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Introduction: 
Perianal fistulas (PF) present significant clinical challenges due to their 
complexity and risk of recurrence. This study aimed to evaluate the role of MRI 
in the preoperative detection and characterization of perianal fistulae. 
 

Materials and Methods:  
A prospective cross-sectional study was conducted at Teaching Hospital-Erbil 
city-Kurdistan region-Iraq (March 2022–February 2023) involving 59 patients 
with symptomatic PFs. All underwent preoperative MRI using a 1.5T scanner 
with T1-weighted, T2-weighted, STIR, and diffusion-weighted sequences. Two 
radiologists independently analyzed images for fistula type (Parks’ 
classification), secondary extensions, and sphincter involvement. Findings 
were compared to intraoperative results.   
 

Results:  
The most common locations of the internal fistula opening were left 
anterolateral 16 (24.6%) and left posterolateral 14 (21.5%). The abscess was 
separated in 10 (15.4%) and connected in 4 (6.2%) of the fistulae. The most 
common type among males was the inter-sphincteric 40 (87.0%) compared 
with 10 (52.6%) among females (P = 0.004). The most common type of fistulae 
among those with no secondary branch was the inter-sphincteric 41 (85.4%) 
compared with 9 (52.9%) among those with secondary branch (P = 0.011). The 
incidence rates of separated and connected abscesses were 6 (12%) and 1 
(2%), respectively, among the inter-sphincteric fistulae (P = 0.007). 
 

Conclusion:  
The current study illustrates the significant role of MRI in the comprehensive 
preoperative evaluation of PFs. Given MRI's high accuracy in identifying fistula 
tracts, detecting secondary branches, associated abscesses, and determining 
the relationship of the fistula with the sphincter complex, improved surgical 
planning becomes possible. 
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Introduction 
Perianal fistulas (PFs) are abnormal 

epithelialized tracts that form between the 
anal canal and the perineal skin, often 
resulting from chronic infection and 
inflammation of the anal glands. (1). These 
fistulas typically develop following 
obstruction and subsequent infection of the 
anal glands, leading to abscess formation and 
fistulous tract development that may extend 
through or around the anal sphincter 
complex (2). The pathophysiology involves 
persistent inflammation, tissue necrosis, and 
the formation of a communication channel 
that can cause significant morbidity, 
including pain, discharge, and recurrent 
infections (3). 

Perianal fistulas are relatively common, 
affecting approximately 10 individuals per 
10,000 people (4). It often manifests in adult 
males, with peak incidence occurring 
between the third and fifth decades of life (5). 
Fistula-in-ano is mostly seen in younger 
individuals, exhibiting a male-to-female ratio 
of 2:1 (6). These fistulas are not only painful 
and irritating, but can also serve as a source 
of systemic infection dissemination. The most 
common presenting symptom is discharge, 
observed in 65% of patients (7). 

Surgical management remains the mainstay 
of treatment (8). Traditional diagnostic 
methods, such as physical examination and 
fistulography, are limited by poor soft-tissue 
resolution and operator dependency, often 
failing to delineate complex anatomical 
relationships with the anal sphincter complex 
(9). 

Magnetic resonance imaging (MRI) has 
become the benchmark for the preoperative 
assessment of PFs because of its exceptional 
soft tissue contrast resolution and 
multiplanar imaging capability. MRI enables 
detailed visualization of fistula anatomy, 
including the primary tract, secondary 
extensions, abscesses, and the relationship of 
the fistula to the anal sphincter muscles (10). 
This detailed mapping is critical for 
classifying fistulas according to established 
systems such as Parks’ classification, which 
categorizes fistulas based on their course 
relative to the sphincter complex, and St. 
James’ classification, which grades fistulas by 
complexity and associated complications. 
(10). Studies demonstrate MRI’s diagnostic 

accuracy, with sensitivities of 93–100% and 
specificities of 83–97% in detecting 
secondary tracts, abscesses, and levator ani 
involvement (11). 

Despite the recognized utility of MRI, several 
gaps remain in the literature. Many studies 
have focused on the diagnostic accuracy of 
MRI in detecting fistula tracts and internal 
openings, yet discrepancies between MRI 
findings and intraoperative observations 
persist, especially regarding complex fistulas 
and internal openings. The novelty of the 
present study lies in its comprehensive 
evaluation of MRI’s diagnostic accuracy in 
preoperative detection and classification of 
PFs using Parks’ criteria, coupled with an 
assessment of how MRI findings influence 
surgical decision-making. Therefore, the 
present study aimed to evaluate the role of 
MRI in preoperative detection and 
characterization of perianal fistulas. 

 
Methods and Materials 

Study design and setting 
This prospective observational cross-

sectional study was conducted at the 
Teaching Hospital-Erbil city-Kurdistan 
region-Iraq, a tertiary care center, from 
March 2022 to February 2023. The study 
aimed to evaluate the diagnostic accuracy 
and clinical utility of MRI in the preoperative 
assessment of PFs. 
 
Participants   

Participants were recruited consecutively 
from the Department of Colorectal Surgery 
at the Teaching Hospital-Erbil city. Inclusion 
criteria comprised: (1) patients of any age or 
gender presenting with symptomatic PFs 
(e.g., discharge, pain, or recurrent 
abscesses); (2) those with a history of prior 
surgical intervention for fistula recurrence; 
and (3) individuals scheduled for elective 
surgical management. Exclusion criteria 
included: (1) contraindications to MRI (e.g., 
metallic implants, pacemakers, cochlear 
implants); (2) severe claustrophobia; and 
(3) refusal to provide consent. A 
convenience sampling method was 
employed, enrolling all eligible patients 
presenting during the study period. The 
sample size of 59 was determined based on 
patient availability and the annual caseload 
of PF referrals to the hospital.   
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Data Collection and MRI Protocol 
Data were collected through structured 

clinical evaluations, MRI imaging, and 
surgical records. 

 
MRI Imaging protocol 

All patients had no bowel preparation, anal 
canal intervention, or fistula catheterization.  
An MRI was conducted with a 1.5 T body MRI 
equipment (Avanto) and a pelvic phased-
array coil.  The patients were positioned 
supinely throughout picture capture.  The 
imaging volume was designed to include the 
distal rectum and subcutaneous tissue, 
including the anal canal, sphincter muscles, 
ischiorectal fossa, levator muscle, and 
supralevator space. 

The MRI protocol included a fat-
suppressed non-contrast-enhanced T1-
weighted sequence (T1/FS) acquired in 
axial, coronal, and sagittal planes, with a 
repetition time/echo time (TR/TE) of 
650/13 ms, a section thickness of 3 mm, an 
interslice gap of 0.75 mm, a matrix size of 
384 × 216, a field of view (FOV) of 320 × 320 
mm, a received bandwidth of 15.5 kHz, and a 
scan duration of 4 minutes and 20 seconds.  
A T2-weighted sequence was acquired in the 
axial, coronal, and sagittal planes with a 
TR/TE of 5600/95 ms, a section thickness of 
3 mm, an interslice gap of 0.75 mm, a matrix 
size of 448 × 336, a FOV of 320 × 320 mm, a 
received bandwidth of 19 kHz, and a scan 
duration of 3 minutes and 49 seconds.  A 
STIR-weighted sequence was acquired in 
three planes with a TR/TE of 4410/33 ms, a 
section thickness of 3 mm, an interslice gap 
of 0.75 mm, a matrix size of 320 × 332046, a 
FOV of 320 × 270 mm, a received bandwidth 
of 16 kHz, and a scan duration of 4 minutes 
and 30 seconds.  The diffusion-weighted MRI 
was acquired in the axial plane with a 
repetition time (TR) of 6000 ms and an echo 
time (TE) of 84.2 ms, featuring a slice 
thickness of 4 mm, an interslice gap of 1 mm, 
a total of 24 slices, a matrix size of 192 × 126, 
a field of view (FOV) of 380 × 309 mm, a 
bandwidth of 124 kHz, four signal averages, 
b-values of 50, 400, and 800 s/mm², and a 
scan duration of 2 minutes and 50 seconds.  
The apparent diffusion coefficient (ADC) 
values of the fistulas were quantified using 
axial diffusion-weighted magnetic 
resonance imaging (DW-MRI) with a b-value 

of 50 s/m².  A circular region of interest 
(ROI) was positioned across the greatest 
suspicious area, and the mean ADC value 
together with its standard deviation (SD) 
were calculated (12). 
 
Image analysis 

The images were autonomously analyzed 
by proficient radiologists in pelvic MRI. The 
location of the abnormality was categorized 
radially, like a clock face, with the patient 
positioned in lithotomy (supine orientation 
of the body). Fistulas were categorized 
according to Park’s criteria (13, 14), which 
delineate Grade 1 as Intersphincteric Fistula, 
restricted to the intersphincteric space, and 
Grade 2 as Transphincteric Fistula, 
characterized by the extension of the tract 
past the external sphincter. Grade 3: 
Suprasphincteric Fistula resembles trans-
sphincteric but encircles the puborectalis 
and levator ani. Grade 4, identified as 
Extrasphincteric Fistula, indicates a 
suprasphincteric condition that opens high 
in the rectum, above the pelvic diaphragm 
(14,15). 
 
Ethical Considerations   

The study protocol received ethical 
clearance from college of medicine Ethics 
Committee. Written informed consent was 
obtained from all participants prior to 
enrollment. Patient confidentiality was 
ensured through anonymized data collection 
and secure storage.  
 
Statistical Analysis   

The data were analyzed using the Statistical 
Package for Social Sciences (SPSS, version 
26).  Descriptive statistics (mean, standard 
deviation, frequencies) include demographic 
and clinical characteristics. Fisher’s exact 
test was used (rather than the Chi-square 
test) when the anticipated frequency was 
below 5 in more than 20% of the table's cells.  
A p-value of < 0.05 was deemed statistically 
significant. 

 
Results 

Fifty-nine patients (with 65 anal fistulae) 
were included in the study. Their mean age ± 
(SD) was 39.34 ± (10.96) years, the median 
was 40 years, and the age range was 6-67 
years. The majority of the patients were in 
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the age range of 30-49 years, 7 (11.9%) were 
aged less than 30 years, and 8 (13.6%) were 
aged ≥ 50 years. The majority 42 (71.2%) of 

the patients were males, and 55 (93.2%) of 
the patients had one fistula (Table 1). 

 
Table 1. Basic characteristics of patients 

 No. (%) 
Age (years)   

< 30 7 (11.9) 
30-39 21 (35.6) 
40-49 23 (39.0) 
≥ 50 8 (13.6) 
Sex   

Female 17 (28.8) 
Male 42 (71.2) 

Number of fistulae   
One 55 (93.2) 
Two 2 (3.4) 

Three 2 (3.4) 
Total 59 (100.0) 

  The most common locations of the internal 
fistula opening were left anterolateral 16 
(24.6%) and left posterolateral 14 (21.5%), 
in addition to the other sites. The majority of 
the fistulae were of inter-sphincteric type 50 
(77.0%), and 13 (20%) were of the trans-
sphincteric type. The secondary branch was 
present in 7 (26.2%) of the fistulae, and the 
exit of the fistulae was mostly gluteal 64 

(98.5%). Regarding T2 hyper-intensity, it 
was marked in 42 (64.6%) of the fistulae, 
and mild in 18 (27.7%). The enhancement 
was present in 63 (96.9%) of the fistulae. No 
abscess was detected in the majority 51 
(78.5%) of the fistulae, the abscess was 
separated in 10 (15.4%) and connected in 4 
(6.2%) of the fistulae (Table 2). 

   
Table 2. Characteristics of the fistulae 

  No. (%) 
Location of internal opening   

Midline anterior 5 (7.7) 
Midline posterior 9 (13.8) 
Left anterolateral 16 (24.6) 

Left posterolateral 14 (21.5) 
Right anterolateral 9 (13.8) 

Right posterolateral 12 (18.5) 
Type of fistula   

Inter-sphincteric 50 (77.0) 
Trans-sphincter 13 (20.0) 
Supra-sphincter 1 (1.5) 

Superficial fistula 1 (1.5) 
Secondary branch   

Absent 48 (73.8) 
Present 17 (26.2) 

Exit location   
Gluteal 64 (98.5) 
Labial 1 (1.5) 

T2 hyper-intensity   
Absent 5 (7.7) 

Mild 18 (27.7) 
Marked 42 (64.6) 

Enhancement   
Absent 2 (3.1) 
Present 63 (96.9) 

Abscess   
Absent 51 (78.5) 

Separated 10 (15.4) 

Connected 4 (6.2) 

Total 65 (100.0) 
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  No significant association was detected 
between age and the type of fistula (P = 
0.341). The most common type among males 
was the inter-sphincteric 40 (87.0%) 
compared with 10 (52.6%) among females 
(P = 0.004). The most common type of 
fistulae among those with no secondary 

branch was the inter-sphincteric 41 (85.4%) 
compared with 9 (52.9%) among those with 
secondary branch (P = 0.011). No notable 
association (P = 0.231) was detected 
between the exit location and the type of 
fistula (Table 3). 

 

Table 3. Type of fistula by age, gender, secondary branch, and exit location 

  Type of fistula  

  
Inter-

sphincteric 
Trans-

sphincteric 
Supra-

sphincteric 
Superficial  

 N No. (%) No. (%) No. (%) No. (%) p* 

Age       

< 30 9 6 (66.7) 2 (22.2) 0 (0.0) 1 (11.1)  

30-39 22 17 (77.3) 5 (22.7) 0 (0.0) 0 (0.0)  

40-49 25 21 (84.0) 4 (16.0) 0 (0.0) 0 (0.0)  

≥ 50 9 6 (66.7) 2 (22.2) 1 (11.1) 0 (0.0) 0.341 

Gender       

Female 19 10 (52.6) 8 (42.1) 1 (5.3) 0 (0.0)  

Male 46 40 (87.0) 5 (10.9) 0 (0.0) 1 (2.2) 0.004 

Secondary branch 

Absent 48 41 (85.4) 6 (12.5) 0 (0.0) 1 (2.1)  

Present 17 9 (52.9) 7 (41.2) 1 (5.9) 0 (0.0) 0.011 

Exit location 

Gluteal 64 50 (78.1) 12 (18.8) 1 (1.6) 1 (1.6)  

Labial 1 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 0.231 

Total 65 50 (76.9) 13 (20.0) 1 (1.5) 1 (1.5)  

*By Fisher’s exact test. 

 
  No significant (P = 0.122) association was 
detected  between  T2    hyper-intensity   and  

enhancement (Table 4). 

 
Table 4. Enhancement by T2 hyper-intensity 

   Enhancement  

   Absent Present  

T2 hyper-intensity N No. (%) No. (%) p 

Absent 5 0 (0.0) 5 (100.0)  

Mild 18 2 (11.1) 16 (88.9)  

Marked 42 0 (0.0) 42 (100.0) 0.122* 

Total 65 2 (3.1) 63 (96.9)  

*By Fisher’s exact test 

 
It is evident in Table 5 that the trans-

sphincteric type of fistula is more liable for 
abscess formation, whether separated 4 
(30.8%) or connected 2 (15.4%). The 

incidence rates of separated and connected 
abscess were 6 (12%) and 1 (2%) 
respectively among the inter-sphincteric 
fistulae (P = 0.007) (Table 5). 
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Table 5. Incidence of abscess by type of fistula 
  Abscess  

  Absent Separated Connected  

Type of fistula N No. (%) No. (%) No. (%) P* 

Inter-sphincteric 50 43 (86.0) 6 (12.0) 1 (2.0)  

Trans-sphincteric 13 7 (53.8) 4 (30.8) 2 (15.4)  

Supra-sphincteric 1 0 (0.0) 0 (0.0) 1 (100.0)  

Superficial 1 1 (100.0) 0 (0.0) 0 (0.0) 0.007 

Total 65 51 (78.5) 10 (15.4) 4 (6.2)  

*By Fisher’s exact test 
 

Discussion 
Perianal fistulas present a considerable 

clinical challenge for surgeons due to their 
complex nature and high recurrence rates 
(16). Accurate preoperative assessment to 
determine the fistula tract, its relationship 
with the sphincter complex, and the 
presence of secondary branches and 
potential abscesses is crucial for selecting 
the appropriate surgical approach and for 
reducing recurrence and postoperative 
complications (17,18). This cross-sectional 
study examines the diagnostic accuracy, 
classification, and surgical implications of 
MRI in the preoperative evaluation of PFs. 
The present study demonstrated that MRI, 
employing various sequences such as T1, T2, 
STIR, and DWI, has possesses a high 
capability to identify and classify fistulas, as 
well as to detect sphincter involvement and 
secondary extensions. The findings of this 
study align with a multitude of previous 
research, which also highlighted the 
superiority of MRI in evaluating PFs 
compared to other imaging methods like 
fistulography and clinical examination. 
Numerous studies have reported the high 
sensitivity and specificity of MRI in 
identifying primary and secondary fistula 
tracts, abscesses, and their relationship with 
surrounding structures. Irshad et al. (19),  
conducted a research evaluating the 
diagnostic accuracy of magnetic resonance 
imaging in identifying and characterizing 
PFs, using surgical findings as the gold 
standard. The results indicated that MRI 
exhibited a sensitivity of 94.9%, specificity of 
83.3%, and a diagnostic accuracy of 93%. 
Additionally, in the study by Ahmad et al. 
(20), aimed at evaluating the role of MRI in 
identifying and classifying PFs to compared 

its outcomes with surgical results, MRI 
demonstrated good sensitivity and 
specificity in detecting and classifying PFs. 
The results indicated that MRI has excellent 
diagnostic performance in evaluating PFs, 
and accurate preoperative assessment is 
essential to prevent complications and 
recurrences, thereby reducing the need for 
additional surgeries. The findings of the 
current study revealed that most fistulas 
were of the intersphincteric type, a finding 
consistent with other studies showing a high 
prevalence of this type of fistula. In the study 
by Issa et al. (21), which examined the 
clinical and radiological characteristics of 
PFs, most fistulas were intersphincteric. In 
this study, most fistulas were observed in 
males, which aligns with the higher male-to-
female ratio found in other research, 
including studies conducted in Spain (22), 
and Egypt (4), where a higher prevalence of 
fistulas in males compared to females was 
identified. In this study, the standard MRI 
protocol included T1-weighted, T2-
weighted, STIR, and diffusion-weighted 
sequences, which allowed for a 
comprehensive visualization of secondary 
extensions and abscesses. Consequently, 
several secondary branch fistulas were 
reported, a feature often missed by 
conventional imaging methods such as 
fistulography. These findings agree with the 
study by Zhao et al. (14), which 
demonstrated the superior diagnostic 
accuracy of MRI in detecting complex 
anatomical relationships, particularly in 
suprasphincteric and extrasphincteric cases. 
However, a study by Akhoundi et al. (23), 
indicated that endoanal ultrasound might be 
a relatively more accurate method than MRI 
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for diagnosing PFs. The differences in results 
could be attributed to variations in study 
populations, MRI protocols used, and 
radiologists' experience. The findings of this 
study highlight that transsphincteric fistulas 
are more prone to abscess formation. This 
emphasizes the clinical utility of MRI in 
identifying high-risk cases that require 
aggressive surgical intervention. This 
observation aligns with the findings of 
Hagelberg et al. (24), who demonstrated the 
predictive value of MRI for abscess 
complications. By directly correlating 
abscess incidence with fistula type, the 
present study emphasizes the importance of 
this association. The correlation between 
MRI findings and intraoperative results was 
a notable aspect of the present study. The 
precise imaging of sphincter involvement 
provided by MRI facilitates tailored 
approaches, such as fistulotomy for 
intersphincteric fistulas versus seton 
placement for transsphincteric types, 
thereby minimizing recurrence risks. This 
result is consistent with the studies by 
Sudoł-Szopińska et al. (25), and Algazzar et 
al. (12), which indicated that MRI-guided 
surgical planning leads to superior 
outcomes.  

Moreover, the detailed information from 
MRI assists surgeons in avoiding 
unnecessary sphincter damage, thereby 
reducing the risk of complications (26). This 
prospective study, which employed 
standardized imaging protocols and direct 
comparison with intraoperative findings, 
improves the image quality and reliability of 
results. Additionally, observer bias was 
minimized by having images analyzed by 
two radiologists. However, the study's 
generalizability is somewhat limited due to 
being conducted in a single center and 
having a small sample size, which was 
determined based on patient availability. 
The direct impact of MRI on surgical 
adjustments or long-term patient outcomes, 
such as recurrence rates, is not reported in 
the results, despite its importance being 
mentioned in the introduction. 

 
Conclusion  

This study demonstrates the significant 
and pivotal role of MRI in the comprehensive 
preoperative evaluation of PFs. Given its 

high accuracy in identifying fistula tracts, 
detecting secondary branches, associated 
abscesses, and their relationship with the 
sphincter complex, MRI provides surgeons 
with the necessary information to make 
informed treatment decisions. This enables 
the selection of the optimal therapeutic 
strategies, prevents potential sphincter 
muscle damage, improves surgical success 
rates, and reduces the risk of disease 
recurrence and unwanted postoperative 
complications. 
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