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Chronic anal fissure is one of the most common benign anorectal health conditions, causing significant
morbidity, quality of life, and economic loss. Eight randomized controlled trials with a total population
size of 1035 were eligible for analysis. Seven studies included both males and female, while one only
included females. The majority of randomized controlled trials involved female dominance [54.9%
(43.5-66.3)] and posterior midline location [86.1% (95% Cl 81.5-90.8%)]. This meta-analysis of
randomised control trials found that overall postoperative healing was 90.2%, recurrent anal fissure
was 3.7%, and postoperative incontinence was 8.9% after LIS. Even though there was no statistically
significant difference, closed lateral internal sphincterotomy (LIS) had higher rates of recurrent anal
fissure (RR=1.73 (95% C1 0.86-3.47, p=0.90, 12 =0%) and lower rates of postoperative incontinence
rate (RR=0.60 (95% Cl1 0.37-0.96, p=0.76, 12-0) as compared with open LIS. We recommended that
closed lateral internal sphincterotomy (LIS) is a safe and effective surgical treatment option for chronic
anal fissures.

Abbreviations
CAF Chronic anal fissure
LIS Lateral internal sphincterotomy

PICOS Population, intervention, comparison, outcomes, study design
RCT Randomised control trial

Chronic anal fissure is one of the most common benign anorectal health conditions, causing significant morbidity,
quality of life, and economic loss’. Evidence on epidemiological distribution has scared, but a population-based
cohort in the United States reported that approximately 342,000 new anal fissure cases are diagnosed each year'.
Anal fissure has an estimated average lifetime risk of 7.8%-11%°. Approximately 90% of anal fissures are found
in the posterior midline, 8-25% in the anterior midline, and 3% in the posterior and anterior positions of the
anal canal>*. The pathophysiological events underlying chronic anal fissure have been suggested to be attributed
to mucosal injury and inflammation, leading to raised internal sphincter and local ischemia, which inhibits the
process of healing®. While there are differences in the exact definition of a chronic anal fissure regarding to the
duration, but the American Society of Colon and Rectal Surgeons (ASCRS) defines it as a fissure that lasts longer
than six weeks with one or more stigmas of chronicity, such as a hypertrophied anal papilla at the proximal aspect
of the fissure, a sentinel tag at the distal aspect of the fissure, and an exposed internal anal sphincter muscle at
the base of the fissure’. The presenting complaint of chronic anal fissure is pain during defection, rectal bleeding,
and emotional stress that it causes devastate quality of life. The treatment of chronic anal fissure has been done
in a step-by-step fashion. The main goal of chronic anal fissure management is to reduce the pressure on the
internal sphincter muscle using physical, chemical, and surgical methods to increase blood flow and decrease
spasm of sphincter. Conservative measures have been considered to be the baseline of chronic anal fissure
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management*. Conservative treatment resolves approximately 90% of acute anal fissures. The American Society
of Colon and Rectal Surgeons (ASCRS) recommends stool softeners, a high fiber diet, and a warm sitz bath for
the initial nonsurgical management of anal fissure**. Evidence from meta-analysis and randomized controlled
trials revealed that pharmacological agents or chemical sphincterotomy have been proposed as alternatives to
surgery for the treatment of chronic anal fissure for last three decades®®. However, when chronic fissures form,
healing becomes more difficult, and only half of chronic anal fissure patients respond to conservative treatment*.
Recent systemic reviews and randomized controlled trials investigate that surgical treatment of chronic fissures
has a higher healing rate and improves quality of life when compared to conservative and pharmacological agents,
despite the possibility of short- and long-term complications®*. As a result, current guidelines from several
international societies of colon and rectal surgeons recognize lateral internal sphincterotomy as the gold standard
management option for chronic anal fissure*>?*?*. Technically, an open lateral internal sphincterotomy was
performed by exposing the lateral anal canal using retractor, making a 1 cm skin incision in the intersphincteric
grove, separating the mucosa from the internal sphincter up to the dentate line, sphincter separated, and dividing
the distal third of the sphincter with direct vision and securing hemostasis. Closed lateral internal sphincterotomy
was performed by internal sphincter was palpated, 1 cm incision was made at intersphincteric grove, divided the
distal one third internal sphincter with scalpel and hemostasis secured with direct pressured?*-2.

Despite of the standard treatment for chronic anal fissures is laternal internal sphincterotomy; there is a
paucity of high-quality evidence regarding the safety and efficacy of both closed and open laternal internal
sphincterotomy. The primary goal of this review was to provide qualitive evidence on the efficacy and safety of
closed and open lateral internal sphincterotomy in the treatment of chronic anal fissure.

Results

We found 240 articles by searching an electronic database for key words and MeSH terms, hand searching
using bibliographic or reference information from identified studies, and contacting authors to obtain online
unavailable studies (Fig. 1). One article has low risk while seven article has high risk of biases. Full text
assessments were performed on 18 articles, of which ten were excluded from the thesis due to study design®-,
difference in outcome measurement®~, time frame, different comparison®, and poor quality®®. Eight randomized
controlled trials with a total population size of 1035 were eligible for analysis?*?**-#%. One article has a low risk of
biases, while seven studies of the included articles have a high risk (Fig. 2a,b) however, there were no significant
publication biases (Fig. 3a,b,c). Seven studies included both males and females?>*”**4~*, while one only included
females*. Majority participants in the included articles were females. After excluding study conducted on females
only*, females were accounted 54.9% (43.5-66.3%, 12=92%, p=0.001). The posterior chronic anal fissure was
the most common location of the fissure, followed by the anterior location in all studies. The posterior chronic
anal fissure was accounted 86.1% (95% CI 81.5-90.8%, 12 =76.3%, p=0.001).

Recurrence rate

Five randomized controlled trials compared the rate of recurrence between closed and open lateral internal
sphincterotomy for management of chronic anal fissure. According to Gupta et al.*’, there was no recurrent anal
fissure either the open or closed groups. Arroyo et al.?® investigated that the open sphincterotomy group had a
2.5% recurrent anal fissure and the closed sphincterotomy group had a 2.5% recurrent anal fissure??. According
to Shanmugaiah and Pandian?, there was no significant difference in recurrent anal fissure between closed
and open LIS*. However, Sanabani et al.** reported that open LIS has lower recurrence anal fissure than closed
LIS [6% versus 1.9% (p=0.015)]. Mushtaque** conducted a randomized controlled trial with 240 chronic anal
fissures found that the recurrence of anal fissure was 3.3% in open LIS and 5% in closed LIS. Overall recurrence
rate of fissure was 3.7% after LIS (2.3% in closed and 1.4% in open) (Table 1). Analysis of 730 patients from five
randomized control trials noted that recurrent anal fissure rate was higher in closed as compared to open LIS
[RR=1.73 (95% CI 0.86-3.47, p=0.13, [*=0%)], however, it was no statistical difference (Fig. 4).

Healing rate

In this systematic review, four randomised control trials that reported fairly similar healing rates following lateral
internal sphincterotomy for management chronic anal fissure. The overall healing rate was 90.1% in the closed LIS
and 90.3% in the open LIS, with overall healing rate after LIS was 90.2%. Gupta et al.*® conducted a prospective
randomized comparative study reported that delayed healing was seen in 4.4% (p=0.08) of open sphincterotomy
patients and none of the patients in the closed sphincterotomy group had either delayed wound healing or an
absence of wound healing postoperatively. According to Kang*, the chronic anal fissure-healing rate was 95% in
closed and 93% in open, with the difference in healing rate between the two groups not statistically significant.
Evidence from a randomised control trial conducted by Wiley*® revealed that the healing rate in closed LIS was
97% and 95% in open LIS. Mushtaque** conducted a randomized controlled trial with 240 chronic anal fissures
found that healing rate of fissure was 85% in opened and 81.6% in closed (Table 1). Analysis of 538 patients from
four randomized control trials noted healing rate after LIS had no statistical difference between in closed and
open LIS (RR=1.0 (0.96, 1.06), p=0.98, I*=3%) (Fig. 5).

Incontinence rate

Five randomized controlled trials compared the rate of incontinence between closed and open LIS. According
to Gupta et al.*?, there was no postoperative incontinence or soiling in either the open or closed groups. Arroyo
et al.” reported that the open sphincterotomy group had a 5% incontinence rate and the closed sphincterotomy
group had a 2.5% incontinence rate (p 0.05). According to Anandaravi and Ramaswami*!, 6% of closed LIS and
20% of open LIS were complicated with incontinence postoperatively. Overall postoperative incontinence rate
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Figure 1. Flow of chart for selection of papers. Charts the selection of articles in the review in line with the
Preferred Reporting Items for Systematic Review and Meta-analysis (PRISMA) Framework.

after LIS was 8.9% (6.6% in closed and 11.0% in opened) (Table 1). Pooled postoperative incontinence rate was
lowered in closed as compared to open [RR=0.60 (95% CI 0.37-0.96, p=0.0.03, 1>-0%)] (Fig. 6).

Postoperative bleeding

Five randomized controlled trials compared postoperative bleeding between closed and open LIS. According to
Gupta et al.*, there was no significant postoperative bleeding either the open or closed groups. Arroyo et al.?®
investigated that the open sphincterotomy group had a 2.5% postoperative bleeding while closed sphincterotomy
group had no postoperative bleeding. According to Shanmugaiah and Pandian?, there was significant difference
in postoperative bleeding between closed and open LIS (4 vs.16%). However, Sanabani et al.** reported that open
LIS has lower recurrence anal fissure than closed LIS (0%vs.4%) (Table 1). Pooled postoperative bleeding rate
was higher in closed as compared [RR=1.0 (95% CI 0.49-2.18, p=0.96, I*-59%)] (Fig. 7).

Postoperative pain and infection

Postoperative pain and infections are more common in open LIS. The postoperative infection rate was lesser in
closed as compared to open LIS [RR=0.29 (0.10, 0.80), p=0.03, *=0)]. The postoperative pain also lowered in
closed as compared to open LIS [RR=0.46 [0.28, 0.77), p=0.003, I*=15)] (Figs. 8 and 9).
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Figure 2. (a) and (b) Methodology quality of the included articles.

Discussion

This study is a first meta-analysis of RCTs comparing the efficacy of closed and open Lateral internal
sphincterotomy (LIS) in management of chronic anal fissure. Lateral internal sphincterotomy is a gold standard
management option for chronic anal fissure, with consistently superior healing rates when compared to medical
therapy*>!!. The goal of lateral internal sphincterotomy is to lower resting anal tone due to internal anal sphincter
which later increase the blood supply to anoderm to improve the healing.

This meta-analysis demonstrated that closed lateral internal sphincterotomy had a higher risk of recurrent
anal fissure and a lower postoperative incontinence than open LIS, despite the differences not being statistically
significant. In addition, there was no difference in postoperative bleeding and healing between closed and open
LIS. Nevertheless, there was a statistically significant difference in postoperative pain and infection rates between
closed and open LIS.

The result of this meta-analysis is consistent with a Cochrane analysis of five studies with 336 patients, which
found no statistically significant difference between open and closed laternal internal sphincterotomy in terms
of postoperative incontinence and healing rate*".

The main goal of chronic anal fissure management is to reduce the pressure on the internal sphincter muscle
using physical, chemical, and surgical methods. Conservative measures such as a fiber diet, sitz baths, and stool
softeners were considered to be the baseline of chronic anal fissure management*>®. The American Society
of Colon and Rectal Surgeons (ASCRS) has been recommended conservative managements for the initial
nonsurgical management of anal fissure®*. Pharmacological agent or chemical sphincterotomy such as glyceryl
trinitrate, calcium blockers, as well as botulinum toxin (BT) injection have been used as alternative of surgery
for last three decades. However, recent systemic reviews and randomized controlled trials evidences showed that
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Figure 3. (a,b) and (c) Funnel plot of comparison of anal fissure, postoperative incontinent, and healing rate
respectively.

surgical treatment of chronic fissures has a higher healing rate and improves quality of life when compared to
conservative and pharmacological agents®%*.

This meta-analysis found that LIS had a 90.2% success rate in treating chronic anal fissures (90.1% in closed
and 90.3% in open). This findings were consistent with previous studies that reported an estimated success rate
0f 96%-100% for lateral internal sphincterotomy (LIS)**’. However, these findings were higher when compared
to the conserve management success rate of 65-75%!*4°. When conservative medical treatments fail, lateral
internal sphincterotomy (LIS) is considered the gold standard for the surgical management of chronic anal
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Table 1. Characteristics of the included studies.
Closed Open Risk Ratio Risk Ratio
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Figure 4. Forest plot display the comparison of recurrent anal fissure of Closed vs. Open LIS.
Closed Opened Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight W-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Guptaet 2013 68 68 [i14] 68 26.9% 1.05[0.89,1.11]
Kang GS etal 2008 41 42 41 44 16.4% 1.05[0.85,1.15]
Mushtague M 2019 98 120 102 120 41.9% 0.96 [0.86, 1.08]
Wiley etal 2004 34 36 38 40 14.8% 1.02[0.84,112]
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Figure 5. Forest plot display the comparison of healing rate between Closed vs. Open LIS.
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Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Anandaravi BN et 2017 3 a0 10 a0 246% 0.30[0.09,1.03] . —
Arroyo et al 2004 1 40 2 40 4.9% 0.50[0.05, 5.30]
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Figure 6. Forest plot display the comparison of post-operative incontinence rate between Closed vs. Open LIS.
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Closed Open Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Anandaravi BN et 2017 2 &0 g8 &0 G18% 0.25[0.06,1.17] ——
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Figure 7. Forest plot display the comparison of postoperative bleeding between Closed vs. Open LIS.
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
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Figure 8. Forest plot display the comparison of postoperative infection between Closed vs. Open LIS.
Closed Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Anandaravi BM et 2017 1 a0 3] a0 13.0% 0.15[0.02,1.29] ~
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Figure 9. Forest plot display the comparison of postoperative pain between Closed vs. Open LIS.

fissures*. However, approximately 3% of patients experience major wound-related complications that necessitate
reoperations, such as bleeding, abscess or non-healing wound, and fistula®. Furthermore, it is important to
remember that laternal internal sphincterotomy should not be done for obstetric trauma, documented anal
sphincter injuries, or baseline faecal incontinence®'. Patients may occasionally present with a triad syndrome
such as a hypertrophied anal papilla at the proximal aspect of the fissure, a sentinel tag at the distal aspect of the
fissure, and chronic anal fissure. Currently available low-quality comparative suggests excision of the skin tag
and hypertrophied papilla along lateral internal sphincterotomy has been associated to reduced pain, irritation
during defection, decreased foreign body sensation, and decreased pruritis®">2.

One of the most feared complications after a sphincterotomy is postoperative incontinence. Our meta-analysis
of five RCT revealed that overall postoperative incontinence rate after LIS was 8.9% (6.6% in closed and 11.0%
in opened). This finding was slightly lower than evidence obtained from a systemic review of 22 studies, which
revealed that the overall continence disturbance rate after lateral internal sphincterotomy (LIS) for chronic
anal fissure (CAF) was around 14%>’. Various evidences suggested that the rate of postoperative incontinence
differed between closed and open lateral internal sphincterotomy (LIS). Even though there was no statistically
significant difference, our meta-analysis of randomised control trial studies revealed that the pooled postoperative
incontinence rate was 40% lower in closed lateral internal sphincterotomy studies than in open lateral internal
sphincterotomy. This finding is consistent with previous published comparative studies.

A low rate of recurrent anal fissure is one solid indicator to choose a specific type of intervention for chronic
anal fissure. We found that overall recurrence rate of fissure was 3.7% after LIS (2.3% in closed and 1.4% in open).
This finding was consistent with a previous study that found that the rate of recurrent anal fissure was 3.6% in
417 chronic anal fissure operated patients with an eight-year follow-up*’. Evidence on the efficacy of closed
and open LIS in the prevention of recurrent anal fissure has been scarred. This meta-analysis of randomized
controlled trial studies found that closed LIS had approximately two-fold increased risk of developing recurrent
anal fissures when compared to open LIS, but this was not statistically significant. A closed LIS reduces the risk
of post-operative infection, which has a significant morbidity and hospital stay burden.
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This meta-analysis has some limitation. Some of the included articles have small sample sizes, imprecise
reporting of concealment, and blinding techniques. In the included studies, various scales and instruments of
measurement have been used for some outcomes, like the pain score which would affect the pooled estimation.

Conclusion: There is no statistically significant difference in recurrent anal fissure, postoperative bleeding,
and postoperative healing rate between closed and open LIS. Acute LIS complications such as postoperative
incontinence, postoperative infection, and pain are less common in closed LIS. We recommended that closed
LIS is a safe and effective surgical treatment option for chronic anal fissures.

Methods

Study design

We used a systematic review and meta-analysis study design to summarize randomised control trial studies
published between January 1, 2000 and December 30, 2022. We reported the findings in accordance with the
Protocol for Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)>**. The protocol
registered in PROSPERO website (CRD42023392626).

Eligibility criteria

Randomized controlled trials studies published between January 1, 2000 and December 30, 2022 on patients with
chronic anal fissure who underwent either closed or open lateral internal sphincterotomy were considered to be
eligible for inclusion. Systematic review studies, observational studies, cohort studies, and studies with unclearly
reported results were excluded from the analysis. The English language restriction and time frame were chosen
for convenience and sufficiency for demonstrating a trend of events. Eligible articles were identified using key
words and MeSH words in an electronic database, hand searching using bibliographic or reference information
from identified studies, and contacting authors to obtain online unavailable studies®®7.

Searching strategies, searching sources and selection

We searched Medline, CINAHAL, Web Science, Google Scholar, the Cochrane Library, and Clinical Trials.gov
for eligible articles. Two separate reviewers conducted the electronic data base search and selection eligible
articles. Disagreements between two reviewers are resolved through discussion, consensus, and, if necessary, the
involvement of a third party. Our searching strategy was based on the Population, Interventions, Comparison,
Outcomes, and Study (PICOS) approach®. Searching was done using free text and MeSH words. Boolean
operator, Wild cards, and splinting words and phrases were employed to widen of our search®*-%. We used
“Chronic anal fissure”, “Closed lateral internal sphincterotomy”, “open lateral internal sphincterotomy”, “anal
fissure”, “randomised control trial’, "RCT”, “lateral internal sphincterotomy” to locate the eligible articles in
different electronic data base.

Two authors independently screened using inclusion criteria. Duplicate studies from various electronic
databases obtained through the search strategy were removed using the EndNote program. The titles and
abstracts of the articles found through the search strategy were independently screened by two reviewers to
eliminate obvious non-relevant papers. The full-text versions of the remaining potentially eligible articles were
then retrieved and independently assessed by two reviewers to determine if they met the inclusion criteria.
Disagreements are resolved through consensus and discussion. The corresponding author was contacted in
order to obtain copies of papers whose full text was not available online. The reasons for exclusion at the full-text
screen level were documented in accordance with the PRISMA framework. The total number of unique studies
from all sources that meet the inclusion criteria that have been recorded® (Fig. 7).

Data extraction and management

Data were extracted using a piloted standardized data extraction form adapted and customized from the
Cochrane data extraction of randomised and non-randomised studies. The publication details, language of the
paper, study period, study location, geographic setting, study design, study period, characteristics of participants,
sample size and sampling technique, explanatory and outcome variables, data analysis, and the major findings
were extracted.

Risk of bias assessment

The included studies” quality was assessed using RoB2 assessing tools that were specifically designed and validated
for RCT studies®!. The RoB2 quality assessment tool has seven items to asses in each trial include random
sequence, allocation concealment, blindness of participants, blindness of outcome assessment, outcome data
incompleteness, selecting reporting, and other biases. Two reviewers independently evaluated the quality of the
included papers and characterize them as having a high, some concern or low risk of bias.

Assessment of heterogeneity

Heterogeneity is a deviation from the true effect in meta-analysis caused by chance or variability in the included
studies. The sources of heterogeneity would be clinical, methodological, and/or statistical. The I square statistic
(I?) represents the percentage of variability in effect estimates caused by heterogeneity®>. Consider I* values of
25%, 50%, and 75% to have low, moderate, or high heterogeneity“’“. Clinical, methodological and/or statistical
heterogeneity assessed and method for addressing the heterogeneity such as sensitivity analysis, meta-regression,
and subgroups analysis documented®*.
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Publication biases

Publication bias is a deviation from true or standard value caused by a deviated result or processes. Bias results
from deviations from the standard norm in data collection, analysis, interpretation, review, and/or publication®%°.
Funnel plot asymmetry (test for publication bias) investigates the association between the effect size estimate
and measure of study size or precision. It shows the distribution of included studies in a meta-analysis against a
measure of size of effect or precision (i.e. standard error)®%. Largest studies in the meta-analysis should be closes to
true value whereas the smallest studies spread on either side; creates a funnel shape. Symmetry funnel shape has
been seen when no publication bias whereas asymmetry or skewed funnel shape observed in publication bias®.

Data analysis

The meta-analysis performed using Review Manager version 5.4(Rev5.4). The comparison of clinical and
outcomes of chronic anal fissure was conducted between closed and open LIS. The pooled analysis was reported
with risk ratio (RR) with 95% confidence interval for categorical data while mean difference (MD) with 95%
confidence interval for continuous variables. The mean and standard deviations (SD) were computed using
accepted methods from the available median, interquartile range, and confidence interval or range if the result
was reported with a median and an interquartile range. Fixed -effect model using Mantle-Haenszel method was
employed.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on
reasonable request.
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