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Introduction

Circumcision is the removal of foreskin from the penis 
surgically [1]. It is the most performed procedure, as 30% 
of the world’s men are circumcised [2]. The prevalence 
of circumcision among Muslims and Jewish is 100% [2]. 
Moreover, it is considered as one of the oldest procedures 
among male neonates, infants, and children, which has 
been done for religious, cultural, and medical causes 
[3]. It has been associated with different early and late 
complications. Early complications include bleeding and 
pain that can be treated after circumcision [3,4]. Serious 
complications developing at an early stage are very rare 
(4). Late complications include excessive skin removal, 
meatal stenosis, chordee, epidermal inclusion cyst, penile 
adhesions, and urethrocutaneous fistula which can be 
treated in outpatients setting [3–5]. Complications are 
more common when circumcision is done at an older 
age, or by untrained providers or in non-sterile setting 
[4]. However, the benefits of circumcision such as the 
prevention of sexually transmitted diseases (STD) and 
penile cancer may exceed the risks [6]. Many studies 
have been done to evaluate the adverse events of 
circumcision. In our study, we aim to summarize the early 

and late complications developed after circumcision was 
reported in the last 8 years and to find the most common 
complication of circumcision among the pediatric 
population.

Materials and Methods

A broad computer literature search in PubMed, 
MEDLINE, the Cochrane Library, and EMBASE 
was performed from July 30 to August 3, 2018, by 
seven reviewers to select studies that answer the 
questions of interest. Following search keywords were 
used for the systematic search (male, complication, 
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ABSTRACT

Background: Circumcision is the surgical removal of foreskin from the penis. It is one of the oldest procedures 
among male neonates, infants, and children. Different complications could result from it either in the early or 
later period of life. The aim of the current study was to determine the major early and late complications asso-
ciated with male circumcision and to asses which group of individuals are at higher risk for the complications 
or who are at more risk.

Methodology: A broad medical literature search in PubMed, MEDLINE, Cochrane Library, and EMBASE was 
performed from July 30 to August 3, 2018. Prior to the literature search, all of the inclusion/exclusion criteria 
were well specified.

Results: This systematic review included seven articles of different study designs which were published between 
2011 and 2017, and the articles were summarized under specific titles as follows: author and publication year, 
study design, number of patients and age, type of anesthesia used, technique used, personnel who performed 
the procedure, early and late complications, results, and conclusion.

Conclusion: Younger age and untrained personnel were associated with different complications associated 
with male circumcision in the Saudi population.

Keywords: Circumcision, late, early, complications.

REVIEW ARTICLE

https://doi.org/10.24911/IJMDC.2.1.7


Early and late complications of male circumcision

638

adverse events, pediatric/child/newborn/infant, and 
circumcision) and free-text terms such as “male 
circumcision” or “male children circumcision” or 
“pediatric circumcision” or “infants circumcision” or 
“early male circumcision,’ or “late male circumcision” 
combined with “complication” or “adverse effect.”  
The PubMed database was searched using the 
following search term and Medical Subject Headings 
(MeSH) such as (“child”[MeSH] AND (“circumcision, 
male”[MeSH] or (“circumcision, male”[MeSH] AND 
“complication” or (“circumcision, male”[MeSH] 
and “late complication.” In addition, there were no 
language limitations applied to the studies collected. 
The reference list of relevant studies was examined 
by extensive hand searching which also included a 
systemic review of male circumcision complications. 
Among the 30 published paper collected during the 
process, only seven were finalized for the systematic 
review.

Inclusion/exclusion criteria of studies were well 
defined for the present systemic review. The selection 
criteria included were as follows: The study should 
contain males who are aged between 3 months and 14 
years and should undergo circumcision in a medical set-
up. All the studies that contain cases of circumcision 
that had been done in a non-medical setting were 
excluded. Studies that included cases of a patient 
that had a medical condition which may worsen the 
procedure such as coagulopathy and cases that undergo 
a urogenital surgery in the early neonatal period were 
also excluded. Furthermore, studies that contain cases 
of congenital malformation like down syndromes for 
example and those who exposed to trauma in childhood 
were also excluded.

Results

This systematic review included seven articles of 
different designs which were published between 2011 
and 2017, and we summarized the articles reviewed 
under specific titles as follows: author and publication 
year, study design, patients’ number and age, type of 
anesthesia, technique used and personnel who performed 
the procedure, early and late complications, results, and 
conclusion (Table 1). There were two prospective studies 
[7,8], three retrospectives [9–11], one cross-sectional 
[12], and one case series [13]. The number of patients 
included in combining all the studies was 2,950, with an 
age range of 14 days to 14 years, the study population 
used in the articles review included neonates, infants, 
children, and adolescents. The type of anesthesia was 
not mentioned in three studies, two retrospective [9,10], 
and one prospective [8], topical, local, and general 
anesthesia was performed in one [12], one [13], and two 
studies [8,10], respectively. The most common method 
of circumcision used was using Plastibell, which was 
used in three studies [8,11,12], the other three studies 
mentioned classic method [9], surgical procedure with 
caudal block [10], and minor surgical procedure [13], 

whereas one study did not mention the method at all [7]. 
Different personnel performed circumcision in different 
studies; in one study [9], traditional circumcisers were 
the most common personnel performing circumcision 
(80.83%), another study reported medical officers 
and surgical residents [12]. Furthermore, in another 
study [7], nurses were the most common personnel 
reported performing circumcision (84.4%), one study 
[8] reported one surgeon, one study did not mention 
the person at all [10], and the last two studies reported 
medical practitioner and health professionals [11,13], 
respectively. Regarding late and early complications 
reported, some studies did not provide either any 
details of early or late complications. The highest rate 
of late complications was 46.66% [9], whereas the 
highest rate of early ones was 5.8% [8]. Both early 
and late complications largely varied between the 
different studies, there were no prevalent complications 
mentioned in any of the studies. In one study that was 
performed between different age groups and different 
personnel [9], the most common late complication was 
meatal stenosis and it was more prevalent among those 
with neonates. Another study performed on neonates 
showed that the most common late complication was 
glanular adhesion (42.2%), whereas metal stenosis was 
prevalent in 21.9% as the second complication [7]. 
Another study performed on children with different 
ages reported that the most common complication 
was incomplete circumcision with redundant foreskin 
(26.7%) and did not report meatal stenosis [11]. One 
of the studies also reported the most common late 
complication was adhesion (15.1), whereas as meatal 
stenosis represented only 0.8%, the most prevalent 
early complication was edema (2.5%) [8], whereas 
the most common one reported in another study was 
postoperative bleeding [12].

Discussion

Circumcision is a surgical procedure that is performed 
for males in Islamic communities [14]. It has several 
advantages such as much lower risk of urinary tract 
infection, much lower chance of acquiring STD, 
heterosexuality, improved hygiene, and virtually 
complete elimination of the risk of invasive penile 
cancer [15]. This procedure can be performed using 
several techniques; the most common techniques 
used are Plastibell device, Mogen or Gomo clamp, 
and freehand circumcision. This procedure is safe 
to be performed; however, there are several risks 
associated with it. Almost 0.2%–3% of patients 
undergo operative procedure after circumcision 
[16,17]. Performing the operation in the neonatal 
period has been associated with a lower risk of 
complications compared to older age [18]. However, 
we found one study in this systemic review [9] which 
concluded that complications were more prevalent in 
neonates, especially meatal stenosis. There was no 
other study that compared the age as protective or risk 
factors for performing circumcision. One study in the 



Early and late complications of male circumcision

639

Ta
bl

e 
1.

 S
um

m
ar

y 
of

 th
e 

ar
tic

le
 in

cl
ud

ed
 in

 th
is

 re
vi

ew
.

A
ut

ho
r a

nd
 

Pu
bl

ic
at

io
n 

 
ye

ar

St
ud

y 
 

de
si

gn
Pa

tie
nt

s 
nu

m
be

r 
an

d 
ag

e
Ty

pe
 o

f a
ne

s-
th

es
ia

Te
ch

ni
qu

e 
us

ed
 

an
d 

pe
rs

on
ne

l w
ho

 
pe

rf
or

m
ed

 it
Ea

rly
 a

nd
 la

te
 c

om
pl

ic
at

io
ns

R
es

ul
ts

 a
nd

 c
on

cl
us

io
n

K
et

ab
ch

i e
t a

l.,
 

20
17

 [9
]

R
et

ro
sp

ec
tiv

e 
an

d 
de

sc
rip

tiv
e

*1
20

 p
at

ie
nt

s 
w

ith
 

la
te

 c
irc

um
ci

si
on

 
co

m
pl

ic
at

io
ns

.
*F

ou
r g

ro
up

s:
N

eo
na

te
 =

 2
7 

 
(1

4 
da

ys
)

In
fa

nt
 =

 2
3 

 
(4

 m
on

th
s)

C
hi

ld
 =

 3
3 

(6
 y

ea
rs

)
A

do
le

sc
en

t =
 3

1 
 

(1
4 

ye
ar

s)

-N
ot

 m
en

tio
ne

d
C

la
ss

ic
 m

et
ho

d
by -�P

hy
si

ci
an

s
(8

.3
3%

)
-�H

ea
lth

 te
ch

ni
ci

an
s 

(1
0.

83
%

)
-�T

ra
di

tio
na

l c
irc

um
-

ci
se

rs
 (8

0.
83

%
)

*L
at

e 
co

m
pl

ic
at

io
ns

 (4
6.

66
%

): 
In

su
f-

fic
ie

nt
 fo

re
sk

in
 re

m
ov

al
, e

xc
es

si
ve

 
fo

re
sk

in
 re

m
ov

al
, a

dh
es

io
ns

/s
ki

n 
br

id
ge

s,
 in

cl
us

io
n 

cy
st

s,
 a

bn
or

m
al

 
he

al
in

g,
 m

ea
ta

l s
te

no
si

s,
 p

hi
m

os
is

, 
ch

or
de

e,
 a

nd
 u

re
th

ra
 c

ut
an

eo
us

 
fis

tu
la

.
*T

he
 m

os
t c

om
m

on
 c

om
pl

ic
at

io
n 

w
as

 m
ea

ta
l s

te
no

si
s 

an
d 

w
as

 m
or

e 
pr

ev
al

en
t i

n 
ne

on
at

es
.

*T
he

re
 w

as
 a

 s
ig

ni
fic

an
t c

or
re

la
tio

n 
be

tw
ee

n 
ag

e 
an

d 
ov

er
al

l c
om

pl
ic

a-
tio

ns
.

*T
he

 ra
tio

 o
f l

at
e 

co
m

pl
ic

at
io

ns
 o

f c
irc

um
-

ci
si

on
 is

 s
ig

ni
fic

an
tly

 h
ig

he
r i

n 
ne

on
at

es
 

an
d 

in
fa

nt
s 

as
 c

om
pa

re
d 

to
 c

hi
ld

re
n,

as
 w

el
l a

s 
ad

ol
es

ce
nt

s.
*A

ge
 is

 a
 p

re
ve

nt
io

n 
fa

ct
or

 fo
r p

os
to

pe
r-

at
iv

e 
co

m
pl

ic
at

io
ns

; s
ui

ta
bl

e 
ag

e 
w

as
 fo

r 
ch

ild
 a

nd
 a

do
le

sc
en

ts
.

*P
er

fo
rm

in
g 

of
 th

e 
pr

oc
ed

ur
e 

sh
ou

ld
 b

e 
in

 
m

ed
ic

al
 in

st
itu

tio
n 

by
 s

ui
ta

bl
e 

tra
in

ed
 s

ur
-

ge
on

s 
to

 a
vo

id
 d

eb
ili

ta
tin

g 
an

d 
pr

ol
on

ge
d 

co
m

pl
ic

at
io

ns
.

Ji
m

oh
 e

t a
l.,

 
20

16
 [1

2]
C

ro
ss

-s
ec

tio
na

l
*2

,2
76

 in
fa

nt
s 

w
ith

 
m

ea
n 

ag
e 

of
 1

7 
da

ys
To

pi
ca

l
C

la
ss

ic
al

 P
la

st
ib

el
l 

ci
rc

um
ci

si
on

by
 M

ed
ic

al
 o

ffi
ce

r o
r 

S
ur

gi
ca

l r
es

id
en

t

*R
at

e 
of

 o
ve

ra
ll 

co
m

pl
ic

at
io

ns
 =

 1
.1

%
*E

ar
ly

 c
om

pl
ic

at
io

ns
; p

os
to

pe
ra

tiv
e 

bl
ee

di
ng

 (4
8%

), 
w

ou
nd

 in
fe

ct
io

n 
(8

%
), 

an
d 

re
ta

in
ed

 P
la

st
ib

el
l (

44
%

).

* 
P

la
st

ib
el

l c
irc

um
ci

si
on

 is
 s

af
e 

an
d 

ha
s 

fe
w

 e
as

ily
 c

or
re

ct
ab

le
 c

om
pl

ic
at

io
ns

.
*P

os
to

pe
ra

tiv
e 

co
m

pl
ic

at
io

ns
 c

an
 b

e 
av

oi
de

d 
by

 d
et

ai
le

d 
at

te
nt

io
n 

to
 th

e 
pl

ac
e-

m
en

t o
f l

ig
at

ur
e,

 s
el

ec
tio

n 
of

 a
pp

ro
pr

ia
te

 
P

la
st

ib
el

l s
iz

e,
 a

nd
 a

de
qu

at
e 

pa
re

nt
al

 
ed

uc
at

io
n.

E
ke

nz
e 

an
d 

 
E

zo
m

ik
e 

20
13

 [7
]

P
ro

sp
ec

tiv
e 

an
al

ys
is

*6
4 

w
ith

 n
eo

na
ta

l 
ci

rc
um

ci
si

on
 c

om
pl

i-
ca

tio
ns

 (m
ed

ia
n 

ag
e 

at
 p

re
se

nt
at

io
n 

= 
23

 
m

on
th

s)

-N
ot

 m
en

tio
ne

d
-�T

ec
hn

iq
ue

 n
ot

 
pr

ov
id

ed
.

B
y

-N
ur

se
 (8

4.
4%

)
-�T

ra
di

tio
na

l p
ra

ct
i-

tio
ne

r (
7.

8%
)

-D
oc

to
r (

7.
8%

)

-L
at

e 
co

m
pl

ic
at

io
ns

;
gl

an
ul

ar
 a

dh
es

io
n 

(4
2.

2%
), 

m
ea

ta
l 

st
en

os
is

 (2
1.

9%
), 

ur
et

hr
oc

ut
an

eo
us

 
fis

tu
la

 (1
7.

2%
), 

tra
pp

ed
 p

en
is

 (7
.8

%
), 

im
pl

an
ta

tio
n 

de
rm

oi
d 

(6
.2

%
), 

an
d 

gl
an

s 
am

pu
ta

tio
n 

(4
.7

%
).

* 
N

eo
na

ta
l c

irc
um

ci
si

on
 w

as
 a

ss
oc

ia
te

d 
w

ith
 a

 v
ar

ie
ty

 o
f c

om
pl

ic
at

io
ns

 th
at

 w
ill

 
re

qu
ire

 o
pe

ra
tiv

e 
co

rr
ec

tio
n.

*A
fte

r t
re

at
m

en
t; 

th
e 

ou
tc

om
e 

w
as

 g
oo

d 
in

 9
2.

2%
, w

he
re

as
 7

.8
%

 h
ad

 a
 re

si
du

al
 

de
fe

ct
.

* A
de

qu
at

e 
tra

in
in

g 
of

 p
ro

vi
de

rs
 o

n 
sa

fe
 

pr
oc

ed
ur

e 
m

ay
 m

in
im

iz
e 

co
m

pl
ic

at
io

ns
.

N
et

to
 e

t a
l.,

  
20

13
 [8

]
P

ro
sp

ec
tiv

e 
st

ud
y

*1
19

 c
hi

ld
re

n 
(5

.9
 

ye
ar

s 
ol

d)
-�G

en
er

al
 a

n-
es

th
es

ia
 w

ith
 

do
rs

al
 p

en
ile

 
bl

oc
k

-�P
la

st
ic

 d
ev

ic
e 

ci
rc

um
ci

si
on

 w
ith

 
P

la
st

ib
el

l b
y 

on
e 

su
rg

eo
n

-E
ar

ly
 c

om
pl

ic
at

io
ns

; 5
.8

%
;

ed
em

a 
(2

.5
%

), 
he

m
at

om
a 

(1
.6

%
), 

he
m

or
rh

ag
e 

(0
.8

%
), 

an
d 

ur
in

ar
y 

re
te

nt
io

n 
(0

.8
%

)
-L

at
e 

co
m

pl
ic

at
io

ns
; 2

6.
8%

;
ad

he
si

on
 (1

5.
1%

), 
pa

in
 fo

r d
ev

ic
e 

ex
pu

ls
io

n 
(4

.2
%

), 
fib

ro
tic

 s
ca

r (
3.

3%
), 

pa
ra

ph
im

os
is

 (0
.8

%
), 

ed
em

a 
of

 
pr

ep
uc

e 
(2

.5
%

), 
m

ea
ta

l e
st

en
os

is
 

(0
.8

%
), 

la
te

 b
le

ed
in

g 
du

e 
to

 c
ru

st
 

(0
.8

%
), 

an
d 

P
la

st
ib

el
l r

et
en

tio
n 

(0
.8

%
).

*P
la

st
ic

 d
ev

ic
e 

ci
rc

um
ci

si
on

 is
 a

 fa
st

 
pr

oc
ed

ur
e 

fo
r o

ld
er

 c
hi

ld
re

n 
w

ith
 lo

w
 c

om
-

pl
ic

at
io

n 
ra

te
s.

co
nt

in
ue

d



Early and late complications of male circumcision

640

A
ut

ho
r a

nd
 

Pu
bl

ic
at

io
n 

 
ye

ar

St
ud

y 
 

de
si

gn
Pa

tie
nt

s 
nu

m
be

r 
an

d 
ag

e
Ty

pe
 o

f a
ne

s-
th

es
ia

Te
ch

ni
qu

e 
us

ed
 

an
d 

pe
rs

on
ne

l w
ho

 
pe

rf
or

m
ed

 it
Ea

rly
 a

nd
 la

te
 c

om
pl

ic
at

io
ns

R
es

ul
ts

 a
nd

 c
on

cl
us

io
n

Th
or

up
 e

t a
l.,

 
20

13
 [1

0]
R

et
ro

sp
ec

tiv
e 

st
ud

y
-3

15
 b

oy
s

(m
ed

ia
n 

ag
e 

5 
ye

ar
s)

-�G
en

er
al

 a
ne

s-
th

es
ia

-S
ur

gi
ca

l p
ro

ce
du

re
 

w
ith

 c
au

da
l b

lo
ck

-C
om

pl
ic

at
io

ns
 ra

te
; 6

.3
%

-�M
in

or
 c

om
pl

ic
at

io
ns

; 1
.3

%
ed

em
a;

 0
.3

%
, c

om
pl

ic
at

io
ns

 w
ith

 
ex

ce
ss

iv
e 

re
si

du
al

 s
ki

n;
 0

.6
%

-S
ig

ni
fic

an
t c

om
pl

ic
at

io
ns

; 5
.1

%
-A

cu
te

 c
om

pl
ic

at
io

ns
;

tre
at

m
en

t o
f s

up
er

fic
ia

l s
ki

n 
in

fe
c-

tio
ns

, r
e-

ad
m

is
si

on
s 

fo
r b

le
ed

in
g,

 
he

m
os

ta
si

s,
 a

nd
 a

ne
st

he
si

ol
og

ic
al

co
m

pl
ic

at
io

ns
.

* A
 s

tro
ng

 fo
cu

s 
on

 h
ig

h 
su

rg
ic

al
/a

ne
st

he
-

si
ol

og
ic

al
st

an
da

rd
s 

is
 n

ee
de

d 
to

 a
vo

id
 c

om
pl

ic
a-

tio
ns

.

Te
m

pa
rk

 e
t a

l.,
 

20
13

 [1
3]

C
as

e 
se

rie
s

-�1
1c

as
es

 o
f b

oy
s 

w
ho

 p
re

se
nt

ed
 w

ith
 

de
rm

at
ol

og
ic

 c
om

pl
i-

ca
tio

ns
 o

f c
irc

um
-

ci
si

on
 w

hi
ch

 w
as

 
pe

rfo
rm

ed
 d

ur
in

g 
th

e 
ne

w
bo

rn
 p

er
io

d

-L
oc

al
-M

in
or

 s
ur

gi
ca

l 
pr

oc
ed

ur
e

by m
ed

ic
al

 p
ra

ct
iti

on
er

-�L
at

e 
co

m
pl

ic
at

io
ns

; p
en

ile
 s

ki
n 

br
id

ge
, g

la
nd

ul
ar

 a
dh

es
io

n 
of

 re
m

-
na

nt
 fo

re
sk

in
, c

on
ce

al
ed

 p
en

is
, a

nd
 

a 
pe

ni
le

 e
pi

de
rm

al
 in

cl
us

io
n 

cy
st

.

D
er

m
at

ol
og

is
ts

 m
ay

 e
nc

ou
nt

er
 in

th
ei

r o
w

n 
pr

ac
tic

e 
an

d 
of

fe
r p

ot
en

tia
l 

op
tio

ns
 fo

r
m

an
ag

em
en

t.

A
l-R

aw
i 2

01
1 

[1
1]

R
et

ro
sp

ec
tiv

e
st

ud
y

-4
5 

bo
ys

 (3
 

m
on

th
s–

5 
ye

ar
s)

-N
ot

 m
en

tio
ne

d
-P

la
st

ib
el

l
by he

al
th

pr
of

es
si

on
al

s

-�L
at

e 
co

m
pl

ic
at

io
ns

; 3
5.

6%
 in

co
m

-
pl

et
e 

ci
rc

um
ci

si
on

 w
ith

 re
du

nd
an

t 
fo

re
sk

in
, 2

6.
7%

 p
os

t-c
irc

um
ci

si
on

 
ph

im
os

is
, 2

0%
 fo

re
sk

in
 a

dh
er

en
t t

o 
th

e 
gl

an
s,

 6
.7

%
 c

om
pl

et
el

y 
bu

rie
d 

pe
ni

le
 s

ha
ft 

(c
on

ce
al

ed
 p

en
is

), 
8.

9%
 

m
ea

ta
l s

te
no

si
s,

 a
nd

 2
.2

%
 w

ith
 s

ca
r 

du
e 

to
 d

eg
lo

vi
ng

 o
f t

he
 p

en
ile

 s
ki

n.

-�S
ig

ni
fic

an
t n

um
be

r o
f c

om
pl

ic
at

io
ns

 
re

su
lts

 fr
om

 th
e 

us
e 

of
 v

ar
io

us
 te

ch
ni

qu
es

 
w

ith
ou

t p
ro

pe
r k

no
w

le
dg

e 
an

d 
sk

ill
s.

-�th
es

e 
co

m
pl

ic
at

io
ns

 c
an

 b
e 

av
oi

de
d 

by
 

pe
rfo

rm
in

g 
op

er
at

io
ns

 w
ith

 a
de

qu
at

e 
tra

in
in

g 
in

 th
e 

te
ch

ni
qu

e 
an

d 
its

po
st

op
er

at
iv

e 
ca

re
.



Early and late complications of male circumcision

641

current systematic review that included neonates only 
reported that neonatal circumcision was associated 
with different complications that will require operative 
correction. The complications reported were late 
complications but no early complications reported; the 
late complications reported were glanular adhesion 
(42.2%), meatal stenosis (21.9%), urethrocutaneous 
fistula (17.2%), trapped penis (7.8%), implantation 
dermoid (6.2%), and glans amputation (4.7%). 
However, time-oriented treatment resulted in a better 
outcome in the majority of the neonates (92.2%) [7]. 
Two studies [8,12] concluded that the Plastibell device 
was safe and has few easily correctable complications. 
Another study [11] reported that complications resulted 
from using Plastibell without knowledge and skills, so 
Plastibell is safe for the procedure if it was used by 
skillful personnel. Only one study [10] reported that 
complications resulted were minor, significant and 
acute, and to avoid those complications, there is a need 
to focus on high surgical/anesthesiological standards. 
Late and early complications differed among 
different studies and this depended on the technique 
used, anesthesia, and personnel who performed the 
procedure and his knowledge and skills.

Conclusion

By reviewing different articles on complications of 
circumcision, we could conclude that younger age was 
associated with different complications. Untrained 
and unskilled personnel are yet another important 
reason that leads to complication after circumcision. 
Therefore, these complications could be avoided 
to a larger extent by performing it at a suitable age, 
by skilled and trained personnel. Also, the plastic 
device (Plastibell) showed good outcomes (fewer 
complications) even for older children when performed 
under a skilled doctor.
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