
Balanitis xerotica obliterans (BXO) has long been recog-
nised as a cause of pathological phimosis in children (Fig 
1).1,2 It is an inflammatory process is of unknown aetiol-
ogy, affecting the prepuce, glans and urethral meatus. The 
natural history of the disease in adults is well documented; 
progression of the disease can cause meatal stenosis and 
urethral stricture.3 There are few available data regarding 
such complications in boys. Therefore, when presented 
with abnormal appearances of the meatus at circumcision 
for BXO (Fig 2), the optimal management plan is uncertain. 
Subsequent treatment and follow up can be variable, even 
within an institution. Our aim was to develop a standardised 
management plan for such patients within our unit.

Methods
We carried out a retrospective review of clinical and histo-
logical findings from a series of circumcisions performed 
under the care of a single consultant between 1995 and 
2008. A total of 107 boys underwent circumcision for phimo-
sis with a clinical diagnosis of BXO that was subsequently 
confirmed on histology. Of these, 23 (21%) had an abnormal 
appearance of the meatus at operation. Their case notes 
were reviewed for age at operation, presenting symptoms, 
intraoperative management, post-operative management, 
subsequent outcome and follow up.

Results
Patients’ ages ranged from 3 to 15 years (mean: 9 years). 
Patients commonly presented with phimosis and recurrent 
balanitis. Other symptoms included poor urinary stream 
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ABSTRACT
INTRODUCTION The aim of this study was to develop a standardised management plan for boys with abnormal appearance of 
meatus at circumcision for balanitis xerotica obliterans (BXO).
METHODS Between 1995 and 2008, 107 boys underwent circumcision for BXO (confirmed on histology). Of these, 23 had 
abnormal appearance of the meatus at operation; their case notes were reviewed for age, presenting symptoms, management, 
outcome and follow up.
RESULTS The age range at operation was 3–15 years (mean: 9 years). Patients commonly presented with phimosis and balani-
tis. Seven patients had an additional procedure at circumcision: six had meatotomy, one had meatal dilatation. Thirteen were 
treated with topical steroid cream post-operatively. Eight of these (62%) subsequently required meatotomy. Three patients 
were observed and did not require further intervention. Meatotomy was required in 9 patients, 6–29 months after circumcision 
(mean: 11 months). Two patients required dilatation, including one with a previous intraoperative meatotomy, who required 
multiple dilatations.
CONCLUSIONS We propose the following standardised management plan: 1. With clinical evidence of BXO at circumcision, 
prepuce should be sent for histology. 2. If BXO is confirmed but the meatus appears normal, patients should be seen once 
post-operatively to give information about meatal stenosis. 3. When the meatus appears scarred with a narrowed lumen at 
operation, a meatotomy should be performed, with follow up for at least two years. 4. If the lumen is scarred but adequate, 
patients should be followed up in clinic for the same period for possible development of stenosis. 5. Topical steroid cream can 
be considered for voiding discomfort without decreased urine stream.



Figure 1 Phimosis secondary to balanitis xerotica obliterans Figure 2 Meatal stenosis secondary to balanitis xerotica 
obliterans

(n=4), urinary retention (n=4), paraphimosis (n=1) and 
hydronephrosis (n=1). Sixteen patients (70%) had a meatus 
that was scarred but with an adequate lumen. Seven pa-
tients (30%) had a meatus with a narrowed lumen and a fur-
ther procedure was performed at the time of circumcision  
(Table 1). Of these, six had a meatotomy and one had dilata-
tion of the meatus.

After the operation, three patients were simply observed 
following circumcision and did not require any further 
intervention. Thirteen patients (56%) were treated with 
topical steroid cream in the post-operative period (including 
two who had early meatotomy/dilatation). Of these patients, 
eight (62%) subsequently required meatotomy, includ-
ing the patient who had an intraoperative dilatation. Late 
meatotomy was necessary in a total of 9 patients, between 6 
and 29 months after circumcision (mean: 11 months).

Two patients required meatal dilatation, including one 
with a previous intraoperative meatotomy. This patient 
required multiple (self) dilatations and had a prolonged fol-
low-up period of 13 years. Another patient was lost to follow 
up. After excluding these two patients, the mean follow-up 
period was 14 months (range: 1.5–42 months).

Discussion
BXO has long been recognised as a cause of secondary 
phimosis in boys.1,2 More recently, there have been several 

studies that have found the incidence of BXO in circumcised 
boys to be higher than previously thought.4,5 It has also been 
suggested that BXO may be underestimated on clinical ex-
amination alone.6 In the literature, BXO in adults has been 
shown to be associated with a higher incidence of meatal 
stenosis and urethral strictures.3 Our data highlight the 
fact that BXO in children can also progress to involve the 
meatus.

Although meatal stenosis in boys with BXO has been 
described previously,7 we were surprised to discover that 
it was in a high proportion of cases (21%). It is difficult to 
establish the true incidence of meatal involvement as there 
is little available literature on the subject. In a large series 
of 1,178 childhood circumcisions, Kiss et al found that of 471 
boys with BXO only 2% had meatal involvement.4 In two 
smaller studies, meatal involvement was found in 4 of 37 
patients (11%)6 and 20 of 41 patients (49%)8 respectively.

It has been suggested that circumcision is potentially 
curative for BXO, even when extending onto the glans.2,4 
The majority of our patients underwent circumcision at the 
time of surgery only, as it was hoped that removal of the fore-
skin would halt disease progression and allow any meatal 
involvement to resolve. However, when meatal stenosis 
was demonstrated at the time of circumcision, we felt it was 
appropriate to perform a further intervention (meatotomy/
dilatation) to prevent obstruction to the urinary stream. 
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Table 1 Outcome of patients with histologically confirmed balanitis xerotica obliterans and abnormal meatus at circumcision

Total number of 
patients

Follow up only Steroids only Late meatotomy Late dilatation

Meatus scarred but 
adequate

16 (70%) 3 4 8 1

Meatus scarred and 
lumen narrowed

7 (30%) 4 1 1 1 (multiple, self)

The importance of follow up is clearly demonstrated by our 
study: a large proportion of patients (47%) required further 
intervention at an average of 11 months post-operatively  
(9 meatotomies, 2 dilatations). Without follow up, these 
complications may have been missed or diagnosed late, al-
lowing further progression of the disease.

Regular application of a topical anti-inflammatory has 
been recommended as treatment after circumcision to 
prevent progression/recurrence.6,9 Over half our patients 
received topical steroid cream. Unfortunately, 62% of 
these patients required a meatotomy at a later date. It is 
possible that patients who were prescribed steroid cream 
had ‘worse’ appearances at circumcision than those who 
were not prescribed steroids and were therefore at greater 
risk of developing meatal stenosis. We would be reluctant 
to conclude that the use of topical steroids was ineffective 
from the results of our small study population, particularly 
as there is some evidence in the literature to suggest it has 
some benefits in the treatment of BXO albeit in the pre-
operative period.

A randomised, placebo controlled study of children with 
BXO by Kiss et al showed some clinical improvement in his-
tologically early and intermediate stage BXO when a topical 
steroid treatment was applied pre-operatively.10 They also 
suggested that it may inhibit further worsening in late stage 
BXO. Topical steroids may therefore be a useful adjunct in 
the post-operative management of more advanced BXO.

Conclusions
Our data demonstrate that BXO in children can progress to 
involve the meatus in a high proportion of cases. They also 
highlight the importance of following up such patients as 
in the months following circumcision nearly half developed 
complications that necessitated further surgical interven-
tion. Taking this into account, we propose the following 
standardised management plan:
1. With clinical evidence of BXO at circumcision, the pre-

puce should be sent for histology.
2. If BXO is confirmed but the meatus appears normal, pa-

tients should be seen once post-operatively at approxi-
mately three months, to give information about meatal 
stenosis, and then discharged if voiding is normal.

3. When the meatus appears scarred with a narrowed lu-
men at operation, a meatotomy should be performed, 
with follow up for at least two years. In the first year 
follow-up visits should be at three-monthly intervals. If 

there are no concerns, follow-up appointments can then 
be every six months.

4. If the lumen is scarred but adequate, patients should 
be followed up in clinic at the same intervals and for 
the same period as above for possible development of 
stenosis.

5. Topical steroid cream can be considered for voiding 
discomfort without decreased urine stream. Patients 
should be alerted to further intervention in situations 
with worsening symptoms.
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