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INTRODUCTION

Fistula-in-ano can be defined as a hollow tract or cavity 
which is lined by granulation tissue. One end of  this 

fistula opens in the anal canal whereas the other end is 
located in perianal area.1 The opening in anal canal is called 
primary/internal opening whereas perianal opening is 
called secondary/external opening. There can be single or 
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internal opening and any abscess cavity or secondary tract in 23 patients. Therefore, the 
diagnostic accuracy of MRI was found to be 95.4%. Conclusion: MRI is an excellent tool in 
assessment of perianal fistula. It not only helps in precisely locating fistulous tract but also 
can demonstrate relationship between the fistulous tract and sphincter muscles. Moreover, 
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multiple secondary openings extending from same primary 
opening located in anal canal. These fistulae usually arise 
following perianal abscess. Fistula-in-ano has a tendency to 
chronicity and significantly affect quality of  life.2 The major 
problem associated with fistula in ano include discomfort 
resulting from continuous drainage from fistula leading to 
hygienic problems, in some cases this may cause serious 
complications such as septicemia.3

It is crucial to properly assess theses fistula-in-ano 
because surgical intervention must be aimed at not only 
eradication of  fistulous tract thereby eradication of  source 
of  infection but also maintenance of  continence which 
depends on maintenance of  anal-sphincter complex.4 Thus, 
pre-operative assessments of  fistula-in-ano are one of  the 
crucial components of  management. Advanced imaging 
technique such as MR imaging has become crucial in 
identifying infected fistulous tracts and abscess that would 
have been impossible or at least difficult to assess by other 
conventional imaging methods.5

One of  the common problems associated with conventional 
imaging methods such as conventional fistulograms is that 
while they can demonstrate the fistulous tract excellently, 
they usually fail to demonstrate the inflammatory process 
which has reached transmural tissue.6 In this regard, MR 
imaging can be very helpful in knowing the involvement 
of  tissue surrounding fistulous tract. Another limitation 
of  conventional fistulogram is that it cannot demonstrate 
the relationship between the fistulous tract and sphincter 
muscles consequently involvement of  internal and external 
anal sphincter as well as levator anti muscle cannot be 
ascertained, this limitation can be very well taken care of  
by MR fistulography.7

MR fistulography has the distinct advantage of  not only 
depicting the fistulous tract but also it can demonstrate 
the extent of  transmural inflammatory process secondary 
tracts/ramifications and abscesses. It also can precisely 
show the relationship between the fistulous tract and 
sphincter muscles.8 Moreover, it can very well image 
a fistulous tract which is filled with pus and debris 
(Conventional fistulograms may fail to fill the tract if  its 
blocked by debris).9 Perianal fistulas are divided on the 
basis of  relationship of  the fistulous tract and the anal 
sphincter. The two most common classification system 
used are the Park’s classification and the St James university 
hospital classification. The Park’s classification is based on 
coronal imaging. The other classification and also the most 
accepted and convenient classification used is the St James 
university hospital classification.10 In this classification, the 
presence of  secondary tract or ramifications and perianal 
abscesses is also taken into consideration. Classification 
is based on both axial and coronal imaging. On the basis 

of  Park’s classification, the fistulas can be divided into 
intersphincteric, transsphincteric, suprasphincteric and 
extrasphincteric depending on the fistulous tract and its 
relationship with anal sphincters.11

We conducted this study to know role of  magnetic 
resonance imaging in diagnosis and grading of  perianal 
fistulas.

Aims and objectives
The aim of  the study was to evaluate role of  MRI in 
diagnosis and grading of  perianal fistulae.

MATERIALS AND METHODS

This was a retrospective observational study, in which 
60 patients with fistula-in-ano were included on the basis of  
a predefined inclusion and exclusion criteria. MR imaging 
of  patients was done in the department of  radiology of  
MGM Medical College and Hospital, Aurangabad using 
1.5T MR imaging system.

Patients were explained in details about procedure of  imaging 
as well as need for injection of  normal saline in fistulous 
tract. An informed written consent was obtained from all 
the patients for injection of  normal saline in fistulous tract 
and those who refused this injection out of  fear of  pain were 
excluded from this study. In all patients, it was ascertained 
that there was no contra-indication to MR imaging such as 
cardiac pacemakers, metallic implants, or aneurysmal clips. 
All patients were imaged in supine position. Before MR 
imaging normal saline was injected in the fistulous tract 
from secondary opening, that is, opening around perianal 
area. Three plane images were obtained in all the cases. T1W, 
T2W, and STIR image sequences were obtained parallel to 
pelvic diaphragm. Coronal cuts were imaged parallel to anal 
canal. FAT suppressed T1W and T2W images in all cases.

MR images were analyzed by senior radiologist for 
detection of  internal as well as external opening, anatomical 
location and extent of  fistulous tract, presence of  scars, 
relationship of  fistulous tract to sphincter muscles, and 
presence of  transmural inflammation.

Fistula-in-ano was categorized on the basis of  Park’s 
classification.11

1.	 Intersphincteric  -  In it the fistulous tract lies in the 
intersphincteric space but does not traverse the 
external anal sphincter.

2.	 Transsphincteric - In this the fistulous tract traverses 
the external anal sphincter and then traverses 
through the ischioanal/ischiorectal fossa to open 
subcutaneously.
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3.	 Suprasphincteric – Here, the fistulous tract traverses 
above in the intersphincteric space above the 
puborectalis muscle and then descends through the 
iliococcygeus muscle into the ischiorectal fossa

4.	 Extrasphincteric  -  Here the fistulous tact traverses 
through the ischiorectal fossa, the levator anti sphincter 
complex and opens into the rectum in the supra levator 
region, that is, above the anal sphincter.

Fistula-in-ano was graded on the basis of  St Jame’s 
University Hospital classification.10

Grade 1- �It is the simplest type, that is, simple linear 
intersphincteric perianal fistulous tract.

Grade - �Intersphincteric fistulous tract associated with 
secondary tract/ramification or abscess cavity.

Grade 3- �Transsphincteric fistulous tact without any 
secondary tract or abscess.

Grade 4- �Transsphincteric fistulous tract along with 
presence of  secondary tract or ramification 
and/or abscess.

Grade 5- �Any fistulous tract with supralevator or 
translavetor extension.

The statistical analysis was done using SSPS 21.0 
software and P<0.05 was taken as statistically significant.

Inclusion criteria
The following criteria were included in the study:
1.	 Patients diagnosed to be having fistula-in-ano clinically 

or on the basis of  conventional fistulograms.
2.	 Age of  the patients above 18 years.
3.	 Those who gave consent to be part of  study.

Exclusion criteria
The following criteria were excluded from the study:
1.	 Age <18 years.
2.	 Those who refused consent to be part of  study.
3.	 Those who refused injection of  normal saline in 

fistulous tract during imaging.
4.	 Patients having contraindication to MR imaging such 

as cardiac pacemakers, aneurysmal clips, or metallic 
implants not compatible with MR imaging.

RESULTS

A total of  60  patients diagnosed to be having perianal 
fistula wither clinically or on the basis of  conventional 
fistulography were included in this study. Out of  total 60 
patients, there were 46 (76.66%) males and 14 (23.33%) 
were females with a M:F ratio of  1:0.30 (Figure 1).

The most common affected age group was found to be 
41–50 years in males as well as female patients. Out of  
60 studied cases 22 (36.67 %) males and 8 (13.33%) females 

belonged to age group of  41–50 years. The mean age of  
male and female patients was found to be 41.93±8.96 years 
and 44.04±7.46 years, respectively. The mean age of  male 
and female patients was found to be comparable with no 
statistically significant difference (P=0.473) (Table 1).

The analysis of  patients on the basis of  presenting 
complaint showed that majority of  the patients had a 
presenting complaint of  perianal discharge which was seen 
in 35 (58.3%) patients followed by pain which was seen in 
28 (46.67%) cases. 18 (30%) patients reported that their 
quality of  life was significantly hampered due to perianal 
fistula (Table 2).

Among 60 cases in 49  (81.67%) patients, the cause of  
fistula in ano could not be established. Tubercular or 
bacterial infections were found to be the cause of  fistula 
in 3  (5%) cases whereas recurrent abscess formation 
was found to be the cause of  fistula in ano in 8 (13.33%) 
patients (Figure 2).

The fistulae were classified on the basis of  Parks 
classification. The most common type of  fistula was 
found to be transsphincteric fistula which was seen in 
31  (51.6%) cases, followed by intersphincteric fistula 
(36.6%). Extrasphincteric and suprasphincteric fistulae 
were relatively uncommon and were seen in 4 (6.66%) and 
3 (5%) cases, respectively (Table 3).

Grade  4 (Transsphincteric fistulous tract along with 
presence of  secondary tract or ramification and/or 
abscess) fistula was found to be the most common 
type of  fistula and was seen in 22  patients followed 
by Grade  I (simple linear intersphincteric perianal 
fistulous tract) fistula which was seen in 20 (33.33%) 
patients. Grade 3 fistula (Transsphincteric fistulous tact 
without any secondary tract or abscess) was seen in 
12 (20%) patients. Grade 2 and Grade 4 fistulae were 
less common and were seen in 4 (6.66%) and 2 (3.33%) 
cases, respectively (Figure 3).

The most sensitive sequence for detection of  perianal 
fistula was found to be T2W images (96.6%), followed by 
T2FS images (STIR/SPAIR) (95%). The least sensitive 
sequence for detection of  fistula was T1W images (86.6%). 
In this study, we found that the most common location 
for internal opening was posterior which was seen in 
approximately 70% of  the patient, followed by anterior 
(11.65 %) and right lateral positions (10%). Out of  the 
total 60 patients, perianal abscess or collection was found 
in 12 patients, that is, 20% of  the patient (Figure 4). In 
48 patients, no abscess cavity was localized. Secondary tract 
or ramifications were found in total 19 patients (31.4%) 
(Figure 5). No secondary tract or ramification was there 
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in 41 patients (68.6%). 24 patients underwent surgery in 
our institute. MRI was accurate in diagnosis of  the tract 
with position of  internal opening and any abscess cavity 
or secondary tract in 23 patients. Therefore, the diagnostic 
accuracy of  MRI was found to be 95.4%.

DISCUSSION

A total of  60  patients having perianal fistula were 
included in this study. Out of  total 60 patients, there were 
46 (76.66 %) males and 14 (23.33 %) were females with 
a M: F ratio of  1:0.30. Abbas et al. conducted a study of  
patients with anal fistula secondary to cryptoglandular 
disease and to determine factors that influence post-
operative outcome.12 In this an overwhelming majority of  
patients were males (79.3%). Similar male preponderance 
was also reported by the authors such as Stewart et al.13 
and de Miguel Criado et al.14

In our study, mean age of  male and female patients was 
found to be 41.93±8.96  years and 44.04±7.46  years, 
respectively. The mean age of  male and female patients 
was found to be comparable with no statistically significant 

difference (P=0.473). Sainio conducted a study of  
458 patients to determine incidence and epidemiology of  
anal fistula during a 10-year period. The authors found that 
at the time of  diagnosis the mean age of  the patients was 
38.3 years. The mean age of  affected cases in this study 
was similar to our study.15

In our study, perianal discharge (58.3%) followed by 
pain (46.67%) was common presenting complaints. In 
49 (81.67%) patients, the cause of  fistula in ano could 
not be established. Tubercular or bacterial infections 
were found to be the cause of  fistula in 3 (5%) cases 
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Figure 2: Etiology of perianal fistula in studied cases
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Figure 1: Gender distribution of the studied cases

Table 1: Age distribution of the studied cases
Age group Number of patients

Males Females
Number of patients Percentage Number of patients Percentage

18–30 years 2 3.33 0 0.00
31–40 years 14 23.33 3 5.00
41–50 years 22 36.67 8 13.33
51–60 years 5 8.33 2 3.33
>60 years 3 5.00 1 1.67
Total 46 76.66 14 23.33
Mean Age 41.93±8.96 44.04±7.46

P=0.4273 (Not significant)

Table 2: Presenting complaints of the studied 
cases
Complaint Number 

of patent
Percentage

Perianal discharge 35 58.33
Pain 28 46.67
Significantly affected quality of life 18 30.00
Recurrent abscess formation 5 8.33

Table 3: Classification of fistula on the basis of 
Parks classification
Types Number of patient Percentage
Intersphincteric 22 36.6
Transsphincteric 31 51.6
Suprasphincteric 3 5
Extrasphincteric 4 6.66
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whereas recurrent abscess formation was found to 
be the cause of  fistula in ano in 8 (13.33%) patients. 
The most common type of  fistula was found to be 
transsphincteric fistula which was seen in 31 (51.6%) 
cases followed by intersphincteric fistula (36.6%). 
Extrasphincteric and suprasphincteric fistulae were 

relatively uncommon and were seen in 4  (6.66%) 
and 3  (5%) cases, respectively. Most of  the studies 
have reported idiopathic type to be the commonest 
etiological type of  perianal fistula.16

In our study, Grade 4 fistula was found to be the most 
common type of  fistula and was seen in 22  patients, 
followed by Grade I fistula which was seen in 20 (33.33%) 
patients. Grade 3 fistula was seen in 12 (20%) patients. 
Grade  2 and Grade  4 fistulae were less common and 
were seen in 4 (6.66%) and 2 (3.33%) cases, respectively. 
In a similar study Chaudhari et al. studied MRI images 
of  35 patients with different types of  perianal fistulas. 
Imaging was performed with multiplanar T1-weighted, 
T2-weighted, and PDFS sequences. The authors found that 
out of  35 studied cases 18 (51%) patients showed Grade 1 
(simple linear intersphincteric fistula), 5  (14%) showed 
Grade  2 (intersphincteric with abscess or secondary 
tract), 6  (21%) showed Grade  3 (transsphincteric), 5 
showed Grade  5  (14%) (transsphincteric with abscess 

Figure 4: A transsphincteric fistulous tract was seen giving a branching 
in intersphincteric region with intersphincteric abscess formation
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Figure 3: Grading of fistula in studied cases

Figure 5: MR fistulography showing a transsphincteric fistulous tract 
traversing through the right ischioanal region, piercing the external anal 
sphincter with internal opening into anal canal

Table 4: Characteristics of fistula-in-ano on MR imaging and diagnostic accuracy of MRI
Characterstic Sequence Number of patient Percentage
Diagnostic Accuracy of Various MRI Sequences TIW images 52 86.6

T2W images 57 95
T2FS/STIR 56 93.3

Location of Internal Opening Anterior 7 11.67
Posterior 42 70.00
Right Lateral 6 10.00
Left Lateral 5 8.33

Presence of Abscess/Collection Present 12 20
Not present 48 80

Secondary Tract or Ramifications Present 19 31.6
Absent 41 68.4

Diagnostic Accuracy of MRI Accurate 23 95.8
Not accurate 1 4.2
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or secondary tract in ischiorectal or ischioanal fossa), 
and none (0%) showed Grade  5 (supralevator and 
translevator).17

In our study, the most sensitive sequence for detection 
of  perianal fistula was found to be T2W images (96.6%), 
followed by T2FS images (STIR/SPAIR) (95%). The 
least sensitive sequence for detection of  fistula was 
T1W images (86.6%). In a similar study conducted by 
Madireddy et al., the authors found that MR fistulography 
was 97.29% sensitivity, 66.66% specific and had 94% 
positive predictive value, 50% negative predictive value, 
and overall diagnostic accuracy of  95% in the diagnosis 
of  perianal fistula.18 These findings were similar to the 
findings of  our study which found overall diagnostic 
accuracy of  MR imaging for diagnosis of  perianal 
fistula to be 95.8%. Similar diagnostic accuracy was 
also reported by the authors such as Daabis et al.19 and 
Singh et al.20

Limitations of the study
The limitations of  this study included the problem with 
alignment of  MRI images with anal canal axis. Another 
limitation of  study was limited number of  patients.  Larger 
studies are required to further substantiate the outcome 
of  this study.

CONCLUSION

MR imaging of  perianal fistula is an excellent tool in 
assessment of  perianal fistula. It is not only useful in 
diagnosis of  fistulae but also can precisely demonstrate 
the presence of  transmural inflammation, secondary 
tracts/ramifications, and abscesses. It also helps in 
precisely locating fistulous tract but also can demonstrate 
relationship between the fistulous tract and sphincter 
muscles consequently involvement of  internal and external 
anal sphincter as well as levator anti muscle can be reliably 
ascertained.
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