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Abstract

Background: The aim of this article was to evaluate the proposed benefits and consequences of
male circumcision and highlight the penile prepuce, the poorly understood and much controversial
part of the human body.

Methods: Databases of Pubmed, Science Direct, Springer Link, Wiley Interscience and others
were searched. The research papers were studied and discussed. Finally, the opinion of the
authors was recorded.

Results: Male circumcision is a legacy of the human civilization, originating in Egypt. It confers
many prophylactic benefits for the recipient and his female partner. The benefits include
protection against urinary tract infections, sexually transmitted diseases including HIV, penile and
prostate cancer and cervical cancer in the female partner. At the same time, it is a simple and
safe procedure, having minimal risks. The removed prepuce is not a vestigial but an important
and unique structure, being used in repair of the common malformations of the penile urethra.

Conclusion: Benefits of circumcision vastly outweigh its potential risks. Newborns with penile
anomalies are best treated by deferring the procedure until the defect can be corrected using

prepuce at few months of age.

Introduction

Though the human anatomy has been the ob-
ject of scientific study since the sixteenth cen-
tury, surprisingly little is known about the struc-
ture and function of the penile prepuce
(foreskin).! Frequently, it is surgically removed
shortly after birth by the procedure called
circumcision. Although, it is the world's oldest
known planned surgical procedure,? no consen-
sus has been defined till now about its perfor-
mance3. Many authors proposed that the pre-
puce is not 'vestigial' but in fact a critical com-
ponent of the male sexual anatomy.4-¢ There
are ectopic sebaceous glands on the inner pre-
putial surface producing natural emollients and
lubricants, necessary for normal sexual func-
tion.” Other authors said that the cause of pre-
putial moistening is the secretions of prostate,
seminal vesicles and urethral glands.8

This study aimed to evaluate the proposed
benefits and consequences of male circumci-
sion, and highlight the penile prepuce, a
poorly understood and much controversial part
of the human body. This might help urologists
and health care members to better counsel
men for elective circumcision and mothers sub-
mitting their babies for prophylactic circumci-
sion.
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Methods

Databases of PubMed, ScienceDirect,
Springerlink, Wiley Interscience and others
were searched. Search included all the avail-
able years. It was conducted between January
2010 and May 2011. The available research
papers were studied and discussed. Finally, our
opinion was recorded. The contents included
the results, discussion, research recommenda-
tions and conclusions. The results contained two
main titles; circumcision and prepuce.

Results
Circumcision
Historical background of circumcision

The origination of male circumcision is not
known with certainty. However, it has been
suggested that the procedure originated in
Egypt over 15,000 years ago and spread
throughout heliolithic cultures across the world
during prehistoric migration.? Egyptian mum-
mies and wall carvings offer some of the earli-
est recorded history of circumcision dating back
to at least 6000 years ago (Figure 1a).'0 In
ancient Egypt, prior to biblical times, circumci-
sion was performed to improve male hygiene.
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Figure 1a (left): Circumcision in Ancient Egypt
[http://upload.wikimedia.org /wikipedia/commons/8 /8f /Egypt_circ.j
pdl

Figure 1b (right): Ventral aspect of uncircumcised penis with retracted
foreskin showing the frenulum

Later, routine  circumcision of male infants was a part of the
Abrahamic covenants with Jehovah, giving rise to religious
circumcisions that continue until today in the Jewish and Mus-
lim faiths. Then, circumcision of male infants has been advo-
cated by Western culture as a preventive health measure.!!
Originating in the mid-19th century, ‘routine’ circumcision be-
came widespread in white English-speaking nations, in the
hope of reducing the incidence of venereal disease.’2 Also, in
the early 1900s, circumcision was suggested as a way to
prevent masturbation and tuberculosis.!’ Nowadays, many
groups opposing neonatal circumcision have been formed
and have become visible lobbyists. Examples include the Na-
tional Organization to Halt the Abuse and Routine Mutilation
of Males, San Francisco, and the National Organization of
Circumcision Information Resource Centers based in San
Anselmo, California, with branches across the United States
and in Canada and other countries.!3

Prevalence of circumcision

Ritual circumcision is common in Jewish and Islamic faiths and
in sub Saharan Africa. Also, it was estimated that 69 to 97%
of all boys and men in the USA had been circumcised, in com-
parison with 70% in Australia, 48% in Canada and 24% in
the United Kingdom. The reported prevalence of the proce-
dure in the United States increased from about 30% in the
1930s to nearly 80% in the early 1970s.'3 Nelson et al 14
noticed a significant increase in the rate of newborn circumci-
sion in USA, according to data taken from the nationwide
inpatient sample. The increased incidence is attributed to
perceived health benefits, particularly improved hygiene and
reduced penile cancer.’3

Indications of circumcision

Circumcision is usually performed for social, religious or medi-
cal reasons. The common medical indications for circumcision
are usually seen in adults. Medical reasons for circumcision

include phimosis, paraphimosis, trauma, recurrent skin infec-
tions and lesions,'5 preputial cysts, redundant foreskin,’2 and
dyspareunia due to short frenulum.'® Phimosis which means
narrowing of the preputial orifice is the most common medical
indication for circumcision in all age groups. Severe phimosis
may cause pain on voiding, urinary retention, urinary tract
infections, localized skin infections, and calculi, and later in
life may be associated with sexual dysfunction and
squamous-cell carcinoma.'” Adhesions developing between
the foreskin and the glans and preventing it to become re-
tractile is another indication for circumcision. Secretions may
collect under the foreskin producing infections and subsequent
balanitis, or it may produce phimosis.!3

Medical benefits of circumcision

Circumcision of newborns facilitates genital hygiene through-
out life under varying environmental conditions. It prevents
preputial colonization with uropathic bacteria in infancy and
childhood.'® Compared with circumcised infants, the uncircum-
cised boys have a ten to twenty-fold greater risk of urinary
tract infections (UTIs) in the first few months of life.!?

Circumcision appears to have a role in the protection against
sexually transmitted diseases. Uncircumcised males were
more prone to genital ulcer disease (syphilis, chancroid, her-
pes simplex).20 Meanwhile, adult male circumcision could po-
tentially reduce the transmission efficiency of HIV.2! Conclu-
sive evidence from three studies demonstrating the efficacy
of male circumcision in preventing HIV infection showed that
the range of protection is 51-61% (Table 1).22-24 Therefore,
circumcision programs are promoted to reduce the spread of
HIV and AIDS in HIV-endemic areas.’>

Male circumcision is associated with a reduced risk of penile
human papilloma virus (HPV) infection and, in the case of men
with a history of multiple sexual partners, a reduced risk of
cervical cancer in their current female pariners.?5 Like cervi-
cal cancer, the penile cancer is caused by high-risk (cancer
causing) HPV.2¢ The risks of developing cancer of the penis
are almost eliminated by performing circumcision.?” This ef-
fect appears to be a consequence of a lower incidence of
infections with HPV and herpes simplex type 2.8 For most
cancers related to infectious organisms, chronic inflammation
is an important component of pathogenesis. Moreover, some
viruses incorporate their genetic materials directly into the
host cell DNA.28 Prostate cancer is another type of cancer to
be noticed in uncircumcised men more than in the circumcised
ones. Morris et al 29 concluded that a 1.6—2.0-fold higher risk
of prostate cancer is contributed by the lack of circumcision. It
has been proposed that HPV may also play a role in the
development of cancers of prostate.30

Table 1: Studies demonstrating the efficacy of male circumcision in preventing HIV infection

Authors Country Total Participants Age (yrs) Protective effect (%)
Auvert et al. [22] South Africa 3274 18-24 60-61
Bailey et al. [23] Kenya 2784 18-24 60
Gray et al. 24] Uganda 4996 15-49 51-55
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Contraindications to circumcision

Prophylactic circumcision is contraindicated in cases of con-
genital disorders, where the foreskin is required for surgical
reconstruction of the penis. Such conditions include hypo-
spadias, epispadias, chordee, buried penis and micropenis.’3
As the hypospadias complex is the most common of these
conditions, it must always be excluded by careful inspection
of the penis.'® Moreover, circumcision should not be per-
formed in cases of prematurity, as the premature infant is
more prone to septicemia after circumcision.3! Also, non-
therapeutic circumcision is not recommended in cases of he-
mophilia, due to the high risk of bleeding.’3

Best time to circumcision

The procedure of circumcision can be done at any time
throughout the life for therapeutic purposes. However, pro-
phylactic circumcision is recommended as early as possible in
the neonatal period. This proposal is based on the potential
role of the preputail sac as a reservoir of fecal bacteria
causing urinary tract infections, especially in the first year of
life.32 Submission of a child in the period of awareness to
circumcision may result in an intensification of his genital anxi-
ety. Before the age of two years, the child has no memory of
the procedure.33 Both neonatal and adult circumcisions are
safe, but adult circumcision may have more associated ad-
verse events than the childhood or neonatal circumcision.34

When it is performed in the adult male, he should abstain
from sex for 4-6 weeks and realize that final cosmetic ap-
pearance requires several months. Therefore, for optimum
health benefit, cosmetic result (no stitches), simplicity, speed,
convenience and cost, infancy is the ideal time to perform a
circumcision.2¢ There are other recommendations, suggesting
that circumcision should be delayed till the fifth35 or sixth
month3¢ after birth to reduce complications, such as meatal
stenosis, infections and adhesions.3>

Potential complications of the circumcision procedure

Studies reported few severe complications of circumcision.
Mild or moderate complications are seen, especially when
circumcision is undertaken at older ages, by inexperienced
operators or in non-sterile conditions.3” The 1989 review of
the American Academy of Pediatrics’ Task Force on Circumci-
sion reported that the rate of postoperative complications of
male circumcision is approximately 0.2% to 0.6%. The major-
ity of complications are minor, the most common being local
infection and bleeding.38 Other cited complications are
meatal stenosis, removal of excessive or inadequate foreskin,
penile injury, urethral injury and painful scarring.3? Other
major but rare complications included glans amputation.4?

Sexual consequences of circumcision

The function of the prepuce in human sexual response contin-
ues to be a topic of debate. Anti-circumcision groups claimed
that the foreskin is necessary for the normal sexual function.4-

¢ Male circumcision permanently removes normal, functional,
specialized tissue.?! It deletes the junctional mucosa that ap-
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pears to be an important component of the overall sensory
mechanism of the penis.#2 The residual exposed glans mucosa
becomes abnormally keratinized with an increase in the num-
ber of cell layers in glanular mucosal epithelium. Moreover,
the foreskin that is retracted over the body of the glans dur-
ing coitus facilitating the intromission.#3 This is attributed to
what is called "gliding mechanism". The gliding mechanism is
Nature's intended mechanism of intercourse which makes sex
easier without using artificial lubricants.44 Regarding the sex-
val satisfaction of female partners, O'Hara and O'Hara4s
surveyed women who had experience of sex with circumcised
and uncircumcised partners. A significant number of women
preferred vaginal intercourse with uncircumcised penis. The
authors claimed that when the uncircumcised penis thrusts in
the vaging, it does not slide, but rather glides on its own
‘bedding’ of movable skin, leading to less discomfort.

On the other hand, many objective studies have shown no
significant difference in sexual function between circumcised
and uncircumcised men.4¢-48 |f anything, improved genital
hygiene favors more varied sexual activity in circumcised
men.4? Circumcised men have more liberal sexual attitudes30
and the circumcised penis has been reported to be preferred
by women in a study in Middle America.5! This sexual prefer-
ence for male circumcision within the American culture is con-
sidered as a valid reason for continuing the practice.

B. Prepuce
Gross anatomy of the prepuce

The prepuce is a fold of skin that covers the glans. It is con-
nected to the glans just below the urethral orifice by a fold
called the frenulum (Figure 1b).52 The prepuce and glans
penis enclose a potential cleft, the preputial sac, and two
shallow fossae flank the frenulum.53 The frenulum tethers the
bottom of the prepuce to the ventral aspect of the glans. It
restricts proximal movement of the ridged band and assists in
returning the prepuce to its distal position over the glans.’4 In
fact, the frenulum is collectively known as the "sex nerve" in
France. It is hypothesized that its stretching during coitus
forms a stimulus for ejaculation.55

Histological features of the prepuce

The prepuce looks like a double fold of skin.5253,56,57 lts outer
layer represents an extension from the thin and dark skin of
body of penis, at the corona of the penis. The inner layer is
confluent at the neck of penis with the thin skin covering and
adhering firmly to the glans.53 There is no significant differ-
ence between the inner and outer foreskin keratin thickness in
adults "25.37 £ 12.51 and 20.54 + 12.51um respectively,
p=0.451"57

Other authors reported that the prepuce is not a simple fold
of skin, but it is a fold, bounded by skin externally and mu-
cosa internally.4 4258 |ts mucocutaneous junction resembles
that of eyelids, lips, anus, and labia minora.# When retracted
in uncircumcised penis, the inner surface of the prepuce dis-
plays two zones; ridged and smooth. The crests of the ridged
zone contain numerous tactile nerve endings of Meissner
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(Meissner’s corpuscles). They are not present in the sulci
(furrows) between the ridges.42

The lamina propria of the prepuce is very vascular, which
explains the common hemorrhagic complications associated
with circumcision. It is devoid of lanugo hair follicles, sweat
and sebaceous glands.#?2 Also, there is a mosaic of smooth
muscle bundles and elastic fibers enclosed between the ex-
ternal and internal skin of the prepuce.’® The muscle fibers
represent extensions of dartos muscle which is specific to the
male external genitalia. When comparing the dartos muscle
layer of prepuce in males before and after puberty, the ra-
tio of muscle fibers to elastic fibers decreases. This may ex-
plain why on gross inspection the distal prepuce is puckered
in the infant and appears more relaxed in adults.4

Development of the prepuce

The prepuce develops early in intrauterine life as a fold
originating at the coronal sulcus (the groove that demarcates
the shaft from the glans penis). This fold inverts (the outside
becoming the inside) as it grows forward over the glans.
Shared epidermal cells of the glans and the advancing pre-
puce create a common balanopreputial membrane which
firmly attaches the prepuce to the glans. The complete en-
folding of the glans by the prepuce is accomplished by the
twenty fourth week.54 Although the actual separation of the
prepuce from the glans begins at 24 weeks of gestation, the
inner preputial surface and the surface of the glans are con-
tiguous and appear to be adherent at birth. Such adhesions
are physiologic and universal during neonatal period and
infancy.’® Over the next years, preputial separation gradu-
ally occurs as the cells in the fused layers mature and des-
quamate. This separation occurs spontaneously along an
age-related continuum, with approximately 90% of foreskins
are retractable by 3 years of age.¢0

Function of the prepuce

The function of the foreskin is uncertain, but protection of the
underlying penile glans and meatus, as well as reduction of
friction during sexual intercourse, has been proposed.¢0 It has
been suggested that the moist lubricated male preputial sac
provides for atraumatic vaginal intercourse.4

Clinical use of the excised prepuce

The normal human prepuce has unique histological structure,58
being nonhirsute, flexible, and versatile.®! It provides a good
autologous full-thickness skin graft of good elastic quality,
avoiding secondary retraction. However, the most common
problem reported after its use as a donor skin is hyperpig-
mentation. This problem is not a contraindication for its use as
a skin graft, especially in the hidden parts.62

The prepuce has been used for repair of many cases of con-
genital deformities. Such cases include hypospadias,é3: 64
which represents one of the most common congenital anoma-
lies, 5 of an incidence 1:300 in male newborns.%¢ Also, it has
been used in repair of epispadias for both urethral recon-
struction and dorsal skin coverage,®’: %8 repair of syndactyly
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with good aesthetic results®® and cutaneous grafting after
nevus excision.b2 Moreover, it can provide a large amount of
soft delicate skin suitable for replacement of lost conjunctiva
or in the surgical treatment of ectropion. Three typical exam-
ples of its uses are described; two of ectropion following
burns and one case with a carcinoma of the conjunctiva which
was excised and replaced with a free graft from the inner
lining layer of the prepuce.”® Other examples for use of pre-
puce include cutaneous grafting after burns,”! reconstruction
of anal stenosis’2 and repair of urethral stricture.é!

Discussion

Male circumcision has many therapeutic indications as well as
it carries a lot of lifetime medical benefits. The therapeutic
indications include phimosis, paraphimosis and trauma, whilst
the commonly cited benefits include the decreased incidence
of urinary tract infections and protection against sexually
transmitted diseases, penile cancer and cervical cancer in the
female partner. These reported advantages must be
weighed against the complications of the procedure. Circum-
cision is usually a safe and simple procedure.”3 The majority
of its complications are minor, the most common being local
infection and bleeding. The bleeding which is usually slight
oozing, is most often controlled with pressure, and the infec-
tion is treated with wound care or antibiotics. Hence, the ad-
vantages of circumcision vastly outweigh its potential risks.

The data indicating that circumcision may confer a protection
against the spread of HIV has raised the interest in the pro-
cedure. It is possible that large population-based programs
to promote circumcisions may significantly reduce the spread
of HIV and AIDS in areas where routine circumcision is uncom-
mon. Communities, and especially women, may benefit much
more from circumcision interventions, and these results pro-
vide an even greater imperative to increase scale-up of safe
male circumcision services.”4 Schoen4® added that the proce-
dure gives a protection greater than was originally expected
for a successful HIV vaccine. The presence of foreskin is a risk
factor in two ways. Firstly, the delicate inner mucous mem-
brane is easily torn during intercourse creating mini-abrasions
through which the virus can enter. Secondly, it has been shown
that special phagocytic cells in the foreskin, Langerhans cells,
act as magnets to the virus which attaches to the cell but can-
not be destroyed and thus enters the body. Regarding the

Suction of seminal fluid
and vaginal secretions

by preputial sac

Erected penis at Flaccid penis after

intromission with ejaculation with glans

retracted prepuce retracted within preputial sac

Figure 2: Mechanism of suction of vaginal contents into the preputial
sac



first point, it can be suggested that increased abrasions might
be due the traction on the frenulum by the redundant foreskin
during intromission, especially in case of narrow vagina. Also,
the foreskin is nearly everted at intromission; being pulled
back down the shaft of the penis, so that the whole inner deli-
cate layer of the foreskin becomes in contact with the vaginal
secretions. This increases the surface area exposed to HIV
transmission.

The reported association between the uncircumcised status
and the increased incidence of other sexually transmitted
diseases and urinary tract infections might be explained by a
negative pressure mostly created in the preputial sac at the
end of male sexual cycle. Shortly after ejaculation, the penis
becomes flaccid and then the glans retracts within the prepu-
tial sac. This creates a vacuum suction for the vaginal secre-
tions and even the seminal fluid into preputial sac (Figure 2).
It will not only increase the incidence of sexually transmitted
diseases, but also it may reduce the incidence of fertilization
especially in cases of oligospermia, through its expected ac-
tion as a suction-trap for the ejaculated semen. This proposal
is based on the potential role of the preputial sac as a trap
HIV and HIV-infected cells after intercourse.”> Additionally,
the micro-environment of the preputial sac may be conducive
to viral survival, keeping infected vaginal or anal fluid in a
warm, moist state.”¢ Male circumcision could reduce the risk
of Chlamydia trachomatis infection in female sexual part-
ners’” that represents a major factor in causing female infer-
tility .49

Evidence regarding sexual consequences of circumcision is still
conflicting. Anti-circumcision groups mainly based their refusal
for the routine circumcision on the grounds that the procedure
affects the sensitivity of the glans and the pleasure with sex-
val intercourse. It has been claimed that when the uncircum-
cised penis thrusts in the vaging, it does not slide, but rather
glides on its own ‘bedding’ of movable skin, leading to less
discomfort.#> This suggestion likens the sexual intercourse as
masturbation and hence it will not increase the sexual pleas-
ure. The sexual pleasure comes from the direct contact and
gliding of genitalia of the couple against each other, not
from gliding against the own skin. Other authors claimed that
the increased keratinization of the glans following the fore-
skin's removal causes reduction in the sensation.!’® However,
such decrease in the glans sensitivity may be the cause for
the significant increase in the ejaculatory latency time noticed
by Senkul et al”® after circumcision. This increase in the ejacu-
latory latency time is considered to be an advantage rather
than a complication. As a result of this increase, circumcision
may be advised to treat premature ejaculation. Gallo et al”?
found the genital anomaly of short frenulum in 43% of indi-
viduals affected by lifelong premature ejaculation. Because
of the “surprising excellent increase in the mean intravaginal
ejaculatory latency time” after frenulectomy, the authors pro-
posed frenulectomy as a first-line treatment in these cases.
Therefore, circumcision which includes partial or complete
frenulectomy could be indicated as a treatment for prema-
ture ejaculation.

Circumcision: review and perspective

It has been claimed that circumcision removes tissues neces-
sary for normal sexual function.42 On the other hand, a recent
study has shown no sexual dysfunction following circumcision,
but there is increased penile sensitivity and enhanced ease to
reach orgasm.8% Also, it has been shown that there is no sig-
nificant difference between the circumcised and uncircumcised
men regarding the quantitative somatosensory testing results
at the glans penis.2 The glans is the principal source of affer-
ent information for the induction and maintenance of sexual
response. This finding is supported by the electrical represen-
tation of glanular innervations revealing it to be filled with
nerve endings.8!

Opponents of routine circumcision said that the prepuce
should be left in its natural state. It is naturally equipped with
several defenses against infection. Also, it has a pronounced
tight tip with a sphincter formed by the whorl of muscle tissue
that stays closed to keep out foreign matter but opens to
allow urine outflow.55 This claimed function might be not
found, due to two factors. Firstly, the prepuce mostly be-
comes retractable between the ages of one and three years.
Secondly, urinary tract infections occur in the first few months
of life, much more in uncircumcised infants than in circumcised
ones.'?

Regarding the best time for circumcision, Banieghbal3? stated
that prophylactic circumcision should be done at the first
week after birth, since the risk of complications increases in
older babies, boys and adults. Moreover, the first week of
life is a physiologic period in respect to the prothrombin lev-
els.82 Other authors suggested that it should be delayed Htill
the fifth or sixth month.35 3¢ However, such delayed time is a
part of the period of infancy which is characterized by rapid
physical growth. At the age of four months of age, the baby
begins to grasp and manipulate small things and to crawl
backwards. Then at the sixth month, he crawls on his abdo-
men with arms.83 Therefore, the phallus of the baby is more
prone to injury and infections if circumcision is performed at
that time.

Review of the previous literatures about the prepuce showed
that it has unique histological structure; being covered exter-
nally by skin and lined by mucosa, or thin skin internally. This
makes it to be used as an autologous full-thickness graft. It
also has good elastic tissue, avoiding secondary retraction.é2
Moreover, its lamina propria is very vascular4, leading to
good healing. The graft is used for repair of many defects,
especially congenital anomalies of the male urethra. New-
borns with visible penile anomalies are best treated by de-
ferring the procedure until the defect can be corrected using
general anesthesia at few months of age.84 Therefore, the
baby must be carefully examined before performing the
circumcision to exclude such congenital anomalies.

Research Recommendation

Prospective studies are needed to better understand the
structure of the inner layer of the prepuce at different ages,
aiming to define if it is a mucous membrane or skin or it be-
gins as mucous membrane then becomes keratinized with the
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the advance of age. This will enable the plastic surgeons to
better plane its clinical uses as a graft. Also, it will help to
know the source of wetness of the preputial sac, whether it is
secretions from the inner layer or colonization of bacteria
and other microbes. Up to 30% of couples are unable to
conceive, in spite of failure of the basic infertility evaluation
to reveal any obvious abnormality. They are determined to
have unexplained infertility.85 Houle8¢ stated that circumcision
reduces the incidence of infertility through prevention of
Chlamydia infections. Based on our proposal of the potential
role of the preputial sac as a trap for the ejaculated semen,
the sac might be a factor in cases of unexplained infertility.
This suggestion might be investigated through future studies.

Conclusions

Male circumcision is a legacy of the human civilization, origi-
nating in Egypt. It confers many prophylactic benefits for the
recipient and his female partner. At the same time, it is more
or less safe procedure, having minimal risks. It might be rec-
ommended as a prophylactic measure for all males. The re-
moved prepuce is not vestigial but an important and unique
structure, used in repair of the common malformations of the
penile urethra.
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