GE - Portuguese
Journal of
Gastroenterology

GE Port J Gastroenterol 2022;29:409-419
DOI: 10.1159/000522171

Research Article

Received: October 27,2021
Accepted: December 23, 2021
Published online: March 8, 2022

Office-Based Procedures in the Management of
Hemorrhoidal Disease: Rubber Band Ligation
versus Sclerotherapy - Systematic Review and

Meta-Analysis

Paulo Salgueiro®® Maria Inés Ramos® Fernando Castro-Pocas®

Diogo Libanio®d

aGastroenterology Department of Centro Hospitalar Universitario do Porto, Porto, Portugal; ®Instituto de Ciéncias
Biomédicas Abel Salazar, School of Medicine and Biomedical Sciences, University of Porto, Porto, Portugal;
Gastroenterology Department of Portuguese Oncology Institute of Porto, Porto, Portugal; “MEDCIDS - Faculty of

Medicine, University of Porto, Porto, Portugal

Hemorrhoidal disease - Rubber band ligation -
Sclerotherapy

Introduction: The most frequently used office-based proce-
dures in hemorrhoidal disease (HD) are rubber band ligation
(RBL) and sclerotherapy. Few studies have been published
comparing the various types of instrumental therapy. The
aim of this systematic review and meta-analysis was to com-
pare the efficacy and safety of sclerotherapy and RBL. Meth-
ods: Three online databases were searched. Efficacy (control
of symptoms, prolapse, bleeding and pain, patients’ satisfac-
tion, and disease recurrence) and safety (complications, such
as pain and bleeding) were the assessed outcomes. Pooled
relative risks (RR) were computed for each outcome using a
random-effects model, and heterogeneity was assessed by
Cochran’s Q test and /2. Results: Six RCTs and three cohort
studies were included. Control of prolapse and bleeding was
significantly higher with RBL (93.1% RBL vs. 66.4% sclero-
therapy, RR 1.34, 95% Cl 1.12-1.60 and 89.1% RBL vs. 78.7%
SCL, RR 1.17, 95% Cl 1.02-1.34, respectively). Both tech-

niques had similar results in terms of pain relief, overall con-
trol of symptoms, and risk of recurrence at 3 months. Al-
though patient satisfaction was significantly higher with RBL
(77.8% RBL vs. 46.7% sclerotherapy, RR 1.59, 95% ClI 1.01-
2.50), post-procedural pain was significantly higher with this
technique (24% RBL vs. 14% sclerotherapy, RR 1.74, 95% Cl
1.32-2.28). There was no significant difference regarding
post-procedure bleeding (11.1% RBL vs. 8.7% sclerotherapy,
RR 1.29, 95% Cl 0.86-1.94). In the subgroup analysis, accord-
ing to the HD grade, post-procedure pain was higher with
RBL only in HD grade Il (vs. HD grade I-ll). Conclusions: RBL
performs better than sclerotherapy in controlling HD symp-
toms, specifically prolapse and bleeding, although post-pro-
cedural painis a frequent complication. Recurrence is similar
with both procedures. While waiting for the publication of
results with sclerotherapy with new sclerosants, RBL remains
the office-based treatment of choice in HD.
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Tratamento Instrumental da Doenca Hemorroidaria:
Laqueacao Elastica versus Escleroterapia — Revisao
sistematica e Meta-analise

Palavras Chave
Doenca hemorroidaria - Laqueacao elastica -
Escleroterapia

Resumo

Contexto/Objetivos: Os tratamentos instrumentais
mais frequentemente realizados na doenca hemor-
roiddria (DH) sdo a laqueacao elastica (LE) e a esclerote-
rapia. Existem poucos estudos publicados que compa-
rem os varios tipos de tratamento instrumental. O obje-
tivo desta revisdao sistemdtica e meta-andlise foi
comparar a eficacia e a seguranca da escleroterapia e da
LE. Métodos: A pesquisa foi feita em trés bases de dados.
A eficacia (controlo dos sintomas, do prolapso, da hem-
orragia e da dor, satisfacdo dos doentes e recorréncia da
DH) e a seguranca (complicagées, tais como dor e hem-
orragia) foram os resultados avaliados. Os riscos relati-
vos (RR) foram calculados para cada resultado, com re-
curso a um modelo de efeitos aleatérios, e a heteroge-
neidade foi avaliada pelo teste Q de Cochran e |2
Resultados: Foram incluidos seis estudos clinicos ran-
domizados e trés estudos de coorte. O controlo do pro-
lapso e da hemorragia foi significativamente mais eleva-
do com a LE (93,1% LE VS 66,4% escleroterapia, RR 1,34,
95% ClI 1,12-1,60 e 89,1% LE VS 78,7% escleroterapia, RR
1,17,95% Cl 1,02-1,34, respetivamente). Ambas as técni-
cas tiveram resultados semelhantes em termos de alivio
da dor, controlo global dos sintomas e risco de recidiva
aos 3 meses. Embora a satisfacdo dos doentes fosse sig-
nificativamente maior com LE (77,8% LE VS 46,7% es-
cleroterapia, RR 1,59 95% Cl 1,01-2,50), a dor pds-pro-
cedimento foi significativamente maior com esta técni-
ca (24% LE VS 14% escleroterapia, RR 1,74, 95% CI
1,32-2,28). Nao houve diferenca significativa na hemor-
ragia pés-procedimento (11,1% LE VS 8,7% esclerotera-
pia, RR 1,29, 95% Cl 0,86-1,94). Na analise de subgrupos,
de acordo com o grau da DH, a dor pés-procedimento
foi mais elevada com a LE apenas na DH grau Il (VS DH
graus I-lll). Conclusées: A LE tem melhores resultados do
que a escleroterapia no controlo dos sintomas, mais
concretamente na resolucao do prolapso e da hemorra-
gia hemorroidaria, embora a dor pés-procedimento seja
uma complicacao mais frequente com a LE. A recorrén-
cia é semelhante em ambos os procedimentos. Enquan-
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to se aguarda a publicacdo dos resultados de estudos
com novos esclerosantes, a LE devera ser considerado o
tratamento instrumental de primeira linha na DH.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Hemorrhoidal disease (HD) is very common among
adults and is defined as the symptomatic enlargement
and distal displacement of the normal vascular structures
in the anal canal [1].

Treatment options depend on the type and severity of
the disease, patients’ preferences, and physician’s exper-
tise. There are several approaches such as lifestyle and diet
modification, medical treatment (systemic and topical
drugs), office-based procedures, and surgical treatments
[2]. Internal HD grades I to III are usually treated with
medical treatment and/or office-based procedures, with
surgery being reserved for grade IV hemorrhoidal dis-
ease, external hemorrhoids, and disease refractory to of-
fice-based treatment [3].

The most used office-based procedures are rubber
band ligation (RBL), sclerotherapy, and infrared coagula-
tion [3]. However, few studies have been published com-
paring the various types of instrumental therapy. The lat-
est meta-analysis comparing various hemorrhoidal ther-
apeutic modalities was published 26 years ago (in 1995)
[4]. In this meta-analysis the authors concluded that,
among office-based therapies, RBL was the most effec-
tive, although more painful and more prone to bleeding.
Since this publication, RBL is seen as the gold-standard
office-based procedure and is recommended as the first-
line treatment for hemorrhoidal disease grades I to III [4].
Since then, other alternatives have emerged, namely
sclerotherapy with safer and more effective sclerosing
agents, raising the need of reassessing the comparison of
different office-based procedures. There are also patients
with special conditions such as pregnancy, bleeding dis-
orders, immunosuppression, inflammatory bowel dis-
ease, and liver cirrhosis, which require a targeted and spe-
cific approach [1]. Regarding these groups there is still
little information on the efficacy and safety of these ap-
proaches.

In this systematic review and meta-analysis, our aim
was to compare the efficacy and safety of sclerotherapy
and RBL, as these are the two most performed procedures
in daily practice.

Salgueiro/Ramos/Castro-Pogas/Libanio



Search and Selection

This systematic review and meta-analysis was conducted ac-
cording to the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines [5]. We included fully
published randomized controlled trials and prospective cohort
studies including patients with HD submitted to the non-surgical
treatments sclerotherapy and RBL, and evaluating efficacy and
safety outcomes (detailed below).

Study search was performed through scanning of three elec-
tronic databases: MEDLINE through PubMed, ISI Web of Knowl-
edge, and Scopus Preview, from inception to March, 2021.

The following search query was used for PubMed: ((hemor-
rhoid) OR (haemorrhoid) OR ("hemorrhoidal disease”) OR
("haemorrhoidal disease”)) AND ((band ligation) OR (ligation)
OR ”rubber band))) AND ("sclerotherapy” OR polidocanol). The
search terms for other databases were adapted from this query. Ad-
ditional studies were identified by checking the list of references of
all included studies and also review articles on this topic.

After removal of duplicates, two authors (P. Salgueiro and M.I.
Ramos) independently screened all titles and abstracts for rele-
vance. The full text of relevant studies was then evaluated by the
same researchers to apply the inclusion/exclusion criteria de-
scribed below. Disagreements among the two authors were solved
by intervention of a third investigator (D. Lib4nio).

This systematic review was registered at International Prospec-
tive Register of Systematic Reviews (PROSPERO) with the identi-
fier CRD42021275047.

Inclusion/Exclusion Criteria and Outcomes

We included studies enrolling patients with symptomatic HD
of any grade undergoing RBL or sclerotherapy, without distinction
for age or gender. Only studies comparing RBL and sclerotherapy
were included. All types of sclerosant (ethanolamine + almond oil,
polidocanol, dextrose, etc.) and also endoscopic or anoscopic tech-
niques were considered. Regarding RBL, neither the type of instru-
ment used for the application nor the number of rubber bands
applied were exclusion criteria.

For being included in this systematic review, the studies had to
report at least one of the following outcomes: for efficacy, we con-
sidered overall control of symptoms, hemorrhoidal prolapse re-
duction (according to Goligher score), bleeding control, pain re-
lief, patients’ satisfaction, and disease recurrence; regarding safety,
complications related to the office-based procedures, such as pain
and bleeding, were assessed. Length of follow-up was not an exclu-
sion criteria.

Pain assessments differ between studies with the use of differ-
ent scores (VAS-scale, Numeric Pain Rating Scale, and Wong Bak-
er scale); therefore, for the analysis, pain as a HD symptom, was
categorized into a dichotomous output: present or absent. We ex-
cluded from the meta-analysis studies that only reported the aver-
age pain, based on the chosen score.

As reports of patients’ satisfaction also differ between studies,
this outcome was categorized into a dichotomous output: cured/
improved (symptom free or mild residual symptoms but not re-
quiring further treatment) or unchanged/worse (no symptom im-
provement and/or requiring further treatment).

RBL versus Sclerotherapy in
Hemorrhoidal Disease: Meta-Analysis

Quality Assessment

Quality evaluation of included studies was performed through
consensus by M.I. Ramos and D. Libanio using the Cochrane risk
of bias tool for randomized studies and Newcastle-Ottawa Scale
(NOS) for prospective cohort studies. Cochrane risk of bias tool is
based on 7 domains: random sequence generation, allocation con-
cealment, blinding of participants and personnel, blinding of out-
come assessment, incomplete outcome data, selective reporting,
and other sources of bias. Studies were classified into high risk or
low risk of bias. Trials with low risk of bias were considered as
high-quality trials. NOS is based on a “star system,” in which a
study is judged on three broad perspectives: the selection of the
study groups, the comparability of the groups, and the ascertain-
ment of outcome of interest for cohort studies. The total maximum
score is 9 and a study with a score from 7 to 9 has high quality.

Data Extraction and Analysis

P. Salgueiro and M.I. Ramos extracted data from all the includ-
ed studies, which were analyzed for the above methodological
quality and for details regarding participants, interventions, and
outcomes. Data entry was performed by M.I. Ramos and checked
by P. Salgueiro and D. Libanio. Relative risks (RR) along with 95%
confidence intervals (CI) were calculated for the dichotomous out-
comes. Pooled RRs were then calculated using Review Manager
(RevMan Version 5.4.1). Heterogeneity was evaluated with the Co-
chran’s Q test and I2. Significant heterogeneity was defined as I* >
50% or Cochran’s Q test p < 0.05. Subgroup analysis was planned
according to inclusion of different grades of hemorrhoidal disease
(grade IT only vs. grade I-1II), according to the sclerosant used and
study design and quality. In case of significant heterogeneity, sen-
sitivity (leave-one-out meta-analysis) was performed to explore
the reasons for heterogeneity.

Description of Studies

A total of 791 records were identified in PubMed (n =
157), ISI Web of Knowledge (n = 107), and Scopus (n =
527). After exclusion of duplicates, 667 were screened for
relevance and 88 were assessed for full-text eligibility.
Nine studies comparing RBL with sclerotherapy met the
inclusion criteria (Fig. 1).

Of these, six [6-11] were RCTs and three [12-14] were
prospective cohort studies. Baseline characteristics of the
included studies are displayed in Table 1.

All the studies compared patients with grade Il hemor-
rhoids, but some of them also included grades I and/or III
and/orIV [6,7, 13] according to Goligher Prolapse Score.
Six studies [8-12, 14] only included patients with grade II
hemorrhoids.

In the sclerotherapy group, different sclerosants were
used: dextrose in water (1 study [6]), phenol in almond
oil (4 studies [9, 10, 12, 14]), ethanolamine in almond oil
(2 studies [8, 9]), and polidocanol (1 study [8]). In the

GE Port ] Gastroenterol 2022;29:409-419
DOI: 10.1159/000522171

411



PubMed ||<S| WTZOf Scopus
(n=157) (?10:’ 1e07g)e (n = 527)

Y

Records after duplicates removed (n = 667)

Y

Records excluded (n = 579)
« Not hemorrhoidal disease (n = 220)

Records screened (n = 667)

« Trials comparing other procedures
(n =28)

Y

Y

« Reviews, case series, consensus
(n =331)

Full-text articles excluded (n = 79)

Full-text articles assessed for eligibility
(n = 88)

« Not RCTs or cohort studies (n = 40)
« Single-arm study (n = 34)
« Other outcomes (n = 2)

Y

Y

« Full text not available (n = 3)

) ( eigibility ) ( Screening ] ( Identification )

Studies included in qualitative synthesis

(n=9)
]
[}
-]
=
2 \ 4
Studies included in quantitative synthesis
(meta-analysis) (n = 9)

Fig. 1. Flowchart of the study selection.

RBL group, one or more bands were used: one band (4
studies [10, 12-14]), two bands (2 studies [8, 9]), one or
two (1 study [6]), two to four (1 study [7]).

Regarding risk of bias, 2 [12, 14] of the 3 cohort studies
were classified as high-quality articles according to the
Newcastle-Ottawa Quality Assessment Scale (online sup-
pl. Table 1; for all online suppl. material, see www.karger.
com/doi/10.1159/000522171). The results of the RCTs
[6-11] are favorable, with a low risk of bias (online suppl.
Fig. 1). However, there is a high risk of performance bias
since the blinding of participants and medical staff was
not possible in these studies (online suppl. Fig. 2).

Outcomes

Table 2 includes all the outcomes. Online supplemen-
tary Table 2 includes analysis by subgroups according to
the HD grade (grade II and other grades versus RBL), in
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the outcomes in which this sub-analysis was possible to
perform (post-procedural pain and bleeding).

Online supplementary Table 3 includes a subanalysis
according to the type of injected sclerosant (phenol in al-
mond oil and other sclerosants versus RBL). It was pos-
sible to compare the efficacy outcomes “overall control of
symptoms” and “bleeding control” and the safety out-
comes “post-procedural pain” and “post-procedural
bleeding.”

Efficacy Outcomes

Both RBL and sclerotherapy had similar efficacy in
overall control of HD symptoms (RBL 77.6% vs. sclero-
therapy 61.9%, RR 1.32, 95% CI 0.86-2.03) (Fig. 2a).
However, if Kanellos, 2002 [9] and Khan, 2017 [14] (co-
hort study and RCT with high risk of bias, respectively)
are excluded, heterogeneity reduces from 97% to 0% and

Salgueiro/Ramos/Castro-Pogas/Libanio
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a RBL SCL

Weight, Risk ratio Risk ratio
Study or subgroup events total events total % M-H, random, 95% ClI M-H, random, 95% Cl
Cestaro, 2013 28 36 25 36 20.0 1.12 [0.85, 1.48]
Kanellos, 2003 41 81 15 80 16.8 2.70 [1.63, 4.47] -
Khan, 2017 64 65 65 65 218 0.98 [0.94, 1.03]
Nauman, 2018 44 58 32 58 20.1 1.38 [1.05, 1.81]
Shah, 2011 48 50 42 50 214 1.14 [1.00, 1.31]
Total (95% CI) 290 289 100.0 1.32[0.86, 2.03]
Total events 225 179 f T 1 T 1
Heterogeneity: T2 = 0.22, x2 = 136.81, df = 4 (p < 0.00001); 12 = 97% 0.001 0.1 1 10 1,000
Test for overall effect: Z = 1.27 (p = 0.21) Favors Favors

[SCL] [RBL]

b RBL SCL . . . . .

Weight, Risk ratio Risk ratio
Study or subgroup events total events total % M-H, random, 95% Cl M-H, random, 95% Cl
Abiodun, 2020 23 25 14 22 18.0 1.45[1.03, 2.02] e
Adnan, 1991 372 401 168 264 439 1.46 [1.33, 1.60] [ ]
Shah, 2011 48 50 41 50 38.1 1.17 [1.02, 1.35] =
Total (95% CI) 476 336 100.0 1.34 [1.12, 1.60] ¢
Total events 443 223 f T T |
Heterogeneity: 12 = 0.02, x2 = 7.16, df = 2 (p = 0.03); 12 = 72% 0.01 0.1 1 10 100
Test for overall effect: Z = 3.21 (p = 0.001) Favors Favors

[SCL] [RBL]

C RBL SCL . . . . .

Weight, Risk ratio Risk ratio
Study or subgroup events total events total % M-H, random, 95% Cl M-H, random, 95% Cl
Abiodun, 2020 22 23 17 22 17.9 1.24 [0.97, 1.58] -
Adnan, 1991 44 50 40 50 254 1.10[0.93, 1.31] =
Nauman, 2018 48 58 32 58 16.4 1.50 [1.16, 1.95] -
Shah, 2011 360 401 221 264 40.3 1.07 [1.01, 1.14] [ ]
Total (95% CI) 532 394 100.0 1.17 [1.02, 1.34] '3
Total events 474 310 T T T |
Heterogeneity: 12 = 0.01, x2 = 7.47, df = 3 (p = 0.06); 12 = 60% 0.01 0.1 1 10 100

Test for overall effect: Z = 2.32 (p = 0.02) Favors

[RBL]

Favors
[SCL]

Fig. 2. Comparison 1: rubber band ligation versus sclerotherapy for hemorrhoidal disease; outcome 1: overall
control of symptoms (a); outcome 2: prolapse reduction (b); outcome 3: bleeding control (c).

Table 2. Comparison 1: rubber band ligation versus sclerotherapy for hemorrhoidal disease

Outcome Studies, n [references] Participants RBL, n/total (%) SCL, n/total (%) RR[95% Cl] 2

1. Overall control of symptoms

2. Hemorrhoidal prolapse reduction

3. Bleeding control

4. Pain relief

5. Patient satisfaction

6. Disease recurrence

7. Post-procedural pain

8. Post-procedural bleeding

5[8-11,14]
3[6,11,12]
41[6,10-12]
2[11,12]

21[6,7]

21[6,8]
7[6,8-11,13,14]
71[7-11,13,14]

579
812
926
765
180
112
699
759

225/290 (77.6)
443/476 (93.1)
474/532 (89.1)
392/451 (87)
70/90 (77.8)
6/59(10.2)
84/350 (24)
42/380(11.1)

179/289 (61.9)
223/336 (66.4)
310/394 (78.7)
260/314 (82.8)
42/90 (46.7)
8/53(15.1)
49/349 (14)
33/379(8.7)

1.32[0.86, 2.03]
1.34[1.12,1.60]
1.17 [1.02, 1.34]
1.04[0.98, 1.10]
1.59(1.01, 2.50]
0.72[0.27,1.93]
1.74[1.32,2.28]
1.29[0.86, 1.94]

97%
72%
60%
0%
74%
0%
0%
0%

Statistical method: risk ratio (M-H, random, 95% Cl). RBL, rubber band ligation; SCL, sclerotherapy.
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RBL SCL . . . . .
Weight, Risk ratio Risk ratio

Study or subgroup events total events total % M-H, random, 95% ClI M-H, random, 95% ClI
Abiodun, 2020 44 60 22 60 47.0 2.00 [1.39, 2.88] -
Awad, 2012 26 30 20 30 53.0 1.30 [0.97, 1.74]
Total (95% CI) 20 20 100.0 1.59 [1.01, 2.50]
Total events 70 42 f T T T 1
Heterogeneity: 2 = 0.08, x2 = 3.79, df = 1 (p = 0.05); 2 = 74% 0.01 0.1 1 10 100

Test for overall effect: Z = 2.01 (p = 0.04)

Favors
[SCL]

Favors
[RBL]

Fig. 3. Comparison 1: rubber band ligation versus sclerotherapy for hemorrhoidal disease; outcome 5: patient

satisfaction.

a RBL SCL

Weight, Risk ratio Risk ratio
Study or subgroup events total events total % M-H, random, 95% ClI M-H, random, 95% ClI
Abiodun, 2020 13 30 10 30 17.7 1.30 [0.68, 2.49] -
Awan, 2017 15 30 9 30 17.6 1.67 [0.87, 3.20] j
Cestaro, 2013 5 36 4 36 49 1.25[0.37, 4.28] |
Kanellos, 2003 5 81 1 80 1.7 4.94[0.59, 41.33] |
Khan, 2017 0 65 0 65 Not estimable
Nauman, 2018 7 58 6 58 71 1.17 [0.42, 3.26] I
Shah, 2011 39 50 19 50 51.0 2.05 [1.40, 3.01] -
Total (95% CI) 350 349 100.0 1.74 [1.32, 2.28] L
Total events 84 49 f T T |
Heterogeneity: 2 = 0.00, x2 = 3.29, df = 5 (p = 0.65); 12 = 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 3.95 (p < 0.0001) Favors Favors
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Fig. 4. Comparison 1: rubber band ligation versus sclerotherapy for hemorrhoidal disease; outcome 7: post-pro-
cedural pain (a); outcome 8: post-procedural bleeding (b).

RBL is associated with a significantly higher control of
HD symptoms (RBL 83.3% vs. sclerotherapy 68.8%, RR

1.17,95% CI 1.05-1.31).

Prolapse reduction was significantly better with RBL
vs. sclerotherapy (93.1% vs. 66.4%, RR 1.34, 95% CI 1.12-

1.60) (Fig. 2b). Excluding Shah, 2011 [11], an RCT that
did not report the number of bands nor the type of scle-
rosant used, heterogeneity decreases from I? of 72% to
0%, without significant alteration in the pooled estimate
(RBL 92.7% vs. sclerotherapy 63.6%, RR 1.46, 95% CI

GE Port ] Gastroenterol 2022;29:409-419
DOI: 10.1159/000522171

RBL versus Sclerotherapy in 415

Hemorrhoidal Disease: Meta-Analysis



1.33-1.60). Bleeding control was also significantly higher
with RBL (89.1% vs. 78.7%, RR 1.17, 95% CI 1.02-1.34)
(Fig. 2c). Regarding pain relief there was no significant
difference between the two interventions (RBL 87% vs.
sclerotherapy 82.8%, RR 1.04, 95% CI 0.98-1.10) (online
suppl. Fig. 3).

Patient satisfaction was significantly higher with RBL
(77.8% vs. 46.7%, RR 1.59, 95% CI 1.01-2.50, I = 74%)
(Fig. 3).

The risk of disease recurrence at 3 months was similar
between the two groups (RBL 10.2% vs. sclerotherapy
15.5%, RR 0.72, 95% CI 0.27-1.93) (online suppl. Fig. 4).

Concerning the efficacy outcomes, it was not possible
to make subgroup analysis by HD grade. Yet, it is impor-
tant to mention that the studies included in the “overall
control of symptoms” and “pain relief” analysis enrolled
only patients with grade II HD.

In the other subgroup analysis, according to the type
of sclerosant, it was possible to compare the efficacy out-
comes “overall control of symptoms” and “bleeding con-
trol.” Regarding overall control of symptoms, there was
no significant difference between the phenol in almond
oil subgroup and RBL (RBL 73% vs. phenol sclerotherapy
55.2%, RR 1.53, 95% CI 0.38-6.20). However, RBL was
significantly better than the “other sclerosants” subgroup
(88.4%vs.77.9%, RR 1.14,95% CI 1.01-1.28) (online sup-
pl. Fig. 5). Itis important to highlight that the results were
quite heterogeneous in the phenol in almond oil group (I?
=99%). There was no difference between RBL and each
subgroup concerning bleeding control (online suppl. Fig.
6).

In the remaining outcomes, subgroup analysis accord-
ing to study design/study quality was not possible.

Safety Outcomes

The risk of post-procedural pain was significantly
higher with RBL (24% vs. 14%, RR 1.74, 95% CI 1.32-
2.28) (Fig. 4a). However, there was no significant differ-
ence between the two interventions regarding post-pro-
cedural bleeding (RBL 11.1% vs. sclerotherapy 8.7%, RR
1.29, 95% CI 0.86-1.94) (Fig. 4b).

In the subgroup analysis according to HD grades,
post-procedural pain was higher with RBL (19.3 % vs.
10.4%, RR 1.90, 95% CI 1.35-2.67) in “grade Il HD” sub-
group and there was no significant difference between the
two interventions in the “other grades” subgroup (RBL
46.7% vs. sclerotherapy 31.7%, RR 1.47, 95% CI 0.93-
2.33) (online suppl. Fig. 7). With regard to post-proce-
dural bleeding, there were no significant differences in
the two subgroups (online suppl. Fig. 8).
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At last, in the type of sclerosant subgroup analysis, we
observed that, regarding post-procedural pain, RBL was
similar to phenol in almond oil (RBL 5.9% vs. phenol
sclerotherapy 3.4%, RR 1.78, 95% CI 0.48-6.57). Never-
theless, when comparing “other sclerosants” subgroup
with RBL, post-procedural pain was more common in the
RBL group (49.3% vs. 28.8%, RR 1.76, 95% CI 1.32-2.34)
(online suppl. Fig. 9). Concerning post-procedural bleed-
ing, there were no significant differences between RBL
with either phenol in almond oil or other sclerosants (on-
line suppl. Fig. 10).

This systematic review and meta-analysis compared
the efficacy and safety of the most commonly performed
office-based procedures in the treatment of HD, RBL and
sclerotherapy. We found that RBL is associated with a
better overall control of symptoms, namely hemorrhoid-
al prolapse and bleeding, but at the expense of higher
post-procedural pain. Despite this higher incidence of
pain after the procedure, patients undergoing RBL are
more satisfied with this treatment than those treated with
sclerotherapy. These findings suggest that RBL should be
the first-line office-based procedure for patients with HD.

The range of treatment options for hemorrhoidal dis-
ease can vary and they are divided into conservative mea-
sures, office-based procedures, and surgical treatments.

Lifestyle changes, dietary changes, laxatives and phle-
botonic medications and topical anti-inflammatory drugs
are effective in controlling HD symptoms in the short
term. Since these measures produce beneficial effects,
they should be implemented in all patients with HD [15].

The minimally invasive office-based procedures are al-
ternatives to the traditional hemorrhoidectomy and hem-
orrhoidopexy for symptomatic patients with low-grade
HD, especially because of higher rate of surgical compli-
cations. In this way, surgical treatment should be reserved
for refractory cases, grade IV, or mixed HD [16].

The instrumental office-based treatment is usually in-
dicated for hemorrhoidal disease grade I and II [17],
though it can also be used in grade III hemorrhoidal dis-
ease [18].

RBL is usually the preferred office-based treatment for
grades I to III hemorrhoids because of its effectiveness
when compared with other office-based procedures [16,
19]. This technique is performed using an anoscope or an
endoscope in retroversion in the patient’s rectum and
consists in positioning elastic bands above the dentate line
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to strangulate the hemorrhoidal piles, resulting in ische-
mia and subsequent necrosis of the prolapsed mucosa. It
is a fast, easy-to-learn, and well-tolerated procedure [20].

Bleeding and pain are among the most frequent com-
plications of RBL [21, 22]. Post-ligation bleeding typical-
ly occurs 10 to 14 days after treatment, but it may occur
immediately after the procedure [15]. The risk of bleeding
is more significant in patients under antiplatelet or anti-
coagulation medications, so it is not indicated in this sub-
group of patients [23]. Although RBL may be more pain-
ful historically, the differences to other office-based treat-
ments are smaller in more recent studies [24].

Hemorrhoidal sclerotherapy is a procedure common-
ly used to treat grade I and II hemorrhoidal disease [25,
26]. It has also been used in internal grade III hemor-
rhoids [20] although, in these cases, there is little scien-
tific evidence supporting its efficacy [22]. The hemor-
rhoidal injection with sclerosant agents interrupts the
vascular blood supply and leads to scarring, which pre-
vents further bleeding and prolapse of the hemorrhoidal
tissue [27, 28].

Many sclerosant agents have been used over time.
Sclerotherapy with older sclerosing agents seems to be
less effective than RBL, which is why some authors rec-
ommend that this technique, at least with those sclerosing
agents, should only be used in grade I HD [19]. More re-
cently, the sclerosing substance polidocanol started to be
employed in the form of foam [29]. The foam formulation
allows for greater efficacy and use of lower doses of scle-
rosing agent [30]. Although it is a sclerosing substance
with very promising results, data comparing polidocanol
foam with other hemorrhoidal disease ablative tech-
niques is lacking. Since there are no comparative studies
between RBL and polidocanol foam sclerotherapy, none
of the studies included in this meta-analysis used polido-
canol foam as a sclerosing agent.

The most common complications of sclerotherapy in-
clude mild anal discomfort and bleeding. However, the
bleeding risk is often described as being inferior to that
observed with RBL [31].

A previous meta-analysis compared various HD treat-
ment modalities [31]. The outcomes evaluated included
response to therapy, need for further therapy, and com-
plications. In that review, patients treated with RBL were
less likely to require further therapy than those treated
with sclerotherapy, although pain was significantly more
likely to occur following RBL. Therefore, it was conclud-
ed that RBL was better than sclerotherapy in response to
treatment for all hemorrhoids, so RBL was recommended
as the initial treatment for grades I to III HD [4].

RBL versus Sclerotherapy in
Hemorrhoidal Disease: Meta-Analysis

Twenty-six years later, in this systematic review, we
have expanded the outcomes by including patient satis-
faction and discriminating the effect of the office-based
procedures in the most frequent HD symptoms (pro-
lapse, bleeding, and pain). It is also important to mention
that the studies included in our meta-analysis are differ-
ent from those included in the previous one.

The control of the hemorrhoidal symptoms is the most
obvious measure of success for any procedure, so it is a
very important and relevant aspect when choosing the
primary treatment. In our review, both RBL and sclero-
therapy were effective in controlling overall HD symp-
toms; however, control of prolapse and bleeding was sig-
nificantly better with RBL. Pain relief was equally effec-
tive with both techniques.

The safety of the interventions is also an extremely im-
portant aspect, particularly when dealing with a benign
disease such as HD. In this situation, the occurrence of
serious complications is especially unwanted and unac-
ceptable. Post-procedural complications, such as pain
and bleeding, are crucial factors that can influence a pa-
tient’s decision to accept or not a specific type of treat-
ment. In the present study, the risk of post-procedural
pain was greater with RBL; however, in the group of grade
II HD, the results were similar.

Recurrence was similar with both procedures and was
less than 20%.

Finally, patient satisfaction is determined by the effi-
cacy and safety of each procedure and, in our study, was
higher with RBL.

This systematic review and meta-analysis has some
limitations. First, the lack of standardization of therapies
concerning the number of bands used in each session, the
type and volume of the injected sclerosant, the number of
hemorrhoidal cushions treated in each session, as well as
the adjuvant medical therapy (not always specified in all
studies included, see Table 1) could contribute to the het-
erogeneity of the results. Second, significant heterogene-
ity was found in some outcomes, which can be explained
by the type of sclerosant used: phenol in almond oil sub-
group was associated with 99% heterogeneity in the out-
come “overall control of symptoms” and with 77% het-
erogeneity in “control of bleeding.” Also, when we per-
formed subgroup analyses, for some of the outcomes, it
was possible to include only a small number of studies.
Third, even though we are aware of the importance of in-
cluding studies published only as conference abstract, we
decided not to do so since, in most abstracts, perhaps due
to restrictions on the number of words allowed, extract-
able data (inclusion/exclusion criteria, technique used,
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type of sclerosant, etc.) are rarely reported for carrying
out meta-analysis. Lastly, in most centers, as in ours, it is
usual to refer grade IV HD patients directly to surgical
treatment. In our meta-analysis, since the grade of hem-
orrhoidal disease was not considered an exclusion crite-
rion, among the included studies, one included patients
with grade IV HD [18]. It refers to a randomized trial in-
cluding patients with liver cirrhosis and hemorrhoidal
disease grades II to IV that compared RBL and sclero-
therapy (60 patients included in each therapeutic arm).
Patients with grade IV HD included in that study repre-
sent only 2.5% of the sample (2 patients in the ligation
group and 1 patient in the sclerotherapy group); there-
fore, we do not believe that the inclusion of participants
with such an advanced HD had a significant influence on
the results obtained.

Additionally, it is important to mention that in our re-
search we did not find comparative studies between RBL
and the most recent and promising sclerosing agents poli-
docanol foam and aluminum potassium sulfate and tan-
nic acid. If, at the time of our research, comparative stud-
ies with these sclerosing agents were published, their in-
clusion in the meta-analysis could possibly influence the
results in terms of benefiting sclerotherapy. At this time,
it is not possible to draw conclusions about comparing
RBL with these new sclerosing agents.

RBL is currently the best office-based treatment for
HD grades I to III since it is more effective than sclero-
therapy with regard to overall control of HD symptoms,
specifically prolapse and bleeding. Despite the higher in-
cidence of pain after performing RBL, patients undergo-
ing this technique have higher rates of satisfaction than
those treated with sclerotherapy. Recurrence is similar for
both procedures.

1 Lohsiriwat V. Hemorrhoids: from basic

analysis. Dis Colon Rectum. 1995;38(7):687-

While waiting for the publication of comparative trials
with new sclerosants, RBL remains the office-based treat-
ment of choice.
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