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Introduction

Inflammatory bowel disease (IBD) comprises two
major clinical entities, ulcerative colitis (UC) and
Crohn’s disease (CD). Accurate diagnosis, precise
assessment of disease extent and activity, and re-
liable differentiation from other inflammatory, in-
fectious, ischemic, and neoplastic bowel disorders
are essential for selecting appropriate therapy and
optimizing long-term patient outcomes.

During the past two decades, radiological imaging
has evolved from a complementary diagnostic tech-
nique to an indispensable component of multi-
disciplinary IBD management. While endoscopy
remains the reference standard for direct mucosal
assessment and histological confirmation, modern
cross-sectional imaging provides unigue informa-
tion beyond the bowel lumen. It enables compre-
hensive evaluation of mural inflammation, trans-
mural disease extension, mesenteric involvement,
and extraintestinal complications that cannot be
assessed adequately by endoscopy alone. [1]

Magnetic resonance imaging (MRI), intestinal ultra-
sound (IUS), and computed tomography (CT) each
play distinct roles depending on the clinical sce-
nario. MRI has become the preferred cross-sec-
tional imaging modality for repeated assessment
of disease activity because of its excellent soft-
tissue contrast and the absence of ionizing radia-
tion. Intestinal ultrasound has gained increasing
importance as an accessible, non-invasive bedside
technique for both initial evaluation and longi-
tudinal monitoring. CT remains indispensable in
emergency settings and plays an important role in
image-guided interventional procedures, particularly
for percutaneous abscess drainages. [1, 2, 4, 14]



Diagnostic methods

The Role of Imaging in Modern
IBD Management

Diagnostic imaging has become an indispensable
component of the multidisciplinary management
of inflammatory bowel disease. Whereas radio-
logical examinations were previously regarded pri-
marily as complementary diagnostic procedures,
imaging is now integrated into virtually every
stage of patient care, including initial diagnosis,
disease classification, assessment of inflammatory
activity, detection of complications, therapeutic
monitoring, and long-term follow-up.

The increasing use of biologic therapies and the
implementation of treat-to-target strategies have
fundamentally changed the objectives of imaging.
Beyond identifying inflammatory bowel disease,
radiological examinations are expected to provide
objective biomarkers of disease activity, charac-
terize disease phenotype, evaluate treatment re-
sponse, and detect structural bowel damage before
irreversible complications develop. [3]

The selection of the appropriate imaging modality
depends on several factors, including the suspected
diagnosis, disease location, clinical presentation,

patient age, previous imaging findings, and the
need for repeated follow-up examinations. In ad-
dition, radiation exposure, patient comfort, local
expertise, and scanner availability should be con-
sidered when choosing an imaging strategy.

Choosing the Appropriate Imaging Modality

No single imaging modality is suitable for all clini-
cal situations. Instead, the optimal examination
depends on the clinical question.

In patients with suspected Crohn’s disease, mag-
netic resonance enterography (MRE) and intestinal
ultrasound (IUS) are generally preferred because
they provide excellent assessment of bowel wall
inflammation without exposure to ionizing radia-
tion. MRI is particularly valuable for evaluating
disease extent, transmural inflammation, fistulas,
abscesses, and extraintestinal manifestations.
[1, 4, 14, 29]

Computed tomography remains the examination
of choice in emergency situations. Acute abdomi-
nal pain, suspected bowel perforation, bowel ob-
struction, toxic megacolon, postoperative compli-



cations, or septic patients require rapid diagnosis,
making CT the preferred imaging modality be-
cause of its wide availability, high spatial reso-
lution, and short acquisition time. [1, 2]

Intestinal ultrasound has evolved into an impor-
tant first-line imaging technique. Owing to con-
tinuous technical improvements and increasing
operator experience, it allows rapid bedside as-
sessment of bowel wall thickness, vascularity, dis-
ease extent, and inflammatory activity. [1, 5, 15]
Conventional fluoroscopic examinations on the
other side have largely disappeared from routine
clinical practice. Although these techniques remain
valuable in selected circumstances, they have been
replaced by cross-sectional imaging in the vast
majority of patients and are no longer recom-
mended. [2]

Plain abdominal radiography and
Fluoroscopic Techniques

Conventional radiographic examinations have largely
been replaced by cross-sectional imaging in the diag-
nostic work-up of inflammatory bowel disease (IBD).

Abdominal plain film radiography

Plain abdominal radiography is no longer recom-

mended for the routine evaluation of patients with

suspected or established IBD. Nevertheless, it can

be useful in selected emergency situations because

of its widespread availability, rapid acquisition,

and low cost.

The principal indications include:

— suspected toxic megacolon

— bowel obstruction

— intestinal perforation with free intraperitoneal air

— severe acute colitis when immediate cross-sec-
tional imaging is not yet available.

Typical radiographic findings include colonic dila-

tation, loss of haustration, bowel wall thickening,

air-fluid levels suggesting bowel obstruction, and

pneumoperitoneum (figure 1).



Figure 1

Abdominal plain film

Florid ulcerative colitis with small and large bowel meteorism,
loss of haustration in the transverse colon, mural thickening
(arrows) and stenosis at the splenic flexure

However, plain radiography has limited sensitivity
for detecting active inflammation and provides
virtually no information regarding mural disease
activity, penetrating complications, or extraintesti-
nal manifestations. Whenever clinically feasible, CT
should therefore be preferred in acutely ill patients
requiring comprehensive diagnostic assessment.

Fluoroscopic Contrast Examinations

For many decades, contrast fluoroscopy represent-
ed the standard radiological examination of the
gastrointestinal tract in patients with inflammatory
bowel disease. Double-contrast barium enemas —
including the visualization of the small intestine
according to Sellink (double-contrast enteroclysis
performed via a transnasal catheter) — were rou-
tinely performed to evaluate ulcerative colitis and
Crohn’s disease (figure 2).



Figure 2
Enteroclysis: Double-contrast imaging of all small bowel
segments. No pathological findings

The introduction of high-resolution cross-sectional
imaging has fundamentally changed this diagnos-
tic approach. Consequently, fluoroscopic exami-
nations are no longer recommended for routine
diagnostic evaluation of IBD in current clinical
practice. Their use has become restricted to mono-
contrast examinations and highly selected clinical
situations, including the assessment of postoper-
ative anastomotic integrity, evaluation of suspected
bowel leakage and selected cases of complex post-
operative anatomy where complementary luminal
information may still be beneficial.



Computed Tomography

Computed tomography (CT) has become an indis-
pensable imaging modality for the emergency as-
sessment of patients with inflammatory bowel dis-
ease. Owing to its widespread availability, rapid
image acquisition, and excellent spatial resolution,
CT enables comprehensive evaluation of the bowel,
mesentery, and abdominal organs within seconds.
Modern multidetector row CT (MDCT) provides
isotropic volumetric datasets that allow high-qual-
ity multiplanar reconstructions and detailed ana-
tomical assessment, even in critically ill patients.

Clinical Indications

The principal indications for CT in patients with
IBD include:

— acute severe abdominal pain

— suspected bowel perforation

— intestinal obstruction

— intra-abdominal abscess

— penetrating Crohn’s disease

— septic complications

— postoperative complications

— uncertain diagnosis in the emergency setting

10

CT Technique

Optimal evaluation requires adequate bowel dis-
tension and intravenous administration of iodi-
nated contrast material unless contraindicated.
Neutral oral contrast agents are generally preferred
because they facilitate assessment of bowel wall
enhancement without obscuring mural abnor-
malities.

CT enterography (Figure 3) combines neutral oral
contrast with high-resolution multidetector CT and
has become the preferred CT protocol for evalu-
ating suspected or established Crohn’s disease
when MRI is unavailable or contraindicated. Prior
to the examination, patients ingest approximately
1.5-2L of a neutral oral contrast agent (e.g., a man-
nitol- or polyethylene glycol-based solution or
water) over 45-60 minutes to achieve adequate
small-bowel distension. Antiperistaltic agents
(e.g. hyoscine-butylbromide or glucagon) can be
used to reduce bowel motion and improve image
quality. [6]

CT enterography provides excellent visualization
of bowel wall morphology, disease extent, mural
enhancement, and extraintestinal complications.



CT Enterography: Markedly distended bowel loops following
oral water administration. Inflammatory conglomerate in
the left lower abdomen.

CT in Acute Complications

One of the major strengths of CT is the rapid diag-
nosis of life-threatening IBD complications requir-
ing urgent intervention (figure 4).

CT accurately detects:

— free intraperitoneal air

— bowel perforation

— toxic megacolon

— intra-abdominal abscesses

— bowel obstruction

— closed-loop obstruction

— postoperative anastomotic leakage
— intra-abdominal hemorrhage

1



Figure 4
Acute complications of IBD: CT in axial (a) and sagittal (b) plane shows bowel perforation and consecutive pneumoperitoneum.
CT appearance of toxic megacolon (c)

12



Furthermore, CT serves as the preferred imaging
modality for image-guided percutaneous drain-
age of abscesses, thereby reducing the need for
emergency surgery in many patients. [7]

Radiation Dose

Because inflammatory bowel disease often af-
fects young patients requiring repeated imaging
throughout life, radiation exposure remains an
important consideration.

Recent technological advances—including iterative
reconstruction algorithms, automated tube current
modulation, and low-dose CT protocols—have
substantially reduced radiation exposure while
maintaining diagnostic image quality. Nevertheless,
cumulative radiation dose should always be con-
sidered during long-term disease management. [8]

Magnetic Resonance Imaging

Introduction

Magnetic resonance imaging (MRI) has become
the preferred cross-sectional imaging modality for
the evaluation of patients with Crohn’s disease
and plays an increasingly important role in the
management of inflammatory bowel disease (IBD).
Its excellent soft-tissue contrast, multiplanar imag-
ing capability, and absence of ionizing radiation
make MRI particularly suitable for the assessment
of often young patients requiring repeated imaging
throughout the course of their disease. [1, 4, 14]

Examination Technique

Successful MRI of the small bowel requires ade-
guate luminal distension to ensure reliable eval-
uation of bowel morphology and mural abnormali-
ties. This is usually achieved by oral administration
of neutral oral contrast agents, such as mannitol
or methylcellulose solutions (MR enterography —
figure 5).

13



Figure 5
Coronal image of normal bowel loops (true FISP)
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Intravenous gadolinium-based contrast media
are routinely administered unless contraindicated,
allowing assessment of mural enhancement and
inflammatory activity (figure 6).

Antiperistaltic agents (e.g. hyoscine-butylbromide
or glucagon) are commonly used to reduce bowel
motion and improve image quality.

Although MRI protocols vary among institutions,
examinations generally include multiplanar T2-
weighted imaging, contrast-enhanced T1-weight-
ed sequences with fat suppression, and diffusion-
weighted imaging (DWI).



Figure 6a Figure 6b
Presacral phlegmonous inflammation in a patient Improved visualization of the extent of inflammation following
with Crohn’s disease intravenous application of contrast medium (fat suppression)
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The development of more rapid sequences and
dedicated coils for the abdominal region have
made it possible today to effectively reduce move-
ment artifacts in MRI examinations conducted in
breath-hold or respiratory-triggered technique. In
addition, diffusion-weighted MRI (DW-MRI) has
become an established method in the diagnosis
of inflammatory bowel diseases that has further
increased in the sensitivity of MRI in detecting in-
flamed bowel segments. Diffusion-weighted MRI
measurements are based on the so-called Brownian
motion of molecules in visualizing the intra- and
extracellular movement of water molecules. The
diffusion of water molecules is restricted, for ex-
ample, in tumors and in cytotoxic brain edema,
but also in inflammatory processes. Recent studies
have shown that DW-MRI may potentially reduce
our reliance on conventional contrast media con-
taining gadolinium. This could be very important,
for example, for patients with reduced renal func-
tion. Reduced diffusion is considered typical for
active inflammation (figure 7). [9, 14, 31]
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Figure 7a
Contrast medium uptake in inflamed bowel loops (arrows)



Figure 7b
The same bowel loops showing a significant reduction
in diffusion in diffusion-weighted imaging (DWI; arrows)

Figure 7¢
Corresponding signal reduction in the ADC map (arrows).
ADC = apparent diffusion coefficient
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MRI in Clinical Decision-Making

MRI has become an integral component of clinical
decision-making in patients with Crohn’s disease.
Beyond establishing the diagnosis, MRI provides
objective information regarding disease extent,
inflammatory activity, bowel damage, and extra-
intestinal manifestations, thereby contributing
directly to individualized patient management. In
this context, it is essential that radiological reports
accurately describe the imaging findings and com-
municate them using standardized terminology
that is clearly understood across disciplines. [30]
At initial diagnosis, MRI establishes the anatomical
distribution of disease, demonstrates transmural
inflammation, and detects penetrating compli-
cations beyond the reach of endoscopy. During
follow-up, MRI provides objective assessment of
disease activity and treatment response by evaluat-
ing bowel wall thickening, mural edema, contrast
enhancement, and diffusion restriction. Standard-
ized MRI-based activity indices may further im-
prove the reproducibility of disease assessment in
specialized centres. [10-12]

18

MRI is particularly valuable in patients with stric-
turing or penetrating disease. It reliably demon-
strates fistulas, abscesses, inflammatory masses,
and prestenotic dilatation, findings that frequently
influence the choice between medical therapy,
endoscopic intervention, and surgery. [13]

MRl is equally valuable in the postoperative setting.
Following ileocolic resection, MRI allows non-inva-
sive assessment of recurrent disease, particularly
in patients in whom repeated endoscopic exami-
nations are undesirable or incomplete. [1]
However image quality depends on adequate
bowel preparation and patient cooperation, while
motion artefacts may reduce diagnostic accuracy.
Examination times are still much longer than for
CT, and MRI remains less readily available in most
institutions. Furthermore, differentiation between
active inflammation and fibrosis continues to
represent a diagnostic challenge despite ongoing
advances in imaging techniques.



Intestinal Ultrasound

During the past decade, intestinal ultrasound (IUS)
has become an established imaging modality for
the diagnosis and follow-up of inflammatory bowel
disease (IBD). Owing to its wide availability, non-
invasive nature, lack of ionizing radiation, and
immediate bedside applicability, IUS has gained
an increasingly important role in routine clinical
practice. [1, 5, 15]

The diagnosis of inflammatory bowel disease is
primarily based on bowel wall thickening, which
can be assessed reliably, particularly in the terminal
ileum and colon. Additional sonographic findings
include increased bowel wall vascularity on Doppler
imaging, inflammatory changes of the surround-
ing mesenteric fat, enlarged lymph nodes, and, in
experienced hands, the detection of fistulas and
abscesses.

Despite continuous technical improvements, the
diagnostic performance of intestinal ultrasound
depends on the anatomical location of the affect-
ed bowel segment, the patient’s body habitus,
and the examiner’s experience. Deep pelvic bowel
loops and proximal small bowel segments may
remain difficult to assess, and MRI continues to
provide a more comprehensive evaluation of trans-
mural and extraintestinal disease.
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Ulcerative Colitis

Ulcerative colitis (UC) is a chronic inflammatory
bowel disease characterized by recurrent episodes
of mucosal inflammation, typically presenting dur-
ing the third and fourth decades of life. Cardinal
symptoms include rectal bleeding, diarrhea, and
increased stool frequency. Inflammation almost in-
variably begins in the rectum and extends proxi-
mally in a continuous fashion, affecting variable
lengths of the colon. In contrast to Crohn’s dis-
ease, skip lesions are absent and inflammation is
generally confined to the mucosa and submucosa.
(1,16, 17]

Endoscopy remains the reference standard for di-
agnosis and assessment of disease activity. Radio-
logical imaging therefore plays a complementary
role and is primarily indicated when complete
colonoscopy is not feasible, complications are
suspected, or the differential diagnosis includes
Crohn’s disease. CT, MRI, and intestinal ultra-
sound provide additional information regarding
disease extent and complications. [1, 16, 17]
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During the early stage of disease, hyperemia and
mucosal edema produce fine mucosal granularity
and subtle irregularity of the colonic contour. In-
flammatory infiltration leads to progressive flat-
tening of the haustrations. On CT and MRI, active
disease is characterized by continuous bowel wall
thickening, mural hyperenhancement, and mural
edema (figure 8).



Figure 8a
MRI shows mural edema in coronal T2w (arrow)

Figure 8b
Circumferential wall edema of the sigmoid colon (arrow)
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Figure 8c
CT shows submucosal hyperenhancement in the sigmoid
colon (arrow)
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As disease activity progresses, superficial ulcera-
tions develop within the inflamed mucosa. Classi-
cal double-contrast examinations demonstrate the
characteristic button-shaped ulcers caused by
undermining of the mucosa (figure 9a), whereas
cross-sectional imaging primarily depicts increas-
ing mural thickening and inflammatory changes
of the affected bowel (figure 9b).



Figure 9b

Ulcerative colitis

Contrast enhanced MDCT: Circular, pseudotumorous stenosis
in the area of the splenic flexure (arrow)

Figure 9a

Ulcerative colitis

Remission stage with pseudopolyposis: the mucosa has a
worm-holed appearance
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During remission, healing of the ulcerations occurs
and inflammatory pseudopolyps may develop.
Cross-sectional imaging demonstrates regression
of mural edema and hyperenhancement, although
residual bowel wall thickening may persist.
Chronic ulcerative colitis is characterized by mural
fibrosis, shortening of the colon, and complete loss
of haustration, resulting in the classical “lead-pipe
colon” (figure 10). CT and MRI readily demon-
strate these chronic structural changes and are
particularly valuable in patients with suspected
complications, including toxic megacolon or per-
foration.
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Figure 10
Coronal CT shows “lead-pipe” configuration
of the descending colon (arrows)



Ulcerative colitis may be associated with extraint-
estinal manifestations, particularly primary scleros-
ing cholangitis (figure 11), peripheral arthritis, and
ocular inflammation. Although these disorders are
primarily diagnosed clinically, imaging plays an
important role in detecting hepatobiliary compli-
cations and long-term colorectal neoplasia. [18-20]

Figure 11
MRCP: Primary sclerosing cholangitis in a patient
with ulcerative colitis
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Crohn’s Disease

Crohn’s disease is a chronic inflammatory disorder
that may affect any part of the gastrointestinal
tract, although the terminal ileum and ileocolonic
region are most frequently involved. The disease
usually presents in young adults with abdominal
pain, diarrhea, and weight loss. In contrast to ulcer-
ative colitis, inflammation is discontinuous, trans-
mural, and frequently associated with extraintes-
tinal complications. [1, 21, 22]

Early stage: Initial lesions consist of small aphthoid
ulcerations measuring only a few millimetres in
diameter (figure 12).
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Figure 12a
Crohn's disease. Early stage: Aphthoid ulceration,
double-contrast image of the colon



Figure 12b
Endoscopy: flat, punched-out ulcerations
of the colonic mucosa

These lesions typically develop adjacent to lym-
phoid follicles and may either heal completely or
progress to larger ulcerations. Today, MRI, comple-
mented by intestinal ultrasound, represents the
preferred imaging modality for the initial assess-
ment of Crohn’s disease. MRI accurately demon-
strates disease distribution, skip lesions, bowel
wall thickening, and early transmural inflamma-
tion. Although the smallest aphthous lesions may
remain below the spatial resolution of MR, diag-
nostic performance is comparable to conventional
enteroclysis under optimal examination conditions.
[1,4,6,14]
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Advanced stage: Progressive inflammation results
in enlargement and deepening of the ulcerations
with extension into the deeper bowel wall layers.
The characteristic “cobblestone appearance” de-
velops because of intersecting longitudinal and
transverse ulcerations separated by islands of rel-
atively preserved mucosa (figure 13 and figure 14).

28

Figure 13a
Crohn’s disease: Short, circumscribed area with destruction
of mucosal folds with beginning stenosis in Crohn’s disease



Figure 13b
Crohn’s disease: Typical cobblestone relief at a more distal site

Figure 14

Crohn’s disease

Advanced stage with adjacent areas of normal mucosa (1),
aphthoid lesions (2), ulcerations (3) and cobblestone relief (4)
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As transmural inflammation progresses, bowel wall
thickening, mural edema, hyperenhancement, and
inflammatory changes of the adjacent mesentery
become increasingly apparent on MRI. Radiological
imaging is particularly valuable at this stage be-
cause it depicts the full extent of transmural dis-
ease, including inflammatory masses, creeping fat,
sinus tracts, fistulas (figure 15), and abscesses.
Assessment of disease activity by MRI, including
mural edema, contrast enhancement, and dif-
fusion-weighted imaging, has become an impor-
tant component of therapeutic decision-making.
[3, 10-12, 23]
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Figure 15
Coronal CT shows enterovesical fistula (arrows)



Resolution phase: During successful treatment or
spontaneous remission, ulcerations gradually heal
and inflammatory activity decreases. As in ulcer-
ative colitis, inflammatory pseudopolyps may de-
velop (figure 16). MRI demonstrates regression of
mural edema, hyperenhancement, and mesenteric
inflammatory changes and therefore plays an im-
portant role in monitoring treatment response.
Chronic stage: Long-standing disease is character-
ized by fibrosis, bowel wall stiffening, and progres-
sive luminal narrowing. Multiple strictures with
prestenotic dilatation may occur and frequently
alternate with relatively normal bowel segments
(figure 17).

Figure 16

Crohn’s disease

Advanced stage: pseudopolypous in the terminal ileum,
cecum and appendix; short stenosis and pseudodiverticula
(arrows)
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Figure 17a

Crohn’s disease

Chronic stage: long stretch of stenosis of the terminal ileum
with signs of an acute flare

Figure 17b
Significant mural thickening and luminal narrowing
in the descending colon (arrow)



Eccentric involvement of the bowel wall may pro-
duce diverticulum-like outpouchings (pseudodiver-
ticula), a characteristic feature of chronic Crohn’s
disease. Although MRI provides valuable informa-
tion regarding the relative contribution of inflam-
matory and fibrotic changes, differentiation be-
tween both components remains challenging. The
presence of fibrostenotic or penetrating disease
has important therapeutic implications and should
therefore be specifically addressed in the radio-
logical report. [13]

Extraintestinal manifestations occur in up to one-
third of patients with Crohn’s disease and may
involve the musculoskeletal, hepatobiliary, der-
matologic, ocular, and genitourinary systems. The
most common manifestations include peripheral
arthritis, sacroiliitis (figure 18), ankylosing spon-
dylitis, erythema nodosum, pyoderma gangreno-
sum, episcleritis, and uveitis. [18, 19]

Figure 18
Sacroiliitis in a patient with Crohn’s disease
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Primary sclerosing cholangitis is less common than
in ulcerative colitis but should be recognized be-
cause of its clinical implications. Cross-sectional
imaging frequently contributes to the detection
of sacroiliitis, hepatobiliary complications, nephro-
lithiasis, and other disease-related complications,
emphasizing the importance of systematic assess-
ment beyond the bowel itself.
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Comparison of Ulcerative Colitis and Crohn’s Disease

Although ulcerative colitis and Crohn’s disease are
the two principal forms of inflammatory bowel
disease, they differ considerably with regard to
their distribution, depth of inflammation, imaging
appearance, and pattern of complications. These
differences are of major clinical importance, as
they influence both diagnostic evaluation and
therapeutic management. While ulcerative colitis
is characterized by continuous mucosal inflamma-

tion confined to the colon, Crohn’s disease is a
discontinuous transmural disorder that may affect
any part of the gastrointestinal tract. Conse-
guently, radiological imaging assumes a substan-
tially greater role in Crohn’s disease, particularly
for assessing transmural inflammation, penetrating
complications, and treatment response. The most
important distinguishing radiological features are
summarized in table 1. [1, 6]
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Table 1

Key differences between Crohn’s disease and ulcerative colitis

Radiological Feature

Ulcerative Colitis

Crohn’s Disease

Disease distribution

Continuous

Segmental (“skip lesions”)

Typical location

Colon, beginning in the rectum

Terminal ileum and ileocolonic region;
any part of the gastrointestinal tract
may be involved

Rectal involvement Almost always present Variable
Small bowel involvement Rare (except backwash ileitis) Common
Depth of inflammation Mucosal and submucosal Transmural

Bowel wall thickening

Mild to moderate, continuous

Segmental, often asymmetric

Ulceration

Superficial

Deep longitudinal ulcerations

Characteristic appearance

Loss of haustration (“lead-pipe colon”)

Cobblestone appearance

Strictures Rare Common
Prestenotic dilatation Absent Typical in fibrostenotic disease
Penetrating disease Exceptional Fistulas, sinus tracts, and abscesses

Mesenteric involvement

Usually absent

Comb sign, creeping fat,
inflammatory mesentery

Perianal disease

Rare

Common

Preferred role of imaging

36

Assessment of complications
and disease extent

Disease characterization, activity
assessment, treatment monitoring,
and detection of complications



Differential Diagnosis of Inflammatory Bowel Disease

The diagnosis of Crohn’s disease or ulcerative co-
litis can only be made when, as a result of com-
prehensive examination, other causes of colitis or
ileocolitis have been excluded. Several entities can
mimic the clinical, endoscopic and radiological
characteristics of Crohn’s disease or ulcerative
colitis (table 2). Radiological modalities have no
important role in the management of bacterial,
viral or parasitic infections.

Pseudomembranous colitis

Characteristic for pseudomembranous colitis are
the bran-like pseudomembranes that are more or
less firmly attached to the circumscribed mucosal
necroses. The disorder occurs as a result of the
toxin of the anaerobe Clostridium difficile follow-
ing overgrowth of the colon by this pathogen. In
most cases, pseudomembranous colitis occurs
following the administration of antibiotics but may
also affect patients undergoing cytostatic therapy,
in those suffering from heavy metal poisoning, as
well as in those with ischemic colitis or stenosing
tumors of the colon. CT and MRI imaging reveals

1. Bacterial infections
a) Yersinia enterocolitica
b) Campylobacter
¢) Salmonella and Shigella
d) Tuberculosis

Viral infections

Parasitic infections
Pseudomembranous colitis
Ischemic colitis

Radiation enterocolitis
Diverticulitis

Primary intestinal lymphoma

Behcet's disease

© © @ = o v s W

—_

Eosinophilic gastroenteritis

—_
N

. Scleroderma

12. Drug-induced colitis

Table 2
Differential diagnosis of Crohn’s disease and ulcerative colitis
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a usually significantly edematous thickening of the  riological evidence of clostridia and confirmation
colon wall (figure 19). More definitive, however,  of the corresponding toxin. [24]
are the endoscopic findings and biopsies, bacte-

Figures 19a and 19b

Pseudomembranous colitis

Extensive mural thickening of the descending colon and slight amounts of free fluid in a patient with pseudomembranous
colitis (a). Corresponding endoscopic image showing bran-like mucosal deposits (b)
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Ischemic colitis

Ischemic colitis occurs primarily as a result of a
circulatory disturbance that is complicated by a
secondary bacterial inflammation. The spectrum
of ischemic damage ranges from functional dis-
turbances to total necrosis of the bowel wall.
Complete ischemia results in the acute clinical
picture of intestinal infarction, while incomplete
ischemia may lead to ischemic colitis. Most com-
mon is the segmental type affecting the area of the
splenic flexure and the transition zone between
the regions supplied by the superior and inferior
mesenteric arteries.

In the acute stage, there are lacunar filling defects
caused by intramural hematomas. In addition, there
is narrowing of the intestinal lumen and loss of
haustrations. In the late stage, segmental stenoses
may develop. Very rarely, ischemic colitis is caused
by arteritis of various etiologies or by amyloidosis.

MDCT is an important diagnostic tool in the
work-up of intestinal ischemia. Detection of com-
promise of the mesenteric arteries, which supply
the bowel, and of interruption of the venous
drainage is directly possible (figure 20a). In addi-
tion, mural thickening and narrowing of the in-
testinal lumen is easily detected in cross-sectional
imaging (figure 20b). [25]
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Figure 20b
MDCT shows clear mural thickening (arrows) with surrounding
) adipose tissue reaction in a patient with ischemia
Figure 20a
Compromise of the superior mesenteric artery during
the arterial contrast medium phase of MDCT
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Radiation colitis

Radiation therapy of abdominal or retroperitoneal
processes may lead to lesions of the colon and
small bowel. Radiogenic damage is dependent on
both the radiation dose and individual sensitivity.
An interval of up to several years may elapse be-
tween the time of the radiation exposure and man-
ifestation of radiogenic lesions. The acute stage is
characterized by the appearance of ulcerations.
In the late stage, stenoses develop in the context
of radiation fibrosis (figure 21). Fistula formation
is a further complication.

Figure 21

Radiogenic colitis following gynecological radiation.
Stenosis in the sigmoid colon following radiation
of a gynecological tumor
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Acute diverticulitis

About 20% of patients with diverticular disease
develop acute diverticulitis. The cause is retention
of impacted feces in the diverticulum leading to
mucosal inflammation. The disorder itself, how-
ever, develops as a result of micro- or macroperfo-
ration of the inflamed diverticulum, which should
more properly be referred to as peridiverticulitis
and there is corresponding inflammation and fi-
brosis formation extending to the intestinal serosa,
pericolic adipose tissue and the surrounding peri-
toneum. As a rule, perforations remain covered
and lead to the formation of abscesses of various
size, which may surround and narrow the colon.
Fistulae may form at the site of the covered per-
foration or abscess and connect with neighboring
organs (especially the urinary bladder) and the
connective tissue.

42

Diagnostics

Diverticula can be easily identified at endoscopy.
However, during an acute flare, endoscopy is
usually not indicated since, in this stage, the exami-
nation is overly painful and endoscopy provides
no information regarding the peridiverticulitic in-
flammation.

The predominant diagnostic modalities currently
used in the work-up of acute diverticulitis are
the cross-sectional imaging methods. Ultrasound
suffices in milder cases while patients with sus-
pected complications usually undergo computed
tomography (figure 22, 23). CT provides detailed
information on the thickness of the colon wall and
changes in surrounding adipose tissue, allowing
for staging of the acute diverticulitis. In individual
cases, it may be difficult to exclude a tumor, espe-
cially when there is local perforation. [26]



Figure 22
MDCT imaging in a patient with diverticulitis (arrows)

Figure 23

Diverticulitis in the region of the ascending colon with
inflammatory reaction of neighboring structures and small
perifocal air bubbles as evidence of covered perforation
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Behcet's disease

Behcet's disease is a rare, chronic, immune-mediat-
ed vasculitis that may affect arteries and veins of
all sizes. It is characterized by recurrent oral and
genital ulcerations, ocular inflammation, and varia-
ble systemic manifestations. Gastrointestinal in-
volvement most commonly affects the ileocecal
region and typically presents with abdominal pain,
diarrhea, and gastrointestinal bleeding. [27]

The intestinal manifestations may closely resemble
Crohn’s disease. Imaging demonstrates segmen-
tal bowel wall thickening with deep, punched-out
ulcerations surrounded by relatively normal muco-
sa. Aphthous ulcerations may also occur, making
differentiation from Crohn’s disease difficult.

In contrast to Crohn’s disease, Behcet's disease is
less frequently associated with transmural inflam-
mation, fibrostenotic disease, or penetrating com-
plications such as fistulas and abscesses. The diag-
nosis is therefore based on the combination of
characteristic systemic manifestations, clinical find-
ings, and imaging features.
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Eosinophilic gastritis

This disorder, which is characterized by eosino-
philia in the peripheral blood and diffuse eosino-
philic infiltration of the layers of the intestinal wall,
can also affect the colon and leads to watery or
bloody diarrhea. The mucosal changes predomi-
nate in the ascending colon and terminal ileum,
which may hinder the differentiation from Crohn’s
disease.

Scleroderma

Scleroderma is a systemic autoimmune disease
characterized by excessive collagen deposition,
resulting in progressive fibrosis of the skin and
connective tissues. As a rare complication of scle-
roderma, there may be involvement of the colon
with abdominal pain and diarrhea. Radiological
examination reveals a stretched and shortened
colon with absent haustrations that may resemble
the late stage of colitis. Small bowel involvement



is characterized by smooth muscle atrophy and
progressive fibrosis, resulting in impaired motility
and dilatation of the small bowel. The closely ap-
proximated valvulae conniventes within the dilated
bowel loops produce the characteristic “stack-of-
coins” appearance, which can be readily appre-
ciated on CT and other cross-sectional imaging
modalities. This finding reflects chronic intestinal
dysmotility rather than active inflammatory bowel
disease.

Drug-induced enterocolitis

A wide variety of medications may trigger lesions
in the small bowel and colon. Many of these
agents cause vasoconstriction, resulting in is-
chemic damage.

Lymphoma

Primary gastrointestinal lymphoma accounts for
about one-fifth of all malignant neoplasms of
the small bowel. The radiological picture is quite
diverse. In cases of extensive involvement, the dif-
ferentiation from Crohn’s disease may be difficult.
The most characteristic appearance is a relatively
wide lumen coupled with an extremely thick
bowel wall (figure 24).
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Figure 24b

At CT, there is significant mural thickening (arrows) in addi-
tion to large, intra-abdominal lymphomatous formations
(arrow heads)

Figure 24a

Extensive involvement of the terminal ileum with alternating
areas of stenosis and broader lumen in a patient with primary
gastrointestinal lymphoma
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Concluding Remarks

Imaging has become an integral component of
the multidisciplinary management of inflammatory
bowel disease. While endoscopy remains indispen-
sable for establishing the diagnosis and assessing
mucosal disease, cross-sectional imaging provides
complementary information regarding transmural
inflammation, disease extent, and extraintestinal
complications. [1, 2, 14]

Among the available imaging modalities, MRI has
become the preferred technique for the elective
assessment and longitudinal follow-up of Crohn’s
disease because of its excellent soft-tissue contrast

and the absence of ionizing radiation. CT remains
indispensable in emergency situations and for the
assessment of acute complications, whereas intes-
tinal ultrasound is increasingly used for bedside
evaluation and disease monitoring.

Future developments are expected to further
strengthen the role of imaging. Functional MRI
techniques, quantitative imaging biomarkers, and
artificial intelligence may improve objective assess-
ment of disease activity and treatment response,
thereby contributing to increasingly individualized
patient management. [2, 28]
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