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Background: Perianal fistulae and abscesses are the different manifestations of the same clinical 
disease. They have been afflicting humans since ages. Although the disease is benign, it still 
adversely affects the patient’s quality of life. Up to 38% fistulae in ano arise from perianal abscesses. 
This study is aimed at determining the diagnostic accuracy of magnetic resonance imaging (MRI) in 
preoperative assessment of fistula in ano and perianal abscess, taking surgical confirmation as gold 
standard for the diagnosis. Methods: This cross-sectional validation study was conducted at 
Department of Radiology, Pakistan Institute of Medical Sciences, Islamabad, over a period of 6 
months. In this study a total of 121 patients were enrolled using WHO software for sample size 
determination and by consecutive sampling (non-probability) technique. Results: The mean age of 
the patients was 43±12.77 years. Sixty-eight percent patients were male while 32% patients were 
female. Diagnostic accuracy of MRI for perianal fistula assessment was 95.04%, Sensitivity 95.72%, 
Specificity 75%, Positive predictive value 99.11%, and Negative predictive value was 37.50%. 
Diagnostic accuracy of MRI of abscess on the basis of surgical findings turned out to be 90.08%, 
Sensitivity 91.45%, Specificity 50%, Positive predictive value 98.16%, and Negative predictive 
value 16.66%. Conclusion: MRI is quite an accurate, non-invasive imaging technique for 
determination of type and extent of peri-anal fistula and abscess. 
Keywords: Diagnostic accuracy, magnetic resonance imaging, perianal fistula, abscess, surgical 
findings 
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INTRODUCTION 
Perianal fistulae and abscesses are the different 
manifestations of the same clinical disease. They have 
been afflicting human race since ages. Although the 
disease is benign, it still adversely affects a patient’s 
quality of life.1 Perianal abscesses begin with 
suppuration of anal glands in intersphincteric space 
followed by fistula formation in two thirds of cases.2 
They range from superficial, submucosal abscesses to 
deeply seated ischioanal and supralevator abscesses. 
Multiple types of fistulae result due to perforation of 
preceding abscess with varying degree of sphincter 
complex involvement. The incidence of fistula arising 
from anal abscess is up to 38%.3,4 

Majority are idiopathic in aetiology. 
Secondary causes include Crohn’s disease, 
tuberculosis, steroid therapy, previous radiation 
therapy, HIV infection and diverticulitis.5 Adult males 
are twice as likely to develop an abscess and/or fistula 
with male to female ratio of 2:1.26 and mean age of 
presentation being 40 years. 

Detailed preoperative assessment of primary 
fistula is crucial along with accurate mapping of 
potential perianal suppuration, and its relationship to 
sphincter complex, pelvic floor and adjacent pelvic 

structures. These details are important for treatment 
planning and choice of surgery ranging from 
fistulotomy to seton placement.7,8 

Currently, various modalities are used for 
investigation of fistula and associated suppuration. 
Transrectal ultrasonography (TRUS), Computed 
tomography exposes patient to considerable radiation 
dose.9 Magnetic resonance imaging (MRI) is 
considered as the modality of choice to evaluate 
perianal fistula and abscess as it has three dimensional 
imaging capability, wide range of anatomical coverage, 
higher soft tissue contrast resolution, and the ability to 
be performed on an out-patient basis.10 It is an accurate 
investigation for characterization of intersphincteric 
fistula, with reported sensitivities of 88–95% and 50–
79% for MRI and TRUS respectively.11 It is a non-
invasive and highly accurate method for detection of 
perianal suppuration.12 

This study will be a highlight in devising 
protocol in the diagnosis and classification of perianal 
fistulae and abscesses. It will aid in choosing suitable 
surgery, guide adequate exploration and drainage, 
reduce complications such as faecal incontinence and 
sepsis, thereby reducing patient’s morbidity and hospital 
burden for surgeons as well as for dermatologists. 
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METHODOLOGY 
This cross sectional validation study was conducted at 
Department of Radiology, Pakistan Institute of Medical 
Sciences (PIMS), Islamabad in collaboration with 
Surgery and Dermatology Departments over a period of 
6 months from 30 Sep 2020 to 29 Mar 2021. 

Using sensitivity specificity sample size 
calculator the total sample size was calculated as 121, 
taking sensitivity as 95.56%, specificity 80%13, 
prevalence 38%3,4 desired precision 5% for sensitivity, 
desired precision 10% for specificity and confidence 
interval of 95%. It was a consecutive sampling (non-
probability). Patients of both genders, aged 18–65 years 
with clinical diagnosis of perianal fistula or perianal 
abscess with/without an obvious fistulous opening were 
included. Previously operated patients, patients in whom 
contrast agent (gadolinium) was contraindicated (e.g., 
acute or chronic renal failure), patients with 
claustrophobia or metallic implants and patients who 
refuse and/or were unfit for surgery (e.g., due to 
contraindication to anaesthesia or uncontrolled diabetes) 
were excluded. 

Patients with the clinical diagnosis of perianal 
fistulae and/or abscess were enrolled for MRI of pelvis 
after obtaining written informed consent. Philips 1.5 
Tesla Achieva Nova was used. Using phased array 
Body Coil, T1-weighted fast spin echo (T1W FSE) 
images before and after gadolinium injection and fat 
suppressed T2-weighted fast spin echo (T2W FSE) 
images was obtained in transverse and coronal planes 
along the long axis of anal canal with slice thickness of 
4 mm and interspaces gap of 0.4 mm. Levator plate and 
the entire perineum was part of the study to identify 
septic foci and infected tracks. The scans were viewed 
by a single/same consultant radiologist. The patients 
were followed till he/she was operated upon by a 
single/same consultant surgeon. Surgical findings were 
then recorded independently. Comparison between MRI 
and surgical findings of perianal fistulae and/or abscess 
was then filled in the performa. The data was analysed 
on SPSS-17, and 2×2 tables were used to determine 
diagnostic accuracy, sensitivity, specificity, positive 
predictive value, negative predictive value of MRI for 
both fistula and abscess.  

RESULTS 
A total of 121 patients, 82 (68%) males and 39 (32%) 
females were included in the study. Mean age of the 
patients was 43±12.77 years, and 12 (10%) patients 
were in age range 20–30 years, 38 (31%) were in age 
range 31–40 years, 42 (35%) were in age range 41–50 
years, and 29 (24%) patients were in age range 51–65 
years. (Table-1). 

Diagnostic accuracy of MRI of fistula on the 
bases of surgical findings was 95.04%, sensitivity was 

95.72%, specificity was 75%, positive predictive value 
was 99.11%, and negative predictive value was 37.50%. 
On cross-tabulation of MRI with surgical findings in 
fistulae cases, 112 patients were found to be true 
positive, and 1 was false positive. Five patients were 
false negative and 3 were true negative. (Table-2). 

Diagnostic accuracy of MRI of abscess on the 
bases of surgical findings was 90.08%, sensitivity was 
91.45%, specificity was 50%, positive predictive value 
was 98.16%, and negative predictive value was 16.66%. 
On cross-tabulation of MRI with surgical findings in 
abscess cases, 107 patients were found to be true 
positive, and 2 were false positive. Ten patients were 
false negative and 2 were true negative. (Table-3). 

Table-1: Age distribution (n=121) 
Age Frequency Percentage 
20–30 Years 12 10.0% 
31–40 Years 38 31.0% 
41–50 Years 42 35.0% 
51–65 Years 29 24.0% 
Total 121 100% 
Mean±SD (Years) 43±12.77 

Table-2: MRI vs Surgical findings of fistula (n=121) 
Surgical findings 

MRI findings Present Absent Total 
Present 112 (TP) 1 (FP) 113 (93%) 
Absent 5 (FN) 3 (TN) 8 (7%) 
Total 117 (97%) 4 (3%) 121 

Table-3: MRI vs surgical findings of abscess (n=121) 
Surgical findings 

MRI findings Present Absent Total 
Present 107 (TP) 2 (FP) 109 (90%) 
Absent 10 (FN) 2 (TN) 12 (10%) 
Total 117 (97%) 4 (3%) 121 

DISCUSSION 
Perianal fistula and/or abscess has been diagnosed 
clinically in surgical OPDs traditionally but incidence of 
recurrence has led to the need of accurate preoperative 
diagnosis for planning of surgical procedure. MRI 
findings in peri-anal fistula were assessed in various 
studies previously and appeared to be quite accurate. In 
a study conducted by Rehman et al14, the MRI findings 
were in accordance with surgical findings in 10 out of 
11 patients regarding type and extent of fistula-in-ano. 
Statistical parameters showed that MRI has diagnostic 
accuracy of 90%, a sensitivity of 90%, and specificity of 
100% and in determining type and extent of peri-anal 
fistula.14 Similar findings were observed in another 
study conducted by Singh et al13 in which a total of 50 
patients were observed, per-operative findings 
confirmed perianal fistulae in 45 out of 50 patients. The 
sensitivity and specificity of MRI in correctly detecting 
and grading the primary tract was found to be 95.56% 
and 80% respectively; and for abscess, it was 87.50% 
and 95.24% respectively. High sensitivity was also 
observed in identification of secondary tract (93.75%), 
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correct localization of internal opening (95.83%) and 
detecting the horse-shoeing (87.50%).13 

MRI was not able to identify clearly the 
internal sphincter and anal mucosa, therefore the site of 
the internal opening was inferred by the proximity of the 
tract within the intersphincteric space.15 According to 
Halligan et al16, area of maximal intersphincteric sepsis 
is the probable site of internal opening. An internal 
opening was considered as correctly identified when it 
was at the correct level in the anal canal and was within 
the correct quadrant. Among total 48 internal openings 
found on surgery, MRI correctly identified 46 cases. In 
one case, internal opening was wrongly identified and 
case was actually a sinus tract.16  

CONCLUSION 
MRI is quite an accurate, non-invasive imaging 
technique for identifying the type and extent of peri-anal 
fistula and perianal abscess. It helps in pre-operative 
assessment and surgical planning for management. 
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