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Abstract

Background: Objectives: 1.To assess sensitivity and specificity of 3D MRI
in perianal fistula. 2. Characterization of perianal fistula and comparison of 3D
MRI with conventional MRI. Materials and Methods: Prospective analysis
of 36 patients clinically diagnosed to have perianal fistula underwent
conventional and 3D MRI. 15 of these patients underwent surgery and
correlation with imaging finding was done. The study was done over a period
of 2 years. A statistical package of Kendall’s Tau-b SPSS version 17 was used.
Results: The sensitivity and specificity of conventional and 3D MRI in
correctly detecting the thick primary fistulous tract was found to be 100%. The
sensitivity of conventional MRI in detecting thin primary fistulous tracts and
thin side branches are 50% and 71.4% respectively. The specificity of
conventional MRI in detecting thin primary fistulous tract and thin side branch
is poor. The sensitivity and specificity of 3D MRI in detecting thin primary
fistulous tract and thin side branch is 100%. Grade | (36 %) inter-sphincter
fistula (53%) is the most common type of fistula and 6’O clock (53%) is the
most common type of internal opening. Conclusion: It is important to
correctly depict fistulous tract anatomy preoperatively to avoid recurrence. 3D
MRI is better in detecting thin tracts, thin side branches and fistula
morphology as acquisition is done in thin slice and multiplanar capability.

INTRODUCTION

Perianal Fistula is an

inflammatory tract that

fistulas was based on surgical anatomy
described.*?  Subsequently, the classification
system was modified on the basis of radiologic

describes abnormal communication between the
anal canal (the internal opening) and skin of
perineum (the external opening). Perianal Fistula
occurs approximately 10 per 1,00,000 population
and has male predominance (M: F =2-4:1).12
Interpretation of perianal fistula requires knowledge
of the relevant pelvic anatomy of the anal sphincter
complex.™ Anal canal is a cylindrical tube
measuring about 3cml. Internal and external
sphincters are responsible for 85% and 15% of the
resting anal tone respectively.” Anal clock is a
transversal view of the anal region with the patient
in the lithotomy position used for fistula surgery,
which corresponds to the radiological view as
well.Bl At 12 o’clock position lies the anterior
perineum, at 6 o’clock- the natal cleft, at 3 o’clock-
left lateral aspect and 9 o’clock- right lateral aspect
of the anal canal.

Multiple  classification systems have been
established to describe and subsequently categorize
the risk of recurrence and possible surgical outcome
in anal fistulae. Initial classification of perianal

anatomy on pelvic MRI, and the modification is
known as the St. James’ University Hospital.

Adequate knowledge of perianal fistula extension,
all hidden tracts, relationship of the fistula to the
anal sphincter (Fig.17) and its complex features are
important before surgery to reduce recurrence rate.
For this purpose Magnetic Resonance Imaging
(MRI) is the appropriate imaging modality.[561
MRI provides excellent anatomical detail and
relations of the fistulous tract with the sphincter
complex, levator ani, ischioanal fossa, associated
abscesses, horse shoe and secondary tracts.[’! MRI is
painless, non-invasive and has non-ionizing
radiation property, thus making it as the modality of
choice in perianal fistula.['! 3D MRI has superior
contrast resolution, multiplanar reconstruction and
post processing reformation of images into any
desired plane (Axial plane, Coronal plane and
Sagittal plane), and can potentially replace
conventional sequences.”®° The results obtained
from Magnetic Resonance Imaging should be
regarded as the “Gold Standard” for preoperative
assessment,l®l of patients. In most cases, surgical
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intervention is the mainstay for anal fistula
management. The main aim of treatment is to
eradicate the recurrence of fistula, preserve anal
continence and decrease the risk of recurrence. MRI

is reported to be the most sensitive imaging
method.[*®1 The main purpose of this study is to
compare 3D MRI with conventional MR sequences.

Table 1: St. James’s University Hospital MRI classification system?

St. James’s University Hospital MRI classification system

Grade Description

0 Normal appearance

Simple linear intersphincteric fistula

Intersphincteric fistula with inter-sphincteric abscess or secondary fistulous track

Transsphincteric fistula

Transsphincteric fistula with abscess or secondary track within the ischioanal or ischiorectal fossa

a|bd|lwiNF-

Supralevator and translevator disease

MATERIALS AND METHODS

The study was done in the Department of Radio
diagnosis at KMC hospitals, Ambedkar circle and
Attavar Mangalore. This is a prospective study of 36
patients carried on 1.5T MRI machines (Magnetom
Siemens Avanto & Signa excite GE Health Care)
over a period of from September 2016 to June 2018.
The study was approved by the institutional ethics
committee. Data was collected from across all age
groups, who came to the department of Radio
diagnosis KMC hospitals, Mangalore, for MRI scan
with clinical suspicion of perianal fistula.

All the patients were subjected to conventional and
3D MRI using a standardized protocol Images were
acquired with the following parameters.

Acquired images were studied by experienced
radiologist with at least 20 years of experience in
reporting such studies. All the images along with
reports are archived and the analysis was done after
the completion of the study. A statistical package of
Kendall’s Tau-b SPSS version 17 was used.

In this study thick and thin side branches assigned
based on visual assessment. Simple tract is a linear
tract with no side branches. Complex tract is a
branching tract having communication with abscess
cavity.

Table 2: Protocol for MR Imaging of Anal Fistulas: (1.5T MRI system Signa excite GE Health Care)

Parameters T1WFS T2WFS T2WFS T2WFS 3D SPGR
Imaging plane Axial Axial Coronal Sagittal
TR/TE(msec) 560/10 4600/104 4600/104 4600/104 24/9
FOV(cm) 28x28 28x28 28x28 24x24 28x28
Section Thickness(mm) 5mm 5mm 5mm 5mm 1.8mm
Spacing 1 1 1 1 0
Matrix 384X192 320X256 320X256 384X224 256X192
NEX 1 2 2 4 0.75
[TR-Repetition Time; TE-Echo Time; FOV-Field-of-View; NEX-Number of Excitations]
Table 3: Protocol for MR Imaging of Anal Fistulas: (1.5 T Magnetom Siemens Avanto)
Parameters T1WFS T2 WFS T2 WFS T2W FS 3D SPACE 3D STIR
Imaging plane Axial Axial Coronal Sagittal
TRITE 711/10 3165/39 4100/30 4100/30 2000/126 3800/212
FOV 300 250 280 280 256 280
Section Thickness 4mm 4mm 3.5mm 3.5mm 1mm 2mm
Matrix 320x288 250x205 256x230 256x230 256x256 256x256
NEX 2 1 2 2 1.6 1.6
Intersection Gap 30% 30% 30% 30% 0 0

[TR-Repetition Time; TE-Echo Time; FOV-Field-of-View; NEX-Number of Excitations]

RESULTS

Total of 36 patients with suspected perianal fistula
by clinical examination were evaluated in our study,
of which 29(81%) were males and 7(19%) were
females.

Characteristics used to assess perianal fistula
Internal Opening

Course of the tract

Grade (St James University)

Side branches

Complex/simple tract

abrwdE

6. Complications

tracts)
Internal Opening
The most common internal opening was at 6’0
clock position 19 (53%) followed by 5°0O clock
position 4(11%) at the anal canal. Conventional
MRI fails to identify one fistulous tract at 1’O clock
and three fistulous tracts at 6’0 clock position,
which were subsequently identified on 3D MRI.
[Figure 8, Figure 12]

(abscess/collections/secondary
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Comparisen of Internal opening in conventional and 3D MRI
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Figure 1: The distribution of patients according to the
internal opening

Course of the tract

In this study all 36 primary fistulous tracts and
internal openings were detected on 3D MRI.
Conventional MRI could identify 32 thick fistulous
tracts out of 36 and failed to identify 4 thin fistulous
tracts which were identified on 3D MRI. Depicting
the exact course of the fistulous tract is important in
management.

The plane of fistula in this study is as follows,
Intersphincteric fistula 19(52.8%)

Transsphincteric fistula 15(41.6%)

Supralevator extension 2(6%)

Conventional MRI Grading

3D MRI Grading

BGrade |

6%
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HGrade |
uGradell mGradell
Grade Il

@ 3% BGrade IV

uGrade V

B Grade Il
B Grade IV
B Grade V

- ol

Figure 3: Frequency distribution of cases based on St
James University Classification of perianal fistula is
given in the pie chart below: It was observed that
Grade | is the most common type of fistula

Comparison of type of Perianal Fistula
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Figure 2: Comparison of conventional and 3D MRI in
assessment of course of perianal fistula: 3 inter-
sphincteric fistula and 1 trans-sphincteric fistula were
not identified on conventional MRI and which were
picked up on 3D MRI

Side branches

Out of 36 patients, 14 patients had side branches in
which 7 were thick and 7 were thin. 7 thick side
branches were identified by both conventional and
3D MRI (Fig.11). There was poor delineation of 4
thin side branches with non-visualization of 3 thin
side branches by conventional MRI. All 7 thin side
branches were correctly identified by 3D MRI.
(Fig.9), (Fig.10)

Comparison of Perianl Fistula Side branches
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Figure 4: Comparison of conventional and 3D MRI in
assessment of side branches of primary perianal fistula

Grade

According to the St. James University Hospital
classification of perianal fistula, our study revealed
the following results:

Grade | or simple inter-sphincteric fistula in
13(36%) patients.

Grade 11 or inter-sphincteric fistula with an abscess
or secondary tract in 6 (16.7%) patients.

Grade 11l or trans-sphincteric fistula in 7 (19.4%)
patients.

Grade 1V or trans-sphincteric fistula with an abscess
or secondary tract 8 (22.2%)

Grade V or supralevator or translevator extension in
2(6%) patients.

Grade | or simple inter-sphincteric fistula is the
most common type of fistula followed by grade IV
or trans-sphincteric fistula with an abscess or
secondary tract. (Fig.14), (Fig.15), (Fig.16)

Complex/ simple tract

In this study, 16(44%) were simple tracts and
20(56%) were complex tracts, which were correctly
identified by 3D MRI. Conventional MRI failed to
identify 1 simple tract and 3 complex tracts.

Simple and Complex Fistula

SIMPLE FISTULA COMPLEX FISTULA

= Conventional MRl w3DMRI

Figure 5: lllustration of simple and complex perianal
fistulae in conventional and 3D MRI
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Complications (bscess/collections/communication
with viscera)

In our study there were 4 perianal abscesses
(Fig.13). There were no case with internal
communication with urinary bladder or bowel loops.
Surgery

15 patients out of the total 36 were operated. On
evaluation of per- operative findings, it was found
out that findings were more or less consistent with
the 3D MRI imaging findings and the comparison is
as follows:

Thick fistulous tracts that were detected on
conventional and 3D MRI, and also confirmed by
per-operative findings are 12 and 12 respectively.
Thin fistulous tracts with internal openings detected
on conventional and 3D MRI, and confirmed by per-
operative findings are 0 and 3 respectively.

Thin side branches detected on conventional and 3D
MRI, and further confirmed by per-operative
findings are 0 and 5 respectively.

According to our study (Table.4) the sensitivity and
specificity of conventional MRI in detecting thick
primary fistulous tracts is 100%. The sensitivity of
conventional MRI in detecting thin primary
fistulous tract and thin side branch are 50% and
71.4% respectively. The specificity of conventional
MRI in detecting thin primary fistulous tract and
thin side branch is poor. [Table 4]

According to our study (Table.5) the sensitivity and
specificity of 3D MRI in detecting thick primary
fistulous tract, thin primary fistulous tract and thin
side branch is 100%. [Table 5]

1a) il
Figure 9: a) Axial STIR image not able to demonstrate
thin side branch. (b) Axial 3D SPACE showing thin
side branch (Straight arrow).
Right sided primary fistulous tract (Curved arrow)

MRI and surgical correaltion in perianal fistula

I,

Thick tracts Thin tracts Sidebranches

detectedon MRI detectedon MRl detected on MR

confirmed by confirmed by confurmed by
surgery surgery surgery

= R C T ST R

m Corventional MRl m3d MR

(a) b)

Figure 10: Case of trans-sphincteric fistula with
abscess (Curved arrow) and side branches (Straight
arrow). (@) Axial STIR poorly demonstrates thin side
branch (Straight arrow). (b) Axial 3D SPACE showing
better delineation of thin side branch (Straight arrow)

Figure 7: Correlation/comparison of MRI and per-
operative findings

AXIAL

t2_tim_tra
12:09:47.371000
a) (b)

Figure (a): Axial STIR showing non visualization of
internal opening. (b) Axial 3D SPACE demonstrates
internal opening (Straight arrow) at 5-6’0 clock
position

Figure 11: Case of trans-sphincteric fistula with
abscess (Grade 1V). (a) Coronal STIR and (b) 3D
(SPACE) demonstrating thick side branch (Straight
arrow) and abscess (Curved Arrow)
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(a) L) J
Figure 12: Case of simple inter-sphincteric fistula
(Grade I) with internal opening at 6’0 clock. (a) Axial
STIR- Poor delineation of internal opening. (b) Axial
3D SPACE- better demonstration of internal opening

C
Figure 13: (a) Axial STIR, (b) Sagittal STIR and (c)
Coronal STIR demonstrating complex perianal fistula
9 Straight arrow) with left ischioanal and and
ischirectal abscess, tracking into the left gluteal region
(Curved arrow)

(e )

Figure 14: (a) Sagittal STIR and (b) Axial STIR
showing simple inter-sphincteric fistula (Grade 1)
internal opening at 6’O clock
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C

Figure 15: (a) Axial STIR, (b) and (c) Coronal
depicting simple inter-sphincteric fistula (Grade 1)
with internal opening at 6-7°O clock

Figure 16: Case of trans-sphincteric fistula with
abscess (Grade 1V). Axial STIR (a) and Coronal STIR
(b) showing right ischioanal abscess (straight arrow)
with internal opening (curved arrow) at 6’O clock

(@) _(b)

Figure 17: Normal anatomy of Anal Sphincter
Complex. (a) Axial STIR and (b) Axial 3D SPACE
showing internal anal sphincter (Straight arrow) and
external anal sphincter (Curved arrow) which are
better delineated in 3D MRI

Table 4: Conventional MRI findings and surgical correlation

Conventional MRI findings True positives False positives False negatives True negatives
Thick primary tracts 12 0 0 0
Thin primary tracts 3 0 3 0
Thin Side branches 5 0 2 0

Table 5: 3D MRI findings and surgical correlation

3D MRI findings True positives False positives False negatives True negatives

Thick primary tracts 12 0 0 0

Thin primary tracts 3 0 0 0

Thin side branches 5 0 0 0
DISCUSSION complete assessment and higher possible diagnostic

In this prospective study of 36 patients with
clinically diagnosed perianal fistula, radiological
evaluation was done by employing conventional and
3D MRI in all the cases. For diagnostic accuracy
surgical correlation was done where ever possible.

As N. Daabis and his colleagues mentioned in
2013, that MRI is very useful in successful
evaluation of perianal fistula by correctly assessing
the extent of the tract, relationship with the sphincter
complex, secondary tracts and abscess resulting in

accuracy, thus aiding increased success rate in
management. Therefore, by this analysis the best use
of 3D MRI can make a distinguishable difference in
diagnostic accuracy and ultimately in the
management of perianal fistula.

A study was conducted by Manar T Alaat El
Essawy in 2013,1*% total of 56 patients studied, 46
(82.1%) patients were males and 10 (17.9%)
patients were females. Another study conducted by
Kulvinder Singh et all in 2014,1*% total of 50
patients studied, 45 (90%) patients were males and 5
(10%) patients were females. In our study we
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observed that perianal fistula more commonly
affects males 29 (81%) than females 7(19%) which
is similar to the above studies.
In our evaluation of 36 (100%) primary fistulae and
internal openings were detected on 3D MRI.
Conventional MRI could identify 32(89%) thick
fistulous tracts out of 36 and failed to identify
4(11%) thin fistulous tracts which were identified on
3D MRI.
As in study done by, John Morris Et all in 20002,
inter-sphincteric fistula is the most common type of
fistula. Another study by Hoda Salah Darwish et
all14 involved a sample size of 35 patients with 38
fistulous tracts. Out of those 38 fistulous tracts,
24(63%) were intersphincteric fistula, 11(29%) were
transsphincteric fistula and 2(5%) were supra-
sphincteric. Our study showed 19(52.8%) were
intersphincteric fistula followed by 15(41.6%) were
transsphincteric suggesting inter-sphincteric is the
most common type of perianal fistula. We found
that the most common location for internal opening
is at 6’0 clock position.
Amongst the 36 patients 14 patients had side
branches in which 7 were thick and 7 were thin. 7
thick side branches were identified by both
conventional and 3D MRI. All 7 thin side branches
were correctly identified by 3D MRI. There was
poor identification of 4 thin side branches with non-
visualization of 3 thin side branches by conventional
MRI.
A study conducted by Jaime De Miguel Criado et
all,®1 on 178 patients, 44 (24.7%) had Grade 1, 33
(18.5%) had Grade Il, 43(24.2%) had Grade IlI,
45(25.3%) had Grade IV and 13(7.3%) had Grade V
perianal fistula. In our study we found that 13(16%)
had Grade | which is the most common type of
fistula followed by 8 (22.2%) had Grade 1V,
7(19.4%) had Grade 11, 6(16.7%) had Grade Il and
2(6%) had Grade V which is in concordance with
the above mentioned study.
From our study involving 36 patients, 15 patients
underwent surgery. The sensitivity and specificity of
conventional MRI in detecting thick primary
fistulous tracts is 100%. The sensitivity of
conventional MRI in detecting thin primary
fistulous tract and thin side branch are 50% and
71.4% respectively. The specificity of conventional
MRI in detecting thin primary fistulous tract and
thin side branch is poor.
According to our study the sensitivity and
specificity of 3D MRI in detecting thick primary
fistulous tract, thin primary fistulous tract and thin
side branch is 100%.
In our study we observed that
1. Thin fistulous tract and thin side branch are
better seen on 3D MRI.
2. Definition of internal opening is better seen on
3D MRI.
3. Delineation of sphincter complex anatomy is
better seen on 3D MRI.

Limitations of 3D MRI:

Limited field of vision (FOV) hampering the
evaluation of complexity (abscess and
secondary tracts) of the fistula.

6. 3D MRI is time consuming (Time required for
3D SPACE sequence is 6 minutes).

o s

CONCLUSION

It is important to correctly depict fistulous tract
anatomy preoperatively to avoid recurrence. 3D
MRI ensures all angles are accounted and every
single cross sectional image is available for
interpretation. 3D MRI is better in detecting thin
tracts, thin side branches and fistula morphology as
acquisition is done in thin slice and multiplanar
capability. Main drawbacks of 3D MRI are limited
FOV which may lead to missing an abscess and
extra time requirement, thus making it as an
additional sequence and not a substitute.
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