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Objective: To evaluate the short-term outcomes of hem-
orrhoidectomy performed using the LigaSure vessel seal-
ing device (Valleylab, Boulder, Colorado) or the conven-
tional approach.

Data Sources: MEDLINE, EMBASE, Ovid, and Coch-
rane databases for studies published between 2002 and
2006.

Study Selection: Randomized controlled trials pub-
lished between 2002 and 2006 comparing short-term out-
comes for LigaSure vs conventional hemorrhoidectomy.

Data Extraction: Operative parameters, short-term com-
plications, and postoperative recovery. Trials were as-
sessed using a modified Jadad score. Random-effects meta-
analytical techniques were used in the analysis.

Data Synthesis: Nine randomized controlled trials with
matched selection criteria reporting on 525 patients, of
whom 266 (50.7%) underwent LigaSure and 259 (49.3%)
underwent conventional hemorrhoidectomy. Operative
time (weighted mean difference [WMD], −8.67 minutes;

95% confidence interval [CI], −15.34 to −2.00 minutes),
blood loss (WMD, −23.08 mL; 95% CI, −27.24 to −18.92
mL), and pain the day after the operation measured by the
visual analog scale (WMD, −2.31; 95% CI, −3.37 to −1.26)
were significantly reduced following LigaSure hemor-
rhoidectomy. There was a decrease in time taken to re-
turn to work or normal activity (WMD, −3.49 days; 95%
CI, −7.40 to 0.43), which was of marginal significance
(P=.08). Incidence of postoperative hemorrhage was com-
parable as was incidence of anal stenosis and fecal and fla-
tus incontinence between the 2 groups.

Conclusions: LigaSure hemorrhoidectomy results in a
significant reduction in operative time and blood loss,
but it may not confer any advantage over the conven-
tional operation in terms of postoperative pain, length
of hospital stay, or time taken to return to work or nor-
mal activity. The expediency of the device must be
weighed against its additional cost. Long-term evalua-
tion of outcomes and morbidity are still needed.
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H EMORRHOIDS IS ONE OF THE

most common anorectal
conditions. They may pre-
sent with anal bleeding,
pain, and mass at the anus.

Hemorrhoidectomy is the definitive treat-
ment for grade 3 and 4 hemorrhoids.1

Conventional diathermy hemorrhoid-
ectomy has already been shown to be as-
sociated with less bleeding, shorter op-
erative time, and a lower postoperative
analgesic requirement2,3 compared with
scissors excision. Two well-established
methods of surgical ablation of grade 3 or
4 hemorrhoids are popular: the “open”
Milligan Morgan excision4 and the “closed”
Ferguson5 method. Surgical ablation is still
regarded, however, as a procedure with sig-
nificant postoperative discomfort. This has
led to modifications in technique, with

perioperative treatments such as antibi-
otics6 as well as use of modern surgical in-
struments. These include laser ablation,7

ultrasonic scalpel excision,8 and stapled
hemorrhoidopexy.9

Recent advances in instrumental tech-
nology have provided alternatives in hem-
orrhoidectomy. The LigaSure device (Val-
leylab, Boulder, Colorado) was originally
designed to seal vessels in abdominal op-
erations. In recent years, it has been ap-
plied to achieve sutureless closed hemor-
rhoidectomy. The LigaSure vessel sealing
generator is an isolated output electrosur-
gical generator that provides power for ves-
sel sealing and bipolar operations. It can be
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used on isolated arteries and veins up to 7 mm in diam-
eter and on tissue bundles. This system provides precise
energy delivery and electrode pressure to vessels for a con-
trolled period to achieve complete and permanent fusion
of the vessel lumen. LigaSure produces minimal sticking,
charring, or thermal injury to adjacent tissue.10,11

The aim of our study was to evaluate operative and
postoperative parameters and adverse outcomes in pa-
tients undergoing LigaSure vs conventional hemorrhoid-
ectomy. Meta-analytical techniques and sensitivity analy-
ses were used to assess the potential advantages of each
technique and explain differences between the study meth-
odologies and selection criteria.

METHODS

STUDY SELECTION

A MEDLINE, EMBASE, Ovid, and Cochrane database search
was performed between 2002 and 2006 on all randomized con-
trolled trials comparing LigaSure hemorrhoidectomy with con-
ventional hemorrhoidectomy. The following MeSH search head-
ings were used: LigaSure, hemorrhoidectomy, comparative study,
and treatment outcome. These terms and their combinations were
also searched as individual words as were conventional hemor-
rhoidectomy, open, and closed. The Related Articles function was
used to broaden the search, and all scanned abstracts, studies,
and citations were reviewed. References of the articles ac-
quired were also searched by hand. No language restrictions
were made. The latest date of this search was May 30, 2006.

DATA EXTRACTION

Two reviewers (E.K.T. and J.C.) independently extracted the
following information from each study: first author, year of pub-
lication, study population characteristics, study design, inclu-
sion and exclusion criteria, matching criteria, number of sub-
jects operated on with each technique, operative parameters,
complications, and postoperative recovery. There was 100%
agreement between the 2 reviewers.

INCLUSION AND EXCLUSION CRITERIA

To be included in the analysis, studies had to (1) compare Li-
gaSure with conventional hemorrhoidectomy (including scis-
sors and diathermy techniques), (2) report on at least one of
the outcome measures, (3) clearly document the operative tech-
nique as LigaSure, conventional, or open/closed hemorrhoidec-
tomy, and (4) clearly report the indications for operation for
each of the LigaSure and conventional hemorrhoidectomy
groups. Studies were excluded from the analysis if (1) the out-
comes of interest were not clearly reported for the 2 tech-
niques and (2) it was impossible to extract or calculate the ap-
propriate data from the published results.

OUTCOME MEASURES

The following outcomes were used to compare LigaSure hem-
orrhoidectomy with conventional hemorrhoidectomy:

1. Operative parameters, including operative time and op-
erative blood loss.

2. Complications, assessed up to 6 months, including post-
operative hemorrhage, fecal and flatus incontinence, consti-
pation, poor wound healing and/or dehiscence, anal stenosis,
and urinary retention.

3. Postoperative parameters comprising length of postop-
erative hospital stay and return to normal activity.

STATISTICAL ANALYSIS

Meta-analysis was performed in line with recommendations from
the Cochrane Collaboration and the Quality of Reporting of
Meta-analyses guidelines.12,13 Statistical analysis of dichoto-
mous variables was carried out using odds ratios (ORs) as the
summary statistic, while continuous variables, such as opera-
tive time or length of stay, were analyzed using the weighted
mean difference (WMD)14; both were reported with 95% con-
fidence intervals (CIs). Odds ratios represent the odds of an
adverse event occurring in the LigaSure hemorrhoidectomy com-
pared with the conventional hemorrhoidectomy group, while
WMDs summarize the differences between the 2 groups with
respect to continuous variables, accounting for sample size. For
studies that presented continuous data as means and range val-
ues, the SDs were calculated using statistical algorithms and
checked using bootstrap resampling techniques. Thus, all con-
tinuous data were standardized for analysis. An OR of less than
1 favored the LigaSure hemorrhoidectomy group and the point
estimate of the OR was considered statistically significant at
P� .05 if the 95% CI did not include the value 1.

The Mantel-Haenszel method was used to combine the OR
for the outcomes of interest using a random-effects meta-
analytical model. In a random-effects model, it is assumed that
there is natural variation between studies and the calculated OR,
which as a result, has a more conservative value.15,16 The random-
effects model is preferable when meta-analytical techniques are
used in surgical research, because for a given surgical technique
each center has its own patient selection criteria and these pa-
tients have different risk profiles. The Yates correction was used
for studies that contained a zero in one cell for the number of
events of interest in 1 of the 2 groups.17 These zero cells created
problems with the computation of ratio measure and its SE of
the treatment effect. This was resolved by adding the value 0.5
in each cell of the 2�2 table for the study in question; if there
were no events for either group, the study was discarded from
the meta-analysis of that outcome.

The quality of the studies was assessed by using the Jadad
core with some modifications to match the needs of this study.18

The studies’ quality was evaluated by examining 3 factors: pa-
tient selection, comparability of the study groups, and assess-
ment of outcome. Studies achieving 3 or more stars (of a maxi-
mum of 5) were considered to be of higher quality.

Heterogeneity was assessed by 2 methods. First, graphic ex-
ploration with funnel plots was used to evaluate publication
bias.19,20 Second, sensitivity analysis was undertaken using the
following subgroups: studies of higher quality, those compar-
ing LigaSure vs open hemorrhoidectomy, and those compar-
ing LigaSure vs closed hemorrhoidectomy. Analysis was con-
ducted by using the statistical Review Manager, version 4.2
(Cochrane Collaboration, Oxford, England).

RESULTS

ELIGIBLE STUDIES

In our literature search, we identified 9 studies comparing
the results of LigaSure hemorrhoidectomy with conven-
tionalhemorrhoidectomyforpatientswithgrade3or4hem-
orrhoids.These studies,publishedbetween2002and2006,
had matched selection criteria and were included in the
analysis.21-30 These 9 studies reported on 525 patients, of
whom 266 (50.7%) underwent LigaSure hemorrhoidec-

(REPRINTED) ARCH SURG/ VOL 142 (NO. 12), DEC 2007 WWW.ARCHSURG.COM
1210

©2007 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



tomy and 259 (49.3%) underwent the conventional op-
eration. Of the 259 patients who underwent conventional
hemorrhoidectomy, 209 from 7 studies23-27,29,30 had it per-
formed with diathermy, while 50 patients from 2 stud-
ies22,28 had it performed with scissors excision.

The study characteristics and patients’ demographic
details are presented in Table 1. The operations were
performed under general, spinal, or epidural anesthesia.
All the studies in the analysis were randomized con-
trolled trials.22-30 All studies matched patients for disease
symptoms as well as having grade 3 or 4 hemorrhoids.
Two studies matched patients for age and sex.24,28 All pa-
tients in both the LigaSure and conventional hemor-
rhoidectomy arms of the analysis had a mixture of in-
ternal and external hemorrhoidal components treated at
the time of operation.

The sensitivity analysis included 9 studies that scored
4 or more stars on the modified Jadad Scale,22,24-28 5 stud-
ies that compared LigaSure with open hemorrhoidec-
tomy,22,25-27,29 4 that compared LigaSure with closed hem-
orrhoidectomy,23,24,28,30 7 that compared LigaSure with
diathermy hemorrhoidectomy,23-27,29,30 and 2 that com-
pared LigaSure with scissors hemorrhoidectomy.22,28

Results of operative and postoperative parameters and
complications for LigaSure hemorrhoidectomy vs con-
ventional hemorrhoidectomy groups are summarized in
Table 2. The table displays the number of studies report-
ing on each outcome, the total number of patients in both
LigaSure hemorrhoidectomy and conventional hemor-
rhoidectomy groups, the summary statistic, 95% CIs, a test
of heterogeneity between the studies, and the calculated
P values. Figure 1 and Figure 2 display the results of

Table 1. Characteristics of Studies Comparing LigaSurea Hemorrhoidectomy (LH) and Conventional Hemorrhoidectomy (CH)

Source

No. of
Patients

Matched
Characteristics Exclusion Criteriab

Mean
Age, y

Mean No.
of Resected
Hemorrhoids
per Patient Type of

Conventional
Hemorrhoidectomy

Quality
RatingcLH CH LH CH LH CH

Franklin,24

2003
17 17 Age, sex, grade 3 or

4 hemorrhoids,
duration of
hemorrhoids,
disease symptoms

Coexisting anorectal disease,
previous anorectal
operation, thrombosed
hemorrhoids

NA NA NA NA Closed (diathermy) 4

Wang,30 2006 42 42 Sex, grade 3 or 4
hemorrhoids,
disease symptoms

Coexisting anorectal disease,
previous anorectal
operation, anticoagulation,
hematologic disorder

47.1 47.5 3.10 3.05 Closed (diathermy) 3

Chung CC,22

2002
30 27 Grade 3 or 4

hemorrhoids,
disease symptoms

Previous anorectal operation,
thrombosed hemorrhoids,
inflammatory bowel
disease, anesthetically
unfit, unable to get
informed consent,
hematologic disorder

44.7 50.7 NA NA Open (scissors) 4

Thorbeck,29

2002
56 56 Grade 3 or 4

hemorrhoids,
disease symptoms

NA 50.0 50.0 2.44 2.44 Open (diathermy) 1

Milito,26 2002 29 27 Grade 3 or 4
hemorrhoids,
disease symptoms

Coexisting anorectal disease,
previous anorectal
operation, anticoagulation

52.0 48.2 NA NA Open (diathermy) 4

Chung YC,23

2003
30 31 Grade 3 or 4

hemorrhoids,
disease symptoms

NA 44.9 47.1 3.10 3.27 Closed (diathermy) 3

Pattana-Arun,28

2006
24 23 Age, sex, grade 3 or

4 hemorrhoids,
disease symptoms

Coexisting anorectal disease,
previous anorectal
operation, thrombosed
hemorrhoids,
anesthetically unfit,
anticoagulation

41.0 45.7 2.9 2.2 Closed (scissors) 4

Jayne,25 2002 20 20 Grade 3 or 4
hemorrhoids,
disease symptoms

Anesthetically unfit, unable
to get informed consent,
anticoagulation,
hematologic disorder

48 43 2.8 2.9 Open (diathermy) 4

Palazzo,27 2002 18 16 Grade 3 or 4
hemorrhoids,
disease symptoms

Previous anorectal operation,
anticoagulation

44 49 NA NA Open (diathermy) 4

Abbreviation: NA, not applicable.
aA vessel sealing device manufactured by Valleylab, Boulder, Colorado.
bAll studies had the same inclusion criteria, grade 3 or 4 hemorrhoids.
cMaximum score of 5.
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the analysis for operative time, operative blood loss, pain
on postoperative day 1, length of hospital stay, and time
to return to work or normal activity following LigaSure
hemorrhoidectomy vs conventional hemorrhoidectomy.

HEMORRHOIDECTOMY PROCEDURES

Patients were put in the lithotomy position. LigaSure hem-
orrhoidectomy was performed with an Eisenhammer re-
tractor. The internal and external components of each
hemorrhoidal complex were first grasped and elevated

using artery forceps or Allis clamps. The LigaSure de-
vice was applied along the curvature of the artery for-
ceps with its own curvature facing into the lumen of the
anal canal to minimize potential injury to the sphincter
muscles. The clamplike electrode was first positioned be-
neath the external component and activated. The feed-
back-controlled sensor signaled the completion of co-
agulation and the coagulated tissue was transected along
the line of coagulation. The device was subsequently ap-
plied along the sealed tissue line into the anal canal, now
comprising the internal hemorrhoid and inferior hem-

Table 2. Results of Meta-analysis Comparing LigaSurea With Conventional Hemorrhoidectomy

Outcome
No. of

Studies
No. of

Patients WMD (95% CI) P Value HG �2
HG

P Value

Operative characteristic
Operative time, min 9 525 −8.67 (−15.34 to −2.00) .01b 1860.73 � .001b

Blood loss, mL 4 293 −23.08 (−27.24 to −18.92) � .001b 4.95 .08b

Postoperative characteristic
Pain day 1c 7 444 −2.31 (−3.37 to −1.26) � .001b 335.89 � .001b

Length of stay, d 6 332 −0.22 (−0.90 to 0.47) .53 1209.30 � .001b

Time to return to work/normal activity, d 4 258 −3.49 (−7.40 to 0.43) .08b 47.00 � .001b

Complication
No. of

Studies
No. of

Patients OR (95% CI) P Value HG �2
HG

P Value

Postoperative hemorrhage 8 491 0.70 (0.24 to 2.04) .51 1.36 .85
Fecal/flatus incontinence 7 444 0.33 (0.01 to 8.22) .50
Constipation 4 313 0.54 (0.19 to 1.56) .25 2.72 .44
Poor wound healing/dehiscence 5 289 0.99 (0.35 to 2.77) .98 0.65 .88
Anal stenosis 6 404 0.92 (0.13 to 6.44) .93 0.71 .40
Urinary retention 8 491 0.52 (0.21 to 1.33) .17 1.67 .95

Abbreviations: CI, confidence interval; OR, odds ratio; HG, heterogeneity; WMD, weighted mean difference.
aA vessel sealing device manufactured by Valleylab, Boulder, Colorado.
bStatistically significant.
cMeasured by the visual analog scale (0-10); 0 represents no pain, 10 represents the worst pain.
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8 for heterogeneity = 1860.73, P < .001, I2 = 99.6%; Z  for overall effect = 2.55, P = .01

χ2
2 for heterogeneity = 4.95, P = .08, I2 = 59.6%; Z  for overall effect = 10.88, P < .001
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Figure 1. Forest plot for operative time and blood loss. Squares indicate the point estimates of the treatment effect (weighted mean difference [WMD]) with 95%
confidence intervals (CIs) indicated by horizontal bars. Diamonds represent the summary estimate from the pooled studies with 95% CIs. LigaSure is a vessel
sealing device manufactured by Valleylab, Boulder, Colorado.
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orrhoidal vascular pedicle. In larger hemorrhoids, fur-
ther application of the LigaSure device may be repeated.
The pedicle was finally coagulated by a further delivery
of bipolar energy and then divided. The naked area was
then inspected with an Eisenhammer retractor to en-
sure complete hemostasis. In the presence of bleeding,
sutures may be applied as necessary. In all 9 studies, the
LigaSure hemorrhoidectomy procedure followed the same
initial incision and dissection of internal and external hem-
orrhoidal components as the conventional procedure, ex-
cept that the LigaSure bipolar cautery device made the
transection instead.

Conventional hemorrhoidectomy was carried out
either with scissors or monopolar diathermy. Local an-
esthetic and adrenaline was first infiltrated into the sub-
cutaneous and submucosal planes to elevate the hemor-
rhoidal pedicles from the underlying anal sphincter
muscle. Submucosal dissection of the hemorrhoidal tis-
sue from the internal sphincter was performed. Hemor-
rhoidal pedicles were transfixed in some studies but not
in others, with care to maintain 6- to 8-mm skin bridges
between each excision. Patients were subsequently given
a mixture of oral and parenteral analgesia, as necessary.

META-ANALYSIS OF OPERATIVE
AND POSTOPERATIVE PARAMETERS

Nine studies22-30 reported on operative time, which was
found to be significantly shorter in the LigaSure group

compared with the conventional hemorrhoidectomy
group (−8.67 minutes; 95% CI, −15.34 to −2.00; P=.01).
There was significant heterogeneity in this result. Four
studies22,25,29,30 reported on operative blood loss, which
was significantly lower in the LigaSure group (−23.08 mL;
95% CI, −27.24 to −18.92 mL; P� .001).

Seven studies22-26,29,30 reported data regarding pain on
postoperative day 1, measured by the Visual Analogue
Scale (VAS). A score of 0 represents no pain, while a
score of 10 represents the worst pain. Patients undergo-
ing LigaSure hemorrhoidectomy were found to have
significantly less pain on postoperative day 1 (WMD,
−2.31; 95% CI, −3.37 to −1.26; P� .001). Chung and
Wu23 also charted pain scores at days 2 and 7. On day
2, mean VAS scores were lower for patients who under-
went LigaSure hemorrhoidectomy (6.5) compared with
those who underwent conventional hemorrhoidectomy
(7.5; P� .001). On day 7, mean VAS scores were 4.0 in
patients who underwent LigaSure hemorrhoidectomy
vs 4.5 for those who had a conventional hemorrhoidec-
tomy. This was of marginal significance (P=.06). Three
studies described mean VAS scores at day 1423,24,28;
there was no significant difference in scores between
LigaSure hemorrhoidectomy and conventional hemor-
rhoidectomy patients at this point.

There was also no significant difference in length of
stay in the 6 studies that reported it.22,23,25-27,30 Time to
return to work or normal activity was reported by 4 stud-
ies22,23,26,30 and was shorter by 3.49 days in the LigaSure
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Postoperative pain day 1
Chung CC22

Jayne25

Milito26

Thorbeck29

Chung YC23

Franklin24

Wang30

Subtotal (95% CI)

30
20
29
56
30
17
42

224

4.50 (2.00)
5.00 (4.00)
4.70 (2.80)
2.30 (0.80)
6.50 (0.50)
3.00 (3.00)
5.10 (0.20)

27
20
27
56
31
17
42

220

No. of 
Conventional-

Hemorrhoidectomy
Patients

4.00 (2.30)
7.00 (2.50)
5.20 (3.00)
6.90 (0.80)
8.00 (0.50)
9.00 (1.50)
7.20 (0.20)

14.36
11.33
13.13
16.04
16.08
12.90
16.17

100.00

0.50  (– 0.62  to  1.62)   
– 2.00  (– 4.07  to  0.07)   
– 0.50  (– 2.02  to  1.02)   
– 4.60  (– 4.90  to  – 4.30)
– 1.50  (– 1.75  to  – 1.25)
– 6.00  (– 7.59  to  – 4.41)
– 2.10  (– 2.19  to  – 2.01)
– 2.31  (– 3.37  to  – 1.26)

2002
2002
2002
2002
2003
2006

χ2
6 for heterogeneity = 335.89, P < .001, I2 = 98.2%; Z  for overall effect = 4.31, P < .001

χ2
5 for heterogeneity = 1209.30, P < .001, I2 = 99.6%; Z for overall effect = 0.62, P = .53

Year

Length of stay, d
Chung CC22

Jayne25

Milito26

Palazzo27

Chung YC23

Wang30

Subtotal (95% CI)

30
20
29
18
30
42

169

3.60 (2.00)
0.10 (0.50)
1.80 (0.10)
0.78 (0.50)
3.20 (0.80)
2.20 (0.10)

27
20
27
16
31
42

163

3.80 (2.00)
0.50 (1.00)
1.30 (0.10)
1.00 (0.50)
3.50 (1.00)
2.90 (0.10)

15.43
16.70
17.10
16.91
16.76
17.10

100.00

– 0.20  (– 1.24  to  0.84)   
– 0.40  (– 0.89  to  0.09)   

0.50  (0.45  to  0.55)      
– 0.22  (– 0.56  to  0.12)   
– 0.30  (– 0.75  to  0.15)   
– 0.70  (– 0.74  to  – 0.66)
– 0.22  (– 0.90  to  0.47)   

2002
2002
2002
2002
2003
2006

χ2
3 for heterogeneity = 47.00, P < .001, I2 = 93.6%; Z  for overall effect = 1.74, P = .08

Return to work/home activity, d
Chung CC22

Milito26

Chung YC23

Wang30

Subtotal (95% CI)

30
29
30
42

131

27
27
31
42

127

11.60 (5.40)
8.30 (2.60)

11.80 (7.00)
8.80 (0.20)

22.52
23.36
16.74
37.37

100.00

10.30 (4.50)
18.30 (6.00)
11.60 (7.00)
13.70 (0.40)

1.30  (– 1.27  to  3.87)     
– 10.00  (– 12.45  to  – 7.55)

0.20  (– 3.31  to  3.71)     
– 4.90  (– 5.04  to  – 4.76)  
– 3.49  (– 7.40  to  0.43)    

2002
2002
2003
2006

Weight, % WMD  (95% CI)WMD  (95% CI)

Figure 2. Forest plot for day 1 postoperative pain (measured by the visual analog scale [0-10]; 0 represents no pain, 10 represents the worst pain), length of
hospital stay, and time to return to normal life or work. Squares indicate the point estimates of the treatment effect (weighted mean difference [WMD]) with 95%
confidence intervals (CIs) indicated by horizontal bars. Diamonds represent the summary estimate from the pooled studies with 95% CIs. LigaSure is a vessel
sealing device manufactured by Valleylab, Boulder, Colorado.
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groups (95% CI, −7.40 to 0.43). This was of marginal
significance (P=.08). There was significant heteroge-
neity in all the results.

META-ANALYSIS OF ALL COMPLICATIONS

No significant differences were found between the 2 sur-
gical approaches when rates of the following operative
and postoperative complications were compared: post-
operative hemorrhage (OR, 0.70; 95% CI, 0.24-2.04;
P=.51); fecal and/or flatus incontinence (OR, 0.33; 95%
CI, 0.01-8.22; P=.50); constipation (OR, 0.54; 95% CI,
0.19-1.56; P=.25); poor wound healing and/or dehis-
cence (OR, 0.99; 95% CI, 0.35-2.77; P=.98); anal steno-
sis (OR,0.92; 95% CI, 0.13-6.44; P=.93); or urinary re-
tention (OR,0.52; 95% CI, 0.21-1.33; P=.17). No deaths
were reported.

SENSITIVITY ANALYSIS

Analysis of the high-quality studies (�3 stars)22,24-28 and
of the subgroup LigaSure vs open hemorrhoidec-
tomy22,25-27,29 showed similar results for operative time and
blood loss, with reduction in statistical heterogeneity
(Table 3). However, there was no significant difference
in pain on postoperative day 1, length of stay, or return to
work or normal life. Analysis of LigaSure vs closed hem-
orrhoidectomy23,24,28,30 mimicked the overall results, with
a great reduction in statistical heterogeneity, except in re-
turn to work or normal life, which now showed no signifi-
cant difference.

Analysis of the subgroup LigaSure vs diathermy hem-
orrhoidectomy23-27,29,30 showed results that were almost
identical to the overall analysis, with significantly shorter
operative times, less blood loss, less pain on postopera-
tive day 1, and significantly earlier return to normal ac-
tivity and work in the LigaSure group. The subgroup Li-
gaSure vs scissor hemorrhoidectomy contained only 2 of
the studies and we were thus unable to include it in the
meta-analysis.22,28

OTHER OUTCOMES

Three studies22,26,30 compared the postoperative need for
parenteral analgesia between the LigaSure hemorrhoid-
ectomy and conventional hemorrhoidectomy groups.
Wang et al30 reported that LigaSure hemorrhoidectomy
patients required 12 injections of parenteral analgesia (un-
specified) compared with 32 patients in the conven-
tional hemorrhoidectomy group during a 2- to 3-day hos-
pital stay. Chung et al22 reported that LigaSure
hemorrhoidectomy patients required a mean 0.7 injec-
tions of pethidine compared with 1.2 in the conven-
tional hemorrhoidectomy group during a 3- to 4-day hos-
pital stay. Milito et al26 reported no requirement for
parenteral analgesia in either group.

Two studies28,29 reported on pain scores immediately
postoperatively. Thorbeck and Montes29 reported mean
scores of 4.9 in the LigaSure hemorrhoidectomy group vs
7.8 in the conventional hemorrhoidectomy group, while
Pattana-Arun et al28 reported scores of 6.0 vs 4.8, respec-
tively. One study23 reported mean pain scores during a

2-week postoperative period in the LigaSure vs the con-
ventional hemorrhoidectomy groups, respectively: 6.5 vs
8.0 at day 1, 6.5 vs 7.5 at day 2, 4.0 vs 4.5 at day 7, and 0.5
for both groups at day 14. Two further studies24,28 re-
ported on pain at day 14, with similar scores for LigaSure
hemorrhoidectomy and conventional hemorrhoidec-
tomy groups.

Three studies23,26,28 also reported on the time taken for
complete wound healing. According to Milito et al,26 pa-
tients in the LigaSure hemorrhoidectomy group healed
significantly faster than those in the conventional hem-
orrhoidectomy group (16.3 vs 37.5 days). Chung and
Wu23 and Pattana-Arun et al28 reported similar time to
complete wound healing. Two studies31,32 reported longer-
term follow-up data from 2 of the studies in the meta-
analysis.25,27

Lawes et al31 reported on patients 1 year posthemor-
rhoidectomy. Patients were contacted by telephone and sent
a questionnaire to assess their symptoms and their level of
satisfaction (very happy, happy, disappointed, or un-
happy) with the outcome of the operation. They were also
sent the Continence Grading Scale33 to evaluate fecal con-
tinence. At 1 year postoperatively, 13 of 16 patients (81%)
in the conventional hemorrhoidectomy group and 17 of
18 patients (94%) in the LigaSure hemorrhoidectomy group
responded. One patient who underwent conventional hem-
orrhoidectomy developed flatus incontinence daily and an-
other developed liquid stool incontinence (rarely requir-
ing the use of pads). In the LigaSure hemorrhoidectomy
group, 5 patients developed occasional flatus inconti-
nence. This was not regarded as statistically significant be-
cause of the small numbers. Two of 16 patients (12.5%)
who underwent conventional hemorrhoidectomy and 1 of
18 patients (5.5%) who underwent LigaSure hemorrhoid-
ectomy were dissatisfied, complaining of continuing pain
on defecation and recurrent bleeding.

Peters et al32 reported follow-up data on patients at
36 months posthemorrhoidectomy. Fourteen of 20 (70%)
conventional hemorrhoidectomy patients and 16 of 20
(80%) LigaSure hemorrhoidectomy patients re-
sponded. Patients were assessed using the Cleveland Clinic
Incontinence Score33 and self-reported satisfaction lev-
els. Ten patients in each group agreed to undergo de-
tailed physical examination, including rectal manom-
etry. Recurrent bleeding was reported by 5 of 16 (31%)
patients in the conventional hemorrhoidectomy group
but by no patients in the LigaSure hemorrhoidectomy
group. This was not regarded as statistically significant
because of the small numbers. No episodes of fecal in-
continence were reported. Cleveland Clinic Inconti-
nence Scores were similar in both groups and there was
no difference in satisfaction levels. In the 10 patients who
underwent further examination and rectal manometry,
3 patients in the conventional hemorrhoidectomy group
and 1 in the LigaSure hemorrhoidectomy group had re-
sidual skin tags on examination. None of these were symp-
tomatic. There was no significant difference between the
2 groups in resting anal pressure, maximal squeeze pres-
sure, or functional sphincter length. External sphincter
thickness was similar in both groups, but internal sphinc-
ter thickness was significantly decreased in the conven-
tional hemorrhoidectomy group (P=.005).
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Table 3. Sensitivity Analysis of LigaSurea vs Conventional Hemorrhoidectomy Groups

Outcome
No. of

Studies
No. of

Patients
WMD

(95% CI) OR (95% CI) P Value HG �2
HG

P Value

High-quality Studies (�3 of 5 Stars)
Operative characteristic

Operative time, min 6 268 −5.92 (−9.35 to −2.50) � .001b 54.56 � .001b

Blood loss, mL 2 97 −24.49 (−37.26 to −11.72) � .001b 3.09 .08
Complication

Postoperative hemorrhage 5 234 0.44 (0.09 to 2.16) .31 0.75 .69
Constipation 1 56 1.93 (0.16 to 22.55)
Poor wound healing 3 144 0.98 (0.29 to 3.28) .98 0.65 .72
Anal stenosis 3 144 2.80 (0.11 to 71.59) .53
Urinary retention 5 234 0.64 (0.18 to 2.22) .48 1.41 .84

Postoperative characteristic
Pain day 1c 4 187 −1.97 (−4.92 to 0.97) .19 44.60 � .001b

Length of stay, d 4 187 −0.04 (−0.61 to 0.53) .90 31.09 � .001b

Time to return to work/normal activity, d 2 113 −4.36 (−15.43 to 6.72) .44 38.83 � .001b

LigaSure Hemorrhoidectomy vs Open Hemorrhoidectomy
Operative characteristic

Operative time, min 5 299 −6.23 (−9.64 to −2.82) � .001b 86.01 � .001b

Blood loss, mL 3 209 −24.49 (−37.26 to −11.72) � .001b 3.09 .08
Complication

Postoperative hemorrhage 5 299 0.44 (0.09to 2.16) .31 0.75 .69
Constipation 2 168 0.44 (0.02 to 10.42) .61 2.76 .10
Poor wound healing 2 97 0.58 (0.07 to 4.95) .62 0.32 .57
Anal stenosis 4 259 2.80 (0.11 to 71.59) .53
Urinary retention 5 299 0.72 (0.17 to 3.04) .65 1.31 .73

Postoperative details
Pain day 1c 4 265 −1.68 (−4.77 to 1.42) .29 100.64 � .001
Length of stay, d 4 187 −0.04 (−0.61 to 0.53) .90 31.09 � .001b

Time to return to work/normal activity, d 2 113 −4.36 (−15.43 to 6.72) .44 38.83 � .001b

LigaSure Hemorrhoidectomy vs Closed Hemorrhoidectomy
Operative characteristic

Operative time, min 4 226 −12.05 (−23.73 to −0.37) .04b 198.31 � .001b

Blood loss, mL 1 84 −23.90 (−24.30 to −23.50) � .001b

Complication
Postoperative hemorrhage 3 192 1.03 (0.24 to 4.36) .97 0.00 .98
Fecal/flatus incontinence 2 145 0.33 (0.01 to 8.22) .50
Constipation 2 145 0.55 (0.15 to 1.98) .36 0.01 .93
Poor wound healing 3 192 1.16 (0.36 to 3.77) .81 0.03 .86
Anal stenosis 2 145 0.49 (0.04 to 5.59) .56

Postoperative characteristic
Pain day 1c 3 179 −2.46 (−3.24 to −1.67) � .001b 43.33 � .001b

Length of stay, d 2 145 −0.57 (−0.94 to −0.20) .003b 2.96 .09
Time to return to work/normal activity, d 2 145 −2.66 (−7.62 to 2.30) .29 8.08 .004

LigaSure Hemorrhoidectomy vs Diathermy Hemorrhoidectomy
Operative characteristic

Operative time, min 7 421 −8.86 (−16.31 to −1.42) .02b 1775.49 � .001b

Blood loss, mL 3 236 −22.34 (−26.47 to −18.22) � .001b 3.38 .07b

Complication
Postoperative hemorrhage 6 387 0.70 (0.24 to 2.04) .51 1.36 .85
Fecal/flatus incontinence 6 387 0.33 (0.01 to 8.22) .50
Constipation 4 313 0.54 (0.19 to 1.56) .25 2.72 .44
Poor wound healing 3 185 1.00 (0.19 to 5.16) � .99 0.00 � .99
Anal stenosis 5 347 0.49 (0.04 to 5.59) .56
Urinary retention 6 387 0.56 (0.19 to 1.68) .30 1.62 .81

Postoperative characteristic
Pain day 1c 6 387 −2.78 (−3.90 to −1.67) � .001b 313.53 � .001b

Length of stay, d 5 275 −0.22 (−0.96 to 0.52) .56 1209.30 � .001
Time to return to work/normal activity, d 3 201 −5.08 (−9.23 to −0.93) .02b 24.68 � .001b

Abbreviations: CI, confidence interval; HG, heterogeneity; OR, odds ratio; WMD, weighted mean difference.
aA vessel sealing device manufactured by Valleylab (Boulder, Colorado).
bStatistically significant.
cMeasured by the visual analog scale (0-10); 0 represents no pain, 10 represents the worst pain.
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PUBLICATION BIAS

A funnel plot of the studies used in this meta-analysis
reporting on operative time in LigaSure hemorrhoidec-
tomy vs conventional hemorrhoidectomy is shown in
Figure 3A. This is a scatterplot of the treatment effects
estimated from individual studies plotted on the hori-
zontal axis (WMD) against the SE of the estimate shown
on the vertical axis (SE [WMD]). Seven studies22-27,29 lie
outside the 95% CIs, with most studies lying to the right
of the vertical. When only studies matched for quality
(�3 stars) were considered (Figure 3B), most studies lie
within the 95% CIs and are distributed evenly about the
vertical, showing less evidence of publication bias.

COMMENT

The results of this meta-analysis suggest that LigaSure
hemorrhoidectomy is a safe, effective, and fast alterna-
tive to the conventional operation. There was compa-
rable morbidity in terms of postoperative hemorrhage,
fecal or flatus incontinence, constipation, poor wound
healing, anal stenosis, or urinary retention. LigaSure hem-
orrhoidectomy was associated with shorter operative times
(8.67 minutes shorter) and significantly less blood loss
(23.08 mL less) compared with conventional hemor-
rhoidectomy. The reduced operative time associated with
LigaSure is likely related to better hemostatic control and
not needing to ligate the pedicles.

Patientshadsignificantly lesspainonpostoperativeday
1intheLigaSuregroup.Thiswasevidencedalsobythelower

amountofanalgesia,parenteralororal,usedbypatientspost-
operatively.Themeasurements foranalgesicusewerenon-
uniform and therefore we could not include it in the meta-
analysis.Whilenosignificantdifferencewasfoundinlength
of hospital stay, patients in the LigaSure group returned to
work and regular activities 3.5 days sooner (P=.08).

When taking into account the sensitivity analysis, stud-
ies rated as higher quality (�3 stars) and studies of Liga-
Sure hemorrhoidectomy vs open hemorrhoidectomy
showed similar benefits in shortened operative time and
blood loss. There were no differences noted in morbidity,
pain on postoperative day 1, length of stay, or return to
normal activity. This was different in studies only com-
paring LigaSure hemorrhoidectomy with closed hemor-
rhoidectomy, which showed similar benefits of LigaSure
hemorrhoidectomy, with shortened operative time, de-
creased blood loss, significantly less pain, and shorter hos-
pital stays, but no difference in the time to return to work.

There were no unexpected complications reported in
any of the studies analyzed. This contrasts with circular
stapled hemorrhoidopexy, about which exist reports of
serious complications, such as pelvic sepsis34 and anas-
tomotic stenosis.35

When comparing LigaSure with circular stapled hem-
orrhoidectomy, patients undergoing LigaSure hemor-
rhoidectomy were found to have significantly less intra-
operative and postoperative bleeding.36 Patients in the
LigaSure group also experienced slightly more postop-
erative pain initially and on defecation. Circular sta-
pling also has the drawback of occasional failure to deal
with large external hemorrhoidal components and skin
tags, with higher levels of recurrence of hemorrhoidal pro-
lapse.37 In a recent comparison of harmonic scalpel ex-
cision of hemorrhoids with LigaSure hemorrhoidec-
tomy and conventional hemorrhoidectomy,22 the
harmonic scalpel was associated with less pain, shorter
hospital stays, earlier return to work, and increased pa-
tient satisfaction.

The LigaSure system is an excellent method for achiev-
ing bloodless dissection of vascular tissues.38 The com-
bination of localized coagulation with minimal collat-
eral thermal spread makes it seem like an ideal instrument
for hemorrhoidectomy. Improved hemostasis may also
offer better visibility and therefore a more accurate dis-
section. The lack of thermal spread and consequently de-
creased tissue necrosis from the LigaSure device may also
contribute to lower postoperative pain. The cost of each
single-use device is about $156. Coupled with potential
time saving, decreased blood loss, and decreased post-
operative pain, LigaSure may also produce a cost ben-
efit, though this assessment was not performed in any
of the studies analyzed.

As with any operation involving the anal canal, pres-
ervation of sphincter structure and function is of para-
mount importance. With the use of adequate tissue re-
traction and submucosal infiltration, the hemorrhoidal
plexus can be readily elevated off the underlying anal
sphincter, allowing for safe application of the dia-
thermy forceps.

Sphincter stretching should also be minimized dur-
ing the operative procedure to avoid injury. By decreas-
ing operative time and simplifying the procedure, Liga-
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Figure 3. Funnel plot illustrating overall analysis of operative time (A) and
effect of subgroup analysis of high-quality studies (�3 of 5 stars) (B).
Standard error (SE) (effect estimate) vs effect estimate for each study under
the outcome. WMD indicates weighted mean difference.
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Sure hemorrhoidectomy could help prevent sphincter
injury.

It is important to mention the limitations of this meta-
analysis. None of the studies reported on hemorrhoid re-
currence. There was heterogeneity in some results, which
we tried successfully to account for by sensitivity analy-
sis. Also, as mentioned earlier, none of the studies re-
ported on long-term success rates. The study also has its
strengths, with large numbers of patients being ana-
lyzed at once, which would have been difficult to gather
in one primary randomized clinical trial.

CONCLUSIONS

Meta-analysis has shown that LigaSure hemorrhoidec-
tomy can provide a safe, fast, low-morbidity alternative
to conventional hemorrhoidectomy. There are signifi-
cant benefits of LigaSure hemorrhoidectomy: reduced op-
erative time and blood loss, as well as reduced postop-
erative pain, analgesic requirement, and time to return
to work or normal activity. Further randomized con-
trolled trials are required to assess long-term success rates
of the technique.
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INVITED CRITIQUE

T he authors performed a meta-analysis of ran-
domized controlled trials comparing short-
term outcomes in LigaSure and conventional

hemorrhoidectomy. They found that operative time, blood
loss, and pain on postoperative day 1 were significantly
less following LigaSure hemorrhoidectomy than conven-
tional hemorrhoidectomy. For minor procedures, blood
loss is realistically not a significant factor and the differ-
ence in operative times is also not clinically significant.
Pain, however, remains an important issue.

Patients seek hemorrhoidectomy for a variety of com-
plaints: troublesome bleeding, hemorrhoidal prolapse re-
quiring manual reduction, and difficulties with hygiene
due to large external hemorrhoidal tags, among other rea-
sons. Each of these may require a slight modification or
variation of surgical technique and therefore may be as-
sociated with differing degrees of postoperative pain.
Treating the external hemorrhoidal component, by ne-
cessity, involves a cutaneous incision, which will clearly
be associated with more pain than that associated with
excision of the internal hemorrhoidal component alone,
regardless of how this is done.

When reading the description of conventional hem-
orrhoidectomy trials (Table 1), one finds that closed hem-

orrhoidectomy was performed in only 4 of the 9 con-
ventional hemorrhoidectomy trials, ie, the wounds were
closed rather than left open. I do not believe that most
US surgeons commonly perform open hemorrhoidec-
tomy nor that they use diathermy for their dissection, es-
pecially in proximity to the anal sphincter.

Considering that there is not an adequate number of
studies available to permit comparison to scissor dissec-
tion and closed hemorrhoidectomy, one can only con-
clude that there is less pain on day 1 with LigaSure hem-
orrhoidectomy compared with diathermy dissection.
The authors have performed a detailed and thoughtful
meta-analysis. However, I am still not certain we know
which technique is superior, especially for those of us
who perform closed hemorrhoidectomy using scissor
dissection.
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