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Introduction: Infant male circumcision is a common elective procedure in the United States.
Complications include bleeding, glans injury, insufficient or excessive skin removal, and adhesions. We
assessed percentages and factors associated with complications of circumcisions at our community-
based hospital from 2010 to 2020.

Methods: We conducted a retrospective cohort study of male infant patients who had circumcisions
performed in the Kaiser Permanente Woodland Hills (KPWH) Medical Center from January 1, 2010, to
January 1, 2020. Complications were measured through emergency room visits up to 24 hours
postcircumcision, complication codes, and referral appointments to urology within 2 years of age.

Results: Of the total patients (N=2,715), 1.4% were referred to urology for potential complications, and
0.3% required revision surgery. Weight and age at the time of the circumcision and the location of the
circumcision (hospital vs clinic) did not have a significant effect on the complication rate. Infants who had
a circumcision with a Mogen clamp had an increased percentage of complications compared to the
Gomco clamp (2% compared to 0.9%). The number of complications requiring surgery decreased (from
0.4% to 0.17%) when our hospital limited those physicians performing circumcisions by requiring 20
circumcisions per year to maintain privileges.

Conclusions: Infant male circumcision is a safe procedure whether performed in the hospital or clinic.
Complications likely can be reduced if circumcisions are completed by physicians who perform them
regularly. Further studies are needed to investigate the difference between Mogen and Gomco clamp
outcomes.

Introduction

Circumcision, a procedure involving removal of foreskin from the glans penis, is a common elective procedure
performed on male infants in the United States. Studies indicate that risk of complications is minimized if the
procedure is completed in infancy.’8

The three most common and effective techniques for circumcision use the Mogen clamp, the Gomco clamp,
and the Plastibell device. The Mogen and Gomco clamps protect the glans as the foreskin is excised, while the
Plastibell device induces necrosis, resulting in sloughing of the foreskin within a week. In the United States, the
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Mogen and Gomco clamp are used more often than the Plastibell device. These techniques are equally
effective, and letting the choice of device be guided by operator experience and comfort level is
recommended.®3

In the United States, procedure-related circumcision complication rates, both those requiring surgical revision
and those that do not, in infants are low, ranging from 0.2% to 0.6%. Acute complications include bleeding
(0.08% to 0.18%), injury to the penis (0.04%), and infection (0.06%). Late complications are rare and include
adhesions, meatal stenosis, phimosis, and scarring.2%4%11.14-16

This study analyzes the factors influencing circumcision complications in male infants at our community-based
hospital. In our hospital, the Family Medicine Department completed most circumcisions until 2017 and all
circumcisions after 2017.

Circumcision complication rates have been studied in various settings; our study is unique in its setting of a
family medicine residency department at a community-based hospital. During a time when the scope of family
medicine procedures is threatened, data identifying factors that may reduce the risk of complications after
circumcision may help support family medicine privileges at certain institutions.

Methods

For this retrospective cohort study, we used the electronic medical data of Kaiser Permanente Woodland Hills
(KPWH) male pediatric patients who had circumcisions performed by the Family Medicine Department in the
KPWH Medical Center from January 1, 2010, to January 1, 2020. A total of 4,372 participants met this criterion.
From this group, we excluded patients who did not retain Kaiser Permanente health insurance within 60 days
after the birth, who lost their membership before the 2-year follow-up ended, or whose circumcision was not
performed by an obstetrics and gynecology physician before 2017 or a family medicine doctor. Consequently,
1,657 patients were excluded, and analysis was completed on the remaining 2,715.

The primary outcome we analyzed were the complications documented during follow-up visits within 2 years of
circumcision. Complications were measured by looking at complication codes, emergency room visits within
24 hours of the circumcision to assess bleeding complications, and appointments in urology within 2 years of
age to assess for late complications such as adhesions and inadequate circumcisions.

We performed Wilcoxon rank sum tests to assess for differences in age and weight between the two groups—
male infant patients who had complications and those who did not. Additionally, we performed X2 tests to
assess the distribution of characteristics (location, presence of hypospadias, prematurity, and clamp type)
between the two groups.

This research was reviewed and approved by the Kaiser Permanente Southern California Institutional Review
Board.

Results

A total of 2,715 male infants met our inclusion criterion for analysis (Table 1). Of this total, most circumcisions
were performed with the Gomco clamp (1,559/2,715, 57.7%), and the rest used the Mogen clamp.

No emergency room visits were documented for circumcision-related complications. Review of complication
codes indicated no bleeding complications in circumcised patients.

Overall, 1.4% (39/2,715) of infants had complications after completion of the procedure, as measured by
referrals to urology for further evaluation. Types of complications included adherent prepuce, excessive
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foreskin after circumcision, iatrogenic and secondary phimosis, phimosis, and redundant foreskin.

Babies who had a circumcision with a Mogen clamp had an increased rate of complications compared to the
Gomco clamp (23/1,142 [2.0%] compared to 14/1,559 [0.9%], P=.0137; Figure 1). When our hospital limited
those physicians performing circumcisions by requiring 20 circumcisions per year to maintain privileges, the
prevalence of complications decreased (from 1.6% to 0.7%). After this change, the number of complications
requiring surgery decreased (from 8/2,128 [0.4%] to 1/587 [0.17%]) as well (Figure 2). Additionally, infants with
hypospadias had an increased rate of circumcision complications compared to those infants without (3/13
[23.1%] compared to 36/2,702 [1.3%)], P<.0001).

Weight or age at the time of the circumcision, the infant's race, and the location of the circumcision (hospital vs
clinic) did not have a significant effect on the complication rate.

After urology consultation, some infants required no further intervention, some were treated with topical
steroids, and 9 of 2,715 (0.3%) underwent revision surgery.

Conclusions

Male circumcision, when performed in infancy by physicians, is a safe procedure. In the United States, the
prevalence of complications of circumcision in newborns requiring surgical revision is 0.4%, and our study
found that at our community-based hospital, prevalence of circumcision complications requiring surgical
revision was 0.3%.'* All complications at KPWH involved redundant skin, phimosis, or adhesion. No acute
complications involving excessive bleeding or trauma to the glans were noted.

Though studies indicate similar complication rates after use of the Mogen or Gomco clamp, our data showed
an increased chance of complications after use of the Mogen clamp. Further studies need to be completed to
investigate the difference between Mogen and Gomco clamp outcomes.

Our results indicated that circumcisions can be safely performed by family physicians and that circumcision
training should be offered as part of residency training. In the United States, parents who want their child
circumcised in the first month of life can face barriers, including issues in access such as hospitals that do not
offer the procedure or lack of available providers who have experience with the procedure.’”’? As such, training
that includes observation and use of different methods as well as training both inpatient and outpatient can
help build capacity in this procedure and minimize barriers to access.?°

Our data had several strengths, notably reliable follow-up visits within the Kaiser Permanente health care
system that allows for effective tracking of complications over years. Among our limitations was that our
center does not use the Plastibell device. Future research could incorporate training data from institutions
where the Plastibell device is used in addition to the Mogen and Gomco clamps.

Tables and Figures
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Table 1. Characteristics of Patients Between Postcircumcision Complication and No Complication
Complication

(r\}frfg) (N=§,%76) Fyalue
Actual age (in days) when 64807
had circumcision, n (%)
N 39 2,676 2,715
Mean (SD) 2.4 (5.08) 2.3 (5.59) 2.3 (5.58)
Median (range) 1.0 (0.0, 23.0) 1.0 (0.0, 97.0) 1.0 (0.0, 97.0)
Adjusted age for prematurity 06162
when had circumcision, n (%)
N 39 2,676 2,715
Mean (SD) 0.8 (0.54) 1.5 (3.02) 1.5 (3.00)
Median (range) 1.0 (0.0, 2.0) 1.0 (0.0, 62.0) 1.0 (0.0, 62.0)
Race, n (%) .6112°
Asian/Pacific Islander/Native American 9 (23.1) 452 (16.9) 461 (17.0)
Black 3(7.7) 144 (5.4) 147 (5.4)
Hispanic 6 (15.4) 633 (23.7) 639 (23.5)
Multiple/other 3(7.7) 151 (5.6) 154 (5.7)
White 18 (46.2) 1,296 (48.4) 1,314 (48.4)
Weight in Ibs at the time of 92707
circumcision, n (%)
N 39 2,665 2,704
Mean (SD) 7.2 (1.26) 7.3 (1.11) 7.3 (1.11)
Median (range) 74 (42,96) 7.3 (3.6, 11.7) 7.3 (3.6, 11.7)
Location of circumcision, n (%) .7989°
Outpatient/clinic (family practice) 2(5.1) 203 (7.6) 205 (7.6)
NICU (neonatology) 3(7.7) 166 (6.2) 169 (6.2)
Postpartum (obstetrics) 34 (87.2) 2,304 (86.2) 2,338 (86.2)
Missing 0 3 3
Hypospadias, n (%) <.0001*
Yes 3(7.7) 10 (0.4) 13 (0.5)
No 36 (92.3) 2,666 (99.6) 2,702 (99.5)
Clamp, n (%) .0137°
Gomco 14 (37.8) 1,545 (58.0) 1,559 (57.7)
Mogen 23 (62.2) 1,119 (42.0) 1,142 (42.3)
Missing 2 12 14
Types of complication
Adherent prepuce 11
Excessive foreskin after circumcision
latrogenic and secondary phimosis
Neonatal circumcision complication, initial 1
Phimosis 2
Redundant prepuce 22

@ Wilcoxon rank sum P value

b

X2 P value

Abbreviations: SD, standard deviation; NICU, neonatal intensive care unit
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Figure 1. Comparison of Complication Rates Between Gomco and Mogen Instruments, 2010-2020
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Figure 2. Comparison of Complication Rates Before and After Requiring
Physicians to Complete 20 Circumcisions Annually
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