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 Magnetic resonance imaging (MRI) has emerged as the investigation of 

choice for the preoperative evaluation of perianal fistulas. The objectives 

of this study were to assess the usefulness of MR imaging in the 

evaluation of various grades and types of perianal fistula, correlate with 

intraoperative findings, and evaluate its role in postoperative recurrence. 

A prospective observational study was conducted over a period of 18 

months on 55 patients referred with suspicion of perianal fistula. 

Preoperative MR fisulography scanning findings of patients were 

analysed and compared with intraoperative findings. Intraoperative 

findings were consistent with radiological description for detection of 

tracts. MRI could correctly diagnose primary tracts in 53 out of 55 

patients and branched tracts in 19 out of 21 cases. For the detection of 

abscesses (14% of cases) and horse shoe components (7% of cases), 

MRI showed 100% concordance with surgery. High concordance was 

noted between MRI and surgical findings in relation to both St James 

and Park’s classifications, with p values of 0.01 and 0.0002 respectively. 

In the detection of internal openings, MRI showed high sensitivity 

(96%), specificity (83%), and positive predictive value (94.5%) with 

respect to surgical finding. Preoperative MRI showed reduced 

postoperative recurrence of fistula with only 2 cases out of 55 showing 

recurrence after 1 year. Preoperative MR fistulogram improves 

diagnostic effectiveness in the assessment of fistulous tract courses by 

demonstrating the location of the fistula in relation to anal sphincters and 

correctly identifying internal openings, branch tracts, abscesses, and 

horse shoe components.It also reduces post-operative recurrence. 
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1. Introduction 

The term "fistula" is derived from a Latin word that means "a hollow pipe or a tube." Hence, perianal fistula 

is an abnormal communication between two epithelium-lined surfaces, i.e., a connection between the 

mucosal layer of the anal canal and the perianal skin [1]. In most cases, the track of fistula encompasses a 

straight course between an external orifice (skin) and an internal orifice within the anal canal (mostly a  

posterior crypt). The wall of the fistula is commonly made up of inflammatory granulation as well as 

fibrous tissue. There is also a group of fistulas with a complex, branched, and high course, especially in 

patients after previous surgeries or with Crohn’s disease [2]. 

 

Incorrect classification or determination of the extent can lead to incomplete healing, recurrent fistulas, and 

inadvertent sphincteric injury. Therefore, accurately characterising fistulous tracts before surgery is of 

utmost importance [3]. The primary aim of performing an imaging study is to determine the connection 

between the fistulous tract and the sphincter complex and to identify secondary fistulous tracts and 

abscesses. There are several imaging modalities which include X-ray fistulography, endoanal 

ultrasonography, CT fistulography, and MRI, with the best imaging method being MRI. Others have many 

disadvantages. 

 

MRI is used for preoperative evaluation of perianal fistula. It has a wider field of view, which overcomes 

the drawback of endoanal ultrasonography. It is well-matched in assessment of complex branching tracts, 

lateral extension into perianal spaces, and cranial extension above the levator ani muscles, which were 

limitations in all other modalities. It also describes and classifies the primary tract, locates the internal 

opening, extends the tract and abscess formation, which are critical parameters for a complete evaluation. It 

helps the operating surgeon give a road map and thereby prevent recurrences [2], [4]. To preserve 

continence, delineation of the relationship of fistulous tracts with anal sphincters is extremely important and 

well-executed by MRI. 

 

The objectives of our study are to assess the usefulness of MR imaging in pre-operative evaluation of 

perianal fistulas by studying various grades and types of fistulas and comparing them with intraoperative 

findings. Another objective was to evaluate the role of pre-operative MRI on post-operative recurrence on 

follow-up. 

 

2. METHOD AND MATERIAL 

The study was conducted at the Department of Radiodiagnosis of our institution over eighteen months, from 

January 2018 to August 2019. Ethical issues of the study were addressed after necessary approval and 

review by the Institutional Ethics Committee-Clinical Studies, Reg No-ECR/246/Inst/OR/2013/RR-2016. It 

was a hospital-based prospective observational study in which 55 patients referred to our department with 

clinical suspicion of perianal fistula were enrolled for the study after fulfilling inclusion and exclusion 

criteria and giving written or verbal consent. All clinically suspected cases of fistula-in-ano and patients 

operated on the pelvis and presenting with a perianal opening with or without discharge met the inclusion 

criteria. Exclusion criteria were patients who did not undergo surgery after MRI examination and 

contraindications for MRI examination, including incompatible implants and claustrophobia. 

 

For all patients, a detailed history and clinical examination were done to study the number and location of 

cutaneous openings. All safety and screening measures were undertaken as per the American College of 

Radiology practise guidelines for performing MRI. The patient was placed in a supine position on the MRI 

gantry table and MRI of the perianal region was carried out on a GE 1.5 Tesla Sigma HDxt machine. 
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The following sequences were obtained- 

1. T1W FSE (Axial Oblique and Coronal Oblique). 

2. T2W FSE (Axial Oblique, Coronal Oblique, and Sagittal). 

3. T2W FSE FS (Axial Oblique, Coronal Oblique, and Sagittal). 

4. Diffusion Weighted Imaging (DWI). 

The MRI scans were interpreted by two senior radiologists, and their consensus was obtained. Peritoneal 

surgery of patients was conducted by experienced surgeons, and intraoperative findings were recorded. MRI 

findings of patients were compared with intraoperative findings. Statistical analysis of data was carried out 

by SPSS 16.0 software and for the test of association, the chi-square test of independence was used. 

 

3. RESULTS 

The study included 55 patients with an age range of 19–63 years, with a mean age of 40±9.4 years. The 

majority of cases were reported in the 45 year age group and had male predominance, i.e., 45 (85.5%). 

Patients complained of local pain, discharge from the site of the external opening, and fever.and 

radiological parameters are depicted in (Table 1). 

 

Park’s classification showed a majority of 32 cases (58%) had intersphincteric fistula, followed by 

transsphincteric fistula, extrasphincteric, and suprasphincteric fistula. Eighteen of the 32 cases with 

intersphincteric variety had a single fistulous tract.14 cases had added components like intersphincteric 

abscess, secondary branch tract, and horseshoe association. Out of 21 cases of the transsphincteric type, 12 

had fistulas with a single primary tract, while the rest had different complexities, like ischioanal abscess and 

secondary branch tracts. 

 

St James`s University Hospital Classification revealed that grade I fistulas are the most common, 

comprising of 18 cases (32.7%), followed by grade II, III, IV and V fistulas respectively. Primary cases are 

those who presented with perianal fistula for the first time; 18 cases had recurrences and operated earlier. 

 

Based on the detection of internal openings, it was seen in 48 cases and not seen in seven. The commonest 

location was found to be 6 o'clock in 25 patients (52%) (Fig.1). The length of the tract is the measurement 

of the distance between the internal opening and external opening within the coronal plane that offers the 

craniocaudal extent of the tract. The maximum length of the tract was found to be 8.7 cm, and the shortest 

fistula measured 1.4 cm. The mean length of the tract came out to be 4.8 cm, with a standard deviation of 2 

cm. (Fig. 2a,b,c,d) &Fig.3a,b,c,d) 

 

Diagnostic efficacy of MRI with relation to gold standard surgery:- 

Out of 55 cases, MRI could correctly detect the primary tract in 53 cases (true positive). In two cases, MRI 

findings suggested the presence of tracts but were found negative on surgery (false positive). MRI had a 

sensitivity of 98.14% in detecting tract. Specificity is 0 % as only cases that suffered from perianal fistula 

were taken into study. Positive predictive value (96.34%) and diagnostic accuracy (94.63%) were also high. 

Secondary tracts were detected in surgery in 21 patients, out of which MRI could correctly detect 19 cases, 

making the study highly sensitive, specific and accurate. Out of 49 patients having internal opening surgery, 

MRI detected 47 patients correctly. Sensitivity and specificity came out to be 95.9% and 83%, respectively. 

Diagnostic accuracy in detecting internal openings was 94.5% (Table-2). 

 

Surgical concordance with MRI findings in relation to St James grading was done. After surgery, they were 

graded as per operative findings. The correlation of MRI findings with surgical findings shows a significant 

association (p<= 0.01) with a high concordance rate. In 2 cases, MRI failed to detect secondary tracts in 2 
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cases, and as both cases were transsphincteric types, in both cases St James grades were changed from 

grade III to grade IV. In one case where the branched tract was actually a transsphincteric extension, St 

James grade was given grade III instead of grade IV. Thus, concordance in grade III and IV was 91.6% and 

90%, respectively. Two primary tracts that were overdiagnosed in MRI as intersphincteric (grade I) and 

came negative on surgery, while another one that was assigned as a pilonidal sinus was actually an 

intersphincteric tract on surgery. Hence, the concordance rate of grade I and grade II was 94% and 100%, 

respectively. Grade V cases show 100% concordance with surgical findings (Table-3). 

 

Surgical concordance with MRI findings in relation to Park classification: MRI findings of each patient 

mention the location of the fistulas in relation to the sphincter involved and thus classify as per the 

classification adopted by the surgeons, i.e., Park’s classification. A significant correlation with a p value of 

0.002 was found. In relation to the detection of abscess and horseshoe component, there was 100% 

concordance between MRI and operative findings. One observation was made that all the horseshoe 

components were in relation to the intersphincteric type of fistula and all ischioanal abscesses were in 

relation to transsphincteric tracts (Table-3). 

 

The postoperative follow-up findings of all patients undergoing surgery were collected over a two-year 

period. Follow-up was done to assess the impact that preoperative MRI evaluation had had on the patient in 

reducing the recurrence of cases. Out of 55 cases presenting with fistula, only 2 cases showed recurrence 

after 1 year. The rest of all cases did well. One case out of two cases was diagnosed with Crohn‘s disease, 

while the other case had a complex fistula with multiple tracts. 

 

4. Discussion 

Perianal fistula is an anorectal malformation composed of a heterogeneous group of pathologies of the 

perianal area and distal part of the gastrointestinal tract. Radiological imaging techniques are essential for 

evaluation of the extent of the fistulous tract, location of openings, course of the main tract and additional 

branches, and tissue involved along with inflammatory foci [2]. 

 

The current study's sample size of 55 cases of suspected perianal fistula evaluated with preoperative MRI 

matches studies done by [5], [6], which included 50 and 56 patients, respectively. All the patients in our 

study were ≤45 years old and the mean age was 49.4 years, which matches with the previous studies with a 

mean age of 45± 15 years, 39 years, and 42 years, respectively [5], [7], [8]. Our study shows more 

involvement of males (86%) than females (14%), and this matches with a study done by [5] with male 

patients 90% to females 10% and in an another study, a male to female ratio was 1.8:1 [9]. The most 

frequent presenting symptoms were pain in all patients, discharge in 70% of patients through external 

openings, and fever in 11% of cases in the present study, which corroborates well with the study by [10]. 

 

The Park‘s classification is based on the course of the fistulous tract with regard to the external sphincter of 

the anus, which divides perianal fistula into four main types: intersphincteric, transsphincteric, 

suprasphincteric, and extrasphincteric. [11] An additional group includes fistulas located superficially and 

subcutaneously. In our study, the most common type of fistula was intersphincteric 32 cases (58%), 

followed by transsphincteric 21 cases (38%). Suprasphincteric and extrasphincteric fistulas were rare, with 

approximately 2% of cases each. This result matches with the study done by [12] where they got 63% cases 

of intersphincteric fistula, 29% cases of transsphincteric fistula, 5% cases of suprasphincteric fistula, and 

the remaining 3% cases of extrasphincteric fistula. Our study also corroborates well with other studies [13],  

[14]. 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 01, March, 2022 

  

863 
 

St James University Hospital distribution of cases with respect to Park's surgical classification is based on 

MRI imaging findings of axial and coronal planes and relates to Park’s surgical classification and classifies 

fistulas as grade I (simple linear intersphincteric fistula), grade II (intersphincteric fistula with abscess or 

secondary tracts), grade III (transsphincteric fistula), grade IV (transsphincteric fistula with abscess or 

secondary tracts) and grade V (suprasphincteric and translevator disease) [15]. In our study, we found 

fistulas in descending order of appearance as most common in grade I (32.7%), followed by grade II 

(25.4%), grade III (21.8%), grade IV (16.33%), and finally grade V (3.6%). Our results correlated well with 

the previous study, showing grade I fistula as the most common [16]. However, in contrast to the present 

study, a study by [17] suggested the maximum patients belong to grade IV, with the order of case 

distribution being IV > I > II > III > V. [18], also found the domonated grade IV, showing the order of case 

distribution as IV=III > I > II > V. 

 

Distribution of cases as per various components of fistulas, i.e., presence of secondary tracts, abscess, and 

horseshoe component, was done. In our study, 19 cases, i.e. 34.5%, have secondary branch tracts, which 

correlates well with the study by [5], where 32% of cases had secondary branch tracts. The current study 

assumed that a fluid collection larger than 10 mm in diameter is an abscess, whereas a fluid-filled tubular 

structure smaller than 10 mm in diameter is a fistula, as previously assumed [5], [19]. Present study, 14.5% 

of cases had associated ischioanal and intersphincteric abscesses, and this corresponds well with a study by 

[5], where abscess was seen in 16% of cases. A horseshoe-shaped extension was seen in 7% of the cases in 

our study. This finding matches with a previous study in which horse shoe extension was seen in 9% of 

cases [8]. 

 

Case distribution as per complexity of fistula in the current study shows 55% of cases as simple and 45% of 

cases as complex fistulas with abscess, branch tracts, and horseshoe component. Our study matches with 

that of [20], which showed 61% of fistulas as simple and 39% as complex. Case distribution as per primary 

versus recurrent fistulas in our study showed 67.2% as primary cases and 32.8% of cases as recurrent cases, 

and our results match with other study, where primary cases were 71% and the rest (29%) were recurrent 

cases [8]. 

 

The location of internal opening as per the present study was posterior in approximately 80% of the cases, 

in comparison to the anterior location in 20% of the cases. Out of those, the most common location was at 

the 6 ’O clock position (49% of cases). This is similar to the previous reports with 78% of cases having 

posteriorly located internal openings [9], [16], [21]. The length of the tract in the current study ranged from 

8.7 cm to 1.4 cm, with a mean of 4.72 cm, which corresponds well with the study by [22], which showed a 

mean length of 3.92.3 cm. 

 

In our study for the detection of primary tracts, only one case was missed on MRI (a false negative), where 

the primary tract was reported as a pilonidal sinus, because the sinus tract didn’t show any communication 

to the intersphincteric region. But after surgery, there was a thin linear extension of the sinus into the 

intersphincteric space, making it a complete fistulous tract. In false positive cases, one case out of two 

revealed that the tract mentioned as an active tract was actually filled with granulation tissue and devoid of 

any pus material. The other was a prominent vein that was reported as a tract. MRI in relation to surgical 

findings has a sensitivity of 98% and a diagnostic accuracy of 94%. This correlates well with the study by 

[8], which reported sensitivity, specificity, positive predictive value, and negative predictive value of 96% 

in detecting primary tracts. [23] correlated their MRI findings with surgical findings and got a sensitivity of 

100% and a specificity of 86% in detecting primary tracts, which is similar to our study. 
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MRI could detect secondary tracts in about 19 cases out of 21 cases detected surgically, missing 2 cases 

with a sensitivity of 90%, specificity of 97%, positive predictive value of 95%, negative predictive value of 

94%, and diagnostic accuracy of 94.5%. Secondary tracts were missed in two cases, which were later 

revealed in surgery. After reviewing the scan, there was a faint looking tract that had been overlooked in 

one case. In the other case, the branched tract was in close proximity to abscess collection and oedematous 

areas for which the tracts could not be singled out separately. One case came out to be false positive as the 

tract that was mentioned as a branched tract was actually a transsphincteric extension of the same as 

revealed in surgery. This correlates well with a study by [5], which detected secondary tracts in 15 cases by 

MRI out of 16 cases of surgically detected secondary tracts with a sensitivity of 93.5%, specificity of 

94.5%, a positive predictive value of 88.24% and a negative predictive value of 96.97%. This also 

correlates with a study by [24] who reported sensitivity and specificity of 80% and 100%, respectively. In 

the detection of horse shoe components and abscesses, our study produced 100% concordance with surgical 

findings. This corroborates well with other studies [5], [6], [25]. 

 

In the detection of internal openings, our study correctly identifies 47 patients out of 49 patients detected by 

surgery. Only in two cases was MRI unable to identify the internal openings revealed during surgery. Both 

the cases had blind-ended and fibrosed tracts, which made the internal openings look obscure in MRI. One 

false-positive case of MRI is probably due to incomplete healing or a response to partial medical treatment. 

Sensitivity and specificity came out to be 95.9% and 83%, respectively. This correlates well with the study 

done by [5] with sensitivity, specificity, and positive predictive value of 95.8%, 80%, and 97.87%, 

respectively, and also with the study by [6], [25]. 

 

Overall, out of 55 patients, MRI was helpful in diagnosis in 52 cases (94.55%), which corroborates with the 

findings of [26], who said that in 85% of cases MRI was helpful. Pre-operative MRI evaluation also 

improves postoperative outcomes. In our study, only 2 cases out of 55 cases presented with a recurrence 

rate of 3.6%. This was much lower than the study results of [27], where the recurrence rate encountered was 

16%. Thus, pre-operative MRI has proved way ahead of pre-operative X-ray fistulography and clinical 

examination in reducing recurrence of fistula. 

 

5. Study limitations 

The study protocol did not use contrast. In one case, MRI described a tract as an active fistulous tract, 

whereas it came out as granulation tissue on surgery. The contrast could have been helpful in such cases as 

granulation tissue was enhanced. Also, the visibility of internal openings could be better on contrast study. 

 

6. Conclusion 

Thus, in delineation of perianal anatomy, relationship of the tract with the sphincter, its complexities, 

location of internal opening, and correct classification, MRI is an indispensable tool for preoperative 

evaluation of perianal fistula. Henceforth, our study concludes that for the successful treatment of perianal 

fistula, a preoperative MRI assessment is needed, thereby preventing a significant amount of morbidity and 

recurrence for the patient. 
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Table 1 Clinicoradiological parameters. 

Clinicoradiological parameters – (n=55) % 

Age   

≤45 41 74.5% 

>45 14 25.5% 

Sex 

Male 

 

47 
 

85.5% 

Female 8 14.5% 

Clinical profile 
Discharge 

 

38 
 

70% 

Local pain 55 100% 

Fever 6 10% 

Park classification   

Intersphincteric 32 58% 

Transphincteric 21 38% 
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Extrasphincteric 1 1.8% 

Suprasphincteric 1 1.8% 

Components of various fistulas   

Single fistulous tract 30 54.5% 

Branch tracts 19 34.5% 

Horseshoe 4 7.2% 

Abscess 8 14.3% 

Supralevator extension 2 3.5% 

Complexity of fistula   

Simple 30 54.5% 

Complex 25 45.5% 

St James grading   

Grade I 18 32.7% 

Grade II 14 25.4% 

Grade III 12 21.8% 

Grade IV 9 16.3% 

Grade V 2 3.6% 

Internal opening detection 
Anterior 

 

10 

 

18% 

Posterior 38 69% 

Not visible 7 13% 

 

Table -2 Diagnostic accuracy of MRI with respect to surgery as gold standard 

 

 

Statistics 

Detection of 

primary tract 

Detection of secondary 

tract 

Detection of internal 

opening 

Value 95% of CI Value 95% of CI Value 95% of CI 

Sensitivity 98.14% 90.11%-

99.95% 

90.4% 69.62%-98.83% 95.9% 86.02%-99.5% 

Specificity 0.00 0.00 97% 84.67%-99.93% 83% 35.88%-

99.58% 

PPV 96.36% 96.23% -

96.49% 

95% 73.27%-99.25% 97.9% 88.7%- 

99.65% 

NPV 0.00 0.00 94% 81.51%-98.41% 71% 38.05%-

91.05% 

PLR - - 30.3 4.44-213.20 5.6 0.96-34.48 

NLR - - 0.09 0.03-0.37 0.04 38.05%-

91.05% 

Diagnostic 

accuracy 

94.63 85.13 – 

98.88% 

94.5% 84.88%-98.86% 94.5% 84.88%-

98.86% 

CI-confidence interval, PPV-positive predictive value, NPV-negative predictive value, PLR-

positive likelihood ratio, NLR- negative likelihood ratio 
 

Table 3- Surgical concordance with MRI findings 

 MRI findings 

(No of cases) 

Surgical findings 

(No of cases) 

Concordance 

rate 
(%) 

P value 

St. James grade     
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Grade I 18 17 94.4  

Grade II 14 14 100  

Grade III 12 11 91.6 0.01 

Grade IV 9 10 90.0  

Grade V 2 2 100  

Types of fistula     

Intersphincteric 32 31 96  

Transsphincteric 21 21 100 0.0002 

Extrasphincteric 1 1 100  

Suprasphincteric 1 1 100  

Other components     

Intersphincteric 2 2 100  

abscess     

Ischioanal abscess 6 6 100 0.00 

Horseshoe 4 4 100  

Supralevator 2 2 100  

 

 
Figure. 1- Case distribution of all components 
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Figure. 2 

A) Axial STIR image showing hyperintense grade-I intersphincteric plane fistula extending from 3 to 5 

O’clock. 

B) Axial STIR image showing internal opening of a grade-I intersphincteric plane fistula at 5 O’clock. 

C) Coronal STIR image showing hyperintense grade-II intersphincteric plane fistula with branch tract. 

D) Axial STIR image showing horseshoe extension of grade-I intersphincteric plane  fistula. 
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Figure.3 

A) Axial STIR image showing intersphincteric plane abscess from 4 to 9 O’clock. 

B) Axial STIR image showing grade-III simple transsphincteric plane fistula extending from 6 to 10 

O’clock. 

C) Coronal STIR image showing grade-V extrasphincteric fistula in periprostatic region. 

D) H&E 100X showing fistulous tract lined granulation tissue(arrow head) and contains hair shaft 

(black arrow). 
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