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MRI of the Anal Region in Crohn’s
Disease and Beyond
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Perianal involvement in Crohn’s disease can be
complicated by a variety of pathologic conditions
[1]. Perianal abscess occurs in up to 80% of
patients with CD, as the frequency of perianal fis-
tulas varies from 17% to 43% [2-9].

The risk of perianal involvement increases
when the distal gastrointestinal tract is affected.
In fact, patients with disease confined to the
colon have a higher incidence of perianal fistulas,
and the rate can approach 100% in patients with
arectal CD localization [4, 10]. Although the pre-
cise etiology of perianal fistulas remains
unknown, they may be caused by obstruction of
sinus tracts or cryptoglandular infections [1]. The
former theory suggests that fistulas may arise due
to the extension of deep penetrating ulcers into
the anus or distal rectum; over time, fecal mate-
rial stagnates within the ulcers and the evacuating
pressure also facilitates their further extension
with formation of a real fistula [1, 11]. According
to the latter theory, infection of anal glands gives
rise to abscess formation which represents the
point of origin of a fistula [12].

Perianal alterations may anticipate the intesti-
nal manifestations of CD by several months or
years. About two-thirds of patients with perianal
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disease will be diagnosed with intestinal disease
within 1 year and another third within 1-5 years,
with only a few patients being diagnosed after
more than 5 years. Only a small proportion of
patients with CD may persist in having isolated
perianal involvement [13, 14].

Surgical management of perianal CD depends
on the extent, localization, and complexity of the
fistula. The surgical approach can be more inva-
sive in case of large fistulas and in presence of
abscesses.

Therefore, imaging is necessary for surgical
planning. The main purpose is to identify the pri-
mary fistulous track, especially when a cutaneous
opening is absent, the possible secondary tracks,
and the sites of any abscess cavities, and to define
their anatomic relation with the sphincters, the
levator ani muscle, and the ischiorectal and
ischioanal fossae [15].

9.1 Classification of Fistulas

Classification systems for perianal fistulizing CD
disease are useful in determining what surgical
procedure (if any) should be performed. Several
classifications have been used to define the differ-
ent types of fistulas. The most anatomically
detailed and used is the one established by Parks.
This classification distinguishes four different
possible  paths:  inter-sphincteric,  trans-
sphincteric,  supra-sphincteric, and extra-
sphincteric [16]. Since there is no relation
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between the sphincter or the perianal canal,
superficial subcutaneous fistulas are excluded
from Parks’ classification (Fig. 9.1).

On the other hand, the St. James’s University
Hospital classification has been developed
according to MRI findings. Fistulas are distin-
guished on a 5-point scale: grade 1, simple linear
inter-sphincteric with no ramifications; grade 2,
inter-sphincteric with presence of abscess or sec-
ondary tract bounded by the external sphincter;
grade 3, external sphincter leak with trans-
sphincteric path and possible hyperemia or
edema arising within the adjacent fossae; grade
4, trans-sphincteric with extension to the ischio-
rectal fossa where an abscess can be found;
grade 5, the fistulous path extends above the
supralevator ani with involvement of the ischio-
rectal fossa [17].

Finally, the Standards Practice Task Force of
the American Society of Colon and Rectal
Surgeons has analyzed this topic from the surgi-

Fig. 9.1 Parks’ classification: (A) Inter-sphincteric fis-
tula, (B) Trans-sphincteric fistula, (C) Supra-sphincteric
fistula, (D) Extra-sphincteric fistula, (E) Subcutaneous
fistula (not part of Parks’ classification)

cal point of view. This classification merely eval-
uates the anal disease on the basis of the possible
treatments, distinguishing simple fistula-in-ano,
complex fistula-in-ano, fistulas associated to CD
and abscesses [18].

9.2 Technique

MRI of the anal district is performed through a
surface phased array coil without any need of
lumen dilation.

The field of view must be cranio-caudally
extended from the supralevator plane to the anal
verge including the surrounding gluteal fat tissue
[19-21].

An initial sagittal T2-weighted Turbo-Spin
echo (TSE) can be obtained in order to provide an
overview of the anal canal and to orientate the
following scans.

The following T2-weighted TSE sequences
are acquired on oblique-coronal and axial planes
respectively orientated perpendicular and parallel
to the major axis of the anal canal (Fig. 9.2).

The use of T2-weighted TSE scans with fat
saturation significantly facilitates the detection of
fluid collection and perilesional edema.

Two- or three-dimensional T1-weighted
images with fat saturation obtained before and
after the injection of gadolinium contrast mate-
rial are useful not only for identification of fistu-
las, but also in distinguishing active inflammation
from fibrosis. In fact, enhancement tends to be
early and intense in the former condition, whereas
it appears more progressive and delayed in the
latter.

Finally, oblique-coronal or, preferably,
oblique-axial diffusion-weighted images (DWI)
highlight the presence of fistulas and abscesses
and result particularly important in case of con-
traindications to intravenous contrast medium
injection [19, 20, 22].
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Fig. 9.2 Technique. Orientation of coronal (a) and axial (b) scan series on a midline sagittal T2-weighted TSE image,
respectively, parallel and perpendicular to the major axis of the anal canal

9.3 Perianal Findings in Crohn’s
Disease

Active fistulous tracts and abscesses filled with
pus and granulation tissue appear as hyperin-
tense structures on T2-weighted and STIR
images (Figs. 9.3, 9.4, and 9.5). In particular,
identification of the tract is easier when evaluat-
ing fat-saturated sequences, whereas
T2-weighted scans without fat suppression give
more detailed information about the anatomic
relationship of the tract with the surrounding
anatomical structures (Fig. 9.6). Active tracts are
often surrounded by hypointense fibrous walls,
which can be relatively thick and hypointense,
especially in cases of recurrent disease and/or
previous surgery (Fig. 9.7). Some hyperintensity
in this fibrous tissue may seldom be seen, prob-
ably due to associate inflammatory edema. This
hyperintensity may also extend beyond the tract
and its fibrous sleeve, reflecting adjacent inflam-
mation (Fig. 9.8). On contrast-enhanced
T1-weighted images, active fistulous tracks bril-

liantly enhance, as do the walls of abscess cavi-
ties (Figs. 9.3, 9.4, and 9.9). Retained pus
remains unenhanced, with a resulting peripheral
ring enhancement, a typical appearance of
abscess elsewhere in the body.

MRI performed along the coronal and axial
planes demonstrates fistulous tracks in relation to
the sphincteric complex, ischiorectal and ischio-
anal fossae, and levator plane. Tracts are
described in accordance with the terminology
illustrated by Parks et al. [16].

When a fistula is contained by the external
sphincter, it is defined as inter-sphincteric
(Fig. 9.7). On the contrary, any evidence of a fis-
tulous tract in the ischioanal fossa effectively
excludes an inter-sphincteric fistula. Moreover, it
should also be considered that trans-, supra-, and
extra-sphincteric fistulas share the common fea-
ture of a tract that lies beyond the confines of the
external sphincter. Although trans-sphincteric fis-
tulas are the most common cause of a tract in the
ischioanal fossa (Fig. 9.10), it must be remem-
bered that a differentiation between these three
fistulas is possible only by locating the internal
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Fig. 9.3 Trans-sphincteric  fistula.  Axial-oblique  trans-sphincteric fistula (arrows). Contrast enhancement
T2-weighted TSE images performed without (a) and with  of the inflamed wall of the fistula is well depicted after i.v.
fat saturation (b) show a posterior midline hyperintense  injection of Gadolinium (c)
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Fig. 9.4 Extra-sphincteric fistula. Coronal-oblique (a, b)
and axial-oblique (c, d) T2-weighted TSE images, per-
formed without (a, ¢) and with fat saturation (b, d) show a
left hyperintense extra-sphincteric fistula (arrows). On

opening and clearly determining the course
between this and the primary tract [23].

Finally, in presence of voluminous perianal
abscesses, eventual fistulous tracts can be hidden,
due to the compression or dislocation of the
sphincter complex itself and, in more severe
cases, large dehiscence with nearby pelvic vis-
cera may also be found (Figs. 9.11 and 9.12).

In order to describe the exact site and direction
of fistulous tract according to the surgical view,

coronal-oblique (e) and axial-oblique (f) TI1-weighted
TSE fat-saturated images, performed after Gadolinium
administration, enhancement of the fistulous walls is well
depicted (arrows)

radiologist should correlate the axial MRI find-
ings to the “anal clock.”

With this system, key points of the fistula,
such as internal opening and path, are referred to
as the sphincteric structures using clock bench-
marks. Axial sequences are employed for this
assessment and position of the patient inside the
scanner must be clarified since it can differ from
that of clinical examination or surgical interven-
tion [20, 24].
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Fig. 9.5 Trans-sphincteric fistula with abscess. Axial- (white asterisks in a and b). A voluminous perianal
oblique (a) and coronal-oblique (b, ¢) T2-weighted TSE  abscess can also be seen (black asterisk in ¢) with a small
images show a posterior midline trans-sphincteric fistula ~ gas bubble in its context (arrow)

(arrows in a) with its course in the left ischioanal fossa
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Fig. 9.6 Trans-sphincteric fistula. Coronal-oblique  fossa (arrows). Fat-saturated image (b) clearly shows the
T2-weighted TSE image (a) shows a right trans- fistulous tract (arrows) due to suppression of fat intensity
sphincteric fistula, involving the ipsilateral ischioanal —signal
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Fig. 9.7 Inter-sphincteric  fistula.  Axial-oblique
T2-weighted TSE images (a) show inter-sphincteric fis-
tula at 11 o’clock (arrow). In a more cranial image (b) the
internal opening is demonstrable (arrow). Coronal-
oblique T2-weighted TSE images performed without (c)
and with fat saturation (d) show right inter-sphincteric

fistula, traceable along most of its course (short arrows),
with sparing of ischioanal fossa. Note the hypointense
fibrous wall surrounding the active fistula (long arrow in
d), also confirmed in the axial T2-weighted TSE fat-
saturated image (e) obtained through its middle part
(arrow)



9 MRI of the Anal Region in Crohn’s Disease and Beyond 15

Fig. 9.8 Complex perianal fistula. Coronal-oblique bilaterally toward ischioanal fossa through external
T2-weighted TSE images (a, b) and axial-oblique sphincter (arrows). Coronal-oblique T2-weighted TSE
T2-weighted TSE image (c) show a horseshoe-like inter- ~ fat-saturated image (d) well demonstrates perifistulous
sphincteric fistulous tract (asterisks in a), which extent inflammatory edema (arrows)
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Fig. 9.9 Perianal fistula with multiple abscesses. Axial-
oblique T2-weighted TSE image (a) shows a right-sided
abscess (arrows). A more caudal scan (b) demonstrates
other two small abscesses in the left ischioanal fossa
(arrows). Axial-oblique T1-weighted TSE fat-saturated

images, obtained after i.v. injection of Gadolinium (¢, d)
shows peripheral contrast enhancement of abscesses, con-
taining a central component of non-enhancing purulent
material (arrows)
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Fig. 9.10 Trans-sphincteric fistula. Axial-oblique  with fat saturation (c), show a fistulous tract in the right
T2-weighted TSE image (a), showing the internal opening  ischioanal fossa (arrows). Coronal-oblique T2-weighted
of fistula at 7 o’clock (arrows). More caudally, TSE fat-saturated image (d) clearly traces the craniocau-
T2-weighted TSE images, performed without (b) and dal extent of fistula (arrows)
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Fig. 9.11 Perianal abscess. Axial-oblique (a), coronal-oblique (b), and sagittal (c¢) T2-weighted TSE images show a
voluminous perianal abscess (arrows) that displaces to the right side of the sphincteric complex (asterisks)
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Fig. 9.12 Recto-vaginal communication.  axial-oblique images (b, ¢) some fistulous tracts demon-
Hysterectomized patient. Sagittal (a) and axial-oblique  strate a communication with the anterior wall of rectum
(b, ¢) T2-weighted TSE images clearly depict a wide (arrows). Vaginal lumen is filled with fecaloid material
defect of the posterior vaginal wall (arrows in a). On  (asterisk)
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9.4 MRI of the Anal Canal beyond
Crohn’s Disease

A number of diseases can take place within the
perianal region.

Beyond congenital malformations, they can
be grouped into three main types: inflammatory
conditions, benign, and malignant lesions.

MRI protocol is the same used for evaluation
of fistula-in-ano generally performed in CD
patients.

The main purpose of the exam is to distinguish
CD involvement of the anal canal and perianal
structures from a different pathology.

9.4.1 Inflammatory Conditions

9.4.1.1 Pilonidal Sinus

Pilonidal sinus derives from a folliculitis at the
intergluteal natal cleft and leads to the formation
of a sinus tract or abscess [20, 25-27].

It is typically located within the subcutaneous
soft tissues near the sacrum or the coccyx and it
is characterized by hyperintensity on T2-weighted
images [28].

Differential diagnosis includes fistula-in-
ano, unlike which no involvement of the sphinc-
teric space nor communication with the anal
lumen can be detected [20, 25-28].

9.4.1.2 Hidradenitis Suppurativa
Hidradenitis suppurativa is caused by a chronic
occlusion of cutaneous hair follicles of apocrine
sweat glands which lead to recurrent inflamma-
tions, sinus tract and abscesses formation, and
fibrosis [20, 26, 27].

The perineum represents the typical localiza-
tion in males, whereas the axillae are in females
[25].

Inflamed structures appear hyperintense on
T2-weighted sequences, particularly on the fat-
saturated ones, and surrounded by edema of the
adjacent fat tissue [20, 26].

Contrast medium injection may be helpful in
demonstrating rim enhancement of abscessual
collections [25].

Differentiation from perianal involvement in
CD patients may be challenging, since the two
conditions may coexist [25].

Extensive bilateral involvement, absence of
rectal wall thickening, and lack of communica-
tion with the anal canal are findings suggestive of
hidradenitis suppurativa [25, 26].

9.4.1.3 Fournier Gangrene

Fournier gangrene is a urological emergency
consisting of necrotizing fasciitis of the genito-
urinary, perineal, and perianal tissues caused by
infection of both aerobic and anaerobic bacteria.

Common causes are traumas or perianal fistu-
las, although etiology may remain unclear in
some cases. Risk factors include diabetes melli-
tus, obesity, and immunodeficiency.

This condition is burdened by high mortality
rates. Death may occur mainly due to sepsis and
multiple organ failure [29, 30].

MRI takes advantage of high soft-tissue con-
trast resolution and a wide field of view.

Moreover, the performance of DWI scans
allows recognition of high cellular-density pro-
cesses, such as abscesses, without any need for
intravenous contrast medium injection.

Hence, MRI can be successfully applied not
only for initial diagnosis but also during follow-up
in order to evaluate treatment outcomes, although
its role is usually limited due to prolonged scan
times and usual lower scanner availability.

9.4.2 Benign Lesions

Benign lesions of the perianal region can be
grossly divided into cystic and fat containing.

Epidermoid and dermoid cysts arise from the
ectoderm. While the formers usually appear as
unilocular fluid-filled lesions, the latter are more
heterogeneous at MRI due to entrapment of ecto-
dermal elements.

As dermoid cysts, also enteric developmental
cysts are characterized by inhomogeneous signal
intensity. They represent rare congenital malfor-
mations of the developing digestive tract and are
of endodermal origin [28].
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Fat-containing lesions include lipomas and
teratomas.

Lipomas are characterized by homogeneous
hyperintensity on T1-weighted images with drop
of signal on fat-saturated scans [28].

On the other hand, the adipose content within
presacral teratoma is lower since fluid and solid
components usually coexist. Moreover, intrale-
sional septations and calcifications are not rare
[28, 31].

9.4.3 Malignant Neoplasms

Anal canal carcinomas represent only a small
percentage (2.5%) of the whole colorectal carci-
nomas [25, 26, 32].

The main histological type is squamous cell
carcinoma (SSC; 80-85%), whereas the remain-
ing include adenocarcinomas, melanomas, lym-
phoma, GI stromal tumor, and leiomyosarcomas
[25, 26, 32].

Risk factors for SCC occurrence are chronic
infection with human papillomavirus, in particu-
lar 16 and 18 types, human immunodeficiency
virus (HIV), infections, and immunosuppression
[25, 32].

Resort to MRI is necessary for local staging,
including tumor size, sphincteric infiltration, and
lymph nodal spread.

At MRI, SCC shows itself as a lobulated intra-
luminal or infiltrative mass characterized by iso/
hypointense on T1-weighted images, iso/hyper-
intense on the T2-weighted ones, enhancement
after intravenous contrast agent injection, and
water restriction on DWI scans [25, 26, 32].
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