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Abstract

Purpose: Though perianal fistulas are commonly seen in
patients with Crohn’s disease, they can also be seen in
patients without inflammatory bowel disease. The pur-
pose of this study was to evaluate MR imaging differ-
ences of perianal fistulas in patients with and without
Crohn’s disease.

Methods: Our retrospective search from January 2012 to
December 2015 of the Radiology database for perianal
fistula yielded 207 patients. Only patients with dedicated
MR fistula protocol studies were included, whereas
patients with previous anal surgery or anastomosis,
anorectal tumors, and equivocal findings that could not
be definitely assessed as a fistula were excluded. The
following features were assessed: anatomic type of fistula
(Parks Classification), luminal origin (hour clock posi-
tion), anal verge distance, signs of acute inflammation,
circumference of anus involved by inflammation, pres-
ence of rectal inflammation. and abscess.

Results: One hundred and twenty six of 207 patients met
inclusion criteria. Of these, 96 (76.2%) had Crohn’s
disease and 30 (23.8%) did not. The most common
fistulas identified were transphincteric (38.5% of Crohn’s
and 50% of non-Crohn’s) and intersphincteric (33.3% of
Crohn’s and 35.4% of non-Crohn’s). An abscess was
associated in 41 cases, 32 (33.3%) in the Crohn’s group
and 9 (30.0%) in the non-Crohn’s group. Rectal inflam-
mation was present in 29 patients with Crohn’s disease
(29.2%) and in 2 without Crohn’s (6.7%). This finding
was statistically significant (p = 0.0009).

Conclusions: Our study demonstrates that while both

Correspondence to: Irai S. Oliveira; email: isantanadeoliveira@
mgh.harvard.edu

groups can have similar MR imaging features, accom-
panying rectal inflammation was more commonly seen in
Crohn’s disease.
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The true prevalence of perianal fistula is unknown, but
an estimated incidence in European Union countries
accounts for 1.04 to 2.32 per 10,000/ year [1], affecting
predominantly young and male patients [2]. Despite
being an uncommon process, it can cause a significant
morbidity.

Most cases are thought to be idiopathic, but perianal
fistulas may also be caused by several inflammatory
conditions and events, including pelvic infection, tuber-
culosis, diverticulitis, trauma during childbirth, pelvic
malignancy, and radiation therapy [3]. A very common
association is with Crohn’s disease (CD). These cases are
frequently seen in radiology practice due to their com-
plexity and propensity for incomplete response to ther-
apy and recurrence [4].

The treatment of perianal fistulas is primarily surgi-
cal. When a surgical approach is required, the relation-
ship of the fistula to the sphincter complex must be
assessed in order to preserve anal continence and to
identify secondary tracts or abscesses that could be a
potential source for recurrence [4, 5]. MRI is a well-
established imaging modality for evaluating perianal
fistulas due its high sensitivity and specificity. It has been
demonstrated to delineate additional information that
would not be clinically evident to the surgeon, which
helps to reduce recurrence rates [5].
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Although several studies have demonstrated the fea-
tures of perianal fistulas on MRI, no large study so far
has demonstrated differences on MR imaging features
between Crohn’s and non-Crohn’s patients. This may
not only have a treatment implication but also may assist
in the clinical evaluation of a patient presenting with a
perianal fistula, as this may be the first manifestation of
inflammatory bowel disease. The purpose of our study is
to evaluate imaging features of perianal fistulas com-
paring patients with and without Crohn’s disease.

Material and methods

This HIPAA compliant study was approved by Institu-
tional Review Board (IRB), and a waiver of informed
consented was obtained.

A search on our electronic database was performed to
identify cases of perianal fistulas diagnosed by magnetic
resonance imaging (MRI) between January 2012 and
December 2015. Patients with available clinical records
and dedicated MRI fistula protocol were included. Pa-
tients with prior anal resection or anastomosis, anorectal
tumor, or equivocal imaging findings that could not be
definitely assessed as a fistula were excluded; meanwhile,
patients previously treated with Seton wires were not
excluded. When more than one scan was available for the
same patient, we reviewed the data from the oldest exam.

MRI scans were performed either on a 1.5-Tesla
(Signa—GE Healthcare, Avanto—Siemens Healthcare)
or in a 3.0-Tesla (Skyra—Siemens Healthcare) scanner.
A dedicated fistula protocol was considered when at least
the following sequences were available: Axial T2 fast
spin-echo (FSE) with small field of view (FOV), axial
STIR (short tau inversion-recovery) with small FOV,
Coronal T2 FSE, Coronal STIR, oriented orthogonal
and parallel to anal canal long axis and axial and coronal
3D fat saturated T1 gradient echo before and after
gadolinium administration.

Imaging evaluation was performed on a PACS
workstation by two radiologists, with 2 and 20 years
experience in abdominal imaging in order to confirm that
appropriate images were obtained, that there was a
definitive perianal fistula, and to record all the features
analyzed in the study. Also, all MRI reports were re-
viewed to check any additional information that could
have been missed but the ultimate decision regarding
imaging features was based on the imaging review. Fis-
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tulas were defined as a tubular structure with an internal
enteric opening, usually surrounded by a linear low
intensity signal on T2-weighted images, representing fi-
brotic tissue. The other imaging features recorded were:
fistula type according to Parks classification [6] (Table 1),
mucosal internal opening position, distance from the
anal verge, presence of signs suggesting acute inflam-
mation, anal circumference involved by inflammation
estimated in number of hours, associated rectal inflam-
mation, and presence and volume of abscesses.

For fistula classification, when more than one com-
municating tract with the same mucosal opening was
identified, it was designated under a special category
named “multiple branched.” The internal fistula opening
in clock hours was recorded both when it could be di-
rectly visualized and when it could be inferred from the
course of the fistula track in the sphincter muscles [5].

Acute inflammation was defined as the presence of
high T2 signal within a fistula tract and enhancement on
the post-contrast images. High T2 signal is a well-defined
criteria, and the presence of enhancement has been
demonstrated to correlate with disease activity in recent
studies [5, 7, 8]. Number of hours of anal circumference
involved by inflammation was estimated by evaluating
the proportion of anal canal exhibiting high signal
intensity on axial STIR images similar to an approach
previously described by Plumb et al. [9]. Rectal inflam-
mation was considered present when rectal wall stratifi-
cation and diffuse mucosal enhancement was seen.
Abscess was defined as a fluid collection exhibiting high
T2 signal and corresponding peripheral enhancement on
T1 post-contrast images.

When more than one fistula was present in a patient
and there was no evident communication between them,
we only recorded the primary tract, defined as the
larger/dominant one or the one associated with an ab-
scess, as these usually require a more aggressive treat-
ment approach.

Medical records were reviewed to assess if the patient
had a diagnosis of Crohn’s disease by current clinical,
endoscopic, radiologic, and pathological standard crite-
ria either before or after the MR scan was performed. We
separated our cohort in two different groups, one with a
diagnosis of Crohn’s disease and another without
Crohn’s disease. All available data were reviewed in or-
der to assure that a patient assigned to the non-Crohn’s

Table 1. Parks Classification for Fistula-in-Ano (Table modified from reference 6)

Type

Definition

Intersphincteric

Transphincteric
Suprasphincteric

before tracking down to the skin
Extrasphincteric

The track is confined to the intersphincteric space, between the internal and the external anal sphincters, and do
not transverse the external sphincter

The track passes from the intersphincteric space through the external sphincter to enter the ischiorectal fossa

Leaves the intersphincteric space over the top of the puborectalis muscle and penetrates the levator ani muscle

Tracks outside of the external anal sphincter and penetrates the levator ani muscle into the rectum
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group did not have a diagnosis of an inflammatory bowel
disease (Crohn’s or ulcerative colitis) at any point.
Imaging features of both groups were compared using y°
and T student test for category and numeric variables.

Results:

A search of our electronic database for perianal fistulas
resulted in a total of 207 consecutive MRI performed
between 2012 and 2015. Accounting for the exclusion
criteria and removing multiple exams from the same
patient, 126 MRI scans from 126 patients were eligible
for inclusion (Fig. 1).

Of 126 patients, 96 (76.2%) had a clinical diagnosis of
Crohn’s disease. The mean age was 28.6 years for
Crohn’s group and 42.4 years for non-Crohn’s group.
This was significantly different between the two groups
(p < 0.0001). Male patients predominated in both
groups, accounting for 67.7% of patients with Crohn’s
disease (65/96) and 60.0% of patients without Crohn’s
(18/30).

Database search: "Perianal fistulas" and "MRI"

207 cases between 2012 and 2015

Exclude repeated scans from the same patient

Exclusion criteria:
- Prior anal resection or anastomosis
- Anorectal tumor

- Equivocal imging findings

126 MRs scans in 126 patients

Fig. 1. Flow chart demonstrating patients study enroliment.
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Using the Parks classification, transphincteric fistula
was the most common type for both groups (37/
96 = 38.5% for Crohn’s and 15/30 = 50.0% for non-
Crohn’s), followed by intersphincteric (34/96 = 35.4%
for Crohn’s and 10/30 = 33.3% for non-Crohn’s), mul-
tiple branched (24/96 = 25.0% for Crohn’s and
5/30 = 16.7% for non-Crohn’s) and suprasphincteric (1/
96 = 1.0% for Crohn’s and 0 cases for non-Crohn’s).
This distribution was not significantly different between
both groups (p = 0.62). Although we noted that multi-
ple-branched fistulas were slightly more common in pa-
tients with Crohn’s disease than in patients without
Crohn’s (24/96 = 25% vs. 5/30 = 16.7% for non-
Crohn’s), this finding did not reach statistical signifi-
cance (p = 0.34) (Figs. 2, 3).

Mean distance of the mucosal origin to the anal verge
was 1.56 for Crohn’s and 1.75 for non-Crohn’s
(p = 0.49). Imaging signs consistent with inflammation
were identified in most patients in both groups, in 100%
of Crohn’s patients and 96.7% (29/30) of the non-
Crohn’s group. The number of ““clock hours” of the anal
circumference involved by inflammation represented a
mean value of 3.3 h for the Crohn’s group and 2.4 h for
the non-Crohn’s group (p = 0.05) (Figure 4).

An abscess was associated with the fistula in 32 cases
of patients with Crohn’s disease (32/96 = 33.3%) and 9
cases (9/30 = 30.0%) of patients without Crohn’s
(p = 0.73). The mean volume of the abscess was 1.71
and 1.50 cc®, respectively. Subcutaneous tissue inflam-
mation was present in 79.2% (76/96) of patients with
Crohn’s and 76.7% (23/30) of patients without Crohn’s
(p = 0.77) (Tables 2, 3, 4).

Rectal inflammation was present in 30.2% (29/96) of
cases with Crohn’s disease and in 6.7% (2/30) of cases
without Crohn’s. This finding was significantly different
between both groups (p = 0.009).

Discussion

Fistulas are defined as an abnormal communication be-
tween two epithelium-lined surfaces. In the case of a
perianal fistula, the connection is between the mucosal
layer of the anal canal and perianal skin [10].

A widely accepted theory for perianal fistulas is the
“cryptoglandular hypothesis” in which an impaired
drainage of the anal glands located within the inter-
sphincteric space may initiate an infectious process,
leading to a perianal abscess acutely and to a fistulous
tract when incompletely drained [6]. Therefore, perianal
abscess and fistulas are believed to be acute and chronic
manifestations of the same disease process [4, 11, 12] and
as many as 87% of patients with an acute abscess may
subsequently develop a fistula.

Perianal fistulas may be caused by several inflamma-
tory conditions and events; however, most cases are
thought to be idiopathic. The association with Crohn’s
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disease is particularly important as perianal fistulas occur
in 30-50% of CD patients at some stage during their
lifetime [7]. A population-based study in 169 patients
with Crohn’s disease performed in Olmsted County,
Minnesota demonstrated a cumulative risk of at least one
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Fig. 2. 22-year-old male
patient with Crohn’s
disease. Axial STIR (A),
axial T1 post-contrast
images (B) and coronal T2-
weighted images without fat
saturation

(C) demonstrating a
multiple-branched fistula
with transphincteric (white
arrow) and suprasphincteric
(black arrow) components
and seton string. Axial T2-
weighted image without fat
saturation (D) shows diffuse
rectal wall thickening (empty
arrow).

Fig. 3. 63-year-old male
without Crohn’s disease.
Axial STIR (A, B), coronal
T2-weighted image without
fat saturation (C), and axial
T1 post-contrast images
(D) demonstrating an
transphincteric fistula at 6
o’clock.

perianal fistula of 21% after 10 years [13]. In addition,
perianal fistula may be the first presentation of inflam-
matory bowel disease. 45% of patients developed a
perianal fistula before or at the time of the diagnosis of
Crohn’s disease in the same study.
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Fig. 4. Anal circumference
involved by inflammation in
terms of clock hours. Axial
STIR images demonstrating
inflammation affecting only
one hour of the anal
circumference (5) and
involving 3 h (about 25% of
anal circumference) (5).

Table 2. Imaging findings and demographic data for Crohn’s and non-Crohn’s patients

Imaging features Crohn’s Non-Crohn’s p value
Age (mean) 28.6 (+£14.9) 42.4 (£14.7) <0.0001
Male sex 67.7% (65/96) 60% (18/30) 0.43
Distance from AV (mean) 1.56 cm (£1.3) 1.75 em (£1.3) 0.49
Activity signs 100% (96/96) 96.7% (29/30) 0.07
No. of hours with inflammation 3.3 h (£2.8) 2.43 h (£2.0) 0.05
Presence of abscess 33.3% (32/96) 30.0% (9/30) 0.73
Volume of abscess (mean) 1.71 (£5.2) 1.50 (£5.2) 0.84
Rectal inflammation 30.2% (29/96) 6.7% (2/30) 0.0009
Subcutaneous tissue inflammation 79.2% (76/96) 76.7% (23/30) 0.77
Table 3. Fistula types according to Parks classification in both groups

Fistula classification—parks Crohn’s Non-Crohn’s
Transphincteric 38.5% (37/96) 50.0% (15/30)
Intersphincteric 35.42% (34/96) 33.3 (10/30)
Suprasphincteric 1.04% (1/96) 0% (0/30)
Multiple branched 25.0% (24/96) 16.7% (5/30)
Table 4. Distribution of mucosal origin (clock hour position) in both groups

Mucosal origin Crohn’s Non-Crohn’s Total

1 5 (5:2%) 4 (13.3%) 9 (7.1%)
2 5(5:2%) 1 (3.3%) 6 (4.7%)
3 4 (4.1%) 1 (3.3%) 5 (3.9%)
4 3(3.1%) 0 (0%) 3 (2.4%)
5 11 (11.4%) 1 (3.3%) 12 (9.5%)
6 37 (38.5%) 12 (40.0%) 49 (38.9%)
7 9 (9.3%) 4 (13.3%) 13 (10.3%)
8 1 (1.0%) 0 (0%) 1 (0.8%)
9 5(5:2%) 2 (6.6%) 7 (5.5%)
10 1 (1.0%) 1 (3.3%) 2 (1.6%)
11 3 (3.1%) 2 (6.6%) 5 (3.9%)
12 12 (12.5%) 2 (6.6%) 14 (11.1%)

The symptoms and a physical examination may sug- raphy, computed tomography, and anal endosonogra-

gest the diagnosis of a perianal fistula; however, imaging
evaluation plays an important role affecting the surgical
treatment decision process and patient outcomes, par-
ticularly if an abscess or fistula is missed at the time of
examination, as several studies have demonstrated [5,
14]. Several modalities have been used, such as fistulog-

phy, but the value of MRI has been well established and
it is considered the gold standard imaging technique for
perianal CD [15, 16].

Studies have demonstrated that combining an imag-
ing modality (MRI or endoscopic ultrasound) with
examination under anesthesia improves the accuracy of
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the initial assessment [17]. A previous study by Beets-Tan
et al. [5] has demonstrated that MRI adds important
information to that clinically obtained by the surgeon,
and this is more evident in patients with complex fistulas
and those related to Crohn’s disease.

The relationship of the primary tract to the sphincter
complex is one of the main features assessed for treat-
ment planning in order to avoid postoperative inconti-
nence. The most well known classification for fistula-in-
ano is the one proposed by Parks [6], which divides fis-
tulas into four groups based on anatomy (Table 1). In his
series, the most common fistula type was intersphincteric
(45%), followed by transphincteric (30%), suprasphinc-
teric (20%), and extrasphincteric (5%). In our series, the
distribution was slightly different. Transphincteric was
the most common type for both groups (and 38.5% for
Crohn’s and 50.0% for non-Crohn’s), followed by
intersphincteric (33.3% for non-Crohn’s and 35.4% for
Crohn’s) and suprasphincteric (1/96 = 1.0% for Crohn’s
and 0 case for non-Crohn’s). This is similar to that pre-
viously reported by Rosa et al. [18] in a study evaluating
844 patients surgically treated during a 30-year period,
where 58.3% of cases were transphincteric fistula, being
supra and extrasphincteric types, the most rare ones. We
also observed that many patients presented with complex
fistulas with multiple branches arising from the same
mucosal origin. We created a special category, named
multiple-branched fistulas, which included 25.0% of pa-
tients with Crohn’s disease and 16.7% of patients without
Crohn’s disease. These more complicated fistulas seemed
to be more common in patients with Crohn’s; however,
this feature was not significantly different between both
the groups (p = 0.62). These results are similar to those
previously reported by Zbar et al. [19], in which a
bifurcating fistula tract was more commonly seen in
Crohn’s patients during endosonographic evaluation,
presenting a high specificity for differentiating it from
cryptogenic cases.

Clock hour position and anal verge distance of the
mucosal original did not demonstrate any significant
difference between both the groups. Most fistulas were in
a low position (less than 2.0 cm above the anal verge) as
was expected due to the anatomical location of anal
glands and their implication on pathophysiology of
perianal sepsis.

The presence of high T2signal within the fistula tract
as well as post-contrast enhancement has been estab-
lished to correlate with inflammatory process. These
features were seen in most patients (100% of Crohn’s and
96.7% of non-Crohn’s). An explanation for such a high
rate is that imaging studies are usually performed in the
clinical setting of clinical disease activity or abnormal
findings on physical examination, in which the presence
of activity is very likely. One quantification system for
inflammation was previously used by Plumb et al. [9].
described the number of hours of the anal circumference
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involved by inflammation. In our study, Crohn’s patients
had a mean value of 3.3 h and non-Crohn’s patients 2.4
h. This almost reached statistical significance (p = 0.05).

Rectal inflammation was present in 30.2% of cases
with Crohn’s disease and in 6.7% of cases without
Crohn’s. This was the single finding that was significantly
different between groups (p = 0.009). The colon is one
of the most common locations of Crohn’s disease, so the
association of perianal fistula and rectal inflammation is
not surprising and likely relates to disease activity. The
absence of rectal inflammation cannot be used to exclude
Crohn’s due to the relapsing course of the disease;
however, its presence can be highly suggestive of this
condition. This may be useful when a young patient first
presents with perianal fistula.

In our study, patients with perianal fistulas and
Crohn’s disecase were younger than those without
Crohn’s disease. This was an expected finding since the
onset of this multisystem disorder is most common in the
second and third decades [20].

Our study has some limitations. All cases were treated
in our institution, a tertiary academic center, where more
complex cases are referred, leading to a potential bias
and a high number of complicated fistulas, even in pa-
tients without Crohn’s disease. This may explain why no
significant difference was seen in most imaging features
between both groups. Also, a high proportion of our
cases were associated with Crohn’s disease leading to a
significantly smaller non-Crohn’s group and made it
more difficult to obtain a statistical difference between
some imaging findings. Several imaging scans with a non-
dedicated fistula protocol that would only partially im-
age the fistula (such as MRI enterography) were ex-
cluded, which was another source for bias.

Our conclusion is that although rectal inflammation
presence might favor Crohn’s disease in a dedicated fis-
tula MR scan, other imaging features commonly evalu-
ated such as Park classification, mucosal opening,
distance from anal verge, and activity signs cannot be
used to distinguish both group, and physicians should
not rely on them to suspect or exclude Crohn’s diagnosis
in a patient first presenting with a perianal fistula.
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