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af' OPEN ACCESS ABSTRACT
Introduction: Magnetic Resonance Imaging (MRI) is a key diagnostic tool for
Corresponding Author: evaluating perianal fistulas, offering detailed visualization of complex tracts and

abscesses compared to clinical examinations aiding in precise surgical planning.
Methods; This retrospective study was carried out involving 62 patients with
perianal fistulas using MRI and surgical findings. MRI assessed fistula tracts,
internal openings, and abscesses. Data were analyzed in SPSS for diagnostic
accuracy, sensitivity, and specificity.

Results; In this study, men aged 41-50 years demonstrated a higher incidence of
fistula-in-ano. The sensitivity and specificity of MRI for detecting secondary tracts
were both 100%, with a positive predictive value (PPV) of 76.9% and a negative
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Received: 07-12-2025 predictive value (NPV) of 85.7%. For abscess detection, MRI showed a sensitivity

Accepted: 26-12-2025 of 100%, specificity of 85.7%, PPV of 42.9%, and NPV of 100%. Additionally,

Available online: 31-01-2026 MRI was 100% sensitive and specific in identifying horseshoe fistulas. The study
also found that Grade 1 and Grade 2 fistulas, as assessed by MRI, were the most
prevalent.

Conclusion; MRI is crucial in improving the treatment of perianal fistulas by
offering detailed anatomical insights, such as the extent of sphincter involvement
above the fistula tract and the exact location of the internal opening. This
information significantly increases the likelihood of surgical success. In our study,
MRI displayed excellent sensitivity and specificity in identifying secondary tracts,
with strong predictive accuracy. It also demonstrated high reliability in detecting
abscesses and horseshoe fistulas. Additionally, the study found that Grade 1 and
Grade 2 fistulas were more commonly observed through MRI assessment.
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INTRODUCTION

A fistula-in-ano is an irregular passage that forms a connection with the rectum or anal canal through a recognizable
internal opening, typically between the anal canal and the surrounding perianal skin. This condition, though relatively
rare, affects approximately 10 out of every 100,000 people, predominantly men in their 40s [1].

Medical imaging is crucial for mapping out any hidden fistula tracts and determining how these tracts relate to the anal
sphincter. Misjudging this relationship can cause damage to the sphincter, potentially leading to anal incontinence. Thus,
understanding the fistula’s course relative to the sphincter is essential. However, imaging can also serve other purposes,
such as when physicians, including general practitioners or gastroenterologists, want to detect the presence of fistulas. In
such cases, detailed measurements of the fistula’s length may not be required, and a simpler MRI approach could be
sufficient. Moreover, as non-surgical treatment options continue to evolve, imaging is becoming increasingly important
in tracking therapy progress [2].

MRI has emerged as the preferred method for pre-surgery evaluation, often replacing the need for a surgical examination
under anesthesia (EUA) [2,3]. Many surgeons, however, still opt for endoanal ultrasound in assessing anal fistulas. While
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there is some variability in the findings, hydrogen peroxide-enhanced endoanal ultrasonography may offer results
comparable to MRI [4].

In addition to its accuracy in identifying the extent of the disease, MRI helps predict outcomes, guide treatment choices,
and monitor the effectiveness of therapy. When fistula extensions are overlooked during surgery, recurrences often
happen. In cases where the disease is more widespread, more invasive surgery is usually necessary [5,6].

METHODS

Aims and Objectives:

To evaluate the diagnostic accuracy of MRI in detecting and characterizing perianal fistulas and to assess its correlation
with surgical findings for improved treatment planning

Materials:

This retrospective study was conducted over eight months at the Tagore medical college and hospital, involving 62
patients with clinically suspected perianal fistulas. Patients aged above 18 years who consented to undergo MRI and
subsequent surgical intervention were included. Those with contraindications to MRI, such as metallic implants or
claustrophobia, were excluded. MRI was performed using a 1.5T scanner, with T1-weighted, T2-weighted, and fat-
suppressed T2-weighted sequences acquired in axial, coronal, and sagittal planes. The MRI assessed fistula tracts,
internal openings, abscesses, and secondary tracts, with fistulas were classified accordingly. Surgical intervention
followed within two weeks of MRI, and intraoperative findings, including the type of fistula, extent of tracts, and
abscesses, were documented for comparison with MRI results. Diagnostic accuracy, sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV) of MRI were calculated, with statistical analysis performed
using SPSS software, and significance defined as p < 0.05.

Data Analysis:

Data were collected using semi-structured questionnaires, MRI scans, and surgical findings, examining variables such as
age, gender, and characteristics of fistulas, including tracts and abscesses. The data were entered in MS Excel 2010 and
analyzed using SPSS (version 23.0). Descriptive statistics were used for categorical data, while numerical variables were
presented as mean and standard deviation. McNemar’s test assessed the agreement between MRI and surgery, and
diagnostic measures such as sensitivity, specificity, and accuracy were calculated. A p-value of <0.05 was considered
statistically significant. Top of Form

RESULTS

In our study, approximately 67.7% of the participants were male, indicating a notable male predominance among the
patient population. In terms of age distribution, the largest proportion of individuals, around 35.4%, fell within the 41 to
50-year age group. This was followed by 25.8% of patients who were between the ages of 31 and 40. Interestingly, only
a small fraction of the participants, specifically two patients, were over the age of 60, highlighting a lower incidence in
the older age group.
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Table 1. demonstrates that
MRI Findings Surgical Findings (Inter/Transphincteric Fistula) value
(Inter/Transphincteric Fistula) Intersphincteric Transphincteric p
Intersphincteric 46 0 0.001
Transphincteric 2 14 )
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MRI Findings Surgical Finding (Supra/Infralevator) p value
(Supralevator/Infralevator Fistula) Infralevator Supralevator

Infralevator 60 2

Supralevator 0 0 ]

In our study , two patients showed multiple external openings both in MRI and during surgery, and another two patients
had an opening near the scrotum in both MRI and surgical findings. Additionally, another two patients displayed multiple
internal openings in both MRI and surgical findings.

MRI demonstrated a sensitivity and specificity of 100% in detecting secondary tracts, with a positive predictive value
(PPV) of 76.9% and a negative predictive value (NPV) of 85.7%. For identifying abscesses, MRI also showed a
sensitivity of 100%, while the specificity was slightly lower at 85.7%. The PPV for abscess detection was 42.9%, with a
perfect NPV of 100%. Additionally, MRI exhibited 100% sensitivity and specificity in identifying horseshoe-shaped
fistulas.

Table 3: Sensitivity analysis (Secondary tract, abscess and horshoe Formation)

ol Surgical Finding (Secondary Tract)
MRI Finding (Secondary Tract) Present Absent p value
Present 20 0
Absent 0 36 0.001
ol Surgical Finding (Abscess)
MRI Finding (Abscess) Present Absent p value
Present 6 8
Absent 0 48 0.008
MRI Finding (Horshoeing) Surgical Finding (Horshocing) p value
Present Absent
Present 2 0
Absent 0 62 0.003

Figure 2: MRI (Grading of fistula)

B Gradel MmGrade2 M Grade3 Grade 4

In our study, MRI staging revealed that 24 patients had Grade 1 fistula, 22 patients had Grade 2, while 6 and 10 patients
were categorized under Grades 3 and 4, respectively. No cases of Grade 5 were observed

In our study in the detection of intersphincteric and transsphincteric fistulas, MRI exhibits an impressive sensitivity of
95.8% and a specificity of 100%. This is complemented by a positive predictive value (PPV) of 100% and a negative
predictive value (NPV) of 87.5%, highlighting the statistical significance of these findings. (Table

When evaluating infralevator fistulas, MRI demonstrates a perfect sensitivity of 100% alongside a PPV of 96.8%.
Furthermore, MRI showcases a sensitivity and specificity of 100% in detecting secondary tracts, with a PPV of 76.9%
and an NPV of 85.7%. (Table
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In terms of abscess identification, MRI also excels, achieving a sensitivity of 100% and a specificity of 85.7%. The PPV
for abscess detection is 42.9%, while the NPV remains perfect at 100%. Additionally, MRI confirms its reliability by
achieving 100% sensitivity and specificity in the detection of horseshoe-shaped fistulas.( Table

Table. Summary of Validity Indicator of MRI Vs Surgica Findings.

Validity Indicator | Inter/ Supra/ .
(MRI) ' Transphincter Fistula Infll)'alevator Fistula Secondary Tract | Abscess | Horshoeing
Sensitivity (%) 95.8 100 100 100 100
Specificity (%) 100 - 100 85.7 100

PPV (%) 100 86.8 76.9 42.9 100

NPV (%) 87.5 - 85.7 100 100
DISCUSSION

Several studies have established MRI as a crucial imaging technique for the preoperative evaluation and management of
perianal fistulas. MRI is particularly valuable due to its ability to provide highly detailed images of fistulas, associated
abscesses, and secondary extensions—areas that are often difficult to assess using other imaging methods. Additionally,
MRI can clearly define the anatomical relationships between fistulas and surrounding structures such as the anal
sphincters, pelvic floor, and levator ani muscle. This detailed information is vital for surgical planning to ensure the
complete removal of infected tissues and to minimize the risk of complications and recurrence. Research has also shown
that surgery guided by MRI significantly lowers recurrence rates [14].

Our findings align with those of Duc Vo et al., who also reported a higher prevalence of fistula-in-ano among men aged
40-50 years [14]

In our study of 31 patients, MRI and surgery both identified intersphincteric fistulas in 23 patients and transsphincteric
fistulas in 7 patients. No cases of supralevator extension were found in either MRI or surgical evaluation, whereas 30
patients had infralevator extensions confirmed by both methods. This supports the cryptoglandular theory of perianal
fistula development, which posits that infection originates in the anal glands within the intersphincteric plane and then
spreads into the sphincter muscles, leading to fistulas and anorectal abscesses.

Regarding diagnostic accuracy, MRI demonstrated a sensitivity and specificity of 100% for detecting secondary tracts,
with a positive predictive value (PPV) of 76.9% and a negative predictive value (NPV) of 85.7%. For abscess detection,
MRI showed 100% sensitivity, 85.7% specificity, a PPV of 42.9%, and an NPV of 100%. These findings are consistent
with previous research by Mahjoubi et al. and Singh K et al., who reported similar levels of sensitivity and specificity for
the detection of abscesses and secondary tract [12,15].

Horseshoe tracts are secondary tracts characterized by circular extensions on both sides of an internal opening. A typical
horseshoe-shaped fistula involves two tracts and a single internal opening, usually positioned near the midline at the
inferior border of the puborectalis muscle. These fistulas can extend into the intersphincteric, ischioanal, or supralevator
regions as tracts or abscesses. In our study, MRI demonstrated 100% sensitivity and 100% specificity for detecting
horseshoe tracts. These findings are consistent with the research by Beets-Tan et al., who reported 100% sensitivity,
specificity, and positive predictive value. Similarly, Barker et al. found a sensitivity of 97%, and Singh K et al. reported a
sensitivity of 87.5% and a specificity of 95.24% [12, 16, 17].

MRI can sometimes make it challenging to distinguish between the internal sphincter and the anal mucosa.
Consequently, the location of the tract within the intersphincteric space is often used as an indicator of the internal
opening's position. The site of maximal intersphincteric infection is usually the most probable location for the internal
opening. When this opening is identified at the appropriate level in the anal canal and the correct quadrant, it is
considered accurately located [16-18].

Some limitations in our study include the fact that only patients with a clinical diagnosis of perianal fistula were
considered for an MRI fistulogram, which may have led to inflated sensitivity and specificity rates for MRI.
Additionally, surgery may not be the definitive gold standard, as not all secondary tracts are explored during the
procedure. Other limitations include the short duration of the study and the small number of participants.

CONCLUSIONS

MRI plays a pivotal role in enhancing the treatment of perianal fistulas by providing detailed anatomical information,
such as the degree of sphincter involvement above the fistula tract and the precise location of the internal opening. This
level of detail greatly improves the chances of surgical success. In this study, men in their 40s and 50s were more
frequently diagnosed with fistula-in-ano. MRI demonstrated exceptional sensitivity and specificity in identifying
secondary tracts, with strong predictive values, and proved highly reliable in detecting both abscesses and horseshoe
fistulas. Moreover, the study revealed that Grade 1 and Grade 2 fistulas were more commonly identified through MRI.
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These findings underscore the essential role of MRI as a preoperative diagnostic tool, improving diagnostic accuracy and
enabling more targeted and effective treatment strategies for fistula-in-ano.
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