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Safety and Effi cacy of Nontherapeutic Male 

Circumcision: A Systematic Review

ABSTRACT
PURPOSE We wanted to assess the safety and effi cacy of nontherapeutic male 
circumcision through a systematic review of the literature.

METHODS We systematically searched The York Centre for Reviews and Dis-
seminations, Cochrane Library, PubMed, and EMBASE databases for randomized 
controlled trials published between January 1997 and August 2008. Studies 
reporting on circumcision in an operative setting in males of any age with no 
contraindications to or medical indications for circumcision were eligible for 
inclusion. The main comparator was intact genitalia. From 73 retrieved studies, 
8 randomized controlled trials were ultimately included for analysis.

RESULTS Severe complications were uncommon. Analgesia/anesthesia during 
circumcision was promoted. The prevalence of self-reported genital ulcers was 
signifi cantly lower in circumcised men than uncircumcised men (3.1% vs 5.8%; 
prevalence risk ratio 0.53; 95% confi dence interval [CI], 0.43-0.64; P <.001). 
Circumcised sub-Saharan African men were at signifi cantly lower risk of acquir-
ing human immunodefi ciency virus/acquired immune defi ciency syndrome than 
were uncircumcised men (random effects odds ratio = 0.44, 95% CI, 0.32-0.59; 
P <.001). The evidence suggests that adult circumcision does not affect sexual 
satisfaction and function.

CONCLUSIONS Strong evidence suggests circumcision can prevent human immu-
nodefi ciency virus/acquired immune defi ciency syndrome acquisition in sub-
Saharan African men. These fi ndings remain uncertain in men residing in other 
countries. The role of adult nontherapeutic male circumcision in preventing sexu-
ally transmitted infections, urinary tract infections, and penile cancer remains 
unclear. Current evidence fails to recommend widespread neonatal circumcision 
for these purposes.

Ann Fam Med 2010;8:64-72. doi:10.1370/afm.1073.

INTRODUCTION

M
ale circumcision is the most commonly performed surgical proce-

dure in the world.1 The procedure may be performed to treat an 

underlying pathological process (therapeutic circumcision) or for 

prophylactic, religious, cultural, or social reasons (nontherapeutic circumci-

sion). This systematic review seeks to assess the safety and effi cacy of non-

therapeutic male circumcision through a systematic review of the literature.

The prepuce may protect the glans by acting as a barrier against con-

tamination2 and maintaining a moist environment for the glans,3 and its 

complex innervation suggests that it may also enhance sexual pleasure.2 

At birth the prepuce is usually not retractable. Growth of the penis, 

accumulation of epithelial dermis, and erectile activity during the fi rst 3 

or 4 years of life eventually allows retraction.4 Circumcision (removal of 

the prepuce) usually takes place in a day-surgery setting. The surgical 

technique is determined by the social circumstances, together with the 

indication for the operation and the patient’s age. Major complications 

associated with circumcision may include hemorrhage, sepsis, fi stula, 
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meatal stenosis, removal of excessive skin, and penile 

loss.5 Adverse psychosocial effects may include dis-

satisfaction with circumcision, castration anxiety, and 

a heightened pain response.5-8

Nontherapeutic male circumcision, by defi nition, 

does not treat an underlying pathological process, and 

motivations for the procedure may be religious, cul-

tural, social, or prophylactic. Religious male circumci-

sion, which is practiced under both Jewish and Islamic 

law, allows individuals to participate fully in their 

religion. Circumcision is also integral to the culture of 

some Australian Aboriginal, Filipino, Korean, Turkish, 

and African groups. Social motivations may include a 

desire to resemble other family members or a percep-

tion of greater penile hygiene.7,9 Finally, circumcision 

has been widely debated as a preventive measure for 

sexually transmitted infection, human immunodefi -

ciency virus/acquired immune defi ciency syndrome 

(HIV/AIDS), penile cancer, and urinary tract infec-

tion. It is unclear whether maintaining excellent penile 

hygiene can also confer a protective effect.3,10

METHODS
Inclusion Criteria
Eligible studies were those reporting on circumcision 

in an operative setting in male patients of any age, 

with no contraindications to or medical indications 

for circumcision. Generally, the main comparator was 

intact genitalia. To assess the effect of circumcision on 

subsequent pain response, however, it was necessary 

to include studies where all patients were circumcised. 

The clinical effi cacy outcomes assessed were the inci-

dence of sexually transmitted infection, urinary tract 

infection, HIV/AIDS, and penile cancer. Safety and 

patient-reported outcomes were also assessed.

Search Strategy and Selection Criteria
Only randomized controlled trials (RCTs) were 

included for analysis in this level-1 systematic review. 

Research articles were excluded if they reported solely 

on cost-effectiveness analyses or methodological issues. 

The reviewers believed that 1997 was an appropriate 

date limit, as a comprehensive review was performed 

in 1996 by the Canadian Paediatric Society.11 It was 

deemed not useful to duplicate this summary of the 

literature; hence, studies were restricted to those pub-

lished in English from January 1997 to August 2008 

(Table 1).

RCTs were retrieved when they were judged to 

possibly meet the inclusion criteria. These criteria were 

then applied fully to the retrieved studies to identify 

those to be appraised and included in the review. RCTs 

that did not meet the inclusion criteria were excluded.

Data Extraction and Synthesis
Data from all included RCTs were extracted by 1 

reviewer and checked by a second reviewer using stan-

dardized data extraction tables that were developed a 

priori, with any differences resolved through discus-

sion. The included RCTs were classifi ed according to 

the National Health and Medical Research Council 

hierarchy of evidence.12 An analysis of the method-

ological quality was undertaken with regard to such 

factors as randomization, blinding, and sample size.

Formal statistical pooling (meta-analysis) was only 

performed if 2 or more RCTs addressed the same com-

parison, with data available for comparable outcomes. 

A test for statistical heterogeneity was then performed, 

with P <.10 chosen to indicate statistical heterogeneity. 

Using RevMan (the Cochrane Information Manage-

ment System Review Manager software, http://www.

ims.cochrane.org/revman), relative risks (random 

effects model) with 95% confi dence intervals (CIs) 

were calculated for dichotomous outcomes, and the 

data for outcomes that were not suitable for statistical 

pooling were reported narratively.

RESULTS
Approximately 1,200 potentially relevant studies were 

identifi ed from the search strategy; 73 were retrieved 

for further consideration, and 65 were subsequently 

excluded. Of the excluded studies, 49 (75.4%) were 

concerned solely with pain relief, 4 (6.2%) compared 

various surgical techniques, 11 (16.9%) were therapeu-

tic male circumcision, and 1 was a clinical trial simula-

tion (1.5%). Eight RCTs8,13-19 were eligible for appraisal 

and inclusion in this systematic review (Figure 1). 

Table 1. Database Searching and Terms

Databases Searched Search Terms

The York (UK) Centre for Reviews 
and Dissemination (CRD)

The Cochrane Library

PubMed

EMBASE

Medical subject heading 
(MeSH): circumcision, male 

Textword terms: 

circumcis*

bris

milah*

mohel*

khitan*

dhapi*

djapi*

mandiwa*

mandiyala*

Bris, milah, and mohel are terms associated with Jewish religious circumcision; 
khitan is a term for Islamic religious circumcision; and dhapi, djapi, madiwa, 
and mandiyala are terms for Australian Aboriginal circumcision. The trunca-
tion symbol (*) is used in many databases to allow retrieval of search terms 
with common word stems, eg, circumcis* will retrieve circumcise, circumcised, 
circumcision, etc.
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Tables 2 and 3 display the characteristics of the 

included studies. This systematic review reports neo-

natal outcomes and adult outcomes separately.

Neonatal Nontherapeutic Male Circumcision 
RCTs
Two studies reported upon neonatal circumcision. Tad-

dio et al8 reported upon the effect neonatal circumci-

sion had upon subsequent pain response at vaccination, 

and Macke19 reported upon the relationship between 

neonatal circumcision and pain distress/maternal-infant 

bonding.

Safety Outcomes

Neither study reported mortality related to the cir-

cumcision procedure in neonates. Additionally, no 

perioperative adverse events were reported in the 2 

studies that assessed neonatal circumcision.

Pain Perception 

One RCT19 reported measured pain distress using 

heart rate and “percentage of cry” for 60 neonates 

receiving either analgesia or placebo for neonatal cir-

cumcision. Both arms of the trial reported signifi cant 

increases in heart rate and “percentage of cry” from 

precircumcision to circumcision (P <.01) with no sig-

Figure 1. Flow chart of studies included in 
review of nontherapeutic male circumcision. 

1,200 Studies 
initially identifi ed

1,127 Studies excluded 
based upon abstract 

(did not meet inclusion/
exclusion criteria)

73 Studies obtained 
in full text

49  Excluded (based only 
on pain relief)

  4  Excluded (based only 
on surgical technique)

 11  Excluded (therapeutic 
circumcision)

  1  Excluded (clinical trial 
simulation)

8 Studies included in 
this systematic review

Table 2. Studies Included in the Review of Nontherapeutic Male Circumcision

Study Location Outcomes Analyzed Study Groups

No. of 
Patients 

Randomized 
Age at 

Circumcision

Adult circumcision

Auvert et al,13 
2005

South Africa HIV/AIDS incidence, adverse events 
associated with circumcision

Immediate circumcision 

Delayed circumcision

1,546

1,582

Median 21 y 

Median 21 y 
Bailey et al,14 

2007
Kenya HIV/AIDS incidence, adverse events 

associated with circumcision
Immediate circumcision 

Delayed circumcision

1,391

1,393

Median 20 y 

Median 20 y
Mattson et al,15 

2008a
Kenya Unique data on sexual risk behav-

ior only
Immediate circumcision 

Delayed circumcision

1,391

1,393

Median 20 y 

Median 20 y
Gray et al,16 

2007
Uganda HIV/AIDS incidence, adverse events 

associated with circumcision
Immediate circumcision 

Delayed circumcision

2,474

2,522

Range 15-49 y

Range 15-49 y
Kigozi et al,17 

2008b
Uganda Unique data on sexual satisfaction 

and function only
Immediate circumcision 

Delayed circumcision

2,474

2,522

Range 15-49 y

Range 15-49 y
Kigozi et al,18 

2008ac
Uganda Unique data on safety outcomes 

only
Immediate circumcision 

Delayed circumcision

2,474

2,522

Range 15-49 y

Range 15-49 y
Neonatal circumcision

Macke,19 2001 USA Pain distress, mother-infant 
bonding

Circumcised with 
acetaminophen

Circumcised with placebo

29

31

Mean 29.57±9.18 h 

Mean 26.82±6.37 h

Taddio et al,8 
1997

Canada Subsequent pain response during 
vaccination

Uncircumcised

Circumcised with EMLA

Circumcised with placebo

32

20

26

Mean 133±12.9 d

Mean 140±23.7 d

Mean 143±29.4 d

EMLA = EMLA Cream, a proprietary cream of 2.5% lidocaine and 2.5% prilocaine; HIV/AIDS = human immunodefi ciency virus/acquired immune defi ciency syndrome.

a Mattson 2008 reported further outcomes for the Bailey 2007 cohort.
b Kigozi 2008 reported further outcomes for the Gray 2007 cohort.
c Kigozi 2008a reported further outcomes for the Gray 2007 cohort.
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nifi cant differences between the groups during the 

circumcision. From precircumcision to postcircumci-

sion, the placebo group reported a signifi cant increase 

in “percentage of cry” (P <.01). The “percentage of 

cry” after circumcision was signifi cantly higher in the 

placebo group than the analgesia group (P <.05), sug-

gesting an effect from the analgesia.

Signifi cantly more infants who received analgesia 

showed continued alertness after circumcision when 

compared with infants who received placebo (P = .01). 

The authors suggested that stress may provoke an 

elevation of cortisol, which, as it decreases, may cause 

infants to become drowsy and possibly mask pain.

Clinical Effi cacy

No RCTs that reported on the association between 

neonatal nontherapeutic circumcision and sexually 

transmitted infection, penile cancer, urinary tract 

infection, or HIV/AIDS could be identifi ed.

Other Considerations: Mother-Infant Interaction

One RCT19 measured mother-infant interactions before 

and after neonatal nontherapeutic male circumcision. 

Sixty neonates received either analgesia or placebo at 

circumcision and behaviors were measured before and 

after circumcision.

Infant behavior scores decreased in both groups 

from before to after the circumcision, and the decrease 

was greater in infants who received placebo (P <.01). 

Mothers of infants in the analgesia group showed an 

increase in a social and emotional growth-fostering 

behaviors score from before to after circumcision, 

whereas the score for the mothers of infants in the pla-

cebo group declined (P <.05).

Description of Adult Nontherapeutic Male 
Circumcision RCTs
Three studies reported upon circumcision in adult 

men, specifi cally the effi cacy of circumcision for pre-

venting HIV/AIDS acquisition in sub-Saharan African 

men.13,14,16 Three studies15,17,18 reported further unique 

outcomes for the Bailey et al14 and Gray et al16 RCT 

cohorts. Mattson et al15 reported sexual risk behavior 

outcomes, whereas Kigozi et al17,18 reported safety and 

sexual satisfaction and function outcomes.

Another study21 also reported on the Bailey et al14 

cohort and included data for a further 141 men origi-

nally randomized to the control group who received 

circumcision at the 2-year follow-up. As outcomes were 

not reported separately for these 141 patients, it was 

not possible to discern outcomes for those originally 

randomized to the circumcision group, so this study 

was methodologically ineligible for inclusion in this 

systematic review.

Safety Outcomes

Three RCTs13,14,18 reported 251 perioperative adverse 

events in 5,228 patients (4.8%) aged between 15 and 

49 years (Table 4). One RCT13 reported the outcome 

21 months after surgery; 11 adverse events were 

reported in 1,131 adult patients (0.97%), including 

problems with urinating (3 patients, 0.26%), dissatis-

faction with the appearance of the penis (4 patients, 

0.35%), and mild or moderate erectile dysfunction (4 

patients, 0.35%).

Two studies14,18 reported on short-term postopera-

tive wound healing. One RCT14 reporting on 1,282 of 

1,334 men who had been circumcised (96%) found that 

the wound was completely healed at 30 days after sur-

gery in 1,266 (98.8%) patients, and that by 3 months 

all wounds had healed completely. Another RCT18 

reporting on 2,258 of 2,326 men who were circum-

cised (97%) found that at 6 weeks after surgery, 2,163 

(95.8%) patients had complete wound healing.

One study18 examined the effect of early resump-

tion of intercourse. This study reported a signifi cantly 

higher incidence of adverse events in those individuals 

who resumed intercourse before healing was complete; 

however, the level of statistical signifi cance was not 

reported.

Pain Perception

Three RCTs13,14,18 reported on pain associated with 

adult nontherapeutic male circumcision. Of 5,228 

circumcised men, pain was reported in 710 men 

(13.5%). Only Bailey et al14 reported on the severity of 

pain, however. They found that of the 1,391 patients 

enrolled, 690 (49.6%) experienced very mild pain. At 8 

day follow-up 148 patients (10.64%) reported very mild 

pain and the remaining patients reported no pain.

Clinical Effi cacy

Two RCTs15,16 reported on the effi cacy of adult nonther-

apeutic male circumcision for preventing sexually trans-

mitted infections. One RCT16 found that the prevalence 

of self-reported genital ulcers was signifi cantly lower in 

the circumcised group than in the uncircumcised group 

(3.1% vs 5.8%; prevalence risk ratio 0.53, 95% CI, 0.4-

0.64; P <.001). The other study15 found that circumcised 

men were more likely than uncircumcised men to have 

a prevalent infection diagnosed at baseline (P = .02) and 

an incident infection diagnosed at the 6-month fol-

low-up (P = .05). At the 12-month follow-up there were 

no signifi cant differences between the proportions of 

circumcised and uncircumcised men with incident sexu-

ally transmitted infections.15

No RCTs that reported on the association between 

nontherapeutic male circumcision and penile cancer or 

urinary tract infections could be identifi ed. 
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Three RCTs13,14,16 reported on HIV/AIDS acquisi-

tion after adult nontherapeutic male circumcision in 

sub-Saharan African men. As studies were homoge-

neous, a meta-analysis was performed controlling for 

those who were found to have been HIV positive at 

baseline (Figure 2). Circumcised men in this popula-

tion were at signifi cantly lower risk of acquiring HIV/

AIDS (random effects OR = 0.44, 95% CI, 0.32-0.59; 

P <.001). All 3 RCTs were stopped by their data- and 

safety-monitoring boards before their designed com-

pletion because of signifi cant reductions in HIV/AIDS 

incidence in the circumcision groups. It was deemed 

unethical to continue without offering circumcision to 

control group participants.22

Other Considerations

One RCT14 found that of the 1,333 circumcised men 

interviewed 3 days postsurgery, all those who were 

employed reported that they had resumed working, 

and 1,287 (96%) reported having returned to normal 

activities by this time. By 8 days postcircumcision, all 

but 1 patient had returned to normal activities.

Two RCTs13,14 reported on satisfaction with circum-

cision. One RCT14 reported that of the 1,281 patients 

examined at 30 days, 1,274 (99.5%) men were very sat-

isfi ed and 6 (0.5%) were somewhat satisfi ed with their 

circumcision. The remaining patient, who reported 

being somewhat dissatisfi ed at 1 month after circumci-

sion, complained of weak erections, which resolved at 

subsequent visits. Similarly, in the other RCT,13 98.5% 

of circumcised men were very satisfi ed with the result 

of their circumcision at 3-month follow-up.

One RCT17 found that from baseline to 24-month 

follow-up sexual satisfaction did not signifi cantly 

Table 4. Adverse Events Reported in 
Men Aged 15 to 49 Years Who Received 
Circumcision (N = 5,228)

Adverse Events No. (%)

Postoperative bleeding 69 (1.32)

Infection 77 (1.47)

Wound disruptions 34 (0.65)

Delayed healing 5 (0.10)

Swelling or hematoma 12 (0.23)

Anesthesia-related 2 (0.04)

Damage to the penis 4 (0.08)

Insuffi cient skin removed 4 (0.08)

Problems with appearance 9 (0.17)

Diffi culty voiding 7 (0.13)

Other causes 28 (0.54)

Total 251 (4.8)

Table 3. Critical Appraisal of Studies of Nontherapeutic Male Circumcision

Study
Randomization 
Technique

Outcome 
Assessors
Blinded

Inclusion/ 
Exclusion 
Criteria 

Provided Operator Baseline Characteristics 

Adult circumcision

Auvert et al,13 
2005

Opaque, sealed 
envelopes

Yes Yes General practi-
tioners experi-
enced in male 
circumcision

Patients in both groups well matched for age, 
religion, ethnic group, and educational level; 
authors did not provide information on statistical 
signifi cance 

Bailey et al,14 
2007a

Mattson et al,15 
2008

Opaque, sealed 
envelopes

Yes Yes Clinicians Patients in both groups well matched for demo-
graphic and physical characteristics, prevalence 
of STI, and reported sexual history with women; 
authors did not provide information on statistical 
signifi cance 

Gray et al,16 
2007a

Kigozi et al,17 
2008

Kigozi et al,18 
2008a

Opaque, sealed 
envelopes

NR Yes Trained and 
certifi ed 
physicians

Patients in both groups well matched for sociodemo-
graphic characteristics, sexual risk behaviors, rates 
of self-reported symptoms of STI; authors did not 
provide information on statistical signifi cance 

Previous receipt of voluntary counselling and testing 
slightly higher in intervention than control groups 
(no fi gures provided)

Neonatal circumcision

Macke 192001 Groups determined by 
pharmacy staff

Yes Inclusion 
criteria 
only

Private and resi-
dent physicians

No signifi cant differences between the groups for 
maternal or newborn variables

Taddio et al,8 
1997

NRb Yes No Pediatricians No signifi cant differences between groups for demo-
graphic characteristics

HIV = human immunodefi ciency virus; NR = not reported; STI = sexually transmitted infection.

a Study identifi er where more than 1 report for a single study exists.
b Note: this cohort was originally randomly assigned to receive lidocaine-prilocaine or placebo cream prior to circumcision.20 
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change in circumcised men but signifi cantly increased 

in uncircumcised men (P <.001). Further, uncircumcised 

men reported signifi cantly greater sexual satisfaction 

than circumcised men at both a 12-month (P = .007) 

and 24-month (P = .004) follow-up. This improvement 

may have been due to the health education and medi-

cal care provided to all trial participants.

Uncircumcised men reported signifi cantly fewer 

erectile problems at a 24-month follow-up than at 

enrollment (P <.001), and there was no signifi cant 

difference in erectile problems 

between the 2 groups at a 24-month 

follow-up. Both groups reported 

signifi cantly fewer diffi culties with 

penetration at a 24-month follow-up 

than at enrollment (P <.001), and cir-

cumcised men reported less dyspa-

reunia at a 24-month follow-up than 

at baseline (P <.001). A signifi cantly 

higher proportion of circumcised 

men reported diffi culty with pen-

etration (P = .02) and experienced 

more pain during or after intercourse 

(P = .05) compared with uncircum-

cised men at the 6-month follow-up.

One RCT16 did not fi nd any sig-

nifi cant changes in sexual behavior 

after circumcision. One RCT14 found 

that from baseline to 24-month 

follow-up, uncircumcised men prac-

ticed signifi cantly safer behaviors 

regarding unprotected sexual inter-

course (P = .035) and consistent con-

dom use (P = .033). In a subset of this 

cohort of individuals,15 median risk 

scores declined for both circumcised 

and uncircumcised men; and after 

adjusting for confounding, there was 

a signifi cant decline in sexual risk scores at the 6- and 

12-month follow-up visits compared with baseline (P 

values not stated). At a 12-month follow-up there was 

no signifi cant difference in the sexual risk scores of cir-

cumcised and uncircumcised men.

DISCUSSION
To our knowledge, this systematic review is the fi rst of 

adult and neonatal nontherapeutic male circumcision 

Figure 2. Effi cacy of circumcision in preventing HIV infection in men who were HIV-negative at 
randomization. 

CI = confi dence interval; HIV = human immunodefi ciency virus; M-H = Mantel-Haenszel odds ratio.

Study or 
Subgroup

Circumcision 
Events Total

No 
Circumcision 

Events Total Weight

Odds Ratio 
M-H, Random 

(95% CI)

Odds Ratio 
M-H, Random 

(95% CI)

Auvert et al, 2005 20 1,546 49 1,582 33.4% 0.41 (0.24-0.69)

Bailey et al, 2007 19 1,388 46 1,392 31.6% 0.41 (0.24-0.70)

Gray et al, 2007 22 2,474 45 2,522 35.0% 0.49 (0.30-0.82)

Total 5,408 5,496 100.0% 0.44 (0.32-0.59)
Total events 61 140

Heterogeneity: τ2 = 0.00; χ2 = 0.35, df = 2 (P = .84); I2 = 0%.

Test for overall effect: z = 5.36 (P <.001).
 0.01 0.1 1 10 100

 Favors experimental Favors control

Power Calculations Follow-Up
Lost to Follow-Up
No. (%)

3,035 patients required 
to obtain power of 
80% to detect 50% 
reduction in HIV

21 mo 251 (8) 

100 (6.5%) in circumcision group 

151 (9.5) in control group (P = .0016).

2,776 patients required 
to detect 50% dif-
ference in 2-y HIV 
seroincidence 

24 mo 240 (8.6)

126 (9.1) in circumcision group 

114 (8.2) in control group

Study had 80% power 
to detect rate ratio of 
0.5 for incident HIV in 
intervention group rel-
ative to control group

24 mo 229 (10.4) 

114 (10.4) in circumcision group 

115 (10.4) in control group

NR 1-h post circumcision NR

30 infants per group 
needed

20 sec before, 20 sec 
during, and 20 sec 
after vaccination

NR
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to include safety and effi cacy outcomes from 3 recent 

landmark RCTs.13,14,16 Uniquely, other relevant out-

comes, such as sexual function and behavioral change, 

have also been considered.

Study Limitations
There was a paucity of RCT evidence upon which 

to draw conclusions. Further, not all outcomes were 

reported in all RCTs, and several outcomes were not 

reported uniformly. It is internationally recommended 

that circumcisions should be performed in a surgi-

cal setting,1,23 and this systematic review considered 

circumcision only in such a setting. It is likely that 

circumcisions performed in unhygienic conditions 

and with little or no postoperative care would have 

higher adverse events.24 Mass circumcisions performed 

using a common instrument may also have associated 

morbidity.

Another limitation may have been any introduced 

performance bias in that some outcome assessors were 

not blinded to circumcision status. Importantly, only 

5 of the 8 included randomized cohorts reported that 

their outcome assessors were blinded.

Neonatal Circumcision
No reports of mortality or adverse events resulting 

from the procedure itself were found in any of the 

included studies. Pain control is advocated, as neonates 

circumcised with analgesia can experience signifi cantly 

less postoperative pain distress than those circumcised 

with placebo.19 Further, neonatal circumcision per-

formed without pain relief may affect neonatal behav-

ior, interfere with maternal-infant interaction,19 and 

cause increased responses to subsequent pain.8

Adult Circumcision
No reports of mortality due to the procedure itself 

were found in any of the included studies. The 

reported adverse effects in adult circumcisions were 

infrequent, suggesting that circumcision in this popu-

lation can be performed safely. Studies differed in 

the manner in which adverse events were defi ned, 

detected, and reported, yet severity of complications 

were generally reported as mild to moderate, and 

most resolved within hours or days. Serious, perma-

nent adverse effects, such as erectile dysfunction, 

occurred rarely.

Adult circumcision may potentially have more 

associated adverse events than childhood or neonatal 

circumcision, as adult circumcisions usually require 

surgical wound suturing. Complications can occur if 

patients resume intercourse before wound healing.24,18 

Various age-dependent factors, such as the type of 

anesthesia or surgical technique used, and skills of the 

circumciser (clinical vs nonclinical traditional circum-

ciser) may also affect outcomes.

As safety outcomes were reported only for sub-

Saharan African adults with strict inclusion criteria, the 

adverse events reported may not refl ect the broader 

population with a wider range of comorbidities. Some 

patient groups have contraindications to circumcision, 

including patients with congenital anomalies of the 

penis, chordee, buried penis, or patients with a family 

history of a bleeding disorder.10

One RCT16 found that circumcision can protect 

men against genital ulcers and postulated that it could 

be protective against cutaneously acquired infections 

but may not protect against urethral infections. It is 

diffi cult to assess this statement, as no other sexually 

transmitted infections were reported upon in the RCT 

literature.

In developed countries penile cancer is a relatively 

rare disease, with an incidence of approximately 1 in 

100,000.10 The absence of RCT evidence, combined 

with the rarity of penile cancer, suggests that circumci-

sion is not justifi ed for the sole purpose of protecting 

against penile cancer.10

The presence of uropathogens is thought to be a 

risk factor for urinary tract infection, as uropathogens 

may attach to the foreskin and reach the renal tract via 

the ascending route.10 The absence of RCT evidence, 

in addition to the incidence of urinary tract infection 

in normal boys of approximately 1% to 2%, makes it 

unlikely that preventive circumcision of normal boys 

would outweigh the adverse events associated with the 

procedure.10,11

A meta-analysis found that circumcised sub-Saharan 

African men had a signifi cantly lower risk of acquiring 

HIV/AIDS after nontherapeutic male circumcision. 

It is not clear whether the fi ndings from these Afri-

can trials can be extrapolated to other countries with 

ready access to condoms and a lower prevalence of 

HIV/AIDS.

Several biologic mechanisms for a protective effect 

of circumcision for HIV/AIDS infection have been 

proposed. For example, the prepuce contains a high 

density of Langerhans cells, which express HIV-1 

receptors. By removing this source of Langerhans 

cells, circumcision could potentially reduce the risk 

of HIV/AIDS acquisition and transmission.25-27 The 

prepuce may be susceptible to mild trauma during 

intercourse, facilitating transmission of infection,28 

whereas the warm and moist environment under 

the prepuce is also thought to be conducive to pro-

longed viral survival.27,28 Finally, the layer of keratin 

that develops in a circumcised penis may provide 

additional defense against infection.26 In contrast, a 

protective effect of the prepuce for HIV/AIDS infec-
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tion has been suggested. The apocrine glands in the 

inner prepuce secrete a lysozyme that reportedly kills 

HIV-1 in vitro.29 The immunological effects of sub-

preputial fl ora, secretory immunoglobulins, and lytic 

secretions from the prostate, urethra, and seminal resi-

dues are unclear.28 Finally, the prepuce may reduce the 

likelihood of abrasions occurring during intercourse, 

thereby removing a potential site for viruses to enter 

the body.28

The evidence did not show a decrease in sexual 

satisfaction and function after circumcision. Interest-

ingly, uncircumcised men showed signifi cant increases 

from baseline to 2-year follow-up for most measures 

of satisfaction and function, which may be due to the 

health education and medical care provided during 

the study.17 Overall the frequency of most problems 

either did not change or diminished during the follow-

up period, and problems were rare (less than 2%) at all 

time points. The diffi culties with penetration and pain 

experienced after circumcision may have been tran-

sient problems caused by incomplete keratinization of 

the scar.17

Research Recommendation
Although approximately 30% of the global male popu-

lation is circumcised, there is a paucity of high-quality 

evidence.24 Depending on the indication under inves-

tigation, prospective RCTs and case-control studies 

should be conducted to strengthen the evidence base 

and allow more informed conclusions on nontherapeu-

tic male circumcision to be drawn.

Although the evidence for the effi cacy of adult 

nontherapeutic male circumcision in preventing 

HIV/AIDS acquisition in sub-Saharan African men 

is strong, it is unclear whether these fi ndings can be 

extrapolated to male populations in other countries. 

The role of adult nontherapeutic male circumcision in 

preventing sexually transmitted infection, urinary tract 

infection, and penile cancer is less clear, whereas the 

role of neonatal circumcision in preventing HIV/AIDS, 

sexually transmitted infection, urinary tract infection, 

and penile cancer is not presently supported by RCT 

evidence.

Patients who request circumcision in the belief 

that it bestows clinical benefi ts must be made aware of 

the lack of consensus and robust evidence, as well as 

the potential medical and psychosocial harms of the 

procedure. As the effi cacy of prophylactic nonthera-

peutic male circumcision has not been comprehen-

sively studied in neonates, it would be inappropriate to 

recommend widespread neonatal circumcision for this 

purpose.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/8/1/64.
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