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Background: Perianal fistula is a common and often an extremely distressing disorder. MRl is a
preferred modality for the preoperative assessment of perianal fistulas. Aims and Objective: To
evaluate the accuracy and predictive values of pre-operative MRI in diagnosing severity of
perianal fistulas and the conditions associated with it like internal anal opening, secondary
tract, abscess and supralevator extension. Materials and Methods: In this study, 44 patients
with clinically suspected perianal fistulas underwent MRI for the evaluation of severity and
presence of the associated conditions. St James’s University Hospital Classification was
used to grade the perianal fistula. Pre-operative MRI grading was compared with the surgical
findings in the 26 operated patients. Results: Out of 44 clinically suspected perianal fistulas,
41 (93%) were diagnosed as perianal fistulas by MRI. The most common type was grade
1 seen in 12(27.3%) patients followed by grade 4 fistula seen in 10(22.7%) patients. All
26 patients evaluated by surgical findings for severity of perianal fistulas were found to be
graded in identical grades by pre-operative MRI. MRI was 100% sensitive in picking up all
five grades. Conclusion: MRI helps in the accurate delineation of fistulous tract, identification
of secondary tract and abscess.
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INTRODUCTION

Perianal fistula represents abnormal connection between
the anal canal and one or more external openings in
the perianal skin. It causes significant discomfort and
annoyance to the patients affecting the quality of life. The
incidence of perianal fistula ranges from approximately
1-2 per 10,000 individuals with an approximate 2:1 male
to female predominance. The maximum incidence is
between the third and fourth decades of life."* Most of
perianal fistulas are primary and are due to infection of
anal glands located at the level of dentate line in mid anal
canal — “the cryptoglandular hypothesis”.? These anal
glands sometimes penetrate the internal sphincter to lie in
the intersphicteric space. The infection of these anal glands
sometimes results into abscess formation which bursts

open in the intersphincteric plane downwards or outwards
into the ischiorectal fossa through the external sphincter
to form fistulous tract. Secondary causes of perianal
fistulas include Crohn’s disease, tuberculosis, trauma,
pelvic infection, pelvic malignancy and radiotherapy.
Though surgery is the definite treatment of perianal and
anal fistulas, there is significant chance of recurrence.
Successtul surgical management of anal fistulas depends
on the accurate preoperative identification of the course of
the primary fistulous track and presence of any secondary
extension ot abscess.! Failure to identify the secondary
extension of the fistulous tract at the surgery results
into the recurrence. Magnetic resonance imaging (MRI)
owing to its superior soft tissue contrast resolution and
multiplaner capabilities allows identification of fistulous
tract, associated secondary tracts or abscesses if any. It
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also gives accurate information regarding the anatomic
relation between the fistulous tract and sphincter complex,
thus allowing the surgeon to choose optimal surgical
approach to prevent disease recurrence and avoid potential
complication like faecal incontinence.*>¢

The aim of the study was to evaluate the accuracy and
predictive values of pre-operative MRI in the diagnosing
severity of perianal fistulas and conditions associated with
itlike fistulous tract, internal anal opening, secondary tract,
abscess and supra-clevator extension.

MATERIALS AND METHODS

In this study done in a tertiary care hospital of north India, we
selected all patients with clinically diagnosed anal or perianal
fistulas from Jan 2019 to Mar 2020. Fistulae associated with
malignancy of the anorectum, Crohn’s disease, tuberculosis
ot prior radiotherapy, all congenital fistulae and patients with
contraindications for MRI (eg. Cochlear implants, cardiac
pacemaker or severe claustrophobia) were excluded from
the study. After obtaining written informed consent, the
patients were evaluated by MR imaging,

MR imaging was performed using Magnetom Harmony
1.0 T unit system (Siemens Medical System; Erlangen,
Germany) with a phase array coil. The patients were
placed in supine position during image acquisition. The
imaging volume was planned to incorporate the distal
rectum and subcutaneous tissue with inclusion of anal
canal, the sphincter muscles, the ischiorectal fossa, the
levator muscle and the supralevator space. Imaging was
performed with multiplanar T1-weighted, T2-weighted and
T2 Fat Saturated and STIR (short tau inversion recovery)
sequences. Fistula appeared as high signal intensity linear or
curvilinear tract on T2 fat suppressed / STIR images and
correspondingly is hypointense on T1W images relative to
the sphincter complex in anal and petianal region. Contrast
enhanced T1 fat suppressed sequences were performed
when abscess was suspected on non-contrast images. The
internal anal opening, course and location of the tract
(intersphincteric or trans-sphincteric), any secondary
tract/ramification or abscess cavity along the tract if any
were noted. Fistula extending across the midline to the
contralateral side was considered a horseshoe fistula. The
location of the internal opening was identified on axial
images using the “anal clock” where the anterior perineum
is at 12 o’clock, the natal cleft at 6 o’clock, the left lateral
aspect of the anal canal at 3 o’clock and the right lateral
aspectat 9 o’clock. Location of external cutaneous opening
of the fistula if present was noted in all the cases. The fistula
was graded according to the St. James University Hospital
classification system.?
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St James’s University Hospital Classification

Grade 1: Simple linear intersphincteric fistula

Grade 2: Intersphincteric fistula with an abscess or secondary track

Grade 3: Trans-sphincteric fistula

Grade 4: Trans-sphincteric fistula with an abscess or secondary
track in the ischiorectal or ischioanal fossa

Grade 5: Supralevator and translevator disease

Surgery was carried out within 4 to 6 weeks of MRI in study
patients requiring intervention. Pre-operative MRI grading
was compared with the intra-operative surgical findings. Open
Epi 7 was used for statistical analysis. Sensitivity, specificity,
positive predictive value and negative predictive value of
MRI in detecting internal opening, abscess, secondary
tracks, supralevator extension was calculated. Cohen’s Kappa
coefficient was used to analyze the agreement between MRI
and surgical findings based on severity of perianal fistulas and
the conditions associated with it. The diagnostic standard of
reference was the operative findings. Permission for study was
taken from the Institutional Ethics Committee.

RESULTS

In our study population of 44 patients, 35(79.5%0) were males.
The age ranged from 10 to 73 years with a mean of 38.9 years.
All these patients presented with pain and/or discharge in
the perianal region. Seven out of 44 patients had undergone
previous fistula surgery without pre-operative MR imaging
and had presented with recurrence. External opening could
be visualised on MRI in 41(93.2%) patients. Most common
location of external opening in our study population was
at 5 and 6 o’clock seen in 50% of the patients. Internal
opening was visualised on MRI in 39(88.7%) patients. The
most common location of internal opening was at 6 o’clock
seen in 18(40.9%) patients. The next common location was
7o’clock seen in 8(18.2%) patients. Trans-sphincteric fistula
(Figure 1) was found in 8 (18.2%) patients. Secondary tract
(Figures 2 and 3) was visualised in 14 (31.8%) patients. 19
(43.2%) patients had abscess/abscesses (Figure 4) along the
tract, out of which four patients had horseshoe abscess. In
5 (11.4%) patients, supralevator extension (Figures 5 and 0)
were seen on MRI. Most common type of fistula was grade
1 (Figure 7) and seen in 12(27.3%) patients (Table 1).

Grades Frequency Percentage
No fistula 3 6.8
Grade 1 12 27.3
Grade 2 6 13.6
Grade 3 8 18.2
Grade 4 10 22.7
Grade 5 5 1.4
Total 44 100.0
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Figure 1: Grade 3: Trans-sphincteric fistula. T2W coronal image shows
a linear non-branching hyperintense tract (white arrow) in the ischioanal
fossa piercing the external sphincter.

Figure 2: Grade 2: Intersphincteric fistula with an abscess or
secondary track. (a) STIR axial image shows hyperintense tract
with internal opening at 6 o’clock and ramification (white arrow)
in the intersphincteric plane. (b) STIR axial image of the same
patient in the next section also reveals small abscess (=) in the
intersphincteric plane

™ -
PIRCs2120]

QOR-08:1574

Figure 3: Grade 4: Transsphincteric fistula with secondary tract. T2
axial image shows a hyperintense tract with ramification (white arrow)
extending into the left ischioanal fossa.

Out of 44 clinically suspected patients, 41patients were
diagnosed with perianal fistulae on MRI. The remaining 3
patients who did not have fistula on MRI were not subjected
to the surgery and they were managed conservatively. 26
((63.4 %) patients underwent surgery. The remaining
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Figure 4: Perianal abscess. Same patient as in Figure 6. Post-contrast
sagittal T1 fat saturated image shows abscess with thick enhancing
walls (white arrow).
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Figure 5: Grade 5: Supralevator and Translevator disease. T2 coronal
image shows hyperintense fistula with supralevator extension (white
arrow).

15 patients either refused surgery or were lost to follow
up. For patients who underwent surgery, we compared
the surgical findings with the preoperative MRI findings
(Tables 2 and 3). MRI was 100% sensitive in picking up
related findings. Accuracy of diagnosis by MRI ranged
from 80-100% for all conditions except secondary track
(78%). There was no instance where both surgery and pre-
operative MRI did not visualise the findings.

The classification of severity by grades were in absolute
agreement between pre-operative MRI finding and surgical
finding (Table 4).

DISCUSSION

In our study, 35 patients were males and the age ranged
from 10 to 73 years with a mean of 38.9 years. This was in
agreement with Halligan et al. who stated that the disease
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predominantly affects young adults and is more common
in men.” A total of seven out of 44 patients in our study
had undergone previous fistula surgery and had presented
with recurrence. Khera et al. in their retrospective study
in 43 patients showed 8 patients who had recurrence after
previous fistula surgery.®

In this study, the most common type was grade 1 fistula
seen in 12(27.3%) patients followed by grade 4 fistula
seen in 10(22.7%) patients. Rania E et al. iin a study of 24
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Figure 6: Grade 5: Supralevator and Translevator disease. STIR
coronal image shows hyperintense horseshoe fistula (white arrow)
with supralevator extension ().
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Figure 7: Grade 1: Simple linear intersphincteric fistula. STIR
coronal image shows a linear hyperintense tract (white arrow) in the
intersphincteric plane.

patients have found 37.5 % Grade 1 fistulas, 12.5 % Grade
2 fistulas, 12.5 % Grade 3 fistulas, 20.8 % Grade 4 fistulas
and 16.7 % Grade 5 fistulas.” In a prospective study by
Naglaa D et al. in 25 patients with perianal sepsis, 3(12%)
were Grade 1, 2(8%) were Grade 2, 9(36%) cases were
Grade 3, 9(36%) cases Grade 4 and 2(8%0) were Grade 5."

External opening was not visualized in three patients with
diagnosis of perianal abscess and sinus. This may be due
to eatly stage of fistula formation, thus supporting crypto-
glandular hypothesis.” Most common location of external
opening in our study population was 5 and 6 o’clock
location seen in 50% of the patients.

In our study, internal opening was demonstrated in MRI in
39(88.7%) patients. The most common location of internal
opening in our study was at 6 o’clock, seen in 18 (40.9%)
patients. The next common location was 7 o’clock seen
in 8(18.2%) patients. Rania E et al. in their study found 6
o’clock location of internal opening as the most common
and was seen in 50% of study group.” We found that axial
STIR or T2W fat suppressed images are ideal for identifying
the fistulous tract and its internal opening into the anal canal.

Out of 26 patients who underwent surgery, MRI showed
agreement with surgical findings with respect to internal
opening in 23 patients (88.5%). In the remaining 3 patients,
internal opening was not found at surgery. Sometimes, the
accurate location of the internal opening can be difficult to
recognize at surgery due to local anatomical conditions as itis
usually narrow, small or intermittently closed. The sensitivity,
specificity, positive predictive value and negative predictive
value of MRI in detecting the internal opening were 100%,
50%, 87% and 100% respectively in our study. Pankaj Garg
et al in their study of 229 patients found that MR imaging
has sensitivity of 97.7% and specificity of 98.6% in detecting
internal opening."' Demonstration of level of the internal
opening at MRI is important since this will determine the
extent of sphincter division during fistulotomy.

In our study, simple non branching tracks were observed
in 27(65.85%) patients, secondary tracks in 14(34.15%)
patients, abscess in 19(46.45%) patients (including
horseshoe abscess in 4 patients) and supralevator extension
in 5 patients (12.2%). In the Rania E et al. study, simple
non branching tracks were observed in 79.2% patients,

Findings Visualized on mri  Not visualized on mri  Visualized at surgery Not visualized at surgery Total
Location of internal opening 23 03 20 06 26
Simple Non-branching tract 12 00 12 00 12
Secondary tract 09 00 o7 02 09
Abscess 12 00 11 01 12
Supralevator extension 5 00 5 00 5
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Findings Sensitivity Specificity PPV NPV Observed Kappa coefficient
accuracy

Location of internal opening 100% 50% 87.0% 100% 89% 0.61

Simple non branching tracks 100% Cannot be calculated 100% Cannot be calculated 100% Cannot be calculated

Secondary tracks 100% 0% 77.9% Cannot be calculated 78% Cannot be calculated

Abscess 100% 0% 91.7% Cannot be calculated 92% Cannot be calculated

Supralevator extension 100% Cannot be calculated 100% Cannot be calculated 100% Cannot be calculated

PPV: positive predictive value; NPV: negative predictive value

Grades At Surgery At MRI
Grade 1 6 (23%) 6 (23%)
Grade 2 5 (19%) 5 (19%)
Grade 3 7 (27%) 7 (27%)
Grade 4 6 (23%) 6 (23%)
Grade 5 2 (8%) 2 (8%)
Total 26 (100%) 26 (100%)

Observed Agreement: 100%; Cohen’s Kappa Coefficient= Cannot be calculated

secondary tracks in 20.8% patients, abscess in 20.8%, and
horseshoe abscess in 16.4% and supralevator extension in
20.8% patients.® Supralevator extension of the disease is
best seen on the coronal images.

All the 12 out of 26 patients who had simple tracks at MRI
showed the same at surgery. Two patients who showed
branching tracks at MRI were actually simple tracks at
surgery. Retrospective review of MRI showed that the
adjacent inflammation was misinterpreted as secondary
tracks. The sensitivity of MRI in detecting simple tracks
was 100% in our study. Beets —Tan RG et al in their study
found that MR imaging is 100% sensitive, 86% specific with
88% positive predictive value and 100% negative predictive
value in detecting simple tracks."

Two out of 9 patients in whom MRI showed secondary
tracks did not agree with surgical findings. Sensitivity and
specificity of MRI in detecting secondary tracks is 100%
and 89.74% respectively with 77.78 % positive predictive
value and 100% negative predictive value.

In 11 out of 12 patients in whom MRI showed abscess, the
findings correlated with surgical findings. One patient in
whom MRI showed abscess did not have abscess at surgery.
This may be due to spontaneous discharge of abscess
content before surgery. Hence sensitivity and specificity
of MRI in detecting abscess is 100% with 100 % positive
predictive value and 92% accuracy. Kulvinder Singh et al
in their study of 50 patients found to have a sensitivity of
87.50 %, specificity of 95.24 %, positive predictive value
of 77.78 % and negative predictive value of 97.56 % in
diagnosing abscess."
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Our study showed MRI has 100% sensitivity with respect
to supralevator extension. Beets-Tan RG et al also found
similar result in their study in detecting supralevator
extension.'?

Most of the comparative studies between MRI and other
imaging studies like endo anal sonography agreed that
MRI is the most accurate preoperative technique for
classification of fistula in ano as well as in the evaluation
of the primary track and any secondary extension.'*"”
Preoperative MRI reveals additional diagnostic information
which ultimately leads to the improved outcomes for
surgical treatment.'>'%"”

Recently, addition of diffusion weighted sequence (DWT)
to the routine MRI has shown to improve the sensitivity
and accuracy for the fistula visualization.”

CONCLUSION

Our results revealed that MRI is a valuable tool in pre-
operative evaluation of the perianal fistulas. It provided
high resolution images of the anatomy of the anorectal
region with accurate depiction of the fistulous tracts with
their associated secondary ramifications and abscesses. It
provides accurate roadmap for surgeons and may reduce
the risk of surgical complications and recurrence.
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