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Abstract

: Circumcision is one of the most common surgical
procedures in children and may be associated with early and late complications. This
study aimed to determine the incidence, pattern, and associated factors of post-
circumcision complications in children attending Motahari Hospital, Urmia, Iran.

: This retrospective observational study included 300 boys
who underwent circumcision using either the Plastibell or sleeve technique during
the first half of 2025 and were followed for at least 6 months. Complications were
classified into early or late complications according to the time of onset and were
graded using the Clavien-Dindo system. Propensity score matching was used to
compare the two surgical techniques, and multivariable logistic regression was
performed to assess factors associated with complications.

: Overall, 29 children (7.9%) experienced at least one postoperative
complication. Of these, 18 events (6.0%) occurred within the first 30 days and 11
events (3.7%) occurred after 30 days. Structural complications were the most
common type. Most complications were graded | to Illb, but no grade IV or V
complications were recorded. After matching, no significant differences were found
between the Plastibell and sleeve techniques regarding overall, early, late, and severe
complications. Age and body mass index were not significant predictors of
complications.

: Post-circumcision complications were infrequent ranging from mild to
moderate. Given the notable proportion of late complications, follow-up for at least
6 months is recommended, and the choice of surgical technique may be guided by
the child’s clinical condition and surgeon experience.
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INTRODUCTION

Circumcision is one of the most commonly
performed surgical procedures in male children,
and is widely practiced for religious, cultural,
social, and medical reasons. Although generally
considered a safe procedure, circumcision may
result in early or late postoperative
complications. Early complications commonly
include bleeding, infection, pain, edema, and
urinary problems, whereas late complications
may involve meatal stenosis, penile adhesions,
skin  bridges, buried penis, incomplete
circumcision, and cosmetic abnormalities. The
reported frequency of complications varies
considerably across studies, partly because of
differences in age at circumcision, surgical
technique, follow-up duration, and definitions of
complications.

Several patient- and procedure-related factors
may affect postoperative outcomes, including
age, anthropometric characteristics, surgical
technique, anesthesia, surgeon experience, and
postoperative care. Previous studies have
reported inconsistent findings regarding the
effects of age and body mass index (BMI), and
the comparative safety of different circumcision
techniques remains incompletely established.

In Iran, despite the widespread practice of
childhood circumcision, contemporary local
evidence regarding the frequency, pattern, and
determinants of postoperative complications
remains limited. In particular, late complications
may be underestimated when follow-up is
restricted to the immediate postoperative period.
Therefore, this study aimed to determine the
incidence, timing, pattern, severity, and
associated  factors of  post-circumcision
complications among children undergoing
circumcision at Motahari Hospital in Urmia,
Iran, and to compare the Plastibell and sleeve
techniques after adjustment for baseline
differences.

METHODOLOGY

This retrospective descriptive-analytical study
included 300 boys who underwent circumcision
at Shahid Motahari Hospital in Urmia, between
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April and September 2025 and completed at
least 6 months of follow-up. Census sampling

was used. Children with  congenital
genitourinary  anomalies, previous penile
surgery, known  coagulation  disorders,

incomplete medical records, or inability to
complete follow-up were excluded.

Data were extracted from medical records,
operation reports, and postoperative follow-up
assessments using a researcher-developed
checklist. The collected variables included age,
height, weight, BMI, operative duration,
circumcision technique, type of anesthesia, time
and type of complication, severity, and
treatment. The two evaluated techniques were
Plastibell and sleeve circumcision.
Complications occurring within 30 days were
classified as early, whereas those occurring after
30 days were considered late. Complications
were categorized clinically and graded
according to the Clavien-Dindo classification.

Statistical analysis was performed using SPSS
version 26. Continuous variables were reported
as median and interquartile range (IQR), and
categorical variables as frequency and
percentage. The Mann-Whitney U test was used
for continuous variables, while the chi-square or
Fisher’s exact test was used for categorical
variables. To assess the relationship between
surgical technique and operative duration, the
point-biserial ~ correlation  coefficient was
applied. Propensity score matching was
performed at a 1:1 ratio using nearest-neighbor
matching with a caliper of 0.2 standard
deviations of the logit propensity score to reduce
baseline confounding. Multivariable logistic
regression was conducted to identify factors
associated with complications. Because only 29
complication events were observed, a maximum
of two independent variables were entered into
the model. Age and BMI were selected because
of their relatively low correlation, whereas
weight and height were excluded because of
strong collinearity. Model performance was
assessed using Nagelkerke R?, ROC-AUC, and
the  Hosmer-Lemeshow  test.  Statistical
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significance was set at P<0.05. The study was
approved by the Ethics Committee of Urmia
University of Medical Sciences (Ethics Code:
IR.UMSU.REC.1404.528).

RESULTS

Among the 300 children, 100 cases (33.3%)
underwent Plastibell circumcision while 200
(66.7%) underwent the sleeve technique. The
median age was 7 months (IQR, 7) in the
Plastibell group but 14 months (IQR, 29) in the
sleeve group (P<0.001). Significant differences
were observed between the groups in weight,
height, BMI, and operative duration (all
P<0.001). Operative duration was strongly
associated with surgical technique, with the
sleeve technique requiring a longer operative
time (point-biserial r=0.90, P<0.001).

Overall, 29 children (9.7%) experienced at least
one postoperative complication. Eighteen
complications (6.0%) occurred within the first
30 days, while 11 (3.7%) occurred after 30 days.
Eleven  complications (37.9% of all
complications) were detected on the first
postoperative day, 17 (58.6%) by day 7, and 18
(62.1%) by day 30. The remaining 11
complications were identified after day 30, with
the final event detected on day 180.

Structural complications were the most frequent
category, occurring in eight children (2.7%),
followed by bleeding-related and urinary
complications, each occurring in six children
(2.0%). Edema and pain occurred in five
children (1.7%), and infection in four (1.3%).
According to the Clavien-Dindo classification, 8
complications (27.6%) were grade I, 7 (24.1%)
were grade 11, 8 (27.6%) were grade Illa, and 6
(20.7%) were grade Illb. No grade IV or V
complications occurred. Fifteen complications
(51.7%) were managed conservatively, eight
(27.6%) required outpatient intervention
without general anesthesia, and six (20.7%)
required surgery under general anesthesia.

After propensity score matching, 95 pairs were
analyzed. The standardized mean difference for
age decreased from 0.971 before matching to
0.086 after matching, indicating satisfactory
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balance. Complications occurred in 13 children
(13.7%) in the sleeve group and 10 (10.5%) in
the Plastibell group. The odds ratio was 1.35
(95% CI, 0.56-3.24), with no statistically
significant difference (P=0.657). No significant
differences were found between the two
techniques for overall, early, late, or severe
complications. In multivariable  logistic
regression, neither age nor BMI was
significantly associated with complications. The
OR for age was 0.985 (95% CI, 0.962-1.008;
P=0.209), and the OR for BMI was 0.991
(P=0.959). The model had limited explanatory
performance, with a Nagelkerke R? of 0.013 and
an AUC of 0.556. The Hosmer-Lemeshow test
indicated acceptable model fit (P=0.340).

DISCUSSION

The overall complication rate of 9.7% indicates
that postoperative complications were relatively
infrequent, and most children remained free of
complications. The observed rate is within the
range reported in previous studies, although
differences in follow-up  duration and
complication definitions may influence direct
comparisons. An important finding was that
37.9% of all complications occurred after the
first 30 postoperative days, with the last
complication identified at 180 days. This
highlights the importance of prolonged follow-
up because short-term assessment may
underestimate the burden of late complications.

Structural complications were the most
common, followed by urinary and bleeding-
related events. This pattern is compatible with
previous evidence emphasizing structural
abnormalities and meatal stenosis among
relevant late outcomes. However, variations
among studies may reflect differences in patient
age, surgical technique, diagnostic criteria, and
duration of follow-up.

After adjustment for baseline differences
through propensity score matching, no
significant differences were found between
Plastibell and sleeve circumcision in overall,
early, late, or severe complications. Although
the complication rate was numerically higher in
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the sleeve group, the confidence interval was
wide and included the null value. These findings
suggest that surgical technique alone may not
determine postoperative outcomes and that
factors such as surgeon experience, technical
precision,  patient  characteristics, and
postoperative care may also contribute.

Age and BMI were not significant predictors of
complications. The limited age range and
relatively restricted BMI distribution in this
pediatric population may have reduced the
ability to detect associations. Furthermore, the
low Nagelkerke R2 and near-chance AUC
indicate that these variables accounted for only
a small proportion of complication variability.
Because of the limited number of events, factors
such as surgeon experience and anesthesia type
could not be fully incorporated into the
multivariable model. The retrospective, single-
center design, limited number of complications,
incomplete  documentation  of  surgeon
experience, and possible occurrence of
complications beyond 6 months should also be
considered when interpreting the findings.

CONCLUSIONS

Post-circumcision complications occurred in
9.7% of children, ranging from mild to moderate
in severity. No life-threatening complications or
deaths were observed. After adjustment for
baseline differences, no statistically significant
differences were identified between Plastibell
and sleeve circumcision with respect to overall,
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early, late, or severe complications. Age and
BMI were also not significant independent
predictors of complications.

The substantial proportion of late complications,
including events detected up to 180 days after
surgery, supports structured follow-up for at
least 6 months. Selection of the circumcision
technique may be guided by the child’s clinical
condition, surgeon experience, available
resources, and informed family preference
rather than by an assumed overall superiority of
one technique. Future prospective multicenter
studies with larger samples and systematic
assessment of surgeon experience, anesthesia,
technical factors, and postoperative care are

needed to identify the determinants of
circumcision-related  complications  more
precisely.
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