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Summary

Objective: The recent scale-up in neonatal circumcision (NC) may require strategies to reduce

complications. This study evaluated complications of NC requiring surgery.
Methods: A prospective analysis of 64 patients with complications of NC managed by surgery between

June 2006 and May 2012 at the University of Nigeria Teaching hospital Enugu was conducted.

Results: Circumcision was performed by nurse in 54 (84.4%) patients, traditional practitioner in 5

(7.8%) and doctor in 5 (7.8%), at a median age of 9 days (range: 2–21 days). Complications noticed
1 day to 7 years (mean: 7.8 months) after circumcision were glanular adhesion in 27 (42.2%) children,

meatal stenosis in 14 (21.9%), urethrocutaneous fistula in 11 (17.2%), trapped penis in 5 (7.8%),

implantation dermoid in 4 (6.2%) and glans amputation in 3 (4.7%). After treatment, outcome was

good in 59 (92.2%) patients, whereas 5 (7.8%) had residual defect.
Conclusion: NC may be associated with serious complications in our setting. Adequate training of

providers on safe procedure may minimize complications.

Key words: neonatal circumcision, surgical complications, challenges, outcome, cost, developing
country.

Introduction

Circumcision is the surgical removal of all or part of
the prepuce of the human male [1]. It is estimated
that one in three male individuals worldwide is
circumcized, with almost universal coverage in
some settings and low prevalence in others [2].
Circumcision is usually undertaken in neonates,
infants and older children for mostly religious and
cultural reasons and less commonly for medical rea-
son [1–4]. Over the past decades, there has been
controversy on the benefits of newborn circumcision.
While some earlier reports indicate that routine neo-
natal circumcision does not confer significant benefit
[5, 6], more recent randomized studies, however,
show that circumcision reduces the risk of acquiring
some sexually transmitted infections [7, 8]. On the
basis of the latter, circumcision has generated
public health interest, and more recently, the World
Health Organization, Joint United Nations Program
on HIV/AIDS and several nations with high preva-
lence of HIV/AIDS have considered incorporating
neonatal and adult circumcision as a long-term
HIV prevention strategy [9].

Circumcision as a procedure can result in compli-
cations. Most of the complications tend to occur
early and are minor and treatable [4, 10]. However,

serious complications occasioning mortality can also
occur [11]. Between these extremes are a variety of
late complications that may require operative treat-
ment to correct [12]. The surgical treatment of the
complications may be daunting in some cases, and
in some children, there may be residual functional,
cosmetic or psychological deficit [3, 4, 10, 13].
Because neonatal circumcision will continue to be
practiced in sub-Saharan Africa for cultural/religious
reasons, and more recently as HIV/AIDS prevention
strategy, an appreciation of practices of circumcision,
complications of the procedure and the management
of these complications, including outcome, in this
setting may be imperative. This study aims to evalu-
ate the pattern, outcome, management challenges
and cost of treatment of complications of neonatal
circumcision requiring surgery in southeastern
Nigeria.

Materials and Methods

The paediatric surgery sub-department of the
University of Nigeria Teaching Hospital, Enugu
(UNTH), caters to most surgical needs of children
in southeastern Nigeria. The estimated population
of the region is 16 million persons, and the birth
rate is 35.5 births/1000 population [14]. Ritual
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neonatal circumcision is part of the culture of the
southeastern region of Nigeria, but the procedure is
not routinely performed in UNTH, as most of the
cases are undertaken in the primary and secondary
health care facilities or by the traditionalists.
Occasionally, however, special cases like preterm
neonates or neonates with other anomalies managed
by the sub-department may undergo circumcision
after request by the parents, usually after successful
management of their primary condition. The sub-de-
partment is also responsible for the management of
surgically correctable complications of circumcision.
These cases are mostly referred from the primary and
secondary health care facilities in the region. On pres-
entation, the affected children are evaluated, type of
complication is noted and the patients are planned
for definitive treatment.
From June 2006, children with complications aris-

ing from neonatal circumcision who presented to our
unit were recruited into the study after consent by the
parents. This is a prospective cohort study of the chil-
dren. On presentation, we collected data on the prac-
tice of circumcision, including age at circumcision,
type of provider, type of complication and the
interval from the circumcision to the notice of the
complications by the parents. We could not collect
data on the method of circumcision used, as the par-
ents were not consistently informed of the methods by
the providers. Other data collected were age at pres-
entation to our service and the interval from notice of
the complications to presentation.We also noted find-
ings at operation, operative procedure, postoperative
complications, duration of admission, outcome of
treatment and overall cost of management of the cir-
cumcision complication. The overall costs include the
consultations, admission, drugs and operation.

Data analysis
Statistical Package for Social Sciences (SPSS 15.0
version, SPSS Inc, Chicago, IL) was used for data
entry and analysis. Results were expressed as percent-
ages, median or mean.

Results

Over a period of 72 months (June 2006 to May 2012),
64 children were studied. Their median age at pres-
entation was 23 months (range: 1 month to 10 years),
but circumcision was undertaken at a median age of 9
days (range: 2–21 days). Circumcision was performed
by nurse in 54 (84.4%) children, traditional practi-
tioner in 5 (7.8%) and medical officer in 5 (7.8%).
Overall, the interval from circumcision to the time
the complications were noticed varied according to
the complication, and ranged from 1 day to 7 years
(mean: 7.8 months).

Complications of circumcision
This is summarized in Tables 1 and 2

Redundant prepuce and glanular adhesion. There
were 27 (42.2%) children with this complication.
They underwent circumcision at a median age of 8
days (range: 2–14 days) by nurse in 23 cases, doctor
in three and traditional practitioner in 1. The interval
from circumcision to the notice of the complication
ranged from 2 to 83 days (mean: 26� 20.6 days), but
the children presented at a median age of 7 months
(range: 2 months to 10 years). All the patients under-
went release of glanular adhesion, excision of the
redundant prepuce and refashioning to achieve
good cosmesis. The two patients with dorsal chordee
underwent additional degloving of the penis, which
eliminated skin tethering and corrected the chordee.
All the cases were managed as day care. There were
no postoperative complications after an average
follow-up of 5 months (range: 1–8 months). The
average cost of treatment was US$ 100 (range: US$
50–175).

Meatal stenosis. The 14 (21.9%) children with
meatal stenosis presented at a median age of 3
years (range: 2–8.5 years), but underwent circumci-
sion at a median age of 10 days (range: 8–14 days) by
nurse (n¼ 11), doctor (n¼ 2) and traditional practi-
tioner (n¼ 1). The meatal stenosis was noticed after
an average interval of 1.6 years (range: 6 months to 7
years). Of these patients, seven had straining at mic-
turition, four had dysuria and two presented with
acute retention. There was no renal impairment in
any of the cases. Posterior urethral valve was
excluded with voiding cystourethrogram. Ventral
meatotomy was undertaken in all the cases. After
an average hospital stay of 2 days (range: 1–3
days), and average follow-up of 4 months (range:
2–7 months), there were no postoperative complica-
tions. The cost of treatment ranged from US$ 75 to
200 (mean: US$ 118).

Urethrocutaneous fistula. Eleven (17.2%) children
with urethrocutaneous fistula (Fig. 1) after neonatal
circumcision presented to our unit at a median age of
6 months (range: 1 month to 3 years). They under-
went circumcision between 7 and 21 days of life
(median: 9 days) by nurse (n¼ 9) and traditional
practitioner (n¼ 2). The fistula, which was noticed
after a period of 1–7 days (mean: 4 days), was cor-
onal in eight cases and distal penile in three. The
patients were managed by limited degloving of the
penis and two-layer repair of the urethra defect.
Four (36.4%) patients developed postoperative com-
plications (recurrence of fistula in two, surgical
wound infection in two). The average duration of
hospital stay was 12 days (range: 3–20 days); the
average duration of follow-up was 8 months (range:
3–13 months); and the cost of treatment ranged from
US$ 160 to 565 (mean: US$ 350).
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Trapped penis. There were 5 (7.8%) children with
trapped penis (Fig. 2). The median age at circumci-
sion was 10 days (range: 9–21 days), and the proced-
ure was performed by nurse in four cases and by
traditional practitioner in the remaining one.
Although the trapped penis was noticed between 1

and 3 months (mean: 2 months) of circumcision,
the children presented at a median age of 3 years
(range: 6 months to 8 years). All the patients under-
went release of glanular adhesion, excision of the
redundant prepuce and refashioning to achieve
good cosmesis. Surgical wound infection was the

TABLE 1
Summary of the age at circumcision, provider of circumcision and interval to the notice of complications among the

64 children with complications of neonatal circumcision

Type of complication n Median age
at circumcision

Provider Mean interval
to notice
complication

Nurse Doctor Traditionalist

Redundant prepuce and
glanular adhesion

27 8 days 23 3 1 26 days

Meatal stenosis 14 10 days 11 2 1 1.6 years
Urethrocutaneous fistula 11 9 days 9 – 2 4 days
Trapped penis 5 10 days 4 – 1 2 months
Implantation dermoid cyst 4 8 days 4 – – 1.6 years
Glans amputation 3 10 days 3 – – 1 day

TABLE 2
Median age at presentation, treatment procedures and the cost of treatment of the various complications among the

64 children with complication after neonatal circumcision

Type of complication Median age at
presentation

Procedure Average cost of
treatment (US$)

Redundant prepuce and
glanular adhesion

7 months Surgical release, refashioning 100

Meatal stenosis 3 years Meatotomy 118
Urethrocutaneous fistula 6 months Penile degloving and repair 350
Trapped penis 3 years Surgical release, refashioning 180
Implantation dermoid cyst 3 years Complete excision 100
Glans amputation 2 years Glans reconstruction, meatoplasty 700

FIG. 2. Trapped penis in a 1-year-old patient. He
presented with acute urinary retention.

FIG. 1. Distal penile postcircumcision urethrocuta-
neous fistula in a 2-year-old patient.
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postoperative complication in one patient. The aver-
age duration of hospital stay was 2 days (range: 1–4
days), and the duration of follow-up ranged from 1
to 3 months (mean: 2 months). The cost of treatment
ranged from US$ 150 to 250 (mean: US$ 180).

Implantation dermoid cyst. All the four children
with this complication underwent circumcision per-
formed by nurse at a median age of 8 days (range:
8–10 days; Fig. 3). Although the complication was
noticed between 6 months and 3 years (mean: 1.6
years) of the circumcision, the children presented at
a median age of 3 years (range: 2–5 years). All the
cases were managed by complete excision as day care.
After 3–18 months (mean: 9 months) of follow-up,
there were no postoperative complications. The aver-
age cost of treatment was US$ 100 (range: US$
70–150).

Glans amputation. Three children presented to our
unit with glans amputation (Figs 4 and 5) at a median
age of 2 years (range: 6 months to 3 years). All three
underwent circumcision performed by nurse at a
median age of 10 days (range: 9–12 days). Two of
the patients underwent partial amputation, and the
remaining one underwent complete amputation of
the glans. The management at the time the complica-
tion was noticed could not be ascertained, but they
have all undergone attempts at surgical correction
before referral to our hospital. The cases were man-
aged by glans reconstruction and meatoplasty. Two
of the patients developed neomeatal stenosis, which
was managed by repeated dilatation. The period of
admission ranged from 10 to 21 days (mean: 14
days), and the average duration of follow-up was

10 months (range: 8–12 months). The cost of treat-
ment ranged from US$ 400 to 850 (mean: US$ 700).

Delayed presentation
Overall, the interval from the period the complica-
tions were noticed to the time of presentation for
definitive treatment ranged from 1 month to 9
years (mean: 1.8 years). Children with postcircumci-
sion urethrocutaneous fistula had the least interval,
and those with trapped penis had the longest interval
(Table 3)

Outcome
There were 7 (10.9%) postoperative complications,
including neomeatal stenosis (2), surgical wound in-
fection (3) and recurrent urethrocutaneous fistula (2).
Overall, outcome was good in 59 (92.2%) cases, while

FIG. 3. Postcircumcision penile dermoid cyst in a
5-year-old patient. It was completely excised without
recurrence.

FIG. 4. Complete glans amputation. The patient pre-
sented at the age of 3 years after several attempts at
repair. Challenges were both cosmetic and
functional.

FIG. 5. Partial amputation of the penis in a patient
who presented at the age of 6 months.
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5 (7.8%) patients had residual defect. There was no
mortality. The residual defects were persistent scar-
ring and disfigurement in the three cases with penile
amputation and two cases with trapped penis.

Discussion

Unlike the report from more developed countries
that revealed lower complications from circumcisions
performed by nurses [10, 15], the present report and
some previous reports in developing countries seem
to indicate otherwise [10, 16]. This is largely subject-
ive, and it would be worthwhile to know the relative
proportion of procedures performed by the various
types of providers in the population to attempt to
compare the complication rate relative to the type
of provider. If most are being performed by nurse
practitioners, then most complications would be ex-
pected to be from them. However, if most are per-
formed by traditional practitioners or doctors, it
would imply that they are doing a safer procedure,
as the patients experienced fewer overall complica-
tions and none of the procedures resulted in the
most serious complication of glans amputation.
This could be important to be able to determine
which sub-group may need more training or
supervision.

The number of cases in this study may not be a
true reflection of the actual incidence of the
postcircumcision complications going by the re-
ported complication rate of 2.1–35.2% in Africa
[11, 15, 17]. It may indicate that some cases may
either be ignored or might be managed outside the
tertiary centres. A more accurate incidence will re-
quire community-based study with long-term
follow-up of circumcised neonates to capture cases
that may manifest late [18].

Delayed presentation for definitive treatment fea-
tured prominently in our cases, with most delays seen

in children with trapped penis. Similar delays have
been reported in some developing countries [11]. The
delays may reflect the complex socio-cultural dy-
namics previously reported in our setting [19],
where poverty, ignorance and delayed referral con-
tribute in varying degrees to delayed presentation to
mainstream health care providers. Early recognition
and prompt presentation to appropriate health facil-
ity will impact on outcome. For instance, cases with
mild fistula, if identified early, might be managed
non-operatively with catheterization and local
wound care. Also, amputation of the glans, if identi-
fied within hours of occurrence, may be treated with
reattachment as free composite graft [20]. These
interventions may significantly improve outcome.
The spectrum of complications and the treatment

procedures in the present report is comparable with
those of the previous reports from developed and
developing countries [3, 4, 10, 12, 13, 16]. However,
the more severe complications like glans amputation
and urethral fistula are rare in developed countries
[10, 15]. This may be related to the method used by
the providers. Although this study was limited by
inability to determine the procedures used by the
various providers, previous reports have indicated
that more severe complications are associated with
the use of clamps and Plastibell [21–23].
The outcome of surgical treatment of most

postcircumcision complications in the present
report is good and compares with results from previ-
ous reports [3, 12, 13, 16]. In contrast, the outcome of
the more severe complications is variable, with cases
of glans amputations in our study having residual
deficit. The psychological morbidity of these
although rarely reported, and not assessed in our
study, might be enormous. In the same vein, the
cost of managing these complications may be huge.
The average cost of US$ 181 for managing these
complications in our setting with high level of pov-
erty, and per capita income of US$ 2600 [24], may
indicate, as some previous studies [5, 6], that circum-
cision is not a cost-effective good health policy.
However, when viewed against the backdrop of the
current medical evidence [7, 8], the overall health
benefits of neonatal circumcision outweighs the
risks, and such benefits may justify access to the pro-
cedure for those families who choose it. The benefits
include potential benefits ensued in infancy and
childhood (eg, reduction of urinary tract infections),
the longer-term benefits that may ensue in adoles-
cence and adulthood (eg, reduced risks of HIV, her-
pes simplex virus type 2 and human papillomavirus)
and potential benefits to female sexual partners of
circumcised men (eg, reduced bacterial vaginosis
and trichomonas) [7]. These benefits notwithstand-
ing, studies [25, 26] have raised issues of consent
and child rights, and argue that the decision about
whether to undergo this procedure should be left

TABLE 3
Time interval from the notice of the complications to

presentation for definitive treatment

Complication Time to presentation
Mean (range)

Redundant prepuce and
glanular adhesion

1.6 years
(2 months to 9 years)

Meatal stenosis 2.7 years
(1 to 6.8 years)

Urethrocutaneous fistula 10 months
(1 month to 3 years)

Trapped penis 3.5 years
(4 months to 8 years)

Implantation
dermoid cyst

1.3 years
(10 months to 2 years)

Glans amputation 1.8 years
(6 months to 2 years)
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until the child is old enough to make his own in-
formed health care choices.

Limitations of study
The study was limited by inability to determine the
procedure used by providers, total number of cases
performed in the population and the small number of
cases. The procedure used by the providers would
have helped to identify the method that leads to
most of the complications.

Conclusion

Neonatal circumcision in our setting is associated
with a variety of complications that will require
operative correction. Some of the complications
may become apparent several years after the proced-
ure, and may require careful follow-up to identify.
Surgical treatment, although costly, will result in
good outcome in majority of the cases, but a sizable
proportion of children with severe complications may
have residual cosmetic defect. Given the high preva-
lence of neonatal circumcision in our setting, and the
expected scale-up of the procedure for cost-effective
HIV prevention, it is imperative that providers are
adequately trained on safe procedures, to minimize
the complications.
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