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Abstract

Purpose: The purpose of this study was to evaluate the
diagnostic efficacies of CT fistulography and MRI, in the
diagnostic work-up of perianal fistula patients.
Materials and methods: All 41 patients who were
included in the study (36 males and 5 females, with an
average age of 41 years) underwent CT fistulography
and MRI examinations prior to surgery. The fistula
characteristics obtained from these examinations were
compared with the surgical findings. The comparative
results were evaluated by means of the Kappa analysis
method.
Results: CT fistulography predicted the correct perianal
fistula classification in 30 (73.1%) of the 41 patients,
whereas MRI correctly defined fistula classification in 38
(92.7%) of these patients (the K values were 0.621 and
0.896, respectively; with p < 0.001). CT fistulography
depicted 29 secondary extensions in 16 patients, whereas
MR imaging revealed 28 secondary extensions in 15
patients. A substantial agreement was found between
surgical findings and two modalities (K value was 0.789
and 0.793 for CT fistulography and MRI, respectively,
with a p value < 0.001). In terms of locations of internal
openings, CT fistulography was able to detect the
locations in 28 patients (68.2%), whereas MRI was more
successful in this aspect, with a number of 35 patients
(85.3%). Granulation tissues, inflammation and edema
around the fistula, abscesses, and fistular wall fibrosis
were also evaluated.
Conclusion: CT fistulography and MRI have different
advantages in the diagnosis of perianal fistulas. A good

command of knowledge concerning the issue may be a
key factor in modality decision.

Key words: Perianal fistulae—CT fistulography—MR
imaging

Perianal fistula is thought to develop secondary to peri-
anal abscess. The disease has a rather high rate of
recurrence [1, 2]. Recurrence is usually due to secondary
extensions which are missed during the operation and
thus are not properly treated [1]. It is of vital importance
to diagnose correctly the fistula tract, secondary exten-
sions, abscesses, and the extensions to the pelvic struc-
tures, in terms of prevention of recurrences and the
sustainment of fecal continence [3–5]. Anal endosonog-
raphy, CT fistulography, and MRI may be used in the
diagnosis of the disease. Anal endosonography is a fast
and inexpensive method, but it is highly operator
dependent, it bears the risk of infectious spread, and its
reliability decreases especially in complex fistulas [6, 7].
CT is advantageous in the detection of inflammation and
abscess in the intersphincteric region and the low-density
fatty tissue compartment in the ischioanal fossa; besides,
CT fistulography may correctly define the internal
opening of the perianal fistula [7, 8]. MRI can depict the
relation between the fistula tract and the anal sphincter
better due to its multiplanar imaging capability and
superior soft tissue resolution [9–11]. But MRI is a rel-
atively expensive and not-easily-available modality. MRI
has been shown in previous studies to be of superior
value in the detection of perianal fistulas, over anal
endosonography [5, 12, 13]. Highly sophisticated CT
systems which utilize isotropic voxel and multiplanar
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imaging techniques have already entered the market; but
prior to our study, we were not able to find an original
article in the English literature about the comparison of
CT fistulography and MRI. In this study, the imaging
findings of CT fistulography and MRI have been studied
in comparison to surgical results, and the superior
characteristics of each modality have been investigated.
The purpose of this study was to evaluate the diagnostic
efficacies of CT fistulography, and MRI, in the diag-
nostic work-up of perianal fistula patients.

Materials and methods

This prospective study was approved by our institutional
reviewboard and ethical committee and itwas carried out in
accordance with the provisions of the Declaration of Hel-
sinki and the Good Clinical Practice guidelines. CT fistu-
lography and MRI examinations were performed in 62
consecutive patients who had the complaints of perianal
discharge, swelling, and pain, and whose physical exami-
nation findings were compatible with perianal fistulae be-
tween July 2013 and December 2015. These 62 patients
comprised 52 males and 10 females. Those patients with
perianal fistula orifices detected at physical examination
underwent a CT fistulography procedure. Full informed
consents were obtained from all patients prior to the study.
Those with known or probable inflammatory bowel dis-
eases were excluded from the study. All histories and com-
plaints of all of the patients were recorded by a radiologist
prior to the examinations. The CT fistulography and MRI
examinations were evaluated by two radiologists who had
no idea about the other modality and the patient’s history.
CT fistulography examination was evaluated by two radi-
ologists. In case of discordance between the two radiolo-
gist’s readings, a consensus reading was made. MRI
examinations were evaluated by two radiologists. In case of
discordance between the two radiologists’ readings, a con-
sensus reading was made. CT fistulography and MRI re-
vealed an anal sinus in 4 and a pilonidal sinus in 7 patients.
These patients were excluded from the study. Ten patients
were also excluded from the study, due to lack of informa-
tion about their surgical results. A total of 21 patients were
excluded from the study. Forty-one patients underwent
surgery. The mean age of the 41 patients who were included
in the study was 41 years [14–60 years, standard deviation
(SD): 11]. Thirty-six (87.8%) patients were male, and 5
(12.2%) were female. The CT fistulography and MRI
examinations were evaluated on the basis of the presence of
perianal fistulas, fistula classifications, the number of sec-
ondary extensions, the presence of inflammation in the
periphery of the fistulas, associating abscesses, and the
extension of the disease processes to the pelvic structures.
The fistulas were recorded as active and chronic, according
to the presence of scar tissue at the fistula wall and contrast
enhancement. The internal openings were defined with re-
gard to the anal clock. The internal opening locations,

whenever detected, were recorded according to their local-
izations on this segmented map. In case nonvisualization of
the internal openings, the location of maximum inter-
sphincteric sepsis was recorded as the internal opening
location. There was a time gap of a maximum of 3 days
between the CT fistulography and MRI examinations.
Following these imaging procedures, the patients were
operatedwithin 10 days. Findings at surgerywere recorded.

CT fistulography technique

CT and CT fistulography examinations were performed
with a 16-channel multidetector CT unit (Optima 520,
GE Healthcare, Milwaukee, Wisconsin). The imaging
parameters were as follows: KvP: 120, mAs: 10, colli-
mation: 128 9 0.6 mm2, pitch factor: 1.375, helical
thickness: 2.5 mm, and rotation time: 0.8 s. The location
of the external orifice was found on the prone position
and the region was cleaned with alcohol and povidone-
iodine solution. Then, a mixture of 1 mL of nonionic
iodinated contrast material (Iomeprol, Iomeron, Bracco
Diagnostics, Milan, Italy) and 10 mL of saline was in-
jected without a needle into the orifice, following a local
anesthetic application of xylocaine gel. The injection was
aborted in case the contrast material could not be
administered because of internal pressure or because the
patient had pain. In all cases, an intravenous (iv) contrast
material injection was made, utilizing Iomeprol, with a
dose of 0.5 cc/kg. The injection was performed with a
speed of 3 cc/s, and serial images were obtained. Axial
and 3-dimensional (3-D) reconstructed images of all
patients were evaluated on a separate workstation.

MRI technique

MRI examinations were performed with a 1.5 T scanner
(Siemens, Avanto Syngo, Erlangen, Germany) using
phased array coil. The procedures were performed
without a prior bowel preparation. Oblique axial T1W
TSE, oblique axial T2W TSE, oblique coronal fat-sup-
pressed T2W TSE, oblique axial fat-suppressed T1W
TSE, oblique coronal fat-suppressed T1W TSE, sagittal
fat-suppressed T2W TSE, and oblique axial DWI se-
quences were performed during MR imaging. In all pa-
tients, oblique coronal T1W TSE and oblique axial T1W
TSE sequences were performed, following iv injections of
gadolinium contrast (0.1 mmol/kg body weight, Gado-
diamide, Omniscan, Nycomed Imaging, Oslo, Norway).
All of the parameters administered in the sequences used
in MR imaging are listed in Table 1.

Systematic evaluation of the CT fistulography
and MRI findings

Enhancing soft tissue densities with irregular border
obliterating the ischiorectal/ischioanal fat tissue com-
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partment were defined as granulation tissue [14]. Those
soft tissue densities localized in the vicinity of the fistula
tract, obliterating the adipose tissues, were defined as
inflammation and edema [15, 16]. Lesions over 10 mm in
diameter with hypodense centers and peripheral contrast
enhancement were defined as abscesses [7, 17]. Fistula
tracts with enhancing walls were evaluated as active, and
those with non-enhancing walls as chronic fistula tract
[18]. In nine patients with fistular adhesions and infec-
tious discharge, contrast material could not be passed
through the fistulous tract. In three patients, contrast
media could not be injected into the fistula due to the
absence of an external opening. In these patients, num-
bering of extensions and fistula grading were performed
by means of the evaluation of linear soft tissue densities
with hypodense centers, located in the low-density fatty
tissue compartments. In these patients, it was impossible
to determine the internal openings. Focal areas located in
the ischiorectal/ischioanal fossa, demonstrating high T2
signal intensities and contrast enhancement, were re-
corded as granulation tissue [1]. Focal areas with high T2
signals, located in the vicinity of the fistula tract, were
recorded as inflammation and edema [1]. Lesions larger
than 10 mm, which demonstrated T1 hypointensity and
T2 hyperintensity, and which showed peripheral contrast
enhancement, were evaluated as abscesses, whereas
tubular lesions smaller than 10 mm were recorded as
fistula tracts [17, 19]. Linear signal pathologies with T1
hypointensity and T2 hyperintensity that showed con-
trast enhancement were noted as active fistula tracts [20].
Non-enhancing linear signal regions with hypointense
characters both on T1- and T2-weighted sequences were
recorded as chronic fistula tracts [4, 21]. The perianal
fistulas were classified according to the ‘‘St. James’s
University Hospital MR Imaging Classification of Peri-
anal Fistulae’’ protocol, proposed by Morris et al. [22]
(Table 2). Fistula tracts showing no relation with the
anal canal and having no internal openings were re-
corded as sinus tracts [20].

Statistical analysis

Statistical analysis was made by the utilization of the
SPSS 20.0 program. Descriptive statistics were shown as

the mean, standard deviation, and percentage values.
The Kappa analysis method was used in the determina-
tion of the congruence between the findings from sur-
gery, which was the reference standard, and those from
CT and MRI examinations. The numerical values ob-
tained by means of the Kappa analysis method were
evaluated as follows [23]: £0 as indicating no agreement,
0.01–0.20 as none to slight, 0.21–0.40 as fair, 0.41–0.60 as
moderate, 0.61–0.80 as substantial, and 0.81–1.00 as al-
most perfect agreement [23].

Results

Concerning perianal fistulas, surgery revealed grade 1 in
19 (46.3%), grade 2 in 7 (17%), grade 3 in 5 (12.2%),
grade 4 in 3 (7.3%), and grade 5 in 6 (14.6%) patients. In
1 patient, CT fistulography and MRI revealed a grade 1
perianal fistula, whereas surgical exploration showed an
anal sinus that did not reach the anal mucosa.

When CT fistulography and MRI results were com-
pared with surgical findings, CT fistulography predicted
the correct perianal fistula classification in 30 (73.1%) of
41 patients, whereas MRI defined correct classification in
38 (92.7%) of the 41 patients (Table 3). Eighteen (94.7%)
of 19 patients with surgically proven grade 1 perianal
fistulas were correctly identified at MRI, whereas CT
fistulography correctly classified 15 (78.9%) of 19 pa-
tients with grade 1 perianal fistula. All seven patients
with grade 2 perianal fistulas were correctly classified
with MRI and CT fistulography predicted correct clas-
sification in 5 (71.4%) of seven patients with grade 2
perianal fistula. There were five patients with surgically

Table 1. MR imaging protocol

Parameters FS T2W TSE FS T1W TSE FS T1W TSE T1W TSE T2W TSE DWI FS T2W TSE
Imaging plane Oblique coronal Oblique coronal Oblique axial Oblique axial Oblique axial Oblique axial Sagittal

TR (ms) 5420 593 912 645 4390 4200 5240
TE (ms) 98 9 10 10 100 83 98
Section thickness (mm) 3 3 3.5 3.5 4 4.5 2.5
Intersection gap (mm) 0.2 0.3 0.2 0.2 0.2 0.2 0.2
FOV (cm) 30 9 30 30 9 30 35 9 30 35 9 30 30 9 30 38 9 30 30 9 30
Matrix 512 9 320 512 9 256 320 9 224 320 9 256 512 9 320 188 9 192 512 9 320

T2W, T2-weighted; T1W, T2-weighted; FS, fat-saturated; TSE, turbo spin echo; TR, repetition time; TE, echo time; FOV, field of view; DWI,
diffusion-weighted imaging

Table 2. James’s University Hospital MR imaging classification of
perianal fistulas

Grade Description

0 Normal appearance
1 Simple linear intersphincteric fistula without secondary track
2 Intersphincteric fistula with intersphincteric abscess or

Intersphincteric fistula with one or more secondary track(s)
3 Trans-sphincteric fistula without secondary track
4 Trans-sphincteric fistula with abscess or

Trans-sphincteric fistula with one or more secondary
track(s) within the ischioanal or ischiorectal fossa

5 Supralevator and translevator disease

Modified from Morris et al. [22]
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proven grade 3 perianal fistula. MRI was able to classify
4 (80%) of 5 patients correctly in this group. CT fistu-
lography established the correct classification in 2 (40%)
of 5 patients with grade 3 perianal fistula. All the 3 pa-
tients with grade 4 perianal fistulas were correctly clas-
sified at MRI, whereas CT fistulography was able to
predict the correct grade in 2 (66.6%) of 3 patients in this
group. All the 6 patients with grade 5 perianal fistulas
were correctly classified at CT fistulography and MRI.
The results of CT fistulography and MRI findings cor-
related with surgical results in terms of perianal fistula
grading are shown in Table 4.

When surgical findings were compared with CT fis-
tulography and MRI findings, kappa values for agree-
ment were found to be 0.621 and 0.893, respectively
(p > 0.001).

CT depicted 29 secondary extensions, whereas MRI
revealed 28 secondary extensions. CT detected at least
one secondary extension in 16 patients, whereas MRI
showed at least one secondary extension in 15 patients.
In 36 (87.8%) of 41 patients, MR imaging findings were

in concordance with surgical findings in terms of the
number of secondary extensions. In 35 (%85.3) of 41
patients, CT fistulography findings were in concordance
with surgical findings in terms of the number of sec-
ondary extensions. A comparison was made between the
number of secondary extensions detected by CT fistu-
lography and MRI, with surgery. A substantial agree-
ment was found between surgical findings and two
modalities (K value was 0.789 and 0.793 for CT fistu-
lography and MRI, respectively, with a p va-
lue < 0.001).

The internal opening quadrants of 28 (68.2%) of 41
patients reported in CT fistulography were congruent
with surgical results (K 0.52; p < 0.001). The internal
openings could not be identified in 3 (7.3%) patients, due
to the absence of an external opening, and in 9 (22%)
patients because of internal adhesions. Excluding these
patients, the exact location of the internal openings could
be defined in 28 (96.5%) of the 29 patients at CT fistu-
lography (K 0.877, p < 0.001). In 35 (85.3%) of 41 pa-
tients, the exact location of the internal openings was in
concordance with the surgical findings at MRI (K 0.767,
p < 0.001).

All abscesses in three cases were detected by CT,
whereas MRI showed only two abscesses. The remaining
1 abscess was mistakenly reported as a wide and active
fistula (K 1 and 0.844 consecutively, p < 0.001). The
sensitivity and specificity of CT fistulography in abscess
detection were found to be 100%. These values were
100% and 97.37% for MRI, respectively.

As compared to surgical findings, CT fistulography
correctly identified all but 2 patients with granulation
tissue, whereas MRI missed only 1 patient with a gran-
ulation tissue. When the agreement rates of CT fistu-
lography and MRI, with surgery, were evaluated, the
Kappa values were found to be 0.888 and 0.945,
respectively (p < 0.001). The sensitivity and specificity
values of CT fistulography in detecting granulation tissue
were 85.71% and 100%, while these were found to be
92.86% and 100% for MRI, respectively.

When the inflammation and edema around the fistu-
las were evaluated, it was found that CT fistulography
and MRI results were incongruent with surgical findings
in 3 patients. In the remaining patients, the results were
in congruence. When the CT fistulography and MRI

Table 5. Sensitivity and specificity values for CT fistulography and MRI in terms of fistula characteristics

Kappa Sensitivity
(%)

Specificity
(%)

Positive predictive
value (%)

Negative predictive
value (%)

The value of CTF for abscess 1 100 100 100 100
The value of MRI for abscess 0.844 100 97.37 75 100
The value of CTF for granulation 0.888 85.71 100 100 93.10
The value of MRI for granulation 0.945 92.86 100 100 96.43
The value of CTF for inflammation and edema 0.827 96.43 84.62 93.10 91.67
The value of MRI for inflammation and edema 0.827 96.43 84.62 93.10 91.67

CTF, CT fistulography; MRI, MR imaging

Table 3. Comparison of CTF and MRI findings with surgical results in
terms of fistula classification

Number of patients
correctly classified

with MRI

Number of patients
false classified
with MRI

Number of patients
correctly classified
with CTF

30 0

Number of patients
false classified
with CTF

8 3

CTF, CT fistulography; MRI, MR imaging

Table 4. Results of CT fistulography and MRI findings correlated with
surgical results in terms of perianal fistula grading

Grade Surgical
results n (%)

CT fistulography
n (%)

MRI n (%)

0 1 (2, 4) 2 (4, 9) 1 (2, 4)
1 19 (46,3) 20 (48,8) 20 (48,8)
2 7 (17,1) 6 (14,6) 7 (17,1)
3 5 (12,2) 5 (12,2) 4 (9,8)
4 3 (7,3) 2 (4, 9) 3 (7,3)
5 6 (14,6) 6 (14,6) 6 (14,6)
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results were compared with surgical findings, the Kappa
value for agreement was found to be 0.827 for both
modalities (p < 0.001). The sensitivity and specificity
values for CT fistulography and MRI, in terms of
detecting edema and inflammation around the fistula,
were 96.43% and 84.62%, respectively (Table 5).

In terms of defining active and chronic fistula for-
mations, a substantial agreement was found between CT
fistulography and surgical results (K 0.643). On the other
hand, MRI showed an almost perfect agreement with
surgical findings (K 0.861).

Discussion

Classification of perianal fistulas

Our study shows that MRI performs better than CT
fistulography in the classification of perianal fistulas.

It has been shown in many studies that preoperative
radiologic evaluation of perianal fistulae provides addi-
tional information about the disease and has positive
effects on prognosis [10, 24–29]. In a study performed by
Buchanan et al., MRI was able to define the primary
fistular tract properly in 97 of the 104 patients included
in the study, who had perianal fistulas [26]. It has been
reported that the sensitivity and specificity of MRI in the
detection of perianal fistulas were 95–97% and 80–100%,
respectively [26, 30–32]. In accordance with previous re-
sults, we were able to identify fistula classification in 38
of 41 patients (92.7%) with MRI. Many different MRI
sequences have been reported in the literature, with
varying degrees of success in these terms [22, 27, 32–38].
It has been reported that the T1-weighted contrast-en-
hanced and T2-weighted sequences are the most useful

ones in this aspect [21, 27] (Fig. 1). It is also well known
that diffusion-weighted sequences increase the radiolo-
gists’ level of confidence [37]. As was done in our study,
the usage of the benefits of all sequences suggested in the
literature will increase the rate of success in the task of
detecting and classifying the primary fistula tract.

There are only a few research studies on the useful-
ness of CT fistulography in the diagnosis of perianal
fistulas [7]. In a previous study, Liang et al. reported that
a correct diagnosis could be made by CT fistulography in
18 (82%) of the 22 patients [7]. In the present study, CT
fistulography predicted the correct perianal fistula clas-
sification in 30 (73.1%) of 41 patients. The limited con-
trast resolution of CT might have decreased the correct
classification of perianal fistulas especially those that
were located close to the external sphincter and levator
ani muscle. The fistula tract in the ischiorectal fossa may
be easily recognized as a soft tissue density, and the
classification may easily be made. But in tracts lying near
and parallel to the muscle tissues, filling the fistulous
tracts with iodinated contrast material may be helpful in
terms of a correct classification (Fig. 2).

Secondary extensions

Our study reveals that there is no significant difference
between these two imaging modalities in terms of
detecting the number of secondary fistular extensions.

Recurrence is usually due to the presence of sec-
ondary extensions not recognized during surgery [7, 24].
It was shown in previous studies that MRI was successful
in determining secondary extensions [32, 39]. In a study
conducted by Singh et al., 15 of the 16 secondary

Fig. 1. A 42-year-old man with grade 5 perianal fistula.
Coronal T2-weighted and contrast-enhanced T1-weighted
images show fistula tract extending above the levator ani

muscle (arrows). Contrast enhancement is seen at fistular
wall which is compatible with active fistula tract.
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extensions detected during surgery in 16 of the 45 pa-
tients were also defined by MRI [32]. In our study, we
defined the number of secondary extensions in each pa-
tient and made a comparison with the surgical results. In
our study, CT fistulography detected 29 secondary
extensions in 16 patients, whereas MR imaging revealed
28 secondary extensions in 15 patients. Surgical evalua-
tion detected 35 secondary extensions in 16 patients. In
36 (%87.8) of 41 patients, MR imaging findings were in
concordance with surgical findings in terms of the
number of secondary extensions. In 35 (85.3%) of 41
patients, CT fistulography findings were in concordance
with surgical findings in terms of the number of sec-
ondary extensions (Figs. 3, 4). At CT fistulography,
there may not be contrast in some secondary extensions.

Still, secondary extensions located in the homogenous
low-density fatty tissues may be recognized as linear soft
tissue densities. It has been reported that in MRI, the
high-spatial-resolution endoanal coil is superior in
defining the primary fistular tract, whereas external
phased array coil with large field of view has a superi-
ority in defining the secondary extensions [40–43]. An
external phased array coil was utilized in our study. The
usage of both coil types together may enhance the visu-
alization of anatomic detail.

Internal openings

According to our study, MRI can depict the internal
opening locations with high accuracy. The problem with
CT fistulography, in this aspect, is that contrast material
sometimes cannot be administered through the fistula
due to adhesions and pus. In cases with no intrafistular
adhesions and in which the contrast material can be
administered properly through the fistulas, the success of
CT in delineating the internal openings is better than that
of MRI.

A correct definition of the location of internal open-
ings plays a crucial role in reducing the incidence of
recurrence and defining surgical options [26, 30, 44, 45].
In a previous study, Holzer et al. reported that MRI
defined the exact location of the internal openings in 10
(35.7%) of 28 patients [30]. In another study, Singh et al.
reported that the sensitivity of MRI in the detection of
internal openings was 95.83% [32]. In the present study,
the exact location of internal openings was in concor-
dance with surgical findings in 35 (85.3%) of 41 patients.
It is rather easy to define the location of the internal
opening when the tract can be traced up to the anal
mucosa, but unfortunately this tracing may not be pos-

Fig. 3. A 53-year-old man with grade 5 perianal fistula. CT
fistulography shows primer tract and secondary extensions
(arrows).

Fig. 2. A 57-year-old man with grade 4 perianal fistula. Axial
CT and axial fat-saturated T2-weighted images show
extrasphincteric perianal fistula (horizontal arrows). Axial fat-
saturated T2-weighted image shows secondary extension

(vertical arrow) which is not seen clearly in axial CT image
(contrast media could not be injected into the fistula due to the
absence of an external opening). At CT, perianal fistula was
mistakenly evaluated as grade 3.
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sible in many patients (Fig. 5). Halligan et al. reported
that the internal opening may be located at the area
nearest to the maximal intersphincteric sepsis location
[1]. Our study was conducted in accordance to this sug-
gestion. In 28 (68.2%) of 41 patients, CT fistulography
revealed the exact location of the internal opening,
whereas MRI depicted the internal opening in 35 (85.3%)
of 41 patients. Both in our study and in a study by Singh
et al., MRI predicted more internal openings than liter-
ature. This fact confirms the suggestion that internal
openings must be searched at locations nearest to the
maximal intersphincteric sepsis (Fig. 6).

It has been reported that CT fistulography is an
inexpensive and fast technique in determining internal
openings [7]. In a previous study, Liang et al. reported
that contrast material could not be injected into the fis-

tula in 2 (8.3%) of the 24 patients, due to the absence of
an external opening. In another 5 (20.7%) patients, the
researchers were unable to administer the contrast
material inside the fistulas; thus, they could not identify
the internal openings [7]. In our study, on the other hand,
the internal openings could not be demonstrated in 3
(7.3%) patients, due to the absence of an external open-
ing, and in 9 (22%) patients because of internal adhe-
sions. But in 28 (96.5%) of the 29 patients in which the
contrast material could be administered up to the
intestinal lumen, the exact locations of internal openings
could be predicted correctly. The main problem in this
issue seems to be the lack of contrast agent filling inside
the fistula. This problem may be overcome by the
insertion of a metal probe into the fistula, as has been
used by surgeons conventionally. This process will ex-

Fig. 5. A 48-year-old man with grade 3 perianal fistula. Axial
CT and axial T2-weighted images show intersphincteric
perianal fistula and secondary extension (small arrows). T2-

weighted image demonstrates an internal opening at 6 o’clock
(big arrow) which is not seen in CT image.

Fig. 4. A 32-year-old man with grade 2 perianal fistula. T2-
weighted image demonstrates two secondary extensions
(arrows). But, in axial CT image, these are not seen. This may

be related to failure of contrast material injection through the
fistula tract secondary to adhesions.
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tract the pus out of the fistula and may improve visual-
ization of the fistula tract at CT fistulography. This ap-
proach may especially be helpful when access to MRI is
limited (Fig. 7).

Inflammation around fistula, abscess, and fistular
wall fibrosis

Our study reveals that CT is able to differentiate
inflammation, edema, and abscess, as good as MRI. But

MRI is better than CT fistulography in the discrimina-
tion of active and chronic fistulas.

The therapeutic process of perianal fistulas is strongly
related with associated complications and abscess for-
mations. MRI can detect perianal abscesses with a high
accuracy, and it can depict the anatomical relation be-
tween the abscess and the anal canal [46]. Maruyama
et al. have found a 95% sensitivity rate for MRI in their
study, in the diagnosis of ischiorectal abscesses [47]. In a
recent study performed by Caliste et al., 113 (77%) of 130
patients with a proven perirectal abscess were correctly
diagnosed with CT [48]. Three of the 41 patients of our
study had abscesses. All of these three abscesses were
diagnosed correctly by CT fistulography. But MRI was
able to diagnose only two; one case was diagnosed as a
wide fistula. The 10-day gap between the operation and
MRI examination may be responsible for this situation.
CT can diagnose granulation tissue with an accuracy rate
similar to that of MRI. In our study, the sensitivity and
specificity rates for CT fistulography in the diagnosis of
granulation tissue were found as 85.71% and 100%,
whereas these values were found to be 92.86% and 100%
for MRI, respectively. The sensitivity and specificity
rates were the same for both modalities, in terms of
detecting inflammation and edema around the fistula,
with the values being 96.43% and 84.62%, respectively.
In our study, MRI was found to be superior in dis-
criminating active fistulas from chronic fistulas. With
CT, the absence of contrast enhancement at the fistula
wall was validated in our study as a finding of a chronic
fistulous tract, whereas MRI had an additional advan-
tage to this, because MRI can also detect fibrosis at the
fistular wall (Fig. 8).

Fig. 7. A 38-year-old man with grade 1 perianal fistula. Axial vs. sagittal reformatted CT images clearly show an internal
opening at 6 o’clock.

Fig. 6. A 47-year-old man with grade 1 perianal fistula. Axial
fat-saturated T2-weighted image shows maximal inter-
sphincteric infection in intersphincteric plane (arrow). An
internal opening at 9 o’clock was reported and internal
opening at this site was confirmed during operation.
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Limitations of the study

Surgery was accepted as the gold standard in our study.
But, as is also reported in the literature, secondary
extensions may sometimes be missed at surgery. This
seems to be the limitation of this study. Inability to inject
into the fistula is also a limitation. Thus, in a patient with
a difficulty to inject into the fistula, MRI may perform
better in terms of delineation of the fistula tract and
internal opening.

Conclusion

CT fistulography and MRI both possess different
advantages in perianal fistula diagnosis. A thorough
knowledge of these advantages will provide an additional
advantage in modality detection. CT fistulography may
be the first choice, especially in noncomplicated cases,
due to its rather inexpensiveness and vast availability. In
cases with negative or obscure CT findings, MRI must be
performed.

Compliance with ethical standards
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