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Abstract

Hemorrhoidectomy is one of the most common surgical interventions to remove the third and fourth
degrees of prolapse hemorrhoid. We carried out this systematic review and meta-analysis of the randomized
controlled trials (RCTs) to comprehensively evaluate the efficacy of harmonic scalpel (HS) versus bipolar
diathermy (BD) methods in terms of decreasing intraoperative and postoperative morbidities among
patients undergoing hemorrhoidectomy. Suitable citations were found utilizing digital medical sources,
including the CENTRAL, Web of Science, PubMed, Scopus, and Google Scholar, from inception until
December 2022. Only RCTs that matched the inclusion requirements were selected. We used the updated
Cochrane risk of bias (ROB) tool (version 2) to assess the quality of the involved citations. The Review
Manager (version 5.4 for Windows) was used to perform the pooled analysis. Data were pooled and reported
as mean difference (MD) or risk ratio (RR) with a 95% confidence interval (CI) in random-effects models.
Overall, there was no significant difference between HS and BD in terms of decreasing intraoperative
morbidities like operative time, intraoperative blood loss, mean duration of hospital stay, and mean
duration of first bowel movement (P>0.05). Similarly, the rate of postoperative complications like pain,
bleeding, urinary retention, anal stenosis, flatus incontinence, and wound edema; was similar in both
groups with no significant difference (P>0.05). In conclusion, our pooled analysis revealed there was no
substantial difference between HS and BD in terms of intraoperative and postoperative endpoints.
Additional RCTs with larger sample sizes are needed to consolidate the power and quality of the presented
evidence.

Categories: General Surgery
Keywords: systematic review and meta-analysis, harmonic, bipolar, haemorrhoid, piles

Introduction And Background

Hemorrhoidectomy is one of the most common surgical interventions to remove the third and fourth
degrees of prolapse hemorrhoid [1]. Despite being a minor surgery, intraoperative and postoperative
morbidities like blood loss, operative time, pain, anal stenosis, urinary retention, hemorrhage, and
incontinence are considered a main concern [2]. Therefore, several tools have been introduced to decrease
these intraoperative and postoperative morbidities, like a harmonic scalpel (HS), bipolar diathermy (BD),
laser, and LigaSure (Medtronic, Dublin, Ireland)|[3].

Traditional hemorrhoidectomy involving both closed and open techniques is considered the gold standard
for prolapse piles globally. Recent studies showed the superiority of other techniques like HS and BD over
traditional surgery [4,5]. A bipolar diathermy device is an anti-hemorrhagic tool and can deliver a precise
amount of electrocautery energy across vascular structures with minimal surrounding thermal spread [3]. On
the other hand, the harmonic scalpel method utilizes an ultrasonic blade vibrating at 55 kHz to concurrently
dissect and coagulate soft tissues [5]. Collectively, both methods aim to minimize thermal-related damage to
soft tissues and improve precision cutting.

Several randomized controlled trials (RCTs) have scrutinized the impact of HS versus BD methods for
hemorrhoidectomy [6-14]. Nonetheless, the conclusions have been indecisive, owing to limitations of small
sample size and inconsistent results. Thus, we carried out this systematic review and meta-analysis of RCTs
to comprehensively evaluate the efficacy and safety of HS versus BD methods in terms of decreasing
intraoperative and postoperative morbidities among patients undergoing hemorrhoidectomy.
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Review
Review methodology

This meta-analysis of RCTs followed strictly the rules and steps in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement [15] and the Cochrane Handbook for Systematic
Reviews and Meta-analysis of Interventions [16]. This review was registered in the PROSPERO database
[registration ID: CRD42023392697]. Our PICOS criteria comprised: (P): patients undergoing
hemorrhoidectomy, (I): harmonic scalpel (HS), (C): bipolar diathermy (BD), (O): efficacy and safety
endpoints, (S): randomized controlled trials (RCTSs).

Data and study selection

From the inception till December 2022, we depended on searching through several databases for suitable
RCTs, involving Cochrane, Web of Science (WOS), PubMed, Scopus, and Google Scholar. Our search strategy
involved: (Hemorrhoidectomy OR Haemorrhoidectomy OR Hemorrhoid* OR “Hemorrhoid Surgery” OR
“Piles Surgery” OR Piles) AND (Harmonic OR “Harmonic Scalpel” OR “Ultrasonic Scalpel” OR “Ultrasonic
Harmonic Scalpel”) AND (Bipolar OR “Bipolar Diathermy” OR “Bipolar cautery” OR “Bipolar
Electrocautery”). Table I shows the exact literature search for each database.

[PubMed] Randomized clinical trials: (Hemorrhoidectomy OR Haemorrhoidectomy OR Hemorrhoid* OR “Hemorrhoid Surgery” OR “Piles
Surgery” OR Piles) AND (Harmonic OR “Harmonic Scalpel” OR “Ultrasonic Scalpel” OR “Ultrasonic Harmonic Scalpel”) AND (Bipolar OR
“Bipolar Diathermy” OR “Bipolar cautery” OR “Bipolar Electrocautery”).

[Scopus] Article title, Abstract, Keywords: (Hemorrhoidectomy OR Haemorrhoidectomy OR Hemorrhoid* OR “Hemorrhoid Surgery” OR
“Piles Surgery” OR Piles) AND (Harmonic OR “Harmonic Scalpel” OR “Ultrasonic Scalpel” OR “Ultrasonic Harmonic Scalpel”) AND
(Bipolar OR “Bipolar Diathermy” OR “Bipolar cautery” OR “Bipolar Electrocautery”).

[Web of Science] All Fields: (Hemorrhoidectomy OR Haemorrhoidectomy OR Hemorrhoid* OR “Hemorrhoid Surgery” OR “Piles Surgery”
OR Piles) AND (Harmonic OR “Harmonic Scalpel” OR “Ultrasonic Scalpel” OR “Ultrasonic Harmonic Scalpel”’) AND (Bipolar OR “Bipolar
Diathermy” OR “Bipolar cautery” OR “Bipolar Electrocautery”).

[Cochrane CENTRAL] Title Abstract Keyword: (Hemorrhoidectomy OR Haemorrhoidectomy OR Hemorrhoid* OR “Hemorrhoid Surgery”
OR “Piles Surgery” OR Piles) AND (Harmonic OR “Harmonic Scalpel” OR “Ultrasonic Scalpel” OR “Ultrasonic Harmonic Scalpel”) AND
(Bipolar OR “Bipolar Diathermy” OR “Bipolar cautery” OR “Bipolar Electrocautery”).

[Google Scholar] All Fields: (Hemorrhoidectomy OR Haemorrhoidectomy OR Hemorrhoid* OR “Hemorrhoid Surgery” OR “Piles Surgery”
OR Piles) AND (Harmonic OR “Harmonic Scalpel” OR “Ultrasonic Scalpel” OR “Ultrasonic Harmonic Scalpel”’) AND (Bipolar OR “Bipolar
Diathermy” OR “Bipolar cautery” OR “Bipolar Electrocautery”).

TABLE 1: The exact literature search strategy used in every database

To broaden the literature search, we scanned the reference lists of eligible studies and contemporary reviews
for potentially missed relevant studies. The study selection process comprised omitting duplicate citations,
followed by a screening of titles/abstracts, and then concluded with the full-text reading of the potential
citations. Two coauthors independently completed the search strategy and selected studies; discrepancies
were settled by consultation with the principal investigator.

Risk of bias assessment and data extraction

To rate the quality of the citations that were included, we used the Cochrane Risk of Bias checklist (the
updated version) [17]. Two co-authors completed the risk of bias assessment, and discrepancies were
established by a discussion with the principal investigator. Each scale domain and the overall quality of the
chosen publications were given a risk level from “low risk of bias”, with “some concerns risk of bias”, to “high
risk of bias” by the authors. Conflicts were resolved through discussions.

The first three categories of data were collected. First, we made a summary list of the features and
characteristics of the citations that were involved, such as the trial identification (ID), country, duration, the
total number of the sample size, and RCTs arms. Second, we obtained data on the fundamental details of the
patients undergoing the intervention or control groups, such as sample size, age (years), sex, pain
assessment tool, and follow-up duration. Third, we collected data on effectiveness outcomes, including
operative time (minutes, intraoperative blood loss (ml), mean duration of hospital stay (days), mean
duration of first bowel movement (days), and postoperative pain (10-points scale). Also, we gathered
information on the rate of postoperative complications like bleeding, urinary retention, anal stenosis, flatus
incontinence, and wound edema.
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Certainty of evidence

We used the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) method to
grade the overall certainty of the evidence for each outcome.

Data analysis

The Review Manager program (Windows as version 5.4 of RevMan) was used for the pooled analysis. We
collected the binary and continuous outcomes under the random-effects model for calculating the risk ratio
(RR) and mean difference (MD) with a 95% confidence interval (Cl), respectively. The analysis depended on
Inverse-Variance and Mantel-Haenszel techniques for our analyses. Heterogeneity was assessed by using the
chi-square tests. Substantial heterogeneity was observed when the chi-square test with p<0.1 and the 12 test
>50 [18]. For all endpoints, statistical significance was determined as p<0.05. Subgroup analyses were
performed on postoperative pain according to the postoperative days (day 1, day 2, and day 7).

Results

Results of Literature Search

Our search returned 601 articles after omitting 963 duplicated citations. Thereafter, during the title and
abstract screening, also; 588 citations were excluded. Finally, following the exclusion of four citations during
full-text screening, nine RCTs [6-14] met our PICOS requirements. The PRISMA diagram for our search
procedure is shown in Figure /, a total of 767 patients participated in these investigations, 328 were
allocated to the HS group, and 385 were allocated to the BD group.

{ Identification of studies via databases and registers ]
Records identified from: Records removed before
Z PubMed (n=43), screening:
E Scopus (n=640), WOS Duplicate records
5 (n=425), CENTRAL (n=6), and " (mnoued(n-363)
Records removed for
3 Google Scholar (n=450). _
= other reasons (n=0)
All Databases (n=1564)
Records screened Records excluded
(n=601) (n=588)
Y
Reports sought for retrieval Reports not retrieved
(n=13) =
2 (n=0)
5
=
@
Reports assessed for
eligibility > Reports excluded (4):
(n=13) Review paper (n=1)
Not met our criteria (n=3)
m— y
b Studies included in review
o =
= (n=9)
S
=

FIGURE 1: PRISMA flow diagram.

[6-14]

Study Characteristics
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All the RCTs were executed in five countries, namely; Egypt, China, India, Pakistan, and Japan. Only patients
with hemorrhoids grade IIT and IV were eligible for hemorrhoidectomy among the included trials. The
follow-up duration ranged from 48 hours to one year. Eight out of nine RCTs [6-11,13,14] used a visual
analogue scale (VAS) as a pain measurement tool, and only one trial [12] used a numeric rating scale (NRS)
as a pain measurement tool; however, both tools were 10-points scale (0=no pain, and 10=severe pain).
Tables 2, 3 depicts the summary and baseline characteristics of the included trials.

Trial arms

. Total sample Grades of
Study ID Country Duration ) )
SIZE LN Intervention Control hemorrhoids
Abo-hashem et al. Eqvot July 2007-December 2008 n=64 Harmonic Bipolar (Il + V)
u g =
2010 [6] P Y Scalpel diathermy
i . Harmonic Bipolar
Chung et al. 2002 [7]  China April 1999-January 2001 n=59 . (1 +1v)
Scalpel diathermy
Mashal et al. 2018 [8]  Egypt July 2014-July 2016 n=90 Harmonic Bipolar (1 +1v)
. u -Ju =
P y y Scalpel diathermy
Sarkaretal 2018[9] India  -cPiomper 2016- n=60 Harmonic Bipolar (11 + V)
. i =
December 2017 Scalpel diathermy
. . Harmonic Bipolar
Shaikh et al. 2021 [10] Pakistan January 2020-June 2020 n=128 . (Hnr+1v)
Scalpel diathermy
Shoukat et al. 2016 . . Harmonic Bipolar
Pakistan April 2014-October 2014 n=130 . (mn+1v)
[11] Scalpel diathermy
Tsunoda et al. 2011 February 2010-December Harmonic Bipolar
Japan n=60 . (Hnr+1v)
[12] 2010 Scalpel diathermy
. . Harmonic Bipolar
Ul Bari et al. 2023 [13] India July 2017-June 2019 n=64 . (1 +1v)
Scalpel diathermy
Tahir Ullah et al. 2020 . X Harmonic Bipolar
Pakistan March 2016-April 2017 n=112 . (mn+1v)
[14] Scalpel diathermy

TABLE 2: Summary of the included trials.

[6-14]
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Study ID

Abo-hashem et al. 2010
[6]

Chung et al. 2002 [7]

Mashal et al. 2018 [8]

Sarkar et al. 2018 [9]

Shaikh et al. 2021 [10]

Shoukat et al. 2016 [11]

Tsunoda et al. 2011 [12]

Ul Bari et al. 2023 [13]

Tahir Ullah et al. 2020
[14]

TABLE 3: Baseline characteristics of the included trials.

[6-14]

Group

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Harmonic
Scalpel

Bipolar
diathermy

Sample size,
n

n=32

n=32

n=29

n=30

n=45

n=45

n=30

n=30

n=64

n=64

n=65

n=65

n=30

n=30

n=31

n=33

n=56

n=56

Age
(years)

46 +3.2

44 2.1

49 £14.9

50.7 £12.2

31.2+54

31.2+54

Not
reported

Not
reported

41 £7.2

41 £7.2

36 +12.36

38 £12.84

63 (3-85)

63 (3-85)

31.9 £13.06

324 +14.34

42 £12.84

43 £12.36

Sex, n

[male/female]

[20/12]

[18/14]

[13/16]

[16/14]

[34/11]

[39/6]

Not reported

Not reported

[62/12]

[45/19]

Not reported

Not reported

[16/14]

[16/14]

[20/11]

[23/10]

[22/34]

[24/32]

Pain assessment tool

Visual analogue scale (10-
points)

Visual analogue scale (10-
points)

Visual analogue scale (10-
points)

Visual analogue scale (10-
points)

Visual analogue scale (10-
points)

Visual analogue scale (10-
points)

Numeric rating scale (10-
points)

Visual analogue scale (10-
points)

Visual analogue scale (10-
points)

Follow-
up

6 weeks

12 weeks

4 weeks

6 weeks

6 weeks

1 week

6 weeks

1 year

48 hours

Risk of Bias Assessment of Studies

Figures 2, 3 show the risk of bias assessment of the eligible RCTs-four RCTs [6,7,12,13] were assessed as
having a “low” risk of bias. However, two RCTs [9,10] were considered as having “some concerns” risk of

bias because Shaikah et al. [10] did not provide any data about the process of randomization, and Sarkar et

al. [9] the surgeon was not blinded for the assigned groups. Furthermore, three RCTs [8,11,14] were
evaluated as having a “high” risk of bias because they provide no information about some important
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outcomes, like the complication endpoints.

Risk of bias domains
_ D1 D3 | D4 D5 [ ¢ a

®@ ©
® @
® O
® ©
® O
®@ o
®@ O
®@ ©
® O

L oM@ O X
00000000

Domains: Judgement

D1: Bias arising from the randomization process. ;

D2: Bias due to deviations from intended intervention. . High

D3: Bias due to missing outcome data. B Some concerns
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result. . Low

FIGURE 2: Risk of bias summary.
[6-14]

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

25% 50% 75% 100%

<
B

| B towisk [ someconcens [l Highrisk |

FIGURE 3: Risk of bias graph.

[6-14]

Results of the Meta-Analysis and Certainty of Evidence

Surprisingly, there was no significant difference between HS and BD groups in terms of operative time (n=6
RCTs, MD=3.14, 94% CI [-3.29, 9.56], p=0.34), intraoperative blood loss (n=4 RCTs, MD=-2.25, 95% CI [-9.70,
4.67], p=0.49), mean duration of hospital stay (n=5 RCTs, MD=-0.18, 95% CI [-0.54, 0.18], p=0.33), and mean
duration of first bowel movement (n=3 RCTs, MD=-0.17, 95% CI [-0.45, 0.11], p=0.23). All pooled analyses
were heterogeneous (chi-square p<0.1, I-square>50%). Figure 4 and Table 4.

2023 Albazee et al. Cureus 15(2): €34734. DOI 10.7759/cureus.34734

6 of 12


https://assets.cureus.com/uploads/figure/file/550965/lightbox_f96d2480a11811edbe75a5e9c8c504b3-Fig-2..png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/550966/lightbox_12c247d0a11911eda60ee5fde93a33ba-Fig-3..png
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

[A]
Harmonic Scalpel Bipolar diathermy Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chung 2002 159 57 29 152 71 30 16.3% 0.70[-2.58,3.98] by e
Mashal 2018 176 64 45 N3 27 45 168% -37015.73,-167] .
Shaikh 2021 35 22 64 2 47 64 170% 13.00[11.73,14.27] o~
Shoukat 2016 2084 172 65 1582 161 65 17.0% 5.12[4.55,5.69] =
Tsunoda 2011 3 964 30 16 482 30 16.1% 15.00[11.14,18.86] =
Ul Bari 2023 19 3 kil 30 5 33 168% -11.00(-13.01,-8.98] s
Total (95% C1) 264 267 100.0% 3.14 [-3.29,9.56] i
Heterogeneity Tau®= 62 87, Chi*= 499 36, df= 5 (P < 0.00001); = 99% 0 20

Testfor overall effact Z= 0.96 (P = 0.34) Favours [Harmonic scalpel] Favours [Bipolar diathermy]

[B]

Harmonic Scalpel Bipolar diathermy Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chung 2002 162 378 29 135 275 30 113% 270F14.21,1961]
Sarkar 2018 593 1.96 0 723 2@ 30 299%  -1.30}-253,-0.07)
Tsunoda 2011 46 428 30 09 388 30 204% 3.70[1.63,5.77] -
Ul Bari 2023 18 4 N 30 5 33 293% -1200114.21,-9.79) .o
Total (95% CI) 120 123 100.0% -2.52 [9.70, 4.67]
Heterageneity Tau®= 44.53; Chi*=109.08, df= 3 (P <0.00001); F= 7% = ) 5 m %
Testfor overall effect Z= 0,69 (P = 0.48) Favours [Harmonic Scalpel] Favours [Bipalar diathermy]
[C]
Harmonic Scalpel Bipolar diathermy Mean Difference Mean Difference
Study or Subgroup Mean SD _Total Mean SD__Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chung 2002 31 12 29 36 2 30 112% -0501134,034] —
Mashal 2018 08 01 45 11 02 45 274% -030[037,-023) -
Sarkar 2018 323 086 30 0397 1 30 18.1% -0.7411.24,-0.24] e
Shaikh 2021 21 12 64 17 05 B4 228% 040[008,072] T
Tsunoda 2011 2 08 30 2 08 30 206% 0.00-0.40,040] —l
Total (95% CI) 198 199 100.0%  -0.18 [-0.54,0.18] B
Heterogeneity: Tau®= 0.12; Chi*= 2315, df= 4 (P = 0.0001); F= 83% v t T

= = -1 0 1
Testfor overall effect Z= 0.98 (P =0.33) Favours [Harmonic Scalpel] Favours [Bipolar diathermy]

(D]

Harmonic Scalpel Bipolar diathermy Mean Difference Mean Difference
Study or Subgroup _ Mean SD_ Total Mean SD_ Total Weight IV, Random, 85% CI IV, Random, 95% CI
Chung 2002 1.7 1 29 22 11 30 255%  -0.501.04,0.04] —t
Sarkar 2018 126 09 30 14 099 30 315% -0.14}062,034 —_—
Tsunoda 2011 1 08 30 1 08 30 430%  000F0.40,040) —
Tolal (95% CI) 89 90 100.0%  .0.17 [-0.45,0.11) i
Heterogeneity Tau®= 0.00; Chi®= 215, df= 2 (P=0.34): F= 7% + + + +

o e R -05 05 1
Testfor overall eflect 2= 1.21 (P =0.23) Favours [Harmonic Scalpel] Favours [Bipolar diathermy]

FIGURE 4: Meta-analysis of the mean change in [A] operative time
(minutes), [B] intraoperative blood loss (ml), [C] duration of hospital
stays (days), [D] duration of first bowel movement (days).

[6-14]

Furthermore, regarding postoperative pain overall assessment, there was no significant difference between
HS and BD groups (n=9 RCTs, MD=-0.49, 95% CI [-1.08, 0.10], p=0.11). Also, there was no significant
difference between HS and BD groups on day 1 (n=8 RCTs, MD=-0.25, 95% CI [-1.06, 0.55], p=0.54), day 3
(n=3RCTs, MD=-0.81, 95% CI [-2.31, 0.69], p=0.29), and day 7 (n=5 RCTs, MD=-0.69, 95% CI [-1.55, 0.18],
p=0.12). All pooled analyses were heterogeneous (chi-square p<0.1, I-square>50%). Figure 5 and Table 4.
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Harmonic Scalpel Bipolar diathermy Mean Difference Mean Difference
Study or Sub; Mean SD  Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1Day (1)
Abo-hashem 2010 81 2 32 8.2 29 32 56% -3.10[4.32,-1.88] —_——
Mashal 2018 0.8 04 45 1 oy 45 7.2%  -0.10[0.34,014) =
Sarkar 2018 44 372 30 613 33N 30 44% -1.73[3.51,005) —_—
Shaikh 2021 8.5 12 64 7 06 64 72% 150[1.17,1.83] e
Shoukat 2016 389 072 65 277 086 65 72% 112[0.85,1.39) e
Tahir Ullah 2020 277 086 56 398 172 56 6.9% -1.21[1.71,-071] e
Tsunoda 2011 3 214 30 2 227 30 58% 1.00(0.12,212) T
Ul Bari 2023 23 1.02 31 286 1.8 33 69% -0.56[-1.10,-002] =
Subtotal (95% Cl) 353 355 51.2% .0.25[-1.06,0.55] g

Heterogeneity: Tau*=1.18; Chi*= 176.58, df= 7 (P = 0.00001); F= 96%

Test for overall effect: Z= 062 (P = 0.54)

1.5.2 Day (3)

Abo-hashem 2010 48 21 32 6.9 2 32 6.0% -210[3.10,-1.10) —

Sarkar 2018 167 212 30 25 208 30 59% -0.83[1.89,023] T I
Tsunoda 2011 25 16 30 2 277 30 B.1% 0.50[-0.49,1.49] o
Subtotal (95% CI) 92 92 18.0% -0.81[-2.31,0.69] e

Heterogeneity Tau®=1.48; Chi*=13.01, df= 2 (P = 0.001); I*= 85%
Test for overall effect: Z= 1.06 (P = 0.29)

1.53 Day (7)
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FIGURE 5: Meta-analysis of the mean change in postoperative pain (10-
points scale).

[6-14]

Regarding the rate of postoperative complications, similarly and interestingly, there was no significant
difference between HS and BD on the rate of postoperative complications, namely- bleeding (n=6 RCTs,
RR=0.86, 95% CI [0.27, 2.79], p=0.80), urinary retention (n=6 RCTs, RR=0.60 95% CI [0.29, 1.24], p=0.17), anal
stenosis (n=5 RCTs, RR=0.34, 95% CI [0.01, 8.13], p=0.51), flatus incontinence (n=6 RCTs, RR=1.12, 95% CI
[0.34, 3.70], p=0.85), and wound edema (n=4 RCTs, RR=0.98, 95% CI [0.54, 1.79], p=0.95). All pooled analyses
were homogenous (chi-square p>0.1, I-square<50%). Figure 6 and Table 4.
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FIGURE 6: Meta-analysis of the rate of postoperative complications.
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Overall
Participants Risk of i i . Other i
Outcome ) ) Inconsistency Indirectness Imprecision ) X certainty of
(studies) bias considerations2 i
evidence
Operative time (min) 531 (6 RCTs) seriousb  serious® not serious not serious not serious DPO0 Low
) not ) ) ) )
Intraoperative blood loss (ml) 243 (4 RCTs) . serious¢ not serious seriousd not serious ®DO0 Low
serious
Duration of hospital stays . i . i i
(days) 397 (5 RCTs) seriousb serious¢ not serious not serious not serious @D00 Low
ays
Duration of first bowel . . . . .
179 (3 RCTs) serious®  not serious not serious seriousd not serious ®D0O0 Low
movement (days)
Postoperative pain (10-points) 531 (6 RCTs) seriousb  serious® not serious not serious not serious ®PDO0O Low
. o . . . . . ®DDO
Postoperative bleeding (%) 435 (6 RCTs) serious®  not serious not serious not serious not serious
Moderate
Urinary retention (%) 435 (6 RCTs) serious®  not serious not serious not serious not serious SOe0
Moderate
Anal stenosis (%) 371 (5 RCTs) serious®  not serious not serious not serious not serious SO®0
Moderate
Flatus incontinence (%) 435 (6 RCTs) serious®  not serious not serious not serious not serious SO®0
Moderate
Wound edema (%) 375 (5 RCTs) serious®  not serious not serious not serious not serious ﬁ?@?
oderate

a Other considerations are publication bias, large effect, dose response, and plausible confounding factors. b As the included studies showed higher risk
of bias especially with randomization process besides other bias. ¢ As the outcome had significant heterogeneity. d As the analysis included small
number of patients with wide confidence interval. Moderate quality— Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate. Low quality— Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate.

TABLE 4: Summary of GRADE rating.

Discussion

Summary of the Review Findings

The current systematic review and meta-analysis of RCTs evaluated the efficacy of HS in comparison with
BD among patients with a third and fourth degree of prolapsed hemorrhoid and undergoing
hemorrhoidectomy. Overall, there was no significant difference between HS and BD in terms of decreasing
intraoperative morbidities like operative time (minutes), intraoperative blood loss (ml), mean duration of
hospital stay (days), and mean duration of first bowel movement (days) (P>0.05). Furthermore, postoperative
pain included subgroups on day 1, day 3, and day 7; our pooled analysis revealed there was no difference
between both groups. Similarly, the rate of postoperative complications like bleeding, urinary retention,
anal stenosis, flatus incontinence, and wound edema; was similar in both groups with no significant
difference (P>0.05).

Interpretation and the Review Findings and Clinical Significance

There is a growing body of research directed toward finding the most optimal surgical method to reduce the
commonly encountered hemorrhoidectomy-associated complications, which include postsurgical pain,
urinary retention, anal stenosis, hemorrhage in addition to operative time, and intraoperative blood loss.
Reduction of these complications has been proven to hasten patient recovery, decrease healthcare expenses,
and enhance the quality of well-being. In the present meta-analysis, there was disagreement between the
included RCTs regarding intraoperative endpoints like intraoperative blood loss and operative time. For
operative time as an example, Shaikah et al. [10], Shoukat et al. [11], and Tsunoda et al. [12] found the effect
size favors the BD technique over HS. On the other hand, Mashal et al. [8] and Ul Bari et al. [13] found the
effect size favors HS over BD. Interestingly, our pooled analysis revealed insignificant differences between
both groups. Inconsistency between these studies can be ascribed to the bias of some of the included studies
leading to differences in conclusions, as well as methodological and statistical heterogeneity. Moreover, an
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additional explanation of the observed heterogeneity might be the difference in surgical skills across the
included studies and the difference in the baseline characteristics of patients.

Postoperative pain is the most popular complication of surgical hemorrhoidectomy, which is present in most
patients [19] and is caused by multiple factors: thermal, mechanical, and chemical. In our meta-analysis,
both techniques showed there was no superiority for each one in comparison with the other one (Figure 4.).
Balciscueta et al. [19] performed a network meta-analysis of RCTs to examine different hemorrhoidectomy
techniques in terms of pain, and they found the conventional open hemorrhoidectomy was the most painful
on the first and seventh postoperative days; however, the pain was reduced after closed hemorrhoidectomy
technique and when bipolar diathermy or harmonic scalpel was used.

The current pooled analysis found no substantial variance and homogeneity between HS and BD groups
among the included RCTs in the postoperative endpoints like bleeding, urinary retention, anal stenosis,
flatus incontinence, and wound edema. Simillis et al. [20] reported that HS and LigaSure (Medtronic, Dublin,
Ireland) have fewer postoperative clinical complications. Aibuedefe et al. [19] observed that infrared
photocoagulation and LigaSure had fewer postoperative clinical complications. Many studies that compare
LigaSure with conventional hemorrhoidectomy see fewer postoperative clinical complications [21].

Chen et al. [22] performed a meta-analysis of RCTs to compare LigaSure hemorrhoidectomy versus stapled
hemorrhoidectomy in terms of clinical outcomes like postoperative pain, incontinence, and recurrence and
postoperative complications like bleeding, anal stenosis, and difficulty of defecation. They concluded that
LigaSure vessel sealing systems is superior to stapled in term of reducing operative time and the recurrence
rate. However, there is no difference between these techniques regarding the other outcomes like
postoperative pain, bleeding, incontinence, and returned to normal activities. Also, Zhang and colleagues
[23] conducted a systematic review and meta-analysis of trials that examine the difference between
LigaSure hemorrhoidectomy and the procedure for prolapse and hemorrhoids (PPH) in postoperative pain,
the rate of recurrence, returned to normal activities, and postoperative complications. They found as an
overall judgment, there was no difference between LigaSure and PPH techniques, but the recurrence rate
was less in the LigaSure group. All in all, a previous meta-analysis that investigated the efficacy and safety
of different techniques like conventional, LigaSure, stapled, Milligan-Morgan, as well as a harmonic scalpel
and bipolar diathermy; have the same conclusions and recommendations, and are consistent with our
findings [3,19-23].

According to cost, the use of BD was associated with a cost saving 790$ compared with HS during a
hemorrhoidectomy procedure. The list price of the disposable electrode of the bipolar diathermy system
(LS3111 mode) is approximately $224, and that of the disposable handpiece of the ultrasonic scalpel system
(CS14C mode) is approximately $790 and represents a direct addition to the cost of the procedure [12].

Strengths and Limitations

To our knowledge, this is the first meta-analysis of RCTs that thoroughly investigated the efficacy of the
harmonic scalpel versus bipolar diathermy hemorrhoidectomy techniques. In addition, subgroup analyses
were conducted to better understand whether or not a certain technique exhibited superiority in a particular
area. Nevertheless, this study is not without its limitations. Firstly, only nine RCTs with a relatively small
sample size were included. In addition, there was a substantial extent of heterogeneity across the included
data. Moreover, there were some discrepancies in the reported methodologies used across the studies for the
same measured endpoint, including a different period regarding the follow-up duration.

Conclusions

The current systematic review and meta-analysis of RCTs evaluated the efficacy and safety of HS in
comparison with BD among patients with a third and fourth degree of prolapsed hemorrhoid and undergoing
hemorrhoidectomy. The findings revealed there was no substantial difference between HS and BD in terms
of intraoperative endpoints like operative time and intraoperative blood loss and postoperative endpoints
like duration of hospital stay, duration of first bowel movement, pain, bleeding, anal stenosis, urinary
retention, flatus incontinence, and wound edema.
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