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Problems with the prepuce (relating to pain, micturition, non-
retractibility or cosmesis) are common reasons for referral to
the paediatric surgical out-patients. Circumcision is one of the
most commonly performed surgical procedures in childhood
with nearly 11,000 boys under the age of 14 years circumcised
between April 2003 and March 2004 on the NHS in England
alone. In addition, over 2500 boys under 14 years underwent
other surgery to their prepuce during the same period.1

Surgeons from many different specialties see boys with
preputial problems including specialist paediatric surgeons,
general surgeons, urologists and plastic surgeons. In addition
to the operative workload, a considerable amount of out-
patient work is involved, often seeing children who do not
need surgical intervention.2

Despite its popularity, the indications for circumcision are
controversial, often exciting emotive responses in the litera-
ture.3,4 The Royal College of Surgeons of England guidelines on
circumcision state that the only absolute indication for circum-
cision is a pathological phimosis, with recurrent balanoposthitis
being a relative indication.5

One cause of pathological phimosis is balanitis xerotica
obliterans (BXO), a progressive fibrosis of unknown aetiology.6

BXO is generally, although not universally, accepted as an indi-
cation for circumcision.4,7–11 Whether or not BXO is considered
a reason to circumcise, it is a significant condition that, if not
recognised and treated appropriately, can result in a tight phi-
mosis and lead to meatal or urethral stenosis. Published series
of boys under 18 and 15 years, respectively, presenting for cir-
cumcision have found BXO in 5–6%.2,12

We examined a consecutive series of boys presenting for
consideration for circumcision to determine the nature of
the work-load created and the management decisions
made. We also reviewed the histological findings in the
foreskins of those boys who were circumcised.

Patients and Methods

Consecutive boys under 16 years of age referred between
May 2000 and May 2004 for consideration of circumcision to
a single general surgeon with an interest in paediatric
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ABSTRACT

INTRODUCTION Preputial problems are a common reason for referral to the paediatric surgical out-patient department. Many
boys referred do not need surgical intervention. One indication for intervention is balanitis xerotica obliterans (BXO), a poten-
tially serious condition previously considered rare in childhood.

PATIENTS AND METHODS Consecutive boys referred to a paediatric general surgical out-patient department with problems relat-
ing to their prepuce during a period of 4 years were included. The out-patient diagnosis and management was recorded. All
foreskins excised were sent for histological analysis.

RESULTS A total of 422 boys were referred, median age 6 years 2 months (range, 3 months to 16 years). Over half the boys
referred simply required re-assurance that all was normal with their penis. However, 186 boys (44.1%) were listed for surgical
procedures – 148 circumcision, 33 preputial adhesiolysis, and 5 frenuloplasty. There were histological abnormalities in 110
specimens (84.8%); chronic inflammation (n = 69; 46.6%), BXO (n = 51; 34.5%), and fibrosis (n = 4; 2.7%). Nineteen
(12.8%) specimens were reported as histologically normal. The overall prevalence of BXO in the boys referred was 12.1%.

CONCLUSIONS In this series, the percentage of boys circumcised and the prevalence of BXO were both higher than in other
published series. BXO may be more common and present at a younger age than previously thought.
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surgery were included. The out-patient diagnosis made was
recorded as was the management plan formulated. The
diagnoses made were: BXO, phimosis (implying a pathological
condition but not including those suspected of having BXO),
preputial adhesions, short frenulum, physiological phimosis
(referring to boys with a non-retractile foreskin considered
normal for their age and stage of development), or normal. The
management plans available were to: discharge, offer an open
appointment, arrange a follow-up appointment, divide preputial
adhesions, perform a frenuloplasty or circumcise. An open
appointment refers to cases where follow-up was not deemed
essential but the parents were given access to the clinic directly
should they have any concerns.

All boys were followed to discharge. All foreskins excised
were sent for histological analysis and the histological diagnosis
obtained.

Results

A total of 422 boys were seen in the clinic, median age 6 years 2
months (range, 3 months to 16 years). No boys in this series
presented for circumcision for religious reasons although one
boy requested circumcision because all the other male
members of his family were circumcised.

Figure 1 shows a flow diagram of the management of these
boys indicating the final outcome and the steps taken to get

there. In total, 186 boys had surgery: circumcision (n = 148),
adhesiolysis (n = 33), and frenuloplasty (n = 5). The majority
(93.6%) of boys who were operated on were only seen once in
clinic pre-operatively. All boys who had a diagnosis of BXO
made in clinic were circumcised after their first presentation,
others circumcised on a single presentation had a diagnosis of
phimosis. Those circumcised after follow-up were predomi-
nantly diagnosed as having a phimosis; three, however, had
been diagnosed as having physiological phimosis. Boys diag-
nosed as having preputial adhesions underwent adhesiolysis in
73.4% of cases, usually performed using topical local anaesthet-
ic in clinic, most of these at first presentation although two boys
had failed to improve by the time they were followed up and
underwent adhesiolysis at their second presentation. Six of the
eight boys diagnosed as having a short frenulum underwent a
frenuloplasty, all but one after their first presentation; one was
circumcised.

The vast majority of the other boys attending out-patients
simply required re-assurance, being either discharged or
offered an open appointment; for some parents, re-assurance
took more than one clinic visit. Indeed, one boy’s parents were
so concerned they took up the offer of three open appointments,
the decision to circumcise being taken at their fourth clinic visit;
the foreskin was normal on histological analysis. A few boys had
a follow-up appointment arranged; these boys either had diag-
noses that may have improved with time (such as preputial

Figure 1 Management pathway for boys presenting for circumcision.
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adhesions or a physiological phimosis) or were unsure at their
initial presentation whether they wanted surgery for their
preputial problems.

The initial management plan for each boy by age group is
shown in Figure 2. As can be seen, the younger the boy at pres-
entation, the more likely they were to be discharged or offered
an open appointment. However, in the older age ranges, fewer
boys were simply discharged, with the majority either being
given follow-up appointments or offered a surgical procedure.
Adhesiolysis was most commonly performed between the ages
of 6 and 10 years while frenuloplasty was only contemplated for
boys over the age of 10 years.

It is normal to find a number of chronic inflammatory cells in
the prepuce; however, foreskins were only reported as showing
chronic inflammation when there was a significant inflammato-
ry infiltrate, consistent with active inflammation.

Of foreskins excised, 84.8% showed significant histological
abnormalities with 34.5% of specimens having evidence of BXO.
The prevalence of BXO in the population of boys studied was
12.1%. Twenty-seven boys were suspected of having BXO at
their out-patient appointment; 24 (88.9%) of these were subse-
quently confirmed to have evidence of BXO on histological
analysis. Of the five boys for whom no histological diagnosis was
available, two had their surgery performed elsewhere and the
other three had no histology report on their foreskin available.

Figure 3 shows the histological diagnoses as a proportion of
each age group (having excluded those with no pathological
report available; n = 143). It can be clearly seen that in the
younger age groups chronic inflammation was the predom-
inant finding, this giving way to BXO as the most common

pathological finding in older boys. However, BXO was found in
all age groups; the youngest boy with confirmed BXO in the
excised specimen was 2 years 6 months old. Isolated fibro-
sis was an unusual finding restricted to those between the
ages of 3 and 6 years. The proportion of normal foreskins
remained constant throughout the age groups.

Discussion

In common with other similar series, the majority of boys
referred did not need any surgical procedure,2,12–15 with re-

Figure 2 Initial management decision by age.

Figure 3 Histological findings by age.
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assurance being sufficient intervention. The decision as to how
to follow-up the boys reveals how readily parents could be re-
assured that their child’s prepuce was normal. Those
discharged were content with simple re-assurance whilst those
given open appointments tended to have some residual
concerns. The younger the boy at presentation, the more likely
simple re-assurance was all that was required; older boys were
far more likely to have problems warranting intervention. This
is probably due to a combination of wide-spread misunder-
standing of normal development early in the life of the prepuce
and the fact that older boys will present because they are
subjectively experiencing a problem rather than because of the
concerns of a third party, most usually a parent but occasionally
another health worker such as the GP or health visitor. If
primary-care physicians could gain greater understanding of
the normal development of the prepuce,16 many referrals to
paediatric surgical out-patients and the attendant anxieties
could be avoided.

Abnormal pathology was demonstrated in over 85% of those
boys circumcised for whom a histology report was available.
This was despite circumcising more boys than other authors
have reported. Specifically, in our series, the prevalence of BXO
was more than double that in previous, comparable series
(12.1% versus 5–6%) whilst circumcising a greater proportion
of boys (35.1% versus 9–25%).2,12 Other published series from
British centres have reported circumcising boys presenting with
preputial problems in similar proportions to our series (28–34%)
series but these give no figures for the prevalence of BXO.14,15

The number of young children circumcised was, however, high-
er than in other series, 11% of those presenting under 2 years
and 20% of those between 2–4 years. Despite this, the highest
proportion of foreskins showing significant histological abnor-
malities was in those under 4 years (90%), predominantly
chronic inflammation but significant numbers of these young
boys were found to have evidence of BXO. This is in contrast to
other series where authors report finding no cases of pathologi-
cal phimosis in boys under 5 years of age.14

BXO has traditionally been considered a rare condition that
most commonly presents in adulthood.17 In our series, however,
it was a common histological finding overall and found fre-
quently in boys of a very young age. There are various possible
reasons for these findings. First, there may be a more selective
referral pattern from GPs locally. On appointment, the senior
author engaged with GPs and gave clear guidelines for referral
for circumcision. If this initial engagement had an effect, it could
reasonably be expected to wane over time; however, the propor-
tion of boys found to have BXO remained constant throughout
the 4 years of the series suggesting our findings cannot be
wholly attributed to a more selective referral practice. The
prevalence of BXO in the local population of Plymouth may be
higher than elsewhere in the country, accounting for our find-
ings. There is no obvious reason for this. Whilst BXO is known
to occur more commonly in Black and Hispanic patients,17 the

patients in our series were overwhelmingly of Caucasian origin.
It may be that BXO is generally more common or that it occurs
at a younger age than previously thought. This would have sig-
nificant implications for the boys developing BXO in childhood.
Circumcision is potentially curative for BXO, even when extend-
ing onto the glans,7 and timely treatment could prevent the com-
plications that can occur later in life.

Conclusions

If awareness and understanding of the normal development of
the prepuce was improved, many referrals to paediatric surgical
out-patients and their attendant anxieties could be avoided. All
clinicians seeing boys of any age with problems relating to their
prepuce should consider BXO in the differential diagnosis and
have a low threshold for intervention, be it surgical or otherwise.
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