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Abstract: Objective: This study aimed to comprehensively evaluate perianal fistulas and their related complications 
using magnetic resonance imaging (MRI). Methods: We enrolled 115 eligible patients who underwent preoperative 
perianal MRI. Primary fistulas, internal and external openings, and related complications were evaluated using MRI. 
All fistulas were classified according to Park’s classification, Standard Practice Task Force classification, St. James’s 
grade, and the position of the internal opening. Results: In total, 169 primary fistulas were detected in 115 patients; 
73 (63.5%) patients had a single primary tract and 42 (36.5%) patients had multiple primary tracts, and 198 inter-
nal and 129 external openings were identified. Based on Park’s classification, 150 (88.7%) primary fistulas were 
classified into the following types: intersphincteric (82, 54.7%), trans-sphincteric (58, 38.6%), suprasphincteric (8, 
5.3%), extrasphincteric (1, 0.7%), and diffuse intersphincteric with trans-sphincteric (1, 0.7%) types. Based on St. 
James’s grade, 149 fistulas were classified into grade 1 (52, 34.9%), grade 2 (30, 20.1%), grade 3 (20, 13.4%), 
grade 4 (38, 25.5%), and grade 5 (9, 6.1%). We detected 92 (54.4%) simple and 77 (45.6%) complex perianal fis-
tulas and 72 (42.6%) high and 97 (57.4%) low perianal fistulas. Furthermore, we detected 32 secondary tracts in 
23 (20.0%) patients and 87 abscesses in 60 (52.2%) patients. Levator ani muscle involvement and extensive soft 
tissue edema were detected in 12 (10.4%) and 24 (20.9%) patients, respectively. Conclusion: MRI is a valuable and 
comprehensive tool that can not only be used to determine the general condition of perianal fistulas but also to 
classify them and identify related complications.
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Introduction

A perianal fistula is an abnormal condition that 
develops between the anal canal and the peri-
neal skin or in the perianal region [1]. Although 
its overall incidence is not high, it causes con-
siderable morbidity in young and middle-aged 
men [1, 2]. Patients with perianal fistula may be 
completely asymptomatic or present with local 
pain and secretions [3]. According to the cryp-
toglandular theory, perianal fistulas are devel-
oped by the occlusion of anal gland drainage 
into the lumen of the anal canal, spreading the 

infection to the fatty areolar tissue, which has 
little inherent resistance to its progression [4]. 
Surgery is the main treatment strategy for peri-
anal fistulas and is based on the classification 
of the fistula and the degree of involvement of 
surrounding pelvic structures, particularly the 
detection of secondary fistula tracts and 
abscesses in the surrounding tissues. Surgery 
for perianal fistulas can minimize their recur-
rence rate and the risk of incontinence when 
eradicating the fistulas; however, a complex fis-
tulizing process can greatly reduce treatment 
efficacy. Therefore, the precise and comprehen-
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sive preoperative evaluation of perianal fistulas 
is an important diagnostic strategy that can 
break this vicious circle and improve the suc-
cess rate of surgery [5]. Studies have reported 
that magnetic resonance imaging (MRI) affects 
perianal fistula-related treatment outcomes 
and patient care [6, 7].

MRI is the most accurate and widely accepted 
gold standard imaging technique to define the 
anatomy of the anal canal and perianal fistulas 
[8, 9]. The use of an optimal MRI technique for 
the preoperative evaluation of perianal lesions 
can help accurately identify potential risk fac-
tors and assist physicians in selecting the best 
surgical approach. High-resolution MRI has 
been proven to provide superior results over 
the clinical examination, endoluminal ultra-
sound (EUS), and computed tomography (CT) 
for evaluating perianal fistulas, their classifica-
tion, and associated complications [10, 11]. 
MRI can accurately delineate the presence and 
course of the primary fistulous track and iden-
tify the presence and site of secondary exten-
sions and accompanying abscesses [12-14]. 

An accurate and comprehensive evaluation of 
primary tracks, associated complications, and 
abscesses can improve surgical outcomes and 
minimize complications, such as fecal inconti-
nence and recurrent lesions [15]. Therefore, 
herein, we evaluated a group of consecutive 
patients with perianal fistulas and identified 
the presence and course of a primary fistulous 
track as well as the classification and associ-
ated complications of fistulas, such as second-
ary fistula, abscess, levator ani muscle involve-
ment, and edema. This study may provide 
objective support for optimizing treatment 
strategies and patient care based on the accu-
rate and time-efficient analysis of perianal MRI 
examination results. 

Materials and methods

Study population

In this study, we included patients with perianal 
fistulas who underwent preoperative MRI and 
surgery at the Xi’an Hospital of Traditional 
Chinese Medicine, Xi’an, China, from March 1, 
2022, to August 15, 2022. This study was con-
ducted following the Declaration of Helsinki (as 
revised in 2013) and was approved by the 
Clinical Research Ethical Committee of the 

Xi’an Hospital of Traditional Chinese Medicine 
(ref no: LLSCPJ2022061).

The inclusion criteria were as follows: (1) 
patients aged 11-80 years; (2) those with fistu-
la symptoms and who were recommended for 
MRI by an anorectal physician; and (3) those 
with clinically diagnosed perianal fistula via 
physical or imaging examination of the pelvic 
region.

The exclusion criteria were as follows: (1) 
patients with fistulas due to Crohn’s disease 
(CD); (2) those who underwent perianal opera-
tion; (3) those with other perianal diseases 
(e.g., hemorrhoids, rectal prolapse, or perianal 
neoplasms); (4) those with poor-quality MRI 
images; and (5) those who could not tolerate 
MRI examination.

MRI equipment and image acquisition

Patients were placed in the supine position  
and examined using 1.5 tesla MRI scanners 
(Magnetom Avanto, Siemens Limited, Germany) 
equipped with a six-channel phased-array sur-
face coil. None of the patients used oral spe- 
cial intestinal preparations or rectal contrast 
agents. After identifying the three planes, sagit-
tal images, oblique coronal and axial images 
that were parallel and perpendicular to the long 
axis of the anal canal were obtained and used. 
The following images were taken: oblique axial 
T1-weighted turbo spin-echo (T1W TSE), sagit-
tal fat-saturated (FS) T2-weighted TSE (T2W 
TSE), oblique coronal FS T2W TSE, oblique cor-
onal T2W TSE, and oblique axial FS T2W TSE. 
The field of view (FOV) of the MRIs included the 
supralevator planes and levator ani muscles, 
which are the anatomical sites that can be 
affected during the clinical course of perianal 
fistulas.

The parameters of each sequence were as fol-
lows: oblique axial T1W TSE: time of repetition 
(TR)/time of echo (TE) = 3.79/1.53 ms, slice 
thickness = 1.4 mm, slice spacing = 0.0 mm, 
FOV = 260 mm, and matrix = 288 × 320; sagit-
tal FS T2W TSE: TR/TE = 3500/83 ms, slice 
thickness = 2.0 mm, slice spacing = 0.0 mm, 
FOV = 280 mm, and matrix = 230 × 256; 
oblique coronal FS T2W TSE: TR/TE = 3500/83 
ms, slice thickness = 2.0 mm, slice spacing = 
0.0 mm, FOV = 280 mm, and matrix = 230 × 
256; oblique coronal T2W TSE: TR/TE = 
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3500/83 ms, slice thickness = 2.0 mm, slice 
spacing = 0.0 mm, FOV = 280 mm, and matrix 
= 230 × 256; and oblique axial FS T2W TSE: 
TR/TE = 5000/83 ms, slice thickness = 2.0 
mm, slice spacing = 0.0 mm, FOV = 280 mm, 
and matrix = 230 × 256.

MRI assessment

All MRI images were independently evaluated 
by at least two radiologists with > 10 years of 
experience in interpreting MRI results. In case 
of inconsistencies between their analysis, the 
final judgment was made by a radiologist with > 
20 years of experience in interpreting MRI 
results.

Diagnosis of perianal fistulas using MRI was 
based on the shape (linear or oval structure 
surrounded by an irregular area), visualization 
of signal intensities (isointense to hyperintense 
on T2-weighted images), and extension of the 
fistula. When a perianal fistula was detected, 
its internal (the beginning of the fistula) and 
external openings were identified. The internal 
orifice is the opening through which the fistula 
drains into the lumen of the anal canal. The 
radial site of the internal opening was defined 
based on clock positions (12 o’clock anterior 
and 6 o’clock posterior). If the primary fistula 
terminated blindly in the subcutaneous fat tis-
sue, it was named the sinus track. Because 
there may be more than one external opening 
other than the perianal region, the openings 
were defined as gluteal, perineal, labial, or ret-
roscrotal openings.

Classification of the perianal fistulas

All perianal fistulas were classified according to 
Park’s classification, Standard Practice Task 
Force (SPTF) classification, St. James’s grade, 
and the position of the internal opening. 

Park’s classification: According to Park’s clas-
sification, perianal fistulas were classified  
into intersphincteric, trans-sphincteric, supra-
sphincteric, and extrasphincteric types [16].

St. James’s grade: According to St. James’s 
grade, anal fistulas were divided into five grades 
(grades 1-5) based on MRI results [13]. This 
grading mainly considers the relationship 
between the fistula and sphincter and the pres-
ence of an abscess or a secondary fistula.

SPTF classification: The SPTF classification was 
developed by the American Society of Colon 
and Rectal Surgeons. According to the SPTF 
classification, perianal fistulas were classified 
into “simple” and “complex” types [17].

Classification according to the position of the 
internal opening: Perianal fistulas were classi-
fied into low and high types based on the posi-
tion of the internal opening. The perianal fistu-
las with the internal opening located near the 
deep part of the upper external sphincter mus-
cles were defined as high perianal fistulas, 
whereas those in lower regions of the external 
sphincter muscle were defined as low perianal 
fistulas.

Defining the secondary fistulas and abscesses

Secondary fistulas and abscesses were defined 
based on their anatomical location. Primary 
fistula-associated secondary tracks may extend 
into the ischioanal, gluteal, perineal, or supral-
evator regions. During image interpretation, 
according to the standards recommended by 
Singh et al. and Torkzad et al., fluid collection or 
extension of the fistula larger than 10 mm in 
diameter was determined as an abscess [18, 
19].

Statistical analysis

The primary outcomes of the study were com-
prehensive descriptions of the perianal fistula, 
its classification, and associated complica-
tions. SPSS 19.0 version statistical software 
was used and descriptive statistics were pro-
vided. Continuous variables were expressed as 
mean ± standard deviation (

_
x  ± s) or median, 

and categorical variable were represented by 
percentage (%).

Results

General characteristics of the patients

A total of 115 patients met the inclusion crite-
ria. Of these, 101 (87.8%) were males aged 
37.8 ± 11.1 years (median = 39 years), and 14 
(12.2%) were females aged 44.4 ± 14.5 years 
(median = 37 years). A total of 87 (75.7%) 
patients presented with the sensation of the 
anus bearing down and/or anal discomfort, and 
27 (23.5%) patients had obvious perianal pain. 
Secretion outflow in the perianal region was 
observed in 77 (70.0%) patients, and skin itch-
ing was observed in 19 (16.5%) patients.
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Evaluation of the primary fistulas and their 
internal and external openings

A total of 169 primary fistulas were detected in 
115 patients. Seventy-three (63.5%) patients 
had single (Figure 1B), 34 (29.5%) patients had 
two, six (5.2%) patients had three (Figure 3E-H), 
one (0.9%) patient had four, and one (0.9%) 

patient had six primary tracts (Table 1). The 
inner diameter of the fistulas was 0.2-1.0 cm, 
and the length was 1.0-11.5 cm.

Among the 115 patients, 198 internal openings 
(Figures 1A, 3A, 3B and 4A) were identified, 29 
(14.6%) of which were independent internal 
openings. Regarding radial sites, among the 

Figure 1. 58-years old female patient with perianal fistula, intermittent secretion outflow for 1 year. Oblique axial FS 
T2WI (A) shows an internal opening at 6 o’clock (yellow arrow). Oblique coronal FS T2WI (B) shows fistula (orange 
arrow) and external opening (red arrow). FS T2WI: fat suppression T2 weighted imaging.

Figure 2. A cohort of perianal fistula cases, which was classified according to Park’s classification. Oblique coronal 
FS T2WIs (A-C) show the fistula passes through the external sphincter, which is a trans-sphincteric perianal fistula 
(orange arrow). Oblique coronal FS T2WI (D) shows a intersphincteric perianal fistula (orange arrow). Oblique coronal 
FS T2WI (E) shows a suprasphincteric perianal fistula (orange arrow). Sagittal FS T2WI (F) shows a extrasphincteric 
perianal fistula (orange arrow). * shows internal sphincter; # shows external sphincter. FS T2WI: fat suppression T2 
weighted imaging.
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198 internal openings, 44 (22.2%) were at the 
1-3 o’clock position, 70 (35.4%) at the 4-6 
o’clock position, 49 (24.7%) at the 7-9 o’clock 
position, and 35 (17.7%) at the 10-12 o’clock 
position (Table 1). The distance between the 
inner opening and the anal verge was 0-6.6 cm.

A total of 50 (29.6%) primary fistulas in 22 
(19.1%) patients showed a distal blind end. A 
total of 129 external openings were identified 
in 93 (80.9%) patients. Of these, 69 (74.2%) 
patients had one external opening (Figure 1B), 
and 24 (25.8%) had multiple external openings 
as follows: 16 (66.6%) patients, two; six (25.0%) 
patients, three; one (4.2%) patient, four; and 
one (4.2%) patient, six (Figure 3C and 3D). 
Among the 129 external openings, 41 (31.8%) 
had cutaneous openings in the left buttock, 40 
(31.0%) in the right buttock, 21 (16.3%) in the 
middle line of both buttocks, 10 (7.7%) in the 
left perineum, 13 (10.1%) in the right perineum, 
3 (2.3%) in the middle line of the perineum, and 
one (0.8%) in the middle-lower segment of the 
vagina (Table 1).

Various classifications of the perianal fistulas

Among the 169 primary fistulas, 150 (88.7%) 
were classified according to the Park’s classifi-
cation; the intersphincteric (Figure 2D) and 
trans-sphincteric types (Figure 2A-C) were the 
most abundant (82; 54.7% and 58; 38.6%, 
respectively). The suprasphincteric type (Figure 
2E) was relatively rare (8; 5.3%), and the 
extrasphincteric type was the least abundant 
(only one; 0.7%) (Figure 2F). The other fistula 
(0.7%) was of the diffuse intersphincteric with 
the trans-sphincteric type (Table 2). The fistu-
las that could not be classified using Park’s 
classification included 13 (68.4%), five (26.3%), 
and one (5.3%) submucosal, high deep inter-
muscular, and rectovaginal fistulas, respective-
ly (Table 2).

Among the 169 primary fistulas, 149 were clas-
sified according to the St. James’s grade; 52 
(34.9%), 30 (20.1%), 20 (13.4%), 38 (25.5%), 
and nine (6.1%) fistulas were of grades 1, 2, 3, 
4, and 5, respectively (Table 2).

Figure 3. 38-years old male patient with perianal fistula. Oblique axial FS T2WIs (A, B) show internal openings at 2 
o’clock, 3 o’clock, 8 o’clock and 12 o’clock respectivly (yellow arrow). Oblique axial FS T2WIs (C, D) show multiple 
external openings on bilateral buttocks and right perineum (red arrow). Oblique coronal FS T2WIs (E-G) and oblique 
coronal T2WI (H) show bilateral intersphincteric and left transsphincteric anal fistula (orange arrow). Sagittal FS 
T2WIs (I-K) show primary fistula (orange arrow) and secondary fistula (green arrow). Oblique axial FS T2WI (L) shows 
associated abscess in left ischioanal space (blue arrow). FS T2WI: fat suppression T2 weighted imaging.
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Table 1. Evaluation of primary fistulas, internal and exter-
nal openings of perianal fistulas

N (%)
Patients with primary fistula 115
    With single primary fistula 73 (63.5%) 
    With multiple primary fistulas 42 (36.5%) 
        2 primary fistulas 34 (29.5%)
        3 primary fistulas 6 (5.2%)
        4 primary fistulas 1 (0.9%)
        6 primary fistulas 1 (0.9%)
Internal opening 198
    Form of internal openings
        independent internal openings 29 (14.6%)
        dependent internal openings 169 (85.4%)
    Site of internal openings
        1-3 o’clock 44 (22.2%)
        4-6 o’clock 70 (35.4%)
        7-9 o’clock 49 (24.7%)
        10-12 o’clock 35 (17.7%)
Patients with external opening 93
    With single external opening 69 (74.2%)
    With multiple external openings 24 (25.8%)
        2 external openings 16 (66.6%) 
        3 external openings 6 (25.0%)
        4 external openings 1 (4.2%)
        6 external openings 1 (4.2%)
External opening 129
    Cutaneous distribution of external opening
        left buttock 41 (31.8%)
        right buttock 40 (31.0%)
        middle line of buttocks 21 (16.3%)
        left perineum 10 (7.7%)
        right perineum 13 (10.1%)
        middle line of perineum 3 (2.3%)
        middle-lower segment of the vagina 1 (0.8%)

In total, 92 (54.4%) and 77 (45.6%) perianal fis-
tulas were divided into simple and complex 
types, respectively, according to the SPTF clas-
sification (Table 2).

Further, 72 (42.6%) and 97 (57.4%) perianal fis-
tulas were divided into high and low types, 
respectively, according to the position of the 
internal opening (Table 2).

Complications associated with the perianal 
fistulas

A total of 87 abscesses were detected in 60 
(52.2%) patients (Figure 3L). Among them, 10 
and 2 were horseshoe (Figure 4A, 4C) and 

Y-shaped abscesses, respectively. 
The maximum abscess diameter was 
2.5 ± 1.7 cm. Abscess locations were 
as follows: 19 (21.8%) in the subcuta-
neous space of the buttocks, 15 
(17.3%) in the intersphincteric space, 
13 (14.9%) in the perianal region, 
seven (8.1%) in the high deep inter-
muscular space, seven (8.1%) in the 
subcutaneous space of the perineum, 
one (1.1%) in the perineal corpuscle, 
four (4.6%) in the levator ani region, 
five (5.7%) in the right ischioanal 
space, seven (8.1%) in the left ischio-
anal space, two (2.3%) in the right 
ischiorectal space, three (3.4%) in the 
submucosal space, two (2.3%) in the 
external sphincter region, and two 
(2.3%) in the internal sphincter region 
(Table 3).

A total of 32 secondary tracts were 
detected in 23 (20.0%) patients (25 
primary tracts) (Figure 3I-K); 17 
(73.9%) and six (26.1%) patients had 
one and multiple secondary tracts, 
respectively, of which four (17.5%) had 
two, one (4.3%) had three, and one 
(4.3%) had four secondary tracts 
(Table 3).

The involvement of the bilateral leva-
tor, right levator, and left levator ani 
muscles was detected in five (41.7%) 
(Figure 4D), six (50.0%), and one 
(8.3%) patient, respectively (Table 3).

Extensive soft tissue edema was 
observed in 24 (20.9%) patients. 
Edema distribution was as follows: the 
subcutaneous space of both buttocks 

in 8 (33.3%) patients (Figure 4B), subcutane-
ous space of the left buttock in one (4.2%) 
patient, subcutaneous space of the right but-
tock in two (8.3%) patients, subcutaneous 
space of both buttocks with the subcutaneous 
space of the perineum in one (4.2%) patient, 
subcutaneous space of the right buttock with 
the subcutaneous space of the perineum in 
one (4.2%) patient, right ischioanal space with 
the subcutaneous space of the right buttock in 
two (8.3%) patients, left ischioanal space with 
the subcutaneous space of the left buttock in 
two (8.3%) patients, bilateral ischioanal space 
with the bilateral subcutaneous space of the 
buttocks in two (8.3%) patients, subcutaneous 
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Figure 4. A 22-year old male patient with perianal fistula and abscess. Oblique axial FS T2WI (A) shows internal 
opening at 6 o’clock (yellow arrow). Oblique axial FS T2WI (A) and oblique coronal T2WI (C) show horseshoe abscess 
formation in intersphincter space (blue arrow). Oblique axial FS T2WI (B) shows extensive soft tissue edema in 
subcutaneous space of both buttocks (red arrow). Oblique coronal FS T2WI (D) shows inflammatory involvement of 
levator ani muscle (orange arrow). FS T2WI: fat suppression T2 weighted imaging.

space of the perineum in one (4.2%) patient, 
postanal space in one (4.2%) patient, bilateral 
ischiorectal space in two (8.3%) patients, and 
bilateral subcutaneous space of the buttocks 
with the bilateral ischioanal space and right 
ischiorectal space in one (4.2%) patient (Table 
3).

Discussion

A total of 115 patients with 169 primary fistu-
las were identified in the present study, and an 
MRI evaluation of their perianal region revealed 
the presence and course of the fistulous track, 
classification, and associated complications. 
MRI was important in determining the fistulous 
track, internal and external openings, second-
ary tracks, abscess, Park’s and SPFT classifica-
tions, St. James’s grade, levator ani muscle 
involvement, and perianal soft tissue edema.

The etiology of the perianal fistula varies, and 
its etiological risk factors may include tubercu-

losis, pelvic infection, pelvic malignancy, deliv-
ery trauma, diverticulitis, and radiation therapy 
[14]. CD is an extremely common risk factor 
[20, 21]. However, most cases of perianal fis-
tula are considered idiopathic, and the most 
widely used theory for its pathogenesis is the 
cryptoglandular hypothesis. The anal glands 
distributed along the anal wall (mainly in the 
intersphincteric space) at the dentate line level 
are discharged into the anal canal through 
ducts opening into the crypts of Morgagni. 
Blockage of the drainage tube may lead to 
infections in the intersphincteric anal gland 
entering the intersphincteric space through the 
internal sphincter or penetrating the ischioanal 
space through the internal and external sphinc-
ters. This may subsequently lead to fistula tract 
or abscess formation in the corresponding 
location [5]. Patients with pelvic infection, pel-
vic tumors, leukopenia, and CD were excluded 
from our study at the time of enrollment. 
Therefore, all 115 patients were considered 
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Table 2. Various classifications of perianal fistulas
N (%)

Primary fistulas 169
Park’s classification 150
    intersphincteric 82 (54.7%)
    trans-sphincteric 58 (38.6%)
    suprasphincteric 8 (5.3%)
    eatrasphincteric 1 (0.7%)
    diffuse intersphincteric with trans-sphincteric 1 (0.7%)
Other types except Park’s classification 19
    submucosal 13 (68.4%)
    high deep intermuscular space 5 (26.3%)
    rectovaginal fistula 1 (5.3%)
St. James’s grade 149
    grade 1 52 (34.9%)
    grade 2 30 (20.1%) 
    grade 3 20 (13.4%) 
    grade 4 38 (25.5%) 
    grade 5 9 (6.1%)
SPTF classification 169
    simple 92 (54.4%)
    complex 77 (45.6%)
Classification by position of internal opening 169
    high site 72 (42.6%)
    low site 97 (57.4%)

idiopathic. Therefore, perianal fistulas are pos-
sibly caused by anal gland infection and poor 
drainage.

Perianal fistula dominantly affects young and 
middle-aged men. In our study, 104 men and 
14 women (ratio, 8.8:1.2) were included, and 
the median ages were 39 and 37, respectively. 
The above results are consistent with those of 
a previous study [22]. Some researchers 
believe that perianal fistulas tend to occur in 
young and middle-aged men because their anal 
glands are developing and cells are proliferat-
ing with exuberant secretions. Additionally, in 
men, the anal gland duct is curved [23], and 
siltation may easily occur because of excess 
secretions.

To reasonably manage the fistula and drain any 
abscess present, the course of the primary and 
secondary tracts and their relationship with the 
sphincter tissue should be determined via peri-
anal fistula surgery [15]. The use of MRI for 
perianal fistulas was first reported in the early 
1990s [24]. Previous study indicated that the 

surgeons’ awareness of the MRI results 
before fistula surgery could decrease 
the recurrence rate of anal fistulas [7]. 
The commonly used imaging tech-
niques before introducing MRI to evalu-
ate perianal fistulas included fistulogra-
phy, EUS, and CT using rectal and 
intravenous contrast agents. However, 
some limitations exist in applying the- 
se technologies. Fistulography cannot 
show the anal sphincter and determine 
its relationship with the fistula [25]. 
Defining subtle fistulas and abscesses 
using CT is difficult because of its low 
soft tissue resolution [26]. Furthermore, 
the suprapapillary or secondary ducts 
cannot be detected using EUS owing to 
its limited FOV [10]. With technological 
advancements, MRI has proven to be 
crucial in evaluating perianal fistulas 
and is currently considered the gold 
standard method [27].

Most patients have a single primary fis-
tula; however, some patients can have 
multiple fistulas. In our study, we found 
that 73 and 34 patients had single and 
multiple primary fistulas, respectively. 
Moreover, one patient had six primary 

fistulas, and the patient’s constitution and liv-
ing habits were possibly the contributing fac-
tors for these fistulas. Once a perianal fistula is 
detected, the internal opening can be identified 
(the origin of the fistula can be located in the 
anus or lower rectum). The fistula drains into 
the lumen of the anal canal through its internal 
orifice. The internal orifice of most fistulas is 
located at the levels of the dentate line and 
posterior midline [28]. The anal region from the 
feet of the patient in the supine position is 
observed to determine the “anal clock”, which 
is a widely used term to describe the site and 
direction of the fistula tracts [12-14]. In our 
study, 70 (35.4%) internal openings were locat-
ed at the 4-6 o’clock position, followed by 49 
(29%) at the 7-9 o’clock position, implying that 
64.4% of the internal openings were on the 
posterior wall of the anus-rectum. These results 
are consistent with those obtained from previ-
ous studies. Usually, primary fistula tracts have 
internal and external openings. The primary 
tract is called the sinus track when it blindly ter-
minates in the subcutaneous fat tissue. In this 
study, 50 (29.6%) primary fistulas with blind 
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Table 3. Perianal fistula patients and associated conditions
Patients(%) N (%)

Patients 115

    Male 101

    Female 14

With or no abscesses

    No abscesses 55 (47.8%)

    With abscesses 60 (52.2%) 87

        subcutaneous space of buttocks 19 (21.8%)

        intersphincteric 15 (17.3%)

        Perianal 13 (14.9%)

        high deep intermuscle space 7 (8.1%)

        subcutaneous space of perineum 7 (8.1%) 

        perineal corpuscle 1 (1.1%)

        levator ani region 4 (4.6%)

        right ischioanal space 5 (5.7%)

        left ischioanal space 7 (8.1%)

        right ischiorectal space 2 (2.3%)

        submucosal space 3 (3.4%)

        external sphincter region 2 (2.3%)

        internal sphincter region 2 (2.3%)

With or no secondary fistula

    No secondary fistula 92 (80.0%)

    With secondary fistula 23 (20.0%) 32

        1 secondary fistula 17 (73.9%) 17 (53.1%)

        2 secondary fistulas 4 (17.5%) 8 (25.0%)

        3 secondary fistulas 1 (4.3%) 3 (9.4%)

        4 secondary fistulas 1 (4.3%) 4 (12.5%)

With or no levator ani muscle involvement

    No levator ani muscle involvement 103 (89.6%)

    With levator ani muscle involvement 12 (10.4%)

        Involvement of bilateral levator ani muscle 5 (41.7%)

        Involvement of right levator ani muscle 6 (50.0%)

        Involvement of left levator ani muscle 1 (8.3%)

With or no extensive soft tissue edema

    No extensive soft tissue edema 91 (79.1%)

    With extensive soft tissue edema 24 (20.9%)

        subcutaneous space of both buttocks 8 (33.3%)

        subcutaneous space of left buttock 1 (4.2%)

        subcutaneous space of right buttock 2 (8.3%)

        subcutaneous space of both buttocks with subcutaneous space of perineum 1 (4.2%)

        subcutaneous space of right buttock with subcutaneous space of perineum 1 (4.2%)

        right ischioanal space with subcutaneous space of right buttock 2 (8.3%)

        left ischioanal space with subcutaneous space of left buttock 2 (8.3%)

        bilateral ischioanal space with bilateral subcutaneous space of buttocks 2 (8.3%)

        subcutaneous space of perineum 1 (4.2%)

        postanal space 2 (8.3%)

        bilateral ischiorectal space 1 (4.2%)

        bilateral subcutaneous space of buttocks with bilateral ischioanal space and right ischiorectal space 1 (4.2%)

ends were found. Meanwhile, more than one 
external cutaneous opening other than the 
perianal region, such as gluteal, perineal, labi-
al, or retroscrotal openings, may exist. Only one 

such patient with six external cutaneous open-
ings (two on the left buttock, two on the right 
buttock, and two on the right perineum) was 
identified.
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Accurately identifying and classifying perianal 
fistulas based on MRI results are crucial to 
determine personalized treatment strategies 
and achieve treatment success. The course of 
the primary fistula tract is assessed according 
to its relationship with the internal and external 
anal sphincters. The four main types of fistulas 
using Park’s classification are determined 
based on their location: intersphincteric, trans-
sphincteric, suprasphincteric, and extrasphinc-
teric. We found that the intersphincteric (82; 
54.7%) and trans-sphincteric types (58; 38.6%) 
are the most abundant. This result is consistent 
with that obtained from a previous study [28]. 
However, in our study, we found that 19 (11.2%) 
perianal fistulas were not suitable for Park’s 
classification. The most commonly found peri-
anal fistula among the 19 was the submucosal 
perianal fistula possibly because the submu-
cosa is relatively loose and inflammation tends 
to accumulate here. Additionally, five perianal 
fistulas were highly deep intermuscular fistulas, 
the infection of which spreads to the subpu-
borectal muscle, and the location was relatively 
deep. Despite its rarity, this type is highly likely 
to recur if drainage is incomplete; therefore, it 
must be separately presented and promptly 
reported to the clinician. A rectovaginal fistula, 
found in one patient in our study, was difficult 
to treat [29].

Compared with Park’s classification, St. 
James’s grade [13] includes relevant findings 
obtained from MRI and describes the charac-
teristics of primary fistulous tract, secondary 
extensions, and associated abscesses. This 
classification uses reproducible anatomical 
markers that radiologists can easily under-
stand and provide accurate information to sur-
geons. This classification system comprises 
five grades according to the anatomical struc-
ture obtained from MRI. In our study, among 
the 169 primary fistulas found, 149 tracts 
could be classified according to St. James’s 
grade. Furthermore, the quantitative relation-
ships among the various types were as follows: 
grade 1 > grade 4 > grade 2 > grade 3 > grade 
5. Grade 1 simply represents linear intersphinc-
teric fistulas, which are the most abundant type 
of fistulas. This is consistent with the most 
intersphincteric fistula found using Park’s clas-
sification. Grade 5 was the least abundant, 
which includes the suprasphincteric and 
extrasphincteric types, similar to the findings 
obtained using the Park’s classification (both 
types account for 6% in total).

Additionally, we classified anal fistulas accord-
ing to the SPTF classification [17], which is a 
classification system based on the complexity 
of perianal fistulas. An anal fistula identified as 
a complex fistula indicates an increase in the 
recurrence and fecal incontinence rate. 
Furthermore, we found that the proportion of 
complex perianal fistulas was 45.6%, which is 
higher than that found in other studies [30], 
possibly because our hospital is the northwest 
anal fistula center and the patients treated 
here are relatively serious.

Additionally, we classified perianal fistulas 
according to the location of the internal open-
ing (high or low perianal fistulas). The difficulty 
of the operation increases with the higher posi-
tion of the internal opening of the perianal fis-
tula. In our study, 72 (42.6%) were high perianal 
fistulas, which is consistent with the results 
found in other studies [31].

If a fistulous tract exists, radiologists should 
not only describe the primary fistula but also 
evaluate its complications, such as secondary 
fistulas, abscesses, perianal soft tissue edema, 
and levator ani muscle involvement. The fistu-
las of the secondary tracks associated with a 
primary fistula extend into the ischioanal, glu-
teal, perineal, or supralevator regions. In this 
study, 23 patients (25 primary fistulas) had sec-
ondary fistulas, with 32 branches, of which six 
patients had multiple secondary fistulas. If the 
secondary fistula is not completely found and is 
not correctly handled, recurrence will easily 
occur. Therefore, to provide surgeons with 
accurate and comprehensive information, radi-
ologists should carefully evaluate the perianal 
images and record them in detail.

Abscess and fistula in the perianal region rep-
resent the same disease process viewed at dif-
ferent times [28]. Any fluid collection or obvious 
widening of the fistula by > 10 mm in diameter 
is considered an abscess. In this study, 60 
(52.5%) patients had 87 perianal abscesses; 
most of these were found in the subcutaneous 
space of the buttocks and intersphincter space. 
If the tissue in the sphincter space is loose and 
the abscess is easily blocked by the internal 
and external sphincters, the abscess is usually 
present in the intersphincter space. If the infec-
tion spreads to fatty areolar tissue, which has 
little inherent resistance to its progression, the 
abscess is usually present in the subcutaneous 
space of the buttocks. Horseshoe and Y-shaped 
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abscesses wrap around the anal canal in U 
shape or Y shape respectively either posteriorly 
or anteriorly, respectively [12-14]. A total of 10 
horseshoes and two Y-shaped abscesses were 
found in this study, which require careful sur-
gery to ensure proper drainage.

The skeletal muscles above the puborectalis 
are fanned out to form the levator ani muscles, 
which separate the perineum from the pelvic 
cavity. Perianal inflammation spreads upward 
and can involve or even exceed the levator ani 
muscle and reach the ischiorectal fossa. The 
upward spread of inflammation or abscess, as 
indicated by the involvement of the levator ani 
muscles, should be clearly specified to the clin-
ic. In this study, levator ani muscle involvement 
was observed in 12 of 115 patients. Meanwhile, 
the right levator ani muscle was relatively sus-
ceptible; further studies are warranted to iden-
tify the specific reasons for this.

Anal gland infection and poor drainage, which 
often cause surrounding soft tissue edema, are 
the most common causes of perianal fistula. 
We found 24 patients with extensive soft tissue 
edema in this study, and the edema was more 
likely to occur in the subcutaneous space of the 
buttocks. The wide range of the subcutaneous 
spaces and little inherent resistance of the 
fatty areolar tissue to edema progression are 
also possible causes of this finding.

This study has a few limitations. First, fistulas 
caused by inflammatory bowel diseases were 
excluded. This patient group will be covered by 
considering layered research in the near future. 
Second, the obtained results were not com-
pared with surgical results, which will be a topic 
of focus in further studies.

In conclusion, MRI is a valuable, precise, and 
comprehensive tool that can not only show the 
primary fistula of perianal fistulas and internal 
and external openings but also be used for 
classification. Furthermore, it can clearly deter-
mine the associated complications, such as 
secondary fistulas, abscesses, levator ani mus-
cle involvement, and perianal soft tissue 
edema.
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