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Purpose: Anal fistula is a common condition in proctology, usually requiring surgical treatment. Few risk factors have
been clearly identified based on solid evidence. Our research objective was to determine whether history of anal surgery
was a risk factor for subsequent anal fistula.

Methods: We conducted a case-control study from January 1, 2012 through December 31, 2013 in our tertiary center,
comprising 280 cases that underwent surgery for anal fistula and 123 control patients seeking a consultation for upper
gastrointestinal symptoms. Patients with inflammatory bowel disease were excluded. For both cases and controls, the fol-
lowing variables were recorded: sex, any prior anal surgery, diabetes mellitus, infection with human immunodeficiency
virus, and smoking status. For each variable, confidence interval and odds ratio (OR) were calculated.

Results: In univariate analysis, male sex (73.2% vs. 31.7%, P <0.0001), active smoking (38.1% vs. 22%, P=0.0015), and
prior anal surgery (16.0% vs. 4.1%, P=0.0008) were associated with higher risk of anal fistula. In multivariate analysis,
only male sex (OR, 5.5; 95% confidence interval [CI], 5.42 to 9.10; P <0.0001) and previous anal surgery (OR, 4.48; 95%
CIL, 1.79 to 13.7; P=0.0008) remained independently associated with anal fistula occurrence.

Conclusion: The epidemiology of anal fistula is poorly assessed despite the high frequency at which it is diagnosed. Our
findings suggest that history of any kind of anal surgery is a risk factor for further onset of anal fistula. Surgeons and pa-
tients must be informed of this issue.
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INTRODUCTION

Anal fistula is one of the most common proctologic conditions.
Its pathogenesis is poorly understood [1], and it has very few well-
identified risk factors, with the exception of Crohn disease, in
which anal fistulas are not considered of cryptoglandular origin
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[2]. Typically, the assumed causal mechanism is an obstruction of
an anal crypt that leads to suppuration and aberrant tract consti-
tution. The resulting fistula can then either remain chronic or
evolve into a perianal abscess [3]. In all cases, treatment involves
surgery, and several procedures often are needed, with extensive
postoperative care and short- and long-term risk of fecal inconti-
nence [4], even if emerging surgical techniques are less invasive [5,
6]. Only several rigorous reports are available regarding the risk
factors for anal fistula [7]. Male sex is associated with a higher risk
in some studies [8, 9]. Smoking has been shown to increase the
tendencies of anal fistulas and abscesses and is a risk factor for re-
currence after surgery [10]. Our hypothesis was that prior history
of anal surgery is a risk factor for subsequent anal fistula. This hy-
pothesis, based on anecdotal observations of experienced practi-
tioners, also relies on a possible link among loss of gland integrity,
crypt disruption, and subsequent fistula formation. A recent case-
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control study [11] conducted in an Asian population has sug-
gested this statistical association. In that report, prior anorectal
surgery was an independent risk factor for anal fistula, as were
environmental factors. However, the control population was a co-
hort referred to the department for anorectal complaints without
fistula disease. These selection criteria could induce bias and un-
derestimate history of anal surgery in the control group, especially
if these patients seek medical advice for unsolved proctologic is-
sues that could lead to further surgery. Our research objective was
to further assess prior history of proctologic surgery as a risk fac-
tor for anal fistula through a case-control study.

METHODS

Setting and population

We performed a case-control study to compare the frequency of
personal history of proctologic surgery in patients affected and
not affected by anal fistula. All consecutive patients who under-
went surgery for anal fistula of cryptoglandular origin between
January 1, 2012 and December 31, 2013 in our tertiary center
(Groupe Hospitalier Diaconesses Croix Saint-Simon, Paris) were
included as cases in this retrospective work. According to French
law;, no classification by ethnic affiliation was made in this study.
For patients who underwent several procedures, only the first was
considered for this study. Cases with history of inflammatory
bowel disease (IBD), either Crohn disease or ulcerative colitis,
were excluded from this study. Other causes of anal fistula such as
actinomycosis, tuberculosis, and lymphogranuloma venereum of
rectal foreign bodies were recorded. Patients with anovaginal fis-
tula were not included in this study.

For every case, we reported the type of previous surgery. The
control cohort was constructed through inclusion of all consecu-
tive patients seeking medical advice from one of the authors for
any kind of upper gastrointestinal symptom over the same period.
Namely, epigastric pain, gastroesophageal reflux symptoms, or
any type of dyspepsia according to the Rome III criteria were con-
sidered eligible for inclusion in the control group, except if an IBD
was recorded.

The following variables were recorded both for cases and con-
trols: any prior anal surgery (and for which condition), diabetes
mellitus, human immunodeficiency virus (HIV) infection (cases
were tested routinely, and HIV status was retrospectively recorded
for controls), smoking status, and any condition associated with
an immunocompromised status. The latter data were collected
since they are frequently cited as risk factors for anal fistula. For
the cases, personal history of surgery for anal fistula could either
mean that the current episode was a recurrence or a new fistula.
Since choice between the two hypotheses was tricky, we decided
that any previous operation for anal fistula dating back more than
five years would be unlikely to be a recurrence and would there-
fore be considered as history of proctologic surgery. Data were
collected through manual review of medical records for both
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cases and controls by the first author of the paper. Previous his-
tory of anal surgery was systematically assessed by direct ques-
tioning in both cohorts.

The work has been reported in line with the STROCCS (Strength-
ening the Reporting of Cohort Studies in Surgery) guideline.

Volume 37, Number 2, 2021

Ethics

Our study used unidentified patient data that did not require ap-
proval from an ethics committee according to French law. How-
ever, use of this database for public health research was submitted
to and accepted by the French National Commission for Data
Protection (Commission Nationale de I'Informatique et des Lib-
ertés, registration: 1988935v0). According to the World Medical
Associations Declaration of Helsinki 2013, this study was regis-
tered in the Research Registry (UIN 4859).

Statistical analysis

Quantitative variables were presented as median (interquartile
range) and compared with Student t-test. Qualitative variables
were presented as count (%) and compared by Fisher exact test.
Any variable achieving P < 0.2 in univariate analysis was included
in the multivariate analysis. All tests were two sided with a signifi-
cance level set at 5%. All analyses were performed using SAS ver.
9.4 (SAS Institute, Cary, NC, USA).

RESULTS

There were 280 cases and 123 controls in the study (Table 1). In
the case group, 205 patients (73.2%) were male with a median age
of 45.1+13.6 years. Forty-five patients (16.0%) were recorded as
having history of proctologic surgery. Previous anal surgeries re-
ported among cases were hemorrhoids (51.1%), anal fissure
(31.1%), previous anal fistula dating back more than 5 years

Table 1. Patient characteristics

Characteristic Cases (n=280) Controls (n=123)
Male sex 205 (73.2) 3931.7)
Age (yn) 45.1+13.6 422147
Prior anal surgery 45 (16.01) 54.1)
HIV infection 17 (6.1) 3(2.4)
Active smoking 107 (38.1) 27 (22.0)
Diabetes mellitus 12 (4.3 3(2.4)
Fistula classification NA

High intersphincteric fistula 45 (16.0)

Transsphincteric 195 (69.6)

Intersphincteric 12 (4.3

Subcutaneous 49 (17.5)

Values are presented as number (%) or mean + standard deviation.
HIV, human immunodeficiency virus; NA, non applicable.
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Table 2. Uni- and multivariate analyses of factors associated with anal fistula

Univariate analysis

Multivariate analysis

Variable

Case Control P-value OR 95% Cl P-value
Male sex 73.2% 31.7% <0.0001 5.50 3.42-9.10 <0.0001
Age (yr) 451+13.6 42.2+147 0.0520 NA NA 0.0637
Prior anal surgery 16.0% 41% 0.0008 4.48 1.79-13.7 0.0008
HIV 6.1% 2.4% 0.1221 1.42 0.42-6.63 0.5930
Smoking 38.1% 22.0% 0.0015 1.64 0.96-2.86 0.0725
Diabetes mellitus 4.3% 2.4% 0.3703 NA NA NI

OR, odds ratio; Cl, confidence interval; NA, not applicable; HIV, human immunodeficiency virus; NI, not included.

(11.1%), and condyloma (6.7%).

There was no patient with documented or suspected lympho-
granuloma venereum, rectal foreign bodies, or tuberculosis. Only
1 patient had actinomycosis-related fistula with no previous anal
surgery.

HIV infection, active smoking, and diabetes mellitus were listed
in 17 patients (6.1%), 107 patients (38.1%), and 12 patients (4.3%),
respectively. Most fistulas were of transsphincteric location
(69.9%), while high intersphincteric fistula (16%), subcutaneous
(17.5%), and intersphincteric (4.3%) tracts were less common.
The average age of the controls was 42.2+14.7 years old, 39
(31.7%) were male, and 5 (4.1%) had history of anal surgery. HIV
infection, active smoking, and diabetes mellitus were detected in
3 (2.4%), 27 (22%), and 3 (2.4%) of the control patients, respec-
tively.

In univariate analysis, male sex (73.2% vs. 31.7%, P <0.0001),
active smoking (38.1% vs. 22%, P=0.0015), and prior anal sur-
gery (16.01% vs. 4.1%, P =0.0008) were statistically more frequent
in patients with anal fistula compared to those from the control
group (Table 2). After multivariate analysis, male sex (odds ratio
[OR], 5.5; 95% confidence interval [CI], 5.42 to 9.10; P <0.0001)
and previous history of anal surgery (OR, 4.48; 95% CI, 1.79 to
13.7; P=0.0008) remained significantly associated with anal fis-
tula (Table 2).

DISCUSSION

In this case-control study involving patients with and without
anal fistula, we found that personal history of anal surgery was
statistically more frequent in patients with anal fistula compared
to those with no such condition (OR, 4.48).

Our study has several strengths. First, our study sample was
quite large for both the anal fistula cases and control patients. Sec-
ond, recruitment of cases was performed by experts in surgical
proctology in our tertiary center, thereby providing high accuracy
regarding diagnosis. Controls were enrolled over the same time
period. In addition, the control patients were carefully chosen to
reduce the risk of bias. The control patients had no anorectal is-
sue, and patients with any type of IBD were excluded from the
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study. Third, the data were of good quality due to a rigorous col-
lection process and a manual review performed by the first au-
thor. Last, other clinical data such as HIV status, diabetes mellitus,
or active smoking were collected for inclusion in multivariate
analysis, reducing the risk of unmeasured confounding factors.

Our findings raise several issues regarding long-term complica-
tions of any type of proctologic surgery. Very few findings about
the epidemiology of anal fistula could be found in the literature,
though our results are in line with a recent report from a Chinese
population [11]. We believe that these limited data support the
hypothesis of increased long-term risk of anal fistula after anal
surgery. This study aimed to identify risk factors for anal fistula
among a large range of issues including lifestyle factors and cer-
tain medical conditions. They found that previous anal surgery
was a risk factor for anal fistula, with OR (2,054). Even after mul-
tivariate adjustment, we found an almost five-fold increased risk
of anal fistula in patients with history of surgery for a proctologic
condition. Therefore, patients should be informed about such a
risk before any anal surgery.

Previous reasons for anal surgery reported among cases were
hemorrhoids (51.1%), anal fissure (31.1%), previous anal fistula
dating back more than 5 years (11.1%), and condyloma (6.7%).
These rates correspond to those observed in our clinical practice.
This finding suggests that no type of anal surgery is more likely to
produce further anal fistula.

However, another body of literature has studied risk factors for
anal fistulas in IBD. Sahnan et al. [12, 13] have shown that inde-
pendent predictors of fistula formation after anorectal abscess in-
clude Crohn disease (hazard ratio [HR], 3.51), ulcerative colitis
(HR, 1.82), female sex (HR, 1.18), age between 41 and 60 years
(HR, 1.85), and location of fistula (intersphincteric or ischiorec-
tal). In another study, patients with Crohn disease were more than
twice as likely to develop a fistula than patients without Crohn
disease (32.6% vs. 14.9%; OR, 2.5; 95% CI, 1.7 to 3.7; P<0.001).

Our research has limitations precluding definitive conclusions.
It is a case-control study, and the retrospective data collection
generates risk of errors. In addition, anal fistula among subjects
with history of anal surgery for fistula treatment can either be re-
currence or a new episode. To minimize this potential bias, we
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excluded patients who underwent surgery for anal fistula less than
5 years before inclusion considering that recurrence generally oc-
curs within 5 years after initial surgery. Also, a prospective study
that assessed the long-term recurrence rate after anal surgery
found that all fistulas occurred before 24 months [14]. In our
study, smoking was not associated with greater risk of anal fistula,
in contrast with published epidemiological data [10, 11, 15]. We
cannot exclude a lack of statistical power since univariate analysis
showed a significant association but multivariate analysis did not.
Moreover, since we wanted to study whether male sex was a risk
factor for anal fistula, we did not match cases and controls by sex,
which could have induced bias.

Our study cannot establish any causal relation between previous
anal surgery and anal fistula occurrence. Furthermore, this study
is quite limited in determining if a type of proctologic surgery is
more likely to increase risk of further anal fistula compared to
others. We chose not to perform subgroup analysis so as to avoid
multiple testing, in particular since there was a small number of
patients in each subgroup.

A final point concerns the pattern of fistulas reported in this
study. We found 69.9% of the fistulas in this study to be trans-
sphincteric, which is a higher incidence than usually reported.
The high rate in this study most likely resulted from the tertiary
center location and variable patient epidemiology in our depart-
ment.

In conclusion, our findings suggest that anal surgery is associ-
ated with increased long-term risk of anal fistula. Even though
this requires confirmation, ideally in a prospective manner, pa-
tients and physicians should be aware of this long-term risk.
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