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Abstract
AIM: To compare outcome of stapled hemorrhoido-
pexy (SH) vs  LigaSure hemorrhoidectomy (LH) by a 
meta-analysis of available randomized controlled trials 
(RCTs).

METHODS: Databases, including PubMed, EMBASE, 
the Cochrane Library, and the Science Citation Index 
updated to December 2012, were searched. The main 
outcomes measured were operating time, early post-
operative pain, postoperative urinary retention and 
bleeding, wound problems, gas or fecal incontinence, 
anal stenosis, length of hospital stay, residual skin 
tags, prolapse, and recurrence. The meta-analysis was 
performed using the free software Review Manager. 
Differences observed between the two groups were 
expressed as the odds ratio (OR) with 95%CI. A fixed-
effects model was used to pool data when statistical 
heterogeneity was not present. If statistical heteroge-
neity was present (P  < 0.05), a random-effects model 
was used.

RESULTS: The initial search identified 10 publica-

tions. After screening, five RCTs published as full ar-
ticles were included in this meta-analysis. Among the 
five studies, all described a comparison of the patient 
baseline characteristics and showed that there was 
no statistically significant difference between the two 
groups. Although most of the analyzed outcomes were 
similar between the two operative techniques, the op-
erating time for SH was significantly longer than for LH 
(P  < 0.00001; OR= -6.39, 95%CI: -7.68 - -5.10). The 
incidence of residual skin tags and prolapse was signifi-
cantly lower in the LH group than in the SH group [2/111 
(1.8%) vs  16/105 (15.2%); P  = 0.0004; OR= 0.17, 
95%CI: 0.06-0.45). The incidence of recurrence after 
the procedures was significantly lower in the LH group 
than in the SH group [2/173 (1.2%) vs  13/174 (7.5%); 
P  = 0.003; OR= 0.21, 95%CI: 0.07-0.59].
 
CONCLUSION: Both SH and LH are probably equally 
valuable techniques in modern hemorrhoid surgery. 
However, LigaSure might have slightly favorable imme-
diate postoperative results and technical advantages. 

© 2013 Baishideng. All rights reserved.
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Core tip: Stapled hemorrhoidopexy (SH) and Ligas-
ure hemorrhoidectomy are probably equally valuable 
techniques in modern hemorrhoid surgery. However, 
appropriate surgical techniques are important in SH, 
especially the placement of the purse-string suture. Its 
misplacement may cause operative and postoperative 
complications. 
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INTRODUCTION
Around 5% of  the general population has hemorrhoidal 
disease to some extent, especially those aged > 40 
years[1,2]. There is a vast number of  available therapeutic 
methods, and hemorrhoidectomy is well established as 
the most effective and definitive treatment for grades 3 
and 4 symptomatic hemorrhoidal disease[3]. Two well-
established methods of  hemorrhoidectomy, the open 
(Milligan-Morgan)[4] and closed (Ferguson)[5] techniques 
are especially popular. However, despite the relatively 
minor surgical trauma of  these two methods, the intra-
operative pain and protracted postoperative course are 
major concerns[6]. Thus, continuing efforts have been 
made to develop new techniques and modifications that 
promise a less painful course and faster recovery. Stapled 
hemorrhoidopexy [SH, also known as procedure for pro-
lapse and hemorrhoids (PPH)] was introduced by Longo 
in 1998, and uses a specially designed circular stapling 
instrument to excise a ring of  redundant rectal mucosa 
or expanded internal hemorrhoids[7]. Although some SH-
related complications have been reported[8], its advan-
tages, such as shorter operating time, less postoperative 
pain, and a quicker return to normal activity have been 
confirmed by several controlled studies[9-11]. Another new 
method, LigaSure hemorrhoidectomy (LH), uses the Li-
gasure vessel sealing system, which consists of  a bipolar 
electrothermal hemostatic device that allows complete 
coagulation of  vessels up to 7 mm in diameter with mini-
mal surrounding thermal spread and limited tissue char-
ring. The advantages of  this method include simple and 
easy learning, excellent hemostatic control, minimal tissue 
trauma, lower postoperative pain, and shorter wound 
healing time[12-14]. 

Although meta-analysis of  clinical trials has shown 
that SH and LH have some advantages over conventional 
hemorrhoidectomy[15], there is still a lack of  evidence 
about the operative and postoperative outcomes of  SH 
and LH. Therefore, we performed a meta-analysis of  ran-
domized controlled trials (RCTs) that compared the ef-
ficiency of  SH and LH in treating hemorrhoidal disease.

MATERIALS AND METHODS
Literature search 
Electronic databases, including PubMed (1966 to De-
cember 2012), EMBASE (1980 to December 2012), the 
Cochrane library (Issue 12, December 2012) and Science 
Citation Index (1975 to December 2012), were searched. 
Literature reference lists were hand-searched for the same 
time period. The search terms used were “Stapled hem-
orrhoidopexy or PPH and LigaSure hemorrhoidectomy”.

Study selection 
The initial inclusion criteria were as follows: (1) all origi-
nally published RCTs; (2) the treatment group underwent 
SH for hemorrhoidal disease; and (3) a parallel control 
group underwent LH for hemorrhoidal disease. Studies 
that met the initial inclusion criteria were then further 

examined. Those with duplicate publications, unbalanced 
matching procedures or incomplete data were excluded, 
in addition to abstracts without accompanying full texts.

Data extraction 
Data were extracted independently by two reviewers 
(Yang J and Cui PJ) according to the prescribed selec-
tion criteria. Any disagreements were resolved by dis-
cussion between the two reviewers. The following data 
were extracted: baseline trial data (e.g., sample size, mean 
age, gender, study protocol, grade of  hemorrhoids, and 
follow-up time); operative and postoperative outcomes 
(operating time, early postoperative pain, postoperative 
urinary retention and bleeding, wound problems, gas or 
fecal incontinence, anal stenosis, length of  hospital stay, 
residual skin tags, prolapse, and recurrence). When neces-
sary, the corresponding authors were contacted to obtain 
supplementary information.

Study quality
The quality of  the included trials was assessed using the 
Jadad composite scale[16] in addition to a description of  
an adequate method for allocation concealment[17]. Study 
quality was assessed independently by two authors (Yang 
J and Cui PJ), and any discrepancies in interpretation 
were resolved by consensus (Table 1).

Statistical analysis
The meta-analysis was performed using the free software 
Review Manager (Version 4.2.10, Cochrane Collabora-
tion, Oxford, United Kingdom). Differences observed 
between the two groups were expressed as the OR with 
the 95%CI. A fixed-effects model was used to pool data 
when statistical heterogeneity was not present. If  sta-
tistical heterogeneity was present (P < 0.05), a random-
effects model was used. 

RESULTS
The initial search identified 10 publications (Figure 1). Af-
ter screening, seven RCTs were identified. Consequently, 
two trials were excluded from the pooled meta-analysis. 
We compared the conventional Ferguson technique with 
SH and LH and the other study was a duplicate publi-
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Table 1  Quality analysis of included trials

Ref. Randomization 
method

Allocation 
concealment

Blinding Withdraws Jadad 
score

Arslani et al[1] Not 
mentioned

Adequate No Described 4

Basdanis et al[18] Not 
mentioned

Adequate No Not 
mentioned

3

Chen et al[19] Not 
mentioned

Adequate No Not 
mentioned

3

Kraemer et al[20] Computer-
generated

Adequate No Described 5

Sakr et al[21] Computer-
generated

Adequate Single-
blind

Described 5



cation. Five RCTs[1,18-21] published as full articles were 
included in this meta-analysis. All five studies described 
a comparison of  the patient baseline characteristics and 
showed that there was no statistically significant differ-
ence between the two groups. The principal characteris-
tics of  the included studies are shown in Tables 2 and 3. 
The outcomes were measured as follows.

Operating time
Four trials reported the operating time during hemor-
rhoidectomy[18-21]. However, two of  them only reported 
the average operating time[18,20]. The combined data 
showed that the operating time of  SH was significantly 
longer than that of  LH (P < 0.00001; OR = -6.39, 
95%CI: -7.68 - -5.10) (Figure 2A).

Early postoperative pain
All five trials reported early postoperative pain at varied 
time points after hemorrhoidectomy[1,18-21] with a Visual 
Analog scale (VAS) score (0 indicating no pain and 10 
severe pain). Two trials reported average VAS scores[1,18] 
and only one showed the trend in postoperative VAS 
scores[20]. Combined data from the other two trials 
showed that there was no difference between LH and SH 
(P = 0.23; OR = 1.24, 95%CI: -0.78 - -3.26) (Figure 2B).

Postoperative urinary retention 
Four trials reported urinary retention[1,18,20,21] after the pro-
cedure and there was no significant difference between 
the LH and SH groups [11/156 (7.1%) vs 13/155 (8.4%); 
P = 0.74; OR = 0.87, 95%CI: 0.37-2.01) (Figure 2C).

Postoperative bleeding
All five trials reported postoperative bleeding[1,18-21]. There 

was no significant difference between the LH and SH 
groups [5/198 (2.5%) vs 12/199 (6%); P = 0.08; OR = 
0.42, 95%CI: 0.16-1.11) (Figure 2D). 

Wound problems
Four trials reported procedure-related wound problems, 
including irritation, itching and moisture[18-21]. There was 
no significant difference between the LH and SH groups 
[46/146 (31.5%) vs 12/153 (7.8%); P = 0.3; OR = 3.49, 
95%CI: 0.33-37.32) (Figure 2E).

Postoperative gas or fecal incontinence 
Four trials reported the incidence of  postoperative gas or 
fecal incontinence[1,18,20,21]. There was no significant dif-
ference between the LH and SH groups [5/156 (3.2%) vs 
7/155 (4.5%); P = 0.55; OR = 0.70, 95%CI: 0.22-2.24] 
(Figure 2F). 

Postoperative anal stenosis
Three trials reported postoperative anal stenosis[1,20,21]. 
There was no significant difference between the LH and 
SH groups [3/111 (2.7%) vs 4/105 (3.8%); P = 0.65; OR 
= 0.71, 95%CI: 0.16-3.17] (Figure 2G).

Hospitalization
Four trials reported the length of  hospital stay after hem-
orrhoidectomy[18-21]. However, two of  them only reported 
the average time[18,20]. Combined data from the other two 
trials showed that there was no difference between LH 
and SH (P = 0.44; OR = 0.82, 95%CI: -1.27-2.91) (Figure 
2H). 

Residual skin tags and prolapse
Three trials reported residual skin tags and prolapse[1,20,21]. 
The data showed that the incidence of  residual skin tags 
and prolapse was significantly lower in the LH group 
than in the SH group [2/111 (1.8%) vs 16/105 (15.2%); P 
= 0.0004; OR = 0.17, 95%CI: 0.06-0.45] (Figure 2I).

Recurrence
Four trials reported the incidence of  recurrence after the 
procedures[1,18,19,21]. The data showed that the incidence of  
recurrence was significantly lower in the LH group than 
in the SH group [2/173 (1.2%) vs 13/174 (7.5%); P = 
0.003; OR = 0.21, 95%CI: 0.07-0.59] (Figure 2J).

DISCUSSION
Hemorrhoid is one of  the most common anorectal 
disorders[2]. Although accepted as the gold standard for 
surgical treatment of  hemorrhoids, conventional hem-
orrhoidectomy has some unavoidable drawbacks. Two 
recent techniques, SH and LH, provide some advantages 
over conventional hemorrhoidectomy. However, there is 
still a lack of  evidence focusing on outcomes of  SH and 
LH. 

Our meta-analysis showed that LH took significantly 
less time to complete compared with SH. For SH, a 
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Potentially relevant 
references 
(n  = 10)

Excluded for reviews 
(n  = 2)

Excluded for meta-
analysis (n  = 1)

Studies retrieved for more 
detailed evaluation 

(n  = 7)

Excluded for duplicate 
publications (n  = 1)

Excluded for unrelated 
intervention comparisons 

(n  = 1)

Original studies included in 
the meta-analysis 

(n  = 5)

Figure 1  Search protocol for the meta-analysis. 
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ual prolapsed piles could cause recurrent symptoms[26,27], 
so it is understandable that recurrence was higher in the 
SH group. Our meta-analysis was in accordance with the 
findings of  several studies that reported a high recur-
rence rate of  10%-53%[11,28,29]. SH is therefore considered 
by some authors to be unsuitable for grade 4 hemor-
rhoids[22,29]. On the contrary, LH is more appropriate for 
treating anatomical deformities such as skin tags and 
prolapse. Using LH, concomitant external hemorrhoid 
components and skin tags can be addressed, ensuring 
complete removal of  the hemorrhoid tissues[30]. When se-
vere external piles are dominant or large skin tags accom-
pany hemorrhoid prolapse, LH will be a good choice[12-14]. 
Considering that the surgical principle in LH is more 
similar to that of  conventional hemorrhoidectomy, it 
would be expected that LH would have lower recurrence 
rates[30]. However, the follow-up time did not exceed two 
years in our included trials, therefore, further studies with 
longer follow-up are needed.

One study showed that SH caused severe postop-
erative pain[31]. However, the results were challenged by 
several other studies[26,32,33]. To the best of  our knowl-
edge, the rectal wall is innervated by the sympathetic and 
parasympathetic nerves, thus, excising the rectal mucosa 
should be painless. So, it is inexplicable why pain is a 
common immediate complication of  SH. Pain is usually 
caused by anal dilatation, which leads to internal sphinc-
ter fragmentation in some patients[34], and the inclusion 
of  smooth muscle in the doughnut[31]. It is conceivable 
that SH is more technically demanding and operator de-
pendent. If  the purse-string suture is not at an inadequate 
level or depth, serious postoperative pain may be avoid-
ed[28]. VAS scores in the SH group were always lower in 
patients with no fibers included in the excised piles and 
doughnuts[18]. Considering the surgical similarity between 
LH and conventional hemorrhoidectomy, it would be 
expected that patients receiving LH would present with 
greater postoperative pain compared with SH, as is found 
with conventional hemorrhoidectomy. However in our 
meta-analysis, there was no difference between LH and 
SH regarding average VAS scores. The low level of  post-
operative pain with LH may result from the fact that LH 
has no need for anal dilatation, which reduces the pos-
sibility of  anal spasm[35] and temporary third degree burn 

special anal dilator was used to set an interrupted purse-
string suture above the dentate line. Then the suture was 
tightened around the anvil of  the circular stapler. In some 
patients with significant prolapse of  the anal mucosa, two 
circular interrupted sutures were used. After removal of  
the stapler, interrupted stitches were usually inserted to 
control bleeding points. With regard to LH, the proce-
dure was more convenient. The LigaSure instrument was 
used to grasp the base of  the hemorrhoid and activated. 
After coagulation, the hemorrhoid skin was excised with 
scissors. The reduced operating time was related to bet-
ter hemostatic control and lack of  any need to ligate the 
pedicles. Our meta-analysis was in accordance with the 
results of  a study showing that LH was comparatively 
simple and easy to learn[20]. However, the median value 
and standard deviation (SD) were reported only in two 
studies, so this variable should be investigated in further 
studies. 

Another significant difference between the SH and 
LH groups in our meta-analysis was a higher frequency 
of  postoperative residual skin tags, prolapse and recur-
rence with SH. This might have been because SH does 
not excise the hemorrhoids but rather a circumferential 
column of  mucosa and submucosa 2-3 cm above the 
dentate line and then staples the defect. Besides, it does 
not deal with external hemorrhoids or associated anal 
canal problems[22-24]. However, patients with the third or 
fourth degree hemorrhoids usually present with large 
unequally sized prolapsing piles or circumferential hem-
orrhoids. Chen et al[25] proposed one modified method 
with one to four additional traction sutures placed at sites 
about 1 cm below the level of  the purse-string suture for 
those prominent hemorrhoidal positions. This helped to 
incorporate more distal components of  internal hemor-
rhoids into the “stapler housing” and facilitated further 
resection. It was also able to pull the external compo-
nents or skin tags into the anal canal and made the anal 
surface smoother. An alternative is to remove the residual 
prolapsing hemorrhoidal tissue or skin tags during the 
operation or at the postoperative stage. 

Long-term risk of  recurrence, which is usually de-
fined as recurring symptoms or new prolapse (but not 
residual prolapse or skin tags)[1], is the main concern of  
patients and surgeons. Some studies found that the resid-

Table 2  Baseline characteristics of included trials in the meta-analysis

Ref. Year Technique (n) Study protocol Mean age (yr) Sex (M/F) Grade of hemorrhoids Follow-up time (mo)

Arslani et al[1] 2012 SH (46) RUT              52 (17-72) 21/25 3 24
LH (52)              50 (18-78) 23/29

Basdanis et al[18] 2005 SH (50) RUT               46 (25–72) 29/21 3 and 4 6-clinical, 18 (12–24)- telephone
LH (45)               44 (22–69) 25/20

Chen et al[19] 2007 SH (44) RUT    25-81 (48) 26/18 3   6
LH (42)    23-85 (46) 24/18

Kraemer et al[20] 2005 SH (25) RUT               58 (40–71) 14/11 3 and 4       1.5
LH (25)               48 (28–82) 13/12

Sakr et al[21] 2010 SH (34) RBT 43.7 ± 4.66 (29–56) 21/13 3 and 4 18
LH (34) 39.3 ± 4.68 (33–52) 19/15

RUT: Randomized unblinded trial; RBT: Randomized blinded trial; SH: Stapled hemorrhoidopexy; LH: LigaSure hemorrhoidectomy. 

Yang J et al . Stapled hemorrhoidopexy vs  LigaSure hemorrhoidectomy



Ta
bl

e 
3
  
C

ha
ra

ct
er

is
ti
cs

 o
f 

ra
nd

om
iz

ed
 c

om
pa

ri
so

ns
 o

f 
st

ap
le

d 
he

m
or

rh
oi

do
pe

xy
 a

nd
 L

ig
aS

ur
e 

he
m

or
rh

oi
de

ct
om

y 
re

po
rt

ed
 in

 t
he

 li
te

ra
tu

re

4803 August 7, 2013|Volume 19|Issue 29|WJG|www.wjgnet.com

in
ju

ry
 to

 n
er

ve
 e

nd
in

gs
 a

t t
he

 si
te

 o
f 

th
e 

w
ou

nd
[3

6]
. H

ow
ev

er
, t

he
re

 w
er

e 
so

m
e 

lim
ita

tio
ns

 to
 o

ur
 d

at
a. 

Th
e 

m
ed

ian
 v

alu
e 

an
d 

SD
 w

er
e 

on
ly

 re
po

rt
ed

 in
 tw

o 
st

ud
ie

s, 
an

d 
or

al 
an

d 
pa

re
nt

er
al 

an
alg

es
ia 

re
qu

ire
m

en
ts

 w
er

e 
re

po
rt

ed
 to

o 
in

co
ns

ist
en

tly
 fo

r q
ua

nt
ita

tiv
e 

an
aly

sis
. 

In
 o

ur
 m

et
a-

an
aly

sis
 th

e 
oc

cu
rr

en
ce

 o
f 

po
st

op
er

at
iv

e 
bl

ee
di

ng
 w

as
 e

qu
iv

ale
nt

 in
 th

e 
tw

o 
gr

ou
ps

. L
ig

aS
ur

e 
is 

a 
di

at
he

rm
y 

sy
st

em
 a

nd
 a

llo
w

s 
co

m
pl

et
e 

co
ag

ul
at

io
n 

of
 b

lo
od

 
ve

ss
el

s 
up

 to
 7

 m
m

 in
 d

iam
et

er
, u

sin
g 

a 
pr

ec
ise

 a
m

ou
nt

 o
f 

bi
po

lar
 e

ne
rg

y 
an

d 
pr

es
su

re
 th

at
 p

er
m

an
en

tly
 c

ha
ng

es
 c

ol
lag

en
 a

nd
 e

las
tin

 w
ith

in
 th

e 
ve

ss
el

 w
all

. H
ow

ev
er

, f
or

 S
H

, 
th

e 
ex

pe
ct

ed
 fr

eq
ue

nc
y 

of
 b

le
ed

in
g 

w
as

 a
t l

ea
st

 5
0%

[3
7]
. I

n 
so

m
e 

ci
rc

um
st

an
ce

s, 
to

o 
m

uc
h 

fo
ld

ed
 m

uc
os

a 
in

 th
e 

st
ap

le
d 

lin
e 

w
ill

 in
cr

ea
se

 th
e 

oc
cu

rr
en

ce
 o

f 
in

ef
fic

ie
nt

 h
em

os
ta

-
sis

[3
8]
. T

he
re

fo
re

, i
nt

er
ru

pt
ed

 st
itc

he
s w

er
e 

ne
ed

ed
 to

 c
on

tro
l b

le
ed

in
g 

po
in

ts
 a

fte
r r

em
ov

al 
of

 th
e 

st
ap

le
r i

n 
alm

os
t a

ll 
pa

tie
nt

s.
E

ar
ly

 p
os

to
pe

ra
tiv

e 
pa

rt
ial

 in
co

nt
in

en
ce

 m
ay

 b
e 

ex
pl

ain
ed

 b
y 

pa
in

 th
at

 h
in

de
rs

 v
ol

un
ta

ry
 sp

hi
nc

te
r c

on
tra

ct
io

n[3
9]
. H

ow
ev

er
 p

ot
en

tia
l a

na
l s

ph
in

ct
er

 in
ju

ry
 m

ay
 c

au
se

 im
pa

ir-
m

en
t o

f 
fe

ca
l c

on
tin

en
ce

. D
ur

in
g 

SH
, i

nt
ra

op
er

at
iv

e 
sp

hi
nc

te
r 

st
re

tc
hi

ng
 m

ay
 p

lay
 a

 r
ol

e 
in

 p
os

to
pe

ra
tiv

e 
fe

ca
l i

nc
on

tin
en

ce
. T

he
 p

ro
ce

du
re

 r
eq

ui
re

s 
in

se
rt

io
n 

of
 a

 r
el

at
iv

el
y 

lar
ge

 a
na

l d
ila

to
r, 

us
ua

lly
 3

3 
m

m
, a

nd
 p

lac
em

en
t o

f 
th

e 
ci

rc
ul

ar
 s

ta
pl

er
 c

an
 le

ad
 to

 fu
rt

he
r s

ph
in

ct
er

 in
ju

ry
[3

7]
, e

sp
ec

ial
ly

 w
he

n 
ex

ce
ss

iv
e 

m
uc

os
al 

pr
ol

ap
se

 h
am

pe
rs

 th
e 

in
st

ru
-

m
en

t e
nc

om
pa

ss
in

g 
all

 o
f 

th
e 

re
du

nd
an

t t
iss

ue
. T

hu
s, 

in
 p

at
ie

nt
s 

w
ith

 p
re

-e
xi

st
in

g 
sp

hi
nc

te
r i

nj
ur

y 
or

 w
ith

 a
 n

ar
ro

w
 a

na
l c

an
al,

 m
od

ifi
ed

 te
ch

ni
qu

es
 in

tro
du

ce
d 

by
 H

o 
et 

al[4
0]
 

m
ay

 m
in

im
iz

e 
th

e 
ris

k 
of

 st
re

tc
hi

ng
 th

e 
in

te
rn

al 
an

al 
sp

hi
nc

te
r. 

Th
ey

 u
se

d 
th

e 
sm

all
er

 E
ise

nh
ei

m
er

 a
na

l r
et

ra
ct

or
 in

st
ea

d 
of

 th
e 

ci
rc

ul
ar

 a
na

l d
ila

to
r. 

Fu
rt

he
rm

or
e, 

if
 th

e 
de

ep
er

 
lay

er
s 

of
 th

e 
re

ct
al 

w
all

 a
re

 n
ot

 in
cl

ud
ed

 in
to

 th
e 

pu
rs

e-
st

rin
g,

 m
ak

in
g 

a 
m

uc
os

al 
in

st
ea

d 
of

 a
n 

all
 w

all
 re

ct
al 

lay
er

 a
na

st
om

os
is 

m
ay

 re
du

ce
d 

th
e 

in
ci

de
nc

e 
of

 S
H

-r
el

at
ed

 p
os

t-
op

er
at

iv
e 

in
co

nt
in

en
ce

 a
nd

 s
te

no
sis

[3
8]
.T

he
or

et
ic

al
ly,

 in
tra

op
er

at
iv

e 
sp

hi
nc

te
r 

st
re

tc
hi

ng
 w

as
 m

in
im

iz
ed

 w
he

n 
us

in
g 

th
e 

Li
ga

Su
re

 s
ys

te
m

[4
1]
. T

he
 s

ys
te

m
 a

lso
 h

ad
 a

n 
ef

fe
ct

 o
n 

pr
es

er
va

tio
n 

of
 in

te
rn

al 
sp

hi
nc

te
r p

re
ss

ur
e[4

2]
. H

ow
ev

er
, i

n 
ou

r m
et

a-
an

aly
sis

, fi
ve

 c
as

es
 o

f 
te

m
po

ra
ry

 g
as

 in
co

nt
in

en
ce

 a
nd

 th
re

e 
of

 a
na

l s
te

no
sis

 w
er

e 
en

co
un

te
re

d 
af

te
r L

H
, 

an
d 

on
e 

pa
tie

nt
 r

em
ain

ed
 in

co
nt

in
en

t t
o 

ga
s 

fo
r 

1 
m

o[1
8]
. R

am
ch

ar
an

 et
 a

l[3
5]
 r

ep
or

te
d 

th
at

 a
fte

r 
LH

, t
he

 p
er

ian
al 

sk
in

, i
nc

lu
di

ng
 th

e 
sk

in
 b

rid
ge

s, 
ap

pe
ar

ed
 s

ca
ld

ed
. A

t 3
 m

o 
fo

llo
w

-u
p,

 th
er

e 
w

as
 s

om
e 

m
ild

 c
irc

um
fe

re
nt

ial
 fi

br
os

is 
in

 th
e 

sk
in

 o
f 

th
e 

an
al 

m
ar

gi
n,

 w
hi

ch
 p

ro
du

ce
d 

sy
m

pt
om

at
ic

 a
na

l s
te

no
sis

 th
at

 re
qu

ire
d 

on
ce

 d
ail

y 
an

al 
di

lat
io

n 
w

ith
 a

 
12

-1
5-

m
m

 d
ila

to
r f

or
 3

 m
o.

 T
he

re
fo

re
, o

cc
ur

re
nc

e 
of

 in
co

nt
in

en
ce

 a
nd

 s
te

no
sis

 w
ith

 L
H

 m
ay

 b
e 

re
lat

ed
 to

 th
e 

de
vi

ce
 a

nd
 te

ch
ni

qu
e. 

Th
e 

Li
ga

Su
re

 c
lam

p 
m

ay
 g

ra
sp

 th
e 

in
te

r-
na

l a
na

l s
ph

in
ct

er
 a

s w
el

l a
s t

he
 h

em
or

rh
oi

da
l t

iss
ue

 a
bo

ve
 it

. T
he

rm
al 

en
er

gy
 c

au
se

s s
ca

ld
in

g 
th

at
 c

an
 c

on
tri

bu
te

 to
 a

na
l s

te
no

sis
. S

im
ila

r m
ec

ha
ni

sm
s m

ay
 re

su
lt 

in
 in

ju
ry

 to
 th

e 
an

al 
sp

hi
nc

te
r, 

w
hi

ch
 m

ay
 a

cc
ou

nt
 fo

r t
he

 fe
ca

l i
nc

on
tin

en
ce

. T
o 

av
oi

d 
th

is 
ph

en
om

en
on

, i
t i

s i
m

po
rt

an
t: 

(1
) t

o 
cu

t t
he

 a
no

re
ct

al 
m

ar
gi

n 
w

ith
 th

e 
co

ld
 k

ni
fe

 b
ef

or
e 

he
m

or
rh

oi
d-

ec
to

m
y; 

(2
) o

n 
th

e 
m

uc
os

al 
m

ar
gi

n 
ra

th
er

 th
an

 o
n 

th
e 

cu
ta

ne
ou

s m
ar

gi
n;

 a
nd

 (3
) t

o 
re

tra
ct

 th
e 

cu
ta

ne
ou

s m
ar

gi
n 

fr
om

 b
ip

ol
ar

 b
lad

es
 b

ef
or

e 
th

e 
se

ali
ng

 c
yc

le
 b

eg
in

s[3
0,

43
] . W

he
n 

st
en

os
is 

oc
cu

rs
, a

n 
ea

rly
 c

on
se

rv
at

iv
e 

ap
pr

oa
ch

 w
ith

 d
ila

to
rs

 w
ill

 su
cc

es
sf

ul
ly

 tr
ea

t t
hi

s c
on

di
tio

n[4
3]
. 

Th
e 

pr
ol

on
ge

d 
ho

sp
ita

l s
ta

ys
 a

nd
 d

el
ay

ed
 re

co
ve

ry
 u

su
all

y 
re

lat
ed

 to
 th

e 
po

st
op

er
at

iv
e 

pa
in

 a
nd

 w
ou

nd
 p

ro
bl

em
s. 

O
ur

 p
re

vi
ou

s d
at

a 
sh

ow
ed

 th
at

 S
H

 a
nd

 L
H

 h
av

e 
an

 e
qu

al 
ef

fe
ct

 in
 re

du
ci

ng
 p

os
to

pe
ra

tiv
e 

pa
in

. A
lth

ou
gh

 B
as

da
ni

s 
et 

al[1
8]
 re

po
rt

ed
 h

ig
h 

oc
cu

rr
en

ce
 o

f 
pr

ur
itu

s 
w

ith
 L

H
 im

m
ed

iat
el

y 
af

te
r t

he
 o

pe
ra

tio
n,

 o
ur

 m
et

a-
an

aly
sis

 s
ho

w
ed

 th
at

 

R
ef

.
Te

ch
ni

qu
e

O
pe

ra
ti
on

 t
im

e 
(m

in
)

H
os

pi
ta

liz
at

io
n 

(d
)

Po
st

op
er

at
iv

e 
pa

in
 

(V
is
ua

l A
na

lo
g 

sc
or

e)
Pa

re
nt

er
al

 
an

al
ge

si
c 

us
e 

Po
st

op
er

at
iv

e 
ur

in
ar

y 
re

te
nt

io
n 

Po
st

op
er

at
iv

e 
bl

ee
di

ng
 

R
et

ur
n 

to
 n

or
m

al
 

ac
ti
vi

ty
 o

r 
w

or
k

In
co

nt
in

en
ce

 f
or

 g
as

 o
r 

st
oo

l a
ft

er
 t

he
 o

pe
ra

tio
n 

Po
st

op
er

at
iv

e 
an

al
 s

te
no

si
s

R
es

id
ua

l s
ki

n 
ta

gs
 a

nd
 p

ro
la

ps
e

W
ou

nd
 

Pr
ob

le
m

s
R

ec
ur

re
nc

e 

A
rs

la
ni

 et
 a

l[1
]

SH
N

R
N

R
3 

(1
-5

)
36

1
3

3-
4 

w
k 

2
2

6
N

R
5

LH
3 

(1
-6

)
41

2
1

2-
4 

w
k

1
1

0
1

Ba
sd

an
is

 et
 a

l[1
8]

SH
15

 (8
-1

7)
4 

(2
-1

0)
3 

(1
-6

)
  1

7
0

N
R

1
N

R
N

R
6

3
LH

   
   

13
 (9

.2
-1

6.
1)

5 
(2

-1
0)

6 
(3

-7
)

  0
5

1
2

39
0

C
he

n 
et

 a
l[1

9]
SH

19
.0

 ±
 6

.4
3.

3 
± 

1.
1

3.
1 

± 
1.

3
23

N
R

4
N

R
N

R
N

R
N

R
4

1
LH

12
.0

 ±
 4

.1
5.

2 
± 

1.
4

5.
4 

± 
2.

4
35

1
3

0
K

ra
em

er
 et

 a
l[2

0]
SH

21
 (6

-5
4)

1.
6 

(1
-2

)
O

nl
y 

sh
ow

ed
 th

e 
tr

en
d

  3
.8

 (2
-1

2)
4

3
6.

3 
(1

.5
) d

0
0

0
2

N
R

LH
  2

6 
(1

0-
80

)
2.

1 
(2

-3
)

O
nl

y 
sh

ow
ed

 th
e 

tr
en

d
3.

2 
(1

-8
)

2
1

9.
8 

(1
.9

) d
0

1
0

1

Sa
kr

 et
 a

l[2
1]

SH
26

.9
 ±

 3
.2

6
2.

44
 ±

 0
.5

04
  5

.2
9 

± 
0.

91
4

5.
7 

± 
0.

85
5

1
2

8.
65

 ±
 0

.4
85

 d
4

2
8

0
4

LH
20

.8
 ±

 3
.3

5
2.

21
 ±

 0
.4

10
5.

53
 ±

 1
.0

2
5.

0 
± 

0.
77

6
2

1
   

7.
68

 ±
 0

.6
38

 d
2

1
2

1
1

N
R:

 N
ot

 re
po

rt
ed

; L
H

: L
ig

aS
ur

e 
he

m
or

rh
oi

de
ct

om
y 

SH
: S

ta
pl

ed
 h

em
or

rh
oi

do
pe

xy
.

Yang J et al . Stapled hemorrhoidopexy vs  LigaSure hemorrhoidectomy



4804 August 7, 2013|Volume 19|Issue 29|WJG|www.wjgnet.com

LH SH Mean difference Mean difference 
Study or subgroup Mean SD Total Mean SD Total Weight IV, fixed, 95%CI IV, fixed, 95%CI 

Chen 2007 12 4.1 42 19 6.4 44   32.6% -7.00 (-9.26, -4.74) 
Sakr 2010    20.8   3.35 34    26.9   3.26 34   67.4% -6.10 (-7.67, -4.53) 

Total (95%CI) 76 78 100.0% -6.39 (-7.68, -5.10) 
Heterogeneity: χ 2 = 0.41, df  = 1 (P  = 0.52); I 2 = 0%  
Test for overall effect: Z  = 9.71 (P  < 0.00001)  

-100         -50             0            50           100
           Favours LH               Favours SH

LH SH Mean difference Mean difference 
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI 

Chen 2007 5.4 2.4 42 3.1  1.3 44   48.6% 2.30 (1.48, 3.12) 
Sakr 2010   5.53   1.02 34   5.29     0.914 34   51.4%  0.24 (-0.22, 0.70) 

Total (95%CI) 76  78 100.0%  1.24 (-0.78, 3.26) 
Heterogeneity: Tau2 = 2.01; χ 2 = 18.39, df  = 1 (P  < 0.0001); I 2 = 95% 
Test for overall effect: Z  = 1.21 (P  = 0.23)  -100         -50          0           50         100

          Favours LH           Favours SH

LH SH Peto odds ratio Peto odds ratio 
Study or subgroup Events Total Events Total Weight Peto, fixed, 95%CI Peto, fixed, 95%CI 

Arslani 2012       2   52    1   46   13.4%   1.75 (0.18, 17.27) 
Basdanis 2005       5   45   7   50   48.5% 0.77 (0.23, 2.58) 
Kraemer 2005       2   25    4   25   24.7% 0.48 (0.09, 2.58) 
Sakr 2010       2   34    1   34   13.4%   1.99 (0.20, 19.78) 

Total (95%CI)   156  155 100.0% 0.87 (0.37, 2.01) 
Total events   11  13
Heterogeneity: χ 2 = 1.38, df  = 3 (P  = 0.71); I 2 = 0% 
Test for overall effect: Z  = 0.33 (P  = 0.74) 0.01      0.1          1          10        100

       Favours LH         Favours SH

LH SH Peto odds ratio Peto odds ratio 
Study or subgroup Events Total Events Total Weight Peto, fixed, 95%CI Peto, fixed, 95%CI 

Arslani 2012     1   52   3   46   23.7% 0.31 (0.04, 2.30) 
Basdanis 2005     1   45   0   50     6.1%    8.26 (0.16, 418.42) 
Chen 2007     1   42   4   44   29.2% 0.30 (0.05, 1.80) 
Kraemer 2005     1   25   3   25   23.1% 0.34 (0.05, 2.61) 
Sakr 2010     1   34   2   34   17.9% 0.50 (0.05, 5.01) 

Total (95%CI)   198  199 100.0% 0.42 (0.16, 1.11) 
Total events   5 12 
Heterogeneity: χ 2 = 2.50, df  = 4 (P  = 0.65); I 2 = 0% 
Test for overall effect: Z  = 1.75 (P  = 0.08)  0.01      0.1          1        10        100

       Favours LH         Favours SH

LH SH Odds ratio Odds ratio 
Ref. Events Total Events Total Weight M-H, random, 95%CI M-H, random, 95%CI 

Basdanis 2005 39   45   6   50   28.8%    47.67 (14.20, 159.99)  
Chen 2007   5   42   4   44   28.2% 1.35 (0.34, 5.42)  
Kraemer 2005   1   25   2   25   23.3% 0.48 (0.04, 5.65)  
Sakr 2010   1   34   0   34   19.7%   3.09 (0.12, 78.55)  

Total (95%CI) 146 153 100.0%   3.49 (0.33, 37.32)  
Total events 46 12  
Heterogeneity: Tau2 = 4.69; χ 2 = 19.80, df  = 3 (P  = 0.0002); I 2 = 85% 
Test for overall effect: Z  = 1.03 (P  = 0.30) 0.01     0.1         1         10       100

      Favours LH        Favours SH
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LH SH Peto odds ratio Peto odds ratio 
Study or subgroup Events Total Events Total Weight Peto, fixed, 95%CI Peto, fixed, 95%CI 

Arslani 2012     1   52  2   46   25.7% 0.45 (0.05, 4.40) 
Basdanis 2005     2   45  1   50   25.7% 2.21 (0.22, 21.80) 
Kraemer 2005     0   25  0   25 Not estimable  
Sakr 2010     2   34  4   34   48.7% 0.49 (0.09, 2.57) 

Total (95%CI)   156  155 100.0% 0.70 (0.22, 2.24) 
Total events 5  7
Heterogeneity: χ 2 = 1.30, df  = 2 (P  = 0.52); I 2 = 0% 
Test for overall effect: Z  = 0.60 (P  = 0.55) 0.01      0.1          1          10       100

       Favours LH          Favours SH

LH SH Mean difference Mean difference 
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI 

Chen 2007 5.2 1.4  42 3.3  1.1  44   49.3% 1.90 (1.37, 2.43) 
Sakr 2010   2.21   0.41  34   2.44      0.504  34   50.7%  -0.23 (-0.45, -0.01) 

Total (95%CI)   76  78 100.0%  0.82 (-1.27, 2.91) 
Heterogeneity: Tau2 = 2.23; χ 2 = 52.40, df  = 1 (P  < 0.00001); I 2 = 98% 
Test for overall effect: Z  = 0.77 (P  = 0.44) 

LH SH Peto odds ratio Peto odds ratio 
Study or subgroup Events Total Events Total Weight Peto, fixed, 95%CI Peto, fixed, 95%CI 

Arslani 2012     1   52 2   46   42.8% 0.45 (0.05, 4.40) 
Kraemer 2005     1   25 0   25   14.6%    7.39 (0.15, 372.38)
Sakr 2010     1   34 2   34   42.6% 0.50 (0.05, 5.01) 

 
Total (95%CI)   111 105 100.0% 0.71 (0.16, 3.17) 
Total events   3 4  
Heterogeneity: χ 2 = 1.62, df  = 2 (P  = 0.45); I 2 = 0% 
Test for overall effect: Z  = 0.45 (P  = 0.65)  0.01      0.1         1        10        100

       Favours LH        Favours SH

-100       -50          0         50        100
        Favours LH           Favours SH

LH SH Peto odds ratio Peto odds ratio 
Study or subgroup Events Total Events Total Weight Peto, fixed, 95%CI Peto, fixed, 95%CI 

Arslani 2012     0   52   6   46   34.8% 0.11 (0.02, 0.55) 
Kraemer 2005     0   25   2   25   12.0% 0.13 (0.01, 2.14) 
Sakr 2010     2   34   8   34   53.2% 0.25 (0.07, 0.95) 

Total (95%CI)   111  105 100.0% 0.17 (0.06, 0.45) 
Total events   2 16
Heterogeneity: χ 2 = 0.68, df  = 2 (P  = 0.71); I 2 = 0% 
Test for overall effect: Z  = 3.56 (P  = 0.0004) 

0.01       0.1          1           10       100
       Favours LH            Favours SH

LH SH Peto odds ratio Peto odds ratio 
Study or subgroup Events Total Events Total Weight Peto, fixed, 95%CI Peto, fixed, 95%CI 

Arslani 2012     1   52    5   46   39.7% 0.21 (0.04, 1.11) 
Basdanis 2005     0   45    3   50   20.5% 0.14 (0.01, 1.42) 
Chen 2007     0   42    1   44     7.0% 0.14 (0.00, 7.15) 
Sakr 2010     1   34    4   34   32.9% 0.28 (0.05, 1.70) 

Total (95%CI)   173 174 100.0% 0.21 (0.07, 0.59) 
Total events   2  13
Heterogeneity: χ 2 = 0.24, df  = 3 (P  = 0.97); I 2 = 0% 
Test for overall effect: Z  = 2.96 (P  = 0.003)  0.01       0.1         1         10       100

       Favours LH           Favours SH
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Figure 2  Comparison of outcome between LigaSure hemorrhoidectomy and stapled hemorrhoidopexy. A: Operating time; B: Early postoperative pain; C: 
Postoperative urinary; D: Postoperative bleeding; E: Wound problems; F: Postoperative gas or fecal incontinence; G: Postoperative anal stenosis; H: Hospitalization; I: 
Residual skin tags and prolapse; J: Recurrence. LH: LigaSure hemorrhoidectomy SH: Stapled hemorrhoidopexy. 
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wound problems did not differ significantly between 
the LH and SH groups. Therefore, as a consequence of  
reduced postoperative pain and tissue injury, it is under-
standable that there is no significant difference regarding 
the length of  hospital stay between the two procedures. 
However, statistical heterogeneity was present, which may 
be a reflection of  differences in hospital discharge proto-
cols and the way in which the length of  hospital stay was 
determined in these studies.

Our meta-analysis had several limitations. The small 
number of  studies and the restricted sample size of  most 
trials implied that the quantitative analysis was not very 
powerful. Moreover, the limited follow-up time of  the 
included studies and different outcome measures consid-
ered may also have led to biased results. Large multicenter 
studies based on commonly accepted endpoints with 
long-term follow-up are warranted to compare better the 
results of  these two different techniques of  hemorrhoid-
ectomy. 

In conclusion, our meta-analysis supports that both 
SH and LH are probably equally valuable techniques in 
modern hemorrhoid surgery. However, LH might have 
slightly favorable immediate postoperative results and 
technical advantages. 

COMMENTS
Background
Many clinical trials have shown that stapled hemorrhoidopexy (SH) and LigaS-
ure hemorrhoidectomy (LH) have some advantages over conventional hemor-
rhoidectomy. However, there is still a lack of evidence comparing the clinical 
outcomes between SH and LH.
Research frontiers
Around 5% of the general population has hemorrhoidal disease to some extent, 
especially those > 40 years of age. There is a vast number of available thera-
peutic methods, but hemorrhoidectomy is well established as the most effective 
and definitive treatment for grades 3 and 4 symptomatic hemorrhoidal disease. 
SH and LH are new techniques that promise a less painful course and faster 
recovery. 
Innovations and breakthroughs
Meta-analyses of clinical trials have shown that SH and LH have some advan-
tages over conventional hemorrhoidectomy. There is still a lack of evidence 
focusing on the operative and postoperative outcomes of SH and LH. The 
present meta-analysis suggested that the operating time of SH was significantly 
longer than that of LH. The incidence of residual skin tags, prolapse and recur-
rence were significantly lower in LH than in SH. 
Applications
The present meta-analysis showed that LH was more favorable than SH for pa-
tients with concomitant external hemorrhoid components and skin tags due to 
its slightly favorable technical advantages and immediate postoperative results, 
such as shorter operating time and lower occurrence of residual skin tags, pro-
lapse and postoperative recurrence.
Terminology
SH (also known as PPH) was introduced by Longo in 1998, and uses a spe-
cially designed circular stapling instrument to excise a ring of redundant rectal 
mucosa or expanded internal hemorrhoids. LH uses the LigaSure vessel seal-
ing system that consists of a bipolar electrothermal hemostatic device that 
allows complete coagulation of vessels up to 7 mm in diameter with minimal 
surrounding thermal spread and limited tissue charring. 
Peer review
this study is very important meta-analysis for recently invented methods of 
treatment of hemorrhoid. This report is worthy for publication. 
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