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Abstract

Introduction Anal fissure (AF) poses a common challenge in clinical practice, prompting various treatment approaches.
This multicenter study, conducted by the Italian Society of Colorectal Surgery, aimed to assess treatment trends in AF over
a 10 year period.

Methods A survey of proctologists and retrospective analysis of patient records were conducted to evaluate treatment modali-
ties and outcomes across six different clinical scenarios based on AF presentation (acute/chronic) stratified by sphincter
function (normal/hypertonic/hypotonic).

Results Analysis of data from 17 principal investigators and 22,016 patients revealed significant variability in treatment
approaches, influenced by factors such as symptom duration, anal tone, and surgeon preference. Conservative treatments were
commonly utilized, while surgical interventions were reserved for refractory cases. Specifically, pharmaceutical treatment
was administered to 66-75% of patients in cases of acute AF and 63-67% for chronic AF, while 10-15% underwent anal
dilation, and < 2% received botulinum toxin injection. Among medical treatments, nifedipine with lidocaine and glycerin
film-forming ointments were the most utilized. The most performed surgical techniques were fissurectomy and anoplasty,
except for patients with chronic AF and hypertonic sphincter where sphincterotomy prevailed. Trends in treatment utilization
varied depending on the clinical scenario, with notable shifts observed over time.

Conclusions This study provides insights into the evolving landscape of AF management, highlighting the need for further
research to elucidate optimal treatment strategies and improve patient outcomes.

Keywords Anal fissure - Botulinum toxin injection - Conservative treatment - Surgery - Trends - Sphincterotomy -
Fissurectomy
Introduction

Anal fissure (AF) is one the most common and painful con-
ditions affecting the anal region, often leading patients to

Collaborators in the SICCR Anal Fissure Group are reported in seek care from procto]ogy units. It signiﬁcantly impacts
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patients’ quality of life and imposes a considerable burden
on the public health system [1].

While some cases may resolve spontaneously, AF fre-
quently persists despite standard medical treatments, becom-
ing a chronic condition [2].

Diagnosing AF typically involves a proctological exami-
nation, with hypertonicity of the internal anal sphincter
being a common finding. However, normal or even reduced
anal tone can also be observed, necessitating different treat-
ment strategies.

Various medical treatments have been proposed, with
calcium-channel blockers, nitroglycerin, topical anesthetics,
and glycerin film-forming ointments among the options [3].
The optimal duration of these treatments remains unclear
and is usually based on symptom relief and fissure healing
time.

When conservative treatments prove ineffective, surgical
intervention may be necessary. Available surgical options
aim to reduce the anal sphincter tone [such as internal/exter-
nal sphincterotomy and botulinum toxin (BTX) injection]
or directly address the fissure through fissurectomy, with
possible repair of the anal canal (anoplasty) [4, 5].

This multicenter study aims to assess changes in treat-
ment trends, both conservative and surgical, over a 10 year
period.

Methods

Surgeons affiliated with the Italian Society of Colorectal
Surgery (SICCR) were invited to participate in a survey
exploring the management of AF. The survey, developed
by a consensus of surgeons with expertise and publications
in this field, consisted of an online questionnaire. Eleven
questions written in English were developed, covering par-
ticipants’ demographics, diagnostic procedures, and nonop-
erative and operative treatments. Completion of all questions
was mandatory. After testing its functionality, the question-
naire was administered using Google Forms.

Centers handling a minimum of 50 cases of AF annually
were then requested to provide data via an Excel spread-
sheet, documenting the number and types of procedures
performed for AF each year from 1 January 2013 to 31
December 31 2022. Six clinical scenarios of AF based on
possible clinical features were proposed, detailing disease
duration (acute or chronic, with the latter defined by a fis-
sure persisting beyond 6 weeks [2]) and anal sphincter tone
(normal, hypertonic, hypotonic). For each clinical scenario,
three medical treatments (glycerin film-forming ointments,
nifedipine with lidocaine, and nitroglycerin) and seven
operative/surgical techniques (anal dilation, botulinum toxin
injection [alone or in combination with fissurectomy], open
internal sphincterotomy, closed internal sphincterotomy,
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anoplasty = flap, fissurectomy) were considered. The data
were retrospectively obtained from prospectively maintained
databases in all centers.

Statistical analysis

The collected data were reviewed and summarized as per-
centages, and trends over the study period were analyzed.
Univariable multinomial logistic regression models were
used to compare multiple groups of procedures and assess
their association with time, separately for each subtype of
AF. Predicted probabilities derived from the models were
also depicted graphically. Statistical analyses were con-
ducted using the Statistical Analysis System (SAS) Package,
Release 9.4 (SAS Institute, Cary, NC).

Results

A total of 115 out of 152 proctologists affiliated with the
SICCR, accepted to participate and completed the prelimi-
nary questionnaire (Appendix 1), with 17 (14.7%) principal
investigators from 17 centers meeting the inclusion criteria
(treating at least 50 fissures annually) and, therefore, com-
pleting the Excel database.

The preliminary questionnaire revealed that the primary
factors guiding treatment selection for patients with AF were
symptom duration and anal tone (84.3% of the respondents).
Treatment decisions were also influenced by healing rates
(43.5% agreement), postoperative incontinence rates (32.2%
agreement), and surgeon preference (21.7% agreement). The
patient preference was considered by only 2.6% of respond-
ents. Incontinence scores were routinely calculated by 40.9%
of proctologists before and after treatments.

Regarding medical treatment, 50.4% of respondents
agreed that the choice of ointment administered was influ-
enced by both cost and adverse events. The latter had a
greater impact on the choice of ointment. Indeed, only 2.7%
believed that the selection was solely based on the cost of the
ointment, while 26.5% indicated that adverse events alone
played a decisive role.

Data were collected from a total of 22,016 patients across
six different scenarios: 3378 in scenario A, 8050 in scenario
B, 918 in scenario C, 2599 in scenario D, 6181 in scenario
E, and 890 in scenario F.

Acute anal fissure
Scenario A—normal sphincter tone

Among 3378 patients in this scenario, conservative treat-
ment was administered to 2386 (70.6%), with glycerin
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film-forming ointments being the most common [1368
(40.5%) patients]. The use of nifedipine with lidocaine was
observed in 24.9% of patients. Anal dilation and BTX injec-
tion were performed in 400 (11.8%) and 28 (0.8%) subjects,
respectively. Overall, 564 patients (16.7%) underwent sur-
gery, with fissurectomy being the most performed operation
(269 cases, 7.9%) followed by anoplasty [248 (7.3%) cases].

The use of glycerin film-forming ointments increased
over time as opposed to nifedipine with lidocaine, while
surgical interventions remained limited (Fig. 1).

Scenario B—hypertonic internal anal sphincter
Out of 8050 patients, conservative therapy was administered

in 6055 (75.2%) cases, with anal dilation, yet performed in
1043 (12.9%) patients, showing a decreasing trend over time.

Among conservative treatments, nifedipine with lido-
caine was the most administered ointment [2605 (32.3%)
patients]. Closed internal sphincterotomy was the most per-
formed operation [279 (3.4%) patients], followed by ano-
plasty (3.2%), open internal sphincterotomy (3.1%), and
fissurectomy (1.6%).

The predicted probability model confirmed the decreasing
trend of anal dilation and the increasing trend of conserva-
tive treatments. All surgical techniques remained with stable
curves over time (Fig. 2).

Scenario C—hypotonic anal sphincter
Of 918 patients, medical treatment was chosen for 609

(66.4%) subjects, with glycerin film-forming ointments
[383 (41.7%) patients], and nifedipine with lidocaine [225
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(24.5%) patients] being the most common options. Surgical
techniques remained stable over time (Fig. 3).

Chronic anal fissure
Scenario D—normal sphincter tone

For this scenario, data from 2599 patients were collected.
Medical treatment was prescribed for 1731 (66.6%) patients,
while surgery was carried out in 483 cases. Anal dilation
and BTX injection were performed in 383 and 2 patients,
respectively. Following an increasing trend between 2014
and 2016, the administration of nifedipine with lidocaine
[682 (26.2%) subjects] slightly decreased over time. Con-
versely, glycerin film-forming ointments saw an opposite
trend, with 825 (31.7%) patients receiving this treatment.
Anal dilation was more frequently utilized in the last 4 years.
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Fissurectomy was the most performed surgical technique
[267 (10.3%) patients] followed by anoplasty (7.2%).
According to the predicted probability model, a decreasing
trend was observed for nifedipine with lidocaine, while an
increasing trend was shown for anal dilation (Fig. 4).

Scenario E—hypertonic internal anal sphincter

This scenario, the most common for chronic AF, included
6181 patients. Overall, medical treatment was administered
in 63% of subjects, with anal dilation or BTX injection car-
ried out in 10.4% and 1.2%, respectively. Surgery was per-
formed in 25.4% of patients. Nifedipine with lidocaine was
the most administered ointment [2018 (32.6%) patients],
followed by glycerin film-forming ointments (20.2%) and
nitroglycerin (10.2%). Internal sphincterotomy was the
most performed surgery, with the open technique in 488
(7.9%) patients and closed technique in 594 (9.6%) patients.
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Surgical treatments remained consistently performed over
time according to the predicted probability model, while a
decreasing trend was observed for nifedipine with lidocaine
among medical treatments (Fig. 5).

Scenario F—hypotonic anal sphincter

Out of 890 patients recruited, 556 (62.5%) were treated con-
servatively with glycerin film-forming ointments (31.2%),
nifedipine with lidocaine (28.9%), and nitroglycerin (2.3%).
Fifty (5.6%) patients underwent anal dilation. Fissurectomy
[141 (15.8%) subjects] and anoplasty [132 (14.8%) sub-
jects] were mostly performed, while internal sphincterotomy
(open) was carried out in 11 patients.

An increasing trend of the nifedipine curve was observed
according to the predicted probability model (Fig. 6).

0 Area del grafica

Discussion

Our study offers a comprehensive view of the evolving
strategies in managing AF over a decade. The complexities
inherent in treating this condition, including factors such
as symptom duration, anal tone, surgeon preferences, and
post-operative outcomes significantly influence treatment
decisions.

While high-quality randomized evidence remains scarce
[6], conservative approaches remain the cornerstone of man-
agement for AF.

The choice of proposing different scenarios according to
anal tone is confirmed by the questionnaire reports, being
anal tone the most important factor guiding the treatment
choice of 84.3% of the responders.

Indeed, our study revealed a substantial utilization of
conservative management, for both acute AF (66-75%) and
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chronic ones (63-67%). Moreover, the utilization rates of
medical treatments exhibited nuanced shifts over time, with
calcium channel blockers (particularly nifedipine with lido-
caine) emerging as preferred options, aligning with evidence
suggesting their efficacy in chronic AF healing [7].

Additionally, anal dilation, primarily through stretching
rather than cutting of the internal anal sphincter, has gained
popularity, with procedures such as controlled anal dilation
showing potential equivalence to sphincterotomy in fissure
healing, with minimal risk of incontinence [8]. Tradition-
ally, this has been done by insertion of fingers into the anus,
but more recently dilators have been used, which may be
less traumatic [9]. Anal dilation was reported in 10-15%
of patients across all scenarios except those with hypotonic
sphincters.

Despite BTX injection’s proven efficacy (cure rate of
60-80%) and reduced risk of incontinence [10], its utiliza-
tion in our study remained low probably due to national off-
label considerations and the lack of consensus on optimal
dosing and injection sites [11]. However, recent findings
suggest promising avenues for optimizing chronic AF man-
agement by exploring higher doses and anterior injection
sites of BTX.

Surgical intervention becomes necessary when conserva-
tive measures fail to provide relief, with fissurectomy and
anoplasty emerging as prominent interventions across vari-
ous clinical scenarios, probably due to the postoperative
incontinence risk of sphincterotomy. Current data on post-
operative incontinence after fissurectomy are heterogeneous
with some reports showing intact continence and others up
to 18% of minor incontincence [12-14]. Notably, they were
the sole approach in scenario C (acute AF with a hypotonic
sphincter). Closed sphincterotomy, preferred in specific
scenarios (B and E, acute and chronic AF with hypertonic
internal sphincter, respectively), offers a safer alternative to
open sphincterotomy [15], with lower risks of delayed heal-
ing and postoperative complications [16].

Moreover, the study highlights the importance of consid-
ering patient-centered factors in treatment decision-making,
with symptom duration and anal tone emerging as primary
considerations among clinicians. However, it is notewor-
thy that patient preferences are less frequently factored
into treatment decisions, suggesting an area for potential
improvement in clinical practice.

Limitations of our study include its retrospective nature
and reliance on self-reported data, which may introduce
biases. Furthermore, the study’s generalizability may be lim-
ited to the Italian population. Additionally, our study lacks
outcome data for the various treatment techniques evalu-
ated, does not provide the percentage of patients undergoing
a shift to surgical interventions, and does not account for
potential variations in treatment practices across different
regions or healthcare systems. These limitations should be
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considered when interpreting the findings of our study and
warrant further investigation in future research endeavors.
In conclusion, our multicenter study provides valuable
insights into the evolving landscape of AF management,
highlighting the interplay between conservative and surgical
approaches over a 10 year period. Future research endeav-
ors should focus on prospectively evaluating the long-term
outcomes of different treatment modalities and incorporat-
ing patient-reported outcomes to further optimize clinical
decision-making in this challenging condition.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10151-024-03011-4.
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