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INTRODUCTION: for the treatment of chronic anal fissure, various surgical techniques are used, the main difference between which is the method 
of eliminating the anal sphincter spasm. One of the most serious postoperative complications is the development of anal incontinence. To date, 
there are a number of methods for drug-induced relaxation of the internal sphincter, which can significantly reduce the risk of developing anal 
incontinence after surgery.
AIM: to evaluate the safety and effectiveness of botulinum toxin type A (BTA) and lateral subcutaneous sphincterotomy (LSS) in the treatment 
of chronic anal fissure with sphincter spasm.
MATERIALS and METHODS: a systematic review and meta-analysis of 7 selected randomized clinical trials comparing the results of treatment 
of chronic anal fissure using BTA and LSS was performed. The results of treatment of 489 patients were analyzed with an assessment of the 
following indicators: the incidence of epithelization of fissures, postoperative complications, development of anal incontinence and the disease 
recurrence.
RESULTS:  In  the  BTA  group,  the  incidence  of  fissure  epithelization  is  0.88  times  lower  than  in  the  LSS  group  (OR=0.12;  CI=0.06;0.22; 
p<0.00001). There were no statistical differences in the rate of postoperative complications in both groups (OR=1.07; CI=0.50;2.30; p=0.85). 
The  risk of developing postoperative anal  incontinence  is 0.86 times  lower  in  the BTA group than  in  the LSS group (OR=0.14; CI=0.03;0.64; 
p=0.01). The risk of relapse after lateral subcutaneous sphincterotomy is 6.06 times lower than when using botulinum toxin type A (OR=6.06; 
CI=3.52;10.42; p<0.00001).
CONCLUSION The use of botulinum toxin type A in the treatment of chronic anal fissure reduces the risk of developing postoperative anal inconti-
nence, but this method is significantly inferior to lateral subcutaneous sphincterotomy in terms of the rate of chronic anal fissure epithelization.
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INTRODUCTION

According to the literature, 30-40% of the population 
consult a doctor about proctological diseases during 
their lifetime [1-4]. 
At the same time, the incidence of chronic anal fissure 
(CAF) ranges from 20 to 23 per 1,000 adults [5,6], and 
the specific weight is from 10 to 15% [5,7-10].
A significant role in the etiology and pathogenesis of 
this disease belongs to the internal sphincter spasm 

[11-16], for the elimination of which Notaras, M. J. in 
1969 proposed the method of lateral subcutaneous 
sphincterotomy (LSS, LIS – lateral internal sphincter-
otomy), which is the «gold» standard in the treatment 
of chronic anal fissure and is still widely used in clini-
cal practice [15,17]. 
It is worth noting that all surgical methods of treat-
ment of CAF, in which the elimination of anal sphincter 
spasm is performed in one way or another, are associ-
ated with the risk of postoperative anal incontinence 
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(AI), which varies according to a number of authors 
between 0 and 35% [18-20].
To reduce the risk of postoperative complications, 
methods of medicinal relaxation of the internal 
sphincter were proposed (nitrate preparations and cal-
cium channel blockers of local action, botulinum toxin 
injection, etc.), in which no direct mechanical action 
is performed on the elements of the anal sphincter.
According to the literature, the use of botulinum toxin 
type A (BTA, botox) is accompanied by a lower recur-
rence rate and side effects than the use of other drugs 
for medicinal relaxation of the internal sphincter 
[21,22].
The literature presents a large number of studies on 
the comparison of methods of surgical and medicinal 
relaxation of the internal sphincter. 
The subject of this systematic review and meta- analy-
sis is the summation and statistical processing of data 
from all available randomized clinical trials comparing 
the efficacy and safety of botulinum toxin type A and 
lateral subcutaneous sphincterotomy in the treatment 
of chronic anal fissure.

MATERIALS AND METHODS

The systematic review and meta-analysis were per-
formed in accordance with the international recom-
mendations of the preferred reporting items for sys-
tematic reviews and meta-analyses check list (PRISMA) 
[23]. The search for publications was conducted in the 
electronic database of medical literature Medline and 
ended on 13.11.2019. The search query included the 
following terms: «anal fissure», «fissure in ano», «bot-
ulinum toxin», «botulinum toxin injection», «sphinc-
terotomy», and «lateral internal sphincterotomy».
Restrictions on the date of publication of articles and 
language restrictions were not applied.

Criteria for selecting publications to be included in 
the review:
• full-text articles containing data from randomized 
clinical trials;
• studies comparing lateral subcutaneous sphincter-
otomy and botulinum toxin type A in the treatment of 
chronic anal fissure.
• the duration of patient follow-up is at least 4 
months.
Additionally, a search for publications in the literature 
lists of selected studies for undiscovered sources was 
performed during the initial search.
Indicators of interest:
1. Rate of fissure epithelization.
2. Rate of complications.
3. Rate of development of anal incontinence in the 
postoperative period.
4. Recurrence rate.

Statistical data processing when comparing the above 
indicators was performed in the Review Manager 5.3 
program. For all dichotomous data, the odds ratio (OR) 
was calculated with 95% CI. Statistical heterogeneity 
among the studies was evaluated using the χ2 test, 
with p<0.1 and I2>50% heterogeneity was considered 
statistically significant.

Results of search
After making a query in the PubMed search system, 
2,242 publications were found in the Medline data-
base.
At the next stage, the following were excluded: lit-
erature reviews – 73 articles, meta-analyses – 24 pub-
lications, studies on other methods of treating anal 
fissure – 83 publications. 
In the literature lists selected for the analysis of 
articles, 1 additional publication was identified.
As a result, the analysis included 7 randomized clinical 
trials (Fig. 1). 
The characteristics of publications are shown in 
table 1. 
Data on 489 patients were analyzed, of which 248 
(50.7%) were injected with botulinum toxin type A 
into the internal anal sphincter and 241 (49.3%) under-
went lateral subcutaneous sphincterotomy.
The quality of the articles included in the meta-anal-
ysis was evaluated in accordance with the Cochrane 
risk of bias check list [24]. The results of research 
quality assessment are shown in figure 2. The low risk 
of rejection of results in more than 75% of publica-
tions is determined only by the research reporting 
criteria. 
In turn, criteria for randomization method, blinding 
performers and researchers, distribution of patients 
by groups and completeness of description of the 

Publications found in the 
Medline database, 

N=2,242

Publications found in the analysis of 
the literature lists of selected articles, 

N=1

Papers that did not compare BTA 
and LSS, 
N = 2056

Excluded (N=180): 
literature reviews, N=73; 
meta-analyses, N = 24; 

articles on other treatment 
methods, N=83

Total found, 
N=2,243

Duplicate removal 
+ screening, 

N=187 

Studies included in the 
meta-analysis, 

N=7

Figure 1. Flow-chart for searching literature sources
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treatment results have a low risk of bias less than 25% 
of the publications that questioned the quality of 
included in the meta-analysis studies.

RESULTS

Meta-analysis of the rate of fissure epithelization
Data on the healing rate are presented in 6 studies. 
Meta-analysis of data revealed that when botulinum 
toxin type A is injected into the internal sphincter, 
the rate of healing of defects is 0.88 times lower 
than when performing lateral subcutaneous sphinc-

terotomy (OR=0.12; CI=0.06;0.22; p<0.00001). When 
evaluating the homogeneity of groups in publications, 
it was found that there are significant biases I2=0%, 
p=0.80 (Fig. 3A).

Meta-analysis of postoperative complications
6 studies provide data on postoperative complica-
tions. There were no statistically significant differ-
ences in the rate of postoperative complications after 
treatment of chronic anal fissure using botulinum 
toxin type A and lateral subcutaneous sphincterotomy 
(OR=1.07; CI=0.50;2.30; p=0.85). 
Studies are heterogeneous I2=0%, p=0.44 (Fig. 3B).

Table 1. Characteristics of studies comparing the use of botulinum toxin type A and lateral subcutaneous sphincterotomy in the 
treatment of chronic anal fissure

Author Year Country
Follow-up 

period 
(months)

BTA dose
(units)

Method
Number 
of pa-
tients

Postopera-
tive wound 
healing, N

Complica-
tions, N

Postop-
erative 

AI***, N

Relapses, 
N

Mentes et al. 2003 Turkey 12 20
BTA* 61 46 0 0 7

LSS** 50 47 0 8 2

Iswariah et al. 2005 Australia 6,5 20
BTA 17 7 N/A N/A 9

LSS 21 19 N/A N/A 2

Massoud et al. 2005 Iran 6 20
BTA 25 22 5 N/A 5

LSS 25 25 2 N/A 2

Arroyo et al. 2005 Spain 36 25
BTA 40 18 1 0 12

LSS 40 37 2 2 2

Abd Elhady et al. 2009 Egypt 60 40
BTA 40 нд 3 0 21

LSS 40 нд 2 0 4

Nasr et al. 2010 Egypt 4,5 20
BTA 40 25 8 0 16

LSS 40 36 8 2 5

Valizadeh et al. 2012 Iran 12 50
BTA 25 12 0 0 12

LSS 25 23 3 1 3

* BTA – botulinum toxin type A; ** LSS – lateral subcutaneous sphincterotomy; *** AI – anal incontinence

 
Figure 2. Assessment  of  bias  risk  in  studies  comparing  LSS  (LIS  –  lateral  internal  sphincterotomy)  and  BTA  (Botox)  in  the 
treatment of chronic anal fissure, according to the Cochrane risk of bias check list
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Meta-analysis of the development of postoperative 
anal incontinence
5 studies present data on the development of postop-
erative anal incontinence after performing the com-
pared methods of treatment of chronic anal fissure. 
It was found that the risk of developing postoperative 
anal incontinence is 0.86 times lower when using BTA 
than when performing LSS(OR=0.14; CI=0.03;0.64; 
p=0.01). 
When analyzing the homogeneity of studies, their het-
erogeneity is noted I2=0%, p=0.78 (Fig. 3C).

Meta-analysis of the recurrence rate
All 7 publications included in the meta-analysis have 
data on the recurrence rate after surgery. 
The analysis revealed that the risk of relapse after lat-
eral subcutaneous sphincterotomy is 6.06 times lower 
than when using botulinum toxin type A (OR=6.06; 
CI=3.52;10.42; p<0.00001). 
The analysis of publications for homogeneity revealed 
their significant heterogeneity I2=0%, p=0.84 
(Fig. 3D).

A. Rate of fissure epithelization in the treatment of CAF using BTA (Botox) and BPS (LIS)

B. Rate of postoperative complications in the treatment of CAF using BTA (Botox) and LSS (LIS)

C. Rate of postoperative AI development in the treatment of CAF using BTA (Botox) and LSS (LIS)

D. Recurrence rate in the treatment of CAF using BTA (Botox) and LSS (LIS)

Figure 3. Comparison of botulinum toxin type A and lateral subcutaneous sphincterotomy in the treatment of chronic anal fissure

БОТУЛИНИЧЕСКИЙ ТОКСИН ТИПА А И БОКОВАЯ ПОДКОЖНАЯ 
СФИНКТЕРОТОМИЯ В ЛЕЧЕНИИ ХРОНИЧЕСКОЙ АНАЛЬНОЙ 
ТРЕЩИНЫ СО СПАЗМОМ СФИНКТЕРА. ЧТО ВЫБРАТЬ?  
(систематический обзор литературы и метаанализ)
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DISCUSSION

The effectiveness and safety of lateral subcutaneous 
sphincterotomy and the use of botulinum toxin type A 
in the treatment of chronic anal fissure were analyzed.
Complications after the use of BTA and LSS in the 
publications included in the meta-analysis were rep-
resented by acute urinary retention, wound infection, 
and bleeding, including ecchymoses and hematomas. 
According to the results of the study, we did not get a 
statistically significant difference in the rate of post-
operative complications after the use of the studied 
methods of treatment. 
However, some authors point to a higher safety of 
botulinum toxin type A injections in comparison with 
sphincterotomy [25].
Postoperative anal incontinence, as the most danger-
ous complication, was analyzed separately. 
According to the data obtained, the risk of postopera-
tive AI after the use of BTA is 0.86 times lower in the 
period of follow-up of patients from 4.5 to 60 months 
than after LSS.
The discussion regarding the effectiveness of the com-
pared methods of treatment of CAF and the rate of anal 
incontinence after their use remains open. 
So, Garg P. et al. after analyzing the results of 22 ran-
domized clinical trials, found that the overall rate of 
AI development after performing lateral subcutaneous 
sphincterotomy was 14% [26]. 
In turn, Nelson R. et al. conducted two separate 
meta-analyses evaluating conservative and surgical 
treatment of anal fissures, which did not reveal a sig-
nificant difference in the rate of anal incontinence in 
patients after 3 years of follow-up [19,27]. 
In 2017, Ebinger S. M. et al. conducted the first net-
work meta-analysis dedicated to the treatment of CAF, 
according to the results of which the rate of epitheli-
zation after LSS was 93.1% with a failure rate of 9.4%, 
and after BTA injections – 62.6% with a rate of AI- 
4.1% with follow-up periods of 2 weeks to 5 years [28].
When comparing the studied treatment methods, it 
was found that the use of botulinum toxin type A 
reduces the risk of developing postoperative AI, but is 
inferior to lateral sphincterotomy in the effectiveness 
of treatment and the recurrence rate of the disease 
[22,29-34]. 
The above results coincide with the data of other 
researchers [28,35,36] and may be associated with 
a temporary reversible effect of BTA in contrast to 
permanent and persistent relaxation of the internal 
sphincter after LSS performance. 
The use of botulinum toxin type A compared with 
other conservative methods in the treatment of CAF 
(lidocain, nitroglycerin and diltiazem ointments), is 

accompanied by lesser recurrence rate and the occur-
rence of side effects and complications of equal or 
greater efficiency, which is confirmed by several 
authors [37-45].
In the analyzed studies, various techniques of BTA 
application were used (the dose and dilution of the 
drug in saline solution, the points of administra-
tion, the method of anesthesia used) [22,29-34]. 
Bobkiewicz A. et al., after analyzing 34 studies and 
1,577 patients in their meta-analysis, concluded that 
the effectiveness of BTA, the rate of postoperative AI 
and other complications after its use do not depend on 
the dose of the drug administered [25]. 
In the meta-analysis by Lin J.X. et al. including 18 
studies and 1,158 patients, the authors tried to deter-
mine the optimal dose and points of administration of 
botulinum toxin type A, but when comparing different 
methods of using BTA, they also did not get statis-
tically significant differences, but concluded that 
further studies with longer follow-up periods were 
necessary [46].
It is worth noting that in all the meta-analysis studies, 
botulinum toxin type A was used in isolation, which 
may affect the effectiveness of treatment of patients 
with CAF. 
We share the point of view of a number of authors, 
according to whom the injection of BTA in combination 
with the fissure excision will have an advantage over 
its isolated application [28,44].

CONCLUSION

As a result of the systematic review and meta-analysis, 
it was found that the compared methods can not be 
the «gold» standard in the treatment of chronic anal 
fissure. 
Despite the high rate of CAF epithelization after lat-
eral subcutaneous sphincterotomy, data on the devel-
opment of incontinence in the postoperative period 
are contradictory.
The conducted meta-analysis indicates that there is 
no risk of developing postoperative anal incontinence 
using botulinum toxin type A, but the rate of epithe-
lization of chronic anal fissures after injection of the 
drug does not correspond to the level of the «gold» 
standard.
Studies have a pronounced variability in the dosage 
of BTA, the choice of injection points of the drug in 
the internal sphincter, which indicates the absence 
of developed recommendations for the use of this 
method of treatment of chronic anal fissure.
The unsatisfactory quality of studies, their heteroge-
neity, the high risk of bias in the results of publica-
tions, the lack of multicenter randomized clinical tri-
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als, dictates the need to conduct a study on the com-
parison of fissure excision in combination with lateral 
subcutaneous sphincterotomy and fissure excision in 
combination with botulinum toxin type A injection 
into the internal anal sphincter.
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