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ABSTRACT
Objective: To assess the diagnostic accuracy of Magnetic Resonance Imaging (MRI) in the pre operative evaluation of peri anal fistulae.
Methodology: Between Decemebr 2010 and January 2013, thirty patients
with clinical suspicion of peri-anal fistulae had MRI scans done for evaluation of extent of disease. Out of these 11 patients underwent surgery in
our hospital and were included in the study. All patients had body-coil MR
Imaging examinations including the following sequences for anatomic and
pathologic information: T2 sagittal, T1, T2 and STIR axial oblique, T2 and STIR
coronal oblique and post contrast T1 FAT SAT sagittal, axial oblique and coronal oblique planes. Scans were interpreted by a senior radiologist with more
than 5 year experience in body MR imaging. Surgical findings were accepted
as the gold standard and were recorded independently by the surgeon. MRI
findings were compared with surgical findings using Park’s classification.
Results: The MRI findings were in accordance with surgical findings in 10
out of 11 patients regarding type and extent of fistula in ano. In one patient
peroperatively diagnosed and treated fistula did not show on MRI. Statistical
parameters showed that MRI has a sensitivity of 90%, specificity of 100% and
diagnostic accuracy of 90% in determining type and extent of peri-anal fistula.
Conclusion: MRI is an accurate and non invasive imaging modality for determining type and extent of peri-anal fistula and helps in pre operative management and surgical planning by giving correct assessment of extent of disease.
Key Words: Magnetic Resonance Imaging (MRI), Perianal fistula, Pre-operative
assesment.
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INTRODUCTION
Although MR has gained worldwide acceptance as
the predominant imaging modality in management of
perianal fistulae1, in Pakistan it is still not the mainstay
of pre-operative assessment because of high cost and
non-availability of MRI in many areas. In Pakistan, fistulography still continues to be the most commonly used
investigation for detecting the course of fistulous tracts,
assessment of secondary tracts, abscess formation and
exact location of internal opening because of wide
availability and cost effectiveness.2 Fistulography, EAUS
(endoanal ultrasound) and computed Tomography (CT),
however, have their limitations in assessing peri anal fistulae3,4.
MRI has been found to be the investigation of choice
and has been shown to be superior to digital explora-
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tion, fistulography, EAUS and CT scan in assessing perianal fistulas5,6. It is noninvasive and can be performed
on an outpatient basis without anesthesia. The multiplanar imaging capability makes imaging of deeper
pathologic anatomic relations possible with superior
soft tissue resolution.
Although much work has been done in the West regarding assessment of diagnostic accuracy of MRI in
management of perianal fistulae8-10, very few studies
have been published in this regard in Pakistan2. The
aim of this study is to evaluate the role of MRI in our
local settings.

METHODOLOGY
Thirty patients were referred to the Radiology department of our hospital, from December 2010 till January 2013. All these patients were males with age rang-
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Figure 1: Transphincteric fistula traversing the sphincter complex at 6 o’clock position with the
track on the right side in T2 weighted Images

Figure 2: Intersphincteric fistula. Bright signal is seen at 1 o’clock position on both T2 and STIR axial
sequences
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ing from 24 to 51 year. Diagnosis of perianal fistula was
made after clinical examination, probing of fistula and
rectoscopic examination by their surgeons. These patients were then referred to the Radiology department
for MRI. 16 channel body coil with surface coil was used.
All patients had body-coil MR Imaging examinations
including the following sequences for anatomic and
pathologic information: T2 sagittal, T1, T2 and STIR axial
oblique, T2 and STIR coronal oblique and post contrast
T1 FAT SAT sagittal, axial oblique and coronal oblique
planes. Scans were interpreted by a senior radiologist
with more than 5 year experience in body MR imaging.
Out of these 30 patients, 11 patients underwent
surgery and were included in the study. Time interval
between MRI and surgery ranged between one week
to two months. Surgical findings were accepted as the
gold standard and were recorded independently by the
surgeon.

MRI findings were compared with surgical findings
using Park’s classification7:
Inter-sphincteric: Via internal sphincter to the inter-sphincteric space and then to the perineum
Trans-sphincteric: Low via internal and external
sphincters into the ischiorectal fossa and then to the
perineum
Supra-sphincteric: Via intersphincteric space superiorly to above puborectalis muscle into ischiorectal fossa and then to perineum
Extra-sphincteric: From perianal skin through levator ani muscles to the rectal wall completely outside
sphincter mechanism

RESULTS
The MRI findings were in accordance with surgical
findings in 10 out of 11 patients (True positives) regarding type and extent of fistula in ano. In one patient

Table 1: Comparison of MR findings with surgical findings
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Patient
Number

Age/Gender

1

48 year /
Male

2

37 year /
Male

3

MRI Findings
Intersphincteric
Not identified

Per-operative Findings
Intersphincteric
Intersphincteric

Abscess in ischiorectal fossa

Abscess in ischiorectal
fossa

42 year /
Male

Intersphincteric

Intersphincteric

4

38 year /
Male

Intersphincteric

Intersphincteric

5

37 year /
Male

Intersphincteric

Intersphincteric

6

24 year /
Male

Extrasphincteric sinus track to Extrasphincteric sinus track
base of penis
to base of penis

7

38 year /
Male

Transphincteric

Transphincteric

8

51 year /
Male

Intersphincteric

Intersphincteric

9

33 year /
Male

Transphincteric

Transphincteric

10

38 year /
Male

Transphincteric

Transphincteric

11

28 year /
Male

Intersphincteric

Intersphincteric
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Table 2: Table (2x2) showing comparison of MR findings with surgical findings
taken as gold standard
Surgery positive for fistula

Surgery negative for fistula

MR positive for fistula

9 (TP)

0 (FP)

MR negative for fistula

1 (FN)

1 (TN)

Table 3: Comparison of Sensitivity and specificity of our study with international literature
Beckingham et al 15

Regina et al 16

Our study

Sensitivity

97%

100%

90%

Specificity

100%

86%

100%

(patient no.2) peroperatively diagnosed and treated fistula did not show on MRI (False Negative). In one patient (patient no.6) only extrasphincteric sinus tract was
seen reaching base of penis without involving sphincter
complex or rectum on MRI and this was confirmed surgically as well (True Negative). Ischioanal abscess was
correctly diagnosed in one patient. Forty % patients had
simple fistulas and 60% patients had complex fistulas.
One fistula was associated with abscess(16%), two with
multiple ramifications (33%), one with horseshoe ramification (17%) and one was associated with multiple external openings (17%). Six patients had intersphincteric
fistulas and 3 had transsphincteric fistulas. There was
no suprasphincteric fistula encountered in our study.
Results of our study are summarized in Table 1.
We had 9 true positives (TP), 1 false negative (FN)
and 1 true negative (TN) in our study. There were no
false positive (FP) cases in our study (Table 2). Our diagnostic accuracy was 90%, sensitivity was 90% and
specificity was 100% (Table 3).

DISCUSSION
Due to its ability to display the anatomy of the
sphincter muscles with good contrast resolution,
three-dimensional imaging capability and higher soft
tissue resolution, MRI has superseded fistulography,
computed tomography (CT) scan and endoanal ultrasonography and has the greatest concordance with clinical and surgical findings.8-12 MRI allows the classification
of fistulous tracts and the identification of underlying
infection. It helps in surgical planning and has resulted
in reduction of incidence of recurrent disease. MRI is
especially useful in patients with recurrent or complex
fistulae.13,14
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The results of our study indicate that MRI is highly
accurate for determining the type and extent of perianal
fistulae. Sensitivity of 90% and specificity of 100% seen
in our study is comparable to international literature as
shown in Table 3.
In our experience, identifying the right combination
of sequences significantly increases the accuracy of the
study. We used T2 sagittal, T2, T1 and STIR axial oblique,
T2 and STIR coronal oblique, post contrast T1 FAT SAT
sagittal, axial oblique and coronal oblique planes. We
found T2 axial, T1 post contrast fat saturated axial and
coronal sequences to be the most helpful sequences in
characterizing the disease process.
T2 axial sequence was the most useful sequence in
locating the fistulous tract. It also identified presence or
absence of disruption of external anal sphincter which
is pivotal in differentiating between an inter and trans
sphincteric fistula. Gadolinium enhanced T1 fat saturated images are especially useful to differentiate a fluid
filled tract from an area of inflammation and also for
better characterization of abscesses. Coronal sequences
are useful in detecting supralevator extent of disease
as levator plate is best seen on coronal sequences. Although few studies have described STIR as a very useful and accurate sequence to delineate fistulous tract
17
, in our experience, STIR sequences, although highly
sensitive, should be interpreted with caution as they
sometimes tend to exaggerate the findings and are best
interpreted in combination with T2 and Gadolinium enhanced T1WI sequences.
When performing MRI, care should be taken to image the entire perineum because fistulous tracts, in
particular, suprasphincteric and extrasphincteric tracts,
may extend for several centimetres. MRI is particularly
useful in showing the relationship of fistulous track to
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the levator ani muscle and ischioanal/ischiorectal fossa.
In our study one extrasphincteric sinus tract was seen
that was extending to base of penis (case number 6)
and because of wide field selected, it was imaged in its
entire extent.
In case number 2, inter-sphincteric fistula found on
surgery was missed on MRI. It may have been because
of presence of abscess in perianal region with surrounding inflammatory changes, however, it is known
that chronic fistulas are difficult to see on MR because
of low contrast uptake due to presence of fibrous tissue. Another improvement in MR imaging evaluation of
perianal fistulas is dynamic MRI which evaluates the fistulous tract in arterial, venous and delayed phases and
is reported to be superior to single phase post contrast
sequence. 15,18 Recently, we have added dynamic MR sequence in our protocol and it will take another year or
two to assess whether it has any additional benefit over
single phase post contrast MR for perianal fistula.
Another innovation mentioned in the literature is
MRI done with an endo-anal coil. It has been shown to
be better in assessing sphincter damage and atrophy
but suffers from field of view and cost limitations. Also it
is more painful especially in patients with acute fistulas
and tolerability by the patient remains a major issue. 19
Small sample size is a limitation of our study, therefore, results cannot be generalized. Nevertheless, as a
preliminary study, our results strongly indicate that pre
operative MRI provides an accurate road map for the
surgeons and helps them to plan their surgery beforehand.

CONCLUSION
MRI accurately provides the necessary anatomic and
pathologic data required to guide pre operative management and surgical planning for perianal fistulas.
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