Circumcision - Quo Vadis?
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Circumcision remains as the most common pe-
diatric surgical procedure in the United States and
the most controversial. Several studies have pointed
out that the sociocultural, religious, and psycho-
logical factors determine not only the circumcision
choice of parents but also the counseling practice of
physicians.

Ritual circumcision, often imbued with great
moral significance, has been part of the Muslim and
Jewish cultures for millennia, Routine circumcision
of neonates as prophylaxis against disease originated
in the nineteenth century and was soon accepted par-
ticularly in English-speaking countries. The pro-
cedure was advocated as a way of discouraging mas-
turbation, believed to cause mental and physical
ailments. It was claimed to prevent a range of ill-
ness, such as epilepsy and rectal prolapse 3%,

Currently, approximately one-sixth of the world's
male population is circumcised @3, In the United
States, neonatal circumcision is the most commonly
performed operation. One estimatc is that 80 % of
male newborns were circumcised in 1990 3¢ n
contrast, the circumcision rate in Canada and Aus-
tralia has recently plummeted to about 25 % of pre-
vious levels, and Great Britain and New Zeland have
virtually abandoned the procedure.

In 1975, the American Academy of Pediatrics
(AAP) cstablished a task force on neonatal cir-
cumcision. It concluded that routine neonatal cir-
cumcision carried no valid medical indications (31).
However, when subsequent studies reported that un-
circumcised infants were at increased risk of urinary
tract infection, the AAP established a second task
force in 1989 who concluded: "Newborn cir-
cumcision has potential medical advantages as well
as disadvantages and risks. When circumcision is

being considered, the benefits and risk should be
explained to the parents and informed consent ob-
tained 29)."

This noncommittal statement from AAP has re-
newed the neonatal circumcision debate, with all of
its emotional overtones. From proponents of neo-
natal circumcision, there are warnings that the intact
prepuce invites bacterial colonization, which leads
to ascending urethral infection, the route to acute
pyelonephritis and sometimes permanent renal dam-
age. On the opposing side, no proof exists that un-
circumcised male infants who sustain urinary tract
infection will have future urologic problems. Fur-
thermore, routine circumcision is not so simple a
procedure or without peril.

Because pediatric urologists and surgeons are part
of this complex picture, what evidence should they
consider before deciding to encourage or discourage
parcnts about this procedure? This article sorts
through the circumcision tangle and separates facts
from assumptions about circumecision.

Foreskin anatomy

The foreskin develops in the fetus between the
third and fifth months of gestation, with the dorsal
aspect growing more rapidly. As the glandular ureth-
ra closes, so does the ventral prepuce and symmet-
rically covers the glans. Once the glans is com-
pletely covered, there is fusion of the inner epi-
thelium of the prepuce and the epithelium of the
glans itself, both composed of stratified squamous
epithelial cells. Usually in the first three to four
months of life, the squamous cells begin to ke-
ratinize and arrange as whorls ("infant smegma").
This whitish, cheesy material is made up of des-
quamated epithelial cells in a moist environment and
may be inappropriately interpreted as purulence.
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These naturally shedding skin epithelia migrate to
the tip of the foreskin and escape with routine
cleansing. Infant smegma is not to be confused with
the oily substance produced by Tyson's glands in the
adult pubertal males. Adult smegma acts as a pro-
tective lubricating function of the glans under the fo-
reskin 1%,

In the neconate, the prepuce is retractable in only
4 9. In almost 50 % of newborns, the prepuce can-
not be retracted sufficiently to visualize the external
urinary meatus. By six months of age, the prepuce
can be completely retracted in about 20 %; by three
years of age, 10 % of boys still have unrctractable
foreskin %), Complete scparation of the foreskin
from underlying glans, even if the prepuce is
retractable, has occurred in only 37 % of six year old
boys. In puberty, virtually all [oreskins become
retractable %, Since most boys in the United Sta-
tes are circumcised, there is little opportunity for
U.S. physicians to study the natural history of the
uncircumcised penis. This separation process beging
at birth, and continues throughout childhood, maybe
as long as 10 to 14 years.

Penile hygiene and foreskin problems in
childhood

A common argument for neonatal circumeision is
that it improves penile hygiene and prevents disor-
ders such as balanitis, phimosis and paraphimosis. In
a report from the United States, balanitis was more
common among uncircumcised patients (6 % vs.
3%); so was penile irritation (4 % vs. 1 %) (19, The
major limitation of this study is clearly a ret-
rospective reliance on history and the difficulty with
data analysis.

Warner and Strashin in 1981 indicate that about
10 % of males not circumcised at birth will even-
tually require circumcision G, A careful as-
sessment of the paper, however, finds no population
base for which this statistic was derived. The Fin-
nish National Board to Health in 1970 showed that
0.023 % of males require hospitalizaton for foreskin
problems. In the United States, this figure is 50
times greater, most likely representing the frequent
request for non-medically indicated circumecision
after the neonatal period. Worldwide, foreskin prob-
lems are treated medically, rarely surgically. Inor-
dinate attention given (o the foreskin hygiene in the
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United States will often culminate in forced foreskin
retraction. Such forced retraction involves stretching
or tearing the foreskin and may be the cause of the
very problem we are trying to avoid.

Link to penile and cervical cancer

Squamous cell carcinoma of the penis occurs al-
most exclusively in men not circumcised at birth
(7.26) 1t occurs much more often in developing na-
tions where circumcision is rare and men do not
practice good hygiene 9.32) The reliability of such

" epidemiologic data from developing nations has,

however, been disputed 33,

Swafford in 1985 updated statistics on penile can-
cer from Denmark and found the lifetime risk of pe-
nile cancer among uncircumcised males to be 1 in
909 cases 2%, This data remains difficult to interpret
accurately, since non-random samples are the basis
for much of the data. The incidence of penile cancer
is so rare that statistics from countries where cir-
cumcision is practiced, i.e. United States, compared
with countries where it is not practiced, i.e., Scan-
dinavia, cannot show a significant difference. It is
apparent that the incidence of penile cancer in the
uncircumcised population in the United States is
greater than in circumcised, but socio-economic and
hygienic factors certainly play a significant role in
this difference 1921,

An association between cervical cancer and the
presence of an intact foreskin in the sexual partner
has been suspected on the basis of a low incidence
of cervical cancer in Jewish women (%), However,
subsequent cpidemiologic studics have been unable

to confirm a protective effect of circumcision (3.18),

Association with Sexually Transmitted Disease
(STD)

Data supporting a clear relationship between ve-
nereal diseases and the presence of foreskin are not
convincing. Virtually all of the various reports sulfer
from problems in study design in that they have not
been well controlled for variables such as lifestyle,
personal hygiene, race, socioeconomic status, access
to medical care. Recently, Cook et al reported a
cross-sectional study of 2776 heterosexual men at-
tending a sexually transmitted disease clinic where
they compared the effect of circumcision after ad-



justing for age, race, area of residence. They con-
cluded that the results do not show a definitive
benefit of circumcision; although uncircumcised
men were more likely to have syphilis and gon-
orrhea, circumcised men were more likely to have
genital warts and equally likely to have nongono-
coccal urethritis and genital herpetic lesions ©),

In the past few years, an ominous association be-
tween an intact foreskin  and human im-
munodeficiency virus (HIV) infection has been re-
ported from Africa. J Neil Simonsen and co-workers
at the University of Nairobi, Kenya, studied HIV in-
fection among men attending STD clinic. They had
a history of consorting with a population of pros-
titutes that had a documented 85 % rate of HIV se-
ropositivity. Compared to 8 % of circumcised men,
20 % of uncircumcised ones were HIV-positive 27,
Some hypotheses for increased risk of HIV trans-
mission are that the preputial sac may provide a pro-
tected environment that allows for more prolonged
exposure of male genital epithelium to the genital or
rectal secretions of the infected partner. Also the
foreskin may be more susceptible to trauma with de-
velopment of microabrasions during vaginal or rec-
tal intercourse compared with that of circumcised
men. Studies in the United States on the assoclation
of HIV and circumcision status arc difficult to dis-
cern, in part becausc of the increased rate of high
risk behavior and the high rate of circumcision (22,

Association with Urinary Tract Infection (UTT)

Reports of an association between an intact
foreskin and UTI of infancy are primarily re-
sponsible for the resurgence of sentiment in favor of
neonatal circumcision. In a series of studies, Thomas
E Wiswell and his colleagues at United States Army
hospitals found that uncircumcised boys had an
estimated 1.1 % to 4.2 % incidence of symptomatic
urinary tract infections requiring hospitalization.
This morbidity is reduced to an estimated 0.1 % to
0.2 % by circumcision alone (36), Although  well
designed, the studies by Wiswell and his colleagues
were retrospective, involved many hospitals, and
was directed to a specific (military dependents)
population. Before routine neonatal circumcision
could be advocated, prospective study among dil-
ferent socioecconomic groups merits consideration.

Further evidence that the uncircumcised infant is

more susceptible to urinary tract infections comes
from the International Reflux Study. When the In-
ternational Reflux Study compared their pooled data
base populations, the only significant difference
between the two groups (European versus USA) was
a higher incidence (20 % versus 10 %) of males in
the European group Qo ¢ js quite possible that cir-
cumcision has altered the incidence of urinary tract
infections in the United States.

Although this finding in itself, is not an indication
for routine neonatal circumcision, it may be possible
for us to define a subset of patients who may benefit
from circumcision. Such a group consists of boys
who are found to have prenatal hydroncphrosis.
Postnatal care should include antibiotic prophylaxis
and circumcision while further diagnostic eval-
uations are being pursued.

Indications and contraindications

True medical indications for circumcision are dif-
ficult to assess since so many are done at the
family's  wishes. Such conditions as posthitis,
balanoposthitis, phimosis, and paraphimosis are ex-
tremely rare. All of these inflammatory processes,
alone or in combinations, may be indications for cir-
cumcision. However, inability to retract the foreskin
in the neonate is not an indication.

Circumcision is contraindicated in essentially any
penile anomaly, including hypospadias, cpispadias,
chordee without hypospadias, or webbed penis. In
one of the rare anomalies of hypospadias, there is a
split glans with a meatus and megalourethra at the
subcoronal area, the megameatus-intact prepuce
(MIP) variant ! D, This unusual anomaly has an in-
tact foreskin and therefore it is difficult to detect
prior to routine circumcision. These can usually be
detected as the foreskin is freed up from the glans
fusion. Circumcision is also contraindicated by pre-
maturity, instability, or a bleeding diathesis.

The techniques of circumcision

In the United States, neonatal circumcision is usu-
ally performed by the obstetricians in the nursery or
in some cases, in the delivery suite. In the past, no
anesthesia was used; this should be discouraged
today. A penile block can be easily accomplished
using 2 cc of 0.5 % bupivacaine (Marcaine) and
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blocking the dorsal neurovascular bundle just under
the symphysis. Local infiltration of Lidocaine with
1:100,000 of epinephrine is also acceptable. Most cir-
cumcisions of newborn boys are performed using one
of three mechanical aids. Regardless of the choice,
the penis is first examined and adhesions between the
glans and prepuce are lysed with a probe or clamp.
Sometimes a dorsal slit may be required.

Plastibell: After making a dorsal slit on the
foreskin, an appropriate size (chosen from a se-
lection of diamecters) Plastibell ring is placed over
the glans. A heavy silk ligature is placed tightly onto
a groove in the ring and the redundant foreskin is
excised sharply. The ring remains in place for a pe-
riod of 5 to 10 days as the edges heal. The use of too
tight a ring should be avoided as it will compress the
glans and lead to ischemia (8,

Gomeco clamp: Most obstetricians prefer this in-
strument. This metal device crushes the foreskin in
such a way that a symmetric incision can be made
and bleeding is controlled when the clamp is re-
moved. The edges are fused together and no extra
devices are left attached ('),

Mogen clamp: This device is used most often by
mohuls for ritual Jewish circumcision and requires
prior supervised experience before using. It is a flat
crushing device that exerts an enormous amount of
compression on the foreskin edges. Since the glans
retracts bencath the clamp, there is a risk of excising
the tip if care is not taken. Currently this is the most
common litigious circumeision injury.

In older infants, a sleeve resection of the foreskin
with good cautery control for hemostasis is the most
acceptable method. Use of cautery with cir-
cumcision is strictly limited to direct fulguration of
individual vessels. If a metal clamp has been used
and cautery applied, a severe penile burn can occur
with slough of the penis.

Complications

Almost all of the complications of circumcision
can be avoided by adherence to simple principles:
strict asepsis, removal of the correct amount of inner
and outer prepuital epithelium, and adequate
hemostasis. Yet many problems arise becausc cir-
cumcision is looked upon as a minor procedure and
therefore relegated in many centers to the newest
physicians, who often perform the majority of
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foreskin removals with little direct supervision or
prior instruction 28

Bleeding: Excessive bleeding is by far the most
common complication. The reported incidence of
bleeding after circumcision ranges from 0.1 % to as
high as 35 %, depending on the series A3:1417),
Although most episodes are minor and can be con-
trolled by compression of the incision, suturing may
be required. Injection of epinephrine (1:100,000)
may also be helpful (V.

Infection: The reported incidence of infection
ranges from 0.5 to 10 % (%19, A great majority are
of little consequence; however, major morbidity and
mortality have been reported with staphylococcal or
streptococcal sepsis ).

Asymmetric or inapropriate excision: Circum-
cision lends itself to errors in that excision of tissue
can be too much or too little. When insufficient skin
and inner preputial epithelium are removed, the
penis appears not to have been circumcised. Al-
though not a medical threat, this is the most com-
mon cause for complaint by disgruntled parents.

Removal of too much skin from the penile shaft
and excision of too little inner preputial skin is the
most common technical error which lead to about
2 % incidence of post-circumcision phimosis. Be-
cause of the excessive inner preputial skin, the penis
dunks beneath the junction of the inner and outer in-
cision line, which then contracts, creating a phimosis
over the top of the glans. This gives the appearance
of a micropenis or hidden penis or amputation of the
glans. After scar contracture, thc penis cannot be
reduced. An incision must be made in the dorsal
aspect in a vertical fashion, and closed transversely
in order to relieve this condition %39, Usually
these complications can be avoided by marking the
location of the corona on the skin surface and com-
pletely freeing the inner preputial epithelium from
the glans before excising the foreskin or applying
the clamp a7,

Separation of skin edges: Pediatric urologists
and surgeons are often called to evaluate raw sur-
faces of granulating tissue created when the skin
edges of a circumcision separate widely. This defect
looks very worrisome at the time, but will com-
pletely heal up without a rigid scar. Penile skin has
an enormous regenerative capacity with nice elastic
skin. Skin grafting procedures or scrotal skin flaps
are unnecessary.



Meatitis, meatal ulcer, meatal stenosis: Meatitis
is a common consequence of circumcision varying
between 8 % to 31 % (17, Meatitis and meatal ulcer
may occur because the glans is no longer protected
by the prepuce after circumcision, and the urethral
meatus is injured by the ammonia in urine-soaked
diapers @, The most common late complication
from circumcision is meatal stenosis as a result of
cicatrix formation secondary to meatitis *¥. A re-
cent theory attributes meatal stenosis to ischemia
caused by ligation of the frenular artery with cir-
cumeision %),

Skin bridges: Another late complication after cir-
cumcision is the formation of skin bridges between
the glans and the skin of the penile shaft. The
bridges can tether the erect penis to cause pain and
penile curvature. A possible etiology may be due to
insufficient excision of inner preputial epithelium
leading to a fusion of shaft skin, inner preputial epi-
thelium and glans at a single fixed point (7) These
bridges may be incised after placement of local
ancsthesia in the office.

Fistulas: Urethrocutaneous fistulas may occur in
the subcoronal area following circumcision with
clamp or Plastibell type techniques. The fistulas pre-
sumably occur because the urethra is pulled into and
crushed by the circumcision clamp or is incised
either with a knife. A suture placed for hemostasis
of the frenular artery may erode into the urethra. The
MIP variant of hypospadias is sometimes confused
as a circumeision injury eH

Lymphedema: Lymphedema is a devastating
complication of circumcision which leads to genital
and perineal swellings. It probably is related to the
inflammation of the healing process of the circumci-
sion that obstructs the lymph drainage. Patients may
have a family history of Milroy's disease or a pres-
ence of mild edema of their genitalia at birth. It is a
definite contraindication to routine circumcision.
The chronic lymphedema may require excision of
the entire penile and scrotal skin with skin grafting.
The results are not good (4,

Penile necrosis: Necrosis of the glans or of even
the entire penis has been reported, the latter being
extremely rare. Distal ischemia producing such tis-
sue loss may result from infection, use of con-
centrated solutions of epinephrine, or overly vigor-
ous attempts at hemostasis with suture or cautery.
Obviously, electrocautery should not be used in con-

junction with a metal circumcision clamp (e.g., the
Gomco clamp).

Conclusions

The most compelling argument for circumcision
is to avoid the apparently higher incidence of uri-
nary fract infections in uncircumcised infants in the
first six months of age. Whether the risk of infant
UTTI is great enough to recommend routine neonatal
circumcision, however, remains conjecture. With
increased use of ultrasound in prenatal care, a sub-
group of boys with antenatal hydronephrosis may
benefit from neconatal circumcision. Even if con-
sensus is unattainable, perhaps a fresh focus on re-
search and prospective clinical studies will begin to
clarify the unresolved issues.
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