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Abstract

Pain and wound after haemorrhoidectomy constantly bothered the patient's

convenience. Recurrently, topical sucralfate is used to treat excoriations and

burns. It is considered to enhance epidermal growth and tissue granulation,

thus, alleviating patients' problems. This study evaluated topical sucralfate's

feasibility, safety, and superiority after haemorrhoidectomy. We searched ran-

domised controlled trial (RCT) studies in PubMed, Google Scholar, Europe

PMC, and ClinicalTrials.gov until March 29th, 2022. We investigated the influ-

ence of topical sucralfate on pain score postoperatively (24 hours, 7 days, and

14 days), pethidine usage, diclofenac usage, and wound healing rate compared

to placebo. This study was conducted following the PRISMA guidelines. This

study sorted the final six studies with 439 patients underwent haemorrhoidect-

omy. Topical sucralfate demonstrated significant outcomes on VAS 24 hours

post-operative [Std. Mean Difference �1.00 (95% CI �1.70, �0.31), P = .005],

VAS 7 days post-operative [Std. Mean Difference �2.29 (95% CI �3.34, �1.25),

P < .0001], VAS 14 days post-operative [Std. Mean Difference �1.88 (95% CI

�2.74, �1.01), P < .0001], pethidine usage within 24 hours post-operative [Std.

Mean Difference �0.62 (95% CI �0.96, �0.27), P = .0004], diclofenac usage

7 days post-operative [Std. Mean Difference �1.76 (95% CI �2.61, �0.92),

P < .0001], diclofenac usage 14 days post-operative [Std. Mean Difference

�1.64 (95% CI �2.38, �0.91), P < .0001], and wound healing rate at 28-day

post-operative [RR 1.45 (95% CI 1.25–1.68), P < .00001]. Topical sucralfate alle-

viated pain, improved wound healing, and minimised the usage of pethidine

and diclofenac compared to placebo.
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Key Message
• Topical sucralfate is considered to enhance epidermal growth and tissue

granulation
• Theoretically, topical sucralfate might improve pain and accelerate wound

healing after haemorrhoidectomy
• The feasibility, efficacy, and safety of topical sucralfate were compared to

placebo and demonstrated potential outcomes

1 | INTRODUCTION

Haemorrhoids are common benign anorectal conditions,
defined as the symptomatic enlargement and distal displace-
ment of the anal cushions.1 This is remaining an issue since
the ancient Egypt era in 1700 BC.2 The prevalence of hae-
morrhoids in the general population was 11%, the highest
prevalence found in middle-aged people, while women were
slightly over-represented compared with men. The anorectal
apparatus's supportive connective tissue framework weakens
due to age or increased intra-abdominal pressures. Preg-
nancy, obesity, constipation, straining during defecation, sit-
ting for a long period on the toilet seat, repetitive Valsalva
manoeuvre, and chronic cough can all increase intra-
abdominal pressures, leading to haemorrhoids.3-6

Treatment of haemorrhoids ranges from dietary and
lifestyle modification to open surgery, depending on the
degree and severity of symptoms. Pain remains one of the
most patient complaints after haemorrhoidectomy.7

Uncontrolled pain is associated with delayed discharge
from an outpatient facility, unplanned hospital admission,
prolonged hospital stay, and delayed return to normal daily
activities. Opioids and NSAIDs relieve post haemorrhoi-
dectomy pain but have a short duration of action and
well-known side effects. Due to these factors, alternative
treatments for post-haemorrhoidectomy pain are needed.8,9

Edward Campbell Milligan and Clifford Naughton
Morgan established the Milligan-Morgan technique, a
classic operative technique for open excision haemorrhoi-
dectomy. It seems obsolete yet valuable and has become
the most common technique in developing countries and
remote areas.10,11 A V-shape incision of the anal skin,
continuing to ligate the hemorrhoidal pedicle, which con-
tains the mucosa, submucosa, the terminal branch of the
superior hemorrhoidal artery, and vein with non-mucosal
closure, might aggravate the pain. Moreover, wound
healing is slower than other techniques. Thus, persisting
the pain even months to years.12-15

Pethidine is a synthetic opioid analgesic drug,
approved for use since 1943. It has been used widely for

moderate and severe acute pain such as labour and post-
operative patient and post-open haemorrhoidectomy.
Although it is commonly used and considered safe, sev-
eral adverse events were noted, including dizziness,
nausea, vomiting, and constipation.16,17

Diclofenac is a non-steroidal anti-inflammatory drug
(NSAID) widely used in mild and moderate pain, with
common side effects such as nausea and vomiting and
renal impairment in chronic usage. It is ubiquitous to be
given in post-open haemorrhoidectomy and has been
used either orally, intravenously, or via rectal.18 Its usage
has also been a factor to be noted when comparing sev-
eral haemorrhoidectomy techniques.19

Sucralfate is a sucrose sulphate and aluminium hydrox-
ide complex that has been widely used to protect and cure
gastric mucosa in acid peptic disease.20,21 Sucralfate serves
as a mechanical barrier by binding epidermal growth more
quickly, causing it to accumulate at wound sites and stimu-
lating epithelial cell proliferation.22 It also promotes angio-
genesis, which aids wound healing by increasing tissue
granulation. Compared to placebo, topical sucralfate can
reduce pain and promote faster wound healing on days
7 and 14 after haemorrhoidectomy. Sucralfate has been
found to be a dependable medicine in all research done so
far using it topically. There were no harmful local or sys-
temic effects.23-25 However, there is no evidence of its effi-
cacy for post-haemorrhoidectomy pain reduction from a
systematic review. This study aimed to conduct a system-
atic review, meta-analysis, and meta-regression to compare
the effectiveness of topical sucralfate ointment over placebo
for reducing post-operative pain and improving wound
healing following haemorrhoidectomy.

2 | MATERIALS AND METHODS

2.1 | Eligibility criteria

We conducted a systematic review and meta-analysis
study from randomised clinical trial studies. The
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inclusion criteria using PICOS formulation were as fol-
lows: (1) P – Population: patients with the hemorrhoidal
disease who undergo haemorrhoidectomy procedure;
(2) I – Intervention: receiving topical sucralfate in any
dosage following the surgical procedure; (3) C – Control:
did not receive topical sucralfate or only receiving pla-
cebo as a topical treatment after surgical procedure; (4) O
– Outcome: reporting at least one of the following out-
comes: VAS at 24 hours post-operative, VAS at 7 days
post-operative, VAS at 14 days post-operative, amount
pethidine used (mg) within 24 hours post-operative,
amount of diclofenac used (mg) at 7 days post-operative,
amount of diclofenac used (mg) at 14 days post-operative,
and wound healing rate at 28 days post-operative; (5) S –
Study design: randomised clinical trials; (6) presentation
as a full-text article (which included preprints). Exclusion
criteria were as follows: (1) articles reported in language
other than English; (2) articles besides randomised clini-
cal trials (non-randomised clinical trials, cohort, case–
control, case-series, case-report, cross-sectional studies);
(3) studies with no control group; (4) unpublished study
or abstract; and (5) non-primary research.

2.2 | Search strategy and study selection

Database searching was done systemically for studies
with English-language constraints sourced from four
databases (PubMed, Google Scholar, Europe PMC, and
ClinicalTrials.gov). The search terms included “(topical
OR ointment OR cream) AND (sucralfate) AND (hae-
morrhoid OR hemorrhoid OR hemorrhoidectomy OR
pile surgery OR anal surgery)” were used to filter the
intended studies through March 29th, 2022. The details
of the literature search strategies are summarised in
Table S1. The initial step was identifying eligible articles
by screening titles and abstracts by two reviewers.
Additional references from eligible studies were also eval-
uated to search for more potential articles. Duplicate arti-
cles were removed. Finally, two reviewers independently
screened full-text articles (RR, RVH), with discrepancies
resolved through discussion with the senior author (FH).
Our study is in accordance with Meta-analysis of Obser-
vational Studies in Epidemiology (MOOSE)26 and Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.27

2.3 | Data extraction and quality
assessment

Two authors (RR, RVH) conducted the data extrac-
tion. An extraction form was developed to list

information about the study, such as author's names,
year of study, sample size, study design, haemorrhoid
grade, sucralfate dose, age, gender, number of
patients in the intervention group, the control group
in included studies, as well as the outcome of
interest.

The methodological quality of the included studies was
assessed independently by two authors (RR, RVH). The
quality of the included clinical trial studies will be evalu-
ated using Risk of Bias version 2 (RoB v2) from Cochrane
Collaborations.28 This tool comprises five domains for
methodological evaluation: (a) randomization process;
(b) deviations from intended interventions; (c) missing
outcome data; (d) measurement of the outcome; and
(e) selection of the reported result. The RCT was classi-
fied as low risk of bias (low risk of bias for all domains),
high risk (high risk of bias for one or more domains), or
unclear risk (unclear risk of bias for one or more key
domains).

2.4 | Statistical analysis

Meta-analysis was done using Review Manager 5.4
(Cochrane Collaboration) software. The Mantel–
Haenszel formula with random-effect models, regard-
less of heterogeneity was employed to calculate the
risk ratio (RR) and its 95% confidence interval (95%
CI) for the dichotomous variable outcomes.
Meanwhile, the Inverse-Variance formula with random
effect models was used to calculate the standardised
mean difference (SMD) and its standard deviations
(SD) for the continuous variable outcomes. This meta-
analysis assessed heterogeneity between studies by
I-squared (I2; Inconsistency). The I2 statistic with a
value of <25% is considered a low degree of heteroge-
neity, 26%–50% moderate degree of heterogeneity, and
>50% a high degree of heterogeneity.29 I2 of at least
50% is regarded as substantial heterogeneity, indicating
at least half of the total variability among effect sizes
is due to true heterogeneity between studies. Meta-
regression with a random-effects model was performed
using a restricted-maximum likelihood for pre-
specified variables including age, gender, and haemor-
rhoid grade 3 prevalence to see the interaction effect
between topical sucralfate and these variables in
influencing the outcomes of interest. When data were
reported as medians and interquartile ranges or as
medians and minimum-to-maximum ranges, we con-
verted them to means and standard deviations for
meta-analysis pooling using the formula by Wan X
et al30 Funnel plot analysis was utilised to assess the
qualitative risk of publication bias.
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3 | RESULTS

3.1 | Study selection and characteristics

The initial database search yielded 234 studies, of
which 13 were eligible after screening titles and
abstracts and removing duplicates. Seven articles were

further excluded from these eligible studies after the
full-text screening. Four articles were not primary
research, one article did not have a comparison/control
group, one article was not a randomised clinical trial,
and one article did not have data about the specified
outcome of interest, thus resulting in the final number
of six randomised clinical trial studies31-36 which

FIGURE 1 PRISMA diagram of the

detailed process of selection of studies for

inclusion in the systematic review and meta-

analysis

TABLE 1 Characteristics of included studies

Study
Sample
size Design

Age
(years)

Male
(%)

Hemorrhoid
grade

Sucralfate
dose

Control
group Outcomesa

Ala et al31 48 Double-blind
RCT

41.5
± 12.1

50% Grade III and
IV

Sucralfate
10%

Placebo 1,2,3,4,5,6

Albatanony
et al32

90 Double-blind
RCT

37.2
± 10.7

45.5% Grade III: 80%
Grade IV: 20%

Sucralfate
10%

Placebo 1,2,3,4,5,6,7

Al Khateeb
et al33

50 Prospective
RCT

41.2
± 10.8

46% Grade III: 54%
Grade IV: 46%

Sucralfate
8%

Placebo 1,2,3,7

Alkhateep
et al34

95 Double-blind
RCT

42.4
± 7.7

50.5% Grade III: 77.8%
Grade IV: 22.2%

Sucralfate
10%

Placebo 1,2,3,7

Gupta et al35 116 Double-blind
RCT

44.9 ± 11 52.5% Grade III: 74.1%
Grade IV: 25.9%

Sucralfate
7%

Placebo 2,3,7

Vejdan et al36 40 Single-blind
RCT

N/A N/A Grade III and
IV

Sucralfate
10%

Placebo 1

aOutcomes: 1 = VAS at 24 hours post-operative; 2 = VAS at 7 days post-operative; 3 = VAS at 14 days post-operative; 4 = Pethidine used (mg) within 24 hours
post-operative; 5 = diclofenac used (mg) at 7 days post-operative; 6 = diclofenac used (mg) at 14 days post-operative; 7 = wound healing rate at 28 days post-
operative.
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included a total of 439 haemorrhoid patients undergo-
ing haemorrhoidectomy procedure for the analysis
(Figure 1). Out of 6 studies, four were double-blind
RCT, one was single-blind RCT, and the remaining one
articles did not specify the blinding methods. Sample
sizes ranged from 40 to 116. All the samples in the
included studies have grade III or IV haemorrhoids.
The dose for topical sucralfate used in the included
studies varied from 7% to 10% after the surgery. Table 1
gives out the details of each included research.

3.2 | Quality of study assessment

Risk of Bias version 2 (RoB v2) from Cochrane was used
to evaluate the quality of randomised clinical trial stud-
ies. Three of the included studies have a low risk of bias
in all five assessed domains. Two out of six studies were
judged to have some concerns risk of bias, one because
the methods for the randomization process were not
explained clearly, and the other one because the mea-
surement of the outcome was not clearly explained
whether it is blinded from the outcome's assessor or not.
The remaining two studies were judged to have a high
risk of bias because the outcome measurement was not
blinded by the assessor/investigator, which may have
affected the results. The summary risk of bias assessment
is presented in Table 2.

3.3 | Topical sucralfate versus placebo

3.3.1 | VAS at 24 hours post-operative

Five studies (n = 323) reported the VAS at 24 hours
post-operative outcome. Our pooled analysis showed
that topical sucralfate after haemorrhoidectomy could
reduce VAS at 24 hours post-operative compared with
placebo [Std. Mean Difference �1.00 (95% CI �1.70,
�0.31), P = .005, I2 = 88%, random-effect modelling]
(Figure 2A).

3.3.2 | VAS at 7 days post-operative

Five studies (n = 399) reported the VAS at 7 days post-
operative outcome. Our pooled analysis showed that topi-
cal sucralfate after haemorrhoidectomy can reduce VAS
at 7 days post-operative compared with placebo [Std.
Mean Difference �2.29 (95% CI �3.34, �1.25), P < .0001,
I2 = 94%, random-effect modelling] (Figure 2B).

3.3.3 | VAS at 14 days post-operative

Five studies (n = 399) reported the VAS at 14 days
post-operative outcome. Our pooled analysis showed
that topical sucralfate after haemorrhoidectomy can

TABLE 2 Risk of bias version 2 (RoB v2) for assessment of clinical trial studies
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reduce VAS at 14 days post-operative compared with
placebo [Std. Mean Difference �1.88 (95% CI �2.74,
�1.01), P < .0001, I2 = 92%, random-effect modelling]
(Figure 2C).

3.3.4 | Pethidine used (mg) within 24 hours
post-operative

Two studies (n = 138) reported on the pethidine used
(mg) within 24 hours post-operative outcome. Our
pooled analysis showed that the amount of pethidine
used (mg) within 24 hours post-operative was lower in
the topical sucralfate group compared with control
group [Std. Mean Difference �0.62 (95% CI �0.96,
�0.27), P = .0004, I2 = 0%, random-effect modelling]
(Figure 2D).

3.3.5 | Diclofenac used (mg) at 7 days post-
operative

Two studies (n = 138) reported on the diclofenac used
(mg) at 7 days post-operative outcome. Our pooled analy-
sis showed that the amount of diclofenac used (mg) at
7 days post-operative was lower in the topical sucralfate
group compared with control group [Std. Mean Differ-
ence �1.76 (95% CI �2.61, �0.92), P < .0001, I2 = 74%,
random-effect modelling] (Figure 2E).

3.3.6 | Diclofenac used (mg) at 14 days post-
operative

Two studies (n = 138) reported on the diclofenac used
(mg) at 14 days post-operative outcome. Our pooled anal-
ysis showed that the amount of diclofenac used (mg) at
14 days post-operative was lower in the topical sucralfate
group compared with control group [Std. Mean Differ-
ence �1.64 (95% CI �2.38, �0.91), P < .0001, I2 = 68%,
random-effect modelling] (Figure 2F).

3.3.7 | Wound healing rate at 28 days post-
operative

Four studies (n = 351) reported the wound healing rate
at 28 days post-operative. Our pooled analysis showed
that the use of topical sucralfate after haemorrhoidect-
omy was associated with a higher wound healing rate at
28 days post-operative compared with placebo [RR 1.45
(95% CI 1.25–1.68), P < .00001, I2 = 9%, random-effect
modelling] (Figure 2G).

3.4 | Meta-regression

Meta-regression was performed to identify risk factors
influencing the relationship between topical sucralfate
treatment and all outcomes of interest. Our meta-
regression revealed that variability in those outcomes in
post-haemorrhoidectomy patients receiving sucralfate
treatment could not be explained by known patient fac-
tors associated with predictors of treatment outcomes
(Table S2). From our meta-regression analysis, it was
revealed that the association between topical sucralfate
treatment and VAS at 24 hours post-operative was not
significantly influenced by age (P = .8058) (Figure S1A)
and gender (P = .8639) (Figure S1B). In terms of VAS at
7 days post-operative, the association was not influenced
by age (P = .0787) (Figure S2A), gender (P = .2070)
(Figure S2B), and haemorrhoid grade 3 prevalence
(P = .8292) (Figure S2C). In terms of VAS at 14 days
post-operative, all variables such as age (p = .2297)
(Figure S3A), gender (p = .2201) (Figure S3B), and hae-
morrhoid grade 3 prevalence (P = .9946) (Figure S3C)
were not significantly influenced those relationships.
Finally, the relationship between topical sucralfate and
wound healing rate at 28 days post-operative also was
not influenced by age (P = .5832) (Figure S4A), gender
(P = .9384) (Figure S4B), and haemorrhoid grade
3 (P = .0731) (Figure S4C). For other outcomes of inter-
est, such as the amount of pethidine used (mg) within
24 hours post-operative, amount of diclofenac used
(mg) at 7 days post-operative, and amount of diclofenac
used (mg) at 14 days post-operative, the number of
included studies in each outcome was not sufficient to
conduct regression analysis.

3.5 | Publication bias

We used Funnel plot analysis for the publication bias
assessment. This analysis showed a relatively symmetri-
cal inverted plot for all outcomes of interest in this study,
indicating no publication bias (Figure 3A–G).

4 | DISCUSSION

Based on our knowledge, this study is the first systematic
review, meta-analysis, and meta-regression for investigat-
ing sucralfate usage and comparing several outcomes men-
tioned earlier. Moreover, other systematic reviews have
been conducted to answer the interminable question: how
can post-operative pain be reduced significantly?37-40

Post-operative pain is the major issue after haemor-
rhoidectomy and improving patient satisfaction is also
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the precursor to surgical success.41 Surgical wounds in
the sensitive anoderm and perianal skin and oedema
from tissue inflammation surrounding the wound cause

the internal anal sphincter to spasm, worsening post-
operative pain.42,43 Wound healing is another signifi-
cant factor in the outcome of a haemorrhoidectomy.

FIGURE 2 Forest plot that demonstrates the comparison between using topical sucralfate and placebo after haemorrhoidectomy in

terms of VAS at 24 hours-post-operative (A), VAS at 7 days post-operative (B), VAS at 14 days post-operative (C), pethidine used (mg) within

24 hours post-operative (D), diclofenac used (mg) at 7 days post-operative (E), diclofenac used (mg) at 14 days post-operative (F), and wound

healing rate at 28 days post-operative (G) outcomes
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Large wound areas can delay healing and increase
pain.44

Principally, sucralfate is an essential aluminium salt of
sucrose octa sulphate and acts as an anti-ulcer drug.45

Sucralfate has been shown to have analgesic properties in
various conditions. The primary action of sucralfate is idio-
pathic; meanwhile, several studies showed the effect of
sucralfate.46,47 Aside from the anti-peptic effect, sucralfate

(A) (B)

(C) (D)

(E) (F)

(G)

FIGURE 3 Funnel plot analysis for each outcome of interest in this study: VAS at 24 hours post-operative (A), VAS at 7 days post-

operative (B), VAS at 14 days post-operative (C), pethidine used (mg) within 24 hours post-operative (D), diclofenac used (mg) at 7 days

post-operative (E), diclofenac used (mg) at 14 days post-operative (F), and wound healing rate at 28 days post-operative (G)
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increases angiogenesis and the bioavailability of growth
factors, including fibroblast growth factor (FGF), epidermal
growth factor (EGF), and tissue growth factor (TGF); thus,
it enhances epithelialization and mucosal protection result-
ing in the reduction of pain and improving wound heal-
ing.36,48,49 In conjunction with the pharmacodynamics of
sucralfate, this study demonstrated linear results in which
sucralfate is beneficial and significantly improves pain and
wound healing. Nonetheless, constipation after the hae-
morrhoidectomy remains an issue due to general anaesthe-
sia, which initiates constipation. Opioid consumption also
aggravates this condition. A strict diet, in conjunction with
the limitation of opioid usage, help alleviates constipation
and reduction in postoperative pain.36

In concurrent with these facts, our study showed the
superiority of sucralfate at all indicators (Figure 2),
including VAS 24 hours post-operative [Std. Mean Differ-
ence �1.00 (95% CI �1.70, �0.31), P = .005, I2 = 88%,
random-effect modelling], VAS 7 days post-operative
[Std. Mean Difference �2.29 (95% CI �3.34, �1.25),
P < .0001, I2 = 94%, random-effect modelling], VAS
14 days post-operative [Std. Mean Difference �1.88 (95%
CI �2.74, �1.01), P < .0001, I2 = 92%, random-effect
modelling], pethidine usage within 24 hours post-
operative [Std. Mean Difference �0.62 (95% CI �0.96,
�0.27), P = .0004, I2 = 0%, random-effect modelling],
diclofenac usage 7 days post-operative [Std. Mean Differ-
ence �1.76 (95% CI �2.61, �0.92), P < .0001, I2 = 74%,
random-effect modelling], diclofenac usage 14 days post-
operative [Std. Mean Difference �1.64 (95% CI �2.38,
�0.91), P < .0001, I2 = 68%, random-effect modelling],
and wound healing rate at 28-day post-operative [RR 1.45
(95% CI 1.25–1.68), P < .00001, I2 = 9%, random-effect
modelling]. Our meta-regression demonstrated an insig-
nificant influenced of the risk factors regarding topical
sucralfate treatment and all outcomes measured.

Our findings contradicted with the previous system-
atic review study by Akkakraisee et al50 They found that
topical sucralfate ointment had a similar effect on pain
score reduction to that of placebo on days 7 and 14 after
haemorrhoidectomy; conversely, the result cannot be
concluded due to a small number of studies and partici-
pants, as well as high heterogeneity.

There are several limitations of this study that might
influence the overall judgements. Al-Khateeb et al and
Vejdan et al had a high risk of bias, and a high degree of
heterogeneity due to the various dosage (7%-10%) and
applications (twice to a third a day) of sucralfate in each
RCT, some studies did not mention a re-application follow-
ing defecation, and they did not state types of anaesthetic
methods used intraoperatively (spinal, general anaesthesia,
pudendal nerve block, et cetera) which could interfere the
post-operative pain scores and analgesic consumption.

Adjunct medications might manipulate the overall out-
comes, including metronidazole tablets and laxatives (lac-
tulose and magnesium hydroxide). Other limitations are
the small number of RCTs, the small size of samples, and
short-term observation. We suggest large-scale, well-
designed, long-term RCTs and equivalent dosage compari-
sons to abate the heterogeneity for further study.

5 | CONCLUSIONS

Topical sucralfate improved pain scores, accelerated
wound healing rate, and reduced analgesic usage. Conse-
quently, topical sucralfate is a safe, feasible, and favour-
able treatment after haemorrhoidectomy.
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