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Background

Summary

Fistula-in-ano, or perianal fistula, is a challenging clinical condition for both diagnosis and
treatment. Imaging modalities such as fistulography, anal endosonography, perineal sonography,
magnetic resonance imaging (MRI), and computed tomography (CT) are available for its evaluation.
MRI is considered as the modality of choice for an accurate delineation of the tract in relation to
the sphincter complex and for the detection of associated complications. However, its availability
and affordability is always an issue. Moreover, the requirement to obtain multiple sequences to
depict the fistula in detail is cumbersome and confusing for the clinicians to interpret. The inability
to show the fistula in relation to normal anatomical structures in a single image is also a limitation.

Multi detector computed tomography fistulography (MDCTF) is an underutilized technique for
defining perianal fistulas. Acquisition of iso-volumetric data sets with instillation of contrast into
the fistula delineates the tract and its components. Post-processing with thin sections allows for a
generation of good quality images for presentation in various planes (multi-planar reconstructions)
and formats (volume rendered technique, maximum intensity projection). MDCTF demonstrates the
type of fistula, its extent, whether it is simple or complex, and shows the site of internal opening
and associated complications; all in easy to understand images that can be used by the surgeons.
Its capability to represent the entire pathology in relation to normal anatomical structures in few
images is a definite advantage. MDCTF can be utilized when MRI is contraindicated or not feasible.

This pictorial review shares our initial experience with MDCT fistulography in evaluating fistula-
in-ano, demonstrates various components of fistulas, and discusses the types of fistulas according
to the standard Parks classification.

Anal Canal  Diagnostic Imaging * Magnetic Resonance Imaging ¢ Multidetector Computed Tomography ¢
Rectal Fistula
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Chronic infection of the anal glands commonly presents

as perianal pus discharge and discomfort [2]. Treatment is

Fistula-in-ano is a common clinical condition with a prev-
alence of approximately 1 per 10,000. It affects predomi-
nantly young adult males in their fourth decade of life. [1]
Males are affected twice as commonly as females [1].
Fistula-in-ano is an abnormal tract that connects an exter-
nal skin opening in the perianal region to the enteric lumen
through an internal opening, most often in the anal canal.

aimed at eradication of the fistulous tract, mainly by sur-
gical intervention with preservation of anal continence.
Occult disease is not detected clinically and therefore
remains untreated, commonly resulting in recurrence and
multiple failed surgeries [3,4]. The greatest clinical chal-
lenge is to accurately map the entire length of the prima-
ry tract in relation to the external sphincter. Moreover,
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delineation of all the secondary extensions of the tract and
of the internal opening is essential to provide a complete
preoperative assessment of the disease process; based on
this, a meticulous and adequate surgical planning can be
performed. Imaging allows the operating surgeon to under-
take a dissection which causes the least possible damage to
the external sphincter muscle, as it is responsible for 80%
of the continence. Clinicians usually rely on examination
under anesthesia (EUA) for this purpose, but loss of muscle
tone makes it difficult to identify the primary tract in rela-
tion to the external sphincter, pubo-rectalis, and levator
ani muscles. The internal opening is frequently not detect-
ed, and extensions of the tract are also missed in as many
as 25% of patients [5]. Imaging techniques that allow for a
direct visualization of the anorectal region, sphincters, pel-
vic floor muscles, the surrounding fat-filled peri-anal and
peri-rectal spaces, and the fistulous tract are essential for
demonstration of all components of the fistula. Excellent
soft tissue contrast resolution and multiplanar capabil-
ity of MRI can produce images in the required sagittal and
coronal planes, which is useful in defining the disease and
its extent in relation to normal structures. Imaging find-
ings on MR are mostly concordant with the surgical find-
ings [6,7]. Multiple sequences are needed for delineation
of the complete pathology on MR, and sometimes, even
special endoluminal coil is required, thus increasing the
complexity of the modality. Also, MRI cannot be used in
certain situations where a relative or an absolute (due to
presence of ferromagnetic implants) contraindications are
present. Besides, imaging may be suboptimal if no intrave-
nous contrast is used due to renal insufficiency. Moreover,
availability and affordability are always an issue with MRI,
especially in the developing world. Contrast fistulography,
an investigation of yester years, provides little informa-
tion which is not usually adequate for treatment planning.
Some authors believe that it is an “unreliable and inaccu-
rate” modality [8].

On CT, the attenuation of anal sphincter and pelvic floor
is similar to the fistula itself and therefore CT has not
been employed for evaluating fistula-in-ano [9]. It is
believed that the role of CT is limited to the diagnosis of
fistula-associated pelvic abscesses, when other imaging
is not feasible [9]. However, contrast instillation into the
external opening allows for a visualization of the fistulous
tract which, if combined with the MDCT, results in a tech-
nique called MDCT fistulography (MDCTF). The acquisi-
tion of iso-volumetric data sets allows for reformation of
images in any plane for depicting the abnormal anatomy
of the anorectal region [9]. In clinical practice, this novel
technique has been sparingly used for evaluation of the
fistula-in-ano [10-12]; however, this modality is expected
to have a better diagnostic performance than CT due to an
enhanced spatial resolution.

The purpose of this article is to present findings of 64-slice
MDCT fistulography in patients with fistula-in-ano. The
pictorial review depicts the various components of the dis-
ease process, along with the different types of fistulas.

Clinical Anatomy of Anorectal Region

Surgeons describe the “anal clock” as the anus being
viewed in the lithotomy position that is used for fistula
surgery. 12 o'clock is the anterior perineum, and 6 o'clock
is the natal cleft; 3 o'clock refers to the left lateral aspect,
and 9 o'clock to the right of the anal site. Both the inter-
nal (mucosal in bowel) and external (cutaneous) opening of
the fistulous tract is referred in relation to the anal clock.
The Goodsall [13] rule governs the location of the inter-
nal opening with respect to the perianal external opening.
The internal sphincter is an involuntary smooth, circular
muscle of the rectal wall and is responsible for 85% of the
resting anal tone. On the other hand, the external sphincter
is composed of striated muscles, and its strong voluntary
action is responsible for anal continence. A potential inter-
sphincteric space, filled with fat, is present between the
two sphincters. The external sphincter is continuous supe-
riorly with the pubo-rectalis part of the levator ani mus-
cle, which forms the anorectal sling. The importance of this
sling has been known for decades; it is crucial to determine
if the fistula enters the anal canal above or below it, as its
surgical division leads to incontinence [14].

Pathology of Fistula-in-Ano

Idiopathic perianal fistulas represent the most common
variety, other causes include Crohn's disease, tuberculosis,
trauma, pelvic infection, pelvic malignancy, and radiation
therapy. Anal glands located in the intramuscular or inter-
sphincteric plane, at the level of the dentate line in the anal
canal, become infected, suggesting a crypto-glandular etiol-
ogy [15]. A persistent infection of the anal glands may track
circumferentially or spread in an axial direction, result-
ing in different types of fistulas. When the infection trav-
els into the inter-sphincteric plane and reaches the skin,
an inter-sphincteric fistula results. The infection may pass
through both the internal and external anal sphincters to
enter the bowel lumen and the ischio-anal fossa, respec-
tively, resulting in a trans-sphincteric tract. Abscesses may
form along the fistulous tracts, and abscesses associated
with inter-sphincteric fistulas are perianal or inter-sphinc-
teric in location, while ischio-rectal fossa abscesses are
associated with trans-sphincteric fistulas. Rarely, the infec-
tion tracks upward, over the sphincter complex, resulting
in a supra-sphincteric fistula. Sepsis, arising within the
pelvis and communicating with the rectum, may track
down to the skin, via a tract traversing through the ischio-
rectal fossa, forming extra-sphincteric or a trans-levator
fistulous tracts.

Parks Classification

This surgical classification is the most comprehensive and
practical classification that is currently used; it classifies
all fistulas into one of the five following types — superficial,
inter-sphincteric, trans-sphincteric, supra-sphincteric, and
extra-sphincteric [16]. The classification of Parks gives an
idea regarding the extent of the required surgical interven-
tion, based on the involvement of the external sphincter
and the location of the internal opening. An inter-sphinc-
teric fistula is the commonest type (60-70%), followed by
the trans-sphincteric type, (20-30%) [17]. Supra-sphincteric
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Figure 1. Normal anatomy of the anal region at three different levels on MDCT. (A) Axial scan — below the pubo-rectalis, (B) at the level of the
pubo-rectalis, (C) supralevator level above the pubo-rectalis.
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Figure 2. A) Composite coronal image showing the anorectal region. Diagrammatic representation of the anorectal canal (in a cut section) with
the sphincter complex and surrounding structures (left side). A corresponding MDCT image is presented on the right. Images also show
isodense external sphincter (1) continuous upwards with the pubo-rectalis (2). Pubo-rectalis (2) is the infero-medial thickened part of
the levator ani muscle (3) at the anorectal junction. Hypodense inter-sphincteric fat plane (4) is seen in between the external and internal
sphincters. Internal sphincter (5) forming the anal wall cannot be discerned due to opposition of the wall of the anal canal. The infra- (6)
and the supra-levator (7) fat is also very well appreciated below and above the levator ani, respectively. (B) Mid-sagittal scan showing
the normal anorectal angle formed at the anorectal junction by the pubo-rectalis (arrow) part of the levator ani. A thin sleeve of fat is
appreciated between the posterior rectal wall and the levator muscle. A tube has been placed in the anal canal for clear demonstration.

fistulas are uncommon, and the extra-sphincteric type
usually develops due to an inflammatory involvement of
the rectal wall resulting from another cause. The imaging
counterpart of the classification of Parks is the St. James's
University Hospital grading scheme [18,19], based on the
MRI appearance of perianal fistulas in the axial and coro-
nal planes. This classification also distinguishes secondary
extensions and abscesses; it classifies fistulas into 6 grades.
Grade 0 is a normal-appearing anal canal. An inter-sphinc-
teric fistula, if simple, is Grade 1, and Grade 2, if a second-
ary tract or abscess is present. Grade 3 fistula is a simple
trans-sphincteric fistula, and with a secondary tract or
abscess it becomes a Grade 4 fistula. Grade 5 fistula repre-
sents a complicated abscess with a supra- or trans-levator
component.

Imaging

Various imaging modalities have been used for preoperative
assessment of fistula-in-ano. Conventional fistulography

was used before the advent of cross-sectional imaging. The
sensitivity of fistulography in identifying the primary fis-
tulous tract is 89% [20]; it is lower (56%) for detecting sec-
ondary extensions. [4] The level of internal opening is dif-
ficult to recognize, and the entire tract length is not seen, if
blocked by debris.

Anal endosonography is the only technique which can
depict the anal sphincter complex in detail [3]. However,
being an operator dependent modality, its results have
been reported to be either inferior or superior, in com-
parison to MR examinations, for the evaluation of fistula-
in-ano [21-23]. Structural anatomy beyond the external
sphincter cannot be demonstrated, and therefore deeper
extensions of the primary tract into the ischioanal/ischio-
rectal and supralevator spaces are missed. As regards sur-
gically important parameters of perianal fistulas, includ-
ing the primary tract, internal opening, secondary tract,
abscesses, and horseshoeing, MRI showed a sensitivity of
87.5-95% and specificity of 80-95%, and is considered to be
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Figure 3. (A) External opening. Axial scan showing an external opening at midline 6 o'clock position leading to a curved tract seen in relation to the
anal canal. Soft tissue around the tract suggests inflammatory tissue. (B, C) Internal opening. (B) Axial image showing internal opening
at 6 o'clock position. An inter-sphincteric component of the tract is also seen. (C) Sagittal scan showing the entire supra-sphincteric tract
with an infra-sphincteric collection and internal opening with consequent spill in the rectum.

the gold standard investigation [24]. Primary tract deline-
ation is better achieved with the use of endoluminal coils,
whereas extensions are better imaged with the use of supe-
rior field of view of the external coil [25]. Therefore, a com-
bination of the two coils would provide an optimal exami-
nation. However, patient tolerance to endoluminal coils is
low, and a proper image view for adequate surgical dissec-
tion may not be available [26].

Dynamic contrast-enhanced MRI has a reported sensitivity
of 97% and specificity of 100% for detection of fistulas, and
is considered to be the best technique for its delineation
[27]. Noninvasiveness and high diagnostic accuracy [28] in
mapping the perianal fistulas are the definite advantages
of MRI.

MDCT Fistulography

This is a novel technique for evaluation of perianal fistulas.
It is based on acquisition of thin sections with MDCT (16 or
more slice MDCT), with simultaneous instillation of water-
soluble, iodinated contrasts into the active external peri-
anal opening. The findings of MDCTF confirmed by MRI
and/or surgery are presented.

Figure 4. Primary tract (simple). (A) Axial
image — a left, thicker tract is seen to
cut the external sphincter, while the
contralateral thinner tract is seen in the
inter-sphincteric plane. (B) Coronal MPR
image — inter-sphincteric tract is seen on
the right side and the trans-sphincteric
on the left side of the image in relation to
the sphincter complex.

Technique of MDCT Fistulography

The patient was asked to lie prone on the gantry table.
Cannulation of the external perianal opening was per-
formed with an intravenous catheter, and 5% iodinated
contrast was instilled. Axial scanning was preformed, from
the mid-sacrum to the gluteal fold, with 140 XV, 205 mAs
and 64x1 mm collimation, to obtain 2 mm-thick slices.
Images were studied in axial, coronal and sagittal planes by
a radiologist blinded to clinical details. Pathological find-
ings that were assessed on MDCT fistulography included
the location, course and extent of the primary tract, wheth-
er the tract was simple or complex, and the position of the
internal opening. Presence of secondary tracts and abscess-
es was also noticed. The bone and soft tissues were seen for
the presence of any abnormality. The fistula was classified
according to the Parks classification.

Normal MDCT Findings of Anorectal Region

A normal anorectal region. Soft tissues, i.e., rectal/anal
wall, external sphincter, and the pelvic floor muscles have
a similar soft tissue density and cannot be differentiated by
attenuation values but can be recognized by their location.
High resolution images of MDCT allow for a visualization
of the inter-sphincteric fat plane as a curvilinear negative
density separating the anal wall (internal sphincter) and
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Figure 5. Shows the different types of fistulas represented
diagrammatically on the MDCTF image in coronal view
(17— Inter-sphincteric, 2 — Trans-sphincteric, 3 — Supra-
sphincteric and 4 — Extra-sphincteric), according to Parks
classification.

Figure 6. Simple inter-sphincteric fistula-in-ano. A curvilinear tract
extending from the midline along the inter-sphincteric
plane to open high up in the anal canal in the midline.

the external sphincter (Figure 1A-C). It is better perceived
in the posterior and lateral location. The external sphinc-
ter is continuous superiorly with the pubo-rectalis muscle,
which is the thickened and most infero-medial part of the
levator ani. The levator ani muscle is best visible on the
coronal view, forming a sling extending infero-medially
from the lateral pelvic wall to the anorectal wall, forming
a waist at the level of the anorectal junction (Figure 2A). A
sagittal image (Figure 2B) of the anorectal junction shows
a change in curvature of the anal canal, corresponding to
the pubo-rectalis muscle which appears as a sling around
the anal canal on the axial view, with both limbs cours-
ing anteriorly, attaching to the pubic bone. Any pathology
medial to the pubo-rectalis muscle is present in the supra-
levator space, whereas the infralevator disease is seen lat-
eral to the muscle in axial sections. Extension of the dis-
ease across the levator is best seen in the coronal view.
The anal lumen, with or without air density or contrast,
is collapsed and therefore the anal canal appears rounded
in shape until the anorectal junction, where it assumes
an oblong shape in the axial view. The ischio-anal and
ischio-rectal fossa are fat-containing fossae abutting the
anal canal on either side in the infra-levator part, and are
seen as neat negative density triangular fossae. Abnormal
tracts and inflammation are easily recognized in their
background. Sometimes, on the sagittal view, a linear soft

Figure 7. Inter-sphincteric tract with a supralevator extension
suggesting a complex fistula and spill into the rectum. The
internal opening is not evident in this coronal image.

tissue density is seen to extend from the coccygeal tip to
just below the level of the pubo-rectalis or the anorectal
junction, which corresponds to the deep part of the exter-
nal sphincter. The different parts of the external sphincter
are usually not recognized separately.

Components of Fistula-in-Ano

The external opening, present in the peri-anal location,
described as o'clock position, leads into a fistulous tract,
with or without a demonstrable internal opening in the
anal/rectal mucosa. (Figure 3A-C). Most commonly, the
internal opening is present at the level of the dentate line
in the anal canal but occasionally may lie above it in the
anal canal or the rectum. Spill of contrast into the bowel
lumen confirms a patent internal opening on MDCTF and
is recognized as a contrast-filled, innermost part of the
tract in the anal/rectal wall (Figure 3B, 3C). The primary
tract is the main tract connecting the external and internal
openings (Figure 4). Depending on the location and course
of the primary tract, perianal fistulas have been classified
into four types [16] (Figure 5). In the inter-sphincteric type,
infection develops in the inter-sphincteric plane, between
the internal and external sphincters, traverses down and
ruptures onto the skin without traversing the external
fistula (Figures 6, 7). When the inter-sphincteric infection
penetrates the external sphincter to reach the ischioanal
fossa, a trans-sphincteric tract is formed (Figures 8-10).
Inter-sphincteric fistulas are most common (70-80% of
cases), while the trans-sphincteric type is seen in 20% of
patients [17]. Supra-sphincteric (Figure 11) and extra-
sphincteric fistulas are uncommon and develop when the
inter-sphincteric tract extends superiorly to reach above
the levator plate, and then traverses inferiorly through the
ischioanal fossa (supra-sphincteric) or, in the case of pri-
mary pelvic disease such as Crohn's disease or diverticu-
litis, the inter-sphincteric tract extends down through the

520


http://code-industry.net/

Review Article

© Pol J Radiol, 2017; 82: 516-523

Figure 9. High trans-sphincteric fistula.

Figure 10. Complex trans-sphincteric fistula. A tract is seen in the
midline traversing through the external sphincter to enter
the inter-sphincteric plane and forming a horseshoe tract

levator plate (extra-sphincteric). It is either a simple or
complex tract. Fistulas with multiple tracts, horseshoe-
ing, and supralevator extensions are classified as complex
tracts besides trans-sphincteric, supra-sphincteric, extra-
sphincteric, and recto-vaginal fistulas. Involvement of

Figure 8. Low trans-sphincteric fistula. (A) Axial.
(B) Sagittal view.

Figure 11. Supra-sphincteric tract. The tract is seen to extend
superiorly in the extra-sphincteric space on the left,
turns medially to traverse the pubo-rectalis and descends
down the inter-sphincteric space to open in the midline
posteriorly. A collection is seen in the infra-levator extra-
sphincteric space. This collection corresponded to the
abscess. This is a complex fistula.

the ischioanal or ischiorectal fossa by a fistulous tract or
abscess indicates a complex disease related to trans-sphinc-
teric or supra-sphincteric disease (Figure 124, 12B).

Secondary tracts are ramifications of the main primary
tract and may extend in any direction to involve adjacent
structures/spaces above or below the levator ani mus-
cle. They may also communicate with the peri-anal skin,
bowel, vagina, and rarely extend through long distances in
the peri-anal or pelvic soft tissues (Figure 13).

Abscesses that widen the tract and pus collections can
form in any location (Figure 14A-C) Sometimes, MDCTF
may indicate an alternative diagnosis that can superficially
mimic a fistula-in-ano.

Conclusions

MDCT fistulography is a promising technique that is capa-
ble of showing all components of fistula-in-ano and all
types of peri-anal fistulas, with presentation of convincing
images. More experience with this modality is required to
ascertain its diagnostic accuracy as an alternative to MRI.
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Figure 12. @) Complex fistula. MPR image shows the infra-levator part of a thick extra-sphincteric component of the primary tract seen to reach up
to the right levator muscle that is bulky and shows surrounding fat stranding. No supra-sphincteric component is recognized. Multiple
branches are seen in the sphincter complex, with a tract seen in the left ischioanal space (this was a trans-sphincteric tract not evident
on this image). The lower rectal wall is appearing thickened with evidence of perirectal fat stranding is this coronal view. (B) Axial
thick MPR image showing a complex trans-sphincteric fistula in a female patient. A double trans-sphincteric tract is evident with
multiple branches; an external tract forms a horseshoe tract in the posterior anal fat; an anterolateral tract in the inter-sphincteric plane
terminating in the right pubo-rectalis muscle; a thin midline tract piercing the internal sphincter with an internal opening is seen as a
dot of contrast at 6 o'clock position.

Figure 13. Secondary tract. (A) Sagittal thick MIP
image showing multiple branching
tracts. (B) VRT image showing all
branches of the tract.

Figure 14. Abscess: (A) Axial and (B) sagittal view of an abscess seen as a contrast collection both above and below the levator, suggestive of an
infra-levator abscess with a supra-levator extension and also extension into the rectal wall. (C) An abscess is seen in the deep post-anal
space communicating directly with the inter-sphincteric tract.
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