curvatures the convex part of the penile shaft to
be shortened can be reached through a direct penile skin incision over the corporoplasty site (Figure 8.10). Although this
approach may shorten the operating time, the scar developing
on the penile skin can retract, or may develop a keloid, and
visually disturb the patient. Especially when repairing a ventral
curvature my advice is not to use this approach, which will
result in a dorsal penile skin scar. It can be used in patients with
a dorsal curvature or in those who do not wish to be circumcised for the repair. Whenever it is to be used, the subject of
penile skin scar should be explained to the patient.

(A)

b

a

Excisional corporoplasty
Regardless of their etiology, the principle described by Nesbit is
the almost ideal primary repair principle for most penile curvatures8 (Figure 8.11A). The principle of this procedure is to
shorten the longer part of the tunica albuginea by excising
ellipsoid parts from the tunica, to make it equal in length to is
counterpart7 (Figure 8.11B). This is the most widely used surgical technique for correcting congenital penile curvatures.
Nesbit’s principle, either in its original form or in its modifications, is a relatively simple, one-stage operation, and it requires
only a short hospitalization. This principle can be applied for
the correction of adult as well as pediatric penile curvatures.9
However, in children with a small penis, my advice is to perform a procedure which will not involve removal of albugineal
tissue.

59

c

(B)

Nesbit corporoplasty
After retracting the penile skin, a tourniquet is applied at the
base of the penis (Figure 8.12A), and an artificial erection is
induced by injecting 50–100 ml of saline through a 21-gauge
butterfly cannula inserted into one of the corpora cavernosa
(Figure 8.12B). Then the locations of the ellipsoid parts of
the tunica to be removed are marked on the shaft using a surgical pen. These ellipsoids should be small, with the central
one being at the peak of the convex part (Figure 8.11B).
Alternatively, to mark the correct location of the ellipsoids,
Allis clamps can be used. Using Allis clamps, one or more ‘bites’
are taken from the most convex part of the tunica albuginea,
until the penis straightens.10 (Figures 8.12 and 8.13) Then the
ellipsoids marked by the jaws of the Allis clamps are excised,
taking care not to injure the cavernous tissues. In lateral curvatures one or two ellipsoids are excised from the most convex
point of the contralateral corpus. Dorsal curvatures are corrected
by removing symmetrical ellipses from the ventral side of both
corpora cavernosa, after mobilizing the urethra to prevent injury
of the corpus spongiosum. Ventral curvatures are corrected by
excising symmetrical ellipses from the dorsal side of both corpora
cavernosa, after mobilization of the dorsal neurovascular bundle;

Figure 8.11 (A) The Nesbit corporoplasty principle. a, excised ellipsoid
tunica albuginea segment; b, the gap; c, closure. (B) In the classical Nesbit corporoplasty several small ellipsoids are excised from the tunica albuginea with
their long axis horizontal. Then the edges are approximated for shortening
the length of the convex part.

otherwise, damage might be caused to the dorsal arteries,
deep dorsal vein, nerves to the glans, and the lymphatics
(Figure 8.13B).
The ellipsoid openings of the tunica are closed with 3/0
polydioxanone (PDS) or polyglyconate (Maxon®) delayedabsorption monofilament sutures. The artificial erection is
then repeated to verify the correction. Then, after meticulous
hemostasis of the penile shaft and the penile skin, the skin is
pulled back and sutured with 3/0 Vicryl Rapid®. A slightly
compressive dressing is placed around the penis to prevent the
development of edema and hematoma, and is left in place for
1–2 days. Patients are advised to refrain from sexual activity
for 6 weeks.
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(A)

(D)

(B)

(C)

(E)

(F)

Figure 8.12 Saline solution (0.09%)-induced artificial erection. (A) Application of a Penrose drain as a tourniquet to the base of the penis. (B) Injection of the
saline solution through a butterfly cannula to one of the corpora cavernosa for observing the curvature (in this case a dorsal curvature). (C,D,E) The Allis clamps
are applied to the convex ventral side of the penis to both sides of the corpus spongiosum. Care should be taken not to injure the corpus spongiosum with the
Allis clamps. (F) If applying the Allis clamps at both sides of the corpus spongiosum cannot provide a satisfactory straightening, the corpus spongiosum has to
be mobilized and the clamps applied more medially.

This technique has been criticized for its shortening of the
penis. In reality, neither after Nesbit’s corporoplasty nor after
one of its modifications does the penis become significantly
shorter. What is shortened is the convex side of the shaft,
which gives an illusion of length. There is no change in the
length of the concave side so there is no real shortening of the
penis. Before surgical correction it is important to explain this
fact to patients when discussing the surgical outcome.
Several techniques for straightening penile curvatures were
developed after Nesbit described his technique. All the modified techniques are based on the Nesbit principle of shortening
the convex part of the tunica albuginea.

Kelami modification
This is a refined Nesbit corporoplasty. In this modification,
Kelami described a simple technique for creating an artificial
straightening by applying Allis clamps to the convex part of the

corpora cavernosa and obtaining a preview of the outcome of
the corporoplasty procedure.10 According to this modification,
instead of removing ellipsoid shaped albuginea segments, in
order to prevent erectile tissue injury, diamond shaped segments
are removed by using a #11 scalpel blade with its cutting edge
upward. Then, two stay sutures are applied to the distal corners
of the opening, and the edges of the opening are closed in a
watertight manner using 3/0 PDS or Maxon in a U-shaped continuous suture10 (Figure 8.14).

Incisional corporoplasty
An alternative surgical procedure to Nesbit’s technique was proposed for lengthening the concave aspect of the curvature.11 This
technique was based on the Heineke–Mikulicz principle: in order
to lengthen the shorter, concave corpus, transverse incisions were
made to the concave aspect of the tunica albuginea which were
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(A)
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(B)

(C)

Figure 8.13 Artificial straightening for previewing the correction. (A) For artificially straightening a ventral curvature the Allis clamps are applied dorsally.
Care should be taken not to injure the dorsal neurovascular bundle with the clamps or during excision of the ellipsoids. (B) A more secure approach is to elevate
and mobilize the dorsal neurovascular bundle as a preparation to Nesbit corporoplasty. (C) In lateral curvatures the Allis clamps are applied to the convex
lateral side of the corpus cavernosum.

then closed longitudinally. This kind of repair could straighten
the curvature by elongating the concave aspect of the penis;
however, it caused a waist-like narrowing of the penis, which
resulted in a deformation of the penile surface during erection.
The longitudinal incisional corporoplasty technique is based
on an inverted Heineke–Mikulicz principle: shortening the
longer convex part of the corpora cavernosa by closing horizontally the longitudinal tunica albuginea incisions for equalizing
its length to the concave aspect of the corpora.
The longitudinal incisional corporoplasty procedure is my
preferred technique for almost all congenital curvatures, and
when indicated in acquired penile curvatures.12

Surgical technique
After degloving the penis, with a tourniquet at the base, an
artificial erection is created by injecting saline into the corpora

cavernosa (Figure 8.15A). Using Allis clamps, up to
1-cm bites are taken from the most convex side of the curvature (Figure 8.15B, C). To ease the bite taking and prevent
slippage of the clamp, I advise reducing the rigidity of the erection by stopping the saline infusion for 1–2 minutes, and also
to use only Allis clamps with sharp teeth. Additional Allis
clamps can be applied until the curvature is completely
straightened. The number of Allis clamps to be used and the
bites to be taken depend on the severity of the curvature.
Then, one by one, the Allis clamps are removed. The marks
left behind by the teeth of the clamps indicate the locations of
the incisions (Figure 8.15D). Holding the #11 scalpel blade
horizontal, with its cutting edge upward, the blade is inserted
into the tunica to perform the longitudinal incision, between
the marks left by the clamp (Figure 8.15E). This incision cuts
only the tunica, and does not damage the cavernosal tissues
(Figure 8.15F).
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(A)

(B)

a

b

c

d

Figure 8.14 Kelami modification. (A) Straightening a ventral curvature with Kelami modification. (B) Steps for performing a Kelami modified corporoplasty.
a, excision of a diamond shaped segment of the tunica albuginea; b, pulling the stay sutures for approximating the edges of the gap; c, d, closing the gap with
U-sutures and burying the dog-ears at the ends of the suture line to smoothe the surface.

By using a pair of small hooks, the direction of the longitudinal
incision is changed to a horizontal direction (Figure 8.15G) and
sutured using delayed-absorption, monofilament suture material
such as 3/0 Maxon or PDS (Figure 8.15H). We advise neither
the use of non-absorbable material which will remain permanently under the penile skin, nor the use of Vicryl, Dexon TM, or
Monocryl*, because these sutures lose their tension before the
healing process is complete, and can cause a recurrence of the
curvature.
At the end of the suturing, for smoothing the surface, the
remaining dog-ears and the knots are buried by inverting
sutures using the same suture material (Figure 8.15I, J). During
the entire procedure the wound is frequently irrigated with
gentamicin solution.
After closure of the incisions, by rapid injection, without the
tourniquet, the artificial erection is repeated to check the result
of the correction. In the case of residual curvature, this is
repaired by adding more incisions and closures. The entrance
hole of the butterfly needle is closed by a figure-of-eight suture
and the needle is removed.
Before pulling up the skin to cover the shaft a hemostasis
control is done along the penile shaft, and especially to the
inner surface of the skin (Figure 8.15K). Bleeders will result in
postoperative hematoma. The skin is pulled up and its edges are
sutured with fine, monofilament, absorbable suture material
(Figure 8.15L). Then a slightly compressive elastic dressing is
applied around the penis to prevent postoperative edema and
hematoma formation (Figure 8.15M). A penile block performed

at the end of the procedure controls the pain during the first
postoperative day (Figure 8.15N). The dressing is removed
24–48 hours after surgery.
The entire procedure is summarized in Figure 8.16.

Incisional corporoplasty in pediatric penile
curvatures
Although the classic Nesbit corporoplasty technique has been
used for straightening pediatric penile curvatures,9 because of
the size of the penis and the high risk of injury to the neurovascular bundle I do not recommend its use.
After achieving very satisfactory results using the incisional
corporoplasty in adults, I started to treat penile curvatures in
children with congenital penile curvature and in children with
hypospadias and residual curvature after complete excision of
the chordee, using the incisonal corporoplasty technique.12
Although incisional corporoplasty in children is very similar
to that in adults, there are certain points to be more careful of
because of the size of the penis.
The penis is degloved by a circumcisional incision about
5 mm below the coronal sulcus. During penile skin degloving,
great care should be taken not to injure the corpus spongiosum
and the neurovascular bundle in reaching Buck’s fascia. After
retracting the penile skin downward, a narrow Penrose drain or a
double-folded vasal loop is applied at the base of the penis as a
tourniquet. Then an artificial erection is created by injecting
saline into one of the corpora cavernosa using a thin butterfly
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Figure 8.15

(Continued)
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(H)

(I)

(K)

(J)

(L)

(M)

(N)

Figure 8.15 Steps of incisional corporoplasty. (A) Artificial erection. (B) Artificial straightening for previewing the result with Allis clamps applied to the most
convex part of curvature. (C) Close-up of the bite taken by the Allis clamp for shortening the convex part. (D) Arrows showing the marks left behind the Allis
clamp. These mark the location and length of the longitudinal incision to be made. (E) The longitudinal incision is made using a #11 scalpel blade held with its
cutting edge upward to prevent erectile tissue damage during the incision. (F) The 5–10-mm long longitudinal incision. (G) Small hooks turning the longitudinal incision into a horizontal one. (H) Horizontal closure of the incision using delayed-absorption suture material applied as a continuous lock suture. (I, J) The
dog-ears at the end of the suture line are buried using inverting sutures. (K, L) Meticulous hemostasis is done before replacing the penile skin.
(M) A slightly compressive dressing is applied around the penis. (N) Penile block to control postoperative pain.
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Figure 8.16 Diagrammatic summary of the incisional corporoplasty technique.

needle. Small Allis clamps are applied to the most convex part
of the corpora, taking bites of 3–5 mm in length, to preview the
straightening. These bites are very helpful for deciding the exact
site, length, and number of incisions to be made for straightening the curvature. In a case of dorsal curvature the Allis clamps
are applied to the ventral aspect of the corpora cavernosa at
both sides of the corpus spongiosum. In ventral curvatures they
are applied to the dorsolateral aspect of the corpora cavernosa,
and in lateral curvatures to the lateral aspect of the contralateral
corpus cavernosum at its most convex part. After removing the
clamps a longitudinal incision, tangential to the erectile tissues,
is made between the marks left by the Allis clamps on the tunica
albuginea, using a #11 scalpel blade held with its cutting edge
upward. Holding the edges of the incision from their middle
using small hooks, the incision is sutured horizontally using 4/0
or 5/0 Maxon or PDS sutures. The resulting small dog-ears at the
ends of the suture line are smoothed by burying sutures using the
same material. The straightening and watertightness of the closure is controlled by repeating the artificial erection (Figure
8.17). Then, after removing the tourniquet and meticulous
hemostasis, the penile skin is pulled to its normal position and
the skin edges are approximated using 5/0 monofilament rapidabsorption sutures. At the end of the procedure, for easing postoperative pain, either a penile or caudal block is done. Then the
penis is dressed using a Telfa® type non-sticking dressing to prevent hematoma and edema formation. The dressing is removed
the next day.

Advantages of incisional corporoplasty
Since no tissue segments have to be removed from the tunica
albuginea during incisional corporoplasty, the risk of injuring or

scarring the erectile tissues is very low. In the classic Nesbit
technique8 and the Kelami modification,10 segments of the
tunica have to be excised and dissected from the underlying
erectile tissues, increasing the risk of scarring in the erectile tissues. For the same reason, in the technique described here, scarring of the tunica at the site of the incisions is minimal,
preventing future curvature toward the repaired side during
development of the penis in the child. Children who were
under 8 years old at the time of the repair did not develop a curvature toward the repair site in adulthood.
This technique also abolishes the need to mobilize the neurovascular bundle and the corpus spongiosum for removing
segments from the tunica albuginea, which is necessary in
excisional corporoplasty techniques. Since the longitudinal
incisions made in the tunica are parallel to these structures, the
risk of causing an injury to them is very small.
Based on incisional corporoplasty principles, a modification
was proposed for straightening ventral curvatures. In this modification, instead of the couple of dorsal incisions made parallel
to the neurovascular bundle, a midline longitudinal incision is
made in the bed of the deep dorsal vein. Then the incision is
closed horizontally.13 The disadvantage of this technique is the
need to resect the deep dorsal vein and the circumflex
branches at the area of the convexity to perform the incision.

Plicational corporoplasty
In this procedure, neither are the tunical segments excised, nor
is the tunica incised. According to this technique, the convex
part of the tunica albuginea is shortened either by simple plicating sutures14,15 or by double cross-over stitching,16 applying
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(A)

Figure 8.17

(A) Intraoperative artificial erection of a 6-year-old child with dorsal curvature. (B) Result of a ventrally applied incisional corporoplasty.

(A)

Figure 8.18

(B)

(B)

(A) Variations of plication sutures. (B) Ventral curvature repaired by simple placating sutures.

non-absorbable stitches grasping deep into the tunica (Figure
8.18). Disadvantages of this approach are that the sutures can
cut through the tunica albuginea during firm erections before
complete healing occurs, and that palpable knots are left permanently beneath the penile skin. However, the knots can be
buried between the folds of the plication by using an inverted
suture technique.15

Some studies of the anatomy of the penis have shown that
there is a ‘no nerve zone’ along the 11 to the 1 o’clock position of
the penis.17,18 Although this neuroanatomical advantage allows a
dorsal plication to be performed at both sides of the deep dorsal
vein or beneath it, it has the disadvantage of depending on the
mechanical strength of the non-absorbable suture material during
erection. As with the other simple plication suture techniques,
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the midline plication is not recommended for use in adolescents
and adults who have rigid erections which have to withstand the
axial buckling forces applied to the penis during sexual intercourse.19
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9 Congenital penile
shaft rotation

Congenital rotation of the penis is uncommon, and its cause is
not clearly understood. It is often an isolated skin and dartos
defect causing abnormal adhesions between the skin and the
penile shaft. Sometimes the urethra and the corpora cavernosa
are all involved in this spiral rotation,1 making treatment of the
pathology more complicated. The penis may be rotated upon its
long axis either clockwise or anticlockwise, from a few degrees
to 90° and even 180°, with the urethral meatal slit directed outward or upward (Figures 9.1 and 9.2). The median raphe of the

penile skin also makes a spiral curve from the base of the penis
toward the meatus (Figure 9.3). Some patients with significant
rotation may have a defect in the position of the glans penis on
the corporeal bodies.2 Usually in this anomaly the erectile tissues are intact. Occasionally rotation of the penile shaft may be
associated with hypospadias.
Simple rotation is not a severe handicap, perhaps an aesthetic one, and it does not interfere with satisfactory sexual
activity. Although this rotation does not cause penetration

Figure 9.1

Figure 9.2

Clockwise rotation of penile shaft (45°).

Anticlockwise rotation of penile shaft (90°).
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Figure 9.3

Twisted penile raphe.

Figure 9.6

Incomplete derotation after adhesiolysis.

na
Figure 9.4

Culp’s repair for penile shaft rotation repair.

ra
3

9

Figure 9.5 Adhesiolysis performed for separating the penile skin from the
penile shaft.

Figure 9.7 Schematic drawing of corporopexy suture positions. na, normal
axis; ra, rotation axis; 3, 9, place of suture positions (in adults at 2 and
10 o’clock).
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(B)

(A)

(C)

71

(D)

(E)

Figure 9.8 Stages of corporopexy. (A) Left side corporopexy suture passing from the periosteum of the pubis and the tunica albuginea of the left corpus cavernosum. (B) Right side corporopexy suture. (C) Completed shaft derotation after corporopexy. (D) Aligned meatus and scrotal raphe. (E) Six months after repair.

problems, its existence may have a psychologic effect on those
affected and may cause psychosexual dysfunction. Surgical correction of the congenital rotation of the penile shaft may not be
necessary when the rotation is less than 45°. However, since
the surgical correction of this anomaly is relatively simple, if
the parents of a child or an adult patient requests it, it is recommended to correct rotations of less than 45° also.

Surgical repair
In the past, some authors noted that its surgical correction is
contraindicated,1 and others described a surgical technique
attributed to Culp for the correction of this anomaly.3
According to Culp’s method, an incision is made at the base of
the penis and the penoscrotal junction is freed. The penis and

the corresponding skin are then rotated to their normal axis,
and the skin edges are sutured (Figure 9.4). Performing a simple
skin repositioning may yield unsatisfactory results.4 If the rotation is caused by abnormal adhesions between the penile skin
and the penile shaft, the adhesions along the entire penile shaft
can be divided by systematically degloving the penile skin and
repositioning the twisted penile skin (Figure 9.5). To perform
this, first a circumcisional skin incision 5–7 mm below the coronal sulcus is made. This incision is deepened until the whitish
colored Buck’s fascia is reached. At this depth, the dissection
plane is almost without any vasculature. By sharp and blunt dissection the skin is degloved until the base of the penis is
reached. At the end of the dissection, if the rotation disappears,
the penile skin is pulled back and its edges are approximated,
repairing the placement of the twisted median raphe to its
straight direction.
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In case correction of the rotation is not complete after
adhesiolysis (Figure 9.6) and/or the corpora are also rotated, a
corporopexy procedure can repair the rotation of the penis5
(Figure 9.7). For this procedure, using a skin retractor the
suprapubic skin is elevated and the symphysis pubis is identified. The penile shaft is pulled outward to reach the first
centimeter of the corpora below the pubis. The penile shaft is
manually rotated until the position of the glans is corrected.
In children, a pair of 3/0 polydioxanone (PDS) or Maxon®
sutures are applied to the tunica albuginea of the respective
corpora cavernosa at 3 and 9 o’clock, and in adults at 2 and
10 o’clock. Then each suture is passed through the periosteum
of the lower edge of the corresponding pubic rami. During
tying of the sutures, the corrected penile axis is maintained
manually (Figure 9.8). Enough fibrotic adhesions develop
between the corpora and the pubis during absorption of the
sutures (6–8 months) to maintain the correction. In adults,
because of the risk of dehiscence during frequent erections,
non-absorbable braided sutures are preferred to absorbable
ones. Braided sutures become integrated into the fibrotic tissues, keeping the fixation much more secure than monofilament sutures. With monofilament ones, a capsule develops
around the suture, making the fixation unpredictable.
If the placement of the glans is twisted on the corpora cavernosa, the glans should be mobilized, rotated to a normal direction, and fixed to the tip of the corpora.2

At the end of the repair, the penile skin is pulled back, aligning the twisted median raphe to its straight position, and the
skin edges are sutured using fine, absorbable sutures. The penis
is dressed using a slightly compressive bandage to prevent
edema and hematoma formation.
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10 Penoscrotal
transposition

Anomalies of the scrotum are uncommon congenital conditions
of the male genitalia. Although such anomalies do not cause
dysfunction in childhood, these anomalies are troubling for the
parents, and in adult life can cause body image problems. In complete penoscrotal transposition the scrotum is located in a cephalad position with respect to the penis, in which the scrotum wraps
the base of the penis from above (Figure 10.1). This is a sporadically reported anomaly and should be separated from other scrotal
anomalies such as ectopic and accessory scrotum. In most cases of
ectopic or accessory scrotum, pouch-like scrotal tissue is found at
the suprainguinal, femoral, or perineal region. Sometimes the
testis may accompany the abnormal position of the scrotum.1,2

Figure 10.1

Penoscrotal transposition accompanying scrotal hypospadias.

As with most of the congenital anomalies, in scrotal anomaly
cases also, a careful clinical evaluation should be done to rule
out other concomitant anomalies, especially those of the urinary system.
The acquired form of penoscrotal transposition is one of the
main causes of dissatisfaction in men who undergo penile
lengthening procedures. In procedures based on release of the
suspensory ligament and skin plasty at the pubic skin, the base
of the penis becomes lower in its placement, giving an appearance of penoscrotal transposition (Figure 10.2).

Figure 10.2 Iatrogenic penoscrotal transposition caused by penile lengthening procedure during which the penile suspensory ligament was divided and
an inverted-Y skin plasty performed at the base of the penis.
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(A)

(B)

(C)

(D)

Figure 10.3 (A) Typical penoscrotal transposition. (B) The direction of the omega-shaped skin incision. (C, D) Transposition of the scrotal flaps beneath the
penile shaft lowers the scrotum to its normal anatomical position.

Surgical technique
In the presence of a normal penis, this anomaly does not cause
any sexual dysfunction. However, its surgical correction is recommended mainly for psychological reasons.3,4 When this
anomaly is associated with scrotal or perineal hypospadias,
where the scrotum is also bivalved, a staged surgical repair is
recommended to obtain a satisfactory outcome.
In cases of isolated penoscrotal transposition, an inverted
omega-shaped skin incision is made around the base of the
penis and the upper edges of the scrotal skin. The resulting scrotal flaps are closed beneath the penis to obtain a below-thepenis position to the scrotum (Figure 10.3). Another proposed
approach is to make a transposition of the penis without changing the position of the scrotum. For this repair, the degloved
penis is transposed upward, passing it through a buttonhole

prepared at the infrapubic area to bring the penis to its anatomically correct position. Then the penile skin is also transposed
to cover the penis in its new position.4
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11 Deviations in penile
erectile angle

Normally, in full erection, the penis assumes a position with an
angle of 45–90° to the plane of the abdominal wall. In young
males an erect penis can ascend to an angle of 30–45° and in
the elderly the erection angle may be lower than 90°. Ascent of
a penis during erection is attained by the ‘penile suspensory ligaments’ (Figure 11.1). These ligaments are important structures for maintaining a stabilized penile position during
erection and preventing its slippage from the vagina during
intercourse. It also gives an angle to the erect penis for allowing comfortable penetration.
The penile suspensory ligaments which stretch between the
pubis and the tunica albuginea of the corpora cavernosa suspend the root of the penis from the pubis. They consist of two
lateral circumferential fundiform ligaments and one median
suspensory ligament. The more superficial fundiform ligament is

merely a diffuse midline thickening of the superficial Scarpa’s
fascia. Beneath it, attached to the symphysis pubis, is the suspensory ligament, in continuity with Buck’s fascia. This is an
important structure for the maintenance of penile position during coitus. It keeps the base of the penis in front of the pubis,
supporting the mobile portion of the penis during erection. In
general, the complex of these ligaments is named the penile suspensory ligaments. Abnormalities of the penile suspensory ligaments result in deviations in the penile erectile angle and its
stability. The abnormal erectile angles and the instability of the
erect penile shaft, not only cause penetration difficulties, but
also a dislike of the cosmetic appearance of the erect penis,
leading to psycho-sexual dysfunction.
My experience has shown that, in young patients or young
couples who complain of penetration difficulties during intercourse, a regular physical examination of the genitalia is not
enough. Even if the size and shape of the flaccid penis is found
to be normal, questions about the stability of the erect penis
and examination of the penis and the suspensory ligaments are
very helpful to understand the underlying pathology.
Before starting any psychosexual evaluation of the problem,
the shape and the erection angle of the erect penis should be
assessed by autophotography. Requesting the patient to bring
pictures of his erect penis taken from various angles (as
described in Chapter 8), especially from the sides, may help in
diagnosing the reason for penetration difficulties, which may
be one of the rare erectile angle anomalies presented in this
chapter. Unfortunately, this pathology is not reported in the literature as separate entities. In the available vast literature I
reviewed I could not find reports of the anomalies described in
this chapter.

Non-erecting erection
Figure 11.1

Penile suspensory ligaments.

A relatively rare type of penile deformation is what I named the
‘non-erecting erection’. In this anomaly, the penis reaches its full
length and stiffness, but cannot ascend to its normal erectile
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(A)

(B)

(C)

(D)

Figure 11.2

(A)

(A–D) Examples of ‘non-erecting erection’.
b

(B)

a

Figure 11.3 (A) Documenting a ‘nonerecting erection’. The penile base axis
is lower than normal for a young male (a)
and the penile shaft axis is in an almost
perpendicular direction (b). (B) Manual
examination of the penile suspensory
ligaments.
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Deviations in penile erectile angle

angle as seen in a normal erection. The axis of the penile base
of the erect penis is lower than normal and the axis of the
penile shaft is almost perpendicular, with the tip of the glans
penis directed toward the floor (Figure 11.2).
The reason for this anomaly may be:

77

(A)

• Abnormalities of the penile suspensory ligaments (absence
or severe weakness);
• Severe ventral penile curvature at the penoscrotal level;
• A combination of both.
When the pathology is a lack or weakness in the penile suspensory ligaments, during physical examination fingers can be
inserted easily between the pubis and the corpora for a couple
of centimeters (Figure 11.3). In these cases the erect penis is
usually unstable during erection, and patients can manage to
penetrate by manually stabilizing their penis. However, the
unstabilized penis may slip out of the vagina during intercourse. If the reason for the pathology is severe curvature
caused by a shortness of the ventral tunica albuginea at the
level of the penoscrotal angle, the erect penis is usually stable
but it cannot ascend. In these cases, manually elevating the
penis for penetration is painful and not always possible.

(B)

Repair of non-erecting erection
The simplest approach to the penile base and the suspensory
ligament is through an infrapubic incision1 (Figure 11.4).
A 4–5-cm long horizontal incision is made along the lower edge
of the symphysis pubis and carried down through the suprapubic
fat, until the space between the penile base and the suspensory
ligament area is reached (Figure 11.4B, C).
The technique of the repair depends on the pathology.
In the case of absence or weakness of the penile suspensory
ligaments the repair is straightforward. A corporopexy to fix the
corpora to the pubic bone at the penopubic level restores
the function of the missing or weak ligament. For this repair
the penopubic space is approached through an infrapubic
incision (Figure 11.5A). An artificial erection is created by
injecting saline or a vasoactive agent to one of the corpora to
assess the degree of pathology. In complete absence of a suspensory ligament the ligament cannot be identified in penopubic space. For performing the corporopexy, the penis is
slightly pulled downward, and two pairs of 2/0 braided polyester anchoring sutures are passed through the tunica albuginea about 1 cm below the lower edge of the pubis, taking
care to be lateral to the neurovascular angle. Then the
sutures are passed through the periosteum of the pubis at the
level of the lower edge (Figure 11.6B). The artificial erection
is repeated and, with the penis in an erect state, the sutures
are tied, allowing an erectile angle of approximately 45°. The
reason for the use of braided sutures is to allow scar tissue to
enter within the braids and allow better fixation. If monofilament non-absorbable suture material is used, the tissues may
form a slippery capsule around the smooth suture, preventing
its fixation.

(C)

Figure 11.4 The infrapubic approach for repairing a ‘non-erecting erection’.
(A) The 4–5-cm long incision below the lower edge of the symphysis pubis.
(B) The penile suspensory ligament. (C) The dorsal penile base and the lower
edge of the symphysis pubis can be approached from this incision.
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(A)

(B)

Figure 11.5 (A) Penile suspensory ligament agenesis in ‘non-erecting erection’. (B) The corporopexy sutures passing through the tunica albuginea and the
periosteum of the symphysis pubis substitute the missing or weak penile suspensory ligament.

(A)

(B)

Figure 11.6 (A) Preoperative autophotograph
of a ‘non-erecting erection’. (B) Recreation of
the erectile angle by corporopexy. One year
after surgery.

The same corporopexy technique can be used for the
repair of acquired non-erecting erection that may be seen after
penile elongation procedures based on dividing the suspensory
ligaments.
In cases in which a ventral curvature is also present, first
the corporoplasty repair is done through the infrapubic
incision made for repairing the curvature. If repeated artificial
erection shows that the erectile angle is still low or the erect
penis is unstable, then a corporopexy is added to the procedure.

At the end of the procedure, the wound is dressed, with the
penis laying on the abdomen for 48 hours. During this period the
bladder is drained through a small-caliber urethral or suprapubic
catheter.
The patient is advised to keep the penis upward by wearing
tight underwear and tight trousers during the first 2–3 weeks
following the repair. He is also recommended to abstain from
any sexual activity for 6 weeks to prevent disconnection of the
corporopexy sutures (Figure 11.6).
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Figure 11.7

(B)
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(C)

(A-C) Examples of ‘hypererection’.

abdomen, making penetration very difficult, if not impossible.
In such cases the erection angle can reduce to almost 0°, with
the glans penis touching or almost touching the abdominal
wall (Figures 11.7 and 11.8). I named this phenomenon a
‘hypererection’.

Repair of hypererection

Figure 11.8 Intraoperative saline-induced ‘hypererection’. The distance
between the glans to the abdominal wall is 2 cm.

Hypererection
This is another rare anomaly of the penile erectile angle. The
reason for this anomaly may be:
• Severe shortness of the suspensory ligament;
• Severe dorsal curvature at the penopubic level;
• A combination of both.
When the suspensory ligament is too short, it will pull the
erect penis strongly toward the abdomen during erection and
cause a severe decrease in angulation between the penis and

The surgical approach is also through an infrapubic incision.1
Since the reason for hypererection is shortness of the ligament,
its release increases the erectile angle. If a partial release cannot repair the angulation, a complete transection of the ligament may be done (Figure 11.9). However, complete division
of the ligament may also result in instability of the erect penis.
To prevent this instability, after complete division of the suspensory ligament a modified corporopexy can be done to
increase the angulation. An artificial erection is created after
the ligament is cut. With the penis in an erect state the corporoplasty sutures are applied, and keeping the penis in 60° to
90° erectile angle the 2/0 braided polyester sutures are tied.
In combined cases of short suspensory ligament and severe
dorsal curvature a ventral corporoplasty should be added to
the procedure. Since the infrapubic incision alone does not
allow approach to the ventral side of the penis, either a second
incision is made at the level of the penoscrotal junction or a
formal penile skin degloving is done. This incision is a 5-cm
long, midline longitudinal one. The dissection is carried down
until Buck’s fascia of the corpora cavernosa is reached at the
penoscrotal junction for performing the corporoplasty (Figures
11.10 and 11.11). An alternative approach to such cases is the
single-incision perineal approach. Such an approach to the
suspensory ligament was described by Lupu and Gillespie
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(B)

(C)

Figure 11.9 (A) Short suspensory ligament. (B) Division line of the penile
suspensory ligament. (C) The entire flaccid penile shaft descends after division
of the penile suspensory ligament.

Figure 11.10 The ‘hypererection’ of the patient in Figure 11.8 was repaired
through two incisions: an infrapubic one for releasing the short penile suspensory ligament and a long penoscrotal incision for repairing the accompanying
bow-like curvature using incisional corporoplasty.
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(B)

Figure 11.11 (A) Saline-induced intraoperative ‘hypererection’ shows a 4-cm distance between the glans and the penile shaft which has an additional bowlike curvature. (B) Intraoperative result after division of the penile suspensory ligament through an infrapubic incision and incisional corporoplasty through a
degloved penis.

(A)

Figure 11.12

(A) Preoperative state of a ‘hypererection’.

(B)

Erection angle 35°. (B) Postoperative result.

during dismembered urethroplasty.2 With this approach, first
the ventral corporoplasty is done, the resulting angle of the
erection is checked, and then the suspensory ligament release
is done accordingly. This approach necessitates experience.
After repair of the hypererection, the wound is dressed but
the penis is kept free. The patient is advised to wear boxer type
underwear, not to keep the penis toward the abdomen, and not
to wear tight trousers. Abstinence from any sexual activity is
recommended for 6 weeks (Figure 11.12).
The simple and safe techniques presented in this chapter for
correcting these deformities have yielded excellent cosmetic and

Erection angle 85°.

functional results in five non-erecting erection (three combined
with ventral curvature) and six hypererection (two combined
with dorsal curvature) anomalies during the past 15 years.
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12 Hypospadias

Hypospadias is a congenital penile defect in which the urethra
opens onto the ventral part of the penis, scrotum, or perineum
(Figure 12.1). It is the result of incomplete development of the
urethra, which occurs in 0.3–0.8% of male newborns. About 70%
of hypospadias are distal or glanular, 10% mid-shaft, and 20%
(A)

proximal (penoscrotal, scrotal, perineal). In this deformity, the
incompletely formed corpus spongiosum extends alongside the
urethral plate and reaches the open glans wings. Hypospadias is
classified according to the placement of the urethral meatus on
the ventral side of the penile shaft. This classification allows

(C)

(D)

(B)

Figure 12.1 Hypospadias examples. (A) Glanular.
(B) Subcoronal. (C) Proximal penile. (D) Penoscrotal.
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A

B

C

Figure 12.2 Classification of hypospadias according to position of the urethral meatus (starting from tip of the penis). Anterior hypospadias: glanular,
subcoronal, distal penile; middle: mid-shaft, proximal penile; posterior: penoscrotal, scrotal, perineal.

selection of the most suitable repair technique (Figure 12.2).
Anterior hypospadias encompasses the location of the hypospadic
meatus: glanular, coronal, subcoronal, and distal penile. 12.2A
Middle hypospadias refers to a urethral meatus positioned at the
mid- or proximal penile shaft. 12.2B Penoscrotal, scrotal, and
perineal hypospadic meatus come in the group of posterior
hypospadias (not covered in this book). 12.2C Because of the
scope of this book, this chapter will deal with the repair techniques of anterior (glanular, subcoronal, distal penile) and middle
(mid-shaft, proximal penile) hypospadias.

Hypospadias surgery
The aim of hypospadias repair is to achieve a straight urinary
stream, a cosmetically acceptable penile shaft, glans, and meatus, and a straight penis in erection for adequate sexual function. When applying for surgical repair, patients and/or their
families wish to achieve a normal-looking and -functioning
penis. If the functional characteristics of the penis are not

taken into consideration, creating a mechanically functional
urethral tube and a cosmetically acceptable meatus is not
always satisfactory. Mainly for this reason, several of the old
hypospadias repair techniques yielded non-satisfactory results
in some patients. These patients remained either with a meatus
situated too low (similar to coronal or subcoronal hypospadias), or with a residual curvature or with a diverticulum or a
fistula (Figure 12.3). With the development of modern techniques, the results of primary repair of hypospadias became
very satisfactory, and the need for reoperations became rare.
‘What is the optimal age for performing a hypospadias repair?’
was a question asked in the past. Experience showed that
hypospadias repair in younger children is more successful than
operating upon older or adolescent boys.1 In older children the
complication rates can reach as high as 45%. The psychosexual
consequence of hypospadias repair is an additional subject to be
taken into consideration in the timing of the repair.
Hypospadias repairs performed during the first 2 years of life
result in far fewer psychosexual sequelae in adulthood.
We now know that penile size only moderately changes during the first years of life. Thus, the repair can be done starting
from 6 months of age. The difference in penile size between 1
year and preschool age is only 0.8 cm.2 Very rarely a penis is too
small for the repair. The use of androgens to achieve penile
enlargement in hypospadic children is an accepted procedure.
This treatment is done either by daily topical application of
dihydrotestosterone cream, starting 1 month before surgery, or
by an intramuscular injection of 25 mg testosterone enanthate
given 1 month before surgery.3
When a hypospadic child is born, the next visit to the
‘hypospadiologist’ should be at 6 months to explain to the
family about the surgery and decide the date for the repair.
When explaining the surgical procedure to the family, several of
the techniques should be presented. It is important to tell the
family that, with the child under anesthesia, after the child is
relaxed and the preputial adhesions to the glans are released,
the surgeon can perform a thorough examination of the penis
and make the final decision for the preferred surgical procedure.
The place of the hypospadic meatus, the size and shape of the
glans, the degree of curvature, and the shape and quality of the
preputium are important parameters when making the decision
on repair technique.
The question ‘Who should repair hypospadias?’ has to be
answered not only on the basis of ‘performing’ the repair but
also on the management of its complications, the need for
repairs, and the management of the urological and psychosexological consequences of the complications. To answer this question and analyze the results of hypospadias repair, it is important
to consider results for the ‘functionality of the repair’, the ‘functional re-do’s, and the treatment of direct and indirect complications of this surgery. Currently, hypospadias repairs are done
by pediatric urologists, general urologists, pediatric surgeons,
and plastic surgeons.
Hypospadias surgery is not for the inexperienced surgeon. An
experienced hypospadias surgeon is the one ‘ideally having an
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Figure 12.3 Examples of failed hypospadias repairs. (A) Retracted fish-mouth-like meatus after repair. (B) Severe ventral curvature after a distal penile
hypospadias repair. (C) Malpositioned urethral meatus at left side of the meatal slit (in reality a large fistula of the neourethra opening to the glans).
(D) Failed penile urethral reconstruction for a proximal penile hypospadias. (E) Retracted meatus (small arrow) and very large urethral diverticulum (large
arrow). (F) Persistent fistulae after several repairs.

annual volume of 40–50 cases’. Many of the hypospadias repair
procedures are difficult to learn.4 To prevent creation of the
‘hypospadias cripple’ of the future, the repair should be carried
out by an experienced surgeon. To learn hypospadias repair
surgery and gain enough experience, one has to take an active
part in hypospadias surgery for at least 1 year with an experienced surgeon. It is during this apprenticeship that the resident
learns the way the ‘master’ approaches different cases and the
tricks he/she uses, and the resident can proceed with first cases
only with the ‘master’ present in the operating theater.
Knowledge of the neurovascular anatomy of the hypospadic
penis, manual and imaginative dexterity, meticulousness, and
familiarity with all types of modern repairs, as well as experience, are very important for the success of hypospadias repair.
In addition to the optimal modern surgical technique to be

chosen for its repair, there are still controversial subjects in
hypospadias: the presence of penile curvature, the urethral
plate, and the ways to approach them.
Maximal physical comfort for the surgeon, good assistance from
the resident and surgical technician, optimal instrument kits, and
a surgical field free of blood or blood clots allows the surgeon to
perform the repair under optimal conditions. Maintaining a
bloodless field during the repair facilitates accurate placement of
the sutures. Although diluted epinephrine solution irrigations
have been recommended by several surgeons for creating vasoconstriction and obtaining a clean surgical field, my preferred
technique is to apply a tourniquet (an elastic vasal loop or a small
caliber Penrose drain) at the base of the penis. Releasing the
tourniquet every 10–15 minutes for a couple of minutes is advised,
to resume blood flow and detect and stop any bleeders.
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Adequate vascularization of the flap or graft bed is also a
major factor in the success of hypospadias surgery. The use of
well vascularized tissues for the repair, or approximating vascular tissues over the neourethra to increase its vascular bed, is a
must for the success of the repair. Wrapping a pedicled tunica
vaginalis flap5,6 or dartos fascia7 over the neourethra is an effective measure for the prevention of fistulae.
A successful repair of hypospadias can be achieved when
the three major components of the repair are taken into
consideration:
• The urethral plate and the restrictions it may cause;
• Penile curvature, its cause, and its repair;
• Urethral reconstruction.
All these are constant determinants to be taken into consideration and be repaired when using any one of the modern surgical
techniques. An additional determinant is postoperative erections. Although primary repair of hypospadias in adolescents
and adults is very rarely encountered in developed countries,
the repair of such cases can be problematic because of spontaneous postoperative erections. This is a possibility that should
be taken also into consideration when planning the repair of
a hypospadias in adolescents or adults. Perioperative antiandrogens may satisfactorily prevent these erections. Since their
effect is not immediate, my recommendation is to start the
treatment 3–4 weeks before surgery and continue for an
additional month after surgery.

The urethral plate
In general, the urethral plate configurations we see in hypospadias can be divided into two major groups.8 The first is a welldeveloped plate which contains an epithelial layer covering the
remnants of the spongiosum. This urethral plate is elastic and
does not cause ventral bending during erections. The bending
in such a urethral plate is caused by the fibrous tissue (real
chordee tissue) between the spongiosum beneath the urethral
plate and the tunica albuginea of the corpora cavernosa.
Excision of this fibrous tissue, leaving intact the urethral plate
with its spongiosum, usually straightens the curvature. In such
cases doing a dorsal corporoplasty alone without removing the
fibrous tissue may result in immediate straightening of the
penis, but in adulthood it will cause a ventral curvature because
of the developmental differences between the chordee tissue
and the corpora cavernosa.
The second type is a maldeveloped plate containing a thin epithelial layer covering a dense fibrotic tissue fixing the plate to the tunica
of the corpora cavernosa. This plate does not contain any spongy
tissue, it is not elastic, and even if it is dissected away from the
corpora it has a tethering effect on the corpora. In such cases,
leaving the plate intact and straightening the curvature by corporoplasty most probably will result in recurrent curvature in
adolescence. To prevent such curvature, dividing the urethral
plate at the level of the urethral meatus is mandatory to abolish

its tethering effect. Division of the urethral plate and its elevation allows good cleaning and complete excision of the chordee
tissue underneath, which sometimes extends toward the septum between the corpora. After completing the excision of the
chordee tissue, repeated artificial erection should be done to
confirm the straightening. In the case of residual curvature a
dorsal corporoplasty should be added. Only after verifying the
complete straightening of the penile shaft can the neourethra
be created using one of the urethroplasty techniques described
in this chapter.
Also, during adult hypospadias cripple repairs, in order to
make use of the urethral plate during urethroplasty, the plate
should be transected 5 mm distal to the meatus, the chordee tissue excised and elevated, the penile curvature straightened,
and then the neourethra constructed.

Additions to the urethral plate for lengthening
or widening
After transecting the plate, the gap between the orifice and the
remaining urethral plate can be patched either using a graft
taken from the inner surface of the prepuce9 or by mobilizing a
penile skin flap, as the author prefers to do (Figure 12.4 A–E). If
the urethral plate is short, and a one-stage tubularized incised
plate (TIP) procedure is planned, a wide patch is mobilized
from the inner leaf of the preputium. This flap should be wide
enough to be tubularized around a catheter (Figure 12.4 F–H).
For creating the penile skin flap, with the penis in artificial
erection, the needed flap to bridge the defect is drawn on the
penile skin lateral to the gap. This island flap is elevated, keeping intact its vascularization. This flap is laterally mobilized for
about 5–10 mm to bridge the gap. Then the flap is sutured to
the edge of the urethral plate and the proximal stump with 6/0
polydioxanone (PDS) or Maxon®. This can be followed either
by a single-stage onlay procedure or by a staged repair.
If the urethral plate is too narrow and a TIP procedure is difficult to perform, a plate widening procedure can be performed
by grafting the longitudinally incised urethral plate as a first
stage of the tubularizing procedure (Figure 12.5) (see ‘Snodgraft procedure’ in this chapter).
In penoscrotal hypospadias (as well as scrotal or more proximal hypospadias) the urethral plate is too hypoplastic to be preserved. Its dissection or excision, or excision of the underlying
fibrous tissue (fibrous chordee), may not correct the curvature
completely. In such cases a corporoplasty is the best approach
for completing the straightening of the penis.

Penile curvature in hypospadias
The ventral curvature seen in many hypospadias cases may differ from the ventral curvature seen in congenital penile curvatures without hypospadias or it may be related. In congenital
ventral penile curvature without hypospadias, the urethral
meatus is positioned normally at the tip of the glans and the
urethra is normal, but in erection the penis is curved ventrally
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Figure 12.4 Lengthening the urethral plate with skin flaps. The flap can be elevated from either the penile skin or the inner leaf of the preputial skin.
(A) Short, non-elastic urethral plate. (B) Division of the urethral plate allows manual straightening of the curvature. (C) Elevation of penile skin flap for bridging the gap. (D) Mobilization and positioning of the penile skin flap. (E) Lengthened urethral plate as a first-stage procedure. (F) Elevation of preputial flap for
enlarging (widening or elongating) the urethral plate for a one-stage tubularized incised plate (TIP) procedure. (G) Positioning and fixing the flap at its midline
to the corpora cavernosa with absorbable sutures. (H) Tubularization of the incised native urethral plate and preputial flap.

because of the shorter ventral tunica albuginea of the corpora
cavernosa. In hypospadic patients the penile curvature may be
the result of several factors. They can each appear separately or
they may be in different combinations.8
Fibrous chordee: real chordee tissue. This is a strand of connective tissue stretched like a cord between the hypospadiac meatus and the glans penis under the urethral plate, tethering the
urethral plate onto the corporeal surface. It is the most common cause of hypospadic ventral curvature.
Abnormally developed deficient urethral plate. The usual urethral plate is elastic and does not have a tethering effect during
erections. If the plate is deficient it acts as a fibrous band, and,

even after its separation/mobilization from the ventral part of
the corpora or excision of the chordee tissue (if present), it will
not allow straightening of the penis.
Asymmetric development of the tunica albuginea of the corpora
cavernosa with a shorter ventral aspect. The presence of this
development disproportion may be an additional cause for the
ventral curvature seen in some hypospadias cases. In most
cases, there is a combination of chordee tissue and corporeal
disproportion.
Cutaneous chordee caused by ventral skin deficiency. This is a
very rare cause of ventral curvature. The importance attributed
to it as a cause of ventral curvature can be misleading. Ventral
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Figure 12.5

Widening of the urethral plate for a TIP procedure.

penile skin deficiency can cause curvature only if it is tightly
attached to a deficient urethra lacking its elastic spongy tissue.

Straightening the penile curvature in
hypospadias
In hypospadic curvatures an association of one or more of the
factors listed above can be the cause of the curvature. Each and
all of them should be corrected individually for successful repair
of the deformation. Fibrous chordee must be excised, short urethral plate divided and elongated, and corporeal disproportion
corrected by corporoplasty. There may be still some surgeons
who think that a corporoplasty during hypospadias repair may
not be safe in the pediatric population, fearing secondary penile
deformities during penile growth. Many years of experience
have shown that, when it is done properly, performing a corporoplasty in early childhood does not cause a curvature in
adulthood.
Several corporoplasty techniques are available for straightening the disproportionately developed tunica albuginea (see
Chapters 8 and 14). Some authors prefer to perform the classical Nesbit corporoplasty,10 and others use one of its several
modifications, such as cutting along the edges of the ellipse
that would be removed in the classical Nesbit corporoplasty
and burying this segment of the tunica by attaching the external edges of the incision.11 Although it is also possible to
achieve adequate straightening of the penile shaft with plicating sutures applied to the dorsal aspect of the shaft without
excising the tunica albuginea, these stitches do not hold long
term, and float free in the subcutaneous tissues.11 In order to
obtain a predictable result during corporoplasty, it is preferable
to have incision edges at the suture line. Cut edges heal much
better than wrinkles obtained by simple plications, which may
heal in an unpredictable way. The healing time for the cut
edges is much shorter and predictable than the incisionless plication techniques. It is not recommended to use non-absorbable

suture material for penile straightening at any age. These
sutures loosen with time and remain permanently under the
skin. Non-absorbable, especially monofilament sutures, may,
more than the absorbable ones, cut the tissues like a cheesewire because of continuous tension, and they become loose
with time. Delayed-absorption monofilament suture material
such as Maxon® or polydioxanone (PDS) is very strong and
holds its tension for several weeks, allowing ample time for tissue healing without cutting the tissues. Then it gradually softens and completely disappears. Even though small children do
not have strong spontaneous erections, when repairing a pediatric curvature it is still advisable not to use sutures such as
Vicryl®, Dexon®, or Monocryl, which lose their tension in a
shorter time and are absorbed more quickly.
To decrease the possibility of leaving behind a residual curvature or its recurrence, it is very important to look for all of the
four causes of penile curvature mentioned previously, which
may accompany the hypospadic deformity, and approach them
systematically:
• Artificial erection by saline injection into one of the corpora without a tourniquet at the base and without manually
pulling the penile skin backward. This should be done
before degloving the penile skin.
• Drawing two parallel lines at both sides of the urethral
groove from the tip of the glans down to the hypospadiac
meatus (Figure 12.6A). For a Mathieu-type repair these
lines are continued below the meatus for demarcating the
meatal-based flap (Figure 12.6B). For TIP repair, a midline
line is drawn at the urethral plate, starting from the glans,
down to the hypospadic meatus (Figure 12.6C).
• Full-thickness elevation of the urethral plate with its underlying spongiosum tissue, by dissecting it from the corpora
cavernosa without disconnecting it from the glans or the
meatus. Then, if it is present, excision of the chordee tissue
from the ventral corpora starting from the glans toward the
meatus (Figure 12.7).
• Repeat artificial erection. If the urethral plate is well developed and the ventral tunica albuginea is not deficient, the
penis resumes its straight form.
• If a ventral curvature is still seen, the presence of residual
chordee tissue as well as the elasticity of the urethral plate
should also be checked. During artificial erection a well
developed urethral plate shows its elasticity. This can be
checked by passing a forceps between the corpora and the
urethral plate and pushing it outward (Figure 12.8). Another
way of checking is to straighten the semierect penis by pressing the thumb at the most convex part of the curvature and
pulling back the glans with the index finger (Figure 12.9). If
the plate is deficient, it will not allow this manual straightening. The manual straightening is easily feasible only when the
plate is naturally elastic. Trying to dissect tissue layers from
under the plate to allow more elasticity may severely disrupt
the blood supply of the urethral plate.

12-Yachia-8031.qxd

10/19/2007

3:16 PM

Page 89

Hypospadias

(A)

(B)

(C)

Figure 12.6

Preparation of the urethral plate for tubularization (A) and Mathieu-like repair (B). (C) TIP repair.

Figure 12.7
beneath it.

Elevation of the urethral plate for excision of the chordee tissue

• In case the plate is adequate and the cause of curvature is the
shortness of the ventral tunica albuginea, performing an incisional corporplasty is recommended. The rationale behind the
incisional corporoplasty technique is to reduce the risk of
injuring the neurovascular bundle during its mobilization and
during removal of the Nesbit ellipsoids. All transverse incisions to the dorsal and lateral tunica albuginea for removing
segments of it have the potential risk of cutting through the
nerve paths. Dissection of the neurovascular bundle and its
elevation for preventing this risk may also cause neurovascular
injury in itself. Since the longitudinal incisions made during

89

Figure 12.8

Checking elasticity of the urethral plate.

the incisional corporoplasty are almost parallel to the nerve
paths, the risk of injury is very small. The incisional corporoplasty technique performed in hypospadias cases is similar to
the technique used for the repair of congenital curvatures in
adults and children (see Chapter 8). The only difference is
that in children 4/0 or 5/0 Maxon or PDS (depending on the
age of the child) is used instead of 3/0 Maxon or PDS used in
adults. For deciding the location and the number of incisions,
use of the ‘artificial straightening technique’ first described by
Kelami is recommended.12 This maneuver allows an excellent
preview of the straightening. This is achieved by pinching the
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convex part of the curvature using Allis clamps during artificial erection. In pediatric hypospadias cases, small, narrowjawed Allis clamps are used. The two Allis clamps are applied
at the dorsolateral side of the corpora cavernosa for reducing
the risk of injury to the neurovascular bundle. Pinches of
approximately 0.3–0.7 cm done at the most convex part of the
curvature usually straighten the penis. The longitudinal incisions at the tunica are made between the marks left by the jaws
of the Allis clamps (Figure 12.10).

quate vascularization of the repair site. The use of well vascularized tissues for the repair, or approximating vascular tissues over
the neourethra to increase its vascular bed, is a must for the success of the repair. In many cases the success rate of a particular
hypospadias repair technique is measured not only by the cosmetic and functional outcome of the repair but also by its postoperative fistula rates. However, by understanding the reason for
failures of past techniques, by better planning and refining of the
surgery, and with the possibility of using new and better suture
materials, the outcome of this surgery became much more successful, and the development of urethrocutaneous fistulae became a
relatively rare complication. A very important point in hypospadias surgery is, during suturing, inverting the skin edges toward the
neourethral lumen to prevent fistula formation (Figure 12.11).
The existence of a myriad of techniques developed for the
repair of hypospadias is the proof that none of them were ideal
for creating a normal-looking and -functioning penis. Many
techniques were also tried for the prevention of urethrocutaneous fistula formation, which is the most common complication in hypospadias surgery. Wrapping a pedicled tunica
vaginalis flap5,6 or dartos fascia7 over the neourethra became
standard procedure for the prevention of urethrocutaneous fistula development (Figure 12.12).
A hypospadias repair cannot be satisfactory if a cosmetically
acceptable glans is not created. This can be obtained by aggressively elevating the lateral wings of the glans and then covering
the neourethra with these wings. This covering is done in two
layers, first approximating the spongy tissues of the glans and
then the edges of the glanular wings, using absorbable sutures
(Figure 12.13).

Urethroplasty in hypospadias
The major targets in the success of hypospadias surgery are:
straight urinary stream, a cosmetically acceptable penile shaft,
glans, and meatus, a straight penis in erection, and prevention of
postoperative fistulae. These can be attained by taking care of ade-

Surgical techniques
Many glanular and coronal hypospadias cases can be successfully
repaired by meatal advancement and glanuloplasty (MAGPI).13 More
proximal anterior hypospadias needs tubularization for creating the
distal urethra. The techniques for this repair are glans approximation
(GAP),14 the flip-flap (Mathieu or meatal-based flap)15 technique,
or the more recent tubularized incised plate (TIP).16

Figure 12.9 Manual straightening of a curvature to check elasticity of the
urethral plate.

A

B

C

D

E

Figure 12.10 Dorsal incisional corporoplasty for straightening a hypospadic ventral curvature. A, ventral curvature with an elastic urethral plate; B, artificial
straightening; C, sites of dorsolateral longitudinal incisions for corporoplasty; D, dorsal view of longitudinal incisions and their horizontal closure; E, straightened
hypospadic curvature.

12-Yachia-8031.qxd

10/19/2007

3:16 PM

Page 91

Hypospadias

Figure 12.11 Inverting the skin edges toward the lumen during suture passing reduces the possibility of fistula formation.
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urethral groove (Figure 12.14Ba, b). Using pointed sharp scissors,
the crushed skin is cut longitudinally. This cut can be made
directly; however, crushing the skin web reduces bleeding from
the glans. The edges of the incision at 6 and 12 o’clock are
approximated using 6/0 Maxon or PDS (Figure 12.14Bc). If
dog-ears remain after suturing, these are trimmed and the edges
are again sutured. This maneuver mobilizes the meatus toward
the tip of the glans. For repairing the shape of the glans and to
give a more normal look to it, a glanuloplasty should be added.
This is obtained by applying a small surgical hook or a suture at
the most pointed part of the frenular skin incision and pulling it
forward. This maneuver reshapes the frenular aspect of the
glans and covers the advanced urethra (Figure 12.14Bd). In the
case of excess glanular tissue at the edges of the inverted-V it is
excised. Then the glanular edges are approximated using 6/0
Maxon or PDS applied in two layers as horizontal U-sutures.
The remaining penile skin incision is sutured using rapidabsorption (5/0 or 6/0 Monocryl) sutures. There is no need to
use a urethral stent, catheter, or suprapubic drainage after the
procedure.

Glans approximation procedure (GAP)

Figure 12.12 Covering the neourethra with a dartos fascial flap to prevent
fistula formation.

These techniques allow repair of the distal urethral defect in
pediatric hypospadias repair without curvature, and in those
cases with a well developed elastic urethral plate. In cases with
curvature, if division of the urethral plate is necessary, the
placement of the meatus becomes more proximal. Such cases
can be repaired with an onlay urethroplasty, transverse tubularized island preputial flap, or one of the modifications of the
staged TIP repair.

Meatal advancement and glanuloplasty
(MAGPI)
Meatal advancement and glanuloplasty is indicated for glanular
or coronal hypospadias cases. In this technique, either a horizontal or an inverted-V subcoronal skin incision with its
pointed angle toward the direction of the meatus is made
(Figure 12.14A). Then the dorsal-web skin bridge at the urethral groove is crushed using a small and straight hemostatic
clamp, pinching the skin between the meatus and the tip of the

This procedure was described for the repair of glanular or coronal hypospadias. The ideal patient for this procedure is the one
who has a wide and deep glanular groove, which will allow
tubularization of the distal urethra around a 12-French catheter
or stent. If the groove is not deep enough, performing a TIP procedure is recommended.
For performing a GAP, a U-shaped incision is made parallel
to the glanular groove (Figure 12.15). The incisions parallel to
the groove are deepened in order to allow mobilization of the
glans to cover the repair. Inverting the edges of the skin toward
the lumen, the distal urethra is tubularized over a 12-French
stent or catheter using 6/0 Maxon or PDS sutures (Figure
12.11). Then the glans edges are approximated over the
neourethra using 6/0 Maxon or PDS applied in two layers. The
external sutures are applied as horizontal U-sutures (Figure
12.13). The stent or catheter can be left in place for a day or
two, until the edema resolves.

Meatal based flap/flip-flap (Mathieu)
The original Mathieu technique from 1932 described a flap
elevated from below the hypospadic urethral meatus to create
the ventral part of the distal urethra (Figure 12.16A). This
technique was modified in 1994 for preventing the development of urethrocutaneous fistulas frequently seen using the
original technique. In this modification, the suture line of the
flap was covered with a vascularized subcutaneous flap elevated from the dorsal aspect of the penis17 (Figure 12.16B).
This modification proved itself by reducing the urethrocutaneous fistula rates to less than 4%. In addition to this, the
vascularized subcutaneous flaps have additional advantages.
They prevent adhesions between the neourethra and the
penile skin covering it, allowing excellent skin mobility
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Figure 12.13

(B)

(C)

(D)

(A–D) Covering the distal neourethra with aggressively elevated glans wings results in good glans cosmesis.

(A)

(B)

a
Figure 12.14
a,; b,; c,; d,.

(A)

Figure 12.15

Anterior urethral tubularization for a glans approximation procedure (GAP).

b

c

Submeatal incisions for performing a meatal advancement and glanuloplasty (MAGPI) repair. (B)

d
Stages of the MAGPI procedure.
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Figure 12.16 (A) Classical Mathieu procedure. (B) Modified Mathieu procedure for fistula prevention by covering the suture lines with a vascularized subcutaneous flap. (C) Modified Mathieu procedure for creating a slit-shaped meatus (Barcat balanique groove).19

during erection. Also, by providing a vascular bed to the distal part of the skin flap, it reduces the possibility of development of meatal stenosis and meatal retraction caused by distal
skin flap ischemia.

Penile or preputial skin flap
The use of an onlay island flap is a versatile technique for midpenile shaft and more proximal types of hypospadias repair.
Differing from adult anterior urethroplasty techniques, using a
flap rather than a graft should be preferred in pediatric
hypospadias repairs. Flaps grow with the child, whereas grafts
may shrink. The flaps can be elevated either from the inner
surface of the preputium (Figure 12.17) or from the penile skin
(Figure 12.18).

Transverse tubularized island preputial flap
When the urethral plate cannot be preserved, for single-stage
hypospadias repairs the use of a transverse preputial island flap
elevated from the inner surface of the preputium is an alternative for tubularization. Long-term follow-up indicates that
when this technique is used the long-term stricture rates are
much better than those obtained with grafts using non-genital
skin.20 However, in general, such flaps have higher complication rates than onlay urethroplasty.20,21

Transverse tubularized island preputial flaps are elevated
from the inner surface of the preputium (Figure 12.17). The
skin island is left attached to its vascular pedicle along the
dorsal aspect of the penis. The depth of the vascular pedicle
to be elevated is according to the location of the hypospadic
meatus and also the length of the tube needed (Figure 12.19).
This is important for allowing adequate mobility to the flap
and performing the anastomosis without tension. Although
this technique is mostly used for posterior hypospadias cases,
it can be used in middle hypospadias cases with inadequate
urethral plate in whom the plate should be resected or
divided for achieving a straight penis. This repair has higher
complication rates than onlay urethroplasty. 20,21 Although
the preputial flap is well vascularized it has a higher risk
of diverticulum formation.22 By using a transverse tubularized
island flap, a full-circumference urethral substitution can be
achieved in one stage. However, a staged repair is recommended in order to have enough well vascularized and
mature tissues to create the neourethra.

Tubularized incised plate (TIP) – Snodgrass
procedure
The observation that excision of the urethral plate could not
always straighten the hypospadias curvature led to the development
of a very versatile tubularized incised plate (TIP) technique

12-Yachia-8031.qxd

94

10/19/2007

3:16 PM

Page 94

Text Atlas of Penile Surgery

Figure 12.18

Figure 12.17

(A)

Penile skin island flap used as an onlay for hypospadias repair.

Transverse preputial island flap.

(B)

(C)

(D)

Figure 12.19 Tubularized preputial island flap. (A) After elevation of the flap and its tubularization a longitudinal buttonhole is prepared for ventralizing the
tube. (B) The traction suture of the glans is passed through the buttonhole. (C) The island flap tube is ventralized. (D) Longitudinal positioning of the island flap
tube for creating the neourethra.

based on the urethral plate.23 TIP was developed by Snodgrass
in 1994 as a modification of the Thiersch–Duplay technique.16
Historically, the Thiersch–Duplay technique was developed in
part for repairing an epispadias case and in part for repairing a
hypospadias case. Thiersch tubularized the dorsal urethral plate
to repair an epispadic penis in 1869 (Figure 12.20A), and
Duplay tubularized the ventral urethral plate in a hypospadic
penis in 187424,25 (Figure 12.20B). Although the Thiersch–
Duplay technique was described more than a century ago, in
cases without chordee and with an elastic urethral plate, even
now it can be used with very satisfactory results.26
The TIP technique is essentially a tubularized repair based
on the Tiersch–Duplay technique to which a full-thickness

longitudinal midline incision to the urethral plate is added
(Figure 12.21). TIP became widely popular because of its technical simplicity27 and also its versatility, which allows the repair
of distal as well as penile shaft hypospadias, and the excellent
glans cosmesis it yields by creating a vertically oriented meatus.
It has the advantage of allowing the neourethra to be constructed without skin flaps or grafts. TIP can be used in primary
repairs as well as in repair failures in which the urethral plate
has been preserved. In this technique, the entire urethral plate
is incised along its midline from the hypospadic meatus to the
tip of the glans, and is left open for secondary epithelialization.28 The midline longitudinal relaxing incision widens the
urethral plate and allows its tubularization in one stage, without

12-Yachia-8031.qxd

10/19/2007

3:16 PM

Page 95

Hypospadias

95

(B)

(A)

Figure 12.20 The classic Thiersch and Duplay techniques. (A) The original Thiersch technique for tubularizing the dorsal urethral plate for repairing an epispadias case (1869). (B) The original Duplay technique for tubularizing the ventral urethral plate for repairing a hypospadias case (1874).

A

D

B

E

the need for flaps or grafts. This longitudinal dorsal incision
heals without scarring the urethra.
In addition to its technical simplicity, TIP became widely
popular because of its low complication rates.27 It gives the best
cosmetic result in hypospadias surgery. Surgeons repairing
hypospadias know that to create a vertically oriented urethral
meatus during hypospadias repair is a challenge. Accumulating
experience showed that this could be best achieved using the

C

F

Figure 12.21 Tubularized incised plate (TIP) procedure.
A, marking of the lateral edges of the urethral plate and the
midline incision; B, incision of the edges of the urethral plate
and the midline; C, D, tubularizing the incised urethral plate;
E, interposition flap for covering the suture lines;
F, glanuloplasty.

TIP repair. When this technique is performed meticulously, the
cosmetic appearance of the meatus is excellent.
Although originally the technique was described for the primary repair of distal and mid-shaft hypospadias, later its use was
expanded for the repair of more proximal hypospadias29 (Figures
12.22 and 12.23), in reoperations.30,31 Since its first publication,
several modifications were made to the original technique. One
of these was, instead of the vascularized subcutaneous tissue
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Figure 12.22 (A) Glanular hypospadias with a mild glanular
groove to be repaired by TIP. (B) Proximal penile hypospadias
with a flat glanular groove to be repaired by TIP.

flap, the use of a de-epithelialized skin flap interposed between
the suture line of the tubularized neourethra and the skin.
Surgical technique for TIP
Using a skin marker, the lateral edges of the plate and the location of the midline incision are marked. As with other repair
techniques, in this technique also the use of intraoperative artificial erection allows good assessment of the curvature and the success of its correction. If a ventral curvature is observed during
artificial erection, the chordee tissue beneath the urethral plate is
completely excised. Any residual chordee is repaired by incisional corporoplasty or one of the Nesbit-type corporoplasties.
Then the urethral plate is incised deeply from the hypospadic
meatus to the tip of the glans. Simulation of the tubularization is
done by wrapping the plate over a 12-French catheter before
incising the lateral edges of the plate. Then, according to the
measurement taken by this ‘wrapping’, the lateral edges of the
strips are incised and connected by a U-shaped incision passing
3–4 mm below the hypospadic meatus. The next step is to make a
semicircular skin incision 0.5 cm below the corona to deglove the
penis. Then the lateral edges of the plate strips are elevated and
wrapped around a 12-French catheter using 6/0 Maxon or PDS in
two layers: the first in single sutures and the second as a continuous suture. Care should be taken to invert the edges of the incision and not to pass the sutures from the dermis, in order to
reduce the risk of fistula formation.
Maintaining a bloodless field during the repair facilitates the
accurate placement of the sutures. This can be maintained by
applying a tourniquet using either an elastic vasal loop or a small
caliber Penrose drain at the base of the penis. Releasing the
tourniquet every 15–20 minutes for a couple of minutes is advised
to resume blood flow and to detect and stop the bleeders.
Mobilizing a barrier layer between the neourethra and the
skin is important to reduce the possibility of fistula formation.
After creating the neourethra, an interposition flap is covered
on the suture line. This flap may be either a well vascularized
subcutaneous tissue flap, preferably taken from the dorsal
preputium, or a de-epithelialized skin flap or tunica vaginalis.

Although some authors find the use of a dorsal preputial dartos
flap to be more reliable than a penile ventral dartos or dartos
adjacent to the neourethra,32 others find ventral based flaps easier to harvest for covering the neourethra.33 In any case, the
suture line fixing the interposed layer should not overlap the
suture line of the neourethra. Then a glanuloplasty is performed
by wrapping the coronal edges of the glans wings around the
neourethra, using 5/0 or 6/0 PDS or Maxon applied as horizontal U-shaped sutures. The ventral edge of the neomeatus is
sutured to the glans with sutures applied at 5 and 7 o’clock.
Applying more sutures increases the development of meatal
stenosis. The repair procedure is completed by approximating
the skin edges. The bladder is filled and a small cystostomy tube
is inserted. The 12-French urethral catheter is changed to a 10French urethral stent. To prevent hematoma and edema formation, the penis is dressed with a Telfa® type dressing which is
left in place for 2 days. In very distal repairs there is no need to
insert a cystostomy tube, and the patient is allowed to urinate
through the stent.
If the patient or his parents are interested in retaining the
foreskin after hypospadias repair, and the repair can be done by
either the Tiersch–Duplay or the TIP technique, there is a possibility to reconstruct the hypospadic preputium. This is done
after completion of urethroplasty and glanuloplasty. For reconstruction of the preputium and wrapping it around the glans,
the edges of the V-shaped preputial gap are excised and the
inner and outer layers of the preputial skin are sutured using
6/0–7/0 absorbable suture material34 (Figure 12.24).

Snod-graft procedure
This is a progression of the Snodgrass technique. When the
urethral plate is poorly developed, the single-stage TIP procedure can be modified to a staged repair. In this modified technique the midline releasing incision along the urethral plate,
instead to be left to epithelialize, is augmented by applying a
graft into the defect. During the first stage the incision is
grafted to widen the urethral plate (Figure 12.25A). At the
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Figure 12.23 (A) The midline incision (arrow)
and along both sides of the urethral plate of the
patient from Figure 12.22B. (B) Buttonhole
(arrow) at the dorsal dartos interposition flap to
be passed over the glans and covered over the
neourethra. (C) Covering the interposition flap
over the neourethra. (D) Glans closed around the
neourethra. (E) The natural-looking slit-shaped
urethral meatus 6 months after repair.

second stage performed 3–6 months later, the urethral plate is
tubularized either without a midline incision of the patch or
with it (Figure 12.25B).
A modification of the Snod-graft procedure can be used in cases
of inadequate urethral caliber after hypospadias repair. This repair
can be done by grafting the longitudinally incised dorsal aspect of
the narrow urethra, almost similar to the dorsal onlay urethroplasty used in urethral stricture in adults (Figures 12.5 and 12.25).

The two-stage Bracka procedure
Bracka described a two-stage procedure for the repair of difficult
primary or re-do proximal hypospadias cases in which the curvature is too advanced and the urethral plate is too short.35 In
the first stage of this technique a new urethral plate is created
by using preputial or other non-genital material. This grafting is
done after maximal straightening of the penile curvature is
achieved. In the second stage the urethral plate is tubularized
for creating the neourethra.

Dressing after hypospadias repair
Although it seems to be a trivial issue, dressing of a penis after
its surgical repair is important. The penile dressing not only has
to separate the wound from the environment, but also has to
reduce the development of edema and hematoma formation
and limit movement of the penis for patient comfort. There are
several penile dressing techniques used after hypospadias repair.
In children my preferred technique is to wrap around the penis
a Kendall Telfa ‘ouchless’ non-adherent dressing and fix it to
the lower abdominal wall by Steri-Strips® (Figure 12.26A, B).
The Telfa dressing is an absorbent cotton pad covered from
both sides with a perforated non-adherent film. It does not stick
to the penis, and is ideal for primary dressing for lightly draining
wounds. This dressing also comes in AMD (antimicrobial dressing) form. The Telfa (AMD) contains polyethylene biguanide,
and reduces the possibility of nosocomial infections. Dressing
with Telfa allows spontaneous voiding through the anterior
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foam dressing. Cavi-Care is a two-part, room temperature
vulcanizing foam made of polydimethylsiloxane and a catalyst. The base and catalyst are mixed in a 1:1 ratio and the
mixture poured around the penis (Figure 12.26D). The final
volume of the resulting foam is 3–4 times that of the original
mixture. This foam is soft, pliable, and slightly absorbing.
Both dressings slightly compress the penile shaft and prevent
the development of postoperative edema or hematoma, and
also limit spontaneous erections of the patient.
Figure 12.24

Reconstruction of the preputium after hypospadias repair.

(A)

(B)

Figure 12.25 Snod-graft procedure. (A) First stage of Snod-graft procedure. Urethral plate widening. (B) Second stage of Snod-graft procedure.
Tubularization of the widened urethral plate 3 months after the first stage.

opening of the dressing and also, if used, protrusion of the stent
or catheter.
In adults my preferred technique is to wrap a non-adhering
Telfa dressing around the penis and over it to wrap a slightly
compressive elastic bandage (Figure 12.26C). Another alternative is to use a ‘foam dressing’ which also does not adhere
to the skin.37 Cavi-Care* (Smith & Nephew) is such an in situ

Complications
In general, the complications developing after hypospadias
repair can be divided into two major groups: appearance and
dysfunction. What is important to the patient is how near his
repaired penile shape is to a normal penis in flaccid as well as in
its erect state, urinating with a single stream, and having a normal sexual life. Abnormal shape of the glans and position and
shape of the urethral meatus, small penile size caused by surgery,
twisted penile shaft, position of the penis in regard to the scrotum, sprayed urine stream, fistulae, post-voiding dribbling,
residual curvature of the penis, low force ejaculation caused by
urethral or meatal stenosis, or urethral diverticulum are serious
reasons for the development of psychosexual problems in
patients (Figure 12.3).
Post-hypospadias repair, urethrocutaneous fistula is the most
common complication (10–15%), with which the success rate of
a particular technique is often measured (Figures 12.3F and
12.27). This is followed by diverticulum formation (Figures 12.3E
and 12.28) and stricture.37,38 Experience has shown that transverse tubularized island preputial flap repairs have higher complication rates than onlay urethroplasty.20,21
The very important points in hypospadias surgery for preventing fistula formation are inversion of the skin edge toward
the lumen during suturing (Figure 12.11), and covering the
neourethra with well vascularized tissue flaps.
The reason for the development of secondary diverticulum
after hypospadias repair is inadequate support of the ventral surface of the neourethra. This may occur especially when an
onlay urethroplasty is done and the distal neourethra is surrounded by the glans. Passing of urine with high pressure
through the ventrally unsupported neourethra results in turbulence of flow. This turbulent flow then encounters the well supported (by the glans) segment of the distal urethra, which acts
as a functional stricture. Hydrodynamically passing the urine
from a supported into an unsupported lumen and then into a
well supported lumen increases the pressure in the unsupported,
patched, urethral segment. This is especially important after a
tubularized or ventral onlay urethroplasty. Such turbulence and
pressure increase first cause the development of sacculation
which later leads to diverticulum (Figure 12.29).
Tunneling the urethra through the glans, or wrapping the
glans wings around the distal neourethra, carries the risk of
development of a functional or real stricture at the level of the
glans. Stricture due to this, or stenoses developing after catheter
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® ‘ouchless’ nonFigure 12.26 Penile dressings after hypospadias repair. (A, B) Penile dressing using Telfa®
adherent dressing after pediatric hypospadias repair. (C) Penile dressing in adults using a Telfa non-adherent
dressing covered with an elastic bandage for slight compression. Note that the dressing is secured at its base to
the skin with fine sutures applied at 3 and 9 o’clock. (D) Non-adherent foam dressing.

or stent removal, can initially be managed by careful dilatation.
In the case of frequent recurrence the stricture should be
treated by surgery.

Hypospadias cripple/salvage
hypospadias repair
Psychosexual studies carried out in children and adolescents
who underwent hypospadias repair have shown that dissatisfaction rates are higher than expected.39–41 The main reasons for
dissatisfaction are bad cosmesis, meatal malplacement (mainly
too low placement), splaying during urination, ventral curvature
in erection, meatal or urethral stricture, fistulae, etc. Such
patients apply for corrective surgery.
Repeated unsuccessful attempts to correct postoperative
deformation, especially when accompanied by severe curvature
or penile disfiguration, have a serious negative impact on the
psychosexual development of these patients, interfering with
their sexual life.

If hypospadias repair surgery is a technically demanding
procedure, repairs of failures are much more demanding.
Correction of a repeatedly failed hypospadias repair is a surgical challenge because the repair is done using surgically damaged tissues which may be inadequate for the repair. Since
each patient has a different deformation, experience and surgical creativity are needed when treating such ‘hypospadias
cripples’. This becomes a bigger challenge when the problem
is not only fistulae or urethral stricture, but also severe penile
deformation. Most patients have had several previous unsuccessful hypospadias repair attempts in their childhood, leaving them with a variety of deformations, such as a meatus
near the glans but with severe ventral penile curvature
(Figure 12.30). Some may have a disfiguration of the glans
after a failed Mathieu-type repair (Figure 12.31). Others may
have a large fistulous tract which looks like a malpositioned
meatus (Figure 12.32) or a complete dehiscence of the repair
(Figure 12.33).
Most reoperations for ‘hypospadias cripples’ are in adults who
underwent their surgery more than 15–20 years ago, when the
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Figure 12.27 (A) Fistula after a Mathieu repair for distal penile hypospadias. (B) Ascending urethrogram showing the fistula (arrow). (C) Urethral end of the
fistula. Note the tip of the guide-wire protruding from it.

(A)

(B)

Figure 12.28 (A) Ascending urethrogram
showing the post-hypospadias repair
urethral diverticulum. (B) Entrance to the
diverticulum as seen in urethroscopy
(arrow).

repair techniques were less sophisticated. In these patients, an
attempt to straighten the penile shaft by dissecting the restricting neourethra and the additional ventral scar tissues will result
in retraction of the urethral meatus backward, even to the
penoscrotal level. In such cases, the aim of the repair is to construct a smooth urethra with an adequate caliber, to repair any
residual curvature, and to construct a cosmetically acceptable
penile shaft and glans penis.
Buccal mucosa onlay grafting can be used for salvage
hypospadias repairs when adequate penile skin is not available
for building a neourethra. If the entire penile urethra has to be
recreated, an alternative is using the available penile skin for

tubularization and ventral penile shaft resurfacing with a scrotal
skin flap. Another alternative is to perform a pedicled scrotal
skin replacement anterior urethroplasty (harvesting the scrotal
flap along the raphe, which contains few hair follicles), and in
the case of curvature to combine it with incisional corporoplasty for achieving satisfactory cosmetic and functional results.
Studies have shown that almost half of adolescents who
underwent hypospadias repair would like to have further reconstruction if their penises can be reshaped to a more normal
appearance.40 Some of these patients are ashamed of the size
and shape of their penis and develop a ‘locker-room syndrome’,
some remain with a severe curvature causing penetration
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Figure 12.29 Mechanism of post-urethroplasty diverticulum formation. a,
laminar urine flow in normal urethra; b, slight turbulence of urine flow at the
dorsal onlay urethroplasty site supported by the corpora cavernosa; c, d, sacculation and diverticulum formation of the urethra at the unsupported ventral
onlay site.

Figure 12.30 (A) Severe distal ventral bending as the result of an unsuccessful childhood hypospadias repair (autophotography). (B) Intraoperative
artificial erection showing ventral bending and large distal fistula.

difficulties, and some others urinate only sitting because of
spraying. Some complain of bad-smelling urine, or develop urethral stones or hair balls. Post-urination dribbling and urethral
fistulae are also quite common in unsuccessful repairs. These are
the main reasons that patients who underwent a hypospadias
repair in the past developed body image problems, because of
their unhappiness with the aesthetics of the outcome.
The correction of a hypospadias repair may be very similar to
a primary repair, but it can also be difficult because of the badly
vascularized scarred tissues at the repair site.

Ventral curvature repair in hypospadias
cripples

Figure 12.31

Failed Mathieu-type hypospadias repair.

Patching or corporoplasty?
Trying to extend the short side of the corpora by patching
the concave part of the tunica albuginea is a very delicate and
extensive procedure. Lengthening of the shortened side of the
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(B)

Figure 12.32

Retracted fish-mouth meatus (A) and unrelated congenital dorsal curvature (B).

(A)

(B)

Figure 12.34 Repair of a long urethral stricture after failed penoscrotal
hypospadias repair. (A) After degloving the penis the stenotic urethra is
opened all along from its ventral aspect. (B) The midline Snodgrass incision
and elevation of the glanular wings before tubularizing the urethra.
Figure 12.33 Complete dehiscence of a proximal penile hypospadias
repaired during childhood.

corporeal body requires performing transverse incisions and
covering the gaps by an autograft of tunica albuginea, tunica
vaginalis, or dermis. There are many potential complications
after such a repair, which include future or immediate erectile
dysfunction. In such cases, if the penile length is adequate, my
personal preferrence is to perform a corporoplasty. If the patient

is a child, performing a corporoplasty may shorten the penis by
0.5–1.0 cm; however, in children, shortening of the penis is not
usually noticeable. If the curvature is severe and the possibility of
shortening will be noticeable, a patching procedure can be performed after explaining the risks to the parents of the child or to
the adult patient and receiving their written informed consent.
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Figure 12.35 Repair of a hypospadias cripple with a severely curved penis
using a combination of several repair techniques. (A) Autophotography of
the deformed penis. See also Figures 12.3B and 12.30. (B) Retracted urethral
meatus. (C, D) Division of the urethral plate at the level of the meatus.
(E) Preparation of the pedicled scrotal skin flap for constructing the long
neourethra. (F) Tubularization of the flap. (G) Straightening of the penile
curvature by dorsal incisional corporoplasty (longitudinal incisions closed
horizontally to shorten the convex aspect (a)) and ventral reverse incisional
corporoplasty (horizontal incisions closed longitudinally to lengthen the ventral aspect (b)). This is followed by anastomosis of the tubularized scrotal skin
flap to the bulbar urethra. Note the distal urethral reconstruction using the
urethral plate as part of the neourethra. (H) Closure of the distal neourethra.
(I) Closed distal neourethra. Note that the lateral suture lines will be covered
by the glanular flaps. (J) Glanuloplasty and penile shaft recovering. (K) One
week after the procedure.

Urethral stricture repair
In the case that a urethral stent or catheter is left, during the
postoperative period it is recommended to keep the urethral
meatus clear of blood clots. Inflammation of the meatus can
result in a stenosis. Application of a steroidal skin cream can
also reduce the possibility of stenosis development. Early meatal
stenoses developing after catheter or stent removal initially can
be managed by careful dilatation. In the case of frequent recurrence, the stricture should be treated by surgery, not earlier than
3–4 months after catheter removal. During this time the stenosis should be managed by gentle dilatations and application of
steroidal skin creams.
Urethral strictures should be corrected by an open surgical
procedure. In adults this is performed after a single attempt to
manage the stricture by internal urethrotomy. The repair can be
done either by a single-stage procedure or, in long and severe
strictures, with a staged repair. A Snodgrass type procedure
(TIP) can be used for such a repair in one stage (Figure 12.34).
A staged repair is especially helpful in long penile urethral strictures that develop after unsuccessful penile or penoscrotal
hypospadias repairs.
If there is no adequate penile skin to create the urethra and
cover the penile shaft, during the first stage a ‘Snod-graft’ procedure can be done by incising the urethral plate longitudinally
and grafting it to obtain enough tissue for constructing the
urethra during the next stage. The second stage is performed 6
months later when all inflammatory reaction at the ventral
penile skin and the urethral plate subsides and the skin becomes
soft and pliable (Figure 12.25). Complex deformations can be
repaired with a combination of techniques to recreate the urethra and reshape the penis (Figure 12.35).

Fistula repair
Urethrocutaneous fistula repair should be done by strictly
adhering to some basic surgical principles:

• Allowing enough time interval between repairs (at least 6
months);
• Complete excision of the fistula tract;
• Minimal cautery use;
• Closure of the fistula with fine, absorbable, preferably
monofilament suture material (5/0–6/0 Monocryl) applied
in skin/mucosa inverting manner;
• Avoidance of tension of suture line;
• Overlaying the repair with vascularized tissue (dartos);
• Overlaying the entire repair with a skin flap to prevent any
overlapping suture lines;
• Suprapubic urinary diversion.
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13 Epispadias

Epispadias as an isolated embryologic defect is a rare anomaly,
with an incidence of 1 in 117 000 males.1 Usually the epispadic
penis is short and flat, with a broad dorsal mucosal strip which
is the typical dorsal epispadic urethral groove, and wide at its
base. The glans penis is open and flat, with the meatus on the
dorsal penile shaft. In these children usually the dorsal aspect of
the preputium is absent. In pure epispadias cases the urethra is
along the dorsum penis, ending somewhere on the penile shaft.
In most of these cases the patient is continent. The urethral
opening can be on the glans, anywhere along the dorsal surface
of the penis, or at the penopubic junction. As with hypospadias, the epispadic penis can be classified according to the location of the urethral meatus: glanular, penile, or penopubic
(Figure 13.1). In erection the epispadic penis is short and dorsally curved because of the dorsal chordee tissue, short dorsal
urethral plate, and its attachments to the separated pubic bones
pulling the penis toward the body (Figure 13.2).
In general, cleft glans penis is a very rare variation of glans
anomaly. Starting from the first case reported in 1897,2 and the first
reported in the English literature in 1914,3 only a few reports can
be found in the literature. These rare publications reported single
cases in which the urethra was in the normal ventral position and
a vertical cleft of the glans.4–6 A more rare condition is cleft glans

penis associated with epispadias7,8 (Figure 13.3). The incidence of
this anomaly is even rarer than that of complete epispadias.9
Almost all glanular epispadias patients have a competent
bladder neck and are continent. In penopubic epispadias there
is a very high percentage (up to 70%) of bladder neck and
sphincteric incompetence, resulting in incontinence.10 As
such, epispadic patients with a meatus situated at the penopubic level who have incontinence should be seen as bladder
extrophy patients and be treated as such.1
(A)

(B)

c

b

a

Figure 13.1
c, penopubic.

Epispadic penis classification.

a, glanular; b, midshaft;

Figure 13.2 The short, severely dorsally curved erect epispadic penis.
(A) Spontaneous erection. (B) Intraoperative artificial erection. Note the tip
of the glans touching the abdomen.
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Figure 13.3 Cleft glans penis associated with penopubic epispadias and an
intact preputium.

Figure 13.5

An extrophy–epispadias complex patient.

starting with bladder neck reconstruction and postponing the urethral and penile repair to a later stage10 until bladder capacity
increases, or vice versa, completing as the first stage the urethral and
penile repair and later reconstructing the bladder neck.1 It is the
experienced surgeon’s decision to choose either approach.1

Surgical repair

Figure 13.4

Short epispadic penis in an adolescent.

In epispadias the penile size is variable, but it is always much
shorter than the average penile size. This shortness and severe
dorsal curvature seriously affect the ability of the patient to perform penetrative sexual intercourse. Because of these reasons
and the placement of the epispadic meatus this anomaly
requires a meticulous and often a staged surgical repair. Usually
epispadic patients do not suffer from erectile dysfunction if their
blood supply to the corpora was not injured during their several
repair attempts for urethral reconstruction, penile elongation,
and straightening. Even after a successful repair, the main problem for these patients is sexual or psychosexual dysfunction
caused by their penile size, and infertility because of a lack of
ejaculation or very poor semen quality (Figure 13.4).
When epispadias is a part of the bladder extrophy–epispadias
complex, these children face a series of surgical procedures for bladder closure, creation of the continence mechanism, and reconstruction of the external genitalia (Figure 13.5). In incontinent epispadic
patients with sufficient bladder capacity, both bladder neck repair
and urethroplasty can be done as a one-stage procedure. If bladder
capacity is small, the repair should be done as a staged procedure:

Since bladder closure and repair of the bladder neck is outside
the scope of this book, this chapter will concentrate on the
reconstructive techniques for the epispadic penis.
The great challenges for the reconstructive surgeon repairing
the epispadic penis are creating adequate penile length,
straightening the severely curved penis, and creating a penopubic angle for allowing comfortable penetration. An additional
challenge is adequate skin coverage of the straightened and
elongated penis. In some cases penile epispadias can be repaired
by a combination of chordee release and urethroplasty, in one
stage. However, many cases need a staged approach. Through
meticulous handling of the tissues, very acceptable functional
and cosmetic results can be achieved.11
The primary aim of the surgical treatment is to create a penis
which will have a straight, cosmetically acceptable appearance and
reasonable length for allowing adequate penetrative sexual intercourse. The inherent shortness and flatness and the severe dorsal
curvature in erection makes the epispadic penis so anatomically
deficient that surgically it is seldom possible to reach a normal-looking penile size. Although there is yet no optimal surgical procedure
for reshaping the genitalia in these patients,12 it is possible to create
a rounder and straight penis with the available surgical techniques.
Despite this, the inadequate penile length remaining after such a
repair is a major cause of dissatisfaction in these patients.13
However, after surgical repair, most patients can have sexual intercourse and reach orgasm, but rarely can ejaculate (Figure 13.6).
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Figure 13.7 Degloved epispadic penis with an intact preputium. Note that
artificial erection is obtained by injecting saline using two separate butterfly
needles, one into each corpus cavernosum. Because of the lack of interconnection between the two corpora a forceps can be pushed easily between them.
Figure 13.6
its repair.

The 6-cm long erect penis of an epispadic patient after

(B)

(A)

(C)

Figure 13.8 Two-stage simple procedure for epispadias repair. (A, B) Dorsal urethral plate elongation of penopubic epispadias by VY plasty during which the
fibrous chordee tissue is resected for penile straightening. (C) Simple tubularization of the dorsally positioned urethra and glanuloplasty.
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(A)

(B)

(C)

Figure 13.9 (A) Tubularized incised plate (TIP)-like repair for midshaft epispadias without ventralizing the epispadic urethra. (B) TIP-like repair of a mid-shaft
epispadias – 5 weeks after repair. (C) The same case 8 months after repair. Note the slit-like meatus positioned at the tip of the glans.

(A)

(B)

(C)

Figure 13.10 (A) Penopubic epispadias with circumferentially intact preputium and bivalved glans. (B) Use of the inner leaf of the preputium for performing
an onlay procedure to a dorsally positioned urethra. (C) Glanuloplasty of the same patient.

Differing from the corpora cavernosa of a normal penis,
the epispadic corpora cavernosa do not intercommunicate.
Because of this, every surgical repair for epispadias should start
by inducing an artificial erection, injecting saline into both
corpora cavernosa simultaneously, for assessing the presence
and degree of the dorsal curvature (Figure 13.7).
In glanular epispadias with a straight penis, even if the penile
urethra is situated dorsally the repair can be done by tubularizing the distal urethra and wrapping the glans based flaps around
it (Figure 13.8). If the glans is flat, to prevent a dorsally situated
meatus and to centralize it, a tubularized incised plate (TIP)like repair can be done to obtain a slit-shaped meatus situated
at the tip of the glans. For this, a midline longitudinal incision
is made to the dorsal urethral groove. Additionally, two incision

lines are made on the lateral edges of the groove including the
glans. Then the distal urethra is tubularized and the suture line
is covered with a layer of dartos mobilized from the penile shaft
or the preputium. The distal neourethra is then covered with
the dorsal lateral glans wings (Figure 13.9).
If the urethral groove is deep, ventralization of the dorsal
urethra is not a must to obtain a normal-looking shaft and
glans. If the dorsal urethral groove is deep, and the preputium is
intact and covers the bivalved glans circumferentially, the
inner surface of the dorsal preputium can be used for an onlay
flap (Figure 13.10). In such a case, through a circular incision
along the edge of the prepuce, the inner and outer leaves of the
prepuce are dissected and separated. Then the penile skin is
degloved. If artificial erection shows dorsal curvature and the
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(C)

Figure 13.11 Cantwell–Ransley epispadias repair. (A) After separation of the corpora cavernosa from each other a horizontal incision is made to each of them
at the most concave part of the tunica albuginea. (B) The tunical incisions straighten the penile shaft. (C) Rotational caverno-cavernostomy for completing the
straightening and giving a rounder shape to the flat penile shaft.

Figure 13.12 Simple rotational corporoplasty for straightening mild epispadic
curvature. Note the increasing distance of the stitches.

penis is short, a dorsal patch adds to the penile length. If the
penile length is satisfactory and the curvature is mild, a ventral
corporoplasty can be done for straightening the penis.
In places where there is no possibility to refer the patient to a
center specialized in such surgery and the patient has only penile
epispadias, an alternative is to perform a less sophisticated
surgical procedure and reach an acceptable penile reshaping.
Such an approach may reduce the very high complication rates
seen in the hands of inexperienced surgeons who try to use the
sophisticated surgical procedures which need large experience.
In such cases, after inducing an artificial erection, parallel incisions are made along the dorsal urethral groove and the penile
shaft is degloved, leaving the dorsal urethral groove intact.
Then an extensive chordectomy is done for penile straightening
and to gain penile length. To reshape the penis, full mobilization
of the corpora cavernosa, including freeing their adhesions to the
pubis, should be performed. Chordectomy should be deepened
toward the septum between the corpora cavernosa and continued
until the pubis. The chordee tissue expanding below the pubic

attachments also have to be excised in order to add to the penile
length. In persisting dorsal curvature, instead of performing a
ventral corporoplasty that may cause further penile shortening, a
reverse incisional corporoplasty can be performed. For performing this repair, after aggressive chordectomy, small transverse
incisions are made in the dorsal concave tunica albuginea bilaterally. These incisions are closed longitudinally using delayedabsorption monofilament synthetic sutures (Maxon® or
polydioxanone (PDS), 4/0 or 5/0 in children and 3/0 or 2/0 in
adults). The reason for making small incisions is to prevent a
waist-like deformation of the penile shaft.
An alternative to reverse incisional corporoplasty is the use
of autologous patches taken from the testicular tunica vaginalis
applied to the concave dorsal side of the incised corpora cavernosa in an H-shape. The patching of each corpus cavernosum
should be done separately. These maneuvers usually lengthen
the penis by a few centimeters; however, it leaves the penile
shaft without enough skin to cover the new length. The shaft
can be covered by skin grafts or pedicled scrotal skin or ventral
penile skin flaps, or by a combination of them.14,15 Such flaps
allow covering the dorsal aspect of the penis with untouched
penile or scrotal skin. My personal preference is to use scrotal
skin flaps wrapped around the penis, with the longitudinal
suture line along the ventral aspect of the penis. As such it
prevents the development of a dorsal scar and allows creation of
a reasonable penoscrotal angle. It also replaces the malplaced
scrotum (high) to a lower position.
An alternative is to bury the penile shaft into the anterior
aspect of the scrotum and, after a 3–6-month period, to wrap
the penis with the well vascularized scrotal skin. An important
advantage of using scrotal skin is the excellent erogenous sensation which it provides.
For mid-shaft or penopubic epispadias, or even in glanular
epispadias, the presence of severe dorsal curvature indicates the
need for a more aggressive surgical approach. For such cases,
one of the two most accepted techniques can be used for repair.
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(C)

(D)
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Figure 13.13 Epispadic penile skin coverage. (A) Partial penile skin coverage
with a pedicled scrotal skin flap. (B) First step for penile skin resurfacing by
burying the penile shaft beneath the anterior scrotal penile skin. (C) Three
months after penile shaft burying. (D) Penile resurfacing using the anterior
scrotal penile skin for wrapping around the penile shaft. (E) Three months
after penile resurfacing (before definitive glanuloplasty).

Cantwell–Ransley penile reconstruction consists of wide mobilization of the urethral plate from the underlying corpora, and
corporeal lengthening by dividing the suspensory ligaments and
attachments to the undersurface of the pubis. This is
followed by longitudinally separating the corpora from each
other and making horizontal incisions at the tunica albuginea
at their most concave aspect, for corporeal straightening
(Figure 13.11A, B). The neourethra is prepared from a ventral

pedicled preputial tube and glanular tubularization. Passing the
proximal end of the neourethra through the separation between
the corpora for its anastomosis to the native urethra creates
continuity. Then the dorsal incisional gaps are sutured face-toface to each other (rotational caverno-cavernostomy) for correction of the curvature (Figure 13.11C). If the curvature is not
so strong a rotational corporoplasty may be done to straighten the
penis without tunical incisions (Figure 13.12). The procedure is
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Figure 13.14 Glanuloplasty. (A) State of the glans after
several unsuccessful repairs. (B) One week after definitive
repair. (C) One month after repair. (D) Voiding with satisfactory stream.

(A)

(B)

(C)

Figure 13.15 Glanuloplasty in adult epispadias. (A) Dorsally open flat glans in an adult extrophy–epispadias complex who was treated in childhood
by uretero-sigmoidostomy. Before WV plasty for penile shaft elongation. (B) Dorsal tubularized urethroplasty and closure of the glans. (C) Six months after
glanuloplasty.
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completed by penile skin coverage16 (Figure 13.13A). If there is
no penile skin available, scrotal skin flaps can be used for covering the penis. In case the entire penile surface has to be covered
this can be done by burying the entire penile shaft into the
anterior surface of the scrotum for 3 months (Figure 13.13B, C),
and then wrapping the anterior scrotal skin around the penile
shaft (Figure 13.13D, E). This approach has the advantage of
keeping the penile base in a downward position during healing
of the divided fibrotic attachments to the pubis.
Cosmetic repair of the glans can be left to the last stage of the
entire repair. The shape of the glans has not only a functional
but also an important psychological significance for the patient
(Figures 13.14 and 13.15).
Mitchell repair relies on the unique blood supply of the corpus
cavernosum and the glans. It consists of complete disassembly
of the penis into its three components: the urethral plate, and
the right and left hemicorporeal glandular bodies.17 This repair
allows easier ventralization of the entire tubularized distal
urethra and more complete release of the corporeal rotation
contributing to the dorsal curvature.17
Both techniques yield a good cosmetic and functional result
in experienced hands by straightening the severe curvature and
placing the penile urethra to the ventrum of the penile shaft.
However, the complication rate is significant, even in the most
experienced hands. The main advantage of ventralizing the
neourethra in such patients is to allow easy access for endoscopy.
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14 Acquired penile
curvatures:
Peyronie’s disease

Acquired penile curvatures (APC) along the penile shaft
which develop on a previously normal-looking penis have various etiologies. Most acquired deviations are the result of
Peyronie’s disease. However, with the introduction of intracavernosal injections for the management of erectile dysfunction,
deviations caused by these injections began to be seen. In APC
the common finding is the fibrotic tissue which develops in different parts of the tunica albuginea, corpora cavernosa, or corpus spongiosum, resulting in a loss of elasticity in these parts
and causing a bending in the penis during erections. Apart from
Peyronie’s disease, accidental or iatrogenic traumas, or chronic
inflammatory diseases of the urethra which may cause spongiofibrosis, are the additional reasons for development of APC.1
Severe injuries to the penis and urethra are rare because of the
mobility of the penis.2 Blunt traumas to the flaccid penis very
rarely cause a serious injury, apart from subcutaneous large
hematomas. However, such traumas may cause corporeal tears
if the penis is erect (see Chapter 16).

Iatrogenic or self-inflicted
spongiofibrosis
Inflammatory reactions of the urethra may be caused by iatrogenic or, rarely, by self-induced manipulations. Traumatic medical urethral manipulations, such as rigorous urethral dilatations,
repeated catheterizations, or transurethral endoscopic procedures, by causing fibrosis of the corpus spongiosum, may result in
ventral curvatures of the erect penis3–5 (Figure 14.1). All
transurethral manipulations cause some degree of urethral
inflammation. This inflammation is usually transient and subsides within a few days. When the inflammation does not subside, it may cause fibrosis of the corpus spongiosum. Because
the glans penis is a continuation of the corpus spongiosum,
severe fibrosis in the corpus spongiosum can alter the blood
flow to the glans during erections. These patients may

complain of a ‘soft glans’ during erections. Although uncommon, when spongiofibrosis-caused penile curvature develops in
a sexually active man, it causes great concern. In such cases
surgery is indicated when the curvature causes sexual dysfunction or is accompanied by severe urethral strictures.
An additional iatrogenic reason for the development of
APC is rigorously done optical urethrotomy to obtain an adequate caliber. Deeply cutting the scar tissue at 12 o’clock during optical urethrotomy may cause scarring at the septum and
ventral surface of the corpora cavernosa, resulting in ventral
bending.6
In spongiofibrosis the palpatory finding is impressive.
Palpation of the penis reveals cord-like nodular thickenings
along the penile corpus spongiosum. Since the urethral lining is
always involved in the inflammatory process, endoscopic irregularities along the diseased penile urethra are observed either
with or without urethral strictures.5
Penile curvatures may also develop after inflatable penile
prosthesis implants. Some of these curvatures are the result of
improper penile positioning after surgery.7 This complication
may develop because of scar tissue development at the ventral
side of the corpora cavernosa, especially when the penis is long,
and is not positioned upward (glans towards the umbilicus)
after surgery, and the prosthesis is not activated for long periods
because of pain.7
Self-inflicted injuries to the penis and urethra are uncommon in urological and emergency practice.8,9 Such injuries may
be caused by insertion of foreign bodies into the urethra.
Purulent, chronic, untreated, or maltreated urethral infections
may also result in urethral fibrosis or spongiofibrosis.1

Peyronie’s disease
Peyronie’s disease is a localized, sometimes disabling condition
usually affecting the tunica albuginea of the corpus cavernosum. It is a well known but the least understood cause of
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Figure 14.1 (A) Spongiofibrosis causing ventral curvature and penile urethral stricture. (B) Urethrogram of the
patient. (C) Severe spongiofibrosis and narrowing of the
penile urethra (surgical specimen).

(A)

(B)

Figure 14.2 (A) Typical dorsal curvature frequently
seen in Peyronie’s disease. (B) Sculpture from Roman
Imperial Period: Satyr en Atlante – Satyr looking with
awe at his deformed penis (Peyronie’s disease?).

APC. Although more than 250 years have passed since it was
first described by the founder of modern anatomy, Andreas
Vesalius (1514–1564), in his books Tabula Anatomicae Sex
(1538) and De Humani Corporis Fabrica (1543), little has been
learned about the etiology of this enigmatic condition. Later,
another well known anatomist, Gabriel Fallopius
(1523–1562), in his book entitled Observationes Anatomicae
(1561), also discussed this condition. However, the disease was
systematically described by François Gigot de la Peyronie,
founder of the Academy of Surgery of Paris and the First
Surgeon to King Louis XIV in 1743,10 in his article ‘Some
obstacles opposing the natural ejaculation of semen’. Here, he
reported three cases of patients with painful erections, indurations in the penile shaft, and curvature of the penis. This condition was also known as ‘Van Buren’s disease’ at the end of the

19th century, after it was redescribed by Van Buren and
Keyes.11 Other names given to this deformation were ‘coles
incurvatus’, ‘penis lunatus’, ‘induratio penis plastica’, and even
‘bent spike syndrome’.
This acquired benign process of the penis causes thickenings
in various places of the tunica albuginea. In the early stages of
the disease, development of the plaque is frequently accompanied by pain during erections, which can be so severe that the
affected patient cannot initiate an erection. Others may complain of progressive softening of their erections caused by the
failure of the veno-occlusive mechanism during erection.
Curvature with or without shortening of the penis develops
at a later stage, and is commonly dorsal or lateral (Figure
14.2A). This typical curvature was immortalized on a Roman
Imperial Period sculpture of Satyr (Figure 14.2B). However,
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Figure 14.3 Various penile shaft deformations seen in
Peyronie’s disease. (A) Waisted penis. (B) Bottle-shaped
penis. (C) S-shaped penis.

‘bottle-shape’, ‘waisted’, or ‘S-shape’ deformations can be seen
occasionally (Figure 14.3). The deformity is sometimes so
severe that penetration becomes impossible, and because of
pain and curvature during erections, it can cause a great deal of
functional and psychological distress to the patient and his
partner in their sexual life.

Etiology
Despite the abundance of hypotheses and theories trying to
explain the etiology and pathogenesis of the disease, none has
been substantiated. It is outside the scope of this book to discuss
the abundant theoretical etiologic factors of this disease. Most
probably the disease does not have a single etiological factor,
but multiple factors cause the development of plaques; however, whatever the etiology, the pathological changes are similar in all cases. What starts as a perivascular infiltration of
inflammatory cells may either resolve or develop to a fibrous
plaque which contains excessive amounts of collagen, and
sometimes showing some bone formation.12–14

Surgical treatment of Peyronie’s
disease curvatures
The management of Peyronie’s disease remains a challenge
for the urologist. Since the disease most often appears in
middle-aged men (40–60 years), its psychological impact may
be serious. As most patients are very worried about their condition, all treatment should start by an open discussion on the
disease with the patient and his partner. Explanation of the
benignity of the disease is the first step. Then psychological
guidance and reassurance of the patients and their partners

are important to reduce the psychological pressure on
patients. It should be explained that they should not give up
sexual intercourse, in spite of the pain or the deformation of
the penis. Prescribing medical treatment is worthwhile
because it gives patients psychological reassurance and some
subjective relief. However, none of the medical or non-surgical treatments has proved to be successful in the majority of
patients. The fact that many different forms of conservative
treatment are suggested indicates that none of them have
consistently proved to be satisfactory.
In about 50% of patients, some spontaneous resolution of the
plaques may occur during the first year from the onset of symptoms (Figure 14.4). During this time conservative treatment
can be tried, but most patients respond poorly to treatment.
Patients who are unresponsive to conservative treatment, and
who have stabilized disease with severe penile bending, penile
flaccidity distal to the plaque, or erectile dysfunction, should be
considered for surgical treatment.
Most acquired penile curvatures are surgically treatable conditions. Although most deformations caused by Peyronie’s disease are surgically curable, not every patient needs such a
correction. Differing from congenital curvatures, patients with
Peyronie’s curvature already have an established sexual life
with stable partners and do not have to prove themselves.
Even patients with 45° curvatures can continue their satisfactory sex life if they do not develop an accompanying erectile
dysfunction.
Only about 10% of Peyronie’s disease curvatures need to be
surgically corrected. 15 In almost half of Peyronie’s disease
patients, some degree of spontaneous regression of the curvature happens. The rest either can continue having sexual
intercourse with their established partners despite the deformity, or are no longer interested in any penetrative sexual
activity. If the patient can penetrate without difficulty and
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Figure 14.4
year.
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(B)
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(D)

(A–D) Spontaneous gradual resolution of a Peyronie’s disease penile curvature documented by autophotographs taken every 3 months during 1

the couple enjoy the act, there is no need for surgical correction. If the disease does not cause severe curvature which
interferes with penetration or causes pain or discomfort to
the partner, the size of the plaques, whether calcified or not,
are not so important. In such cases the approach can be
conservative, and taking the decision for a surgical intervention can be postponed. However, surgical intervention is
required when coital function is impaired. Difficulties in
penetration depend not only on the severity of the curvature,
but also on the anatomical condition of the partner and her
cooperation.
Surgical treatment should be considered only in patients
with stabilized disease and in whom the curvature affects their
sexual performance; patients who have an inability to achieve
erection or have unsustained erections; or patients with distal
flaccidity and who do not respond to medications.
After trying and failing with conservative treatments in
Peyronie’s disease deformation, the primary aim is to restore
sexual function using the least invasive but most effective surgical intervention. When the disease does not interfere with
blood flow to the penis, erections are firm, but if the deformation causes discomfort during coitus, a surgical correction is
indicated. The aim of surgery is to make penetration comfortable by straightening the penis.

Surgical procedures for the repair of Peyronie’s disease are
divided into three major groups:
• Plaque surgery: incision or excision of the plaque and
grafting or incision through the plaque;
• Corporoplasty;
• Penile prosthesis implant with or without plaque manipulations or corporoplasty.

Plaque surgery: incision or excision of plaque
and grafting or incision through the plaque
When the penis is small, or when there is a fear of too much
penile shortening, excision and grafting or incision and grafting
are the preferred options.16
Penile straightening procedures based on large plaque excisions and patching of the gap with various materials such as
dermis,17 tunica vaginalis,18 and lyophilized dura19 have been
used for straightening the curvatures caused by Peyronie’s disease. In many cases these techniques were found to be far from
satisfactory, as they resulted in a high incidence of erectile dysfunction,20, 21 the reasons for this being unclear. To obtain a natural erection, the tunica albuginea has to be elastic and rigid,
and also it has to have its natural veno-occlusive capability. A
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Figure 14.5 Plaque excision and grafting. (A) Artificial erection for observing the curvature. (B) Elevation of the neurovascular bundle. (C) Marking the
borders of the plaque. (D) Excision of the plaque. (E) Graft patching for covering the tunical defect. (F) Repeated artificial erection to check watertightness
of the suture line and correction of the curvature.

likely explanation for the development of erectile dysfunction
in Peyronie’s disease patients with large plaques is that venoocclusive capability is lost in the plaques, causing the development of an erectile dysfunction. Again, most probably, patching
a large area with a material which lacks the veno-occlusive
capability of the natural tunica albuginea is the cause of the
development of erectile dysfunction.
Plaque excision and grafting
Several autologous or heterologous materials can be used as
patching material for correcting acquired penile curvatures.
The advantages of autologous materials such as tunica vaginalis, skin, or saphenous or deep dorsal vein are their thinness
and elasticity, which are close to those of the tunica albuginea,
and their proximity to the penis for harvesting. Their disadvantages are additional surgery time and the risk of graft contracture, causing recurrent curvature.22 The use of ‘off-the-shelf’
materials can shorten the surgical time, but they add to the cost
and they may also contract (see Chapter 6).
The plaques can be approached through various incisions,
depending upon the site of the plaque and the preference of the
surgeon. This can be: through the subcoronal circumcisional
incision for penile skin degloving, for reaching any place along

the shaft; or through an infrapubic incision23 for dorsal or lateral plaques near the base of the penis; or through a semicircular
incision on the base of the penis extending from the dorsal
aspect ventrally towards the scrotum24 through which the dorsal neurovascular bundle can be mobilized and the plaques can
be excised. After the skin incision, Buck’s fascia is dissected and
the neurovascular bundle is elevated, taking care not to injure
the bundle and the erectile tissues (Figure 14.5B). Such injuries
may cause glans hypoesthesia or erectile complications.25
When the plaque is reached, its borders are delineated with a
skin marker and an artificial erection is created (Figure 14.5C).
In order to assess the degree of curvature, after applying a
tourniquet at the base of the penis, saline is injected into one of
the corpora. (For creating an artificial erection without applying a tourniquet, a vasoactive agent such as papaverine can be
injected. However, this causes the surgical field to become very
bloody.) If a tourniquet is used, it is loosened, and an incision
around the border of the plaque is made. Then the plaque is
carefully dissected and excised from the underlying cavernous
tissues. If an autologous graft is going to be used, it is taken
either from a hairless part of the skin, such as the lateral side of
the abdomen, the thigh, or the inner part of the arm, or it is
harvested from the tunica vaginalis, or for small patches it can
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Figure 14.6 Multiple plaque incisions and
patching. (A) Elevation of the neurovascular bundle, marking the borders of the plaque and the
incision sites. (B) Multiple horizontal incisions
through the plaque, straightening the curvature.
(C) Positioning the vein grafts with their intimal
face toward the cavernous tissues.

be harvested from the saphenous or deep dorsal vein. Because
the grafts tend to shrink they are trimmed to the shape of the
defect but left one-third larger than the defect. When small
intestinal submucosa (SIS) or lyophylized dura is used, it is
rehydrated in saline and trimmed to a size slightly larger than
the defect. The patch is held in place with several fixing
sutures, then, using 4/0 delayed-absorption synthetic suture
material (polydioxanone (PDS) or Maxon®), it is sewn with a
continuous lock suture (Figure 14.5E). The artificial erection is
repeated to test that the suture is watertight and the penis is
straight (Figure 14.5F). Any remaining mild curvature can be
further straightened by corporoplasty. If a degloving was done
the skin is pulled back and sutured. A slightly compressive elastic bandage is applied around the penis for 48 hours to prevent
edema and hematoma formation. Sexual intercourse is not
allowed for 6 weeks.
Plaque incisions
A different approach to straightening the penis in Peyronie’s
disease is by making a transverse incision through the concave
surface of the curve at the site of the plaque to straighten the
curvature and give a slightly longer erection.26 Although plaque
incisions reduce the risk for cavernous tissue injury that may
happen during plaque excision, when these incisions are
allowed to heal by fibrosis it may result in a weakened tunica
albuginea at the site of the incision.7 In order to prevent this,
several horizontal incisions are made and then patched by
saphenous or deep dorsal vein grafts (Figure 14.6); or an ‘H’ or
‘double-Y’ incision or a combination of an H-shaped incision
and partial plaque excision is made to the plaque and the gap is
patched by saphenous or deep dorsal vein grafts16 (Figure 14.7).
As in any kind of dorsal plaque surgery, if a plaque incision to
the mid-dorsum of the penile shaft has to be made, in order to

maintain distal penile sensation and blood supply, the dorsal
neurovascular bundle has to be mobilized carefully to protect it
from injuries.

Corporoplasty
When the penis is not too short and the patient can reach a
satisfactory spontaneous erection, the preferred technique of
many surgeons is corporoplasty. However, patients with
impaired erections are not good candidates for corporoplasty.
None of the Nesbit-type corporoplasty techniques are
advised for patients in whom the penis is short, or significantly
shortened because of the disease, because the procedure will
further shorten the penis. Some patients may request a surgical
technique that will return their penile length near to that
before the onset of the disease. Some patients may have a small
penis, or an average size penis which became significantly
shorter because of the disease. In these patients, elongating procedures are recommended. My lower limit for a corporoplasty in
such men is an erect penis longer than 12 cm in its convex
aspect. In curvatures with a concave aspect 9–10 cm, a lengthening procedure such as plaque incision or excision and patching should be considered.
Any one of the corporoplasty techniques used for straightening congenital penile curvatures can be used for straightening
acquired penile curvatures. Corporoplasty for straightening
Peyronie’s disease curvatures was first used in 1979.21 Because of
its simplicity, this technique can be recommended to patients
with an adequate penile length, having large plaques or diffuse
fibrosis, in whom the deformity is severe, making penetration
difficult or impossible, and in whom the disease is established (at
least 1 year from onset of the curvature). The percentage of satisfactory results obtained with this technique is over 77%.27–29
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Figure 14.7 Incision shapes to the plaque for patching in order to straighten the penile curvature and add length to the concave aspect of the penis.
(A) H-shaped incision. (B) Horizontal double-Y incision. (C) Combined H-shaped incision and excision of part of the plaque. (D) The albugineal gap created with
these incisions is large enough to straighten the curvature. To prevent postoperative contraction the parallel incisions of the H are made to the healthy tunica
albuginea. In horizontal Y incisions the arms of the Y should extend toward the healthy tunica. (E) Repeated artificial erection to check watertightness of the suture
lines and correction of the curvature.

The correction can be done either using the original technique as described by Nesbit30 or by using one of its modifications31–33 (Figure 14.8). These procedures yield a very
acceptable cosmetic appearance, and restore sexual function
almost without putting at risk the patient’s erectile ability. Even
though the results obtained with this correction are satisfactory,
10–20% of patients may complain of a worsening in their erectile ability after surgery.21 Usually this is not caused by the
surgery itself, but by the ongoing damage caused by the disease.

Penile prosthesis implant
Peyronie’s disease patients with impaired erections are not good
candidates for grafting or corporoplasty. In patients with severe
erectile dysfunction, penile prosthesis implant is a rational
approach. However, such patients, before being referred for
penile prosthesis implantation, should first try oral or injectable
agents to see whether they react to pharmacotherapy. If not, a

prosthesis implant is advised. The effect of penile prosthesis
implantation in these patients is double: by splinting the
curved corpora the deformity is straightened, and by providing
a straight erection comfortable penile penetration becomes
possible. Patients with calcified plaques invading the cavernous
tissues and with impaired erectile capacity and who do not
respond to pharmacotherapy are the best candidates for penile
prosthesis implantation.
The use of semirigid penile prosthesis implants for the correction of penile deformations caused by Peyronie’s plaques was proposed almost 30 years ago.26–34 This was almost immediately
followed by the use of inflatable penile prostheses to restore erection and straighten the penis in Peyronie’s disease.35,36 The problem with the semirigid prosthesis is the permanent erection,
making concealment of the penis difficult. Those who advocate
the use of rigid or semirigid prostheses for straightening the curvature report that they can straighten the curvature by ‘less
surgery’, without doing any plaque surgery.37 These patients do
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Figure 14.8 Incisional corporoplasty for straightening dorsal curvature without elevating the neurovascular bundle. (A) Artificial erection for observing the
curvature, marking the borders of the plaque and location of the ventrolateral incisions for straightening the dorsal curvature. (B) Longitudinal incisions parallel to the corpus spongiosum. (C) Horizontal closure of the longitudinal incisions. (D) Repeated artificial erection to check watertightness of the suture lines and
correction of the curvature.

(A)
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Figure 14.9 Approaches for semirigid penile prosthesis
implantation. (A) Infrapubic. (B) Penoscrotal.

not develop a new curvature because of the splinting by the rigid
prosthesis. However, in some patients, even rigid prosthesis
implantation cannot straighten the penis. In these patients
plaque surgery may become necessary. Simple transverse incision
of the fibrotic plaque during semirigid prosthesis implant significantly improves the surgical result.38 As inflatable prostheses
produce relatively soft erections, they cannot straighten severely
deformed penises. In order to achieve good penile straightening,
in such patients, plaque incisions should be added to the procedure if an inflatable prosthesis is to be inserted. During surgery,
after insertion of the rods or after activation of the inflatable

prosthesis, if the penis does not straighten, single or multiple
transverse incisions can be performed using the cutting current of
electrocautery with the prosthesis in situ (the cutting current
incises the tissue but cannot cut the silicone rubber). These
transverse incisions can be left open.
Surgical technique for penile prosthesis implantation in
Peyronie’s disease
The plaque is palpated and the degree of curvature is assessed by
creating an artificial erection. The infrapubic or penoscrotal
approach can be used for prosthesis insertion and for plaque

14-Yachia-8031.qxd

10/19/2007

10:56 AM

Page 123

Acquired penile curvatures: Peyronie’s disease

incisions that are near the base of the penis (Figures 14.9). The
disadvantage of these approaches is that an additional skin incision needs to be made for the plaques to be incised from the distal parts of the penis. Since 13% of plaques are in the
intercorporeal septum and 55% in the mid-dorsum, incisions of
the plaques should be performed only after carefully elevating
the neurovascular bundle. Injury to the dorsal neurovascular
bundle may cause a loss in glans and distal penile sensation and
interference with blood supply.

Inflatable penile prosthesis implantation plus
corporoplasty
Combination of penile prosthesis implant and corporeal reshaping
is needed when penile angulation is severe and implantation of a
prosthesis alone cannot straighten the curvature. This combination has been used for several decades.26,39–41 Techniques for inflatable penile prosthesis implantation are detailed in Chapter 19.
If penile length is adequate, corporeal reshaping is obtained
by performing relaxing incisions and/or shortening of the convex side using one of the corporoplasty techniques, such as a
Nesbit-type corporoplasty, incisional corporoplasty, or albugineal plications.

Urethroplasty
In patients with severe and long penile urethral strictures causing ventral curvature, reconstruction of the fibrotic part of the
urethra is indicated. Patients with severe pendulous urethral
strictures who do not insist on having straight erections can be
treated with one of the several urethral patching techniques.
However, the several patching techniques for repairing urethral
strictures cannot provide the elasticity the urethra needs during
erections.42
In uncircumcised patients, the preputial skin can be the
source of soft and pliable skin to be used for urethral reconstruction. In circumcised patients a staged procedure can be
carried out to lengthen the urethral plate in the first stage and
then tubularize the penile urethra until the meatus.
In patients who are sexually active and insist on having
straight erections, reconstruction of a soft urethra is mandatory.
For those patients who do not respond to pharmacotherapy, a
penile prosthesis implant can be combined with replacement
urethroplasty. However, the problem of loss of glans engorgement during erections frequently seen in these patients cannot
be solved by urethroplasty.
Techniques for penile urethroplasty are detailed in Chapter 18.
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15 Buried/concealed
penis and webbed
penis

In congenital concealed penis or primary buried penis, the
penile shaft is buried below the surface of the prepubic skin and
comes in variations of severity (Figure 15.1). This happens in
children as well as in adults with obesity, because the prepubic
fat is very abundant and hides the penis (Figure 15.2). In these
patients the corpora cavernosa, corpus spongiosum, and the
glans are normal. The condition may also derive from poor
anchorage of the penile skin to the deep fascia or entrapment of
the penile shaft into the deeper tissues, leaving only the glans,
hardly protruding from the body, which is covered by the
preputium and the prominent prepubic fat pad.1–3
Secondary buried or concealed penis is generally the result of
the development of post-circumcision phimosis, during which
the penile shaft may retract and the developing preputial ring
scar prevents protrusion of the penis. In such a case there is no
skin loss. It can be also caused by overzealous circumcision2
(Figure 15.3) or other trauma to the penis, and can be accompanied by partial or complete excision of penile skin. As a result,
either the entire or a part of the penile shaft becomes entrapped
in the scarred prepubic skin.
Normally, when the penis is lifted manually or during erection, an angle appears between the shaft and the scrotum: the
penoscrotal angle. In webbed penis, a web or fold of scrotal
skin along the raphe starting from the frenulum develops,
resembling a sail, toward the scrotum, obscuring the penoscrotal angle (Figure 15.4A). This is a simple and common congenital anomaly. However, it can develop after circumcision if
the ventral part of the penile skin is excised together with the
preputium (Figure 15.4B). In congenital webbed penis, if the
person performing the circumcision does not recognize the
condition, too much penile skin can be resected. In such a
case the penis may become buried in a tent-like fold of skin
(post-circumcision trapped penis). Adhesions of the
preputium to the glans may cause partial concealment of the
penis. Blunt manual separation of the preputium reveals
the entire glans, and protrudes the partly concealed penis
(Figure 15.5).

(A)

(B)

Figure 15.1 Variations in buried penis. (A) The entire penile shaft is buried
below the surface of the pubic skin. (B) The penile shaft protruding is short
because of the abundant prepubic fat burying part of the shaft.

Figure 15.2

Thick prepubic fat concealing the penis.
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(A)

Figure 15.3

(A)

(B)

Result of overzealous circumcision (A) removing most of the penile skin causing a pseudo-short penis (B).

(B)

Figure 15.4 (A) Congenital webbed penis with sail-like ventral penile skin obscuring the penoscrotal angle. (B) Acquired
webbed penis develops after a circumcision during which most
of the ventral penile skin is removed. During healing the scrotal skin is pulled toward the gland creating the web.

(A)

Figure 15.5

(B)

(C)

Adhesions of the prepuce to the glans (A, B) shortening the penile shaft. Manual release of the adhesions releases the entrapped penile shaft (C).
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(A)
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(B)

(C)

Figure 15.6 (A) Penile shaft buried in prominent
prepubic fat after circumcision. (B) Manual
retraction of the penis shows that the skin covering the shaft is intact. (C) Corporopexy is done
through three small incisions done at the base of
the penis fixing the skin to the tunica albuginea
using absorbable sutures.

(A)

(B)

(C)

Figure 15.7 (A) Scissor cuts at 3 and 9 o’clock to enlarge the preputial ring. (B) Pulling the glans shows that there is enough skin from the inner leaf of
the prepuce to cover the penile shaft. Corporopexy can be done through the skin incisions. (C) An alternative is to perform a circumferential incision at the base
of the penile skin and its fixation to the tunica albuginea using absorbable sutures.
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(A)

(B)

(D)

(F)

(C)

(E)

Figure 15.8 Penile resurfacing using pedicled scrotal skin flap. (A) Most of the penile
skin was lost during circumcision. (B) Stretched penile length is 5 cm. (C) Skin flap to be elevated
from the anterior surface of the scrotum which was epilated by electrolysis 3 months
before surgery. (D) After its release the stretched penile length is 9 cm. (E) End of surgery.
(F) Postoperative result.

Repair
Surgical repair of buried or webbed penis should be done with
simple surgical manipulations in order to leave as few scars as
possible on the penis. Numerous techniques for correction have
been described for this pathology. In primary buried penis, the
correction is based on resection of adherent bands and corporopexy by anchoring the tunica albuginea at the level of the
penile base to the periosteum of the pubis at 3 and 9 o’clock
with fine delayed-absorption sutures, to prevent its repeated
retraction, or the proximal penile skin to the corpora
cavernosa.
In children with prominent prepubic fat, after circumcision
the glans may appear to be surrounded by folds of the penile
skin (Figure 15.6A). Manual retraction of the glans shows that
there is enough skin covering the entire shaft and no excess
(Figure 15.6B). In such a case, after pulling the penile shaft,
three small skin incisions are made at 3, 9, and 12 o’clock and
the incisions deepened to Buck’s fascia. Then these incisions
are closed using braided absorbable sutures which pass, taking
small bites from the tunica albuginea of the corpora cavernosa,
at the base of the penis to fix the skin to the shaft

(Figure 15.6C). Any attempt to recircumcise to remove the
pseudo-excess skin makes the situation worse by drawing hairbearing scrotal skin onto the penis.
In congenital buried penis, after separating the preputial
adhesions to the glans, the preputial ring is cut at 3 and
9 o’clock. Then the penile skin is pulled backward to allow
the inner leaf of the preputium to cover the penile shaft
(Figure 15.7). An alternative is to cut the preputial ring in an
elliptical form to enlarge the ring, and pull the penis outward to
let the inner leaf of the preputium cover the penile shaft.3 In
uncircumcised boys, by manually retracting the prepuce, the
glans is protruded from the opening. If the opening is very narrow
because of a phimotic ring, which in most cases is present, the
opening is enlarged either by making two incisions at 3 and
9 o’clock using scissors, or by transecting the ring to allow passage to the glans. If scissor incisions are made, using a gauze pad,
the glans is cleaned from all its adhesions to the inner surface of
the preputium until the entire corona is freed. If the ring is transected, the edges of the inner surface of the preputium are held
and the glans is freed from the adhesions. A traction suture is
applied to the glans. The inner surface of the preputium is kept
for covering the distal penile shaft. Then, with the penis pulled
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Repair of pediatric webbed penis by longitudinal closure of a horizontal skin incision made at the level of the penoscrotal angle.

outward, the proximal part of the shaft is dissected away from its
adhering bands until the suspensory ligament is reached. With
the penis in traction, applying two absorbable fine sutures (4/0
or 5/0) at 3 and 9 o’clock between the pubic periosteum and the
tunica albuginea prevents retraction of the penis. In primary
cases, usually the remaining penile and outer preputial skin is
enough to cover the proximal penile shaft.
In post-circumcision buried penis, if the penile shaft skin is
intact and the only problem is the fibrotic ring preventing protrusion of the shaft, cutting the fibrotic scar ring with scissors at 12 or
3 and 9 o’clock, and pulling the penis outward, is generally enough.
In children with a very prominent prepubic fat pad,
lipoexcision or liposuction to reduce the pad, accompanied by
corporopexy, is recommended.
If the patient has a thick prepubic fat pad, after degloving the
penis it is recommended to excise a part of the fat pad before
performing a corporopexy. Usually there is no need to excise
any redundant skin.
In cases of secondary buried penis where there is a total or
partial loss of penile skin, there is a need to cover the entire
penile shaft or a part of it. In complete or almost complete
penile skin loss, skin transfer is necessary to cover the defect.
If there is a lack of enough penile skin, which is usually seen
after overzealous circumcision, the penile shaft can be covered

using a split-thickness skin graft.2 In the past, penile resurfacing
was done with unmeshed, split-thickness skin grafts.4 As seen
with skin grafts, the risk of this technique was graft bed contamination, hematoma or serous fluid accumulation beneath the
graft, and graft contraction. To overcome the unwanted risks
of split-thickness skin grafts, an alternative was proposed: the
use of meshed but unexpanded split-thickness skin grafts.5 In
this technique, the 10–12-cm wide split-thickness skin graft is
harvested from the posterolateral aspect of the thigh. To the
penile shaft circumference, 3–5 cm is added to determine the
length of the graft. The additional length is for allowing a zigzag closure at the ventral aspect of the penis to prevent suture
line contraction. Meshing is performed in a 1:1 ratio, and the
graft is applied with the slits oriented horizontally. In addition
to the fixation sutures at the base of the penis and the coronal
edge, tacking sutures are added to obtain full graft apposition.
Despite the technical success with the use of these grafts in
penile resurfacing, disadvantages are their lack of or weak
erogenous sensation and their limited mobility over the penile
shaft.
During penile resurfacing, the major points which are usually
taken into consideration are complete coverage of the gap and
good cosmesis. I strongly recommend that, during penile resurfacing, restoration of erogenous penile skin sensation and
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(A)

(B)

(D)

(C)

Figure 15.10

Repair of adult webbed penis.

(A) Redundant skin. (B) Wedge excision of the skin. (C) Closure of the skin. (D) Postoperative result.

skin mobility over the shaft during erection should also be
taken into consideration. This can be obtained by transposing
pedicled scrotal skin as a flap for covering the penile shaft
(Figure 15.8). Using scrotal skin for penile resurfacing has its
advantages and disadvantages. The main advantages are its
localization, which is near to the target organ, its vascularization, preventing necrosis, the versatility in the amount of skin
to be harvested, especially in penile resurfacing procedures, and
its erogenous sensation. Pedicled scrotal skin flaps to cover the
entire penile shaft can be harvested easily6,7 (see Chapter 6).
Scrotal skin has erogenous sensation and a natural mobility
because of its loose subcutaneous tissues, which are similar to
natural penile skin. However, scrotal skin flaps also have the
important disadvantage of being commonly hirsute, not always
acceptable to the patient. The advantages and disadvantages of
using scrotal skin for penile resurfacing should be explained to
the patient or the parents of the child before making the resurfacing technique decision.
Both in pediatric and adult webbed penis, the aim of the
repair is to reconstitute the penoscrotal angle. In children this
can be achieved by making a horizontal skin incision at the
level of the penoscrotal angle and closing the incision longitu-

dinally (Figure 15.9). In adults the redundant web skin needs to
be excised to recreate the penoscrotal angle (Figure 15.10).
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Since the flaccid penis is a very mobile organ, blunt trauma,
apart from causing the development of large subcutaneous
hematomas, very rarely causes serious damage.1 Penile injuries
can be caused by several factors. Direct kicks can cause tissue
damage even to the flaccid penis, urethra, and corpora cavernosa. Bite injuries are commonly inflicted by animals,2,3 but
they can also be from human origin. Other reasons for penile
injuries are stab and gunshot wounds and burns, which are
extremely rare. Solitary burns to the external genitalia are also
very rare.1 They usually accompany burns in the lower abdominal area.4

(A)

(D)

(B)

The mechanism and the results of the trauma dictate the
management possibilities. Because of these differences, the outcome of a blunt trauma is managed differently from that of a
penetrating trauma.
Iatrogenic injuries can be caused by urethral instrumentation or by surgical procedures causing penile ischemia, or
burns happening during transurethral procedures in which
radiofrequency energy is used (as in transurethral resection of
the prostate (TURP)) (Figure 16.1). Chronic indwelling
catheterization in frail patients who are not adequately followed can cause penile gangrene (Figure 16.2). Circumcision

(C)

(E)

Figure 16.1 (A) Iatrogenic circumferential
electrical burn of the distal penis as it was
observed during transurethral resection of the
prostate (TURP) managed by conservative treatment. (B) Small additional burn at the scrotum.
(C) Four days after the accident. (D) Two weeks
after the accident. (E) Complete healing as seen
5 months after the accident.
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(A)

Figure 16.2 Distal penile necrosis caused by long-term catheterization of a
diabetic 95-year-old frail patient.
(B)

accidents or self-mutilation can cause loss of a part of or the
entire penis.
The erect penis is more prone to blunt trauma. Such traumas
may cause corporeal tears if the penis is erect. They may happen
especially during sexual excess, or they may be self-inflicted.
However, they are uncommon in urological and emergency
practice.5,6 Usually the self-inflicted injuries are caused by insertion of foreign bodies into the urethra; however, genital selfmutilation can be encountered mainly in psychiatric patients.7,8
Another way to cause self-inflicted injuries is to apply various
rings and bands to the penile shaft with the idea of improving
the rigidity and time of the erection. Too tight constriction
bands or plastic or metal rings applied to the base of the penis
with the penis in a flaccid state can cause severe circulatory
problems when the penis erects (Figure 16.3). This strangulation of the penis may even lead to penile gangrene. Drug or
alcohol intoxication, autoerotic stimulation, or psychiatric
disorders may lie behind this phenomenon.

Diagnosis of penile injuries
(C)

Anamnesis taken from the patient or his companion, or if the
patient is a child from his parents, and inspection direct toward
a correct diagnosis. In countries where most men are circumcised, a paraphimosis-like clinical presentation should arouse
suspicion of penile strangulation by a tightly applied constriction ring. In the case of penile hematoma, the reason can be
penile ‘fracture’. Additional diagnostic procedures may be
needed in penile trauma patients. If in a penile fracture patient
the tunical defect cannot be palpated, sonographic imaging of
the corpora is necessary to diagnose tunical tears. At any age,
when insertion of a foreign body into the urethra is suspected,
in addition to palpation, performing a radiologic study is necessary to see the foreign body, its location, and orientation in
order to decide the treatment possibilities. Usually a plain X-ray
of the genital area is enough to see the foreign body in the

Figure 16.3 (A) A metal washer applied to the base of the penis in a psychiatric patient. Note the severe penile edema. (B) The thick metal washer could
be cut only by a diamond disc under continuous cooling of the ring and the
penis (by cold saline) to prevent heat injury to the penis. (C) The two halves of
the washer after removal.
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penile urethra. If the foreign body is not radiopaque, an ascending urethrogram may help. This is also applicable for penetrating injuries of the penis, to rule out urethral involvement. The
urethrogram may also help to see possible associated urethral
and cavernosal injuries.

Management of penile injuries
Since severe male genital injuries in general and penile injuries
in particular are rarely and sparsely encountered, no universal
therapeutic strategies have been developed.1 Treatment of open
penile injuries depends on the general principles of treating
other open wounds, and also on the findings of the individual
patient. Apart from the general surgical rules in treating penile
wounds, when planning the treatment of these patients, special
consideration should be given to preserving penile function as
well as cosmesis. In open wounds, cleaning with antiseptics,
vaccine administration for tetanus (and for rabies – if there is
an animal bite), and wide-spectrum antibiotic administration
are the first steps to be taken. If a large hematoma develops in
the penis after either a blunt or a penetrating injury, surgical
exploration is mandatory for resecting the necrotic or badly
damaged tissues, stopping the bleeder/s, and suturing of the skin
or tunical wounds. In extensive injuries necessitating reconstructive measures, definitive treatment is preferably left to a
later date. If an erectile deformation develops after this initial
treatment, the definitive corrective surgery is deferred for 3–6
months. Surgical exploration and repair of the blunt injury
should be deferred to a later date (3–4 weeks) if there is no large
hematoma to be drained and the tunica albuginea is intact.
Since blunt injury of the penis causes excessive soft tissue damage and may involve the corpus spongiosum, the borders of the
damage cannot be adequately identified. During the waiting
period, the urine is drained through a suprapubic cystostomy.
At the end of the waiting period, a voiding urethrogram is done
to determine the patency of the urethra. If the urethra is completely or severely obliterated, the suprapubic tube is left in
place for an additional month before the definitive repair is
performed.
In genital self-mutilation, the first step is to stop the bleeding. If the amputated organ is available, a microsurgical autotransplantation should be done. In order to increase the chance
of achieving a functional penis, meticulous microsurgical
reanastomosis of the major blood vessels of the penis, the
corpora cavernosa, the urethra, and if possible at least some of
the nerves should be attempted.
The initial treatment of genital burns is usually conservative,
whatever the degree of burn (Figure 16.1). Split skin grafts may
only be necessary in some third-degree burns.1 Because of the
capacity of the genital skin to regenerate, extensive debridement of the necrotic-appearing skin should be avoided.4
In cases of foreign body insertion to the urethra, endoscopic
retrieval of the foreign body is usually possible in the majority of
cases. Rarely a small urethrotomy is needed for removing it.

133

The repair of penile trauma caused by domestic animal
attacks is often associated with high rates of long-term functional and cosmetic disabilities.9 As such they should be
approached stepwise. After cleaning the wound with antiseptics and performing debridement, wide-spectrum antibiotics are
administered. In these cases vaccine administration for tetanus
and for rabies is a must. If urethral involvement is suspected,
until the state of the urethra becomes clearer the bladder is
drained through a suprapubic tube. If the corpora cavernosa are
involved, in order to prevent future erectile problems, the
wound and cavernous tissues are irrigated with gentamicin solution before suturing or patching the tunica albuginea. All other
repair is postponed for at least 2–3 months.

Gunshot or other penetrating
injuries of the penile urethra
Stab wounds or gunshots can cause penetrating injuries of the
penis. These are very rarely encountered injuries. Stab wound
injuries usually cause very localized damage. However, the damage of gunshots sometimes can be extensive.

Diagnosis
Initial diagnosis of a urethral injury is mainly based on the
appearance of blood at the meatus. In such a suspicion, an
ascending urethrogram done with the patient in an oblique
position will show whether there is a urethral injury and
whether the urethral continuity is disrupted. If a voiding urethrogram is to be performed, the bladder is filled with contrast
through a suprapubic catheter. Performing a suprapubic cystostomy is a simple procedure when there is a contraindication
to pass a urethral catheter. If the bladder cannot be palpated,
percutaneous cystostomy can be performed under transabdominal ultrasonographic guidance or after intravenous injection of
a diuretic (furosemide 5–10 mg) to accelerate the bladder filling. A less preferred technique for performing a voiding urethrogram is during an intravenous pyelography and obtaining
the voiding urethrogram when the bladder is full. However, if
the patient could not pass urine before the exam, because of the
fullness of the bladder, the contrast accumulating in the bladder
will be diluted and the obtained urethrogram will be of very low
quality.

Treatment of penile urethral injuries
In acute and simple penile urethral injuries or ruptures, primary
closure or excision and primary reanastomosis of the urethra
can be done using fine sutures. In such a case the corpus spongiosum and overlying tissues should be closed over the urethral
suture line to minimize subsequent fistula formation.10 Longer
defects require more complicated reconstructive procedures. In
such cases, definitive treatment should be deferred to a later
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(A)

(B)

Figure 16.4 (A) Penile ultrasonography showing a less than 1-cm tunica albuginea tear at the left corpus cavernosum. (B) Ultrasonography of a longitudinal
tear at the base of the penis.

stage. In the acute stage of the injury, after debridement the urethra should be marsupialized as preparation for a two-stage
repair procedure to be done more than 3 months later.10 If the
damage is to both the corpora cavernosa and the urethra, surgical intervention should be immediate to control the corporeal
bleeding and clot evacuation, followed by repair of the albuginea and reanastomosis of the urethral stumps. However, if only
the urethra is injured and there is no significant bleeding,
inserting a suprapubic catheter after wound cleaning and simple
dressing is the first step. In well localized penetrating injuries of
the penile urethra, early exploration, debridement, sufficient
urethral mobilization, and formal reanastomosis with spatulation yield excellent results.11,12 Since gunshot injuries typically
result in short strictures, they are amenable to end-to-end anastomosis. My personal preference is to use monofilament, 4/0 or
5/0, delayed-absorption suture material such as Maxon® or
polydioxanone (PDS) as suture material for this anastomosis,
and to stent the anterior urethra using a silicone tube and not a
urethral catheter. Urine drainage is obtained by a suprapubic
catheter. Even if the anastomosis is performed over a 20- or
22-French catheter, the stent left after the anastomosis should be
much smaller (16 French) to allow drainage of secretions of the
anastomosis. Since such stents are not commercially available, I
use the distal part of a silicone Foley catheter. After opening a
hole at its tip using a tip hole opener I cut the catheter 3–4 cm
longer than the distance between the meatus and the anastomosis site. Fixation of the stent is done using a 3/0 monofilament
nylon suture passing from the glans and through the walls of the
stent, protruding about 1 cm from the meatus. The stent is left in
place for 2 weeks and removed after an ascending peristent urethrogram rules out any leak from the anastomosis.

In cases where there is significant bleeding, after hemostasis
if possible, passing a urethral catheter and postponing the urethroplasty to a later stage may be advised. If a catheter cannot
be passed, the bladder is drained with a suprapubic catheter.

Penile fracture
Penile fracture is an uncommon pathology.13 It is an underreported injury mainly because of embarrassment. Although its
name does not reflect the real pathology, this uncommon urological emergency is so called because it always happens when the
penis is erect. In reality the ‘fracture’ is a traumatic rupture of the
tunica albuginea, followed by a subcutaneous hematoma, frequently causing a severe deformation of the penis. This ‘fracture’
is caused by forceful bending of the erect penis. It can happen
during intercourse when the erect penis strikes the perineum or
the pubis, especially when the female partner is on top, during
masturbation, or by manual bending of the erect penis to achieve
detumescence, due to a fall on the erect penis, or during unconscious nocturnal penile manipulation.14 Although the corpus
spongiosum has a similar histologic appearance to the corpora
cavernosa, its erectile tissue does not provide structure to the
erection,15 and as such it rarely tears. In its flaccid state, the
thickness of the tunica albuginea varies from 1.5 to 3 mm16 and at
3 and 9 o’clock its longitudinal layer is thinnest, explaining the
corporeal tears at these positions during traumatic penile
fractures.17 During erection the tunica albuginea thins to
0.25–0.5 mm, loses its elasticity, and becomes more prone to rupture. The rupture may happen in one or both corpora, and very
rarely it can involve the corpus spongiosum. Involvement of the
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Figure 16.5 Ascending urethrography of a penile ‘fracture’ patient showing extravasation of the contrast material from the urethra (A) and filling
of the corpus cavernosum (B). (Courtesy of the Department of Urology, Carmel Medical Center, Haifa, Israel)

corpus spongiosum is more common when both corpora cavernosa are injured. In Middle Eastern countries, the injury more
commonly occurs secondary to a penile manipulation which is
done by manual bending of the erect penis to create a ‘cracking’
sound to demonstrate its rigidity.15–17

urethrogram demonstrates extravasation of contrast material
from the urethra, indicating the involvement of the corpus
spongiosum and the urethra (Figure 16.5). Another alternative
is to perform an intraoperative flexible cystoscopy for evaluating the urethral damage.

Diagnosis of penile fracture

Treatment

The diagnosis of penile fracture can usually be made on the
basis of anamnesis and physical examination. Patients report
the characteristic ‘cracking sound’ and severe pain during the
fracture followed by rapid loss of the erection and swelling of
the penis. However, some patients are ashamed, and conceal
the real reason for the bending. A large penile subcutaneous
hematoma should always be suspected as a penile fracture,
whatever the patient says. Upon inspection the penis is found
to be swollen and discolored because of the subcutaneous
hematoma. If the tear is unilateral, the hematoma causes a deviation of the penile shaft away from the site of the tear.
In corporeal tears (penile fracture), ultrasonography is a very
valuable tool to determine the site of the tear of the tunica
albuginea. A meticulously done penile shaft sonography can
demonstrate the exact site of the tear in the tunica albuginea
(Figure 16.4). In equivocal cases, a diagnostic cavernosography
may be indicated. When penile sonography cannot precisely
demonstrate the site and size of the defect, cavernosography
demonstrates the defect and helps in reaching a diagnosis.18
If the corpus spongiosum together with the urethra is
involved, blood can be seen at the meatus. An ascending

Non-operative conservative management was considered the
treatment of choice in the past. This management consisted of
penile splinting with pressure dressings, cold compresses, analgesics, and anti-inflammatory medications. This conservative
approach caused complication rates from 29 to 40.7%, in clear
contrast with the 0–8.2% complication rates reported with
active surgical repair.19,20
The modern approach in corporeal injuries is to close the
tunical defect immediately either by suturing or by patching to
stop the bleeding, to shorten the healing period, and also to
prevent further damage to the erectile tissues. Untreated or
maltreated (e.g. compressive bandage over the penis without
repair of the tear) penile fractures can lead to erectile dysfunction. Immediate repair prevents or reduces complications such
as nodular scar formation at the site of rupture and consequent
permanent penile curvature seen in the conservative
approach.21,22 Additionally, such early surgical treatment allows
early return to sexual activity.18 The main goals of immediate or
early surgical exploration and repair are to evacuate the
hematoma, identify the site of injury, and close the defect in the
tunica albuginea (and if present, repair the urethral injury) to
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silicone stent made from the distal part of a silicone Foley
catheter with a hole opened at its tip. The stent is left
indwelling for 1–3 weeks. During this time the bladder is
drained through a suprapubic catheter.
As with all surgical repairs involving the tunica albuginea,
patients are strongly recommended to abstain from any sexual
activity for 6 weeks.

Penile skin loss

Figure 16.6 Penile ‘fracture’ involving the corpus cavernosum and the
corpus spongiosum (Foley catheter in the urethra). (Courtesy of the
Department of Urology, Carmel Medical Center, Haifa, Israel.)

reduce the pain, and minimize the development of erectile
deformation and dysfunction (Figure 16.6).
In severe cases, especially if an accompanying urethral injury
is suspected, it is important to refer the repair to a surgeon experienced in penile and urethral surgery. The risk of development
of postoperative penile curvature, penile shaft narrowing, postoperative erectile dysfunction, and urethra stricture is lower in
experienced hands. However, before surgical treatment, these
patients must be informed about the possible need for circumcision, a possible transient decrease in penile sensation caused by
penile skin degloving, and that some degree of erectile dysfunction may result because of the nature of the injury due to a
spongiocavernosal fistula. This information should appear on
the informed consent that the patient signs.
Three types of surgical approach are possible for the repair of
albugineal rupture: subcoronal degloving incision, direct incision over the albugineal defect, and inguino–scrotal incision to
evert the entire penile shaft inside out.
The degloving incision is the preferred one, since it allows
access to the entire penile shaft and also allows better evacuation of the hematoma. After evacuating the hematoma, the
defect in the tunica is identified and its ruptured edges are
excised. The defect is closed by inverting continuous lock
sutures, so that the knots will not be palpable, using delayedabsorption 3/0 PDS or Maxon. Such sutures are preferable to
non-absorbable ones because their knots disappear after 6–8
months. The urethral injury is repaired with fine (5/0 or 6/0)
absorbable sutures. In injuries where the tear involves both the
corpus cavernosum and the corpus spongiosum, after debridement
and closure of both structures, the urethra should be separated
from the cavernosa by interposing a vascularized dartos flap in
order to reduce the risk of spongiocavernous fistula, which may
cause postoperative erectile dysfunction.
If present, urethral injuries are primarily repaired over a
22–24-French catheter. Then it is changed to a 16-French

There are several reasons for partial or complete skin loss of the
penis that needs to be repaired. Cirumcision accidents, burns, and
Fournier’s gangrene (necrotizing fasciitis) are the most common
reasons for penile skin loss. Such injuries necessitate reconstructive measures. The aim of reconstructive surgery for penile
resurfacing is complete coverage of the gap, good cosmesis,
and preservation of the erogenous penile skin sensation.
Conventionally, penile resurfacing has been done with unmeshed,
split-thickness skin grafts.23 As with skin grafts, the risk of this
technique is graft bed contamination, hematoma or serous fluid
accumulation beneath the graft, and graft contraction. An alternative is to use meshed but unexpanded split-thickness skin
grafts.24 In this technique, the 10–12-cm wide split-thickness skin
graft is harvested from the posterolateral aspect of the thigh. To
the penile shaft circumference, 3–5 cm is added to determine the
dimensions of the graft. The additional length is for allowing a zigzag closure at the ventral aspect of the penis and thus preventing
suture line contraction. Meshing is performed in a 1:1 ratio and
the graft is applied with the slits oriented horizontally. In addition
to the fixation sutures at the base of the penis and the coronal
edge, tacking sutures are added to obtain full graft apposition.
Another alternative is the use of scrotal skin flaps which are easy
to apply and also provide excellent erogenous sensation, but have
the disadvantage of being hairy skin. Since the resurfacing procedure is an elective procedure, an electrolysis can be done to reduce
the number of hair follicles 3–4 months before the repair (Figure
16.7). Other alternatives are burying the nude penile shaft
beneath the pubic skin (Figure 16.8) or beneath the scrotal skin
(Figure 16.9). Both procedures necessitate a second intervention
to release the penis and complete the resurfacing of the penile
shaft. Pubic skin has the disadvantages of being very hairy and its
lack of erogenous sensation.

Pediatric penile injuries
Pediatric penile injuries are quite rare, but can vary from a simple penile entrapping in a zipper25 to total amputation of the
penis.26 These injuries can vary in their severity from a simple
meatal injury to very serious urethral injury, and to partial or
total glanular, or partial or total penile amputation. Other reasons for pediatric penile trauma can be domestic animal
attack,27 penile strangulation by hair or thread, or child

16-Yachia-8031.qxd

10/19/2007

5:03 PM

Page 137

Penile injuries

(B)

137

(C)
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(I)

Figure 16.7 The use of scrotal skin flap for penile shaft resurfacing after almost total skin loss during circumcision. A previous attempt to covers the penile shaft
with a skin graft failed due to graft contraction. (A) Preoperative buried state of the penis. (B) Stretched length of the penis 5.5 cm. (C) The approximate size of
the scrotal skin flap is marked on the anterior surface of the epilated scrotum. (D) After penile shaft un-burying and degloving the length of the gap is measured. (E) The dimensions of the flap to be elevated are marked on the scrotum. (F, G) The well vascularized scrotal skin flap is passed beneath the upper part
of the intact scrotal bridge and the remains of the penile skin at its base. Then the flap is wrapped around the shaft. (H, I) One year after penile shaft resurfacing. Note the almost hairless scrotal skin covering the two-thirds of the distal penile shaft, and the sharp difference in the amount of hair between the flap and the
scrotum of the patient.
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abuse (including penile tying by parents attempting to stop
enuresis).28–30
In clinical practice, most of the pediatric penile injuries seen
are caused during circumcision, especially during ritual circumcisions31–34 (see Chapter 5).

Diagnosis of pediatric penile injuries

Figure 16.8 Burying the nude penile shaft under the pubic skin as the first
stage for covering the shaft with pubic skin.

(A)

Usually anamnesis taken from the parents of the child directs
the physician toward a correct diagnosis. However, in mentally
retarded or psychiatric patients or in child abuse cases this is
not always possible.
Hair or string tying around the penis can mimic paraphimosis
(see Chapter 4). The strangulating hair or string may even cut
the corpus spongiosum and the urethra, causing a urethral fistula9 or cut the corpora cavernosa, resulting in necrosis of the
distal penis.35,36 In paraphimosis-like clinical presentation, in
countries where most men are circumcised or if the child is circumcised, the most common reason for such clinical presentation is penile strangulation by hair or string. With the child
under sedation, close examination of the penis can reveal the
cause, and may even allow immediate treatment by cutting off
the hair or string strangulating the penis.

(B)
(C)

(D)

Figure 16.9 (A, B) Burying the nude penile shaft under the scrotal skin as
the first stage. (C) Three months after the procedure. (D, E) Second stage.
Release of the penis and wrapping the shaft with the anterior scrotal skin.

16-Yachia-8031.qxd

10/19/2007

5:03 PM

Page 139

Penile injuries

References
1. Van Der Horst C, Martinez Portillo FJ, Seif C et al. Male genital
injury: diagnostics and treatment. BJU Int 2004; 93: 927–30.
2. Cummings JH, Boullier JA. Scrotal dog bites. J Urol 2000; 164: 57–8.
3. Gomes CM, Ribiero-Filho L, Giron AM et al. Genital trauma due
to animal bites. J Urol 2000; 165: 80–3.
4. Michielsen D, Van Hee R, Neetens C et al. Burns to the genitalia
and the perineum. J Urol 1998; 159: 418–19.
5. Aliabadi H, Cass AS, Gleich P, Johnson CF. Self-inflicted foreign
bodies involving the lower urinary tract and male genitalia.
Urology 1985; 26: 12–16.
6. Rahman NU, Elliott SP, McAninch JW. Self inflicted male urethral foreign body insertion: endoscopic management and complications. BJU Int 2004; 94: 1051–3.
7. Aboseif S, Gomez R, McAninch JW. Genital self-mutilation.
J Urol 1993; 150: 1143–6.
8. Wan SP, Soderdahl DW, Blight EM Jr. Nonpsychotic genital self
mutilation. Urology 1985; 26: 286–7.
9. El-Bahnasawy MS, El-Sherbiny MT. Paediatric penile trauma.
BJU Int 2002; 90: 92–6.
10. Chapple C, Barbagli G, Jordan G et al. Consensus on genitourinary trauma. Consensus statement on urethral trauma. BJU Int
2004; 93: 1195–202.
11. Husmann DA, Boone TB, Wilson WT. Management of low
velocity gunshot wounds to the anterior urethra: the role of primary repair versus urinary diversion. J Urol 1993; 150: 70–2.
12. Etwaru D, Trapasso J, Singh I et al. Management of gunshot
wounds to the urethra and genitalia. J Urol 1994; 151: 307A.
13. Benet AE, Melman A. The epidemiology of erectile dysfunction.
Urol Clin North Am 1995; 22: 699–709.
14. Matthews LA, Herbener TE, Seftel AD. Impotence associated
with blunt pelvic and perineal trauma: penile revascularization as
a treatment option. Semin Urol 1995; 13: 66–72.
15. deTejada IS, Cadavid GN, Heaton J et al. Anatomy, physiology
and pathophysiology of erectile function. In: Jardin A, Wagner G,
Khoury S, et al., eds. Erectile Dysfunction. 1st International
Consultation on Erectile Dysfunction. Plymouth, UK: Plymbridge
Distributors, 2000: 65–102.
16. Brock G, Hsu GL, Nunes L et al. The anatomy of the tunica
albuginea in the normal penis and in Peyronie’s disease. J Urol
1997; 157: 276–81.
17. Hsu GL, Brock GB, Martinez-Pinero L et al. Anatomy and
strength of the tunica albuginea: its relevance to penile prosthesis
extrusion. J Urol 1994; 151: 1205–8.

139

18. Al Saleh BM, Ansari ER, Ali Ali IH, Tell JY, Saheb A. Fractures
of the penis seen in Abu Dhabi. J Urol 1985; 134: 274–5.
19. Zargooshi J. Penile fracture in Kermanshah, Iran. Report of 172
cases. J Urol 2000; 164: 364–6.
20. Zargooshi J. Penile fracture in Kermanshah, Iran: the long-term
results of surgical treatment. BJU Int 2002; 89: 890–4.
21. Van Der Horst C, Martinez Portillo FJ, Seif C et al. Male genital
injury: diagnostics and treatment. BJU Int 2004; 93: 927–30.
22. Nicolaisen EM, Melamud A, Williams RD et al. Rupture of the corpus cavernosum: surgical management. J Urol 1983; 130: 917–19.
23. Bennani S, elMrini M, Meziane F et al. [Traumatic rupture of the
corpus cavernosum. 25 case reports and literature review]. Ann
Urol 1992; 26: 355–9. [in French]
24. Fernstrom U. Rupture of the penis. Report of one operated case
and review of the literature. Acta Chir Scand 1957; 113: 211–17.
25. Muentener M, Suter S, Hauri D et al. Long-term experience with
surgical and conservative treatment of penile fracture. J Urol
2004; 172: 576–9.
26. McAninch JW. Management of genital skin loss. Urol Clin North
Am 1989; 16: 387–97.
27. Black PC, Friedrich JB, Engrav LH, Wessells H. Meshed unexpanded split-thickness skin grafting for reconstruction of penile
skin loss. J Urol 2004; 172: 976–9.
28. Wyatt JP, Scobie WG. The management of penile zip entrapment
in children. Injury 1994; 25: 59–60.
29. Ozkan S, Gurpinar T. A serious circumcision complication.
Penile shaft amputation and a new reattachment technique with
a successful outcome. J Urol 1997; 158: 1946–7.
30. Gomes CM, Ribiero-Filho L, Giron AI et al. Genital trauma due
to animal bites. J Urol 2001; 165: 80–3.
31. Thomas AJ Jr, Timmons JW, Perlmutter AD. Progressive penile
amputation. Tourniquet injury secondary to hair. Urology 1977;
19: 42–4.
32. Singh B, Hong K, Sandor HW. Strangulation of the glans by hair.
Urology 1978; 21: 170–2.
33. Gluckman GR, Stoller MS, Jacobs MM, Kogan BA. Newborn penile
glans amputation during circumcision and successful reattachment.
J Urol 1995; 153: 778–9.
34. Gearhart JP, Rock J. Total ablation of the penis after circumcision
with electrocautery: a method of management and long-term
followup. J Urol 1989; 142: 799–801.
35. Nazir Z, Rasheed K, Moazam F. Penile constrictive band injury.
J Pak Med Ass 1993; 43: 135–7.
36. Harouchi A, El-Andaloussi ME, Benhayoun N. Les strangulations
du gland par cheveu. Int Magh Medical 1980; 2: 19–26.

16-Yachia-8031.qxd

10/19/2007

5:03 PM

Page 140

17-Yachia-8031.qxd

10/19/2007

10:57 AM

Page 141

17 Balanitis xerotica
obliterans/lichen
sclerosis strictures

Balanitis xerotica obliterans (BXO) is a chronic inflammatory
and atrophic sclerosing dermatitis of unknown origin that
occurs at the area of the prepuce and the glans, which may
develop in children as well as in adults. It is a locally progressive
disease that sometimes extends to the penile skin, meatus, and
even the distal penile urethra.1 Histologically, the involved tissues show lymphocytic infiltration of the upper dermis, hyalinosis and homogenization of collagen, basal cell vacuolization,
and hyperkeratosis.1
Most patients with penile BXO are uncircumcised. In circumcised men, the penis is a relatively rare localization for
lichen sclerosis, affecting the glans penis, the prepuce, and the
penile urethra. Although the urethra is a relatively rare localization for BXO,2 the disease can occasionally reach the bulbar
urethra. When the urethra becomes involved with BXO, not
only the urethral lining becomes involved but also the spongy
tissue gradually becomes invaded by the dense fibrotic tissue
which replaces it. In about 30% of BXO there is urethral
involvement.3 The disease can spread backward as proximal as
the mid-bulb, and may even involve the entire bulbar urethra.2
Despite this, the disease does not always cause narrowing of the
urethral lumen.
Understanding the natural history of BXO is crucially important in taking suitable decisions for its surgical treatment.

Treatment
Management of strictures associated with BXO is controversial,
and is very frustrating to the reconstructive surgeon. Even in
the most experienced hands these procedures may develop
complications and may show failure rates which can reach as
high as 71%.3 Exposure of the glans by circumcision may
improve or cure BXO of the glans in most patients,1,2 and may
prevent the development of meatal stenosis. Circumcision
alone can be curative in 96% of patients.1,4
In some meatal and very distal BXO stenoses, a simple large
meatotomy may suffice to repair the stricture. However, in cases

of pure BXO-caused meatal stenosis without involvement of the
fossa navicularis, instead of performing a large 6 o’clock meatotomy and rendering the patient hypospadic, a simpler meatoplasty technique can be tried. To carry out this procedure, first a
short 6 o’clock meatotomy is performed which allows insertion
of a straight small forceps to spread the meatus and check for
fossa navicularis BXO involvement. An alternative is to insert a
small caliber cystoscope with a 0° or 30° lens and check the
fossa navicularis and the deeper penile urethra up to the bulbar
urethra. If no involvement is observed, then the edges of the
urethral lining are sutured to the edges of the glans epithelium
using 5/0 or 6/0 Maxon® at 4, 6, and 8 o’clock. A deep dorsal
meatotomy is then performed using scissors, and the edges of the
urethral lining are sutured to the edges of the glans (using the
same suture material) at 2 and 10 o’clock. The third step is to
make an inverted V-shaped relieving incision with its apex very
near to the upper tip of the dorsal meatotomy. The incision is
deepened by sharp dissection toward the glans tissue.
In more extensive distal urethral BXO strictures, a urethroplasty should be preferred. The use of genital skin is not advised
in the repair of BXO strictures. Because of the tendency of
developing recurrent BXO, use of genital skin is not advised in
the reconstructive repair of BXO-caused strictures. The use of
extragenital tissue such as full-thickness retroauricular skin or
buccal mucosa for urethral reconstruction reduces the possibility of recurrence of the disease.2
A staged technique can be used for the repair of BXO strictures. In this approach, during its first stage, a buccal mucosa
graft inlay is applied for creating part of the urethra with a nongenital graft material.2 Buccal mucosa is resistant to infection
and also to lichen sclerosus.5
Almost all BXO patients repaired using genital skin develop
recurrent strictures within 8 years,2 and in these strictures the
meatus becomes retracted and the neourethra becomes thicker
in palpation.
The presence and extent of BXO can alter the decision on
the choice of non-genital graft material. In BXO a two-stage
repair using an extragenital graft is preferred, which can be
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either full-thickness buccal mucosa or retroauricular skin.
Almost no recurrence is seen in BXO patients who are repaired
using buccal mucosa.2
These procedures incur high complication and failure rates,
(71%),3 and many surgeons prefer to offer a perineal urethrostomy to their older patients instead of a staged repair.6 For
patients with repeated reconstruction failures or those who
accept seated voiding, a definitive perineal urethrostomy can
be a viable alternative.7
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18 Urethroplasty for
penile urethral
stricture

One of the great challenges in urological surgery is urethral
reconstruction, making this surgery a technically demanding
one. The aim of anterior urethral repair or reconstruction is to
achieve not only a straight urinary stream, but also a cosmetically acceptable glans and meatus and a straight penis in erection for adequate sexual function. For obtaining this aim there
is no one standard method which will be appropriate for all
types of repair. Therefore, a variety of 200 different innovative
reconstructive procedures have been developed to answer the
challenge of difficult urethral strictures. These urethral repair
techniques have been developed mainly for the hypospadic
patient. For the practicing surgeon this requires knowledge of
different techniques and tissue transfer methods, as well as creativity, to fit or modify the available techniques to the needs of
the particular patient.
Since the scope of this book is the penis, which naturally
includes the penile urethra, in this chapter several currently
used techniques for penile urethral repair will be presented.
These will include in more detail the use of dorsal onlay graft
urethroplasty, and the modifications that the author uses in
penile urethral strictures. Other pathologies of the urethra are
discussed under separate titles or in other chapters.

Etiology
A penile urethral stricture is usually the result of traumatic urethral instrumentation or infection, or occurs as the complication of hypospadias repair, or because of genital balanitis
xerotica obliterans (BXO).

Diagnosis and evaluation of
penile urethral strictures
Diagnosis of urethral stricture is usually based on the history of
the patient, physical examination (filiform or uneven urinary

stream, terminal dribbling, ballooning of the urethra during
voiding, etc.), and diagnostic procedures such as urethrography,
urethral sonography, and endoscopy.

Imaging of the urethra
Imaging of the urethra can be done using several techniques.
The most common are retrograde (ascending) and antegrade
(voiding) X-ray urethrography. Performing an ascending or
voiding urethrogram allows identification of the urethral stricture and determination of the length of the stricture, as well as
identification of associated pathologies such as fistulae, sinuses,
or diverticula. However, this examination shows only the shape
and the dimensions of the urethral lumen, but it cannot give
information on periurethral pathologies such as depth or
extent of fibrosis.
Retrograde (ascending) urethrography
An ascending urethrography is done with the patient lying in a
lateral oblique position. The patient is positioned on a fluoroscopy table in a right or left oblique position, with the right or
left leg (the underside leg) bent from the knee and flexed
toward the abdomen. The testes are covered with a lead protector. The urethra can be filled directly using a Janet-type syringe
(Figure 18.1). or using a small caliber Foley catheter (Figure
18.2). The disadvantage of direct injection is the risk of exposure of the hands of the physician to irradiation. Foley catheter
injection allows the physician to be at a more secure distance
from the radiation source. For catheter filling, a small caliber
Foley catheter is inserted into the urethra for 2–3 cm and its
balloon inflated with 2–3 ml of saline or contrast to fix it in the
distal urethra and prevent backflow of the contrast material.
Then, with a slight traction of the catheter, an undiluted watersoluble contrast material is injected. Filling the urethra with
contrast material suitable for intravenous injections is done
under fluoroscopy to see passage of the contrast through the
stricture. If available, cine-fluoroscopy is preferred, to take
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(A)

(B)
Figure 18.1

Ascending urethrography using the direct injection method.

Figure 18.3 (A, B) High pressure filling of the urethra in stricture can cause
leak of the contrast into the corpus spongiosum penile vessels.

Figure 18.2 Ascending urethrography using a small caliber Foley catheter
with its balloon inflated in the fossa navicularis with 2–3 ml saline or
contrast material.

sequential frames. With regular fluoroscopy, the first film is
taken when the contrast reaches the external sphincter. As a
reflex to the retrograde injection of contrast material, usually
the patient contracts his pelvic musculature (external sphincter). At this stage the entire anterior urethra is completely filled

with contrast. By asking the patient to relax his pelvic musculature (this can be shown to the patient by asking him to contract
and relax his anus) and slightly increasing the injection pressure, the resistance of the sphincter is overcome and the posterior urethra is filled. The second film is taken at this stage. In
very tight strictures, injection of the contrast material with high
force for passing the contrast material through the stricture may
cause a leak to the corpus spongiosum, and also visualize the
penile and pelvic veins (Figure 18.3). If the patient does not
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(A)

Figure 18.4 Retrograde filling of the urethra and bladder allows the examination to continue by a voiding urethrogram.

(B)

have a suprapubic tube, the injection can be continued to fill
the bladder with 250–300 ml contrast, using the lowest injection pressure possible, for performing a voiding urethrogram
(Figure 18.4).
In children, retrograde (ascending) urethrography should be
performed under sedation.
Pericatheter ascending urethrogram
Following urethroplasty some surgeons prefer to perform a voiding urethrogram after filling the bladder with contrast material
and then removing the catheter. If a leak is observed, the
catheter is reinserted. Although it is a widely performed procedure, a voiding urethrogram cannot always demonstrate small
anastomotic leaks in these cases. Since the hydrostatic pressure
applied to the urethral walls by the voided urine is low, a voiding urethrogram can miss small extravasations or fistulae.
In patients with an indwelling catheter or a silicone stent
after urethroplasty, complete closure of the urethral anastomosis
or the suture line of the patched area can be checked by performing a pericatheter urethrogram. Because of the relatively
high pressure of the retrogradely injected contrast material,
even small leaks can be seen using this technique (Figure 18.5).
The advantages of the pericatheter ascending urethrogram
are the possibility of obtaining an excellent picture of the urethral lumen, and detecting the extravasation or a fistula without the need to remove the catheter. After a urethroplasty,
unnecessary urethral manipulations such as removing and reinserting a catheter, even unintentionally, may cause an injury to
the anastomosis or the patched area and should be avoided.

Figure 18.5 Pericatheter ascending urethrogram. (A) Small leak from the
urethroplasty suture line 3 weeks after surgery. (B) Repeat pericatheter urethrogram 6 weeks after surgery showing complete closure of the fistula.

The entire procedure for performing pericatheter urethrography is very similar to a regular ascending urethrography. The
difference is in the way the urethra is filled with contrast material. For performing a pericatheter urethrogram the urethra is
filled through a small caliber (6- or 8-French) feeding tube
inserted for a few centimeters beside the existing urethral
catheter or the plastic stent. If no leak is observed, the bladder
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(A)

(B)

Figure 18.6 Voiding urethrogram of a post-transurethral resection of the prostate (TURP) stricture. (A) The membranous stricture does not allow satisfactory filling of the penile urethra. (B) Ascending urethrogram of the same patient reveals an additional, long stricture at the penoscrotal level of the urethra.

is filled with contrast material. Bladder filling is done either
through the existing catheter or by continuing the contrast
injection around the silicone stent until the bladder is filled.
Then the catheter or stent is removed and the voiding urethrogram is performed.
Voiding (antegrade) urethrography
Voiding urethrography allows better definition of the proximal
limits of the stricture.1 However, visualization of the strictured
part of the urethra and the distal end of the stricture is poor
because of the low-pressure flow of urine after passing the strictured segment (Figure 18.6).
For performing a voiding urethrogram, the bladder is filled with
non-diluted contrast material. Preferably the bladder should be
evacuated of urine before injecting the contrast material. Using a
diluted contrast or adding contrast to a bladder already full with
urine will cause dilution of the contrast material, and will give an
unsatisfactory urethrogram. To fill the bladder through a catheter,
the stricture has to give passage to a small caliber catheter. In strictures not allowing passage to a catheter, a suprapubic cystostomy
tube has to be inserted into the bladder to fill it. Then the bladder
is filled with 250–300 ml contrast material through the cystostome
to perform the voiding urethrogram. After bladder filling, the
patient stands in a left or right oblique position, and then voiding is
started. Preferably the procedure is done under cine-fluoroscopy to
observe the voiding dynamics of the patient. If the stricture is too
tight and the voiding pressure too low, in order to obtain a better
filling of the stricture, during voiding the meatus can be manually
compressed. This mechanical occlusion distends the elastic
healthy urethra and permits visualization of the non-elastic strictured segment of the anterior urethra.2 If the procedure is not done

under cine-fluoroscopy, the presence of the surgeon who will be
performing the repair in the fluoroscopy suite is recommended.
Another technique for performing a voiding urethrogram is
to ask the patient to pass urine at the end of an intravenous
pyelography (IVP) procedure. However, the contrast collecting
in the bladder at the end of an IVP is not concentrated enough,
and usually cannot give satisfactory visualization of the urethra.
Sonourethrography
Sonourethrography is a simple and accurate examination
modality for imaging the periurethral pathologies, such as the
depth of spongiofibrosis, which cannot be seen with any of the
contrast material-based urethrograms. Although it was proposed as an alternative to conventional urethrography, without
radiation exposure,3 it has not become widely popular. Despite
its feasibility, sonography of the penile urethra should be seen as
an adjuvant to contrast urethrography, and as a dynamic study
it is recommended to be performed in the presence of the surgeon who will perform the repair of the stricture.
For performing a sonourethrogram, as in ascending urethrography a small caliber Foley catheter is placed at the distal urethra. Then the urethra is slowly and constantly filled with
sterile isotonic saline. Using a 7.5-MHz linear array transducer
put on the ventral side of the penis and the anterior scrotum,
the penile and the bulbar urethra are studied. The urethral
scanning is done longitudinally and transversally to obtain
more accurate information on the depth of spongiofibrosis and
the length of the stricture.
Compared with costly magnetic resonance imaging (MRI),
which gives excellent information on the extent of the scar
tissue in posterior urethral strictures, sonourethrography is also
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Figure 18.7 (A) Three dimensional (3-D) cystourethrogram
obtained by cross-sectional
imaging of the lower urinary
tract. (B) Postero-anterior view of
the bladder and urethra on a
180° rotated 3-D cystourethrogram. (C) Antero-posterior 3-D
cystourethrogram after eliminating the bony structures. (D, E)
Right and left lateral views of the
urethra.

an accurate procedure to visualize the periurethral fibrotic
process of the anterior urethra, but is less accurate than full
depth corpus spongiosum biopsies.4
Three-dimensional CT urethrography
The use of non-invasive, cross-sectional imaging using computed
tomography (CT) technology has developed toward threedimensional (3-D) computed tomography, 3-D CT urography
(CTU), and 3-D CT angiography (CTA). These new imaging
technologies are reducing or even abolishing the need to use our
imagination to understand the macropathology by looking at 2-D
images obtained with regular X-rays. 3-D technology is revolutionizing traditional medical imaging, and is becoming a very
important diagnostic tool. This technology allows the creation of
a gross-anatomy atlas of the diseased organ of each individual

patient. State-of-the-art 3-D CT has changed the way we are
looking at the urinary tract by helping the surgeon in presurgical
planning, especially in complex urological cases.
Recently, performing 3-D retrograde CT urethrograms became
possible because of the technical developments in multislice CT
technology. These images allow visualization of the urethra from
any angle, without interference caused by the surrounding structures. In urethral stricture disease this technological advance is
becoming more important, especially in documenting the posterior urethra which is located behind bony structures, allowing
better visualization of the pathology and better preoperative
planning (Figure 18.7). Looking at the 3-D reconstructions of the
urethra (or other organs) is almost like performing exploratory
surgery. Although 3-D urethrograms of the anterior urethra can
document better the diverticula of the anterior urethra, it does
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Management procedures

Figure 18.8

Downstream end of a stricture as seen in urethroscopy.

not seem to add better information to the evaluation of anterior
urethral strictures.
MRI urethrography
This is not a real urethrogram, but MRI imaging of the bony
and soft tissues at the region of the urethra. Although a very
important imaging technique in prostatomembranous distraction injuries, MRI urethrography is rarely used in penile urethral strictures.
Endoscopy
Although endoscopy is rarely used as a routine diagnostic procedure in urethral strictures, when performed it can show the distal
(downstream) end of the stricture (Figure 18.8). However, if a
small caliber flexible endoscope or pediatric cystoscope can be
passed through the stricture, it allows visualization of the length of
the stricture and the quality of the healthy areas adjacent to the
stricture. In case an endoscope cannot be passed through the stricture, the proximal end of the stricture can be marked, and the
length of the stricture measured by threading through the stricture
a small caliber Fogarty-type catheter or a ureteral balloon occlusion catheter. Pulling the inflated 1–2 ml balloon outward will
mark the most proximal end of the stricture, and the length of the
stricture can be measured endoscopically by counting the marks
on the balloon catheter distal to the stricture.

Treatment of penile
urethral strictures
In general the therapeutic approach to urethral strictures can
be divided into two categories: management procedures and
curative procedures.

The several manipulations performed in this approach are generally not curative. These manipulations include progressive
dilatations using urethral catheters in increasing calibers, filiform bougies followed by metal or plastic dilators, high-pressure
balloon dilatations, internal urethrotomy (Ottis urethrotomy or
optical urethrotomy), and laser vaporization of the stricture.
Unfortunately, in most cases, the outcome of these procedures
is disappointing, because of the very high percentage of stricture
recurrence. The reason for the high recurrence rates can be
attributed to the catheterization time after the procedure. The
optimal catheterizing time of the urethra after these conservative procedures differs depending upon the urologist. In short as
well as in long strictures, some prefer short-term catheterization
(1–3 days), and in longer and frequently recurring strictures
others prefer catheterization for up to 2–3 weeks. Because of the
tissue reaction to the available catheters (even if they are
Teflon® or silicone coated or made of silicone) and the fact of
ascending infection along the catheter or through its lumen,
these catheters are removed before complete tissue healing
occurs. This reduces the cure rates of simple dilatations to
15–20%. The cured patients are usually those with short strictures, without deep spongiofibrosis. Although these procedures
can be done in-office and under topical anesthesia, repeating
them several times causes expansion of the spongiofibrosis. As
such, they are recommended to be performed only in old and
frail patients, but are not recommended in younger patients,
who should be directed to curative treatments.
A stricture that does not respond to 2–3 internal urethrotomy procedures should be considered for repair by urethroplasty or by stenting.

Curative procedures
Before describing the curative approaches for urethral stricture
disease, it is appropriate to start with a sentence written by
Gerald H Jordan, who is one of the most experienced contemporary urethral surgeons: ‘Successful urethral reconstruction of
a urethral stricture, … is a successful scar revision, yielding a
new scar with beneficial physical characteristics.’5 This sentence reflects the reality about the outcome of such surgery in
the hands of the best and experienced surgeons. Apart from
anastomotic repairs during urethroplasty, what can be constructed is not a real urethra surrounded by a healthy spongiosum, but a tube for bridging the healthy urethral segments to
allow the continuity of the urethra, or patching the fibrotic urethra for enlarging its caliber. Even in the most successful outcome, what we leave behind is a tube made of non-urethral
tissue. That is why patients should be told in detail about the
surgical procedure they are going to undergo, its complications,
the expectations from the treatment and its outcome, the voiding pattern after surgery, and the need for long-term follow-up.
When planning definitive treatment of a stricture, knowing
the ‘anatomy of a stricture’ is very important. The anatomy of a
stricture describes the localization and length of the stricture,
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Figure 18.9 Classification of urethral strictures according to involvement of
the corpus spongiosum. A, superficial stricture with a fold-like urethral
mucosa, no spongiosum tissue involvement; B, mucosal and superficial spongiosum inflammation; C, deep fibrosis of spongiosum tissue; D, infected fistulous tract development through the spongiosum tissue.

the depth of the spongiofibrosis, and its density (Figure 18.9).
Recognition of the extent of spongiofibrosis is very important
in the selection of surgical procedure. Having this information
allows complete evaluation of the pathology before deciding on
the therapeutic approach. A short annular stricture without
spongiofibrosis has a better chance to be treated by internal urethrotomy. A short stricture but with more extended spongiofibrosis can be cured by excision and end-to-end anastomosis,
whereas a stricture longer than 1 cm and with spongiofibrosis,
or stricture with a fistulous tract, should be treated by excision
followed by patching or replacement urethroplasty.
Familiarity of the reconstructive urologist with different urethroplasty techniques is very important to obtain good results.
A successful urethral reconstruction is the result of an appropriate operative selection which suits the site and length of the
urethra of the particular patient. Because of variations in the
‘anatomy of the stricture’, the surgeon who performs urethral
reconstructions needs a bag full of tricks when approaching the
urethral stricture patient. Since every urethroplasty expert was
inexperienced at the beginning of their career, it is important to
start with easy cases and to gain experience gradually.
Performing more complicated cases with experienced surgeons,
or being present at several (as many as possible) complicated
urethroplasty repairs, allows one to see the ways in which experienced surgeons can avoid or overcome problems.
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The most important basic principles for performing a successful urethroplasty are:
• Familiarity with different tissue harvesting and urethroplasty
techniques, to fit the best material and technique to the
pathology;
• Meticulous and fine surgical technique, without shortcuts;
• Well vascularized stumps or cut edges to hold the anastomotic or patching sutures;
• Spatulation of the stumps for preventing anastomotic
stricture;
• The use of fine, monofilament, delayed-absorption suture
material;
• If possible, over-closure of the corpus spongiosum and overlying tissues for allowing vascularization and support to the
repair site;
• Fixation of the repaired urethra to the corpora cavernosa
with fine delayed-absorption sutures to reduce or prevent
stress to the repair site during healing;
• Modeling the urethral repair over a large caliber catheter
(22–24-French) then changing it to an indwelling 14–16French silicone urethral catheter or silicone urethral stent
(preferably with side holes) to create a smooth lumen;
• If a silicone urethral stent is used, using suprapubic drainage
for 2–3 weeks;
• Perioperative antibiotic prophylaxis according to the hospital’s protocol;
• Pericatheter/peristent ascending urethrogram 2–3 weeks
after the repair to rule out leakage at the anastomosis site;
• Catheter and suprapubic tube removal only after complete
closure of the anastomotic or patching sutures.
Because appropriate preoperative evaluation of the stricture
allows better surgical planning for obtaining good results, before
deciding on the treatment of an anterior urethral stricture the
following three factors should be taken into consideration:
• Location of the stricture;
• Length of the stricture;
• Depth of the spongiofibrosis.
When the decision for performing a urethroplasty is taken, it is
important to avoid any dilatation or urethrotomy for about 3–4
months before the procedure, to prevent tissue damage and
swelling of the healthy tissues adjacent to the stricture. If the
patient develops complete obstruction during this time, insertion of a suprapubic cystostomy catheter is recommended. The
reason for this intervention should be explained and discussed
in detail with the patient.
Another important point in a urethroplasty candidate is to
keep his urine sterile, which is not always the case. Infected
urine increases the possibility of recurrent stricture or the development of postoperative fistulae. In those with chronically
infected urine, suitable antibiotic treatment is recommended to
be started 3–5 days before surgery. The treatment should be
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continued until a week after stent or catheter removal, or
better, until the urine becomes sterile. Especially in patients
who have undergone several transurethral manipulations, after
regular scrubbing of the genitalia and covering the patient, I
recommend irrigating the anterior urethra with 20 ml of
diluted, water-based povidone iodine solution (one part solution and 3–4 parts saline), and during surgery irrigating the
surgical field frequently with gentamicin solution.

Grafts versus flaps
in urethroplasty
In proximal penile urethral strictures, the recommended repair
is an onlay urethroplasty using either skin or buccal mucosal
grafts or genital skin flaps. Such flaps can be harvested easily
even in circumcised men.
When an excision and end-to-end anastomosis is not feasible
in the penile urethra, a substitution or patching urethroplasty
should be considered. These repairs can be done using either a graft
or a flap, or sometimes a combination of both. Conventionally,
penile urethral strictures are repaired using a penile and/or
preputial skin island flap, sometimes a scrotal skin flap, or buccal mucosa graft, or in extensive repairs using extragenital,
meshed skin grafts.
Despite the development of modern tissue transfer techniques and the experience gained with penile skin flaps or buccal mucosa grafts as ideal materials for use in substitution
urethroplasty, the subjects of grafts vs. flaps and one-stage vs.
staged urethroplasty in the surgical management of penile urethral strictures are still controversial.

Grafts
A graft is a portion of tissue taken from the patient to replace a
defect in the body and become an integral part of the recipient
site. Because they can be harvested from many parts of the body,
grafts are quicker to harvest and easier to apply than flaps
(Figure 18.10).
The literature abounds with reports on the use of grafts in the
repair of urethral strictures. The success rates reported after free
graft urethroplasty are 50–95%.6 Split-thickness grafts are better taken than full-thickness grafts, but they lose their suppleness and contract more than full-thickness grafts (Figure 18.11).
For good graft taking, the way the graft is harvested and applied,
the blood supply of the recipient site, and its support are very
important factors. Worldwide experience has shown that patch
urethroplasty by grafting gives better results than tube graft urethroplasty in the penile urethra.7 In addition, accumulated
experience has also shown that grafts demonstrate a 20–25%
shrinkage, and almost a quarter of the dorsal penile skin graft
may deteriorate with time.8 Free grafts used under the penile
skin as ventral onlay may suffer from inadequate blood supply
and may contract. In spite of this, many surgeons prefer using
full-thickness grafts instead of flaps in the repair of anterior

Figure 18.10

Non-hirsute graft harvesting sites for urethroplasty.

A
B

Figure 18.11

Grafts.

A, split-thickness graft; B, full-thickness graft.

urethral strictures, because their use shortens the operating
time.9
Although contradictory reports on the outcome of urethroplasty using grafts or flaps have been published, when large
series are reviewed, the long-term results can be found to be
comparable in urethral repairs done by either flaps or grafts.
The use of grafts or flaps is a very surgeon-dependent decision.
Because of the potential of graft shrinkage and the resulting
penile curvature, when available, my preference is to use a
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well vascularized genital skin island flap in the repair of a
penile urethral stricture, even if this will add some time to the
surgery.

Genital skin flaps
A skin flap is a segment of skin left attached to its native neurovascular pedicle and transferred to complete a gap or cover a
surface in its vicinity. This patch continues to be perfused by its
natural blood vessels. Penile skin is the nearest non-hirsute
source of skin for harvesting flaps for the repair of anterior urethral strictures. In carefully selected patients with penile urethral strictures, using penile skin flaps for the repair shows
90–95% success rates in long-term follow-up.10
Despite the enthusiasm for using buccal mucosa grafts
for urethroplasty during recent years, genital, mainly penile,
skin island flaps are still widely used for urethroplasty. From
the penile skin, thin fasciocutaneous island flaps can be elevated for satisfactory patching of strictures along the anterior
urethra.
Because of their special bidirectional vascularization,
when needed, male genital fasciocutaneous flaps can be created by preserving their bilateral vascularization. They can be
harvested in shapes and lengths needed for the repair, and
from places allowing harvesting, such as the preputium,
penile skin, or the scrotum. In uncircumcised patients they
can be taken from the inner leaf of the preputium (Figure
18.12A), or if the patient is circumcised can be harvested
from the penile skin as circumferential subcoronal, or in
oblique hockey-stick shape, for patching very long strictures
(Figure 18.12B–E). Such flaps can be used for either ventral
or dorsal onlay. When harvested in a meticulous way these
bipedicular fasciocutaneous flaps are the most reliable for
urethral reconstructions.
Preputial and penile skin flaps are widely used for hypospadias repair and anterior urethroplasty. The use of penile skin as
a non-hirsute skin flap was described by Orandi in 1963 for the
treatment of penile urethral strictures.11 According to the original technique, a longitudinal skin island is elevated from the
vicinity of the stricture area, left attached to a short pedicle,
and used as a ventral onlay patch (Figure 18.13). This technique can be modified to use the flap as a dorsal onlay patch, as
will be described later in this chapter.
When mobilizing a flap it is important to prevent tension to
the pedicle and then keep the pedicle non-twisted during its
suturing as a patch. If a bipedicular flap is being harvested and
the pedicle is not long enough, tension and twisting can be prevented by opening a buttonhole at the midline of the pedicle of
the flap and passing the penis through it, for using as a ventral
onlay flap during urethral repairs. For dorsal onlay use it is
preferable to harvest the penile skin flap with its unilateral
vascularization.
If a scrotal skin flap is to be used for anterior urethral reconstructions or penile shaft resurfacing, the flap should be taken
from the anterior face of the scrotum. In such a case the
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preferred site is along the midline of the scrotum (along the
raphe), which is less hirsute (Figure 18.14).
Despite the advantages of being a source near the target
organ and ease of harvesting, penile and scrotal skin flaps have
up to 30% complication rates with their use.9

Meatal stenoses
Generally, circumcised boys and adults have smaller meatal caliber than their uncircumcised counterparts. The decrease in
their meatal caliber may be the result of frenular artery disruption during circumcision. However, their caliber is within the
normal range. Meatal stenoses may develop in either uncircumcised or circumcised children, and are usually secondary to diaper dermatitis and subsequent fibrosis. In adults they may
develop after urethral manipulations, including catheterization,
causing meatitis.
Stenoses of the urethral meatus are either very easy to repair
or very challenging to the urologist. The easy ones to correct
are congenital meatal stenoses in children. These can be
repaired by either simple meatotomy or crush meatotomy.

Simple meatotomy
The meatus is calibrated with a small caliber ‘bougie à boule’,
or with a tip of a fine mosquito forceps. The tip of the bougie
or the forceps is tilted toward the frenulum to assess the thickness of the tissue at 6 o’clock. If the tissue is thin it will be
slightly transparent. These are the cases which can be treated
by simple meatotomy. In such a case, one arm of a fine scissor
is inserted into the meatus, and a 5–7-mm long cut is made at
6 o’clock toward the frenulum. Since no glanular tissue is cut,
this maneuver does not cause any bleeding, and there is no
need to do any suturing. After the procedure, about 0.5 ml of
an antibiotic ointment (I use synthomycetine ophthalmic
ointment) is squeezed into the meatus, and the parents are
instructed to continue to apply the ointment into the meatus
(and not on the meatus) after each voiding. Another instruction is to tell the parents to manually separate the two lips of
the meatus at least twice a day to prevent adhesion and
restenosis.

Crush meatotomy
If during calibration the frenular aspect of the glans is found to
be ‘meaty’, performing a ‘crush meatotomy’ is recommended
(Figure 18.15). For this, one arm of a fine and straight mosquito
forceps is inserted into the meatus, and at 6 o’clock a 5–7-mm
long segment of the groove is crushed by closing the mosquito
for a few minutes. Then the created membrane-like crushed tissue is cut all along using a fine scissor. Even if there is no bleeding, using 6/0 Vicryl Rapid® at least three small hemostatic
sutures are applied at 3, 6, and 9 o’clock of the cut line to secure
the approximation of the urethral mucosa to the skin of the
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Figure 18.12 Elevation of penile skin flaps: (A) From the inner leaf of the
praeputium. (B) Circumferential subcoronal. (C) Dorsal. (D) Oblique, hockeystick. (E) Ventral paramedial.
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Figure 18.14 Scrotal skin flap. (A) Marking the shape of the flap along
the median raphe on the well-stretched anterior scrotal face. (B) Elevation of
the flap by carefully developing its vascular pedicle toward the lateral sides of the
flap.
Figure 18.13

Ventral paramedial flap elevation.

(A)

glans. Preferably, the 6 o’clock suture is a figure-of-eight hemostatic suture. As in simple meatotomy, about 0.5 ml of an
antibiotic ointment is sqeezed into the meatus. If the patient is
a child the parents, or if the patient is an adult the patient himself, is instructed to continue to apply the ointment into the
meatus (and not on the meatus) after each voiding and also to
manually separate the two lips of the meatus at least twice a day
to prevent adhesion and restenosis. As an alternative to manual
separation, the 3 and 9 o’clock sutures can be fixed to the subglanular penile skin. This maneuver can keep the cut edges
separated from each other (Figure 18.15F).

(B)
(C)

(D)

Fossa navicularis strictures
(E)

Primary fossa navicularis strictures can be attempted to be
treated endoscopically. The stricture can be dilated until a small
caliber urethrotome can be inserted. Then a deep incision is
made at 12 o’clock until the spongy tissue of the glans is
reached. The incised urethra is stented with an appropriate size
silicone stent for 3 weeks, to allow re-epithelialization of the
incised urethra. During this time the urine is drained through a
cystostomy tube. Using a steroidal skin ointment helps to
reduce inflammation at the meatal level.
This approach is not recommended for secondary strictures of
the fossa navicularis because of the almost certain recurrence of
the stricture. In such strictures and in penile urethral strictures
proximal to the fossa navicularis, the use of a broad base ventral
or dorsal transverse penile skin fasciocutaneous flap is a good
option.12

(F)

Figure 18.15 Steps for performing a ‘crush-meatotomy’. (A) Stenotic meatus. (B) Application of a straight mosquito clamp at 6 o’clock position. (C) The
crushed cut-line to be incised. (D) Incising the cut-line. (E) Application of the
sutures at 3, 6, and 9 o’clock of the cut edges. (F) Optional, meatus opening
sutures by fixing the 3 and 9 o’clock sutures to the subglandular penile skin.
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Surgical approach to the
penile urethra
Patient positioning during penile urethral repairs is an individual preference. For repairing mid- or proximal penile urethral
strictures the patient is positioned in a low lithotomy position:
supine, with his buttocks at the edge of the table and the separated
legs lying straight on leg supports. This position also allows the
surgeon to work between his legs or from the sides of the patient.
Also, it allows changing easily the position of the patient to a
lithotomy position, in case the proximal end of the stricture is
miscalculated.
Based on my personal experience, sitting between the separated legs of the patient creates a good approach to the entire
penile urethra as well as the scrotum. The advantage of sitting
during penile urethral stricture repair is to make the procedure
less tiring to the surgeon and the assisting team, especially in
lengthy procedures, and also to stabilize the hands of the surgeon while performing delicate suturing, as during microsurgery.
The skin incision for the surgical approach is chosen according to the ascending urethrogram, and also by inserting a large
caliber metal sound (a straight Hegar dilator or curved Benique
bougie) to the anterior urethra until it reaches the distal end
(downstream end) of the stricture.
The best approach to almost the entire penile urethra is
through a subcoronal circumcisional incision and penile skin
degloving. This approach prevents the development of a scar
contracture that may develop after longitudinal penile skin
incisions and non-natural scarring on the penile shaft.
However, in penobulbar strictures, a longitudinal penoscrotal
incision allows an excellent approach to this part of the urethra
and a negligible scar on the skin.
Degloving the penis starts with a circumcisional skin incision
made about 5–7 mm below the corona. For preserving the
penile skin vascularization, the incision is deepened until the
whitish Buck’s fascia and the corpus spongiosum/urethra are
reached before attempting the skin degloving. By going this
deep, the vascularization of the penile skin (from where the flap
will be elevated) is kept intact. Then dissection of the skin is
continued towards the base of the penis.
Passing a traction suture from the glans (monofilament nylon
or polyester on a round bodied needle – 3/0 in children and 2/0
in adults) and laying the penis on the abdomen helps to stabilize the stretched penis and gives easy access to the entire penile
urethra.
After penile skin degloving and stretching of the penis, the
approach to the ventral aspect of the urethra for a ventral onlay
repair is straightforward.

Single versus staged urethroplasty
The decision for performing a single-stage or a staged repair
depends on the characteristics of the stricture, its previous
repairs, its length, and the preference of the surgeon.

Single-stage repairs
Anastomotic urethroplasty
In urethral strictures in general, excision of the strictured segment and reanastomosis results in an almost natural urethra
after the repair.
The most simple single-stage anterior urethral stricture
repair is based on excision of the stricture and reanastomosis.
When performed on the right patient and using the proper
technique this approach yields up to 95% success, and an
almost natural urethral lumen.6 Although it is the preferable
technique in bulbar urethral strictures up to 2–3 cm in length,
in penile strictures longer than 0.5–1.0 cm, if an excision,
spatulation of the stumps, and an end-to-end anastomosis is
done, the shortened urethra may cause a bowstring effect to
the penis and a ventral curvature in erection, making its use in
penile urethral strictures debatable. However, it can be performed in relatively short proximal (penoscrotal) penile urethral strictures by carrying out a minimal distal stump
mobilization and full mobilization of the proximal stump
(including the bulbar part) to allow a tension free anastomosis. The more proximal is the stricture, the longer are the strictures that can be excised and reanastomosed. However, the
longest penile urethral stricture to be excised should not
exceed 1.0 cm.
If the stricture is at the penoscrotal level and is less than
10 mm in length, it is possible to perform an excision and
reanastomosis. Approach through a penoscrotal skin incision
allows this repair. The proximal stump is dissected generously
toward the bulbar urethra until it can be mobilized with slight
traction toward the distal stump. Such proximal stump mobilization prevents penile shortening. For reanastomosis the
stumps are spatulated over a 22-French catheter. For performing
an anastomotic urethroplasty, the proximal stump of the urethra is spatulated dorsally and the distal stump ventrally (Figure
18.16). Anastomosis is done using 4/0 or 5/0 polydioxanone
(PDS) or Maxon® sutures. All sutures are passed but not tied
until after changing the 22-French catheter to a 14- or 16French silicone Foley catheter. Mobilization of the proximal
stump should allow tensionless approximation of the stumps
during suture tying. At the end of the procedure, two
absorbable fixation sutures are applied to the proximal stump to
tack the advanced bulbar urethral part to the tunica albuginea
of the corpora cavernosa.
In penile urethral strictures which are too long for excision and end-to-end anastomosis, the preferred repair should
be based on patching or substitution urethroplasty by using
either a penile or scrotal skin flap or a full-thickness graft.
Taking a very long but narrow pedicled flap also has its risks
because of the possibility of inadequate blood supply to its
distal parts. Scrotal skin flaps taken from one side of the
scrotum and left attached to the dartos have limited size and
mobility. For long scrotal flaps, the best approach is to harvest them as bipedicular flaps along the raphe and slip the
flap beneath the degloved penile skin to reach the penile
urethra.
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Figure 18.16 Spatulation of the stumps for anastomotic urethroplasty.
Note that the proximal stump is spatulated dorsally and the distal stump
ventrally.

(A)

(B)

(C)

(D)

(E)

(F)

Figure 18.17 Ventral onlay urethroplasty using ventral penile skin flap. (A) Site of the ventral paramedial flap. (B) Elevation of the flap. (C) Attachment of the
flap to the ventrally incised urethra. (D) Patching completed. (E) Ballooning and (F) pseudo-diverticulum formation after unsupported ventral onlay urethroplasty.

Ventral versus dorsal onlay
urethroplasty
Ventral onlay urethroplasty technique
Ventral onlay urethroplasty, especially in the penile urethra, is
a straightforward and easy to perform technique. In the past,
the preferred repair in simple penile urethral strictures was a
ventral onlay urethroplasty using a penile skin flap (Figure
18.17A–D). Ventral onlay patching can be successful if there is
no deep spongiofibrosis at the site of the stricture and the
patch can be covered with healthy spongiosum tissue for better
vascularization and support. However, ventral onlays are now
seldomly used for patching the penile urethra because of the
ballooning and pseudo-diverticulum formation risk of the ventrally positioned unsupported graft or flap (Figure 18.17E and F).
In many cases such repair leads to urine pooling in the urethral
pseudo-diverticulum, causing post-voiding dribbling, urinary
infection, and foul smell.
If the distal few centimeters of the urethra are intact and
the reconstruction does not involve the distal urethra, or if the

meatus becomes stenosed, the turbulence and the hydrostatic
pressure of the voided urine causes a progressive dilatation up to
sacculation or diverticulum formation, because of lack of
support of the patch. When the stricture is far from the distal urethra, even though the distal urethra is completely normal, the
healthy urethral segment itself with its normal caliber becomes
the cause of a functional obstruction. The effect of the voiding
hydrostatic pressure in the urethra is different in the normal urethra, supported by the spongious tissues vs. the ventrally patched
segment of the urethra. Although the hydrostatic pressure which
builds up during voiding is normal, it affects the level of the patch
as high pressure. This is because of the lack of any wall support at
the patched area, and the backward turbulent flow when the
urine reaches the normal part of the urethra which is supported
by the corpus spongiosum. Hydrodynamically passing the urine
from a supported into an unsupported lumen and then into a well
supported lumen causes a turbulent flow within the unsupported
patched urethral segment, causing its dilatation (ballooning and
pseudo-diverticulum formation) (Figure 18.18). This does not
happen if the stricture is along the entire penile urethra and the
repair includes the meatus. In such cases, the neourethra keeps
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Figure 18.18 Mechanism for the development of a pseudo-diverticulum after
unsupported ventral onlay urethroplasty.

its shape as long as the meatus remains without a stenosis
(Figure 18.19).
In penile urethral strictures involving the meatus or where
the distal end of the stricture is near to it, the repair should
include meatoplasty in order to create a large meatus. The reason is to prevent build-up of a turbulent flow at the repair site
during each voiding, and thus prevent sacculation and pseudodiverticulum formation at the patched urethral segment.
If a ventral onlay is planned to be performed, an artificial
erection is created to verify straightness of the erect penis. For
performing the ventral onlay there is no need to dissect the urethra circumferentially. By inserting a 24-French Benique or #8
Hegar metal sound into the distal urethra, the distal end of the
stricture is found, and marked by applying a marking suture.
Then, by tilting the sound ventrally, a small longitudinal incision is made at the healthy urethra over the tip of the sound. If
the strictured lumen allows insertion of a grooved ‘guiding
probe’, it is inserted into the stricture to prevent the loss of the
lumen and also to ease the longitudinal incision. If the strictured lumen does not allow insertion of a ‘guiding probe’, a
guide-wire is threaded through the stricture and the ventral side
of the urethra is cut, using a blunt tipped small scissor. This
incision should enter the healthy spongiosum for 10 mm. In
long penile urethral strictures or in strictures at the distal third
of the penile urethra, using scissors, the distal urethra is slit
opened from the meatus, cutting along the healthy urethra and
the strictured segment until the healthy spongy tissue is reached
over the proximal end of the stricture. Even if the distal few
centimeters of the urethra are healthy, it is important to patch
the healthy distal part also, in order to prevent sacculation and
pseudo-diverticulum formation. Then a 22- or 24-French

catheter is put on the opened urethra and, stretching the penis,
the width and the length of the gap to be patched is measured.
For harvesting the penile skin flap the degloved skin is pulled
back and the final shape of the patch is marked on the skin
(Figure 18.17A). A paramedial ventral longitudinal dermal
incision is made for elevating the flap. This skin incision is
carefully deepened into the superficial layer of the dartos, and
the dissection is continued between the subdermal vasculature
and the dartos pedicle to prevent devascularization of the skin
flap. This dissection is continued until the flap becomes sufficiently mobile to be turned over the urethra, so that the skin
faces the opened urethral lumen (Figure 18.17B). The flap is
sutured to the edges of the urethral groove in two layers, using
4/0 or 5/0 monofilament delayed-absorption sutures (Figure
18.17C,D). Then the entire ventral flap is covered with a vascular dartos flap to prevent fistula formation. The entire suturing is performed over a 22–24-French catheter which is then
changed to a 14- or 16-French silicone Foley. The catheter is
left in place for 2–3 weeks.
Although easier to perform, ventral onlay urethroplasty is
seldomly used. However, it can be used for the repair of distal
penile strictures if the healthy distal end of the urethra is
included in the repair.

Dorsal onlay urethroplasty
The concept of approaching the strictured urethra from its
dorsal aspect for performing a urethroplasty was developed
by Monseur, from France.13 In his paper, published in 1980,
he described his experience with 219 cases during 13 years.
According to his technique the strictured urethra was
opened along its dorsal side. Then the edges of the incision
were sutured to the tunica albuginea of the corpora
cavernosa. The bladder was drained for long periods with an
indwelling catheter until secondary regeneration of the dorsal urethral slit gap developed. This technique did not gain
popularity until Barbagli developed a modified technique by
adding a graft of penile skin or buccal mucosa in front of the
dorsally opened urethra. Since the renewed description
of the dorsal approach and the Barbagli modification for
dorsal onlay, this became the preferred approach for graft
urethroplasty.14
Dorsal onlay grafting of the urethra was developed for preventing sacculation of the ventrally grafted urethra and also to allow
better take of free graft. It was shown that dorsally applied grafts
are viable in all areas of the anterior urethra.14 As the dorsally
positioned graft is supported by the corpora cavernosa, less turbulent flow develops during voiding, and as a result ballooning and
the consequent pseudo-diverticulum cannot form. Since then,
dorsal stricturotomy and dorsal onlay became a popular approach
for graft urethroplasty in the primary or secondary repair of long
bulbar and penobulbar strictures4–17 (Figure 18.20).
For dorsal onlay repair, detachment of the entire circumference
of the affected urethra should be achieved. Dissecting circumferentially the affected segment of the urethra is achieved as follows:
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Figure 18.19 Extended ventral onlay urethroplasty. (A) The healthy distal 2 cm of the urethra was slit opened and included in the ventral onlay. (B) The dartos vascular flap was elevated from the left side of the penis to cover the entire suture line of the neourethra. (C) Before skin closure. (D) Urethrogram after
extended ventral onlay repair.

(A)

(C)

(B)

(D)

Figure 18.20 The principle of dorsal onlay urethroplasty. (A) Position of
the strictured urethra under the corpora cavernosa. (B) Detachment of the
urethra from the corpora cavernosa. (C) Dorsal longitudinal urethrotomy
and application of the patch to the ventral groove of the corpora cavernosa.
(D) Fixation of the longitudinally opened and patched urethra to the corpora
cavernosa.

After penile degloving, mobilization and rotation maneuvers of
the urethra are started for mobilizing and incising the dorsal aspect
of the stricture and for placing the patch. For marking the most
distal end of the stricture, a 24-French Benique or #8 Hegar
bougie is inserted through the meatus. The corpus spongiosum is
carefully dissected away from the corpora cavernosa. Holding the
urethra with a Babcock forceps eases the dissection of its posterior
surface. Since many patients have had several optical urethrotomy
procedures done in the past (with the regular 12 o’clock incision),
quite often the dorsal face of the urethra is usually strongly
adhered to the corpora cavernosa and the intercorporeal groove.
Starting from the healthy, non-adhered part of the corpus spongiosum, by careful sharp and blunt dissection a buttonhole is
opened between the urethra and corpora, and a small caliber
Penrose drain is looped through the opening. By gentle traction of

the Penrose drain, scissor dissection is continued toward the
affected segment of the urethra to separate it from the corpora
cavernosa (Figure 18.21B). The dissection is then continued
toward the first 2 cm of the proximal healthy urethra. During
this dissection, if the tunica albuginea of the corpora cavernosa is
accidentally opened, it is sutured using 4/0 Maxon or PDS.
The posterior face of the distal end (downstream end) of the
stricture is marked with two stay sutures placed at the dorsal
face of the urethra. Tilting the tip of the bougie toward the stay
sutures, a longitudinal incision is made to the urethra over the
tip of the bougie, until it comes out from the incision. Then the
entire strictured part is opened along its posterior aspect using a
blunt tipped small scissor and carefully following the strictured
lumen, until the healthy proximal urethra is reached. Passing a
small caliber catheter, a guide-wire, or a glide-wire toward the
bladder through the stricture eases following the luminal direction. Then the proximal end of the stricture is also marked with
two stay sutures applied at its posterior aspect.
The proximal urethral caliber is calibrated by inserting a 30French Benique, and the distal healthy urethral caliber is measured by inserting a #8 (24-French) Hegar bougie. Then a
22-French Foley catheter is inserted from the meatus to the
bladder, and with the penis stretched, the length of the strictured segment is measured for preparing the graft or the flap.
If a graft is to be used, it is tailored to the shape of the incision, but about 1.0 cm longer. The distal end of the graft is fixed
to the tunica albuginea using 6/0 Maxon or PDS. Then, by
slightly stretching the graft, its fixation is continued by separate
sutures applied in a parallel fashion to both sides of the graft.
When the fixation reaches the second end, the graft is tailored
accordingly.
An alternative is to fix the graft to the tunica albuginea of
the corpora cavernosa at the level of the posterior urethrotomy.
After fixing the graft, several quilting sutures are added to it,
and small incisions along the graft are made to prevent
hematoma or edema formation. The aim of the fixation and
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Figure 18.23

Figure 18.21

Figure 18.22

Defatting of the buccal mucosa graft.

Harvesting buccal mucosa from the inner cheek.

Harvesting buccal mucosa from the inner lower lip.

quilting sutures is to create good contact between the graft and
the corporeal bed for securing the graft taking.
Observations showed that when such grafts were taken from
penile skin they deteriorated with time.18 This observation
caused the popular use of buccal mucosa for dorsal patching.
Harvesting buccal mucosa
Buccal mucosa grafts are harvested from the inner cheeks (Figure
18.21) or inner lower lip (Figure 18.22).19 For harvesting the graft,
a mouth retractor is inserted to keep open the mouth. Then the
graft harvesting site is prepared with povidone iodine solution.
The tongue is retracted, and through-and-through traction sutures

are applied to the lip. The length and width of the strip to be
harvested are drawn with a marking pen on either the inner cheek
or the inner lip. The site is infiltrated with 10–15 ml of 0.5% xylocaine and 1/200 000 epinephrine solution to reduce the bleeding
and ease the dissection. The edges of the graft are incised with a
scalpel blade and the graft is elevated using scissor dissection.20
Bleedings are controlled by pressure and cautery. Care should be
taken to prevent damage to the oral musculature. The defect of
the graft harvest site can be left open or sutured using fine
absorbable monofilament suture material such as Monocryl*. If
the site is to be left open, a more meticulous hemostasis is done.
The harvested graft is stretched and pinned with its mucosal
surface facing the cork board, and its fat and submucosal layers
are removed using scissors for thinning before it is applied as a
patch (Figure 18.23).
Buccal mucosa harvesting was thought to be a procedure
with minimal morbidity. However, with more patients operated
and longer follow-up, it is found to be more morbid than previously reported.21
In a large majority of patients, harvesting of buccal mucosa can
be painful, mainly in those patients in whom the harvest site was
sutured. There are reports of the development of scar contracture
causing mobility limitations in those grafts extending from the
lower or upper lip to the inner cheek.22,23 Perioral numbness may
develop in 68% of patients. This can become persistent in about
26%, mostly in patients in whom the graft was harvested from
the lower lip.24 In 67%, difficulties in mouth opening may
develop, but only in 9% this can remain persistent. Also, troublesome and persistent salivary changes may develop in 11%.21
These risks should be explained and discussed with the patient.
Use of penile skin flaps for dorsal onlay urethroplasty
Although a buccal mucosal graft is an excellent material for
urethroplasty, and despite its popularity, if available my preference is to use preputial or penile skin because it has the advantage of not involving another organ and an additional team.
Especially in long strictures my preference is to use a vascularized penile or preputial flap instead of a free graft.
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Figure 18.24 Dorsal onlay urethroplasty using ventral skin flap. (A) Marking the length of the flap to be elevated according to the urethrogram.
(B) Degloving of the penis, rotation of the detached urethra, and harvesting the flap. (C) Dorsal longitudinal urethrotomy and suturing one edge of the flap to
the gap. (D) Complete closure of the gap. (E) Derotation of the urethra and its fixation to the corpora cavernosa.

Well vascularized long penile or scrotal skin flaps allow the
repair of very long anterior urethral strictures in a successful
way. To prepare harvesting of such a flap, the approximate
length of the stricture is calculated from the ascending urethrogram. For approaching the diseased urethra the patient is
positioned as described in the section above on ‘Surgical
approach to the penile urethra’. If the length of the stretched
penile skin measured between the base of the penis up to
0.5 cm below the corona is adequate, the site for taking the flap
is marked at the ventral penile skin along one side of the midline. Preferably the flap is taken along the diseased site to allow
minimal pedicle mobilization. The final length and width of
the flap to be harvested are calculated after mobilizing the urethra and dorsally incising the strictured segment longitudinally, after inserting a 22-French Foley catheter from the
meatus to the bladder and stretching the penis (Figure 18.24).
If the ventral penile skin is not adequate, either a dorsal penile
skin (Figure 18.25). or a circumferential flap (Figures 18.26).
can be used as an alternative.
The procedure will be described using the ventral skin flap.
However, apart from harvesting the various penile skin flaps,
the rest of the procedure is similar with all these flaps.
For harvesting the flap, the degloved penile skin is pulled
back, and the length of a 15-mm wide flap to be elevated is
marked along the ventral part of the penile skin at one side of
the midline. Then the skin is incised and its vascular pedicle is
carefully developed laterally using blunt tipped scissors. If the
ventral penile skin is not long enough, a hockey-stick shaped
flap can be prepared by directing the distal end of the flap
toward the dorsum penis. Another alternative is to elevate the

flap from the dorsal aspect of the penis, turning it to a helical
flap toward the frenulum (Figure 18.12D). This hairless and
well vascularized penile skin is used as a dorsally positioned
long pedicled flap.
The flap is mobilized beneath the dorsally opened urethra
and is splayed over the tunica albuginea. The tips and the edge
opposite the direction of the vascular pedicle of the flap are
fixed to the tunica albuginea of the corpus cavernosum using
2–3 interrupted 6/0 absorbable sutures. Then the same edge of
the flap is sutured to the edge of the opened urethra using 6/0
PDS or Maxon. When this suturing is completed, the 22French Foley is removed and a 14- or 16-French silicone Foley
catheter or a multiperforated Fair urethral stent is inserted
through the meatus to the bladder. The second edge of the flap
is then sutured to the edge of the urethra, patching the entire
gap. After patching the entire flap to the urethra, the urethra is
rotated back to its normal position, and the proximal and distal
healthy segments of the urethra are fixed using interrupted, fine
absorbable sutures to the corpora cavernosa. During the entire
procedure the operative field is irrigated from time to time with
gentamicin solution. Usually there is no need for perianastomotic drainage.
The procedure is completed by pulling back the penile skin
and suturing the edges of the skin incision, and applying a
slightly compressive dressing. The catheter is left in place for 3
weeks, and is removed after performing a pericatheter urethrogram to ensure the absence of extravasation.
One of the problems with Foley catheters, especially those made
of silicone, is the occasional spontaneous deflation of the retention
balloon. This is an unwanted and important complication during
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Figure 18.25 Dorsal onlay urethroplasty using dorsal skin flap. (A) Degloving of the penis, rotation of the detached urethra, and harvesting the flap.
(B) Dorsal longitudinal urethrotomy and turning the skin face of the flap toward the gap. (C) Complete closure of the gap. (D) Derotation of the urethra and its
fixation to the corpora cavernosa.

(A)

(C)

Figure 18.26 Circumferential penile skin flap.
long flap. (D) Vascular pedicle of the flap.

(B)

(D)

(A) Marking of the 15-mm wide flap 5–7 mm below the coronal sulcus. (B) Elevation of the flap. (C) Elevated 84-cm
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(A)

Figure 18.28

Home-made silicone stents with a series of side holes opened.

24–48 hours. The dressing around the penis reduces edema and
hematoma formation, and to a certain degree prevents the penis
from becoming fully rigid during nocturnal erections
(Figure 18.29).
(B)

Figure 18.27 Tip hole opener (Cook Urological) (A) for turning a regular
Foley catheter into a Council-type catheter (B).

the early postoperative period. To reduce the risk of catheter
slippage from the urethra and also allow secure change of the
catheter, one or both of the following precautions can be taken:
• In addition to the balloon, the Foley catheter can be fixed to
the penile skin using two 2/0 monofilament nylon sutures.
• A hole can be punched at the tip of the catheter making it a
Council type catheter using a mechanical hole opener (from
Cook Urological) for passing a guide-wire, in case the
catheter has to be changed (Figure 18.27).
If a multiperforated silicone stent is to be used, a suprapubic cystostomy tube is inserted and left in place until voiding through
the urethra is allowed. The stent can be home-made by using a
silicone catheter with a series of small holes opened along it,
again using a hole opener (Figure 18.28). This is fixed with two
2/0 nylon sutures applied to the subcoronal penile skin.
A slightly compressive Telfa® type non-sticking dressing is
applied around the entire penis. This dressing is covered with a
slightly compressive elastic bandage which is left in place for

Figure 18.29
plasty.

Slightly compressive elastic dressing after penile urethro-

Use of scrotal skin flap for
penile urethroplasty
The use of scrotal skin should be considered when there is a
need for a long replacement urethroplasty. Scrotal skin allows
the creation of a long and large caliber tube.
The main criticism of using scrotal skin for urethroplasty is
based on its being hair-bearing, and also its excessive elasticity,
making accurate calculation of the size and shape of the flap to
be harvested difficult. Both problems can be minimized by performing some careful manipulations.
Visual examination of the stretched anterior face of the scrotum can show the presence of hair follicles. Usually the skin along
the median raphe and its two nearby sides contains no hair follicles, or may contain a few. The occasional hair follicles can be
destroyed by electrolysis a few months before surgery. This part of
the scrotum allows harvesting of a 10–15-mm wide, long strip for
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use in urethroplasty. Differing from penile skin, the scrotal skin
should be measured and marked after stretching it to its extreme
in order to mark the accurate width and length of the flap. In
operating theaters in which the temperature is cool, warming the
scrotum with warm saline-soaked sponges eases stretching of the
scrotum. Then, starting from the penoscrotal junction, a 15-mm
wide strip is marked along the raphe. The corners of the flap are
held with small mosquito forceps and the skin is stretched. Then
the skin incision is made along the marked lines using a #11
scalpel blade. Using scissors the pedicle of the flap is prepared by
going sideward, preserving the entire bidirectional vascularization
of the flap. Preparation of the pedicle is continued until a freely
moving pedicle is obtained to reach the patching site. This flap
can be left attached to its long and very pliable pedicle and can
reach any place along the urethra (Figure 18.30).

Augmented anastomotic urethroplasty
Augmented anastomotic urethroplasty can be used in strictures in which a segment of the stricture is very narrow and its
longitudinal opening will not add to the size of the lumen. In
such a case, the most narrow segment is excised, and the
remaining stumps of the strictured urethra are spatulated
along their dorsal side until the healthy urethra is reached.
This technique considerably shortens the length of the stricture that has to be repaired. If the segment to be excised is
more than 0.5 cm, this technique cannot be used in penile
urethral strictures because of the resulting ventral penile curvature in erection.
If the stricture is near or at the level of the penoscrotal
junction, too long for an anastomotic urethroplasty, an
augmented anastomotic urethroplasty can be done. For performing an augmented anastomotic urethroplasty at the penoscrotal level, the narrowest segment of the stricture is excised,
and the proximal urethral stump is mobilized as deep as possible toward the bulbar urethra. Then the stumps are spatulated
along their dorsal sides for 10 mm. The spatulated urethra on
both sides should allow free passage to a 24-French Benique
metal sound. If not, a further 5-mm excision is made at the
proximal stump and the caliber checked again. In any case,
the length of the excision should not be longer than
10–15 mm. Then the ventral edges of the spatulated urethra
are anastomosed. The dorsal gap is patched, as in a regular
dorsal-patch urethroplasty25 (Figure 18.31).
Although feasible, this technique was not found to yield high
success rates in various specialized centers.26

Staged repairs
Long penile urethral strictures are difficult to manage. Staged
repairs are indicated in long strictures when there is no available
preputium or penile skin for the repair, when the strictured urethra has infected sinuses or fistulae, or when the reason for the
stricture is balanitis xerotica obliterans (BXO). If a lumen is not

present at the stricture site or it is very narrow, a single-stage
patching urethroplasty cannot be done. In such complex or long
strictures where there is a need for excision and a tubularized
reconstruction, a staged urethroplasty is recommended. If there
is no lumen at all or the lumen is very narrow, the stenosed part
is excised in a sequential manner, until the healthy urethra is
reached at both ends. However, in such a case, if the preputium
is available, a one-stage tubularized preputial skin flap urethroplasty can be done. Nevertheless, my preference is to perform a
staged penile skin flap urethroplasty. Experience has shown that
a staged procedure for a tubularized urethroplasty in the penile
urethra is more reliable,7 because in the long run the staged
reconstructions have a lower re-stricture rate and a satisfactory
cosmetic result.
For such complex cases several staged procedures have been
developed for their treatment.
In distal and long penile urethral strictures, the entire penile
urethra including the ventral penile skin is split open from the
meatus until the healthy segment of the urethra is reached. If
there is no ventral curvature, the edges of the urethral mucosa
are sutured to the penile skin for creating a neourethral plate to
be used during the second stage of the repair (Figure 18.32). In
very long strictures, a scrotal skin strip flap can be harvested
along the raphe of the anterior and posterior faces of the scrotum. The bidirectional vascularization of the flap is developed,
dissecting it laterally along the strip flap (Figure 18.33).

Urethral plate lengthening
In patients with a long penile urethral stricture, significant
penile curvature, and non-elastic urethra because of severe
spongiofibrosis, performing a urethroplasty and also a dorsal
corporoplasty for straightening the curvature may shorten
the penis too much. In such cases the penile urethra, including
the strictured segment, is split open from the meatus, until the
healthy urethra is reached. This maneuver turns the urethra to
a neourethral plate, similar to the urethral plate seen in
hypospadias. In order to preserve as much neourethral plate tissue
as possible as part of the neourethra, several approaches can be
taken for lengthening the urethral plate.
Some of these techniques were originally developed for
hypospadias repair. Lengthening the urethral plate allows a
straightforward onlay urethroplasty or a tubularized urethroplasty to be performed in a single stage or in two stages. My
personal preference is to split open the urethra and lengthen
the neourethral plate as a first stage and then create the
neourethra after 3–6 months.
The neourethral plate is transected 5 mm distal to the urethral
opening and the plate is gradually elevated away from the underlying corpora cavernosa until its bowstring effect is abolished. If
the patient was operated upon in the past, and fibrotic tissue from
previous surgery is present, it is excised from beneath the plate
for straightening the penile shaft. A repeat artificial erection
confirms the straightening. In a case of residual curvature after
the neourethral plate division, its elevation, and after the fibrotic
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Figure 18.30
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Figure 18.30 Scrotal skin flap for replacement for proximal penile urethroplasty. (A) Marking the shape of the flap along the median raphe on the well
stretched anterior scrotal face. (B, C) Elevation of the flap by carefully developing its vascular pedicle toward the lateral sides of the flap. (D, E) Tubularization
of the flap. (F, G) Anterior anastomosis of the scrotal tube to the distal urethral stump. Note the longitudinal suture line turned dorsally. (H) Completed
anastomosis. (I) Closure of the scrotal skin. (J) Urethrography 2 years after repair.
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Figure 18.31 Augmented anastomotic urethroplasty. A, the narrowest segment of the stricture is excised; B, the urethral stumps are spatulated until 1 cm of
healthy urethral tissue is included in the spatulation; C, the ventral edges of the stumps are anastomosed; D, the dorsal onlay is applied to cover the gap.

(B)

(A)

Figure 18.32

(Continued)

(C)

(D)
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(H)

(K)

Figure 18.32 Two-stage urethroplasty. (A) Classical Johanson I urethroplasty. Opening the strictured urethra as a preparation for dorsal onlay or tubularization during the second stage. (B, C) Modified Johanson I procedure. Slit opening of the urethra is started from the meatus and continued until the healthy segment
of the urethra is reached. (D) Six months after Johanson I. (E–G) Marking the edges of the urethral plate to be tubularized. The width should be enough to be
wrapped around a 20-French catheter. (H) The urethral plate to be tubularized. (I) Tubularization. (J, K) Modification of the tubularization procedure. Tubularized
incised plate (TIP)-like urethroplasty is performed by making a longitudinal midline slit in the urethral plate.

tissue excision is completed a dorsal corporoplasty, are added to
complete the straightening. Transection of the urethral plate,
excision of the fibrotic ventral tissue, and the corporoplasty usually cause a gap at the urethral plate. This gap can be patched
either using a graft taken from the inner surface of the prepuce27
or buccal mucosa,28 or by mobilizing a penile skin flap (described
below), as I prefer to do (Figure 18.34).

Mobilizing the penile skin flap is done with the penis in an
artificial erection. The needed flap to bridge the defect is
drawn on the penile skin lateral to the gap. This island flap is
elevated, keeping intact its vascularization by laterally dissecting the vascular pedicle. This dissection should allow the
flap to be mobilized medially for about 10 mm to close the
gap. The flap is sutured to the edges of the neourethral plate
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(H)

(J)

Figure 18.33 A two-stage urethroplasty in a case of entire penile
urethral stricture ending at the penoscrotal urethra. (A) The long
scrotal skin strip can be elevated from the anterior and posterior
face of the scrotum by developing the bidirectional vascular pedicle
to be used as a long ventral onlay flap. (B–D) Elevated scrotal skin
strip. (E–G) Closure of the urethra by ventral onlay. (H–J) Skin closure after mobilizing a dartos flap to cover the neourethra.
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(A)

(B)
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(D)

Figure 18.34 Lengthening the urethral plate with penile skin flap. (A) If the curvature is caused by the short urethral plate, its division allows easy manual
straightening of the curvature. (B) Elevation of penile skin flap for bridging the gap. (C) Positioning of the penile skin flap. (D) Lengthened urethral plate.

with 6/0 PDS or Maxon. This can be a preparation for the
second stage, or it can be the first step of an immediate onlay
procedure. If a one-stage tubularized incised plate (TIP)-like
repair is planned, the urethral plate gap can be patched using
two contralateral and narrow island flaps or by a single unilateral penile skin flap to be tubularized (Figure 18.35). The
width of the flap is decided only after the distal urethral plate
is incised longitudinally as a preparation for tubularization.
Then the flap is fixed to the ventral surface of the corpora
cavernosa.
Another interesting approach originally developed for
hypospadias repair, but which can be adapted for the repair of
penile urethral strictures, is to use the plate itself for lengthening in staged repairs.29 During the first stage, the urethra is split
open and the edges of the penile skin are sutured to the edges
of the open urethra. During the second stage, the mid-part of
the urethral plate is left wider than the rest of the plate. The
wide part is transected in an oblique manner to split the flap
into two flaps of equal width. After elevating the urethral plate
flaps and excising all the fibrotic tissue beneath the plate, an
artificial erection is created. If there is any, the residual curvature is repaired with dorsal corporoplasty. Then the tips of
the flaps are sutured, if necessary after removing the excess.
This is followed by either a ventral onlay or a tubularized
urethroplasty.
During the first stage, after split opening of the urethra, if it
appears that there will not be adequate penile skin to create the
urethra in the next stage, the midline of the urethral plate is
incised longitudinally and grafted, as in a Snod-graft procedure
(see Chapter 12) (Figure 18.36). During the second stage the
urethral plate is tubularized.
For the second stage, 3–6 months should be allowed between
operations. This period allows resolution of the edema and the
skin to become soft and pliable. If a graft is used, this time also
allows optimal take of the graft and development of adequate

(A)

(B)

Figure 18.35 Lengthening the urethral plate with penile skin flap (A) for a
single-stage TIP-like repair (B).

vascularization, its maturation, and reaching the maximum of
its contraction.

Postoperative care
after penile urethroplasty
The patient is prescribed a wide-spectrum antibiotic for 7–10
days. Usually there is no need to immobilize the patient. After

18-Yachia-8031.qxd

168

10/19/2007

10:58 AM

Page 168

Text Atlas of Penile Surgery

(A)

Figure 18.36

(B)

(A) First stage of a multistage procedure based on Snod-graft principle. (B) Second stage of Snod-graft procedure.

removal of the dressing the patient is advised to wear tight
underpants to keep the penis upward. The catheter or stent is
left indwelling for 2–3 weeks and removed after verifying that
there is no leak from the suture line. My personal preference
before removing the urethral catheter or stent is to perform a
pericatheter/peristent urethrogram to confirm healing of the
anastomosis. Because of the relatively high pressure of the retrogradely injected contrast material, even small leaks can be
seen by this technique (Figure 18.5a). A voiding urethrogram,
especially if the contrast is diluted by the urine in the bladder,
cannot always demonstrate anastomotic leaks. Since the
hydrostatic pressure of voided urine is low, a voiding urethrogram can miss small fistulae. Another advantage of performing
a ‘pericatheter ascending urethrogram’ is that it saves removal
of the catheter before a decision is taken whether it should be
removed definitively. In the case of an anastomotic leak, the
catheter is reinserted. Although rare, this manipulation may
unintentionally injure the anastomosis. The first pericatheter
urethrogram is done 2 or 3 weeks after surgery. The urethral
catheter is not removed until the pericatheter ascending urethrogram rules out a leak from the anastomosis. In the case of
contrast extravasation, the catheter is left for an additional
2–3 weeks. Then the pericatheter urethrogram is repeated to
verify definitive healing of the suture line. If no leak is
observed in pericatheter urethrography, it is optional to fill
the bladder with 250–300ml of contrast material, and to
remove the catheter or stent to document the voiding during
a voiding urethrogram.

Complications
In recurrent strictures developing after one of the patching
techniques, before deciding on an open repair, performing
an optical urethrotomy may cure the stricture.30 This approach

differs from the high failure rates seen when an optical urethrotomy is done in primary strictures.26

Follow-up after urethroplasty
The diagnosis of urethral stricture recurrence mainly depends on
objective findings such as uroflow measurements, urethrography,
sonography, and endoscopic examinations, as well as subjective
findings from patients’ complaints such as weakened flow. The
advisable follow-up of the outcome of a successful urethroplasty is
based on looking for symptoms and measuring the flow rates, and
when indicated performing a urethrogram and if necessary an
endoscopy. The last two are the most sensitive examinations.31
However, because they are invasive, they should be performed only
when the first two indicate a worsening in voiding patterns when
compared with those noted in the early postoperative period.
Since a cure from urethral stricture is defined as the patient
needing no further dilatation for at least 5 years after surgery, it
is recommended to continue the follow-up for 5 years.
My personal recommendation for post-urethroplasty follow-up is:
• Uroflow measurement 2–3 weeks after catheter removal and
note it as baseline;
• Repeated uroflowmetry once every 6 months.
A decrease of 20% in maximal flow rate on two consecutive
measurements (the second a few days after the first) indicates
the need to perform an ascending urethrogram and probably an
endoscopic examination.
Performing an ascending urethrogram shows the caliber and
length of the new stricture. Endoscopic examination for follow-up
is limited by the caliber of the strictured lumen, which does not
always give passage to the endoscope to determine the length of
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the stricture. Since after a substitution urethroplasty the anatomy
of the urethra changes, performing a sonourethrogram may show
the lumen, but it has no value in assessment of the urethral wall.

The future of urethral
stricture repair
Endoscopic patching urethroplasty
The future of urethral reconstruction procedures lies in the
availability of appropriate minimally invasive approaches.
Endoscopic cold cutting and laser vaporization of the scar tissue
have not proved to be favorable approaches. For almost 30 years
attempts have been made to patch the urethra without using an
open surgical procedure. In the initial attempts the stricture was
opened by optical urethrotomy, and skin grafts were applied to
the wound as patching material.32–34 These attempts failed
because of very unstable contact between the graft and fibrotic
tissue of the incision (graft bed), preventing the development of
good neovascularization of the graft.
Naude attempted stabilizing the skin graft, with promising
results. In this technique the full-thickness skin grafts were
apposed to the graft bed using an endograft carrying and stabilizing device (Cook Urological, Spencer, IN, USA). The
treated strictures were mainly in the bulbar urethra.35,36 For performing this endoscopic skin graft urethroplasty, as the first
step, an optical urethrotomy is done. Then the fibrotic tissue is
resected to create a better vascularized graft bed. Next, using
special endoscopic needles and a balloon, the two ends of the
graft are fixed to the urethra. The balloon of the device on
which the graft lays is inflated to cause good apposition of the
graft to the graft bed. Then the sutures are tied using a plastic
pad provided with the device, to fix the device and the graft in
place. Originally this technique was developed for the
endoscopic repair of bulbar urethral strictures, but it can be
adapted for the repair of proximal penile urethral strictures also.
Despite its feasibility, this is a rarely used technique which
requires special equipment and experience.

Off-the-shelf substitution materials
Off-the-shelf substitution biomaterials for patching penile urethral
strictures, repairing short as well as long strictures, will be the basis
of future urethral stricture surgery. Already several biological materials are being tested in reconstructive urology (see Chapter 6).
Substituting the skin graft with seeded or unseeded acellular collagen matrix may be a promising alternative for this purpose.
However, initial studies using unseeded acellular collagen matrix for
bulbar and membranous strictures did not yield the expected longterm success, most probably because the graft bed in urethral stricture is fibrotic and badly vascularized for taking the acellular graft.37
To increase the success rate of this or a similar endoscopic
urethroplasty technique, the scar tissue must be removed until
normal spongiosum tissue is reached. Removing the scar tissue

169

will create a good graft bed and also good contact between the
acellular graft and the well vascularized, non-fibrotic graft bed.
The success rate of such a procedure can also be increased by
seeding the biomaterial graft with cells taken from the patient’s
urethra. An additional approach that seems to be promising is
the use of tissue engineered buccal mucosa for urethroplasty.38
These approaches can be successful, but their use is limited to
centers having specialized laboratories.

Stents
The entire stenting concept in medicine was developed to find a
way to hold tissues apart and tubes open. The idea of scaffolding
a stenosed duct is not a new concept; indeed, even without having knowledge of the physiology of wound healing, the ancient
Egyptians inserted hollow reeds to treat urethral strictures.
A stent is a hollow tubular device for keeping the dilated
tubular organ open. The use of stents for the treatment of urethral strictures, which started in the early 1990s, aimed not only
to keep the urethra open but also to find a definitive treatment
for recurrent urethral stricture disease.
The use of stents is a very promising minimally invasive technique for the treatment of urethral strictures which is not yet
widely adopted but is continuing to develop. Current stents are
primarily mechanical devices for treating strictures or preventing restenosis. The stents are inserted after endoscopic urethrotomy or balloon dilatation and left in place for long periods or
permanently, depending on the stent used.
In general, urethral stents can be divided into two major
groups:
• Permanent stents;
• Temporary stents.
Urethral stents were developed either for being permanently
implanted (UroLume® wallstent; AMS, Minnetonka, MN, USA;
Memotherm™, Bard, Billerica, MA, USA) (Figure 18.37) or for
being temporarily inserted (UroCoil™, InStent, Minneapolis,
MN, USA; Memokath®; Engineers & Doctors, Denmark) (Figure
18.38). Permanent stents act as a reinforcement, like the iron
bars in concrete used in buildings. These stents remain permanently in the wall of the urethra to keep the lumen open.
The idea behind the temporary stents is to use them as molds.
After urethrotomy or dilatation, the stents are left in the urethra until stabilized scar tissue forms a cast around them under
the regenerated urethral epithelium. When these stents are
removed, they leave behind a remodeled large caliber urethra
that does not contain any foreign body in its walls.39
To keep them in place and prevent their migration, the urethral
stents are designed to expand after their deployment. These
expandable stents, after they are inserted into the body in a
reduced caliber, are either released for self-expansion or are heated
for thermo-expansion. This expansion applies radially outward
forces to the wall of the lumen to keep it open. Although initial
reports on the use of all the stents in the treatment of urethral
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Figure 18.37
Wallstent).

(A)

Figure 18.38

Temporary coil stents for use in urethral strictures.

Permanent mesh stent for bulbar urethral strictures (UroLume® –

(B)

(A) UroCoil™ for penile urethral strictures. (B) Memokath™ for urethral stenoses.

strictures were encouraging, the complications developing after the
use of the stents, especially the permanent stents, limited their use.
Since the introduction of stents for the treatment of urethral
strictures, a debate started on ‘Which stent is better for the
treatment of recurrent strictures?’ Is a permanently implanted
stent better than a temporarily implanted stent, or vice versa?
The permanent stent has a mesh-like body which pushes
itself into the urethral wall and is intended to become covered
by urethral lining. Because of their pointed ends and large caliber (45 French), the use of permanent stents was limited to the
bulbar urethra (Figure 18.39). Their use in penile urethral strictures was restricted. In addition, because of their mesh body,
they allowed tissue to grow into their lumen and cause
intrastent restenosis (Figure 18.40). The permanent stents
also had an important limitation in patients who underwent

urethroplasty using skin and subsequently developed a new
stricture: the stent could not cut through the skin used and
could not become entirely embedded. This partial covering
necessitated their surgical removal. Another limitation was
their use in post-traumatic strictures. Such cases developed
intrastent restenosis in more than 70% because of the severe
tissue proliferation through the interstices of the stent.
Temporary stents, because of their tightly closed coils which do
not allow intrastent tissue proliferation, and because of their flexibility, smoothness, and easy removability, can be used in the penile
urethra (Figure 18.41). They permit long-term stenting of the strictured parts of the urethra allowing enough time for adequate tissue
healing. The optimal length of time for leaving the stent in place
was found to be 12–14 months for complete tissue healing.39 This
approach allows a stable fibrotic molding of the strictured segment
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Figure 18.40 Intrastent restenosis in a Memotherm™ mesh stent implanted
into the penile urethra.
® Wallstent limit their use
Figure 18.39 The pointed ends of the UroLume®
in the mobile parts of the urethra.

(A)

(D)

(C)

(B)

(E)

(F)

Figure 18.41 The UroCoil stent. (A) The highly flexible and smooth UroCoil ™. (B) Endoscopic view of the UroCoilÔ in the penile urethra.
(C, D) UroCoil in the proximal and distal penile urethra. (E) Voiding through the UroCoil. (F) Penile urethra treated with a UroCoil stent left indwelling for 1 year.
Endoscopic picture taken 2 years after stent removal.
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of the urethra around the larger caliber stent, leaving behind a
large caliber lumen after stent removal.
My experience with UroCoil stents in the treatment of penile
urethral strictures is of almost 15 years with 57 patients. The
results obtained with UroCoil stents in the treatment of urethral
strictures were very satisfactory. With an average indwelling time
of 12 months and a follow-up of up to 4 years after stent removal,
80% of patients were able to remain without any further treatment.39 The stents I used are only an example, indicating the efficacy of temporary stents in the treatment of urethral stricture
disease. Any large caliber stent which can remain in the urethral
lumen for a long period without being covered by urethral epithelium is able to produce similar results. Self-expanding stents which
are more comfortable for the patient, stents carrying skin grafts, or
off-the-shelf grafting materials or bioengineered materials, seem to
be the future of such stents.
Attempts to use biodegradable materials for manufacturing urethral stents were not successful. The biodegradable stents could not
keep their radial force long enough to allow stabilization of the
healing process of the urethra.
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19 Erectile dysfunction

Erectile dysfunction (ED) is the persistent loss of the ability to
achieve or maintain a functional erection of sufficient rigidity
for satisfactory penetrating sexual performance. ED is highly
prevalent, and is estimated to affect 30 million men in the USA
only. It may be a symptom of underlying, chronic illness (e.g.
diabetes, peripheral vascular, and/or coronary heart disease) and
can have a negative effect on the quality of life, the psychological health of the patient, and interpersonal relationships.
Modern management of ED allows a wide variety of
approaches. The current therapeutic approaches to ED give the
physician the tools to treat their patients in a stepwise fashion,
going from the least invasive to the more invasive procedures.
In general terms, today, the first line treatment of ED includes
lifestyle modification, oral drug therapy (phosphodiesterase
(PDE) inhibitors), and the use of vacuum assist devices for erection. Second line treatment offers intracavernosal papaverine
or prostaglandin E1 (PGE1) injections or intraurethral insertion
of PGE1 pellets (Muse®) which cause relaxation of corporeal
smooth muscles and enable erection. Although the second line
approach has proved to be effective, in the long term many
patients drop out especially because of the inconvenience of
injecting drugs to the corpora cavernosa or inserting pellets into
the urethra, their size, and the availability of effective oral
agents. The introduction of phosphodiesterase (PDE) inhibitors
(sildenafil citrate (Viagra®), tadalafil (Cialis®), and vardenafil
(Levitra®)) as effective oral agents for the treatment of ED has
caused major changes in its management. Although these medications have become the first line treatment for ED, they have
proved to be effective in only 60–70% of ED sufferers, leaving a
considerable number of patients who need to be treated by third
line approaches. Third line treatments consist of surgical interventions which included penile revascularization, occlusion of
venous leaks, and implantation of penile prostheses. However,
vascular surgeries aimed to re-establish arterial blood flow or, by
removing or ligating veins leaving the corpora cavernosa, prevent leakage during erection have been found to be ineffective
in most cases. Because of this, penile revascularization procedures have become limited to young patients after pelvic

trauma that may be amenable to a bypass procedure, and are
mainly performed by vascular surgeons.

Penile prostheses
The concept of implanting a penile prosthesis is based on a
natural anatomical component (os penis or biaculum) seen in
several species (e.g. dogs) to support and keep the penis in erection. In these animals, this natural component is a cartilaginous
support to the erect penis. Trials for implantation of a functional penile prosthesis were initiated after World War I. A tube
graft created for phalloplasty was stented with a segment of rib
cartilage implanted in its center by Nicolas A Bogoras for stiffening the neo-penis.1 This was the first medical penile prosthesis tried in the human. Further trials failed because of
reabsorption of the cartilage. The use of penile prostheses made
of synthetic materials goes back to the early 1950s, when the
first acrylic penile implant was inserted beneath Buck’s fascia to
provide rigidity to the penis.2,3 These later developed to prostheses implanted into the corpora cavernosa.4
An ideal penile prosthesis should create a normal-looking
erect penis and also in its flaccid state. In spite of all of the
above attempts, no prosthesis that fits the needs and characteristics of all patients could be developed. After penile prosthesis
insertion, although a penile shaft rigidity is obtained, in most
cases there is no glans engorgement, since there is no natural
engorgement of the corpus spongiosum. For the same reason,
the length and girth of the erect penis will also be slightly less
than those reached when the patient had his natural full erections. However, these limitations do not interfere with pleasurable sensation, orgasm, or ejaculation. Despite their limitations,
selection of the appropriate penile prosthesis to fit the individual patient is important. When making the decision for a penile
prosthesis implantation, in addition to the underlying medical
condition and the surgeon’s preference, it is recommended to
present all available prosthesis options to the patient and his
partner, their cost, and a review of the risks and benefits of each
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type, and have the patient or couple as decision-making partners. These are important points to be explained to the patient.
The subject of complications also has to be discussed frankly,
giving factual status. Like every mechanical device, penile prostheses also have their ‘wearing-out’ time. The possibilities of
mechanical dysfunction, wearing-out, prosthesis infection, or
prosthesis-caused erosions and the need for their surgical repair
or revision should be discussed and documented in order to prevent future medicolegal problems. All these are done before
receiving informed consent from the patient.

(A)

(B)

Figure 19.1 Subrini soft prosthesis. (A) Virilis® I soft prosthesis. (B) Virilis® II
with a stiffer penile segment.

Indications for penile prosthesis
implantation
For non-responders to oral ED treatment and those who have
failed with other non-surgical treatments (i.e. vacuum erection
devices), or those who have contraindications to the use of
intracavernosal or intraurethral pharmacotherapy and those
who have failed penile revascularization procedures, insertion
of a penile prosthesis remains a very satisfactory and effective
treatment alternative. Although psychogenic ED may be a contraindication for radical surgery such as penile prosthesis
implantation, it should be considered as a therapeutic option
after unsuccessful long-standing psychosexual treatments, use of
vacuum assist devices, or systemic and local pharmacotherapy.

Pre-operative evaluation
Since penile prosthesis implantation is an invasive procedure, a
basic evaluation of the ED etiology is important not only for
reaching an accurate diagnosis but also for medicolegal reasons.
Careful history of the ED development, physical examination that
may reveal Peyronie’s disease, general blood tests that can reveal
chronic renal or liver failure or diabetes, color duplex sonography
of the penis, and assessment of nocturnal penile tumescence
(NPT) are the recommended pretreatment evaluation procedures
that should be performed in the ED patient who is a candidate for
penile prosthesis implantation. Patients with poorly controlled
diabetes are not good candidates for penile prosthesis implantation because of their high susceptibility to infection.
Most of the preoperative diagnostic procedures such as cavernosometry or cavernosography, or vascular imaging performed
before the era of oral treatment of ED, are seldom used nowadays. Penile arteriography by selective catheterization of the
internal pudendal arteries may be done after pelvic injuries in
young patients because of the possibility of performing a bypass
procedure.

The prostheses
Currently, several types of penile prosthesis are available:

Figure 19.2

•
•
•
•

Small–Carrion semirigid prosthesis.

Soft penile prostheses;
Semirigid penile prostheses;
Malleable penile prostheses;
Inflatable penile prostheses.

Soft penile prostheses
These are made of soft silicone. Originally these prostheses were
developed by Subrini to occupy space in the corpora cavernosa
to reduce the amount of blood for attaining an erection.5 They
were not supposed to give any rigidity to the penis. Currently
they are marketed as the Virilis prosthesis (Giant Medical,
Cremona, Italy) and come in two versions: Virilis® I which is
the original Subrini soft prosthesis, and Virilis® II which has a
stiffer penile segment to provide some rigidity to the penis
(Figure 19.1).

Semirigid penile prostheses
The silicone semirigid Small–Carrion prosthesis of the 1970s is
no longer used, because it failed to produce a satisfactory axial
rigidity4 (Figure 19.2). Semirigid penile prostheses create an
erection which is always firm. They are used in patients who
have limited manual dexterity, in obese patients, and also in
patients who have undergone lower abdominal surgery. They
are simple to insert and use, and are more durable than inflatable prostheses. These were followed by the malleable prosthesis

19-Yachia-8031.qxd

10/19/2007

3:17 PM

Page 177

Erectile dysfunction

Figure 19.4

Figure 19.3

177

Finney malleable prosthesis.

Jonas malleable prosthesis.

and its more advanced models which allow better axial
rigidity.6

Malleable penile prostheses
The malleable penile prostheses are composed of two rod-like
cylinders that are implanted into the corpora cavernosa. These
prostheses have a wire-made core for changing the positioning of
the penis from a downward or upward position (for concealing)
to a straight position for intercourse. The first malleable penile
prosthesis had a silicone body with a twisted silver wire core7
(Figure 19.3). Then came the Finney prosthesis, which could be
bent manually (Figure 19.4). Later, American Medical Systems
(AMS) started to produce malleable prostheses which have a
steel wire core covered by polyester and a silicone outer part constituting the rod (Figure 19.5A, B). The diameter of the AMS
600MTM model is either 9.5 or 11.5 mm, and the AMS 650TM
model comes in either 11 or 13 mm. Their diameters can be
reduced by 1 mm by removing the outer silicone layer (Figure
19.5C). Both come in lengths from 12 to 20 cm, and the lengths
can be adjusted by using proximal tip extenders (Figure 19.5D).
(Most modern prostheses have rear tip extenders for a better
length fit.) Mentor’s Acu-Form® malleable prosthesis has a silver
wire core embedded in the center of the silicone rod, similar to
the Jonas prosthesis (Figure 19.3). The diameters of the rod are
9.5, 11, and 13 mm, and their lengths range from 14 to 27 mm.

Mechanically positionable penile prosthesis
This prosthesis has a ‘jointed’ core for changing the positioning
of the penis (Figure 19.6). The AMS Dura IITM has a central

spring holding together a series of balls and sockets for allowing
articulation of the prosthesis. It comes in 13 cm length which
can be elongated by adding distal and proximal tip extenders.
The caliber of the cylinders is either 10 or 12 mm.
The malleable and mechanically positionable penile prostheses are engineered such that they can be bent upward or downward to conceal the erection or straightened for intercourse
(Figure 19.7). They are ideal for elderly men with poor manual
dexterity.
Advantages
• Simpler surgical procedure for their placement;
• Good axial rigidity (the amount of torque that can be placed
on the penis after implantation);
• Low risk for mechanical failure;
• Lower cost;
• Less dependence on manual dexterity of the patient.
Disadvantages
• Difficulty in concealing the erection by bending (especially
in small penile size);
• Higher risk for erosion caused by the prosthesis;
• Inability to increase girth;
• Possibility of causing obstructed voiding because of some
pressure to the urethra;
• Difficulty in using a normal length cystoscope or resectoscope in case an endoscopic procedure is needed in the
bladder or prostate.
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(C)

(B)

(D)

Figure 19.5 (A) AMS malleable prosthesis. (B) Layers of the AMS malleable prosthesis with metal wires in its center. (C) Removing the outer sleeve of the prosthesis reduces its caliber by 1 mm. (D) Application of the rear tip extender to the rod.

Inflatable penile prostheses
The inflatable penile prostheses (IPPs) were developed to
mimic the natural hydraulic event of the erection. Most of
them offer a more natural penile erection and detumescence
and can be easily concealed. By activating the pump component of the IPP, fluid (saline) is transferred from the reservoir to
the cylinders when an erection is desired. Erection can be
ended by activating the deflation valve. They create a near-tonatural feeling erection.
Current IPPs come in self-contained or in multicomponent
(two-piece or three-piece) configurations.

Self-contained inflatable penile prosthesis
The self-contained penile prosthesis, Dynaflex® (by AMS) is
made of two individual cylindrical elements, each one containing all the operating elements for their activation and deactivation (Figure 19.8A). The saline containing reservoir is at the
rear end of the cylinder, the mid-part of it contains the inflatable chamber, and the distal end of the prosthesis has the pump.

Figure 19.6

Mechanically positionable prosthesis.

By activating each pump situated at the ends of the corpora
cavernosa at the level of the glans penis, 2–4 ml of saline is
added to the reservoir for achieving rigidity (Figure 19.8B).
Deflation is achieved by bending the penile shaft 55° or more.
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(B)

(C)

Figure 19.7 The malleable and mechanically positionable prosthesis (A) in a
flaccid-like down-bent position (B) and erect position (C).

This bending activates the deflation valve to return a part of
the liquid from the inflatable chamber to the reservoir and
deflate it (Figure 19.8C). They come in various lengths and can
be fitted to the length of the corpora by using rear tip extenders.

• No external components;
• Easy implant procedure.

Advantages

• Difficulty in activating the two separate distal pumps;
• Occasional difficulty in manipulating for erection and
deflation;
• Less rigid than the semirigid or multicomponent devices;
• Occasional buckling and deflation during intercourse;

• Compromise between the semirigid prosthesis and the multicomponent devices;
• No tubing;

Disadvantages
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Rear reservoir

(A)

(C)

Fluid passageway

Inflation chamber

Deflation value

Inflation pump

(B)

Figure 19.8 Self-contained prosthesis. (A) Components of the selfcontained prosthesis. Pressure to the pump at the glans area moves liquid from
the rear reservoir to the inflation chamber to erect the prosthesis. (B) In erect
state. (C) In flaccid state.

• Less flaccid than the deflated multicomponent devices;
• Limited to the small to average sized penis;
• Inadequate rigidity for the very large/long penis.

Multicomponent inflatable penile prostheses
Two-component inflatable prostheses
The two-component inflatable penile prostheses, Ambicor®
(AMS) and Mark IITM (Mentor) (Figure 19.9A, B) have a pair
of erectile cylinders implanted into the corpora cavernosa and a
pump which acts also as a reservoir and is implanted into the
scrotum (Figure 19.10). They are mostly used in patients in
whom an abdominal reservoir cannot be implanted (e.g. lower
abdominal surgery) and have an average sized penis. These
prostheses are activated by squeezing the pump, and deactivated by simultaneously squeezing the pump, and bending the
penis to deflate the prosthesis.
Advantages
• Relatively simple inflation and deflation;
• Good erectile rigidity;
• Eliminates the need for intra-abdominal reservoir
implantation.

Disadvantages
• Cannot enhance penile girth;
• Limited reservoir capacity (15–20 ml);
• Flaccidity less than the three-component configuration after
deflation because of remaining fluid in the cylinders (not
enough room in the reservoir);
• Limited rigidity in large penises due to limited fluid amount
to fully inflate the cylinders.
Three-component inflatable prostheses
The three-component inflatable penile prostheses (Figure 19.11)
UltrexTM, CXTM, and CXNTM by AMS, and Alpha I® and
TitanTM by Mentor, have two erectile cylinders implanted into
the corpora cavernosa, a liquid reservoir at the Retzius space, and
a small pump which is placed in the scrotum to transfer the liquid
(saline) from the reservoir to the erectile cylinders and back
(Figure 19.12). The three-component inflatable penile prosthesis
allows transfer of larger volumes of fluid to be pumped into and
from the cylinders. These prostheses produce the most naturalappearing erection. Because of the large amount of liquid held in
the reservoir, they create good rigidity even in large penile sizes.
Since the liquid filling the cylinders can be completely retracted
into the reservoir, their deflation results in an excellent penile
flaccidity.
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(B)

Figure 19.9
Mentor (B).

Two-component inflatable prostheses from AMS (A) and

Figure 19.11
TitanTM (B).

Figure 19.10 The pump of the two-component prosthesis acts also as the
reservoir of the liquid to inflate the cylinders.

Three-component inflatable penile prostheses. UltrexTM (A).

The Ultrex model allows distal as well as girth expansion.
The CX allows girth expansion and is recommended in patients
with corporeal fibrosis. The Alpha I creates a good girth expansion but its distal expansion is minimal.
Recent penile prostheses have an antibiotic coating to
decrease the risk of infection (Figure 19.13). Safety valves have
also been added to these models to prevent involuntary erection by autoinflation or involuntary deflation.
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Figure 19.13

Antibiotic coated AMS three-component prosthesis.

should be explained, showing either demonstration prostheses
or their pictures. The costs of the prostheses also may be important to the patient in making a decision. The manual dexterity
of the patient should be taken into consideration. For a patient
with dexterity problems, activating and deactivating an inflatable prosthesis may be difficult, whereas in young patients,
because of the normal-appearing flaccid penis, a three-piece
prosthesis may be the ideal one. Choosing between prostheses
from different companies is usually the surgeon’s preference,
based on his/her experience with different devices.
Figure 19.12 (A) Placement of the three-component prosthesis. (B) X-ray
view of the contrast filled three-component prosthesis in erect shape. Note
the collapsed reservoir. Contrast solutions are no longer used for filling inflatable
prostheses.

Surgical approach for implanting a
penile prosthesis
The most important points of penile prosthesis implantation
surgery are:

Selection of the appropriate
prostheses
Selecting the appropriate prosthesis is a very important decision, usually to be taken together with the patient and sometimes with his partner, taking into consideration also the
patient’s or the couple’s preference. An important point to be
explained to the patient is that, after penile prosthesis implantation, the erect penis will be slightly shorter than it used to be
with natural erection, and that the glans may not engorge. In
addition, the advantages and disadvantages of each device

• Proper preoperative preparation of the patient to prevent
infection risks;
• Appropriate intraoperative, wide-spectrum systemic
antibiotics;
• Appropriate intraoperative local antibiotic irrigations;
• Appropriate pre- and postoperative wide-spectrum antibiotic coverage;
• Appropriate selection of the length and diameter of the
prosthesis to fit the corpora cavernosa of the patient;
• Proper dilatation of the corpora cavernosa;
• Avoidance of perforation of the crura.
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(A)

Since infection is the most serious complication of penile prosthesis
implantation, its prevention is a very important preoperative step.8
This starts with the patient taking a shower with an antiseptic soap
(e.g. Betadine® soap) on the evening preceding surgery and the
morning of surgery for decreasing the skin bacterial colony count.
Thirty to sixty minutes before surgery, 1 g cefazolin and 160 mg gentamicin are administered parenterally. The genitalia are shaved
using a hair clipper after the patient is anesthetized and the patient
positioned. The genitalia, the thighs and inguinal folds, and the
abdomen are scrubbed during 10–15 minutes using an iodine scrub.
Then the same area is painted with non-alcoholic iodine solution.
Scrubbing and painting of the genitalia are repeated after the surgical team prepare themselves as preparing for a hip-joint replacement surgery. The patient is draped, and the members of the team
who scrubbed and draped the patient change their gloves to fresh
ones and wash them with saline to remove any powder.

Surgical approach to the corpora cavernosa

(B)

Although several penile prosthesis implantation devices have
been described, the principles of implanting them are quite similar. The selection of one of the following four surgical
approaches is generally based on the surgeon’s experience or
preference, and also on the type of prosthesis to be implanted:
•
•
•
•

Penoscrotal approach;
Infrapubic approach;
Subcoronal approach;
Perineal approach.

Penoscrotal approach
This provides an excellent approach to the corpora cavernosa
and the corpus spongiosum, and is the ideal approach for the
implantation of semirigid or malleable as well as the multicomponent penile prostheses (Figure 19.14). If a two-piece inflatable prosthesis is being inserted, it allows easy placement of the
scrotal pump and the reservoir. In cases with a Peyronie’s disease plaque near the base of the penis, this method allows easy
approach to the plaque for its incision, excision, and patching.
In this approach a 5–6-cm midline longitudinal incision is
made at the level of the penoscrotal angle (Figure 19.14A).
After identifying the corpus spongiosum by blunt dissection,
the corpora at both sides are prepared (Figure 19.14B). A pair of
parallel stay sutures are applied to the tunica albuginea of each
of the corpora to allow its opening for performing dilatation of
the cavernous tissues.
Infrapubic approach
This approach was originally described by Kelami for implanting malleable prostheses.9 A 6–8-cm horizontal skin incision
is made 1 cm below the lower edge of the symphysis pubis

Figure 19.14
cavernosa (B).

Penoscrotal incision (A) and preparation of the corpora

(Figure 19.15A). The pubic fat tissue is mobilized until the
base of the penis is reached (Figure 19.15B). The neurovascular
bundle is mobilized medially, and the tunica albuginea of the
corpora cavernosa are incised longitudinally between stay
sutures applied at the curve of the corpora.
This approach allows Peyronie’s disease plaques to be reached
at the proximal third of the penis. However, it has the disadvantage of mobilization of the dorsal neurovascular bundle to
insert the prosthesis.
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Figure 19.16

Subcoronal approach for inserting a malleable prosthesis.

mobilized medially to reach the tunica albuginea, which is
opened between a pair of stay sutures applied to each corpus
cavernosum.

(B)

Perineal approach
This approach is mainly used for artificial urethral sphincter
implantation; however, it can also be used for malleable penile
prosthesis implantation or corporeal tear repairs. For this
approach the patient is positioned in dorsolithotomy position
to expose the perineum. Through a midline longitudinal
(Figure 19.17A), transverse (Figure 19.17B), or inverted-V or
inverted-U skin incision a dissection is carried down until the
bulbocavernosus muscle is reached. Then by continuing the
dissection laterally the tunica albuginea of both corpora cavernosa are identified (Figure 19.17C), and a pair of stay sutures
are applied for opening the corpora cavernosa.
After deciding the surgical approach and performing the skin
incision, the corpora cavernosa are reached to be incised, and
dilated for prosthesis implantation.

Dilatation of the corpora cavernosa
Figure 19.15
cavernosa (B).

Infrapubic incision (A) and preparation of the corpora

Subcoronal approach
This approach was introduced in the 1970s to insert the
Jonas-type malleable penile prosthesis. It is still used as a simple technique for implanting soft, semirigid, or malleable prostheses. For this approach a transverse dorsal subcoronal penile
skin incision is made until Buck’s fascia is reached (Figure
19.16). Then the dorsal neurovascular bundle is identified and

After applying the stay sutures and incising a 10–15-mm longitudinal opening of the tunica albuginea, the following steps of
the procedure are similar, whatever approach is used. Usually,
blunt tipped corporeal dilators or Hegar bougies are used for
dilating the cavernous tissues. Starting from a 6- or 8-mm
bougie, the distal part of the corpus is progressively dilated up to
12 mm, and the proximal part up to 14 mm. It is important to
stretch the penis during dilatation of the distal part and insert
the dilators keeping them along the axis, in order to reduce the
risk of perforation of the septum or entering the urethra (Figure
19.18). If a septal perforation occurs, the direction of dilatation
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Figure 19.18 Dilatation of the corpus cavernosum with a Hegar dilator.
Note the axis of dilatation and the stretched penis to prevent septal or urethral
perforation.
(C)

Figure 19.19 Use of blunt tipped scissors to dilate fibrotic corpora
cavernosa through an infrapubic approach.
Figure 19.17 Perineal approach through a midline longitudinal (A) and
transverse (B) incision, and preparation of the corpora cavernosa (C).

is diverted laterally to enter the proper corporeal space. In urethral perforation, some surgeons prefer to stop the procedure
and drain the bladder either with a small caliber urethral
catheter or suprapubicly. If during dilatation a difficulty in
insertion of the large caliber bougies is felt, the use of long,
blunt tipped scissors can be helpful for performing the dilatation (Figure 19.19). The scissors are inserted closed into the
corpus, and the blades are gently opened in 12 and 6 o’clock
positions for performing the dilatation. Care should be taken

not to open the blades toward the septum or the urethra and
cause a perforation. When one of the cavernous bodies is
severely fibrosed, it is recommended to implant one cylinder
to the contralateral corpus and abandon the fibrotic one.
Inadequate dilatation of the corpora can cause unnatural-looking erections, especially when an inflatable prosthesis is used.
Dilatation not reaching the tip of the corpora can cause insertion of a shorter than needed cylinder, resulting in ‘drooping
glans’ or penile asymmetry.
Dilatation of the proximal corpora should also be done carefully to prevent perforation of the crura. Perforation of the crus
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Figure 19.21

Figure 19.20 In crural tear, after positioning the distal tip beneath the
glans, the malleable rod is fixed to the tunica albuginea during closure of the
albugineal incision using absorbable sutures which pass through the ‘skin’ of
the rod.

can cause early backward migration of the malleable prosthesis.
Recognition of these problems during surgery is important in
order to avoid penile deformations. If during malleable prosthesis implantation a crural tear occurs, the rod inserted into the
torn crus is fixed to the tunica albuginea with absorbable
sutures to prevent its backward migration. The tear is left to
self-heal by fibrosis formation around the rear tip of the rod
(Figure 19.20). When an inflatable prosthesis is to be inserted
and a crural tear occurs, there is a need to perform a more
sophisticated repair. For this repair, a ‘wind-sock’ using a GoreTex® or Dacron® vascular graft closed at one end is created.
This ‘wind-sock’ is inserted toward the torn crus and fixed to
the tunica albuginea with non-absorbable fine sutures. Then
the proximal end of the cylinder is inserted into the ‘windsock’. An alternative is to insert the rear part of the cylinder
into the ‘wind-sock’ and then insert them together into the
proximal corpus and fix the graft to the tunica albuginea at the
proximal level of the corporotomy incision (Figure 19.21).
From the incision stage and throughout the entire procedure,
the open tissues should be frequently irrigated with an antibiotic solution (e.g. 160 mg gentamicin diluted in 500 ml saline).

Handling of the prosthesis
After completing the dilatation, the length of each corpus is
measured separately with a bougie-like ruler and the appropriate length prosthesis is chosen. The package of the prosthesis is
opened and its contents are inserted into a tray containing an
antibiotic solution. Rear tip extenders are used to add length to
the rods of malleable prostheses or to the cylinders of inflatable

Use of a ‘wind-sock’ to repair a crural tear.

prostheses (Figure19.5D). In soft or semirigid prostheses, the
excessive length of each cylinder is cut according to the measured corporeal length, and a protective cap is used to cover the
cut tip. In tight fitting malleable prostheses, the outer sleeve of
the prosthesis can be removed to reduce its caliber by 1 mm
(Figure 19.5C). From preparation of the prosthesis until its
actual insertion into the body it is recommended to keep the
components in the antibiotic solution.

Insertion of the malleable prosthesis
Malleable penile prostheses can be inserted through each one of
the surgical approaches described (Figures 19.22–19.24). After
reaching both corpora cavernosa the tunica albuginea is opened
between two stay sutures and they are dilated. After dilatation
for checking the completeness of it, the distal part of the prosthesis is inserted into the corpus cavernosum until its tip is felt
beneath the glans. If insertion of the rod is not easy, or the tip is
not felt at the distal tip of the corpus, it is recommended to perform further dilatation until insertion of the rod becomes comfortable. Then the rod is removed and its rear end inserted into
the dilated proximal corpus as far as it goes, but without applying any force to push it. This is done for checking the integrity
of the crus. For implanting malleable rods, my personal preference is to insert first the distal part and then the proximal part,
and then manually straighten the prosthesis to stretch the
penis. This reduces the possibility of crural perforation. The
same procedure is repeated at the second corpus cavernosum.
When both rods are placed properly their tips should be felt
under the glans, and should not move backward when they are
slightly pushed back. Backward movement indicates crural tear.
If a tear is suspected, or in order to prevent accidental postoperative migration, the rods can be fixed by intentionally passing
tangentially one or two of the absorbable sutures (monofilament delayed-absorption suture material: 3/0 Maxon® or
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Figure 19.22 Insertion of a malleable prosthesis through a subcoronal
approach. (A, B) Dorsal horizontal subcoronal incision. (C, D) Dilatation of
the corpora cavernosa down to the crura. (E) Measurement of the corporeal
length using a sizer for choosing the appropriate rods. (F, G) Insertion of the
proximal part of the rod. (H, I) To ease insertion of the distal end of the rod
the tunical incision is lifted using a small eyelid retractor and the glans is
folded ventrally. (J) Closure of the tunica with absorbable sutures. (K) End of
the procedure.
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Figure 19.23 (A) Infrapubic approach to reach the corpora at the base of the penis. (B) Dilatation of corpora cavernosa (either with metal dilator or blunt
tipped scissors). (C) Insertion of the rear part of a malleable prosthesis through the infrapubic incision.

polydioxanone (PDS)) used for closing the tunica albuginea
through the skin of the prosthesis. Such fixation allows enough
time for self-healing of a crural perforation (Figure 19.20).

Insertion of inflatable prostheses
The preferred single-incision insertion of inflatable prostheses
is through the penoscrotal approach (Figure 19.14A, B). The
cylinders of all inflatable prostheses, including the selfcontained ones, are implanted using the same technique
(Figure 19.25).
After removing the inflatable prosthesis from its packing tray,
all its components are visually inspected. All air from the components is suctioned out. Then, using isotonic saline solution,
the cylinders, reservoir, and pump are checked for integrity by
filling and removing the solution several times. The use of
saline instead of the radiopaque contrast material used in the
past for filling the chambers of the prosthesis makes it difficult
to evaluate postoperative malfunctions or complications of
inflatable prostheses. Now malfunctioning prostheses are
followed either by computed tomography (CT) or magnetic

resonance imaging (MRI). Then all components are immersed
into an antibiotic solution (e.g. 160 mg gentamicin in 500 ml
saline) and left there until each component is implanted.
After dilating the corpora, the tip of the inflatable cylinder is
attached to a Furlow or Keith inserter with a suture. Then the
Furlow or Keith inserter is advanced from the corporotomy
incision toward the glans. When the tip of the inserter reaches
the tip of the corpus, its needle is advanced to pass through the
glans and the inserter is removed. By pulling the suture
attached to the needle and the tip of the cylinder, the tip of the
cylinder is pulled until it sits snugly at the tip of the distal corpus. The proximal end of the cylinder is manually placed
through the corporotomy incision toward the crus and the
suture is removed. The same manipulation is done to the contralateral side. Then the tunical incisions are closed using 3/0
monofilament delayed-absorption sutures (Maxon or PDS).
Care should be taken not to puncture the cylinders during closure of the corpora by pushing them down. In the case of a multicomponent prosthesis, closure of the corporal incisions is
continued until only the connecting tubes of the cylinders
remain visible. These tubes will be connected to the pump and
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Figure 19.24 (A, B) Longitudinal midline perineal incision for approaching the corpora cavernosa. (C, D) Transverse perineal incision for approaching the corpora cavernosa.

the reservoir which are implanted into the scrotum and the
Retzius space (Figure 19.26).
The pump is inserted in a subdartos pouch created at the
anterior face of the scrotum to allow easy access for the patient.
The abdominal reservoir is inserted into the Retzius space
through a tunnel created through the transversalis fascia at the
level of the external inguinal ring. Insertion of the reservoir
into the Retzius space is important for reducing the risk of spontaneous inflation of the cylinders. Then the reservoir is filled
with 60–100 ml saline. Its tube will be connected to the pump.
It is recommended to implant the pump and the reservoir
according to the manual preference of the patient. In left
handed patients they are implanted at the left scrotum (and the
reservoir to the left side of the Retzius space) to allow easy

manipulation. After comleting the pump’s implantation, the
tubes from the cylinders and the reservoir are trimmed to the
correct length and connected to the pump.
Before closing the incision, the functioning of all components
of the prosthesis is tested by inflating and deflating the cylinders,
and leaks at the connections are checked. If the patient has a
deformation caused by Peyronie’s disease, at this stage of the procedure the cylinders are inflated and the penis can be manually
reshaped to a straighter shape. If there is no penile deformation
the prosthesis is left in a semi-inflated/semirigid state.
The surgical wound is irrigated again with an antibiotic solution and closed in two layers using fine absorbable sutures. A
non-compressive dressing is applied after cleaning the penis and
scrotal skin.
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(G)

(I)

(H)

(J)

Figure 19.25 Insertion of an inflatable cylinder into the corpus cavernosum. (A) After taking the measurement of the corpus cavernosum the length of the
cylinder is adjusted by using the rear tip extenders. (B) The pulling suture is threaded through the Furlow or Keith inserter and the tip of the cylinder attached
to the suture. (C, D) With its needle retracted the inserter is advanced toward the glans. (E) The needle is pushed forward to pass through the glans. (F) The proximal end of the cylinder is inserted toward the crura. (G) The distal part of the cylinder is inserted into the distal corpus cavernosum. (H) The distal cylinder is
pulled toward the glans. (I) The incision of the tunica albuginea is closed using absorbable sutures. (J) The cylinders are inflated at the end of the procedure.

Postoperative period
It is best to carry out the procedure with a short hospitalization or on day-care in order to reduce the risk of hospital

acquired infections. The patient is prescribed oral wide-spectrum antibiotics for a period of 2 weeks. Since almost all
patients have pain after penile prosthesis implantation, also
oral analgesics or even oral narcotics are prescribed for the
painful period. The initial painful period of 2–3 weeks turns
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(B)
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Figure 19.26 Implantation of the pump and reservoir after insertion of the cylinders. (A) Preparation of the location of the scrotal pump. (B, C) Preparation of the
Retzius space for placing the reservoir. The Retzius space is entered using finger dissection and the use of a blunt dissector. (D) The pump and reservoir in position.

into soreness which may continue for 2–3 weeks. Driving is
not allowed for 2–3 weeks.
Sexual activity can be resumed no sooner than 6 weeks after
implantation, and only if there is no more pain. In the case of continuing pain or severe soreness, resuming sexual activity is delayed
for another 2–4 weeks. At this stage the patient is instructed how
to activate and deactivate the prosthesis. The patient’s partner is
also trained how to operate the penile prosthesis, in order to create
cooperation between them and decrease the partner’s rejection of

the procedure. This also helps in cases where the patient lacks
manual dexterity for activating the prosthesis.

Complications
It is quite rare to see mechanical failure with the malleable
penile prosthesis, because there are no moving parts in it. In
10–50% of IPPs a mechanical failure may occur during the first
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5 years after implantation. The high failure rates seen in the
past are much lower with the more recent models, after the
manufacturers reinforced the parts prone to wear.10–12
Such failures necessitate a surgical intervention to change
the failed component. In the case of cylinder or reservoir rupture, or leak from the tubing, no harm can happen because the
fluid is saline and is easily absorbed.
Especially in malleable penile prostheses, in 1–3% of cases
erosion can occur, and the prosthesis can protrude from the
penis. Late perforation of the crura can cause a proximal migration of the prosthesis. This can be repaired by creating a GoreTex or Dacron vascular graft to create a ‘wind-sock’ (Figure
19.21). Other complications can be connecting tube kinks,
leaks from connections, aneurysmal dilatation of the cylinders,
spontaneous inflation or deflation, erosion, or migration of the
pump or reservoir.
Infection is a disastrous complication of penile prosthesis
implantation. It may occur in 1–3% of cases and may take as
long as 2 years before becoming clinically detectable. Because of
the possibility of seeding their prostheses, patients with chronic
infectious problems such as decubitus ulcers, diabetic ulcers, or
venous stasis ulcers are very risky candidates for such surgery.
Conservative treatment mostly fails, and there is a need to
remove the prosthesis to overcome the infection.8,13

Treatment of infected penile
prosthesis
The development of infection after penile prosthesis implantation is a devastating complication, especially in poorly controlled diabetic patients. Persistent or gradually increasing
penile pain 2–3 months after implantation, fever, and local
inflammatory changes are the early symptoms of prosthesisrelated infection. In early symptoms of infection, a 1–2-week
course of oral (quinolones) or parenteral (vancomycin or cefazolin) antibiotic treatment can be tried. However, the systemic use of antibiotics in most cases is not successful because
of the presence of the biofilm.8,14 In cases in whom the
infected prosthesis causes erosion, the only treatment is
removal of the prosthesis, antibiotic irrigations of the corpora,
and intensive antibiotic treatment. Reinsertion of a new prosthesis is delayed to a later date, only after the infection totally
subsides after the cessation of antibiotic treatment.
Unfortunately, the infected corpora often develop fibrosis,
and the insertion of a new prosthesis becomes difficult, with
suboptimal results.15 An alternative is to remove all components of the prosthesis, perform rigorous intraoperative irrigations of all the cavities where the components were, and
immediately implant a new prosthesis. Such an approach,
which is gaining in popularity, can be successful in up to 84%,8
cause minimal morbidity, and preserve the penile length and
girth. 15,16 The salvage protocol developed by the Penile
Implant for Erectile Dysfunction Committee is recommended
for increasing the success of this approach17 (Table 19.1).

Table 19.1 Salvage protocol for infected penile prosthesis
implants (based on the recommendations in Reference 17)
• Remove all prosthetic parts and foreign material
• Irrigate wound seven times with antiseptic solutions:
1.
2.
3.
4.
5.
6.
7.
•
•
•
•

Antibiotics
Half strength hydrogen peroxide
Half strength betadine
Pressure irrigation (Waterpik®) with 1 g vancomycin and
80 mg gentamicin in 5 l irrigating solution
Half strength hydrogen peroxide
Antibiotics

Change gowns, gloves, surgical drapes, and instruments
Insert new prosthesis
Close wound with no drains or catheters
Oral antibiotics for 1 month

The future
Although many changes have been implemented to make
penile prostheses more secure and reduce the complications
seen with their use, no significant engineering developments
have happened in this field during the past decade. Antibiotic
impregnation of the prosthesis and ‘non-adherent’ parylene
coating are important additions for reducing infectious complications. Another important new development is the lockout
valve added to the three-piece penile prosthesis for preventing
spontaneous autoinflation.
On the engineering side, a new magnetically activated semirigid and self-contained prosthesis seems to be a promising
development which is in its initial trials. This prosthesis comprises two cylinder-like units, each containing an articulated
magnetizable core. Because of its magnetic properties, this prosthesis can go from a flaccid state to an erect state and vice versa
under the control of an external magnet. Its implantation will
be similar to that of other semirigid prostheses.
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20 Priapism and its
surgical treatment

Priapism is defined as a prolonged, sometimes painful erection
that lasts for more than 4 hours, mostly not initiated with any
sexual activity. It can in occur in almost all age groups, including childhood, but is most frequently seen between the ages of
20 and 50. Priapism mostly involves the corpora cavernosa
(bicorporeal priapism). However, it may also involve the corpus
spongiosum (tricorporeal priapism).
In general, priapism is divided into two1 or even three2 groups:
• Low-flow (ischemic) priapism, which is caused by abnormal
smooth muscle relaxation of the corpora cavernosa, resulting in occlusion of their venous drainage. It may occur in
healthy men as well as in men with sickle-cell disease,
leukemia, or malaria. Approximately 40% of sickle-cell
adults have the risk of developing priapism. The stasis of
blood in the corpora causes cavernosal tissue ischemia
which, within 24–48 hours, may lead to irreversible fibrosis
and severe erectile dysfunction. Most patients in this group
report that the erection is painful, and in examination the
corpora cavernosa are found to be rigid but the glans and
corpus spongiosum soft. Low-flow priapism is an emergency
necessitating immediate intervention.3
• High-flow (non-ischemic) priapism, which is caused by excessive blood inflow that overwhelms the outflow tracts, but
does not cause tissue ischemia because blood does not stagnate in the corpora cavernosa.4 It is more rare than low-flow
priapism and may be the result of penile or perineal trauma
causing damage to the cavernosal arteries.
• Stuttering priapism is a rapidly recurring ischemic priapism
during a single episode.2 Its etiology is not known, but observations showed that sickle-cell patients are more prone to
develop stuttering priapism.

Diagnosis
Proper diagnosis is very important before initiating any treatment.
The onset of priapism is often embarrassing and associated with

some guilt. As such it requires a gentle but frank approach to
the patient. Although a general diagnosis of priapism is
straightforward, it is very important to classify the kind of priapism. This necessitates a good diagnostic work-up, starting
with a detailed history of the patient, which includes the duration of the abnormal erection compared with the usual erection; the degree of pain (low-flow (ischemic) is painful,
high-flow (non-ischemic) is mostly painless); the use of drugs
precipitating the episode (antihypertensives, anticoagulants,
antidepressants, alcohol, marijuana, cocaine, etc.) or intracavernosal injections (papaverine, alprostadil, prostaglandin E1,
phentolamine); pelvic and/or genital trauma; and sickle-cell
disease or hematologic malignancy, which can be ruled out by a
complete blood count.
Physical examination of the patient can show whether the
priapism is bicorporeal or tricorporeal. Rigidity of the glans and
difficulties in urination indicate involvement of the corpus
spongiosum (tricorporeal priapism).
Then blood is aspirated from the corpora and sent for blood gas
measurements. In low-flow priapism the color of the aspirated
blood is dark red, and with pH < 7.25, pO² < 30 mmHg, and pCO²
> 60 mmHg. In high-flow priapism the color of the aspirated
blood is bright red, and the values of blood gas measurements
show no acidosis or hypercarbia and normal oxygen tension.
Color duplex sonography helps in observing the pathological
penile blood flow. In low-flow (ischemic) priapism penile blood
flow is absent, whereas in high-flow priapism ‘sinusoidal blush’ or
turbulent flow in the pseudoaneurysms can be seen.

Treatment
Before starting any treatment for priapism it is very important
to tell the patient (and document the discussion) about the possible need for repeated treatments, the aims and reasons for
each of them and the risk of development of erectile dysfunction in the future. This documentation is important to prevent
the risk of future medicolegal problems.
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Figure 20.1 Cavernoglanular shunt using a large gauge injection needle for
opening several communications between the corpora cavernosa and the
glans (corpus spongiosum).

When the treatment is started in time and properly planned,
in most cases the outcome is satisfactory. The longer is the time
it takes to start the appropriate medical intervention the greater
is the risk of developing erectile dysfunction.

Management of low-flow (ischemic) priapism
Intracavernosal conservative/pharmacologic
management
Oral systemic sympathomimetic treatment is not usually
effective in low-flow (ischemic) priapism. 2 After low-flow
(ischemic) priapism is diagnosed, the old blood from the corpora is aspirated and the corpora are repeatedly irrigated with
cold saline. Additionally, 10–20 µg epinephrine (20 ml of 1µg/ml solution) is injected to the corpora every 2–5 minutes
until detumescence is achieved. Another α-adrenergic agent
that can be used is 100–500 µg (20 ml of 10 or 20-µg solution) phenylephrine injected every 2–5 minutes, up to a total
of 1000 µg.
In patients with an underlying blood disease, systemic treatment of the disease should be administered concurrently with
surgical treatment and not as a sole treatment.2
Surgical management
Low-flow (ischemic) priapism patients who do not respond to
intracavernosal conservative/pharmacological treatment
need to be treated surgically. Several shunting procedures

Figure 20.2 Creating a cavernoglanular shunt by removing cores from the
tunica albuginea at the tip of the corpora cavernosa using a core-biopsy needle.

have been developed to drain blood from the corpora into the
uninvolved corpus spongiosum. However, it should be borne
in mind that after any one of the shunting procedures erectile
dysfunction may develop if the shunt remains persistently
open. Cavernospongiosal shunting procedures have little
effect in tricorporeal priapism.
Cavernoglanular shunt The easy to perform initial surgical
procedures aim to create a shunt between the glans and the tip
of the corpora cavernosa. These techniques are based on connecting the corpora cavernosa to the corpus spongiosum (to the
glans as a part of the corpus spongiosum) by performing several
connection points at the tunica albuginea at the level of the
tips of the corpora cavernosa.1,5,6 Such a shunt can be created
using a large gauge injection needle to make several perforations at the tunica albuginea (Figure 20.1). Although this procedure creates immediate connections between the glans and
the corpus cavernosum, they may close very early before being
effective enough to drain the corpora. My preference is to
remove cores of albugineal tissue from the tip of the corpora
cavernosa using a large caliber Tru-Cut type biopsy needle to
perform and secure the fistula (Figure 20.2). In this technique a
small skin incision is made to the glans after palpating the tip of
the corpora. Without removing the needle from the glans a second fistula can be created at the tip of the second corpus cavernosum. Then, through the incision, the biopsy needle is
inserted and advanced into one of the corpora. After creating
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Figure 20.3 Multiple incicions at the tips of the tunica albuginea of each
corpus cavernosum for creating a cavernoglanular shunt.

Figure 20.4 Excision of the tip of each corpus cavernosum to create large
corporospongiosal communications.

the shunt is at the level of the bulbar spongiosum. For this the
corpora cavernosa are approached, with the patient in the lithotomy position, through a midline perineal incision. The
1-cm long ventrolateral site of the shunt is marked on the bulbar
spongiosum and then on one of the corpora near the crus. The
corpus spongiosum and the tunica of the corpus cavernosum are
incised using the tip of a #11 scalpel blade. The old blood from
the penile shaft and the crura of the corpora cavernosa are manually milked. The fistula is created by anastomosing the incisions using 6/0 monofilament, delayed-absorption sutures
(polydioxanone (PDS or Maxon®) in a watertight fashion.

Figure 20.5

Open surgical cavernospongiosal shunt.

the fistula the stagnated dark blood is evacuated from the corpora cavernosa by manually milking the penile shaft. If the
glans skin incision is large it is closed with a fine absorbable
suture.
Other techniques for creating cavernoglanular shunts
include using a #11 scalpel blade inserted to the glans to perform multiple albugineal incisions at the tip of each corpus cavernosum1 (Figure 20.3) or excising both tips of the corpora
cavernosa2 (Figure 20.4).
During these procedures it is important to perform constant
monitoring of intracorporeal pressure to ensure detumescence.1
Cavernospongiosal shunt When a cavernoglanular shunt
fails, an open surgical shunt between a corpus cavernosum and
the corpus spongiosum is performed (Figure 20.5). This allows
creation of a large caliber shunt. Although it can be done anywhere along the corpus spongiosum, the preferred place to create

Cavernovenous shunt If a cavernospongiosal shunt also
fails the next option is to create a direct anastomosis between
the vena saphena and the corpus cavernosum7 (Figure 20.6) or a
shunt between the dorsal vein of the penis and the corpus cavernosum.8 These shunts may frequently occlude, and performing
them needs experience in small vessel anastomosis techniques.
Cooperation with vascular surgeons increases the chance of
their patency.
After any one of the shunting procedures some degree of
penile edema may develop. A slightly compressive elastic bandage after a shunting procedure prevents the development of
severe edema.
If the shunting procedures fail this may result in cavernous
tissue fibrosis. To save the difficulties of implanting in fibrotic
corpora in a later stage, early implantation of a penile prosthesis
may be a rational approach.

Management of high-flow
(non-ischemic) priapism
Although it is not apparent in many patients, high-flow (nonischemic) priapism can be initiated by perineal or penile
trauma, causing laceration of the cavernous arteries. The
American Urological Association (AUA) Guideline
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(A)

(B)

Figure 20.6 Open surgical cavernovenous anastomosis between the vena saphena magna and the corpus cavernosum.
magna. (B) Anastomosis for creating the cavernovenous shunt.

recommends to keep initially the high-flow (non-ischemic)
priapism patient under observation, explain to the patient the
chances of spontaneous resolution, the risks of treatmentrelated erectile dysfunction, and the lack of significant consequences expected from delaying interventions.2 High-flow
(non-ischemic) priapism is not an emergency, and should be
approached in a conservative way with repeated ice-pack
applications or local compression by wrapping an elastic bandage around the penile shaft. In about two-thirds of patients
the high-flow (non-ischemic) priapism may resolve spontaneously or after local conservative treatment. One-third of
patients may develop erectile difficulties after resolution of
their priapism.9
In high-flow (non-ischemic) priapism, corporeal aspiration
has only a diagnostic value. In these cases the use of aspiration,
or aspiration and cold saline irrigation, with or without vasoconstrictors, is not therapeutically effective.
When blood gas measurements indicate high-flow (nonischemic) priapism and the patient is anxious, requesting quick
results, selective pudendal angiography and/or penile color
duplex sonography is indicated to find the reason for the excessive blood inflow. Although the use of α-adrenergic agents may
cause a short-term detumescence, priapism rapidly returns.10 In
such cases the preferable treatment since 1977 is selective arterial embolization of the fistula.11 Using autologous blood clots
or absorbable materials such as Gelfoam® for embolization
reduces the risk of developing post-treatment erectile dysfunction, because they usually allow normal arterial blood flow to
the corpora cavernosa after their resolution;12 however, the risk of
developing permanent erectile dysfunction after arterial embolization should be mentioned to the patient (and documented). In

(A) Preparation of the vena saphena

high-flow (non-ischemic) priapism the use of permanent
materials such as coils and chemicals (e.g. polyvinyl alcohol
particles, ethanol, or acrylic glue) for arterial embolization is
not recommended because of the greater risk of post-procedural
erectile dysfunction.
In high-flow (non-ischemic) priapism, open surgical intervention for ligating sinusoidal fistulae or pseudoaneurysm
should be kept as a last resort. Such interventions should be
performed making use of intraoperative color duplex sonography to reveal the ‘sinusoidal blush’ or the turbulent flow in the
pseudoaneurysm.

Management of stuttering priapism
The approach to such patients is similar to the approach to lowflow (ischemic) priapism. However, the goal should be the prevention of recurrence of such episodes by building a planned
management strategy. In hematology patients, systemic therapies
according to the hematologic diagnosis and/or self-administered
intracorporeal injections of sympathomimetics (phenylephrine)
are recommended as a prevention strategy. In other patients, the
use of baclofen, antiandrogens, or estrogens is recommended.13–17
Baclofen is a muscle relaxant and antispasmodic agent.
Although the precise mechanism of its action to relieve muscle
spasm and cause detumescence is unknown, its use was found to
be effective in these patients.14 Antiandrogens are used in stepwise increased doses, given during 3–6 months, to reduce a
patient’s testosterone to castration level.15 Recurrent episodes
despite these treatments represent a failure of this strategy and
necessitate replanning of the strategy. Such cases have to be
managed with a more aggressive approach.
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21 Cosmetic and plastic
penile surgery

Differing from reconstructive surgery, cosmetic surgery was
developed by surgeons especially for people who felt the need to
improve on nature, to improve the results of previous injuries or
interventions by surgery. Men who can benefit from penile cosmetic surgery are those with a penis that was severely deformed
by repeated surgeries for hypospadias or epispadias repairs in
their childhood, or as a result of circumcision accidents where
most of the penile skin was accidentally lost, or their glans
amputated, or have an underdeveloped penis which did not
respond to endocrinological treatment. Patients who have
undergone unsuccessful surgical repair for penile deformities,
especially for hypospadias, 20–30 years previously can apply for
cosmetic surgery even if the meatus is situated at the tip of the
glans. They may wish to straighten a remnant of a ventral
penile curvature, get rid of redundant skin folds giving an image
of a smaller than natural penis, or remove a penoscrotal web
giving the erect penis a ‘funny look’ during erection. During
recent decades increasing numbers of such patients have started
to apply for cosmetic penile surgery. These patients may not
marry, or may even remain sexually inexperienced until they
decide to look for corrective surgery. The results of corrective
cosmetic surgery in these cases are much more acceptable and
satisfactory to patients than that done for purely cosmetic reasons. Most of these patients will be happy with the outcome of
the corrective surgery, and they may marry after the surgery and
father children.
Save for the buried penis that can affect urination, the flaccid
penile length is not a medically important parameter. Many
men think that their penis is too small and feel that they have
to improve on nature with surgery, or by self-help. Their fantasy
and belief is that having a larger penis is a proof of their manhood. The problem of a ‘small penis’ is as old as history. Men
envy Priapus who was the God of Animal and Vegetable
Fertility and a patron of seafarers and fishermen in classical
antiquity1 of Asia, Greece, and Rome, well known for the size of

his huge penis (Figure 21.1). For centuries men looked for ways
to elongate and increase the girth of their penis.
However, there are men with a penile shape and size within
normal limits who may apply for augmentation of their flaccid
penile length. Such men have an altered penile size perception which is called ‘penile dysmorphophobia’. This altered
perception can be either aesthetic (dissatisfaction with the
flaccid penile size) or functional (dissatisfaction with the
erect penile size).2 Men with penile dysmorphophobia who
have heard that their penis can be enlarged are applying to
urologists to change their penile dimensions by augmentation
phalloplasty.
Why do many men think than their penis is shorter than
those they see in the changing room? The reason is the direction from which they look at their penis (from above) and at
others’ penises (from the front). As artists know, looking at
an object from above has a ‘shortening effect’. This is why,
when looking from above, the penis looks shorter than it
really is.
Sometimes obesity can cause a visual distortion to the size of
the penis. The flaccid penis can retract or become buried in the
pubic fat, causing a normal size penis to look smaller or shorter
than it actually is. Others may have excessive suprapubic
fat pads burying the base of the penis, giving it a shorter
appearance.
Cosmetic surgery for the penis cannot and should not be compared to rhinoplasty, breast augmentation, or breast reduction
surgery, where the obtained results are generally very acceptable.
Unfortunately, the expectations of patients of augmentation
phalloplasty are far greater than the real results that can be
obtained with the current surgical techniques. The tissues of the
nose or female breasts are different from the male genital skin,
which is rich in hair follicles and sweat glands. This particular
skin and its environment are the main causes of the frequent
failures of penile cosmetic surgery and patient dissatisfaction.
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Figure 21.1 (A) Priapus in a fresco painting in Pompei, Italy. (B) Marble
sculpture of Priapus.

Patients coming for purely cosmetic penile surgery want good
results like those who go for a hair implant, cosmetic breast
surgery, or a rhinoplasty procedure.
When performed on a normal-looking penis which has an
average size, a penile cosmetic procedure yields aesthetically
less than the desired result. It is important to tell the candidate
for such surgery not to expect miracles, or believe in stories that
it is possible to add 8–10 cm to their penile length. This is unrealistic. An increase of 2–4 cm should be considered a success,
and with the current techniques the price will be to accept a
change of their penile shape compared with the one they had
before surgery. Despite the generally unsatisfying results of augmentation phalloplasty, there are still large numbers of men
risking their penile shape who apply for this surgery in order to
feel better about themselves.
Although there are surgeons who think that ‘any adult male
who feels the need for peer review of his genitalia has greater
need of a psychiatrist’s couch than the surgeon’s operating
table’,3 there is a not negligible number of patients having a
micropenis or small penile dimensions who need cosmetic
penile surgery for lengthening and girth increase.
There are differences between a micropenis, small penis,
and short penis (Figures 21.2–21.4). This should be made
clear, especially when using the term ‘micropenis’, because
this term is also used erroneously to refer to a small penile
appearance. A micropenis has a stretched penile length less

than 2.0 cm at birth, 2.5 cm at 1 year, 4.0 cm in prepubertal
adolescence, and less than 10 cm in the post-pubertal adolescent
or adult. True micropenis is mostly seen in patients with an
endocrinological deficiency, or rarely in patients without any
endocrinopathy. Because of the endocrinopathy, boys with
micropenis require exogenous testosterone to complete
puberty. In both micropenis and small penis the shape of the
penis is normal, but all its components (shaft, glans, scrotum)
are diminutive. In adulthood, those with an endocrinopathy
have severe sexual dysfunction, which is caused by the lack of
libido and erections, as well as the underdeveloped genitalia.
The sexual dysfunction of these patients can be treated by
androgen substitution. Although this treatment can cure the
lack of libido and improve the quality of the erections, in adolescents and adults its effect in increasing the penile size is
limited.
In short penis the penile shape (girth and glans) is normal
but the erect length is short.
Non-endocrinopathic males with a small or short penis do
not suffer from erectile dysfunction. The quality of their erection is good, but they suffer from sexual dysfunction because of
their small penile dimensions. In many cases the low girth of
the small penis reduces the level of penovaginal contact during
intercourse, and also causes partner dissatisfaction that leads to
sexual dysfunction. Later this sexual dysfunction may develop
into psychosexual dysfunction, which may even lead to erectile
dysfunction. Men with a short erect penis are ashamed of their
penile dimension. Both groups have a high rate of poor body
image. These are the patients who need not only psychosexual
help but also a surgical intervention to increase the size of their
penis. However, such patients should be carefully evaluated psychologically before deciding on any surgical intervention on
their penis.
There are considerable differences in the length and girth
of the flaccid, stretched, and erect penis. A non-medical panEuropean survey done for a Dutch condom manufacturer
showed that there are very considerable differences in the
girth of the penis during erection. The survey revealed a
range in penile circumference during erection (around the
base) of 90–161 mm (average 121 mm). However, only in
25% was the circumference less than 110 mm and in only
10% was the circumference more than 140 mm. The historical Kinsey report showed that only 5% of men have an erection of less than 9 cm, and that 1% are very well endowed
with an erection of longer than 20 cm.4 A more recent study
of penile size in 3300 young Italian men showed these differences in a large sample:5
• Flaccid penile length: 5–13 cm (average 9.0 cm);
• Stretched penile size: 7.5–17.5 cm (average 12.5 cm);
• Flaccid penile circumference: 8.5–11.5 cm (average 10 cm).
Another study found that the average length of a flaccid
penis is 8.8 cm, stretched length 12.4 cm, and erect length
12.9 cm.6
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Figure 21.2 Micropenis. (A) In
an infant (B) In an adolescent
after androgen substitution.
Note the diminutive size of the
genitalia but normal pubic hair
development.

(A)

(B)

Figure 21.3 Examples of ‘small penis
with no endocrinopathy’. (A) Normal
scrotum with a small penis. (B) Small
penis.

Non-surgical techniques for penile
size augmentation

manipulations to the penile ultrastructure and the penile erectile function, are unknown. They may cause discomfort to the
patient and the results are unpredictable.

The non-surgical techniques for penile size augmentation are
anecdotal. As such they are the most controversial non-medical
techniques for ‘elongating’ the penis.

Synthetic or autologous injectables

Weight application/penile stretching
Weight application, negative pressure (vacuum pressure) without use of the constriction band, or mechanical stretching of
the penis may encourage penile ‘remodeling’. In stretching by
weight, gradually increasing weights are applied to the flaccid
penis, as tolerated, for several hours a day for several months. In
mechanical stretching the penis is stretched again for several
hours a day during several months using a ‘penile stretcher’
(Figure 21.5), or by applying a vacuum device (Figure 21.6) at
least twice a day for 30 minutes. The optimal time, duration,
and weight for these procedures, as well as the effect of these

For penile girth enhancement, various materials such as silicone paste or Vaseline® are injected under the penile skin
either by the man himself or by a non-medical practitioner
(Figure 21.7). This can be seen especially in patients from Far
Eastern countries or from the old Soviet republics. In many of
these cases, foreign body granulomas develop around the
injected material, or skin necrosis may occur (Figure 21.8). The
medical answer to the ‘filling with synthetic materials’
approach, and for preventing these complications, was injecting
autologous fat harvested by liposuction from the thighs, buttocks, or abdomen under the skin and along the penile shaft
(see section below on ‘Lipo-filling/fat interpositions’).
Failure of these non-medical and medical procedures increased
the motivation to solve the problem by surgical means.
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Figure 21.4 Short penis. (A)
Flaccid state. (B) In erection –
7cm.

(A)
(A)

(B)

(B)

(C)

Figure 21.5

(A–C) Several types of penile stretcher.

Figure 21.6
enlargers’.

(C)

(A–C) Several types of vacuum device marketed as ‘penile
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Figure 21.7

(A)

(B)

(C)

(A–C) Penile deformations as the result of petroleum jelly or silicone paste injections.

(B)

(C)

(D)

Figure 21.8

(A–D) Penile skin necrosis after petroleum jelly injection.
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Surgical techniques for
augmentation phalloplasty
Most congenital or acquired short penises can be surgically
corrected, some to a certain degree and some satisfactorily.
However, there are no references in the medical literature to
support a safe and efficacious method for purely cosmetic
penile augmentation surgery. Almost all the currently used surgical procedures were developed in the past for reshaping the
penis of hypogonadic male patients, for epispadias cases, and
for congenitally short or buried penises. Since not all of these
techniques can be applied satisfactorily to augment the size of
an average penis, newer techniques are being developed for
obtaining better cosmetic results. Although considerable
improvements have been achieved for improving the aesthetics of the penile appearance and dimensions, such surgery is
still a challenge, requiring meticulous techniques and strict
attention to detail.7 These techniques are still evolving, and
unfortunately no studies have been done on the long-term
physical and psychosexual outcome of this surgery. As such, all
of these procedures should be considered as experimental.
When should we consider performing a penile augmentation
surgery? This is an open question that does not always have a
clear answer. During the past decade, several techniques for cosmetic surgery to enhance normal sized penises started to be popularized. These techniques are based on some old procedures
developed for serious congenital anomalies such as epispadias,
buried penis, or micropenis. The question is: do we have to
operate on penises which are within the normal size range, even
if the patient asks for such surgery?
In the case of a micropenis, the answer to the question
‘Should we consider augmentation surgery?’ is easy and clear.
The difficult answer is in cases who have a penile size within
normal limits. There are urologists who think that if the length
of a flaccid penis is less than 4 cm it should be enlarged. My personal approach is to try to enlarge a penis not taking into
consideration its flaccid length but its erect dimensions.
Although there are urologists who see a stretched length below
7.5 cm as an indication for surgery,6 my cut-off point is an erect
penis shorter than 9 cm or a penis with a circumference less
than 80 mm that disturbs the sexual functioning of the patient.
My opinion is that we should not operate, or we should be very
careful when taking the decision to increase the length or the
girth of a penis which falls within the normal range.

How to approach patients applying for
cosmetic penile surgery
Selection of a candidate for augmentation phalloplasty is the most
important phase. Parameters for selecting the appropriate persons
for this surgery are not well defined. Attempts to have a standardized questionnaire for patient selection and outcome evaluation are
being made.8 Since the level of the success rate of cosmetic penile
surgery is controversial, and according to my personal observation

in many cases less than satisfactory, a frank discussion has to be
held with the person asking for such surgery to increase his penile
dimensions. Many candidates only have a perception of a small
penis. To permit the surgeon to understand the reasons for his wish
for a correction and his motivation, and to a certain degree to
understand his personality and his expectations of the outcome of
the correction, a candid discussion of the problem should be carried out, allowing ample time for this talk. Telling the candidate
about the risks and complications of such surgery, and showing him
unselected pre-and post-augmentation surgery photographs is a
must. The patient who applies for a penile augmentation wants his
penis to be longer and thicker, but also to look ‘normal’. No man
will accept a deformed penis as a successful augmentation even if
he gains a couple of centimeters in length or girth.
Since penile augmentation surgeries became a trend, the
number of legal procedures against the surgeons performing
them started to increase. That is why it is highly recommended
to document (by audio or video) the discussion held with the
patient for preventing later complaints and malpractice charges.
If the candidate really believes that it is the ‘size that matters’,
he should be sent for a psychosexual assessment before deciding
on such cosmetic surgery. This is a must in order to prevent
severe postoperative dissatisfaction and even medicolegal problems. Additional advice to prevent legal complications is being
very careful before taking a decision to operate, or even to avoid
operating on some of the candidates. Taking a medical history is
important to see whether there are medical and/or psychological
reasons for his ‘perception’. Physical examination of the candidate, with detailed examination of his genitalia, including measurement of the flaccid penile length (from the penopubic angle
to the tip of the glans, from the dorsal aspect of the penis, using
a ribbon ruler) should be noted as an addition to the erect size
measured with a rigid ruler and documented by autophotography
(Figure 21.9). In real ‘micropenis’ or ‘small penis’ a sex hormone
profile may show whether there is a hormonal insufficiency as
the reason for the penile size. The next step is psychosexual evaluation of the candidate performed by a psychiatrist trained in
sexology. This evaluation should include the psychiatric assessment of the candidate, his general self-esteem, and the impact of
the penile size on his self-esteem and his sexual relationships.
Men with a psychotic personality, depressive types, and those
with unrealistic expectations are the worst candidates for augmentation phalloplasty done for aesthetic or even for functional
reasons, mainly because of the medicolegal problems they may
cause after surgery. Those passing the psychosexual evaluation
can become a candidate, but only after understanding his expectations from the surgery and the level of his acceptance of the
surgical minor to major deformities that may result from the
repair9,10 (Figure 21.10).

Surgical techniques for adding length
Almost all the currently used surgical procedures for penile
lengthening were developed in the past for the hypogonadic or
epispadic patients. In these techniques the penile length was
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(A)

(B)
Figure 21.10

Figure 21.9 Measuring penile length. (A) Measuring flaccid penile length
with a ribbon ruler. (B) Measuring erect penile length with a rigid ruler.

increased by dividing the suspensory ligament for detaching the
corpora cavernosa from the ischiopubic rami.11 These
techniques were applied also for cases of micropenis and
congenital short penis to increase the flaccid penile length.
Suspensory ligament release/division/ligamentolysis
For approaching the suspensory ligament, a 4–5-cm long horizontal infrapubic incision is made 1–2 cm above the penile base
(Figure 21.11A). Release of the suspensory ligament of the
penis is done by either partially or completely dividing the ligament (Figure 21.11B–E). In order to prevent readhesion of the
released suspensory ligament, the gap between the pubis and
the corpora can be kept separated by interposing some suprapubic fat or by implanting a silicone separator (Figure 21.12A–C).
If not accompanied by interposition of fat or a piece of silicone
and/or corporopexy, release of the suspensory ligament can have
an adverse effect on the penile length because of scarring at the
area of the divided suspensory ligament. In patients with a thick
prepubic fat pad, partial excision of the pad may add about 1 cm
to the flaccid penile length (Figure 21.13). The skin incision is
closed without any additional skin manipulations. These
maneuvers can lower the placement of the penile base and
increase the length of the flaccid penis. The increase which can
be obtained in erectile length with these manipulations is quite
negligible. This only gives an illusion of a longer penis in its
flaccid state but not during erection. Division of the suspensory

Post-penile augmentation skin scars.

ligament causes penile descent and increased convexity at the
base of the penis (Figure 21.14A,B). As a result of the suspensory ligament division, a decrease of about 30° in penile erectile
angle and an instability of the erect penis can develop.
My preferred way to secure the elongation, possibly add 1–2 cm
to the erectile length, and also prevent erectile instability, is to
add a corporopexy after dividing the suspensory ligament. This
can be obtained through the infrapubic approach. After dividing
the ligament, the entire penis is pulled downward, and using two
2/0 non-absorbable braided sutures the tunica albuginea of the
corpora is fixed to the lower edge of the symphysis pubis to keep
the penile shaft in an advanced position (Figure 21.15). The
sutures are passed at the dorsolateral sides of the corpora cavernosa, at 2 and 10 o’clock, taking care not to injure or involve the
dorsally positioned neurovascular bundle. Interposing suprapubic
fat before applying the corporopexy sutures further reduces the
retraction of the penile base toward the pubis. Another important
point is to keep the penis in a downward position for at least 1
week and wear boxer shorts during the weeks following surgery.
Since the infrapubic skin incision is closed without any additional
manipulations and the corpora are fixed in an advanced position,
there is no need for weight use for securing the elongation.
However, repeated daily manual stretching starting from day 10
after surgery and continued for several months may reduce the
scar retraction.
Skin plasty
In reconstructive and cosmetic surgery, the use of various skin
incisions and manipulations for covering skin defects is well
known and these are accepted procedures. Almost all the variations developed for skin plasty incisions on other parts of the
body have been tried on the infrapubic skin and the skin at the
base of the penis for cosmetic augmentation phalloplasty. These
are the inverted VY plasty (Figure 21.16A–C), M or W incisions (Figure 21.16D), small transverse Z, or double-Z incisions.
These incisions are planned before but performed after dividing
the suspensory ligament.9,10,12 Although these manipulations
work excellently in the repair of other parts of the body, when
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(A)

Figure 21.11

(A)

Figure 21.12

(B)

Approach to the suspensory ligament.

(B)

(C)

(A) Infrapubic incision. (B) Suspensory ligament. (C) Division of the suspensory ligament.

(C)

(A) Division of the suspensory ligament. (B, C) Interposing a silicone wedge as a separator of the cut edges of the suspensory ligament.
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(B)

(A)

Figure 21.13 The buried part at the base of
the penis (red dotted lines) in a man with thick
prepubic fat pad.

(A)

Figure 21.14

(A)

Figure 21.16

(B)

(A, B) Low penile position after suspensory ligament division.

(B)

Figure 21.15 Corporopexy for fixing the penile shaft in the advanced position following suspensory ligament division.

(C)

(A) Inverted V incision, (B) Division of the suspensory ligament. (C) Inverted Y skin closure. (D) W-plasty.

(D)
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(C)

(F)
(E)

(D)

Figure 21.17 (A) Small penis buried in thick prepubic fat. (B) Short erectile length. Stretched penile length 9 cm. (C) The prepubic area from which the fat pad
will be excised. (D) End of procedure: stretched penile length 11cm. Note the vacuum drain and the tacking sutures for fixing the skin to the abdominal fascia.
(E) Three months after lipoexcision. (F) One year after lipoexcision.

used in the pubic and infrapubic areas, in many cases they may
have an adverse effect on the penile length because of the frequent development of tight skin scarring. This is because of the
quality of the suprapubic skin and its environment. The most
frequently encountered complications of these manipulations
are wound dehiscence and the development of hypertrophied
scarring at the base of the penis and infrapubic area (Figure
21.10). In addition, lowering of the penile base moves its root
into the scrotal folds, giving the penis an appearance of scrotalized penis (Figure 21.14a). Since hairy pubic skin is mobilized
toward the penis when performing these manipulations,
patients may complain of hair-bearing skin on their penis.
Liposuction/lipectomy
In men with an excessive prepubic fat pad burying the penis,
thinning of the fat pad is the simplest surgical correction that
can be performed. This manipulation enhances the penile
appearance without trying any corrective surgery on the penis
itself or on the pubic skin. Making a suprapubic and prepubic
liposuction or lipoexcision and then tacking the skin to the
pubic attachments of the rectus fascia and the abdominal fascia

can protrude the penis. In adults, removal of the excessive fat
pad can enhance the flaccid penile size and even add some
length to the erect penile length (Figure 21.17A–F). Although
simple liposuction is feasible, the results may be unsatisfactory
in fat men because of the resulting uneven distribution of fat in
this area of the lower abdomen. Prepubic liposuction can also
be an addition to an ‘un-burying’ procedure performed for
‘excavating’ a concealed or buried penis. In adult concealed or
buried penis, such a procedure can be an important addition to
the surgical procedure to obtain better results. According to my
experience, lipoexcision can give better results than liposuction
because, during lipoexcision, the septae of the fat tissue are also
removed, allowing a smooth surface of the pubic area after the
procedure. For suprapubic defatting by lipectomy, large chunks
of fat are removed using cautery, leaving behind 1-cm thick subcutaneous fat. After fat excision, tacking the base of the penile
skin to the tunica albuginea at the level of the penoscrotal
junction and the suprapubic skin to the lower abdominal fascia
and pubis using monofilament delayed-absorption sutures
(polydioxanone (PDS) or Maxon®) corrects the deformation
in children as well as in adults.13 In cases in whom the amount
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(B)

(C)
(D)

(E)

(F)

Figure 21.18 (A, B) Pre- (10 cm) and post- (13 cm) liposuction erect penile length. (C, D) Pre- (9 cm) and post- (12 cm) lipoexcision penile length. (E, F) Pre(6.5 cm) and post- (10 cm) lipoexcision and inverted VY skin plasty, stretched penile length.
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of removed fat is large, there is a need to excise the excess
abdominal skin. In some cases, in addition to lipoexcision and
suspensory ligament release, excision of the excess skin results
in a more satisfactory result. In adults the entire lipectomy area
should be secured to the rectus fascia using 2–3 through-andthrough large #1 monofilament nylon sutures. After covering
the skin with a thin layer of dressing, my preference is to put a
500- or 1000-ml infusion bag wrapped with a layer of cloth
(instead of a sandbag) on the suprapubic area and secure it with
elastic bandages. This compressive dressing is left for 1–2 days
to prevent edema or hematoma formation. The drain is
removed the next day and the large nylon sutures are removed
after 7–10 days.
To bypass the disadvantages and complications of the old
penile lengthening procedures, some new techniques are being
developed.
Glans detachment and add-on implantations for penile
lengthening
Based on the penile disassembly technique, Perovic developed14
a technique in which, after detaching the corpora cavernosa
from the glans, autologous or synthetic material add-ons are
positioned between the tip of the corpora and the glans
for adding length12 (Figure 21.19). In the original technique,
the autologous material was cartilage taken from the rib of the
patient, manually shaped, and implanted between the tip of the
corpora and the glans. This approach can add an average of
2.95 cm to the flaccid and 3.068 cm to the erect penile length.12
An alternative is to use silicone synthetic corporeal extenders.
These extenders are positioned between the tip of the corpora
and the glans to extend the corpora cavernosa and elongate the
penis. The entire procedure is done by degloving the penile
shaft and dissecting the tips of the corpora cavernosa beneath
the glans. This is still an experimental procedure, and it is a
must to explain this to the patient.

Because of the unsatisfactory results obtained with fat injections
they are rarely used.15,16 To reduce the development of these
irregularities and increase the penile girth, another possibility is
to use vascularized dermofat flaps taken from the groin or the
gluteal creases. The mobilized fat flaps are wrapped around the
penile shaft to provide an increase in penile girth.2,8,9,15 The disadvantages of this approach are the necessity to make large
incisions for harvesting the fat flaps, and the length of the surgical procedure.2,10 However, high percentages of patient dissatisfaction were reported when this technique was used.2,10 The
reason for dissatisfaction was uneven reabsorption of the fat
after the procedure. Although most of these flaps remain viable,
their edges at the distal part of the penis may develop vascularization problems and gradually retract, resulting in a coneshaped penis (Figure 21.22). To control survival of the fat flap
or graft, attempts were made to irrigate them with insulin;17
however, others could not find any benefit using this
approach.18
The latest additions which seem to be promising for girth
increase are based on enlarging the circumference of the tunica
albuginea by adding autologous material, or by wrapping a layer
of tissue engineered material around the corpora cavernosa.
Add-on strips for girth increase
To bypass the disadvantages and complications of fat injections
or fat interpositions between the skin and the corpora, a new
technique was developed by Austoni. According this technique, longitudinal incisions are made along the pendular corpora cavernosa at 3 and 9 o’clock at both sides of the tunica
albuginea. Then vena saphena grafts are patched to the longitudinal gaps2 (Figure 21.23). This procedure may add 2.64 (flaccid) to 4.82 cm (erect) to the penile girth. Probably heterologous
materials such as Permacol® or small intestinal submucosa
(SIS) can be used instead of veins for performing this procedure. This is also an experimental technique, which should be
explained to the candidate.

Surgical techniques for increasing penile girth
Lipo-filling by injections/fat interpositions for
girth increase
Before performing any penile girth increasing procedure, the
post-surgical penile shaft girth/glans proportions should be
taken into consideration. Excessive thickening of the shaft will
cause a disproportion between the size of the glans and the
penile shaft, and the end result will be a ‘funny looking’ fat
penile body ending with a small glans (Figure 21.20).
Lipo-filling by injections is an option tried for increasing
penile girth. Fat harvested from the thighs, buttocks, or
abdomen by liposuction can be injected between the skin and
the penile shaft. The injections have to be repeated several
times, because usually 30–70% of the injected fat reabsorbs
within a few weeks. Even after repeated injections, after healing, irregular subcutaneous granulomas may develop, and the
penis may develop an asymmetric shape.15 (Figure 21.21).

Tissue engineered biodegradable
scaffolds for girth increase
The newest addition technique for penile girth increase is the
use of autologous tissue engineered biodegradable scaffolds.19
This technique was used in 204 men with a mean age of 26.77
(range 19–54 years) at four centers in three countries.
According to this technique, 1 ml of scrotal dermal tissue is
harvested, and its fibroblast cells are expanded in culture until
the minimal total cell number reaches at least 2 × 107. The
suspended cells are then seeded on macroporous poly-lacti-coglycolic acid (PLGA) scaffolds. The pores of these PLGA scaffolds are interconnected to allow cell proliferation and
development of an intracellular matrix, and also vascular
regeneration. The seeded scaffolds are incubated for 24 hours
at 37°C before being implanted between either the dartos or
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Figure 21.21
injected fat.

215

Fat bulge at the penile base after partial disappearance of the

Figure 21.19 Glans detachment and add-on implants beneath the glans and
tips of the corpora.
(A)

(A)

(B)

(B)

Figure 21.20 (A, B) Disproportion between the glans and the ‘fattened’
penile shaft after fat interposition for girth increase.

Buck’s fascia all along the penile shaft, leaving the urethra
bare. If the skin is non-compliant, the scaffolds can be
implanted under the neurovascular bundle. In such a case the
neurovascular bundle has to be elevated to accommodate the
scaffold (Figure 21.24). This procedure is performed after
penile skin degloving, performing a circumferential subcoronal skin incision. If the prepuce is requested to be preserved,
the penile shaft is degloved and everted through a ventral longitudinal penoscrotal incision.

Figure 21.22 (A, B) Partial disappearance of the fat flaps at the distal part
of the penis resulting in a conical penis.
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(A)

Figure 21.23

(B)

(A) Longitudinal bilateral tunica albuginea incisions and (B) patching of the gap with vena saphena grafts may increase the penile girth in erection.

(A)

(B)

Figure 21.24 Biodegradable scaffold containing tissue engineered autologous cells wrapped around the corpora cavernosa may increase the penile
girth. The scaffold is wrapped around the corpora cavernosa leaving the corpus spongiosum uncovered (A). If the penile skin is non-compliant the scaffold is implanted under the neurovascular bundle (B).

Coronal reshaping
A quite rare deformity of the penis is a disproportionally large
glans, giving the penis a mushroom-like shape. If the circumference of the corona is much larger than the circumference of the
penile shaft it may cause penetration difficulties. Such patients
may ask for correction of the deformity for functional and also for
aesthetic reasons. Excising one or two wedges going as deep as
the level of the shaft and closing the gap in two layers corrects

the deformity. If the dorsal part of the corona is too high, a semicircular, horizontal dorsal wedge resection and closing the gap in
two layers yields a very satisfactory new appearance to the glans
(Figure 21.25). The suture material recommended for closing the
gap is a delayed-absorption monofilament suture, 5/0 PDS or
Maxon for the inner layer and 4/0 for the outer level. Patients are
recommended abstinence for 3–4 weeks. Adolescents and young
patients may be prescribed antiandrogens starting 3 weeks before
surgery and continued for 1 month after the repair.
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(B)

(C)

Figure 21.25 Techniques for reshaping the glans corona. (A) Single wedge
removal for reducing coronal circumference. (B) Double wedge removal for
reducing coronal circumference. (C) Lowering the coronal edge by dorsal
semicircular horizontal wedge excision.
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Acu-Foam® malleable prosthesis 177
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‘anatomy of a stricture’ 148, 149
anesthesia 9–13
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repair 127–8, 128–30
burns 131, 131, 133, 136
cadaveric allografts 38
Cantwell–Ransley penile reconstruction 111, 112–14
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Cavi-Care 98
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circumcision 21–8
accidents 131–2, 136
analgesia, post-circumcision 27
anesthesia for 22
complications 27–8
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forceps guided 23–4, 23
free-hand 24, 24
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instrumental 24–7
Mogen/Magen/shield 22–3, 22–3
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SmartKlamp® 27, 27
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classical Johanson I urethroplasty 165
cleft glans penis 108, 108
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Colles’ fascia/superficial fascia of the penis 1, 2, 6
concealed penis 125–30
circumcision in 21
repair 127–8, 128–30
congenital penile curvatures 53–67, 55
assessment 41
corporoplasty 56–9
direct skin incision 58, 59
infrapubic approach 58, 58
penile skin deglovng 56–9, 57
penoscrotal approach 58–9, 58
Z-incision 58
excisional corporoplasty 59–60, 59
Kelami modification 60, 62, 65
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congenital penile shaft rotation 69–72
adhesiolysis 70, 72
anticlockwise 69
braided sutures in 72
clockwise 69
corporopexy, stages of 71, 72
corporopexy suture positions 70
Culp’s repair 70, 71
surgical repair 71–2
twisted penile raphe 69, 70
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coronal reshaping 217, 217
corpora cavernosa 1, 2, 2
corpora cavernosa, prosthesis implantation in 183–4
infrapubic approach 183, 184
penoscrotal approach 183, 183
perineal approach 184, 185
subcoronal approach 184, 184
corporopexy
stages of 71, 72
suture positions 70
corporoplasty 56–9
direct skin incision 58, 59
excisional 59–60, 59
in hypospadias 101–2
incisional 60–5, 63–5
infrapubic approach 58, 58
Kelami modification 60, 62, 65
Nesbit 59–60, 59–61, 65, 86
penile skin deglovng 56–9, 57
penoscrotal approach 58–9, 58
in Peyronie’s disease 120–1, 122, 123
plicational 65–7
postoperative erection 11
prevalence 53–4
rotational, in epispadias 111, 114
Z-incision 58
corpus spongiosum 1, 2, 2
cosmetic surgery 203–17
cremaster 6
crura 1, 2
crush meatotomy 151–3, 153
Culp’s repair of congenital penile shaft rotation 70, 71
CX™ penile prosthesis 180
Dacron® vascular graft 186
dartos 1, 2, 6
deep (Buck’s) fascia of the penis 1, 2
deep circumflex vein 5
deep dorsal vein of the penis 5, 30
dermis 118
direct skin incision 58, 59
dismembered urethroplasty 79–81
diiverticulum formation, following hypospadias 98, 100–1
domestic animal attacks 133
dorsal artery of the penis 3, 4, 5, 5
dorsal chordee 53
dorsal curvature 116, 116
dorsal nerve of the penis 3
dorsal onlay urethroplasty 156–61, 157
Barbagli modification 156
harvesting buccal mucosa 158, 158
penile skin flaps in 158–61, 159–60
dorsal slit technique in phimosis 16, 16
double cross-over stitches 65
double-Z incisions 209

Dura II™ prosthesis (AMS) 177
Dynaflex® 178
endoscopic patching urethroplasty 169
double-’Y’ incision 120, 121
H-shaped incision 120, 121
endoscopy 148, 148
epinephrine 22
epispadias 107–14
Cantwell–Ransley penile reconstruction 111, 112–14
circumcision in 21
classification 107, 107
dorsal chordee 53
erection in 107, 107
glanuloplasty 113, 114
Mitchell repair 114
penile skin coverage 112, 114
rotational corporoplasty 111, 114
surgical repair 108–14, 108–13
tubularized incised plate (TIP) repair in 110, 110
erectile dysfunction 175–94
prevalence 175
erection prevention during surgery 13
estrogens in stuttering priapism 200
excisional corporoplasty 59–60, 59
Kelami modification 60, 62, 65
Nesbit corporoplasty 59–60, 59–61, 65
external urethral meatus 4
fat interpositions 214, 215
fibrous chordee 86, 87
Finney malleable prosthesis 177, 177
flaps see skin flaps
flip-flap (Mathieu or meatal-based flap) technique 90, 91–3, 93
foreign body insertion 133
forceps guided circumcision 23–4, 23
fossa navicularis 4, 4
fossa navicularis strictures 153
Fournier’s gangrene 136
free-hand circumcision 24, 24
frenular surface anesthesia 9, 10
frenulum 1, 2
fundiform ligament 3, 75
gangrene
circumcision following 22
constriction and 132
Fournier’s 136
indwelling catheterization and 131, 132
paraphimosis and 17, 18
girth, penile, increasing 214–15
add-on strips 214, 216
lipo-filling/fat interpositions 214, 215
tissue engineered biodegradable scaffolds 214–15
glans approximation procedure (GA) 90, 91, 92
glans penis 1, 2
amputation 28
detachment and add-on implantations 214, 215
glanuloplasty in epispadias 113, 114
Gomco® clamp circumcision 22, 24–6, 24, 25
Gore-Tex® vascular graft 186
grafts, skin 29–38
autologous 29
bladder mucosa 31
buccal mucosa 31–2, 31–2
full-thickness 29, 150, 150
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harvesting 29–32, 30–2
post-auricular 31, 31
split-thickness 29, 150, 150
tunica vaginalis 30
in urethroplasty 150–1, 150
venous 29, 30
granuloplasty, postoperative erection 11
gunshot/penetrating injuries of the penile urethra 133–4
Heineke–Mikulicz principle 60
inverted 61
hematoma, postoperative 62
high-flow priapism 197, 199–200
hinged erection 45
hypererection 78–81, 79
repair 79–81, 80–1
hyperkeratosis 36
hypospadias 56, 83–104
anterior 84
classification 83–4, 84
complications 98–9
diverticulum formation 98, 100–1
urethrocutaneous fistula 98, 100
dressing after repair 97–8, 99
flaps for 32
glanular 83
middle 84
penile curvature in 86–90
artificial straightening technique , 89–90, 90
causes 87–8
straightening 88–90, 89
penile shaft rotation 69
penoscrotal 83, 86
penoscrotal transposition in 74
posterior 84
proximal penile 83, 86
subcoronal 83
surgical techniques 84–6, 90–7
failed 85
flip-flap (Mathieu or meatal-based flap) technique 90, 91–3, 93
glans approximation procedure (GA) 90, 91, 92
meatal advancement and glanuloplasty (MAGPI) 90, 91, 92
penile/preputial skin flap 93, 94
Snod-graft procedure 96–7, 98, 104
transverse tubularized island preputial flap 93, 94
tubularized incised plate (TIP) 86, 90, 91, 93–7, 95–7, 104
two-stage Bracka procedure 97, 98
urethral plate 86, 162
lengthening/widening 86, 87–8
urethroplasty in 90, 91–2
ventral chordee 53
hypospadias cripple 85, 99–104
complete dehiscence of the repair 99, 102
failed Mathieu-type repair 99, 101
fistula repair 104
malpositioned meatus 99, 101
patching or corporoplasty 101–2
severe ventral penile curvature 99, 101
urethral stricture repair 102, 104, 104
ventral curvature repair in 101–3
iliolumbar artery 4
incisional corporoplasty 60–5
advantages 65
in pediatric penile curvatures 62–5
surgical technique 61–2, 63–5

induratio penis plastica 116
infantile phimosis 15
infection, penile prosthesis and 194
inferior gluteal artery 4
inflatable penile prostheses 178, 189–91, 192–3
infrapubic corporoplasty 58, 58
instrumental circumcision 24–7
intercorporeal septum 2
internal pudendal artery 1, 3, 4
intravenous pyelography (IVP) procedure,
voiding urethrogram and 146
inverted VY plasty 209, 211
ischemic priapism see low-flow priapism
Janet-type syringe 143, 144
Jonas malleable prothesis 177
Kelami modification 60, 62, 65
length, penile, adding 208–14
glans detachment and add-on implantations 214, 215
inverted VY plasty 209, 211
lipoexcision 212
liposuction/lipectomy 212–14, 212–13
skin plasty 209–12
small transverse Z or double-Z incisions 209
suspensory ligament release/division/ligamentolysis 209, 210–11
leukemia, priapism in 197
Levitra® 175
lichen sclerosus 31
lichen sclerosus strictures 141–2
ligament, penile 2, 2
ligamentolysis 209, 210–11
lipectomy 212–14, 212–13
lipoexcision 212
lipo-filling 214, 215
liposuction/lipectomy 212–14, 212–13
low-flow (ischemic) priapism 197
cavernoglanular shunt 198–9, 198–9
cavernospongiosal shunt 199, 199
cavernovenous shunt 199, 200
management 198–9
surgical management 198
Luschka, ligament of 3
lymphatics of penis 5
lyophilized dura 118, 120
magnetic resonance imaging urethrography 146, 148
malaria, priapism in 197
malleable prosthesis (AMS) 177, 177, 178
600M™ prosthesis 177
650M™ prosthesis 177
insertion 186–9, 187–90
Mark II™ prosthesis 180
Mathieu flap technique 90, 91–3, 93
meatal advancement and glanuloplasty (MAGPI) 90, 91, 92
meatal-based flap technique 90, 91–3, 93
meatal stenoses 151–3
mechanically positionable penile prosthesis 177, 178–9
membranous urethra 4, 4
Memokath® 169, 170
Memotherm™ 169, 171
micropenis 204, 205
augmentation phalloplasty 208
circumcision in 21
Mitchell repair in epispadias 114
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modified Johanson procedure 165
Mogen clamp 22–3, 23
Mogen/Magen/shield circumcision 22–3, 22–3
multicomponent inflatable penile prostheses 180–1
antibiotic-coated AMS three-component prosthesis 180, 182
three-component inflatable prostheses 180–1, 181, 182
two-component inflatable prostheses 180, 181
Muse® 175
necrotizing fasciitis 136
Nesbit corporoplasty 59–60, 59–61, 65
in hypospadias 86
non-erecting erection 75–7, 76–7
repair 77, 77–8
non-ischemic (high-flow) priapism 197
management 199–200
obesity
buried/concealed penis in 125
circumcision complications in 28
overzealous circumcision 125, 126
papaverine injections 175
paraphimosis 17–19, 17–18
diagnosis 17
penile manipulation 17–19, 18
treatment 17–18
pediatric penile injury 136–8
pediatric penile vacuum system 48–9, 49, 54, 56
Pelvicol® 39
penetrating injuries of the penile urethra 133–4
penile arteries 3
penile block 9, 11
landmarks for 10
technique 11
penile chordee 53
fibrous 86, 87
penile circumference 204
penile curvature
cavernosography 46
pediatric 46–50, 48–50
plain radiography 46, 47
sonography in 44–6, 47
see also acquired penile curvature; congenital penile curvature;
epispadias; hypospadias; Peyronie’s disease
penile dimensions 3–4, 204
measuring 208, 209
penile dysmorphophobia 203
penile erectile angle, deviations in 75–81
hypererection 78–81, 79, 80–1
non-erecting erection 75–7, 76–8
penile fracture 132, 134–6, 135
causes 135–6
diagnosis 134, 135
treatment 135–6, 136
penile girth, increasing 214
add-on strips 214, 216
lipo-filling/fat interpositions 214, 215
penile injuries 131–8
diagnosis 132–3
domestic animal attacks 133
foreign body insertion 133
gunshot/penetrating injuries of the penile urethra 133–4
management 133
pediatric 136–8
penile fracture 132, 134–6, 134–6
penile skin loss 136, 137–8
penile innervation 3, 5–6, 5

penile length, increasing 208–14
glans detachment and add-on implantations 214, 215
inverted VY plasty 209, 211
lipoexcision 212
liposuction/lipectomy 212–14, 212–13
skin plasty 209–12
small transverse Z or double-Z incisions 209
suspensory ligament release/division/ligamentolysis 209, 210–11
penile necrosis, petroleum jelly as girth enhancer and 205, 207
penile prostheses 175–6
complications 193–4
in corpora cavernosa 183–4, 183–5
antibiotic-coated AMS three-component prosthesis 180, 182
dilatation of the corpora cavernosa 184–6, 185
future 194
handling 186
indications for implantation 176
infection 194, 194
inflatable penile prostheses 178, 189–91, 192–3
malleable 177, 177, 178, 186–9, 187–90
mechanically positionable 177, 178–9
multicomponent inflatable penile prostheses 180–1, 181–2
postoperative period 192–3
preoperative evaluation 176
preoperative preparation 183
selection 182
self-contained inflatable 178–80, 180
semirigid 176–7, 176
soft 176, 176
surgical approach for implantation 182–91
three-component inflatable prostheses 180–1, 181, 182
two-component inflatable prostheses 180, 181
types 176–81
wind-sock repair 186, 186, 190
penile revascularization 175
penile shaft 1
penile shaft amputation 28
penile size augmentation
non-surgical techniques 205–6
synthetic or autologous injectables 205
weight application/penile stretching 205
see also augmentation phalloplasty
penile skin 6
deglovng 56–9, 57
loss 136, 137–8
penile skin flaps 151, 152
circular subcoronal 33, 34
circumferential 159, 160
circumferential subcoronal 151, 152
dorsal 151, 152
in dorsal onlay urethroplasty 158–61, 159–60
hockey-stick shaped longitudinal 33, 34
longitudinal 33, 34
oblique, hockey-stick 151, 152
transverse subcoronal 33, 34, 34
ventral paramedial 151, 152, 153
penile stretcher 205, 206
penile suspensory ligaments 75, 75
penile urethra 4, 4
penile urethral strictures, urethroplasty for 143–72
anastomotic urethroplasty 154, 155
augmented anastomotic urethroplasty 162, 163
classification 148–9, 149
complications 168
diagnosis and evaluation 143–8
dorsal onlay urethroplasty 156–61, 157–61
endoscopic patching urethroplasty 169
etiology 143
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follow-up 168–9
fossa navicularis strictures 153
future 169
genital skin flaps 151, 152–3
grafts 150–1, 150
imaging 143–8, 144–8
meatal stenoses 151–3, 153
off-the-shelf substitution materials 169
postoperative care 167–8
scrotal skin flap 161–2, 163–4
single-stage repairs 154
staged repairs 154, 162–7
stents 169–72, 170
surgical approach to the penile urethra 154
treatment 148–50
two-stage urethroplasty 162, 165–7
urethral plate lengthening 162–7, , 167
ventral onlay urethroplasty 155–6, 155, 157
penile vascularization 4–5
penis, anatomy 1–6
penis lunatus 116
penoscrotal corporoplasty approach 58–9, 58
penoscrotal transposition 73–81
acquired form 73, 73
in scrotal hypospadias 73, 73
surgical technique 74, 74
penoscrotal webbing, circumcision in 21
pericatheter ascending urogram 145–6, 145, 168
Permacol® 39, 214
petrolem jelly as penile girth enhancer 205, 207
Peyronie’s disease 115–17, 116
autophotography in 43, 44, 46
bottle-shaped penile deformity in 45
corporoplasty 120–1, 122, 123
etiology 117
hinged erection 45
imaging in 43
infrapubic approach 183
penile prosthesis implant 121–3, 122
penoscrotal approach 183
plaque excision and grafting 119–2, 119
plaque incisions 120, 120–1
plaque surgery 118–20, 119–20
sonography in 44–6, 47
spontaneous resolution 117, 118
spontaneous straightening 43, 46
surgical treatment 117–23
urethroplasty 123
vacuum-induced erection 43, 44
vs. congenital penile curvatures 41
xenografts in 39
phimosis 15–16, 15–16
acquired 16
circumcision and 28
classification 15
congenital 15–16
dorsal slit technique 16, 16
infantile 15
post-circumcision, buried/concealed penis in 125
treatment 16, 16
triple-incision technique 16
phosphodiesterase (PDE) inhibitors 175
plastic penile surgery 203–17
Plasticell™ circumcision 25, 26, 27
plication sutures 65, 66
plicational corporoplasty 65–7
double cross-over stitches 65
plication sutures 65, 66

poly-lacti-co-glycolic acid (PLGA) scaffolds 214
porcine collagen matrix 39
porcine small intestinal submucosa (SIS) graft 39
povidone iodine solution 56, 56, 150
premedication 10–11
prepuce types, classification 15, 15, 21, 21
preputial skin flaps 34, 34–5, 93, 94
transverse 32, 32
preputium 1, 2
priapism 197–200
diagnosis 197
treatment 197–200
Priapus 203, 204
prostaglandin E1 injections 175
prostatic urethra 4, 4
pseudo-diverticulum formation 155, 156
pseudo-paraphimosis 17–18, 18
pubic bone 2
pudendal artery 5
pudendal nerve 3, 5
regional block 9–10, 10
ambulation after 13
central regional block 10
peripheral regional block 10
retrograde (ascending) urethrography 143–5, 144–5
ring/triangular penile surface anesthesia, landmarks for 9, 10
rotational corporoplasty in epispadias 111, 114
S-shape curvature 45, 117, 117
S-type curvature 45
sacral canal 11, 11
sacral cornu 11, 11
sacral foramen 11
sacral hiatus 11, 11
sacrum, anatomy 11, 11
salvage hypospadias repair see hypospadias cripple
saphenous vein 5
scrotal innervation 7
scrotal septum 6
scrotal skin 6
scrotal skin flaps 35–8
harvesting 36, 36
in penile urethral stricture 151, 153
pedicled 36–8, 37–8
vascularization 35, 36
scrotal vascularization 6–7, 6
scrotum, anatomy 6–7
self-contained inflatable penile prosthesis 178–80, 180
self-inflicted spongiofibrosis 115, 116
self-mutilation 132, 132, 133
short penis 204, 206
sickle-cell disease, priapism in 197
sildenafil citrate 175
silicone paste as penile girth enhancer 205, 207
silicone stent 161, 161
simple meatotomy 151
single injection caudal block 11–13, 12–13
skin see penile skin; scrotal skin
skin flaps 32–8
biomaterials 38
cadaveric allografts 38
preputial skin flaps 32, 32, 34, 34–5, 93, 94
scrotal 35–8, 36–8, 151, 153
see also penile skin flaps
skin grafts see grafts, skin
skin plasty 209–12
small caliber Foley catheter 143, 144
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small intestinal submucosa (SIS) graft 120
in penile girth enhancement 214
small penis 204, 205
small-Carrion semirigid prosthesis 176, 176
SmartKlamp® circumcision 27, 27
Snod-graft procedure 96–7, 98, 104, 167
sonourethrography 146–7
spermatic cord 6
spongiofibrosis 115, 116, 148, 149
stents 169–72
permanent 169, 170, 170
silicone 161, 161
temporary 169, 170–2, 170
stuttering priapism 197, 200
Subrini soft prosthesis 176, 176
subtunical cavernosal vein 5
subtunical crural vein 5
superficial (Colles’) fascia of the penis 1, 2, 6
superficial dorsal vein 5, 5
superior gluteal artery 4
suspensory ligament of the penis 2, 3, 75
suspensory ligament release/division 209, 210–11
synthetic material grafts 39
tadalafil 175
Telfa dressing 97–8, 99, 161, 161
Thiersch–Duplay technique 94, 95, 96
three-dimensional CT urethrography 147–8, 147
tip hole opener 161, 161
tissue engineered biodegradable scaffolds for girth increase 214–15
Totan™ penile prosthesis 180
transurethral resection of the prostate (TURPS), burn during 131, 131
transverse tubularized island preputial flap 93, 94
transverse Z incisions 209
trapped penis
circumcision and 28
post-circumcision 125
tricorporeal priapism 197
triple-incision technique in phimosis 16
tubularized incised plate (TIP) procedure
in epispadias 110, 110
in hypospadias 86, 90, 91, 93–7, 95–7, 104
in penile urethral stricture 167, 167
tunica albuginea 1, 2, 2
tunica vaginalis 118
Tutoplast® 38

two-stage Bracka procedure 97, 98
two-stage urethroplasty 162, 165–6
classical Johanson I urethroplasty 165
modified Johanson procedure 165
penile skin flap 165, 167
Snod-graft procedure 167
tubularization 165
tubularized incised plate (TIP)-like repair 167, 167
Ultrex™ penile prosthesis 180, 181
urethra, penile 1, 2
urethral arteries 5
urethral meatus 2, 4
urethral plate lengthening 162–7, 167
urethrocutaneous fistula 98, 100
urethroplasty
anastomotic 154, 155
augmented anastomotic 162, 163
dorsal onlay 156–61, 157–61
endoscopic patching 169
flaps for 32
in hypoplasia 90, 91–2
two-stage 162, 165–7
ventral onlay 155–6, 155, 157
UroCoil™ 169, 170, 171, 172
Urogen™ 38
UroLume® wallstent 169, 170, 171
Van Buren’s disease 116
vardenafil 175
vena saphena magna 30
ventral chordee 53
ventral onlay urethroplasty 155–6, 155, 157
Viagra® 175
Virilis prostheses 176, 176
voiding (antegrade) urethrogram 145, 146–7, 146, 168
waisted curvature 117, 117
webbed penis 125, 126
repair 129, 130
wind-sock repair 186, 186, 194
xenografts 39
YV plasty in phimosis 16
Z-incision 58
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