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The penis is the male external reproductive 
organ and it is made into a tubular rod to fit 
the cavity of the female external reproductive 
organ (the vagina) to complete the sexual 
process between men and women. This sex-
ual process creates a desire and attraction 
between both parties for human existence, 
and the successful completion of this process 
brings great ecstasy and special psychologi-
cal satisfaction to both parties, so any defect 
that interferes with the realization of this pro-
cess becomes Critical psychological barriers 
that can disrupt families and further negative-
ly impact society as a whole.  

The vagina as a female sexual organ is just a 
tube, and the penis needs to be hard enough 
to enter the vagina, and also needs a reason-
able length and girth to complete the sexual 
process successfully and to the great satis-
faction of both parties, which is why the penis 
is in order to determine the state of penile 
stiffness and its Duration, penis length and its 
girth, penis measurements considered to be 
key factors in the successful completion of 
the sexual process have been controversial.  

Since ancient times, the penis has been giv-
en special attention, so much so that it is sur-
rounded by countless legends and myths, 
and even worshipped as a deity, the penis is 
believed to be the origin of the creation mys-
tery, leading some peoples to sanctify or wor-
ship it. As their belief, the consecration of the 
life of the penis was started by the ancient 
Egyptians, Greeks and Romans, it appeared 
in their temples and monuments, the god Osi-
ris appeared with a huge erect penis, the 
Greeks were interested Seeing him attracting 
an erection fully demonstrates strength and 
full fertility and is considered a symbol of all 
tender values, an expression of masculinity 
and fertility that is still used in different coun-
tries at different times in the world. The world 

Preface  

Figure 1. Statue embodies Men’s and Women’s views 
on Penis Size  

Figure 2. The worship of penis in ancient civilizations 
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considered by the people, which they often 
see as a destination of fertility, power and de-
struction, through the touch of women who 
want to reproduce and fertilize, is widespread 
to this day in Peru, Madagascar and India.  

Penile abnormalities and deformities can be 
congenital or acquired, and these abnormali-
ties take different forms, such as the size of 
the penis, the straightness of the erection, 
which can make the sexual process very diffi-
cult or impossible, which are often interrupted 
conditions, and Hidden penis, the penis 
makes both parties unhappy, the relationship 
of the scrotum as a webbed membrane 
makes the sexual process uncomfortable, 
and there are urethral abnormalities such as 
hypospadias or epispadias that can com-
pletely disrupt the sexual process, and finally 
the power of an erection, which stops if it 
starts from Damaged in the process at the 
beginning, each of these anomalies can turn 
a life into a miserable one and make a per-
son energized in his society. 

Any of these abnormalities or deformities 
should be corrected as early as possible in 
order to maintain the psychological stability of 
the child in order to become a normal man in 
the future, psychologically, a man's ideal pe-
nis symbolizes his masculinity at home, 
which he is proud of and makes him feel To-
tally in control of his life, any impression of a 
penis defect or suboptimal will give him a 
sense of inferiority and make his life a living 
hell, as should surgery to correct the deformi-
ty. Correcting the psychological concept of 
ideal penis size. 
 

Finally, here we share some tips and tricks 
about these deformities, including their na-
ture, diagnosis, ideal timing for repair, repair 
techniques, and our postoperative follow-up 
protocol for excellent results. we try to 
change some 

concepts about the penis that interfere with 
the medical principles, and to correct some of 
the psychological concepts of the man about 
his penis and achievement of sexual pleas-
ure for him and his wife. 

 

 

 

 

 

 

Dr. Attia El-Bagoury 

Consultant of Plastic-Pediatric Surgery 

Figure 3. penis festival day in Japan 
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1– Penile Embryology 
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Identifying the embryonic development of the 

penis is key to explaining the abnormal and 

malformed nature of the penis, uncovering 

how these defects arise from the start, and 

helping us reconstruct these abnormalities. 

Therefore, we will first explain the embryonic 

development of the penis as a whole, and 

then the embryonic development of the penis 

urethra, foreskin, and raphe, showing what 

the evolutionary diversification of the penis 

means and how they are related. Penile ab-

normalities and disruption of body wall clo-

sure, seen in various abnormalities such as 

urethral eversion complex. 

The embryonic development of the penis 

goes through two basic stages. The first 

stage is the undifferentiated stage. Since 

both sexes have the exact same structure, it 

is impossible to distinguish between males 

and females. This stage starts from the third 

week of pregnancy and differentiates the clo-

acal membrane in the ninth week of pregnan-

cy. Formation of genital tubercle, which then 

proceed to the second stage, the differentia-

tion stage, in which the genital tubercle differ-

entiate into the external male reproductive 

organ called the penis, which occurs mostly 

during the third month of pregnancy and may 

take longer time. 

Figure 4. summary of male and female genital develop-
ment. Published in: Cellular and molecular mechanisms 
of development of the external genitalia 

1.1 what is penile embryology: 

1.2 The undifferentiated phase : 

In a 3-week-old fetus, the cloaca is the termi-

nally blind part of the hindgut, also cranially 

connected to the allantois, and the tail is cov-

ered by the cloacal membrane that extends 

from the perineum to the front 

Figure 4. summary of male and female genital develop-
ment. Published in: Cellular and molecular mechanisms 
of development of the external genitalia 

Figure 4. summary of male and female genital devel-
opment.  

https://www.researchgate.net/publication/8989235_Cellular_and_molecular_mechanisms_of_development_of_the_external_genitalia
https://www.researchgate.net/publication/8989235_Cellular_and_molecular_mechanisms_of_development_of_the_external_genitalia
https://www.researchgate.net/publication/8989235_Cellular_and_molecular_mechanisms_of_development_of_the_external_genitalia
https://www.researchgate.net/publication/8989235_Cellular_and_molecular_mechanisms_of_development_of_the_external_genitalia
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The exact origin of the cells that give rise to 

the genital tubercle is unknown, but two pop-

ulations of these cells appear on the lateral 

edges (right and left) of the cloacal mem-

brane, and these cells then unexpectedly 

fuse into two lineage-restricted components 

presenting the cloacal membrane The linear 

structure of the genital tubercle, called the 

genital tubercle, is the precursor to the penis 

in males or the clitoris in females. 

1.2.1 Genital tubercle: 

of the abdominal wall to the base of the um-

bilical cord, in the 4th week, mesenchymal 

bulges on both sides of the cloacal mem-

brane begin to appear, called cloacal folds or 

reproductive folds, these folds then fuse for-

ward to form the cloacal bulge, and at the 

same time, another pair of bulges lateral to 

the cloacal folds called the scrotal folds, the 

cloacal membrane retracts into the perineum 

at week 6, is divided into the urogenital and 

anorectal membranes by the urorectal sep-

tum, and finally the cloacal bulge lengthens 

from weeks 7 to 9 to form similar male and 

female genital nodules , and may extend to 

the 12th week of fetal life. 

Figure 7. Male genital tubercle 

Figure 5. Male genital development.  

Figure 6. Male genital development.  

Genital bumps, called nubs, can be found on 

ultrasound at 60 days of the fetus. There is a 

theory called the Nub theory that can deter-

mine the sex of a baby early on by the orien-

tation of the genital protrusion regardless of 

its shape, because in some women it can be 

more pronounced at the beginning, so the 

theory depends on their orientation angle, the 

so-called "overhang angle", draws a bottom 

line in this theory. 

1.2.2 Nub theory: 
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Figure 9.Male genital tu-

bercle 

Figure 8.Female genital 

tubercle 

Figure 11. Genital tubercle still persistent after birth 

 

Figure 12. US Nub theory,  Figure 10. US  genital tubercle 

Figure 13. US Nub theory,   

Pass through the lumbosacral skin, then 

draw a line through the subsections to deter-

mine the angle between them, if it is 30 de-

grees or more the baby is male, if it is 10 de-

grees or less the baby is female, but if the 

angle is at 10 Between 30 and 30 the theory 

cannot predict the sex of the baby. 



30 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

Results of 'Nub theory' studies 

Weeks of gesta-
tion 

11 weeks 12 weeks 13 weeks 14 weeks 

Ability to assign fe-
tal  

gender % age 
group 

68% 88% 94% 98% 

Correct identifica-
tion 

fetal gender 

50% 84% 90% 94% 

Male fetuses incor-
rectly 

assigned as female 

41% 13% 8% 5% 

Female fetuses in-
correctly 

assigned as male 

9% 3% 2% 1% 

Gender correct from 
100 baby scans 

34 80 85 92 

Figure 15. US Nub theory   

Figure 14. Nub theory 

 Boy nubs angle upward  

 Girl nubs lie down flatter  



31 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

Differentiation of the reproductive tubercle 

into the penis and re-differentiation into the 

penis requires the proper interaction of three 

major elements (chromosomal composition, 

gonadal development, and molecular interac-

tions), so any disturbance of one or more of 

these elements will produce extensive Abnor-

malities affecting the penis. 

A male's Y chromosome encodes a protein 

through a special gene called SRY (sex-

determining region on the Y chromosome) 

that is responsible for the development and 

maturation of the main male sex organ called 

the testis. SRY is responsible for the develop-

ment of male gonads, the male primordial sex 

cord differentiates into Sertoli cells and 

Leydig cells to form the testis, and then 

Leydig cells produce testosterone, which is 

converted to dihydrotestosterone under the 

action of 5-alpha-reductase (DHT) DHT is the 

active form of the testosterone hormone, 

which then differentiates into the penis 

through the genital tubercle to develop the 

male phenotype 

Any disruption of this condition or subsequent 

processes disrupts the male phenotype and 

fully or incompletely reverts to the baseline 

scenario of the female phenotype, depending 

on the location and timing of the defect. 

1.3 The differentiated phase : 

 
Leyding cells  

DHT 

5-alpha-reductase enzyme 

Genital tubercle  

Penis  

Figure 16. summary of the male genital develop-

ment 

Figure 17. summary of 

the male genital devel-

opment. Red arrows 

mean return to the basic 

scenario of female crea-

tion 
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This stage begins almost within the third 

month of pregnancy, and through the action 

of DHT on the genital nodules, urogenital 

membranes, genital folds, and labial folds, 

around the 10th week of pregnancy, the pitui-

tary gland releases large amounts of luteiniz-

ing hormone, which affects To promote 

Leydig cells to release testosterone, which is 

then converted into DHT. 

DHT enlarges and elongates the genital tu-

bercle and the restricted components of its 

two lines to become the penis, which then 

becomes the penis, the two restricted compo-

nents of the two lines to the two cavernous 

bodies, and the tip of the genital tubercle to 

the glans , on the other hand, the urogenital 

folds on both sides of the ventral side of the 

penis are also lengthened. 

The elongated urogenital folds become ure-

thral folds with a depression in the middle 

called the urethral suture. This slit is lined 

with endoderm, which thickens posteriorly to 

form the urethral plate. This plate extends 

with the penis and then with the penis to the 

tip of the glans. 

Tip of genital tubercle as a 

precursor of glans penis 

Urethral fold 

Urethral slit 

Labio-

scrotal fold 

Anal pit 

Figure 18. Endodermal thick-
ening of the urethral plate 
(arrows) 

Uro-rectal septum 

Urogenital osteum 

Figure 19. urethral development.  
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1.4 Urethral development: 

There are many theories about the develop-
ment of the penile urethra that are still contro-
versial to this day, the most well-known of 
which is the theory described by Glenister in 
1954, known as the classic theory of penile 
urethra development. 

Glenister describes that during stretching of 
the genital tubercle, the two urogenital folds 
are also elongated on both sides as urethral 
folds, with a slit in the middle called the ure-
thral cleft lined with endodermal cells that 
condense into a single A thick urethral plate, 
which becomes a grooved primary (primary 
groove) and then a secondary groove, finally 
the two wings of the urethral plate fuse ven-
trally like a zipper to form the urethra of the 
penis. 

Glenister himself even disputed the urethra of 
the pelvis when he proposed an endoderm 
source from the urethral plate and an ecto-
derm source from the tip of the glans penis, 
so the urethra is either endoderm. Or just the 
ectoderm formed by fusion like a zipper. 

Figure 21. Urethral development.  

Figure 22. Theories of human penile development. 
The ectodermal and endodermal graphic representa-
tions of  development  

anus 

Figure 20. Published in: Male Genitalia  —  
www.fetalultrasound.com 

http://www.fetalultrasound.com/online/text/3-147.HTM
http://www.fetalultrasound.com/online/text/3-147.HTM
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This classical theory cannot explain the vari-
ous abnormal developmental processes such 
as chordae tendineae, torsion, and hypo-
plasia of the cavernosal body, nor can it ex-
plain the varying degrees of fission of the re-
nal pelvis, so many studies have been car-
ried out to elucidate the actual developmental 
processes affecting the corpus cavernosum. 
The urethral form of the penis. 

Since the discovery of the phenomenon of 
programmed cell death (apoptosis) described 
by Clark and Clark in the 19th century, this 
phenomenon has greatly illuminated the de-
velopment of the embryo, not just the penile 
urethra, and thus the description of urethral 
development depends on the It goes to the 
spongy penile urethra and glandular urethra. 

The development of the cavernous penile 
urethra goes through three developmental 
stages; hyperplasia, adhesion and apoptosis 
and lumen can be primary or secondary as-
sociated with apoptosis: 

 Hyperplasia: that is a condensation of 
mesenchyme and proliferation of the lin-
ing endodermal edges. 

 Adhesion: that is a fusion of the endoder-
mal edges to make two layers of cells 

 Apoptosis: that is a disruption of the two 
endodermal layers including their base-
ment membranes and the mesenchyme 
becomes in continuity.  

The development of the glandular urethra 
goes through four developmental stages; hy-
perplasia of the foreskin, adhesions, apopto-
sis and ectodermal intussusception. 

The final analysis could explain the develop-
ment of various abnormalities associated with 
normal or abnormal urethral development, 
but as science advances, more research is 
needed to effectively explain the develop-
ment of all penile abnormalities. 

Figure 23. urethral development.  

Figure 24. urethral development, apoptosis theory.  

Primary lumanization 

Secondary lumanization 

Apoptosis (arrows) 

Apoptosis (arrows) 

Fusion line 

Undifferentiated 

corpus spongiosum 
Partially solid 

urethral plate 

Vaculation of 

urethral plate 

Two urethral 

folds 

Figure 25. urethral development, histo-staning.  
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1.5 Preputial development: 

In 1866 Schweigger Seidel was the first to 
describe the expansion of the foreskin fold 
and fusion with the epithelial covering of the 
glans, while Glenister was the first to de-
scribe the development of the foreskin in 
1915 as a combination of foreskin folding and 
foreskin ingrowth. Cell sheets, and this in-
growth produces the foreskin, glans, coronal 
and coronal mucosa. 

The development of the foreskin has been 
and remains controversial about develop-
ment itself and why it occurs, but the most 
generally accepted information is that the 
male foreskin is formed by the midline colli-
sion of ectoderm, neuroectoderm and mes-
enchyme, resulting in a five-layer plate struc-
ture composed of The mucosa consists of 
the squamous epithelium, lamina propria, 
dartos muscle, dermis, and outer glabrous 
skin. 

The process of foreskin development begins 
with a raised ectodermal fold just below the 
tip of the genital tubercle, this fold is then re-
tracted, attached to the glans and ends at 
almost the same level as it started, always 
starting dorsally and ending ventral Progress-
ing laterally to the ventral midline, this devel-
opment continues until several years after 
birth, when the attachment to the glans dis-
appears. 

As already mentioned in urethral develop-
ment, the intussusception of the foreskin 
folds makes the ectodermal portion of the 
distal glomerular urethra described by the 
ectodermal theory, so some authors suggest 
that the foreskin development plays a role in 
urethral development while also protecting 
the glans of the penis inside the uterus, while 
others believe this is not due to the presence 
of hypospadias or epispadias with a normally 
developing foreskin in some cases. 

Figure 26. Preputial development 

Beginning Complete 

Figure 27. Cross-section rendition of the distal glans 

and prepuce. The prepuce (green and pink) at this 

stage is fused with the glans (red).  

Figure 28. Male prepuce with five layers. Mucosa (M), 
lamina propria (LP), dartos muscle (D), dermis (DE) 
and glabrous outer epithelium (E). Note there are 
more black elastic fibers in the dermis than in the mu-
cosal lamina propria.   
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1.6 Male genital raphe 

The genital raphe is a raised linear tissue 
structure located on the ventral side of the 
body that runs from the midline of the anus 
through the perineum to the scrotum. This 
part is called the perineal raphe, then passes 
through the scrotum to the junction of the pe-
nis and scrotum, this part is called the scrotal 
raphe, and finally extends up to the ventral 
midline of the penis to the opening of the 
foreskin, this part is called the penile raphe. 

Due to the popularity of fusion theory, it was 
long ago thought that the genital raphe was 
caused by the fusion of the genital fold or/
and the labia-scrotal fold, but this concept 
does not simply explain the existence of the 
ventral genital rapture. The anus, although it 
is not the site of fusion, and despite the fail-
ure of fusion, there is a perineal suture in 
women, this theory also explains some su-
ture abnormalities such as the barrel handle 
suture and rectoperineal fistula rather than 
the perineal raphe. 

With the revolution in the theory of pro-
grammed cell death (apoptosis) of embryonic 
development in the 19th century, the unex-
plained became apparent and explainable, 
the theory of cloaca rupture became more 
apparent with the theory of apoptosis, as did 
the formation of genitalia. The continuation of 
the underlying tissues such as the raphe and 
the scrotal septum. 

Penile raphe 

Scrotal raphe 

scrotum 

Perineal raphe 

Perineal raphe 

Vaginal orifice 

Anus  

Figure 29. Male genital raphe 

Figure 30. Female genital raphe 

The development of the foreskin in females is 

similar to that in males, but there is no ventral 

fusion due to failure of fusion of the genital 

and labial folds to form the foreskin, and no 

mesenchymal hyperplasia to form the mus-

cular prepuce, here is an emphasis on why 

the foreskin is covered is the case for hypo-

spadias. 
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1.8 Fetal penis 

We do not discuss normal embryonic devel-
opment of the penis as a complex discus-
sion, but rather to clarify and understand ab-
normal embryonic development. We will now 
discuss further the progression of the penis 
during fetal life, which can help us assess the 
fetal genitalia, and if there are abnormalities, 
we can address a treatment plan before birth, 
or at least apply it after birth. 

Fetal penis development consists of two 
stages, the first is the penis formation stage, 
which will be completed between 14-16 
weeks of gestation, depending on the role of 
androgens, this stage is more important be-
cause the lack of androgens at this stage 
cannot be late to pass the same hormones to 
correct. 

Michelle Welsh and Richard Sharpe conduct-
ed a large study to determine the origin of the 
male genital anomaly, called the masculine 
programming window, in which they demon-
strated that the distance between the anus 
and the base of the penis (called the ano-
genital distance) depends on height for the 
fetus The more androgen hormones are ex-
posed, the higher the hormone level, the 
longer the anogenital distance, so this dis-
tance is very important in determining the 
virilization or feminization of the fetus and af-
ter birth. 

Figure 31. An axial plane of the perineum at 31 weeks 
of gestation, demonstrating measurement in male fe-
tuses. Published in: Ano-genital distance in male and 
female fetuses 

Figure 32. An axial plane of the perineum at 31 weeks 
of gestation, demonstrating measurement in female 
fetuses. Published in: Ano-genital distance in male 
and female fetuses 

Figure 33. Measurements of fetal male external genita-
lia. Plain white arrow: penile length; broken white arrow: 
corpus spongiosum length; plain black arrow: penile 
diameter; broken black arrow: scrotum diameter. Pub-
lished in: Sonographic measurement of corpus spongio-
sum in male fetuses 

1.7 Female genital raphe 

Female genital raphe appear only as perineal 
sutures that extend from the anus to the pos-
terior horn of the vagina and are usually un-
noticed. This raphe rejects the fusion theory, 
confirms the previously mentioned theory of 
apoptosis, and also has congenital abnormal-
ities during development, such as the perine-
al groove. 

https://www.ncbi.nlm.nih.gov/pubmed/24817557
https://www.ncbi.nlm.nih.gov/pubmed/24817557
https://www.ncbi.nlm.nih.gov/pubmed/24817557
https://www.ncbi.nlm.nih.gov/pubmed/24817557
https://www.researchgate.net/publication/51667810_Sonographic_measurement_of_corpus_spongiosum_in_male_fetuses
https://www.researchgate.net/publication/51667810_Sonographic_measurement_of_corpus_spongiosum_in_male_fetuses
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The second stage is the penis growth stage, 
which is also dependent on androgens, and 
after birth enters puberty, any hormone defi-
ciency can be corrected by androgen thera-
py, provided that the treatment should be 
done before puberty, for which androgen hor-
mones are responsible for the masculiniza-
tion of the fetus , so penis length can be de-
termined early in fetal life, and ultrasonogra-
phy is an important tool for measuring penile 
length and fetal sex assignment. 
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1.9 Tips and Tricks 

1. Remember that cloaca is the terminal 

blind part of the hindgut in the fetus 

2. Cloaca is connected also to allantois (will 

be urinary bladder and system) 

3. Cloaca is disappeared at 6-7 gestational 

week to form anorectum and urethra in 

male and in addition to the vagina in the 

female, so if cloaca is not disappeared or 

deformed a very complicated anomaly will 

be present 

4. Genital tubercle formation process still a 

secret until now, and all descriptions still 

theories 

5. Remember that all fetuses’ external sexu-

al organs are started as female sexual 

organs then differentiated to a male under 

the effect of the androgenic hormone 

6. SRY (Sex-determining Region) is the key 

for creation of a penis, and this will dis-

cuss the presence of a penis in some fe-

male case of DSD (disorders sexual de-

velopment), that in them SRY present on 

the X chromosome, (DSD will be dis-

cussed later) 

7. The level of androgenic hormone at the 

early fetal life is very important not only for 

sexual differentiation but also for the 

growth of the genital tubercle and so the 

size of phallus 

8. Remember that the size of the penis is 

depending on the level of androgenic hor-

mone that the fetus was exposed in early 

fetal life before differentiation as well as 

the size of the clitoris  

9. The androgenic hormonal level has a role 

in most of the urethral anomaly like hypo-

spadias 

10. Gender of the fetus can be determined 

early by ultrasound also we can determine 

the size of the fetal penis by ultrasound 

and expect that it will be normal size or 

not. 

11. Female has a prepuce like male but it is a 

hooded prepuce like in hypospadias 
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2– Penile Anatomy 
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Penis anatomy is the scientific study of all the 
structures of the penis to learn all the infor-
mation about each structure such as location, 
distribution and composition. The study first 
identified the various parts of the penis from 
the outside without dissection, this is called 
superficial anatomy, and then made more 
identification through penile anatomy based 
only on eye insight, this was called gross 
anatomy, and then used more Multiple ana-
tomical structures identify anatomical micro-
scopic forces, this is known as microscopic 
anatomy, the clarification and understanding 
of all this data will help surgeons to freely 
manipulate the penis without destroying any 
structures and perform any penis surgery 
achieved good results. 

Penis surgeons see penis anatomy as a map 
on a car's GPS, helping them capture more 
and more detail without getting lost. A good 
identification of the penis anatomy not only 
prevents the penis surgeon from destroying 
any structures during penis surgery, but also 
makes his job fun and comfortable, so with-
out a good understanding of the penis anato-
my, it is not possible to be a penis surgeon at 
all doctor. 

So let's enjoy our anatomy tour inside the pe-
nis and remember that all the information is 
essential to your work. We will introduce the 
role of the tour guide and describe all the fea-
tures of the penis in detail, starting with a de-
scription of the superficial anatomy, and then 
proceeding to describe the macroscopic 
anatomy of each structure and its blood sup-
ply, nerve supply, and lymphatic drainage, 
and then we will continue to describe the mi-
croscopic structure of the penis Anatomy. 

All of this data will be our guide for any penis 
surgery and make us great penis surgeons, 
so stay comfortable and relaxed as we begin 
our journey now. 

2.1 what is penile anatomy: 

Penile island 

Glans penis 
Penile shaft 

Urethral orifice 
Penoscrotal angle 

Penile root 

Corpus cavernosum 

Scrotum 

Corpus spongiosum 

cavernosum spongiosum 

Penile urethra 

Figure 34. summary of the penile anatomical journey 
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The superficial anatomy of the penis is a de-
scription of the external features of the penis 
using only visual insight. In this section, we 
will describe the outlines and landmarks of 
the various parts of the penis, including the 
glans, shaft, foreskin, medial septum, and 
penile-scrotal angle. 

2.2 Surface penile anatomy: 

The glans is the round structure at the tip of 
the penis, also called the glans penis be-
cause it resembles the shape of an acorn. 
Their term (the glans) is derived from the Lat-
in equivalent, the glans are covered with fore-
skin and are not visible prior to circumcision, 
the glans have a soft, padded texture that 
does not damage the penis even during vig-
orous intercourse, the glans vary in size from 
one to the other One. 

The glans has an apex with a slit urethral 
opening and a slightly elevated base, called 
the coronal mainly on the dorsal side and a 
circular depression called the coronal groove 
below the base, and always has a longitudi-
nal on the ventral side of the glans bring. ex-
ists and is called a frenulum. 

The frenulum is the longitudinal elastic band 
that connects the foreskin to the tissue below 
the ventral side of the glans penis, it is a very 
sensitive part of the penis tissue and plays a 
vital role in determining the intensity of an or-
gasm, even in this case stimulation of the 
frenulum in lower spinal cord injuries is the 
only way to produce orgasm, but in some 
men, repeated frenulum stimulation can lead 
to rapid orgasm and premature ejaculation, 
and the frenulum is always removed without 
circumcision Affects sexual sensation and 
orgasm. 

2.2.1 Glans penis: 

Figure 35. The fruit of acorn 

Figure 36. Glans penis ventral and dorsal views 

Figure 37. Frenulum in 
uncircumcised penis 

Figure 38. Frenulum in 
circumcised penis 

Urethral orifice 

Glans pe-

Corona 

Coronal sulcus Frenulum 
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The penis shaft is the main part of the penis 
and is cylindrical in shape, extending from the 
dorsal coronal groove to the pubis and ventral 
to the scrotum. Most penile abnormalities oc-
cur within the penis shaft, so the orientation 
and orientation of the penis shaft should be 
understood. 

The axis of the shaft is concentrated on a line 
from 6 o'clock to 12 o'clock. Where the ure-
thral orifice is concentrated, the urethral orifice 
can be rotated clockwise or counterclockwise, 
thereby producing penis rotation. When erec-
tion, the shaft should be straight forward and 
perpendicular to the body. The coronal plane 
or slightly curved dorsal side, this orientation 
already matches the orientation of the vaginal 
canal, so any deviation from its orientation or 
orientation should be corrected. 

When the urethral opening rotates clockwise 
or counterclockwise from 6 o'clock to 12 
o'clock, this condition is called torsion of the 
penis, and the degree of torsion can be deter-
mined by the number of points that reach the 
urethral opening. 

In addition, if the direction line of the shaft de-
viates ventrally, dorsally or laterally (right or 
left), which is similar to a banana here, called 
a curved penis, the degree of curvature is 
measured with special instruments. 

2.2.2 Shaft of penis: 

From the outside, the foreskin is the part of 
the skin of the penis that covers the entire 
glans, and in childhood, adulthood, and uncir-
cumcised men, the foreskin covers the glans 
during penile relaxation and the glans retracts. 

The foreskin is an intact skin that is elastic in 
all directions, with an opening in the front 

2.2.3 Prepuce: 

urethra 

Figure 39. Axis of penis using glans penis inside a 
clock, and how torsion occur. 

Figure 40. Direction axis of penis during erection. 

Figure 41. Urination through the prepuce. 
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The glans, the foreskin opening is elastic, al-
lowing urine to pass smoothly. When this 
opening becomes hard or narrow, urine can 
collect between the foreskin and the glans, 
causing the foreskin to swell, which is called 
phimosis. 

Remember, the foreskin is usually the small 
part of the skin that covers the shaft of the pe-
nis. Coronal lines can be seen and delineated 
through the foreskin. Usually this line helps us 
identify the foreskin, but unfortunately, in some 
cases, retracting this line further proximally re-
sults in an incorrect foreskin size. So if you 
find that the foreskin is bigger than the skin at 
the base of the penis, that's where the penis is 
buried, also called a hidden penis. 

The shape of the foreskin is some abnormal 
point diagnosis. In hypospadias, an incomplete 
foreskin on the ventral side can be found, 
while in epispadias, an incomplete foreskin on 
the dorsal side, in both cases the foreskin is 
called hooded foreskin. 
 
Some abnormalities may be hidden in the nor-
mal foreskin, such as intact foreskin hypo-
spadias or torsion of the penis, so the baby 
should be carefully examined during circumci-
sion, and if abnormalities are found, circumci-
sion should be delayed for repair. 

Finally, keep in mind that the foreskin consists 
of 2 folded layers of skin, but the inner layer is 
a pseudoskin-like mucous membrane covering 
the glans, which is also very sensitive. The 
foreskin is mainly used to reconstruct the ab-
normality of the penis, so don't rush to remove 
it in advance, because it is not dirty skin that 
will hurt the baby. Some parents think that it is 
very controversial whether the foreskin should 
be removed, whether it is useful forever or 
temporarily. , about foreskin and circumcision, 
which will be discussed in detail later. 

Figure 42. Surface anatomy of normal prepuce. 

Figure 43. Pseudo-demarcation of a long prepuce in 
concealed penis. 

Figure 44. Hooded prepuce in hypospadias. 

Skin of shaft 

Preputial skin 

Line of demarca-

tion of corona 

Preputial opening 
Preputial everted mucosa 

Line of demarca-

tion of corona 

Skin of shaft 
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Medial suture is a Greek word meaning the 
connecting line of any two symmetrical parts 
on the visceral or surface skin of the body, as 
previously mentioned in embryology, the geni-
tal suture develops on the midline extending 
from the anus to the base. The perineal raphe 
begins from the scrotum, then from the base 
of the scrotum to the base of the penis, form-
ing the scrotal suture, and finally extends from 
the base of the penis at the midline on the 
ventral side of the penis to the opening of the 
penis. The foreskin, leading to the slit in the 
penis. 
 
The raphe is a linear bulge of the skin on the 
ventral side of the penis, usually darker than 
the surrounding skin, the suture is a surface 
marking that usually shows the midline of the 
penis, so any change in normal features it can 
give you evidence of a specific abnormality, 
sometimes it can as an abnormal point diag-
nosis. 

Most raphe deformities are usually diagnosed 
in cases of hypospadias, such as a split, devi-
ated, wide or absent raphe, even if the fore-
skin is intact, a suture deformity can lead you 
to suspect hypospadias cases with intact fore-
skin, and in some cases In the case of abnor-
mal suture formation, the penis is twisted, and 
the webbed penis has raphe contraction. Be-
cause the abnormality of the raphe constitutes 
the abnormality of the penis, some abnormali-
ty of the suture is also nonsense, and it oc-
curs alone without penile abnormality. 

Finally, the raphe is an important structure be-
cause it not only helps us diagnose some pe-
nile abnormalities, but also tells us about hid-
den penile abnormalities. Therefore, take the 
time to examine the raphe within a good visu-
alization, and if you find a raphe deformity, 
you should look for penile abnormalities to 
avoid making a tragic mistake. 

2.2.4 Penile raphe: 

Penile raphe 

Scrotal raphe 

Perineal raphe 

Figure 45. Geni-
tal raphe as di-
vided to perineal, 
scrotal and pe-
nile. 

Figure 46. Penile raphe is a darker skin either pink 
or brown. 

Figure 47. Deviation of penile raphe either slight or 
marked is an evidence of hypospadias. 
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The penis is particularly closely related to the 
scrotum because, as mentioned earlier, dur-
ing embryonic development, the penis devel-
ops before the scrotum, and there is a specific 
connection between them that should allow 
the penis to move freely during an erection. 

When the penis is relaxed, the penis sits 
above the scrotum, while when erect, the pe-
nis stretches out from the scrotum while its 
base remains attached to the scrotum, form-
ing an angle with the scrotum called the penile 
angle. 

The normal penile-scrotal angle varies from 
90 degrees to 120 degrees, this range allows 
the penis to erect without restriction and al-
lows it to penetrate the vagina its full length, in 
addition, this angle allows for smooth inter-
course without interrupting pain in men or 
women . 

The reduction or complete loss of the penile-
scrotal angle from its normal range prevents 
free movement of the penis and also hides 
part of the penis length. This deformity forms 
a band between the penis and scrotum during 
erection, which can cause significant pain on 
both sides during intercourse. This band is 
like a mesh, so this deformity is called a 
webbed penis. 

Therefore, when examining a man, child, or 
adult, the penis should be removed from the 
scrotum, just like an erection, and the scrotal 
angle should be carefully observed, if the 
webbing is in place, it should be rebuilt to pro-
duce a satisfactory sexual process, if This ab-
normality is seen prior to circumcision and 
should be deferred until the webbing is re-
paired. 

The scrotal relationship can be completely dis-
torted, such as scrotal transposition, and this 
abnormality must be corrected as soon as 
possible to maintain a normal sexual life. 

2.2.5 Penoscrotal angle: 

Figure 48. Penoscrotal angle (normal). 

Figure 49. Penile movement range during erection 
(normal). 

Figure 50. 
Penoscrotal angle 
lost. 
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Macroscopic penis anatomy is the gross anat-
omy of the penis and depending on your view, 
either with the naked eye or with the help of a 
magnifying ring, it will show you many details 
of the penis anatomy diagram. Preparation 
starts with the components of the penis, such 
as the skin, fascia, coat, erectile tissue, ure-
thra and associated muscles, followed by vas-
cular dissection, lymphatic drainage and 
nerve supply, followed by the special dissec-
tion of the glans penis and foreskin are point-
ed out. 

2.3 Gross penile anatomy: 

Penile skin is a skin covering that covers the 
entire penile shaft and has the special proper-
ties of adjusting its position and function, it is 
a thin, elastic skin that easily stretches and 
follows the penis during erection and relaxa-
tion, is smooth and hairless Not only is the 
skin non-traumatic to the vagina, but it is also 
comfortable and pleasurable for women. 

Any change in these qualities can negatively 
affect intercourse, if not pathologically, but 
psychologically. Therefore, if you notice 
changes in the properties of the skin of your 
penis, you should respect these changes and 
correct them as much as possible to restore 
normal sexual process. 

The most unpleasant deformity of the skin of 
the penis is the scarring of the skin, especially 
after severe circumcision, which restricts the 
free movement of the skin of the penis, lead-
ing to organic and psychological disturbances 
of erectile function and the entire sexual pro-
cess, and other dermatitis , warts, papules 
and infections, all need to be treated with cau-
tion. 

2.3.1 Skin of the penis: 

Figure 51. Penile skin during relaxation. 

Figure 52. Penile skin during erection. 

Figure 53. Penile skin scaring. 

Scarring from 

circumcision 

Congenital 

scarring  
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The dartos fascia of the penis lies beneath the 
skin and is considered the subcutaneous tis-
sue of the penis. It is also known as the su-
perficial fascia of the penis, or simply the 
dartos of the perineum, known as the perineal 
fascia, while extending upward to the anterior 
abdominal wall, known as the Scarpa's fascia. 

The dartos fascia is loosely attached to the 
underlying deep fascia, which causes the skin 
on the shaft of the penis to have great fluidity 
during erection and relaxation. The dartos fas-
cia delivers blood and nerve supply to the skin 
of the penis (superficial bundles), so this fas-
cia is used in several ways for penile recon-
struction surgery. 

The dartos fascia is a thin layer of blood ves-
sels that is attached to the skin above while 
loosely attached to the deep fascia below. 
Therefore, it is widely used in penile surgery 
as a dartos flap alone or as a dartos flap with 
good results, increasing the success rate of 
many penile reconstruction procedures. 

The dartos fascia is actually a thin pink layer 
that is easy to separate from the underlying 
white layer, but difficult to separate from the 
skin above and requires careful dissection to 
avoid damaging it or the skin. Also keep in 
mind that the blood supply in it is longitudinal 
so your dissection should also be in the same 
direction. 

Deficiency of the fascia of dartos is always ac-
companied by a deficiency of the skin, such 
as hypospadias, but in some cases, the defi-
ciency alone or its fibrosis, leads to an abnor-
mality called chordee without hypospadias, 
when dartos When the adhesive attachment 
to the skin is lost, the skin loses synchroniza-
tion with the movement of the penis, creating 
an abnormality called a buried penis. 

2.3.2 Penile dartos fascia: 

Figure 54. Dartos fascia with longitudinal bundles 
within it and its strong adhesion to the skin. 

Figure 55. Dartos flap. 

Figure 56. Multiple focal dartos fibrosis re-
moved as one block. 
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Buck's fascia is the deep fascia of the penis 
that lies beneath the Dartos' fascia and covers 
the three erectile parts of the penis. Also 
known as Gallaudet's fascia, it extends down 
to the external seminal fascia of the scrotum 
and up to the suspensory ligament. 

Buck's fascia is the stable layer overlying the 
tunica albuginea and is loosely attached to all 
three erectile tissues. It divides ventrally, 
wrapping the corpus cavernosum in a com-
partment separate from the tunica albuginea 
and the body. Some authors say it has a con-
tinuation as described above, but others say it 
fuses proximally with the tunica albuginea. 

Buck's fascia carries the deep blood and 
nerve supply to the penis in its upper regions 
(deep dorsal veins, arteries, and nerves). This 
fascia terminates at the crown of the glans, 
but deep inner bundles continue to supply the 
glans, providing a strong protective layer for 
the vital structures below. 

Keep in mind that loss of adhesion between 
Buck's fascia and dartos can lead to burial of 
the penis, while fibrosis of Buck's fascia can 
lead to chordee or torsion of the penis. On the 
other hand, any tear or defect in this fascia 
can unprotect the erectile structure and re-
duce the strength of the erection (venous 
leakage), so be careful during penile surgery. 

Recently, many authors have used Buck's fas-
cia as a protective dissection in penile recon-
struction surgery, such as dartos. Curved pe-
nis and twisted penis. 

2.3.3 Buck's fascia: 

Figure 57. Buck’s fascia covers all 3 layers, 
tunica albuginea appears from beneath. 

Figure 58. Continuation of Buck’s fascia to external 
spermatic fascia and suspensory ligament of penis. 

Figure 59. Dartos and Buck’s fascia as interme-
diate protective flap. 
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Tunica albuginea is the generic name for a 
tough, white structure that encases some of 
the body's organs, such as the penis, testes, 
and ovaries. The name is derived from Latin, 
as tunica means "covered" and "albuginea" 
means white, here we will discuss the penis 
tunica albuginea uses the genus name (tunica 
albuginea) as a reference to the penis. 

The tunica albuginea is a tough, thick tubular 
layer that covers each cavernous body of the 
penis and is responsible for the cylindrical 
shape of the penis, especially during erection, 
it has elastic properties that make the penis 
elastic when erect, so any Interfering with this 
elasticity, whether systemic or local, affects 
the shape of the penis during erection and 
may affect the nature of the erection itself. 

The tunica albuginea consists of two layers 
(outer and inner), mainly composed of colla-
gen and elastic fibers, the fibers of the outer 
layer are arranged longitudinally and surround 
most of the sponge except for the distance 
between 5 o'clock and 7 o'clock body. , which 
is adjacent to the corpus cavernosum and has 
no outer fibers at this distance. 

The fibers of the inner layer are oriented in a 
circular fashion, producing struts, called in-
tracavernous columns, that radiate from the 
inner layer of the coat to the ventral cavern-
ous septum at approximately 2 and 10 o'clock 
positions. These columns act as more intraca-
vernous supports during erection and divide 
the corpus cavernosum into two compart-
ments; the dorsal medial and ventrolateral 
compartments. 

The distance between 5 and 7 o’clock is de-
void of the intracavernosal pillars and also de-
void of the outer layer, the only layer in this 
distance is just inner layer circular fibers so 
the thickness of tunica at this part is the least 
one (0.8 mm) while the largest thickness is At 
about 2.2 mm at 1 o'clock and 11 o'clock, 

2.3.4 Tunica albuginea: 

Figure 61. Tunica albuginea during erection after 
plication. 

Figure 60. Tunica albuginea appeared tough as 
caught by Allis forceps. 
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these criteria make the dorsal medial compart-
ment more supportive on the ventral side (5-7 
o'clock direction) than the ventrolateral com-
partment, because this distance is weaker and 
therefore the most Good placement of the pe-
nile prosthesis is introduced into the dorsal 
medial compartment, at the ventral and dorsal 
midline, these septal strands (trabeculae) are 
intertwined with the round fibers of the inner 
layer. 

As mentioned above, the special arrangement 
of the tunica albuginea fibers strengthens the 
tunica albuginea, and the presence of the tra-
beculae of the septum perpendicular to the 
previous arrangement gives the tunica al-
buginea more support and strength and plays 
an important role in the venous occlusion 
mechanism, in Makes the corpus cavernosum 
stiff during an erection. 

Fibrosis of any part of the tunica albuginea 
results in loss of elasticity of the capsule in 
that part, causing the corpus cavernosum to 
curve during erection, resulting in a curvature 
of the penis, as occurs in Peyronie's disease, 
and if the fibrosis progresses to generalized 
loss of erection, another On the one hand, any 
tear in this layer removes the basic support of 
the corpus cavernosum and prompts blood to 
forcibly flow out of the corpus cavernosum 
through the ruptured tunica albuginea, creat-
ing a pool of blood under the skin known as a 
penile fracture. 

The tunica albuginea plays an important role 
in penile reconstruction surgeries (plastic sur-
gery), as the main task of these surgeries is to 
repair the outer membrane to restore it to its 
normal anatomy, such as lengthening and 
augmenting the penis, which is the actual pe-
nis enlargement that occurs in of all penis en-
largement surgical techniques. 

Figure 62. Illustration of penile Buck’s fascia and tunica 
albuginea.  
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Figure 63. Illustration of isolated penile tunica albuginea.  
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Scrotal septum 

Penile shaft 

Fundiform 

ligament 

Symphysis 

pubis  

Figure 64. Illustration of fundiform ligament and its loose 
connection to symphysis pubis and penile shaft  (front and 
side views). 

Loose attachment 

Figure 65. Fundiform ligament demonstration. 
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2.3.5 Suspensory ligament: 

Penile Suspension Ligament is an umbrella 

term commonly used to describe the entire 

penis suspension system. This system is re-

sponsible for suspending the flaccid penis 

(during relaxation) in an anterior pubic posi-

tion as it acts as a sling and stretches during 

erection to pull the base of the penis towards 

the pubic bone to keep the erect penis in a 

supportive erect position. 

The penile sheath can be divided into three 

parts anatomically; the basal ligament, the ac-

tual jockstrap ligament and the pubic arch lig-

ament, this system can also be divided into 

superficial, middle and deep ligaments ac-

cording to the actual angle of the penis sur-

gery, just like above Like the aligned liga-

ments, this actual division is easily applied 

during the procedure, ensuring a smooth pro-

cess. 

The suspensory ligament is formed by the su-

perficial fibers of the dorsal ligament, which 

extend from the lower part of the anterior ab-

dominal wall as a continuation of the deep fi-

bers of Scarpa's fascia (which some authors 

consider a continuation of the linea alba) and 

pass through the subpubic fissure, not directly 

with the pubic bone The connected symphysis 

pubis encircles the base of the penis, forming 

two bundles not directly connected to the tuni-

ca albuginea, which re-fuse at the ventral mid-

line of the base of the penis and then pass 

through the continuation of the scrotal sep-

tum. 

The suspensory ligament is loosely attached 

to the pubic bone and has a vague connection 

to the penis, and has little role in the penile 

penis suspension system, so its division will 

have little consequence. You should also re-

member that the deep dorsal arteries, veins 

and nerves of the penis pass through two cleft  

Fundiform ligament 
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Figure 66. 3D illustration of penile suspensory ligament. 
Published in: Visualization of Penile Suspensory Ligamen-
tous System Based on Visible Human Data Sets   
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ligament layer surrounding the base of the pe-

nis and its damage can result in impaired 

blood supply to the glans, so the transection 

of this ligament should be done near the pubic 

bone, away from the blood supply glans of the 

penis. 

The actual suspensory ligament consists of 

deep, dense fibrous fibers originating from the 

pubic symphysis, which then lead to the at-

tachment of Buck's fascia and tunica al-

buginea. This attachment connects directly to 

the pubic symphysis (periostium) and the 

base of the penis (Buck's fascia and tunica 

albuginea), and this direct connection pro-

vides great support for the penis during erec-

tion. 

The suspensory ligament plays an important 

role in the penis suspension system because 

during the erection and expansion of the cor-

pus cavernosum, it stretches to a special limit, 

pulling the base of the penis towards the pubic 

bone and holding it at an angle to support Pe-

nis and braces for easy penetration of the 

vagina during intercourse. 

The suspensory ligament is primarily respon-

sible for penile stability, especially during an 

erection, so many authors of penis enlarge-

ment surgery focus on it because they say 

that partial release of the suspensory ligament 

increases the length of the penis, this fact only 

applies in the flaccid position, but Being in an 

erect position is an illusion because physically 

moving the penis up during an erection rotates 

the ligament as before cutting it, on the other 

hand, rupture of the suspensory ligament in 

penile trauma causes the penis to lose erec-

tion stability and erection. The penis needs 

artificial support to penetrate the vagina during 

intercourse because it is erected downward, 

so the ligaments should be carefully repaired 

to restore the strength of the suspensory  Figure 67. Anatomical dissection of suspensory ligament. 
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ligament and the angle of the erect penis. 

Same as previous trauma (normal angle), no 

more and no less. Remember, there are two 

important points about slings. The first point is 

that the ligament mainly connects the penis 

and the pubic symphysis at the back and bot-

tom, so in the process of penis enlargement, 

the incision should be completed before 

reaching the anterior and inferior border of the 

pubic arch in order to avoid postoperative pe-

nile instability. The second point is the dorsum 

of the penis The lateral deep vessels and 

nerves are close to their point of attachment to 

the coat, so the incision should be very close 

to the symphysis pubis (at the periosteum). . 

Our take on this is that there is no real penis 

lengthening in bondage solution surgery, the 

penis is just lengthened in a flaccid position 

(as a cosmetic appearance of the penis), so 

you should be fair to the patient and tell the 

truth about everything about the surgery him, 

let him decide. 

The arcuate pubic ligament is composed of 

deep, dense fibrous fibers that attach erectile 

tissue directly to the pubic bone. Also known 

as the subpubic ligament, it connects the two 

corpora cavernosum and the symphysis pu-

bis, below the boundary between the two cor-

pora cavernosa to the inferior pubic rami, as 

each cavernous body is connected to the infe-

rior pubic rami, this ligament hangs in the pe-

nis It functions in the sling system but is not 

involved in penis elongation and is rarely 

touched in penis enlargement surgery. Finally, 

fibrosis of the suspensory ligament, whether 

due to previous surgery, trauma, or congenital 

disease, results in severe deformity of the pe-

nis during erection, resulting in an erect penis 

close to the anterior abdominal wall, causing 

erectile dysfunction and requiring correction 

as soon as possible. Figure 69. Arcuate pubic ligament .  
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Figure 68. Penile suspensory ligament release.  
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The corpus cavernosum is a chamber com-
pletely enclosed by the tunica albuginea. The 
cavity originates from the pubic ramus, ex-
tends to the pubic symphysis, fuses with the 
contralateral corpus cavernosum at the level 
of the pubic arcuate ligament, and merges in-
to the corpus cavernosum until it reaches the 
glans. 

The corpora cavernosa is connected to a fi-
brous septum that is not solid but has many 
perforators that easily connect the two corpo-
ra cavernosa. These septal connections fill 
both corpora cavernosa by the same amount 
at the same time and create a symmetry of 
the two corpora cavernosa during erection. 

The interior of each cavernous cavity is a 
spongy network consisting of many intercon-
nected cavernous sinusoids separated by 
smooth muscle trabeculae in addition to the 
trabeculae in the inner layer of the tunica al-
buginea. These sinusoids are larger in the 
middle of the corpus cavernosum and smaller 
near the edges of the tunica albuginea. 

Remember that the corpus cavernosum with 
its sinusoids plays an important role in shap-
ing the penis during an erection and the 
strength of the erection. Furthermore, the ar-
rangement of the sinusoids described above 
ensures that the inflation and deflation of 
these sinusoids occurs smoothly. 

Ultimately, any disturbance of the anatomical 
arrangement of these sinusoids or their con-
nection within the cavernosal cavity or be-
tween the two corpora cavernosa through the 
corpus cavernosum will lead to erectile dys-
function, and if this disturbance is not correct-
ed early, the problem will be difficult to re-
solve, And the sinusoids will be replaced by a 
penile prosthesis to maintain erectile function. 

2.3.6 Corpora cavernosa: 

Figure 70. 3D illustration of corpora cavernosa  

Tunica albuginea Intercavernosal septum 

Cavernosal sinusoids Septal perforators 

Figure 71. Illustration of the Intracavernosal pillars. 
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The corpus cavernosum, one of the erect 
parts of the penis, is filled with interconnected 
cavernous sinuses, such as the corpora cav-
ernosa, without any rigid intermediate support 
between these corpus cavernosums, making 
it a spongy structure. 

The corpus cavernosum is a chamber that 
arises from the urogenital diaphragm at the 
level distal to the ischiocavernosus muscle 
and whose origin is surrounded by the 
bulbocavernosus muscle. It is connected to 
the urogenital septum by fibrous junctions and 
then extends distally on the ventral side of the 
corpus cavernosum and then all the way to 
the glans. The corpus cavernosum is com-
pletely surrounded by the tunica albuginea, 
but this tunica has only one inner layer, no 
outer layer, and the inner layer does not have 
transverse struts like the corpus cavernosum, 
all these criteria make the tunica a weak layer 
here, which leads to the corpus cavernosum 
expands freely without compressing the cor-
pus cavernosum and prevents the trapped 
urethra from closing during an erection. 

The urethra pierces the corpus cavernosum at 
the level of the diaphragm to become the 
bulbar urethra, then advances to the base of 
the penis to become the penis urethra 
(endulum urethra), which runs in the upper 
part of the corpus cavernosum until it reaches 
the glans, where it ends at the tip of the glans, 
forming a slit A shaped opening called the 
urethral opening. Finally, the corpus caverno-
sum extends distally to a mushroom-like struc-
ture that, like a corpus cavernosum, covers 
the ends of the two corpora cavernosa to pre-
vent the hard corpus cavernosum from harm-
ing the vagina during intercourse, this struc-
ture is protected by a special The skin cover-
ing - like the mucous membranes, it is also 
smooth and forms a very important structure 
with the corpus cavernosum underneath, 
called the glans. 

2.3.7 Corpus spongiosum  

 and glans penis: 
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Figure 72. Anatomical illustration of corpora caverno-
sa and corpus spongiosum. 
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Figure 73. Anatomical illustration of corpora spongio-
sum continuation as a cap over cavernosa (Glans). 
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The male urethra is a muscular tube that 
extends from the neck of the bladder until it 
terminates at the tip of the glans as the 
opening of a slit called the external urethral 
orifice. The main job of the urethra is to 
guide urine from the bladder to the outside 
of the body, and it also guides the semen 
from the ejaculatory ducts to the outside of 
the body. 

The urethra is divided into two parts; anteri-
or and posterior, the posterior is the pelvic 
urethra, which extends from the bladder 
neck through the prostate to the urogenital 
diaphragm, the posterior urethra consists of 
the prostate and the membranous urethra, 
which is located inside the prostate, and the 
membranous urethra that supports ejacula-
tion. The opening of the duct and prostatic 
duct, the thickest part of the urethra, ex-
tends from below the prostate and pierces 
the urogenital diaphragm where the external 
urethral sphincter is located. 

The anterior urethra is the longest part of 
the urethra, extending from the urogenital 
diaphragm through the inside of the corpus 
cavernosum to the external opening of the 
urethra. The so-called spongy urethra, the 
anterior or spongy urethra consists of two 
parts; the bulbous and penile urethra, the 
bulbous urethra is the membrane A continu-
ation of the sexual urethra, extending on the 
outer surface of the pelvic floor to the lower 
edge of the pubic symphysis, and then con-
tinuing as the penile urethra. 

The bulbous urethra runs from the anus to 
the scrotum in the perineum, and then en-
ters the scrotum to the base of the penis. 
The bulbous urethra is the widest part of the 
urethra and is covered by the muscles of the 
perineal body. The medullary urethra is de-
pendent on androgens; testosterone and 
dihydrotestosterone, so in the absence of 
hormones, we find that the medullary  

2.3.8 Penile urethra: urethra is included in this abnormality, as is 
the penile-scrotal hypospadias. 

The penile urethra, also known as the pen-
dulum urethra, is the part of the urethra lo-
cated inside the penis that extends from the 
lower border of the pubic symphysis to the 
external orifice of the urethra. The penile 
urethra extends within the corpus caverno-
sum in its dorsal part until it reaches the 
glans penis, where the urethra is located on-
ly subcutaneously in its ventral part. 

The development of the penile urethra is al-
so dependent on androgens such as the 
bulbous urethra and is therefore also includ-
ed in the abnormality of hormone deficiency. 
Additionally, it is included in many penile ab-
normalities, such as a curved or twisted pe-
nis, so the penile urethra should be aligned 
with phalloplasty. 

The penile urethra, also known as the pen-
dulum urethra, is the part of the urethra lo-
cated inside the penis that extends from the 
lower border of the pubic symphysis to the 
external orifice of the urethra. The penile 
urethra extends within the corpus caverno-
sum in its dorsal part until it reaches the 
glans penis, where the urethra is located on-
ly subcutaneously in its ventral part. 

The development of the penile urethra is al-
so dependent on androgens such as the 
bulbous urethra and is therefore also includ-
ed in the abnormality of hormone deficiency. 
Additionally, it is included in many penile ab-
normalities, such as a curved or twisted pe-
nis, so the penile urethra should be aligned 
with phalloplasty. Finally, from an anatomical 
point of view, there are two main points to 
remember about urethroplasty: one is to cor-
rect before urethroplasty to avoid reopera-
tion, and the other is to pay attention to cov-
ering one or more layers of protection at the 
urethral repair layer to improve urethroplasty 
outcomes. Your operation needs to be 
strengthened. 
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Associated penile musculature is composed of 
two important muscles; bulbospongiosus mus-
cle and ischiocavernosus muscle, each muscle 
has an important role in maintaining the penile 
function, so we will discuss each one in detail. 

Bulbospongiosus muscle: 

It is one of the superficial muscles of the peri-
neum that extends from the anus to the sym-
physis pubis. In earlier literature it was called 
bulbocavernosus muscle, but now it is 
changed to bulbocavernosus muscle because 
it has little relation to the corpus cavernosum, 
arises from the midline of the perineum, then 
surrounds the bulbar urethra and the corpus 
cavernosum, Insert into the midline to connect 
with the contralateral muscle. 

The fibers of the bulbocavernosus muscle 
have different directions depending on the lo-
cation, the posterior fibers attach and fuse to 
the urogenital subdiaphragmatic fascia, and 
also to the external anal sphincter, and the 
middle fibers are most of the muscle fibers and 
cross the urethra laterally around the medulla 
oblongata fusing with the contralateral fibers, 
the intermediate fibers are responsible for the 
function of the muscle, and the anterior fibers 
pass forward through the corpus cavernosum 
and spread to the corpus cavernosum and 
connect with the ischiocavernosus muscle. 

Bulbospongiosus muscle has multiple func-
tions due to the different orientations of its fi-
bers. Its anterior fibers can continue to be thick 
tendon fascia, compressing the deep dorsal 
vein of the penis, thereby promoting penile 
erection, and the middle and posterior fibers 
can produce rhythmic contractions to eject se-
men, a process called ejaculation. Specified. 
These rhythmic contractions also smooth out 
the remaining urine in the urethra during urina-
tion. 

2.3.9 Associated musculature: 

Figure 74. Anatomical illustration of the muscles of 
pelvic floor. 

Figure 75. Bulbospongiosus muscle. 
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The rhythmic contractions of the bulbospongio-
sus muscle should occur after a period of sex-
ual stimulation, but if sexual stimulation occurs 
too early, ejaculation occurs very quickly even 
before intercourse, a condition called prema-
ture ejaculation, and we suffer from paralysis. 
Bulbocavernosus muscle can improve this 
condition, so the authors use botulinum toxin 
(Botox) injection to improve premature ejacula-
tion under this guidance. 

Ischeocavernosus muscle: 

It is a skeletal muscle that originates broadly 
from the ischial tuberosity, ischial ramus, and 
inferior pubic ramus. This muscle occurs in the 
form of tendons and fleshy fibers that surround 
the ipsilateral corpus cavernosum calf and ter-
minate in the aponeurosis that inserts laterally 
and below the corpus cavernosum. 

The role of the ischiocavernosus muscle in pe-
nile erection has caused much controversy, 
with some authors denying its involvement in 
erection, claiming that hemodynamic changes 
and the tunica albuginea are not only sufficient 
to produce an erection, but can strengthen that 
erection. 

On the other hand, some authors believe that 
the ischiocavernosus muscle plays an im-
portant role in producing a good and stiff erec-
tion, as the contraction of this muscle pulls on 
the corpus cavernosum feet and anchors them 
to the pubic ramus, thereby increasing the sta-
bility of the erect penis sex and also pushes it 
together the corpus cavernosum and increas-
es the intracavernous pressure, which increas-
es the hardness of the erect penis. 

The mechanism of erection is controversial, 
but we can confirm the mechanism by which 
all muscles of the pelvic floor contribute to 
erection, especially the action of the ischio-
cavernosus and bulbocavernosus muscles. 
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Figure 76. Illustration of muscles of pelvic floor espe-
cially bulbospongiosus and ischeocavernosus mus-
cles. 

Figure 77. Ischeocavernosus muscle. 
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Because the penis is a vital organ with very 
complex functions, it has multiple blood sup-
plies from different locations and levels, if one 
of its blood supplies is disrupted, give it a sec-
ond chance, each penis blood supply has a 
specific Channels, with precise assignments to 
professionals assuming penis status. 

The blood supply of the penis refers to the ar-
terial blood supply and venous drainage. The 
arterial blood supply of the penis comes from 
two systems of different sources inside and 
outside the pubic bone. The venous drainage 
of the penis is presented in three planes; the 
superficial, middle and deep venous systems. 

A– Arterial blood supply: 

It is important to discuss the arterial system of 
the penis as it is our gateway to understanding 
penile arterial distribution and carefully manip-
ulating penile tissue without causing vascular 
damage. The arterial supply to the penis is 
called the pudendal artery and it is responsible 
for the blood supply to the pelvis and especial-
ly to the sexual organs (penis), these arteries 
are the internal, external superficial and deep 
external pubic arteries, which we will discuss 
from the following surgical perspectives: 

1– internal pudendal artery: 

The internal pudendal artery is the main 
source of blood supply to the penis and is the 
terminal branch of the anterior branch of the 
internal iliac artery. It starts from the pelvis, 
penetrates the pelvic fascia, and exits the pel-
vis through the sciatic foramen. The hip area 
and flexion then re-enters the pelvis through 
the smaller sciatic foramen around the ischial 
spine. 

It then exits the pelvis again through the pubic 
canal as it passes through the lateral wall 

2.3.10 Vascular supply: 

Figure 78. Internal pudendal artery is a continuation of 
the anterior division of internal iliac artery. 

Figure 79. Cavernosal penile artery and dorsal penile 
artery as terminal branches of the internal pudendal 
artery. 
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Figure 80. Internal pudendal artery illustration. 

Figure 81. Dorsal penile artery illustration. 

Figure 82. Cavernosal penile artery illustration. 

The ischiorectal fossa, medial to the ischial tu-
berosity, in the perineum, this important artery 
is protected in the pubic canal, and after leav-
ing this canal, divides into two ends and 
branches to the penis. 

Branches of internal pudendal artery: 

1– inferior rectal artery: it arises within the 
pudendal canal and pierces this canal to sup-
ply the lower half of anal canal 

2– perineal artery: it arises within the canal 
and pierces it to pass in the perineum and 
gives multiple scrotal branches and also ure-
thral branch 

3- bulbourethral  artery: it arises also within 
the canal and passes to supply the urethra and 
spongiosum 

4- Dorsal artery of the penis: It arises after 
the internal pudendal artery leaves the puden-
dal canal and travels down the peduncle of the 
penis until it reaches the suspensory ligament. 
It passes through the ligaments near the cor-
pus cavernosum, through the coronal sulcus 
within the Buck's fascia, through the fascia to 
the glans, and along its channel provides the 
circumflex branch, supplying not only the skin 
and fascia, but also mainly the glans. 

5– cavernosal artery: It also occurs outside 
the pudendal canal, also known as the deep 
penile artery. It pierces the fascia of the uro-
genital diaphragm, then the lower part of the 
penis into the corpus cavernosum, then pass-
es through it and gives off its branches. The 
cavernous artery is the terminal artery (not the 
anastomosis) and is responsible for the erec-
tion process. The accessory pudendal artery 
originates from the inferior vesical artery and 
the obturator artery and plays an important 
role in the erection process. More of these ar-
teries were present than expected, as ob-
served in about 25 percent of men. We believe 
these arteries contribute to the formation of the 
internal pudendal artery, the cavernous artery. 
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2– Superficial external pudendal artery: 

It originates medial to the femoral artery, close 
to the superficial epigastric and circumflex iliac 
arteries, pierces the femoral sheath, and the 
cribriform fascia travels medially and through 
the spermatic cord, distributing and supplying 
the lower abdomen (skin and fascia). Scrotum 
(skin and fascia) and penis (skin and fascia). 

The superficial pudendal artery in the penis 
runs through the fascia, distributes longitudi-
nally, has a special arcade, and anastomoses 
with the dorsal penile artery in many places, 
mainly supplying the skin and fascia of the pe-
nis. This artery is the junction between the ex-
ternal and internal iliac arteries. 

It plays an important role in maintaining lower 
extremity vascularity as it acts as a collateral 
branch of the common femoral artery. Its im-
portance in lower extremity obstructive arteri-
opathy has been demonstrated because it is of 
sufficient caliber to maintain an adequate fem-
oral artery supply to the lower extremity in 
these conditions. In addition, due to its reason-
able caliber and length, this artery can be used 
in flaps designed for a variety of reconstructive 
purposes, which can be applied to any skin 
defect in the thigh, and can also reach the low-
er buttocks for reconstruction of interactive bed 
wounds. 

On the other hand, it serves as a back-up to 
supply the skin and fascia of the penis as the 
dorsal branch of the internal pudendal artery, 
making the penis a highly blood-supplied or-
gan that, in addition to erectile function, de-
pends on two systems, i.e. on a single system, 
A flap designed on this artery can also be used 
for the reconstruction of penile skin defects. 
Due to the importance of this artery and its re-
lationship to the saphenofemoral junction, it 
should be noted and preserved in the varicose 
vein during Trendelenburg surgery. 

Figure 83. Distribution of superficial external pudendal 
artery and dorsal branch of internal pudendal artery. 

Figure 84. Distribution of superficial and deep external 
pudendal artery. 

Figure 85. Longitudinal distribution of branches of the 
superficial external pudendal artery. 

Branches of superfi-

cial external puden-

dal artery 

Dorsal artery 

Superficial 

circumflex 

iliac artery  

Superficial inferior 

epigastric artery  

Superficial external 

pudendal artery  

Deep external 

pudendal artery  



67 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

3– Deep external pudendal artery: 

It sits deeper than the superficial external pu-
dendal artery and also originates from the fem-
oral artery, runs medially and passes through 
the pubis and adductor longus muscles, where 
it is covered by the tensor fascia Lata, on the 
inner thigh it pierces this fascia supplying the 
perineum and scrotum, this artery is also 
called the deep external pudendal artery, deep 
external pudendal artery, or inferior external 
pudendal artery. 

The deep external pudendal artery has two 
branches; the anterior scrotal artery and the 
scrotal artery. The anterior scrotal artery pass-
es medially through the spermatic cord until it 
reaches the pubic angle of the penis and 
branches to the dorsal side of the penis, the 
scrotal ventral septum, and the anterior medial 
tendon of the spermatic cord and scrotum 
membrane, anterior medial fascia of the scro-
tum. The scrotal artery runs along the lateral 
side of the scrotum and branches to the anter-
olateral seminal fascia and soft tissue in the 
inguinal calf region. 

The arterial system of the penis is two sys-
tems; the internal and external pudendal arter-
ies and the most important system are inter-
nal, so between these two systems there are 
several anastomosis between the root of the 
penis, the scrotal septum and the lateral sper-
matic scrotal fascia. The anastomosis serves 
as a side branch of the internal pudendal ar-
tery. The internal pudendal artery itself has a 
very important branch, the cavernous artery, 
which is also a blind-end artery, so we found 
several anastomosis between the branches of 
the internal pudendal artery as collaterals at 
the end of the branch of the cavernous artery. 
In the penis, urethra, sulcus, and the corpus 
cavernosum itself, all of these anastomosis 
play an important role in maintaining the erec-
tion process in every situation, except system-
ic disease. 

N.B. 

Figure 86. branches of deep external pudendal artery. 

Figure 87. Deep external pudendal artery. 

Figure 88. Sites of anastomosis between dorsal and 
cavernosal arteries. 
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B– Venous drainage of penis: 

Venous drainage of the penis is occurred by 
three venous systems those are presented in 
three different levels, the presence of venous 
systems in different levels and the mecha-
nism of the associated structures play an im-
portant role in the erectile process, those 
systems are superficial, intermediate and 
deep venous systems. 

1– Superficial venous system: 

Superficial veins pass as accompanying 
veins to the branches of the superficial exter-
nal pudendal artery (vena commutants), 
these veins are presented within the dartos 
fascia and are communicated to each other 
at the dorsal base of the glans to begin the 
superficial venous drainage by forming a sin-
gle-median superficial dorsal vein. 

Superficial dorsal vein of the penis: 

This vein begins at the base of the glans and 
drains the prepuce and the skin of penis, this 
vein passes dorsally in the midline within the 
dartos fascia as a subcutaneous vein till 
reaches the base of penis then it drains 
mainly in the left great saphenous vein but it 
rarely may drain into the right great saphe-
nous vein, and occasionally forms two trunks 
that drain into both great saphenous veins. 

Isolated rupture of the superficial dorsal vein 
is a rare condition that is occurred due to vig-
orous intercourse or vigorous manipulation of 
the erected penis during masturbation, this 
condition is one of the penile emergencies 
also it is mimic clinically the condition of rup-
ture penis and so-called a false fracture, dif-
ferentiation between these conditions is oc-
curred by investigations like cavernosogra-
phy and MRI or by surgical exploration as 
you will find a penile hematoma superficial to 
Buck’s fascia, management of this condition 
can be done conservatively or surgically by 
ligation or removal of the superficial dor- 

sal vein and the prognosis of erection is very 
good on contrary to the case of rupture pe-
nis. 

Thrombosis of this vein is also a rare condi-
tion due to trauma or vigorous intercourse, 
this condition is called penile Mondor’s dis-
ease that can be divided into three clinical 
stages: acute, subacute, and re-
permeabilized, most of these cases resolve 
within 4 to 6 weeks but in persistent cases, 
surgical intervention may be necessary by a 
thrombectomy or removal of the superficial 
dorsal vein  

2– Intermediate venous system: 

This system contains the deep dorsal and 
circumflex veins, these veins are lying within 
and beneath the deep fascia of the penis 
(Buck’s fascia), there are multiple emissary 
veins connect corpora cavernosa to the in-
termediate venous system, these emissary 
veins pass perpendicularly or obliquely 
through the tunica albuginea then  emerge 
from the lateral and dorsal surfaces of the 
corpora cavernosa to empty into the circum-
flex veins or the deep dorsal vein. 

Circumflex veins:  

These veins drain the corpus spongiosum 
and located ventrally in the distal two thirds 
of the penile shaft, they turn around the lat-
eral aspect of corpora cavernosa passing 
beneath the dorsal arteries and nerves to 
drain into the deep dorsal vein, in rare cas-
es, they pass ventrally and forming periure-
thral veins on each side and so in these cas-
es they may become important in the treat-
ment of impotence caused by venocclusive 
incompetence. 

Deep dorsal vein: 

Multiple small veins (5-8 veins) emerge from 
the glans penis to form a retrocoronal plex-
us, this plexus drains into and forms the  
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deep dorsal vein, the deep dorsal vein be-
gins at the base of the glans and passes in 
the midline between the two corporal bodies 
beneath to Buck’s fascia till reaches the 
base of penis and then drains into the pre-
prostatic plexus. 

A deep dorsal vein drains the glans and cor-
pus cavernosum through the guiding vein, 
and there are several connections along the 
entire length of the penile shaft between the 
deep and superficial dorsal veins, which are 
pressed against the penis by the tunica al-
buginea. The deep fascia of the penis, the 
dorsal artery, and the nerve are all next to 
the deep dorsal vein. 

The deep dorsal vein passes beneath the 
tangled anterior fibers of the bulbocaverno-
sus muscle to form the deep dorsal vein 
constrictor (Houston muscle), then passes 
between the dorsal fascicles and then be-
tween the dorsal arcuate and transverse lig-
aments. The perineum passes through the 
superior fascia of the urogenital diaphragm 
and flows into the venous plexus around the 
prostate. During an erection, the tunica al-
buginea dilates and blocks all the conduits 
and any connection between the corpus cav-
ernosum and the deep dorsal veins, so any 
leakage of the deep dorsal veins interferes 
with the completion of an erection, so the 
deep dorsal veins play an important role in 
treating the veins role in erectile dysfunction. 

Finally, in penile fractures, the deep dorsal 
vein is the first structure to be affected, as it 
is often the first to rupture, and its rupture is 
a diagnosis of impending rupture of the pe-
nis, on the other hand, an isolated deep dor-
sal vein rupture may occur in the absence of 
a real penile rupture occurs in the same way 
as rupture of a superficial dorsal vein. This 
isolated rupture usually occurs as a result of 
violent manipulation of an erect penis during 
intercourse or masturbation, and the condi-
tion 

can be differentiated from the real caver-
nosal fracture by investigations or surgical 
exploration as mentioned before, but remem-
ber that rupture of this vein is an alarming 
sign for a real fracture. 

2– Deep venous system: 

Deep veins of the penis are composed of 
crural and cavernosal veins, these veins are 
engorged with blood to make the corpora of 
penis rigid and firmer, and this is called the 
erection of the penis. 

Crural veins: 

Crural veins are small and almost indiscerni-
ble veins those are presented in the space 
between the crura, they arise in the midline 
and then either join with the deep dorsal vein 
or drain into the preprostatic plexus, crural 
veins should be incorporated with deep dor-
sal vein ligation in treatment of venous leak-
age erectile dysfunction. 

Cavernosal veins: 

The corpus cavernosum is filled with several 
sinusoids that connect to the deep dorsal 
veins by the veins of the messengers, as 
previously described. In the proximal third of 
each lower corpus of the penis, these sinus-
oids join together to form one or two cavern-
ous veins on each side. 

The cavernous vein runs deep inside the 
cavernosal artery and nerve, then emerges 
from the dorsolateral surface of each corpus, 
runs 2 to 3 cm laterally between the 
bulbocavernosus muscle and the corpus of 
the penis, then enters the internal pudendal 
vein and then into the internal vein for drain-
age. The pudendal vein runs in the pudendal 
canal (Alcock's canal) along with the internal 
pudendal artery and nerve and drains into 
the internal iliac vein. 
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Remember that the cavernosal veins are 
small unnoticed vein in normal condition, 
but in veno-occlusive erectile dysfunction 
condition they become larger and more  

noticed, so this evidence explain how these 
small veins play an important role in the 
mechanism of erection.  
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Figure 89. Diagram for the penile venous systems. 

Figure 90. Penile venous systems. 
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Nerve supply of the penis can be divided into 
two parts, one for somatic motor and sensory 
innervation that is derived from pudendal 
nerve, and the other for autonomic innervation 
to the erectile tissues that is derived from cav-
ernous nerves. 

1- Pudendal nerve: 

The pudendal nerve is the main nerve supply-
ing the perineum and penis and is formed by 
the sacral plexus, originating from the S2, S3 
and S4 ventral sacral rami, carrying motor and 
sensory fibers, and also carrying sympathetic 
fibers from the sacral plexus. 

The pudendal nerves are a pair of nerves pre-
sent on both sides of the body that exit the 
pelvis through the sciatic foramen, then pass 
through the lateral portion of the sacrospinous 
ligament, re-enter the pelvis through the sciat-
ic foramen, and then accompany the pelvis. 
The anterior superior pudendal artery and 
vein exit the pelvis through the pudendal ca-
nal along the lateral wall of the pudendal fos-
sa. 

Before entering the pudendal canal, there is 
an inferior rectal branch that supplies the ex-
ternal anal sphincter and perianal skin, which 
also plays an important role in defecation. 
Within the pudendal canal, the pudendal 
nerve bifurcates, giving rise to two terminal 
branches. perineal and dorsal nerves. 

The perineal nerve is the larger inferior branch 
of the pudendal nerve, which runs anteriorly 
below the internal pudendal artery to the su-
perficial part of the perineum, where it pre-
sents the bulb of the penis and the proximal 
portion of the cavernous urethra, the perineal 
nerve gives the posterior branch of the scro-
tum to supply the scrotum and the perineal 
skin, the muscle branches supply the 
bulbocavernosus, ischiocavernosus, trans-
verse perineal, levator ani, urethra, and exter-
nal anal sphincter. 

2.3.11 Nerve supply: 

Pudendal nerve 

Figure 91. Pudendal nerve origin. 

Figure 92. Pudendal nerve pass way and its branch-
es. 
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Dorsal nerve: 

Dorsal nerve of the penis is the smaller and 
superior terminal branch of the pudendal 
nerve, it runs forward above the internal pu-
dendal artery to enter the deep perineal pouch 
where the dorsal neurovascular bundles of the 
penis are presented, then it passes with the 
dorsal artery leaving the deep pouch by pierc-
ing the suspensory ligament and then passes 
beneath Buck’s fascia supplying the penile 
skin and especially the glans penis. 

Pudendal canal: 

The pudendal canal is an anatomical structure 
in the pelvis formed by the obturator fascia 
covering the obturator internus muscle and 
through which the internal pudendal ar-
tery, internal pudendal veins, and the puden-
dal nerve pass, this canal was first described 
in the cyclopaedia of Anatomy and Physiology 
(1836–1839)  by an Irish anatomist called 
Benjamin Alcock and so the pudendal canal 
takes his name also (Alcock’s canal), firstly 
the canal was described for all structures with-
in it but after that became specific to the pu-
dendal nerve and its disorders. 

Pudendal nerve entrapment: 

This is called also Alcock’s canal syndrome in 
which the pudendal nerve is compressed that 
leads to tingling and numbness of the perineal 
skin, also it may cause some degrees of fecal 
and urinary incontinence, but fortunately, the 
pudendal nerve is paired and needs to be 
compressed bilaterally to make incontinence, 
the compression can be done by trauma, pre-
vious surgery or even by chronic constipation 
as occurred in children and may cause obvi-
ous fecal incontinence, this condition is treat-
ed first by physical exercises and stretches, 
some drugs like anti-epileptics and antide-
pressants, or lastly decompression surgery 
which is the last resort for resolution of this 
condition and also this surgery is done by few 
surgeons all over the world. 

Figure 93. Pudendal nerve exit from the Alcock’s ca-
nal can vary. 

Figure 94. Pudendal nerve compression sites within 
Alcock’s canal and decompression trans-perineal 
(red) or trans-ischiorectal (green). 

Figure 95. Pudendal nerve decompression (trans-
gluteal approach). 
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2– Cavernous nerves: 

Cavernous nerves are autonomic nerves carry 
parasympathetic fibers from the inferior hypo-
gastric plexus to the erectile tissues of the pe-
nis, these fibers originate as postganglionic 
fibers which  receive the pre-ganglionic fibers 
from the pelvic splanchnic nerves (S2-S4), the 
cavernous nerves are composed of two lesser 
cavernous nerves and one greater cavernous 
nerve, the cavernous nerves are presented 
bilaterally on both sides of the body. 

Cavernous nerves are responsible for creation 
of the erection of penis and any injury of them 
will produce an erectile dysfunction, these 
nerves are susceptible to injury following pros-
tatectomy or genital surgery as these nerves 
are difficult to be seen, so surgeons should 
apply a small electrical stimulation to these 
nerves and measure the erectile function with 
a penile plethysmograph to avoid injury of the 
cavernous nerves. 

2.3.12 Lymphatic drainage: 

Lymphatic drainage of penis is very important 
to be known that helps you to assess any tu-
mor in the penis whether its place, so we can 
divide it into two divisions; superficial and 
deep lymphatic drainage: 

1– superficial lymphatic drainage that includes 
the skin and superficial fascia of penis and 
drains into the medial group of superficial in-
guinal lymph nodes 

2– deep lymphatic drainage that includes 
spongy urethra, corpora, and glans penis and 
drains either into the deep inguinal lymph 
node or directly into the internal iliac lymph 
nodes 

Figure 96. Pudendal and cavernous nerves 

Figure 97. Cavernous nerve.  

Figure 98. Lymphatic drainage of penis.  
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We have already mentioned that the devel-
opment of the foreskin begins before the 
birth of the fetus, but this development con-
tinues after birth until puberty and maturity, 
and the postnatal development of the fore-
skin always adapts it to its function. 

About 4% of newborn males have a fully re-
tractable foreskin, while the remaining 96% 
are not retractable due to two normal physio-
logical conditions; one is the normal adhe-
sion between the foreskin and the glans, and 
the other is the narrowing of the foreskin 
opening smaller than the glans . 

The glans-foreskin is a common membrane 
connecting the foreskin and glans of the fe-
tus and infancy and serves to protect the de-
veloping mucosa and inner layer of the fore-
skin of the glans in infants from fecal con-
tamination after desquamation in infancy, 
leading to the separation of the foreskin and 
this glans penis. The separation creates a 
space called the foreskin space between the 
foreskin and the glans, and the desquama-
tion of the glans foreskin membrane is grad-
ual and varies from person to person. 

The foreskin appears to be sandwiched be-
cause it consists of an outer layer of skin, 
which is an extension of the skin of the shaft 
of the penis, an inner pseudoskin that is in 
contact with the glans and resembles a mu-
cous membrane, and in between is the fore-
skin musculature, a type of tissue known as 
the foreskin. It is the smooth muscle sheath 
of Dator's fascia. The muscle fibers of this 
fascia are arranged in a mosaic pattern 
along the shaft of the penis and then in a cir-
cular sphincter-like arrangement at the tip of 
the foreskin, a normal physiological sphincter 
that inhibits retraction of the foreskin on the 
penis. The glans, the sphincter also con-
tracts during urination to close the foreskin 
space and allow urine to flow out of the ure-
thra 

2.3.13 Prepuce: 

orifice to the preputial orifice while its closing 
mechanism guards  against the entrance of 
foreign pathogens into the preputial space . 

Blood supply of the prepuce: 

The blood supply of the foreskin originates 
from the external pudendal artery, and four 
branches are distributed in the foreskin, all of 
which are displayed in the dartos fascia, two 
enter the foreskin from the dorsolateral side, 
and the other two enter the foreskin from the 
ventrolateral side, forming four branches, 
and the foreskin reflects inward. Coronary 
sulcus, they anastomosed with collaterals of 
the dorsal artery. 

Remember that the blood supply to the fren-
ulum comes from the dorsal artery, not the 
foreskin artery. Venous drainage from the 
foreskin drains through several small veins to 
the superficial dorsal vein and then to the 
great saphenous vein. 

Innervation of the prepuce: 

The main innervation of the foreskin comes 
from the dorsal nerve of the penis, which is 
one of the terminal branches of the pudendal 
nerve, but the foreskin also has retroscrotal 
innervation, which is derived from the perine-
al nerve, which is the terminal branch of an-
other pudendal nerve. 

On the other hand, the foreskin also receives 
an autonomic supply from the sympathetic 
and parasympathetic nerves, the sympathet-
ic preganglionic and visceral afferent fibers 
originate from the thoracolumbar plexus (T11
-L2) and pass through the dorsal nerves to 
the foreskin, while the parasympathetic 
nerves visceral efferent and afferent  fibers 
originate from the sacral plexus (S2-S4) and 
innervate the foreskin through the cavernous 
nerve. 
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Remember that the foreskin is innervated by 
a set of nerves, especially at birth, there is 
an extensive network of nerves within the 
foreskin that persists throughout the neonatal 
period and then tapers off until puberty, so 
the foreskin in babies is very sensitive than 
in adults with people contrary to the big pic-
ture that some doctors are circumcising ba-
bies without anesthesia. 

Because of its complex innervation, the fore-
skin is very fragile, especially in infants and 
children, so the concept of anesthesia-free 
circumcision of small infants is inhumane 
and unacceptable, not only because of pain, 
but also because of the potential to stimulate 
the autonomic vagus nerve Innervation at-
tack and shock. 

Also in children, we found that a penile block 
or even a complete ring block could neither 
block the visceral afferent fibers of the caver-
nosal nerve nor the somatosensory branch 
of the retro-perineal scrotal nerve, even with 
a combination of local anesthesia and penile 
block nor does it relieve pain. Circumcision, 
and more surprisingly, some modern urology 
textbooks recommend wine as an anesthetic 
for circumcision. 

Since the foreskin is very sensitive, neither 
local anesthesia nor penile block can relieve 
the pain, so we believe that circumcision 
without anesthesia is a crime for the baby, 
and even local anesthesia cannot bring com-
plete anesthesia to the child, so we vote for 
this inhalation anesthesia is the most suita-
ble and humane anesthesia technique for 
circumcision. 

The foreskin consists of five layers, nerve 
endings are distributed in almost all layers, 
the mucous membrane and the underlying 
lamina propria, making this membrane sensi-
tive, moist and sensual, after desquamation, 
this membrane is easily pushed through the 
third layer of the glans is dartos The fascia, 
which gives the foreskin elasticity to gently  

retract and return to the glans. This fascia is 
important because it fills the foreskin's blood 
vessels and nerves. The fourth layer is the 
dermis of the foreskin, which is filled with 
strong elastic fibers that allow the foreskin to 
recover after an erection, and the fifth layer 
is the bare skin, which contains specialized 
neuroendocrine cells that regulate the sense 
of touch. 

Hazards of the prepuce: 

1– Preputial space (sac) that becomes a site 
of colonization of gram negative and gram 
positive bacteria that lead to Mycobacterium 
smegmatis which is reported in a modern 
textbook as a possible factor in penile carcin-
ogenesis 

2– Smegma is a creamy substance in the 
foreskin that is caused by desquamation of 
the mucous membranes. smegma is not 
dangerous as previous research has shown 
that smegma can cause penile or cervical 
cancer, but more conclusive research has 
found no link between smegma and cancer, 
on the other hand the only complication of 
smegma is accumulation and sclerosis leads 
to inflammation of the glans (balanitis) and 
the foreskin (postpusitis). 

3– Mucous membrane is an erogenous tis-
sue as mentioned before so large area of it 
leads to a severe sexual stimulation that may 
cause a premature ejaculation. 

4– Phimosis or paraphimosis that may be 
occurred due to spasm dartos muscle and 
stiffness of the elastic fibers, these condi-
tions are harmful to the penis and are re-
lieved by circumcision. 

Advantages of prepuce: 

1– Protection of the glans penis 
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2– Lubrication of the glans penis  

3– Prepuce let penis to lengthen during erec-
tion by its retraction, but even with full erec-
tion only a small part of prepuce is used  

4– Some authors believe that gliding of glans 
in and out of the prepuce during intercourse 
give more sexual stimulation and helping the 
both partners to reach the libido 

Glabrous skin 

of the prepuce 

Skin of the 

penile shaft 

Glabrous skin 

of the prepuce 

after retraction 

Mucous membrane 

of the prepuce 

Figure 99. Prepuce before retraction showing the glabrous skin and the illustration showing the mechanism of 
the arterial passing through preputial skin and preputial mucosa before retraction 

Figure 100. Prepuce after retraction showing the glabrous skin and the preputial mucosa, and the illustration 
showing the mechanism of the arterial passing through preputial skin and preputial mucosa after retraction 
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2.4 Tips and Tricks 

1- Penile anatomy is a map on your GPS de-

vice that makes the penile structures are fa-

milial to you and also make you go and 

through during penile surgery smoothly like 

your home 

2– Preserve glans without scar as you can as 

its soft cushiony texture makes penile pene-

tration of the vagina smooth and not painful 

3– Frenulum is a very sensitive penile tissues 

and plays a vital role in determining the inten-

sity of the orgasm so keep it during circumci-

sion and don't remove it except in premature 

ejaculation cases 

4– Remember that during circumcision the 

preputial skin is smaller than the skin of the 

penile shaft so don't miss that to avoid mak-

ing a penile deformity 

5– Mostly midline penile raphe is remarkable 

for a normal penis, and any deviation of it is a 

spot sign for a penile anomaly 

6– Normal peno-scrotal angle should be 90-

120 degrees and any deterioration should be 

corrected 

7– Dissection of the dartos fascia should be 

in a longitudinal manner with the direction of 

its blood supply to avoid vascular injury of the 

penile skin 

8- Dissection of Buck’s fascia begins at 5 and 

7 o’clock then go dorsally with preservation of 

the longitudinal vessels within its dorsal as-

pect 

9– Release of the suspensory ligament 

shouldn't exceed below the inferior pubic rim 

10– Remember that the cavernosal body is 

not a closed-isolated chamber but it is con-

nected to the other cavernosum by intersep-

tal perforators and with the dorsal artery by 

the cavernosal perforators 

11– The best site for penile implant is the 

dorsomedial compartment of the cavernosal 

body 

12– Always cover the urethra with a spongi-

osal layer for augmentation of its protection 

13– Remember that orthoplasty before ure-

throplasty 

14– Myotomy of the bulbospongiosus muscle 

is the terminal option in treatment of prema-

ture ejaculation 
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3– Principles of 

Penile Surgery 
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3.1 History: 

In any case, the medical history is a very im-

portant point in diagnosing this case, as the 

medical history, including symptoms, can 

account for about 70% of the diagnosis. For 

penile cases, the history taking depends on 

the age of the patient, as each age requires 

a specific history taking method, so we can 

divide the patients into three categories; non

-talking infants, talking children, and adult-

like teenagers , each requiring special skills 

to absorb the full story. 

As for the baby, you can't hear stories from 

the baby himself, but from his parents, so try 

to get acquainted with them, especially the 

mother, because she is the closest person to 

the baby, she knows all the details, but, you 

should know that the mother always be fussy 

about the baby's condition, and you may find 

her confused and missing many of these de-

tails. So be patient and let her tell you her 

baby story without interruption. You can ask 

guiding questions, steer the story toward 

your goals, and gather the data you need. 

The second type of patient is a child who 

can speak but does not have a complete pic-

ture of their problem. In this type, we have 

two directions to recall, the first direction is 

from his parents as mentioned above, and 

the second direction is from the child him-

self, for the child you should be close to him 

because you can like his father or mother let 

him have a smooth conversation with you. 

First of all our advice is to give him a gift or 

some candy and make him your friend then 

try to ask your questions but avoid talking 

directly about the penis as some kids have 

concerns 

It's shameful to talk about her genitals, al-

ways start your speech, talk about urination 

and how he feels about it and if he finds uri-

nation problems, also ask his friends if they 

have any comments about his urination in 

public toilets the school has Whether these 

reviews are positive or negative. 

Finally, we'll discuss the third type, teens or 

adults. In this type, the patient is completely 

focused on their problem and may be psy-

chologically distressed by the problem. 

Some patients are fair and open about their 

disease, while others are ashamed to talk 

about their genitals and the concept that no 

one should know anything about their penis 

because it should be their secret. 

Patients who should be ashamed should first 

convince you to talk about their problem to 

find a solution to the problem, while telling 

them there is no problem without a solution, 

but you need the details of the problem to 

find someone who can carefully diagnose 

and solve the problem, tell them every detail, 

even the tiniest details, can help you deal 

with their problem, so they should tell you 

everything they know about their problem. 

After that you can ask anything about the 

penis, from the direction of urination to the 

shape of the penis erection, your questions 

should include the strength and direction of 

the urine stream, the size of the penis, the 

shape of the penis, what the penis is floating 

or buried and the opening of the urethra. po-

sition and then assure him that he will be 

back to normal and his penis will be re-

paired. 
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3.2 Examination: 

Generally speaking, an examination is when 

you use your senses to scan and examine 

the part you want to examine to get a lot of 

data that will help you get closer to a final 

diagnosis. In this penis examination entity, 

you only need two senses. Your eyes see 

these details, which is called inspection, and 

your hands, which examine more details, are 

called palpation. Penile examination can 

start from birth, which can give us data on 

obvious abnormalities, such as hypospadias 

or epispadias, but should be examined in 

detail after three months, when human chori-

onic gonadotropin is produced in the blood 

An increase in hormones, the Mini causes 

puberty, it produces enough growth in the 

penis to be scrutinized and gives you accu-

rate data about that penis, such as the size 

of the penis, the distance between the penis 

and its true foreskin (the covering of the pe-

nis) The proportions, as well as the scrotal 

horn (webbed penis). ). 

A- Inspection: 

This means every thing can be seen during 

examination 

1– Prepuce: 

• Presence or absence of it (circumcision) 

• Normally shaped or not (like hooded pre-

puce in hypospadias) 

• Preputial orifice is normal or tight 

(phimosis) 

• In older children is it retracted normally or 

constricting the glans (paraphimosis), 

and also there is a tight frenulum or not 

2– Urethral meatus: 

• Position of it is normal (at the tip of glans) 

or abnormal like downward ventrally 

(hypospadias) or downward dorsally 

(epispadias)  

• Direction of it as normally urethral mea-

tus is slit-like in shape and directed from 

12 o’clock to 6 o’clock, so any rotation of 

it out of this axis is called torsion penis 

3– Penile shaft: 

• Normally it is elongated and cylindrical in 

shape 

• Kinking of the shaft may be occurred in 

any direction and called curved penis 

4– Penoscrotal angle: 

• Normally this angle 90-120 degrees 

• Lost of this angle is called webbed penis 

B– Palpation: 

This means every thing can be detected us-

ing your hands during examination 

1– Prepuce: 

• You can check the preputial orifice be-

tween your fingers to know is it normal or 

pinpoint (phimosis) and in some cases of 

you can feel a cystic sensation due to 

trapped urine within the prepuce which 

when compressed it will drip urine 

• Retract the prepuce in elder children to 

check its elasticity, mucous membrane 

and the smegma 
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2– Urethral orifice: 

• You can press urethral meatus dorsoven-

trally to check its patency or pinpoint me-

atus (meatal stenosis) 

3– Urethra: 

• Palpate the penile urethra to check any 

stricture, diverticulum or mass 

4– Penile shaft: 

• Palpate the shaft for sensation of any fi-

brosis either chordee or corporal fibrosis 

of  Peyronie's disease  

Extra-examination: 

To complete the penile examination you 

should examine the surrounding structures 

and the relation between them and the penis 

1– Scrotum: 

Scrotum should be examined carefully from 

neck to bottom of scrotum 

• If scrotum surround the base of the penis 

or becomes above the penis this condi-

tion called penoscrotal transposition 

• Bifid scrotum is founded in severe hypo-

spadias or DSD 

• Undeveloped scrotum is founded in case 

of undescended testicle that may occur 

with hypospadias as a syndromic case 

2– Pubis: 

• Pubis is always fatty in concealed penis 

3– Inguinal lymph nodes: 

• enlargement of inguinal lymph nodes is 

occurred in penile lesions or recurrent 

penile trauma 

A– Routine investigations: 

These done in any operation as routinely like 

CBC, PT,PTT, RBS, liver enzymes and kid-

ney function tests (urea and creatinine) 

B– Hormonal assay: 

It is important in micropenis and DSD cases 

like the assay of testosterone, DHT, LH and 

FSH hormones 

C– Radiology: 

 Plain X-ray is needed in epispadias to 

reveal the separated symphysis pubis if 

present and also reveal the penile im-

plant prosthesis  

 Contrast urethrogram to draw the ure-

thra 

 Abdomino-pelvic ultrasound is needed 

in DSD case to discover uterus and ova-

ries if present 

 Penile Doppler in cases of erectile dys-

function to asses the penile vascularity 

and its venous drainage, also it can de-

tect penile hematoma in fracture penis 

and penile fibrosis in peyronie's disease, 

finally a good penile sonography can ass-

es the penile urethra and corpora 

 Penile MRI is the last investigation need-

ed as it is very expensive so it is recom-

mended in difficult cases that need accu-

rate diagnosis like: painful penile implant, 

penile cancer, localization of penile frac-

ture and complex cases of fibrosis, in 

these cases MRI can detect the lesion 

accurately 

3.3 Investigations: 
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3.4 Preoperative Preparation : 

This means preparation of the patient to be 

fit for surgical intervention without complica-

tions as you can 

A– Pediatric consultation: 

Pediatrician should examine the patient and 

evaluate his cardiovascular and respiratory 

systems, and gives a report for fitting for sur-

gery and anesthesia  

B– Discussion: 

You should discuss the operation in details 

with the patient or his parents and tell them 

the complications expected in these cases 

1. Is surgery the right choice for him? This 

question should be answered and dis-

cussed with the patient and their parents 

as they should know if this surgery is the 

only option to treat his problem and dis-

cuss the technique and whether it is up to 

date 

2. Is the hospital equipped for such opera-

tions? The answer of this question is very 

important to the patient and his parents 

to assure them for the safety of their pa-

tient 

3. What is the time of staying in hospital? 

You should tell them the time expected to 

stay to relieve their anxiety 

4. Have allergies? You should ask about 

her previous surgery or any allergies that 

may help; allergies to shellfish that con-

tain iodine indicate an iodine-free solu-

tion, allergy to iodine-containing straw-

berries, bananas, or kiwi 

contain elements of latex indicates the us-

age of latex-free substances during shaving 

or dressing 

C– Sterilization: 

You should instruct the patient to take a bath 

or showering with an antiseptic agent the 

night before surgery and/or the morning of 

surgery to increase the sterilization of the 

site of operation 

D– Fasting: 

Fasting of the patient should follow the slan-

dered protocol: 

 Foods = 8 hours fasting 

 Artificial milk = 6 hours fasting 

 Breast milk = 4 hours fasting 

 Water = 2 hours fasting 

E- After admission: 

 All children should be weighed and have 

their pulse rate and temperature record-

ed on admission.  

 The possible modes of induction 

(intravenous/inhalation) should be dis-

cussed and the wishes of the parents 

and child complied if it is possible.  

 Children should be allowed to wear suita-

ble clothing of their own to theatre and 

also he can accompany his doll.  

 Parents should be invited to accompany 

the child at induction of anesthesia and 

his role in the induction room discussed. 
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3.5 Safety of the operation : 

You can increase the safety of your opera-

tion and decrease the accompanying compli-

cations by following three axises: 

A- Prevention of surgical site infection: 

1. Hand rubbing is done by washing your 

hands first by water and soap, then by an 

alcohol-based substance with a circular 

manner for 20-30 seconds 

2. Appropriate and judicious use of anti-

biotics 

3. Antiseptic skin preparation such as 

aqueous-based iodophors, such as pov-

idone-iodine is the most used but recent 

studies suggest that alcohol-based solu-

tions may have greater efficacy, easier 

application, improved durability, and a 

superior cost profile when compared with 

traditional aqueous-based solutions, also 

it is quick, sustained, and durable, with 

broader spectrum antimicrobial activity  

4. Atraumatic wound care means postop-

erative dressing that protects the wound 

and decreases its trauma so it should be 

sterilized, mechanically protective, non-

toxic, non-allergic, tear-resisting, soiling-

resisting, easily released and has small 

bulk (hospital storage problem)  

5. Instrument decontamination and ste-

rility is very important item and you 

should follow these instructions: 

a. Cleaning of instruments should begin 

during the surgical procedure to pre-

vent drying of blood, soil and debris on 

the surface and within lumens  

b. Cleaning of instruments should contin-

ue at the point of use post-procedure, 

including sorting and disassembly of 

instruments, containment and transpor-

tation to the decontamination room, the 

instruments should never be soaked in 

saline or sodium hypochlorite (bleach) 

solution as the chloride ions in both so-

lutions are highly corrosive causing the 

breakdown of the finish on instruments 

as well as the metal, so the instruments 

can be placed in a basin containing a 

mixture of sterile water and enzymatic 

detergent  

c. Cleaning may be performed manually, 

mechanically or a combination of both 

as the manufacturer’s recommenda-

tions  

d. The decontamination room should be a 

room that is physically separate from 

areas where clean instruments, sup-

plies and equipment are undergoing 

preparation for sterilization to prevent 

the risk of cross-contamination  

e. Prior to assembly and packaging for 

sterilization, the instruments should be 

visually inspected for damage, debris, 

detergent residue, and all parts are 

present if the instrument was disas-

sembled  

f. Finally in the decontamination and ster-

ilization room these instruments are 

autoclaved, then taken again to the op-

erative room after sterilization and re-

peat this cycle again with all precau-

tions mentioned above 
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B- Safe anesthesia: 

1. Presence of a trained anesthetist is 

very important and he doesn't work 

alone, always there is a team composed 

of physician anesthesiologist as the main 

person and the leader, and non-

physicians anesthesiologist like nurse 

anesthetist assistant who trained to as-

sist the anesthesiologist 

2. Anesthesia machine and medication 

safety check is very important step in 

spit of the safety of the modern anesthe-

siology, so checking the anesthetic ma-

chine before daily use and between cas-

es is an essential set up procedures like:  

a. Gas supplies from the central pipeline to 

the machine as well as cylinders  

b. Flow meters  

c. Vaporizers   

d. Fresh gas delivery of breathing systems 

and ventilators  

e. Scavenging  

f. Monitoring  of pulse oximetry Heart rate, 

blood pressure  

3. Temperature monitoring is a critical 

step, as surgical patients are at risk of 

developing hypothermia at any stage of 

the perioperative period. Therefore, the 

patient's temperature should be meas-

ured and recorded before induction of 

anesthesia, then every 30 minutes until 

the end of the procedure, and induction 

of anesthesia should not begin until the 

patient's temperature reaches 36.0 °C or 

higher, then every 15 minutes postopera-

tively 

C- Safe surgical team: 

1. Improved communication by discuss-

ing the surgical procedure with the team 

in detail and the role of each member 

during the operation 

2. Correct patient, site, and procedure 

protocol was developed by the former 

Australian council on safety and quality 

for checking the identity of a patient and 

matching that identity to a correct proce-

dure and avoid any mistake in the pa-

tient’s identity, surgical site that already 

was designed or the procedure and tech-

nique that was decided for this patient, so 

to ensure the correction of the patient, 

site and the procedure there are some 

practices should be taken: 

a. The patient should have at least two cor-

roborating patient identifiers as evidence 

to confirm identity, as the use of two pa-

tient identifiers improves the reliability of 

the patient identification process and de-

creases the chance of performing the 

wrong procedure on the wrong patient   

b. All patients undergoing a surgical proce-

dure should wear an identifying marker  

c. All patients undergoing a surgical proce-

dure must be properly identified by the 

surgical team members prior to transport-

ing the patient to the surgery department  

d. Verifying the correct surgical procedure 

and site is the responsibility of the surgi-

cal team members  

e. Prior to the start of any surgical proce-

dure, a “time out” should be completed to 

verify the correct patient, correct surgical 

procedure, and correct surgical site  
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3. Informed consent is a process for get-

ting permission before conducting a 

healthcare intervention on a person, this 

consent is collected according to guide-

lines from the fields of medical eth-

ics and research ethics with respecting 

the person’s dignity, in children they often 

lack the decision making ability or legal 

power (competence) to provide true in-

formed consent for medical decisions, it 

often falls on parents or legal guardians 

to provide informed permission for medi-

cal decisions, the informed consent 

should be taken depending on 4 condi-

tions: 

a. The presence of the capacity or ability to 

make the decision  

b. Information on the procedure including 

the expected benefits and risks, and the 

probability that the benefits and risks will 

occur  

c. Patient or his parents must comprehend 

the relevant information 

d. The consent must be voluntarily without 

coercion or duress  

4. Availability of all team members is an 

evidence of being a successful team, so 

this team should be committed to: 

a. Commitment to team success and 

shared goals  

b. Interdependence as the team members 

feel that they had a responsibility towards 

the other members of the team and that 

the success of the project was based up-

on each team member’s contribution  

c. Interpersonal skills should be shared with 

each other  

d. Open communication and positive feed-

back as the team recognize that it is a 

healthy to discuss difficult issues and try 

to offer constructive help in trying to re-

solve these  

e. Appropriate team composition as this 

team is proactive in selecting their team 

members well in advance for this unit  

f. Commitment to team processes, leader-

ship and accountability as team members 

are all aware of the importance of every-

one’s role within the team and the pro-

cess used by the team to plan and track 

the timing and quality of required tasks  

5. Adequate team preparation by good 

training of all team members to update 

and enhance their knowledge, skills and 

capabilities  

6. Planning for the procedure is a very 

important step for the safety of the opera-

tion so you should plan it as follow: 

a. Determine the operation needed for that 

patient 

b. Determine all alternative techniques 

available for this operation 

c. Discuss the benefits and risks of each 

technique 

d. Discuss your experience in each tech-

nique to chose the most successful one 

e. Discuss the types of anesthesia with the 

patient and help him to chose the most 

suitable one for him 

f. Discuss the cost of each technique with 

the patient that help him to decide the 

most suitable one for him 
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3.6 Positioning of patient : 

Positioning of the patient during surgery is 

an important step for the success of the pro-

cedure so the positioning should be: 

1. Providing adequate exposure of the sur-

gical site  

2. Maintaining patient dignity by avoiding 

undue exposure  

3. Allowing for optimum ventilation by main-

taining a patent airway and avoiding con-

striction or pressure on the chest  

4. Providing adequate access to IV lines 

and monitoring equipment 

5. Providing adequate access of the anes-

thesiologist to assess urinary output, 

blood loss, and irrigation use and that 

visibility of measuring devices and drain-

age bags should be incorporated into the 

positioning plan  

6. Avoiding poor perfusion  

7. Observing and protecting the patient’s 

fingers, toes, and genitals  

8. Maintaining circulation  

9. Protecting muscles, nerves, and bony 

prominences from pressure injury  

There are many positions according to the 

surgical procedure these positions are; su-

pine, prone, lateral, lithotomy, jackknife, 

prone Jackknife, sitting and what ever bi-

zarre position the surgeon wants the patient 

in, in our entity here of penile surgery we can 

use two positions, the most common one is 

supine position and the other is the lithotomy 

position that may occasionally used 

Supine (dorsal recumbent) position: 

The dorsal recumbent position plays an im-

portant role in healthcare and is commonly 

used during a number of medical and surgi-

cal procedures, it is the most common surgi-

cal position used in penile surgery and in this 

position you should considerate that: 

1. Patient is positioned flat on the back with 

head and spine in a horizontal line 

2. Hips and legs are positioned in straight 

line, uncrossed and non-touching each 

other 

3. Head is supported by a pillow to prevent 

stretching of neck muscles 

4. Arms are rested at the patient’s sides or 

on padded armboards with less than 90 

degrees angle from the body and palms 

are supinated, to prevent ulnar and radial 

nerve compression 

5. Take care about the sheet securing arms 

is not tight to prevent the compartmental 

syndrome 

6. Putting a small pillow under the lumbar 

curvature to prevent stretching of the Pa-

ra spinal muscles 

7. The table strap is applied loosely 2 inch-

es above the knees to prevent the hyper-

extension of knees, with considering that 

the strap should be secured, not con-

stricting and not placed over a boney 

prominence 
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3.7 Magnification : 

The technological revolution enhances the 

progress of surgical techniques and advanc-

es the success of many operations especial-

ly in penile surgery, such progress includes 

magnification devices, suture, implant mate-

rials and miniaturization of instruments, here 

we will focus on the role of magnification es-

pecially in penile surgery 

Magnification made many complex and spe-

cialized procedures that were impossible or 

difficult to be done in the past became possi-

ble with excellent success rate now, these 

operations include multiple areas like neuro-

surgery, vascular surgery, plastic surgery, 

otorhinolaryngology, transplantation surgery, 

oncology, urology, pediatric surgery, and 

other surgical disciplines 

Magnification in penile surgery is achieved 

using binocular loupes or microscopes, 

loupes are the most commonly used and 

have a magnification of 2.5-6 x, while micro-

scopes provide a more magnification up to 

40x, with this magnification tissue visualiza-

tion is enhanced with a more anatomical de-

tails so you can proceed in your procedure 

meticulously without injury to the substantial 

micro-structures, and so some authors pre-

fer to use loupes even in cleaning wound in 

emergency 

Finally, the use of magnification is encour-

aged to increase surgical refinement and in 

our nation surgical loupes are the commonly 

used as they are cheaper and more afforda-

ble than microscopes, also accompanying of 

a good light source with loupe-magnification 

gives better exploration of the operated field 

with more clearly appearance of fine details 
Figure 102. Surgical microscope is very expensive 

Figure 101. Surgical loupe is the most affordable mag-
nification device 
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3.8 Tissue handling: 

Handling of the penile tissues needs a spe-

cial care with special maneuvers, these ma-

neuvers make the manipulation of penile tis-

sues during surgery is so easy, these ma-

neuvers are: 

1- Traction: 

Usually, the first step in any penis surgery is 

to keep the penis stable during the proce-

dure by providing traction 

When glans sutures (4-0 proline or silk in 

children or 3-0 in adolescents) are sutured 

with nonabsorbable round needles, some 

authors prefer longitudinal sutures, while 

others prefer horizontal sutures 

2- Retraction: 

Tissue retraction during surgery is a very im-

portant step to facilitate your access, but in 

penile surgery, commonly used retractors 

can damage the small tissues of the penis, 

so in penile surgery, retraction is performed 

through the skin hook to avoid penile tissue 

of trauma and some authors prefer a string 

as a retractor 

3- Tension: 

One of the most important issues in penile 

surgery is avoiding tension sutures in valve 

or urethral repair to avoid tissue ischemia. 

You should keep in mind that any tension in 

penile surgery, especially urethroplasty, will 

increase postoperatively due to postopera-

tive edema, resulting in impaired blood sup-

ply to tissue and scabs for repair and even-

tual failure of the procedure 

4- Wetness: 

Tissues of the penis are fine and delicate 

tissues so dryness of these tissues may lead 

to minutes trauma and may ischemia to it, so 

continuous hydration of these tissues is es-

sential and this hydration can be done by 

continuous adding of normal saline to these 

tissue all the time of the operation 

5- Hemostasis: 

Hemostasis in any procedure is an important 

step in maintaining normal hemodynamics in 

the patient, but in penile surgery the usual 

cautery cannot be used to avoid many of the 

hazards of the penis. Therefore, penile he-

mostasis can be achieved in two ways: one 

is adding epinephrine (1-200000) to normal 

saline, which can control tiny mucus; the oth-

er is fine cautery such as low-power bipolar 

cautery, which can control bleeding. arteri-

oles. Finally, keep in mind that glans bleed-

ing can be controlled with compression 

6- Tourniquet: 

The use of tourniquets to reduce blood loss 

dates back to Roman times, when con-

striction bands were used to control bleeding 

during amputations. Joseph Lister is credited 

with being the first to use a tourniquet device 

in 1864 to create a blood-free area for proce-

dures other than amputations 

Tourniquets are commonly used in penile 

surgery to reach bloodless surgical areas 

such as hypospadias, or to create artificial 

erections intraoperatively, to assess and re-

move chordae tendineae, or to assess cur-

vature in orthopedics 
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Types of penile tourniquet: 

1. Elastic vascular loop 

2. Catheter of butterfly canula  

3. Red rubber catheter 

4. Soft latex catheter 

5. Penrose drain clipped around the base of 

the penis using artery forceps 

6. Rubber band 

7. Rolled rubber glove 

8. Twisting a silicon vascular band around 

the base of degloved penis by using a 

clip  

Hazards of tourniquet: 

1. Nerve injury ranging from transient par-

aesthesia to complete paralysis 

2. Vascular injury which is uncommon com-

plication 

3. Skin injury like blistering, pressure necro-

sis or friction burns due to poorly applied 

tourniquets  

Risky patient groups: 

1. Arteriopaths 

2. Diabetics 

3. Hypertensive patients 

4. Sickle cell disease/sickle cell trait 

5. Obese patients 

6. Elderly  

Therefore, penile surgeons should limit tour-

niquet time to 30-40 minutes, and be more 

cautious with high-risk groups with tourni-

quet times of less than 10 minutes, as even 

the use of a tourniquet as short as 10 

minutes can negatively affect the skin of the 

penis , some surgeons prefer to use a tourni-

quet after removing the skin to avoid postop-

erative lymphedema 

Figure 103. Types of penile tourniquets 
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7- Instruments: 

In penile surgery the instruments should be 

fine and delicate, and scissors need to be 

very sharp to avoid collateral tissue trauma 

during cutting, these instruments include fine 

scissors, fine needle holder, fine tissue for-

ceps, curved mosquito forceps to hold the 

stay sutures and a number 15 blade 

8- Sutures: 

There are two types of sutures used for pe-

nile surgery, non-absorbable sutures for at-

tachment sutures and absorbable sutures for 

penile repair. Most absorbable sutures used 

are Vicryl, and suture techniques vary by 

site, such as transverse mattresses in the 

glans and main body, subcuticular in ure-

throplasty, and single or continuous sutures 

in the skin 
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3.9 Flaps: 

A leaf is a tissue unit that is transferred from 

one site (donor site) to another (recipient 

site) by its primary blood supply 

Intact, so the leaf is the living part of the tis-

sue you want to keep alive and prevent it 

from dying or falling off, as the origin of the 

leaf usually dates back to 600 BC. Back 

when Sushruta Samita described recon-

structing the nose with cheek flaps 

During World War I and World War II, surgi-

cal flaps advanced, from the pedicle flaps 

widely used during the war, to the axial flaps 

in the 1960s, and then to the myocutaneous 

flaps in the 1970s and myocutaneous flaps 

in the 1980s. Many different types of flaps 

were developed, similar to fasciocutaneous 

and osteocutaneous flaps, and flap surgery 

finally made further progress in the 1990s 

with the development of perforator flaps and 

free flaps 

In our penile operating room we use many of 

the valves mentioned earlier, but not all, so 

we will only focus on those types of valves 

used in penile reconstruction, but first, let's 

mention each procedure we focus on Leave 

the flap principles that drive your success: 

1- Similarity: 

This means that the valve should be de-

signed to be as similar as possible to the 

part you should replace, Ralph Millard once 

said (when a part of the body is lost, it 

should be replaced in kind, bone to bone, 

muscle to muscle, hairless skin, to An eye 

for an eye, a tooth for a tooth) to get the best 

results for the flap you want 

2- Designing in units: 

The human body is divided into units, which 

in turn are divided into subunits, and so on. 

So if you can design the clamshell to fit the 

edges and boundaries of the unit you will get 

what Millard says is the best result (if possi-

ble, attach the clamshell or graft to the unit) 

3- Plan and alternative plan: 

When designing the flap, you may find that it 

is insufficient to cover the defect, or that its 

blood supply is disrupted during dissection. 

In this case, it may take a long time for you 

to seek help from other solutions. You 

should have a contingency plan before start-

ing surgery and ask yourself as the surgery 

begins: (If this plan fails, what should I do 

next?) 

4- Steal to pay: 

It is an important principle in designing a flap 

and this means you take from a part (donor) 

to put in another part (recipient) but without 

deforming of the donor site, so you should 

think as a hero who steal from rich men to 

pay poor ones with a care of that the rich 

man is rich enough to withstand the steal 

5- No nothing for nothing: 

This is an alarming step for caring of the do-

nor site and never forget the donor area, so 

you should put in your mind that reconstruc-

tion of the donor site should be as well as 

the reconstruction of the defect itself, this 

means both donor and recipient areas 

should be reconstructed to get a normal pat-

tern in both sites 
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Types of flap: 

Here we will enumerate types of flaps used 

in penile surgery not all types of flaps 

1- Random flaps: 

Random flaps are based on its own non-

specific blood vessels that perforating the 

flap to supply it, these vessels are numer-

ous, non-specific and haphazardly supply 

this flap so give limitation in the length and 

movement of the designed flap, so length-

width ratio of these flaps are about 2:1 or 

3:1in head and neck, and 1.5:1 or 1:1in the 

rest of the body, these flaps can be catego-

rized in to several subdivisions flaps such 

as: 

a. Rotational flap: 

rotation flap is a semicircular skin flap that is 

rotated into the defect on a fulcrum point, it 

is an easily and simple flap to be designed to 

cover any penile skin defect  

b. Advancement flap: 

This is another type of flap that fit the defect 

by advancement of this flap like V-Y flap at 

the peno-pubic base or in glanuloplasty of 

hypospadias 

c. Z-plasty flap: 

Z-plasty is a versatile plastic sur-

gery technique that is used to improve the 

functional (elongate and relax scars) and 

cosmetic appearance (realign scars to make 

them less noticeable) of scars, as that oc-

curs at the peno-scrotal angle in cases of 

webbed penis 

 

Figure 104. Z-plasty flaps at the penoscrotal angle  

Figure 105. V-Y advancement flap at the peno-pubic 
junction 



98 

practical tricks in penile anomalies                                                                                                                  Dr. Attia El-Bagoury 

2- Axial flaps: 

Axial lobes are lobes that are elevated with 

known vessels, increasing the available as-

pect ratio. Due to its own main blood vessels 

(arteries and veins), you can design an elon-

gated flap over a narrowed pedicle that can 

reconstruct large and small defects in the 

donor site. 

The axial flap may be a fascial flap, such as 

the Bayer flap, which is based on the 

branches of the external pudendal artery 

present in the subcutaneous tissue (within 

the fascia of the dartos) to cover large de-

fects in the skin on the ventral side of the pe-

nis, average penis or proximal hypospadias. 

Axial flaps can be skinless, fascia-only, such 

as the Dartos flap, which is also based on a 

branch of the external pudendal artery and is 

widely used in penile surgery to augment a 

deficient corpus cavernosum or as a urethro-

plasty during hypospadias repair the middle 

layer. 

When the great blood vessels of the axial 

lobe are divided at the pedicle to completely 

transfer the lobe to the distant area, this is 

called the free lobe, its blood vessels are 

anastomosed with the vessels of the recipi-

ent area by very careful technique, high 

power surgical microscope, This is called 

microvascular surgery. 

Causes of failure of a flap: 

1- Preoperative causes: 

a. Poor flap design  

b. Patient’s factors such as smoking, hyper-

tension, and poor immunity 

2- Intraoperative causes: 

a. Injuring the blood supply during dissec-

tion 

b. Creating too much tension on the flap 

c. Twisting or kinking the flap pedicle 

3- Postoperative causes: 

a. Hematoma 

b. Infection  

Figure 106. Types of flaps (random, axial, free and per-
forator flaps).   
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3.10 Grafts: 

A graft is tissue that is transferred from its 

site (donor) to another (recipient) without its 

own blood supply, meaning dead tissue that 

you are trying to make alive again, grafts are 

used for complex penises surgical cases 

have enough tissue to design a flap for re-

construction of penile skin or urethroplasty. 

In this case, the role of the graft becomes 

obvious. There are many types of grafts, 

such as: skin, mucous membranes, bone, 

blood vessels and fat grafts, but in our penis 

surgery department, we only discuss the pe-

nis surgery Skin, mucous membranes and 

fat grafts used 

A– skin graft: 

The technique of skin grafting was first de-

scribed in the Hindu bricklayer caste around 

2500-3000 years ago, when skin grafting 

was used to reconstruct amputated noses as 

a means of judicial punishment, but modern 

grafts are described as mid-to-late In skin 

grafts, the more common types are the re-

moval of a split layer of skin from a healthy 

part of the body (the donor area), such as 

peeling a potato, or a full-thickness skin 

graft, which involves pinching and cutting the 

skin from the donor part 

1- Full-Thickness skin graft: 

A full-thickness skin graft consists of the epi-

dermis and all of the dermis and is called a 

thick graft. This type has small shrinkage, 

anti-trauma, good hand feeling and beautiful 

appearance, but the survival prognosis is 

low, and the donor site needs surgical recon-

struction 

 

Full-thickness skin grafts are limited to rela-

tively small, uncontaminated, and well-

vascularized recipient sites, so as with ure-

throplasty, the donor site must first be closed 

or reconstructed with a layered skin graft 

To maximize graft survival, you should first 

focus on harvesting the graft from the donor 

site and then focus on preparing the recipi-

ent site to receive the graft: 

Graft harvesting (donor site): 

1. Full-thickness skin graft is harvested with 

a scalpel  

2. Marking of the graft is enlarged by 5% to 

compensate for primary contracture  

3. Infiltrate the donor site with saline with or 

without adrenaline after marking 

4. Incise the marked skin by a scalpel  

5. Elevate the skin with a skin hook  

6. Dissect the graft from the underlying sub-

cutaneous fat while you press the epider-

mal side of the graft with your finger of 

the nonoperating hand to provide a ten-

sion and a sense of graft thickness dur-

ing your dissection 

7. Trim any residual fat from the underside 

of the graft by sharp curved scissors 

while the graft is stretched over the fin-

gers of nonoperating hand until you see 

the white glistening dermis to facilitate its 

connection to the recipient bed 

8. Close the donor site primary with care of 

the dog ears 
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Graft transplantation (recipient site): 

1. Good cleaning of the recipient bed 

2. Meticulous hemostasis either by ligation, 

gentle pressure, application of a topical 

vasoconstrictor (adrenaline), or electro-

cautery  

3. Electrocautery only by bipolar and also 

minimize it as it t creates devitalized tis-

sue  

4. Make small stab wounds in the graft to 

allow secretions and fluids of the recipi-

ent wound to escape through the graft 

rather than it accumulating beneath the 

graft and preventing adherence  

5. The stab wounds can be occurred by 

number 11 or 15 scalpel 

6. Place the graft with its dermal side on the 

recipient bed 

7. Take care to prevent wrinkling or exces-

sive stretching of the graft  

8. Secure the graft by suturing its edges 

with the edges of the bed 

9. Use absorbable sutures to avoid its pain-

ful removal 

10. More coapted edges are important for 

good healing 

11. Central sutures may be indicated to en-

sure adherence of the graft over a con-

cave portion of the wound like posterior 

urethral plate 

12. The important role of dressing is ensuring 

presence of a pressure over the graft and 

also there is immobilization of this graft 

Figure 107. Full thickness skin graft consists of epider-
mis and the whole dermis  

Figure 108. Split skin graft consists of epidermis and 
part of the dermis  

Epidermis  

Dermis  

Epidermis  

Dermis  

Split skin graft 
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13. Dressing is stayed for 7-10 days then re-

moved 

2- Split skin graft: 

Split skin grafts are made up of partial thick-

nesses of the epidermis and dermis and are 

called thin skin grafts. This type has a good 

survival prognosis, the donor site is easy to 

heal, but is vulnerable to trauma, usually 

shrinks, has low sensitivity, and has poor 

aesthetics. It is generally used in general, 

but in penile surgery, it is limited to all substi-

tutes for the limited penile skin. The epider-

mis is divided into 4-5 layers according to 

the anatomical position, including the basal 

layer (basal layer), the spinous layer, the 

granular layer, the transparent layer and the 

stratum corneum. The stratum corneum is 

the outer protective layer. The most im-

portant thing in this graft is that the dermis is 

a More complex structure, consisting of 2 

layers, a superficial papillary dermis and a 

deeper reticular dermis 

Instructions after grafting: 

1. Do not rub or brush against your graft or 

dressing  

2. Do not smoke as smoking slows down 

the growth of blood vessels and so it 

takes longer to heal  

3. Avoid starting aspirin and aspirin-based 

pain relief (painkillers) or other blood thin-

ners such as warfarin, enoxaparin 

(Clexane), or dabigatran (Pradaxa) after 

your operation as these can cause bleed-

ing  

4. Carefully follow the advice of your doctor 

on going home after a skin graft as this 

will help your skin graft to take and heal  

Figure 109. Over tying technique is the best for the 
graft ingrowth and survival prognosis 

Figure 110. Skin graft is utilized in glanular reconstruc-
tion. Published in Healthy penis skin  

http://ceizei.formenandwomen.se/stor-svensk-penis/healthy-penis-skin.php
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as well as possible  

5. Avoid any trauma to the site of operation 

as bleeding can cause problems with 

skin graft and can cause it to fail  

6. Take your drugs especially the antibiotics 

as infection can cause problems with skin 

graft and can cause it to fail  

7. If the graft is failed this means you need 

another operation to get another graft, 

but if only small patches of the graft are 

failed you will need dressing only on a 

longer time 

B– Oral mucosal graft: 

Mucosal grafts are best used for urethroplas-

ty because they are superior to skin grafts in 

urethral reconstruction. In the past, surgeons 

used bladder mucosal grafts during surgery, 

but the removal of such grafts was very diffi-

cult and involved many risks. For this rea-

son, some surgeons prefer the foreskin skin 

to the bladder mucosa where feasible, and 

most surgeons now use the oral mucosa be-

cause it is easy to remove and gives the 

best results. 

Oral mucosal grafts can be divided into buc-

cal mucosal grafts taken from the lower lip or 

inner cheek and tongue grafts taken from the 

ventral mucosa of the tongue. Normally, oral 

mucosal grafts are designed with a 20% en-

largement of the recipient site. Because the 

expected shrinkage of the graft is around 

20%, there are many indications for mucosal 

grafts, such as: urethral strictures, urethral 

fistulas, and most commonly urethral tracts. 

Hypospadias, which can be repaired in one 

stage, such as neourethral intubation or in-

lay, or urethroplasty in two stages, such as 

Bracka 1 and 2. 

Figure 111. Buccal mucosal graft from the cheek 

Figure 112. Buccal mucosal graft from the lip 

Figure 113. Lingual graft 
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1- Buccal mucosal graft: 

In general, in 1873 the Austrian ophthalmol-

ogist Stellwag von Carion began to use oral 

mucosa as a surrogate material in surgery 

when he harvested grafts from the lips to re-

construct conjunctival defects. In 1894, Sa-

pezhko, a surgeon from Ukraine, first de-

scribed the use of lip-oral mucosa to treat 

urethral strictures, but the most famous and 

earliest use of lip-mucosal urethroplasty in 

Western countries was Humby in 1941. 

Buccal mucosa grafts are usually taken from 

the lip because it is easily accessible and 

does not require disruption of vital struc-

tures, but the lip should be left unsutured af-

ter the graft is harvested to avoid lip retrac-

tion and deformity, and closed to secondary 

intent cure, which takes a long time and in-

creases the morbidity of the patient. There-

fore, in 1996, Morey and McAninch pro-

posed a new technique for obtaining oral 

mucosa from the cheek to minimize the risk 

of lip deformity and reduce the morbidity of 

patients. And this technique is more popular 

than lip transplantation, buccal mucosa 

transplantation is now recognized as the 

gold standard material for urethral recon-

struction 

When removing the buccal mucosal graft 

from the inner cheek, care must be taken not 

to mark 1.5 cm from the opening of the pa-

rotid duct (Stensen's duct). Also, you should 

mark 1.5 cm from the oral commissure. Fi-

nally, ease of retrieval, hairless graft, com-

patibility in wet environments, and its early 

graft survival time make this graft an ideal 

urethral replacement 

Figure 114. Designing of the buccal mucosal graft from 
the cheek 

Figure 115. Designing of the lingual mucosal graft  

Wharton’s duct 

Stensen’s duct 

Oral commissure 
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As we have already mentioned, the oral mu-

cosa is the best substitute for the urethral 

lining in urethroplasty, the most commonly 

used oral mucosa is the oral mucosa, but 

there are limitations. The surrogate site is 

the mucosa of the lips, and, as mentioned, it 

has many donor site complications, so it is 

limited to a rare case, and now the tongue 

mucosa is the best surrogate for the buccal 

mucosa. 

The tongue mucosal graft was first described 

by Simonato et al. In their 2006 pilot study, 

as an alternative to buccal mucosa trans-

plants from unhealthy or diseased patients, a 

number of surgeons followed up with prelimi-

nary studies, the transplant was initially tak-

en from the ventral side of the tongue, but 

There have been many complications that 

have been discovered over time, so now it 

can be removed from the side of the tongue 

with few or no complications. 

characteristics  Cheek  Lower lip  Tongue  

Technique  Need skills as it is deep Easy access  Easy access  

Maximum number of grafts  Two  One  Two  

Length of graft About 6 cm About 4 cm  About 10 cm 

Width of graft  About 2 cm About 1 cm About 2 cm 

Thickness  Thick  Thin  Thin  

Anatomical landmark  Stensen’s duct  mental nerve  Wharton’s duct and 

lingual nerve  

Donor wound  Closed  Left open  Closed  

Postoperative scar  Hidden  Visible  Hidden  

Comparison of different oral mucosal grafts: 

C– Fat graft (fat transfer): 

Fat grafting surgery has become a common 

technique for treating volume and contour 

abnormalities in aesthetic and reconstructive 

procedures. This type of transplant began in 

1931 and continued until the 1980s, when fat 

grafting became one of the most popular 

procedures for plastic surgeons 

The development of fat grafting technology 

accelerated with the beginning of the Fisher 

liposuction technique in 1974, followed by 

the tumescent technique introduced by Klein 

in 1985. In 1987, Coleman introduced his 

new technique for fat reduction during lipo-

suction, which depended on three steps; low 

pressure manual liposuction, centrifugation 

at 3400rpm for 3 minutes, 3D reinjection, 

used in many plastic surgeries, Also used in 

penile surgery as fat filler for penis enlarge-

ment, which will be mentioned later 
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3.11 Urethral Catheter or stent: 

Urethral catheterization is a routine proce-

dure in any penile surgery to protect the ure-

thra and avoid injury to it during penile dis-

section, and also in urethroplasty, where it is 

used to create a new urethra over it or re-

construct it and prevent Template urethral 

reconstruction for any urethral stricture. 

Catheters are derived from an ancient Greek 

word meaning "to pass down," and catheteri-

zation was used as early as 3000 BC. To 

relieve painful urinary retention, the evolution 

of catheters from metal to plastic (Nelaton) 

until the widespread introduction of the Foley 

catheter in the 1930s, then the introduction 

of the silicone Foley catheter led to severe 

changes in postoperative outcomes and in-

creased success rates, as it was in addition 

to Offers the advantages of both Nelaton 

and Foley catheters in addition to longer in-

dwelling times. 

Urethral catheterization becomes a basic 

procedure in any penile surgery, but some 

procedures require continuation of this cath-

eterization after surgery, such as hypospadi-

as, epispadias, covered penis, mesh penis, 

and even penile stents. 

Some authors believe that catheters can put 

pressure on the new urethra and repair the 

dehiscence, so they prefer stents, and even 

with urethral stents, there is debate about 

whether stents reach the bladder, as some 

do. 

Figure 116. Different types of urethral catheters 

Nelaton catheter 

Foley's catheter 

Silicone Foley catheter 
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believe that stenting of the penile urethra 

without reaching the bladder makes a severe 

discomfort to the patient during urination and 

the stent may be taken off from the penile 

urethra before its time while others prefer 

stenting outside the bladder to avoid bladder 

spasms  

The most commonly used catheters in penile 

surgery are Nelaton and Foley catheters be-

cause they are inexpensive, but the best 

catheter for use as a postoperative catheter 

in pediatric and adult catheters is a silicone 

catheter because it is designed with a 

smooth tapered tip for easy insertion Enters 

the urethra, symmetrical balloon expands 

evenly in all directions, semi-rigid, reduces 

irritation to the urethra, spring-loaded plastic 

Bespak valve facilitates inflation and defla-

tion, stays in the urethra for a long time, less 

or no infection stays longer than 30 days, 

this is very important for repairing problems 

such as post-hypospadias urethrocutaneous 

fistulas 

Some authors prefer urethral stents, espe-

cially in hypospadias surgery, initially by cut-

ting the proximal end of the Nelaton catheter 

to make a stent and use it as a stent, but 

now there are special urethral stents for hy-

pospadias and epispadias surgery, such as 

The Koyle diaper stent, which allows postop-

erative bladder drainage because the outer 

part of the stent is long enough (50 cm) to 

drain into the outer diaper, keeping the inner 

diaper dry during the healing process, and 

the Zaontz stent, which is shorter than previ-

ous stents (12 cm) ), but provides good post-

operative results with no discomfort to the 

patient. Finally, these brackets are very ex-

pensive (about $50 each), which limits their 

use to one specific center 

Figure 117. Koyle stent real and illustrated photos  

Figure 118. Zaontz stent real and illustrated photos  
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3.12 Urinary Diversion: 

Urinary diversion in penile surgery is a surgi-

cal procedure that alters the path of urine 

and avoids direct contact of urine with the 

primary reconstructed penile urethra 

(urethroplasty). This technique is commonly 

used to repair hypospadias and epispadias 

in the neurourethra, and urethral reconstruc-

tion due to urethral trauma or strictures. 

Urinary diversion serves two purposes; one 

is to prevent urethral edema from impeding 

the flow of urine, and the other is to allow the 

new or reconstructed urethra to heal com-

pletely before contact with urine. The diver-

sion device chosen should be easy to place, 

comfortable for the patient, and convenient 

for the patient. Working with these goals and 

the characteristics of the selected device, 

you will get the best results you need. 

The most common urinary diversion devices 

in penile surgery are indwelling catheters 

and urethral stents in the reconstructed ure-

thra as these devices are easier to place and 

remove, but in more complex cases you will 

need to make a reconstructed urethra or re-

move the urine completely New urethra in 

stream was successfully healed. 

In complex cases of penile surgery, there 

are two types of urinary diversion that can be 

performed with catheterization or stent 

placement or without urethral catheteriza-

tion. One is suprapubic cystotomy, which is 

commonly used in complex cases. Urethros-

tomy with less pudendal. Common and un-

comfortable for the patient. 

Supra-pubic cystostomy: 

Suprapubic cystostomy is a surgical proce-

dure in which an opening into the bladder is 

created through the anterior abdominal wall 

above the pubic symphysis, through which a 

catheter is inserted to redirect urine flow 

make a small incision. 

On the other hand, the procedure can be 

done by a percutaneous approach, in which 

the catheter is inserted directly through the 

abdominal wall above the pubic symphysis, 

with or without ultrasound guidance, this is 

called a closed cystostomy, in which bladder 

spasm is reduced and there are no wounds 

to pack and contaminate. 

Perineal urethrostomy: 

A perineal urethrostomy is a surgical proce-

dure that creates an opening in the bulbous 

urethra through which a catheter is inserted 

to divert the flow of urine through it. This pro-

cedure is less common than suprapubic cys-

tostomy and is used in situations where 

there is any difficulty with suprapubic cathe-

terization, e.g., a distended bladder without 

easily palpable or ultrasonographic localiza-

tion, where suprapubic catheterization and 

previous intubation are absolutely contraindi-

cated. Abdominal or pelvic surgery, where 

the bowel may adhere to the bladder or an-

terior abdominal wall, we prefer a relatively 

contraindicated perineal urethrostomy for 

urinary diversion in complex urethroplasty. 
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3.13 Penile dressing: 

Penile dressing after penile surgery is a very 

important item as the penis  a flexible soft 

organ like a fish within the water that is diffi-

cult to catch it and more difficult to keep it 

fixed, so there are many procedures and 

subjects for penile dressing trying to make 

an ideal dressing that gives a complete heal-

ing without complications 

Ideal penile dressing has some criteria by 

which we can judge any dressing to be ac-

ceptable or not, the criteria of the ideal pe-

nile dressing are;  

1. Easy to be applied and removed 

2. Uniform in its support of the penis to re-

duce edema  

3. Permits easy visualization to allow early 

recognition of complications  

4. Remain in place until the wound has 

healed  

5. Cost of dressing should be low especially 

in poor area 

6. Dressing should be available in your area 

Types of dressing: 

1. Totally concealing the penis 

2. Partially concealing the penis 

3. Unconcealing the penis 

The most frequently used dressing is the 

partially concealing one, but in 2003 Hadidi 

proved that non-dressing of the penis post 

hypospadias repair gives better results than 

dressing but these results still limited to the 

Hadidi’s hands and hypospadias repair only 

Figure 119. Cupan elastoplast  

Figure 120. Cupan Elastoplast for penile dressing 
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Procedures and subjects of dressing: 

Common bandages used on the penis in-

clude: cotton ball bandages, X-elastic band-

ages, silicone foam elastomers, adhesive 

film bandages, Tegaderm bandages, sprays, 

and Dermolite adhesive bandages, but the 

most comfortable bandages used in devel-

oped countries are Tegaderm or silicone 

foam, as they are easy to put on and do not 

restrict the child's mobility. 

Tegaderm is a bio-occlusive membrane 

dressing that is wrapped around the glans 

and shaft after coating the penis with a sticky 

substance such as Opsite-Spray and then 

left in place for 5-7 days. Tegaderm provides 

a waterproof, sterile, clear dressing that al-

lows constant visibility of the penis and is 

elastic to the skin for patient comfort. 

Inject silicone foam into a coffee cup shaped 

like plastic, place it around the penis, then fill 

and leave the foam from bottom to top for 

about 2 minutes, then remove the cup and 

make a mold around the penis, then further 

this dressing is used The tape is attached to 

the base of the penis for easy removal, com-

fort and fixation of the penis and indwelling 

catheter. 

The problem of penile bandages is very dif-

ferent from the expensive problems men-

tioned earlier, especially in poor countries, 

some use tubular elastic mesh bandages 

that, due to their elasticity, compress gently 

and fit nicely to the shaft of the penis, while 

others use a tubular elastic mesh bandage. 

Some use mild condoms that are modified 

by cutting off the tip and loosening the con-

striction band on its bottom, some also use 

the fingers of surgical gloves or in very bad 

cases you can use a plastic bottle of saline 

for penis fixation. 

Figure 121. Tegaderm dressing 

Figure 122. Silicone foam dressing 
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Contrary to my professor Hadidi's opinion, I 

have found that until the penis is fully 

healed, a good bandage and immobilization 

works better than bare feet in all penis sur-

geries, not only for hypospadias repair, but 

also because of our choice Not good, Te-

gaderm and silicone foam are usually not 

available, so we use a special procedure 

that is a combination of wet compresses and 

viscoelastic bandages. 

We first wrap the penis with Sofra-Tulle as a 

wet bandage to promote healing and keep 

the tissue alive by preventing it from drying 

out, then we wrap a small piece of cotton 

and finally a Coban, which is a sticky elastic 

sheath. It consists of non-woven and elastic 

fibers and should be wrapped around the 

penis from the glans to the base. 

Cuban's adhesive properties make the band-

age stick to itself more easily than other ma-

terials or skin, so it should be wrapped until it 

sticks to itself, then we sew the lower end of 

the Cuban to the skin of the pubic bone, 

which can also secure it At the bottom we 

sew it up and attach it to the top of the cuban 

using fixation sutures in the glans to secure 

the penis and stretch it inside the bandage, 

keeping it operative and reducing complica-

tions. 

In the end, I prefer to keep the bandage and 

catheter for 7 days and then take them out 

together, this process reduces many compli-

cations such as; edema, infection and 

wound dehiscence, in addition, since it im-

mobilizes the penis and indwelling catheter, 

it is very convenient for the patient Say bet-

ter and more comfortable. 

Figure 123. tubular elastic  net bandage 
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3.14 Postoperative pain control: 

Postoperative pain control is very important 

because it minimizes patient discomfort, pre-

vents prolonged recovery by promoting early 

mobilization, and prevents acute pain from 

developing into chronic pain only in the oper-

ating room, which is commonly used Yes, 

even before surgery. 

Postoperative pain is your responsibility, so 

you should try to help the patient relieve their 

pain, and this pain control should be within 

the general guidelines for managing pain 

control procedures so that in the absence of 

any complications as suggested by the 

American Pain Association get good results 

under. 

American Pain Society guidelines for Post-

operative Pain management in children and 

adults include 32 recommendations, we will 

focus on that recommendations related to 

our entity of penile surgery and these recom-

mendations are:  

1. Adults and children can be given aceta-

minophen and/or non-steroidal anti-

inflammatory drugs as part of multimodal 

analgesia for management of postopera-

tive pain 

2. Penile surgeon should consider post-

surgical local anesthetic techniques at 

the root of penis 

3. Surgeons should provide patient and 

family-centered, individually tailored edu-

cation to patients and caregivers about 

treatment options for postoperative pain 

4. Oral administration of opioids is preferred 

to intravenous administration for post-

operative analgesia 

5. Intravenous patient-controlled analgesia 

(PCA) can be used when parenteral ad-

ministration of analgesics is required 

6. Surgeons should consider giving pre-

operative doses of celecoxib (sold under 

the brand name Celebrex among others 

and it is a COX-2 selective non-steroidal 

anti-inflammatory drug (NSAID) ) in ap-

propriate adult patients 

7. Gabapentin (sold under the brand name 

Neurotin, Gralise, Horizant) and pregaba-

lin (Lyrica) can be considered for multi-

modal postoperative analgesia, these 

medications are used to treat partial sei-

zures in epilepsy but now are widely 

used as analgesic and are associated 

with lower opioid requirements after sur-

gery  

8. Surgical facilities should provide clini-

cians with access to a pain specialist for 

patients with inadequately controlled 

postoperative pain  
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3.15 Postoperative bladder spasm: 

Postoperative bladder spasms occur due to 

involuntary contractions of the detrusor mus-

cle that occur as a result of the use of an in-

dwelling catheter or surgical intervention on 

the bladder, and bladder spasms manifest 

as intermittent abdominal cramps, perineal 

pain, and urgency Sensation, often causing 

the catheter around the urethra to leak urine 

when a person is in place. 

Postoperative bladder spasms can cause 

excruciating and excruciating pain in pa-

tients, especially children, and can lead to 

catheter removal and injury if left uncon-

trolled. Therefore, managing this pain should 

be one of your concerns to save your sur-

gery and comfort your patients. 

The best treatment for postoperative bladder 

spasm is to remove the catheter as much as 

possible, but the in situ presence of the cath-

eter is very important, especially in urethro-

plasty, so the in situ catheter should be used 

to control postoperative bladder spasm. 

pain. 

Commonly used treatment modalities are 

opioids, anticholinergics, myotropic bladder 

smooth muscle relaxants, and local anes-

thetics. But the severity of the bladder 

spasm can overcome all of the above treat-

ments, so the spasms can persist. In addi-

tion, overuse of opioids and anticholinergics 

can lead to other complications, including 

intestinal obstruction, respiratory depression, 

sedation, vomiting, and urinary retention. 

Bladder pain and hyperactivity in certain 

pathological conditions are regulated by a 

specialized subset of primary afferents 

called capsaicin-sensitive C fibers,  

and prostaglandins (PGs) are one of the 

most potent sensitizers of neural C fiber 

transmission, so Involuntary bladder contrac-

tions can be triggered from C fibers by spe-

cifically activated PGs. 

Nonsteroidal anti-inflammatory drugs 

(NSAIDs) 

Non-steroidal anti-inflammatory drugs 

(NSAIDs) reduce PG synthesis by inhibiting 

the rate-limiting enzyme cyclooxygenase 

(COX), and may suppress postoperative 

bladder spasm by reducing PG levels in the 

bladder, thereby reducing C-fiber-mediated 

bladder pain and hyperactivity .  

Recently, the parenteral nonsteroidal anti-

inflammatory drug ketorolac has gained pop-

ularity as a single analgesic for mild to mod-

erate pain and as an adjunctive analgesic 

with opioids during the postoperative period. 

Ketorolac has an excellent safety record in 

pediatric patients and has been widely used 

after various pediatric surgeries. Ketorolac 

can greatly improve postoperative pain man-

agement, as well as postoperative bladder 

spasm. 

 

Solifenacin 

In 2002, Anderson and Dewan confirmed the 

efficacy of the highly selective muscarinic 

M3 receptor antagonist, solifenacin, in the 

control of postoperative bladder spasms. 

Clinical trials have demonstrated that treat-

ment with solifenacin effectively reduced the 

symptoms of overactive bladder by inhibiting  
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carbachol-induced intracellular calcium mo-

bilization in bladder smooth muscle cells. To 

date, no studies published have assessed 

the safety and tolerability of solifenacin in the 

treatment of bladder spasms after urethro-

plasty.   

Solifenacin belongs to a class of drugs 

known as antispasmodics and is sold in 

Egypt under many trade names such as 

Sofenacin and Vesicare, and is available for 

oral use as a 1mg/1ml oral suspension, 5mg 

and 10mg tablets. The recommended dose 

is 5 mg of solifenacin succinate once daily, 

which can be increased to 10 mg once daily 

if needed. 

For patients with renal and hepatic insuffi-

ciency, the dose should be limited to 5 mg 

once daily. The effectiveness of solifenacin 

in children and adolescents has not been 

established. Therefore, Solifenacin should 

not be used in children and adolescents un-

der the age of 18. 

Side effects of solifenacin include dry mouth, 

constipation, drowsiness, upset stomach, 

blurred vision, dry eyes, headache, or unu-

sual tiredness/weakness. To relieve dry 

mouth, suck on (sugar-free) candy or borne-

ol, chew (sugar-free) gum, drink water, or 

use a saliva substitute. 

Solifenacin is contraindicated in patients with 

urinary retention, severe gastrointestinal dis-

ease (including toxic megacolon), myasthe-

nia gravis, or angle-closure glaucoma, and in 

patients at risk for these conditions. Also 

suitable for patients allergic to active sub-

stances, patients undergoing hemodialysis, 

patients with severe hepatic insufficiency, 

patients with severe renal insufficiency and 

Patients receiving strong CYP3A4 inhibitors, 

such as ketoconazole 

Intravesical therapy  

1- Local anaesthetic agents 

Local anesthetics (such as lidocaine and bu-

pivacaine) are known to inhibit noxious ex-

citement by blocking it 

Capsaicin-associated nociceptors in the 

bladder also prevent C-fiber-mediated pain 

sensation. 

Lidocaine (maximum 3 mg/kg), the most 

commonly used local anesthetic, is known to 

prevent depolarization by blocking depolariz-

ing sodium channels, especially small C and 

D (delta) afferent nerve fibers. 

Long-acting local anesthetics (highly effec-

tive) such as bupivacaine (maximum 2 mg/

kg) are said to have the potential to produce 

longer-lasting anticonvulsant effects. 

 

2- Intravesical oxybutynin (Uripan) 

Oxybutynin chloride is a tertiary amine with 

antimuscarinic, anticonvulsant and local an-

esthetic properties. Oral and intravesical ox-

ybutynin is effective for treating bladder 

spasms, but intravesical oxybutynin is safer 

and better tolerated than oral oxybutynin in 

the treatment of children. The therapeutic 

dose is 0.7 mg/kg body weight per day 

(range 0.5 to 0.9 mg/kg body weight per 

day). 

There are no commercially available solu-

tions and no standard installation protocols. 

In practice, however, oxybutynin, 5 mg dis-

solved in 30 ml of normal saline, is instilled 2 

or 3 times a day. Patients appear to have 

less cramping and better function after fit-

ting. 
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Transcutaneous electrical stimulation 

Electrical foot stimulation can relieve symp-

toms of bladder spasms and pain. Because 

foot stimulation is non-invasive, patient-

friendly, and has no side effects, it may be 

considered as an additional modality to man-

age postoperative bladder spasm and/or 

pain. 

also via open venous sinuses, this may 

cause dilution of electrolytes in the circulato-

ry system. 

Clot retention (duct obstruction) manifests as 

suprapubic extension, severe abdominal dis-

comfort, and fluid drainage (bypass) around 

the duct. Other symptoms include anuria and 

vasovagal symptoms (sweating, tachycardia, 

hypotension, rectal urgency). 

Bladder irrigation is usually tolerated for 8 

weeks. Neomycin-polymyxin or acetic acid 

showed no benefit in reducing bacterial load 

and inflammation in the urine compared to 

normal saline and are therefore not recom-

mended for the treatment of urinary tract in-

fections. 

In addition to dexamethasone and oxybutyn-

in chloride (Uripan), saline bladder washes 

can be combined with intravesical pain re-

lievers such as low-dose (0.5 mg/kg) long-

acting local anesthetics (bupivacaine) ) to 

extend the duration. 0.5 mg/kg body weight 

per day. 

Figure 124. Electrical foot stimulation  

3.16 Bladder Irrigation: 

A blood clot, excess debris in the urine, or 

scabbing of the catheter lumen (scabbing 

requiring replacement of the catheter rather 

than irrigation) may cause the catheter to 

become blocked. 

The purpose of bladder irrigation is to pre-

vent thrombosis, allow free flow of urine, and 

keep an indwelling catheter (IDC) open by 

flushing the bladder with saline 

Patients requiring bladder lavage should ide-

ally have an in situ three-way catheter de-

signed for continuous and intermittent lav-

age. The catheter has larger holes for easier 

removal of clots or debris, its lumen is rein-

forced to prevent it from collapsing when 

pressure is applied during manual irrigation, 

and it has large holes to facilitate clot remov-

al. 

Sodium chloride 0.9% is recommended in 

the clearance and prevention of clots. Water 

is not used as it may be absorbed via the 

process of osmosis from the bladder and  
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3.17 Tips and Tricks: 

 

1. Clinical examination and your skills can 

get a good evaluation of the penis 

2. Your skills alone don’t get you a satisfied 

result so you should use all the available 

facilities  

3. don't miss pediatric consultation to avoid 

any accident during anesthesia 

4. Remember the pediatric report should be 

written 

5. Fasting of the baby is very essential 

6. Safety of the operation will increase your 

success  

7. Remember that a good team means a 

good result 

8. You should discuss every thing about op-

eration with the patient or his parents, 

because understanding patient will stand 

with you but the other ones will fight you 

9. Don’t be rough in dealing with tissues as  

fine manipulation preserve these tissues  

10. Tourniquet is very essential in penile sur-

gery 

11. Remember that flaps give better result 

than grafts 

12. Buccal mucosal graft is the best type of 

grafts 

13. Remember that buccal mucosal grafts 

better than skin grafts in urethroplasty 

14. The condom: an effective penile dress-

ing. 

15. The use of epinephrine at the donor or 

recipient site does not compromise graft 

survival  

16. Postoperative pain control is very im-

portant 

17. Care about postoperative bladder spasm 

as it is very irritable and need special 

care other than pain control 
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