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ABSTRACT: Effective management of patients with inflammatory bowel dis
ease (IBO) depends upon accurate diagnosis. The classic radiological features of 
this group of diseases have been extensively described. In addition, newer 
modalities such as ultrasound, computed tomography scanning, magnetic 
resonance imaging and nuclear medicine have been added to the diagnostic 
armamentarium. In spite of this the patient with IBO often presents a diagnostic 
dilemma as these conditions may mimic, and be mimicked by, other diseases. In 
particular, infectious, neoplastic and vascular etiologies should be considered in 
the differential diagnosis of IBO and suspected especially if the radiological 
appearances arc not typical. Accurate diagnosis requires the selection of 
radiological examinations appropriate to the clinical situation which must be 
performed and interpreted with an awareness of the many pitfalls in this type of 
diagnosis. Can J Gastroenterol 1990;4( 7) :317-323 
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Ecueils du diagnostic radiologique des maladies inflammatoires 
de l'intestin 

RESUME: L'l prise en charge efficace des patients porteurs de maladies inflam
matoires de l'intestin (MIi) depend de !'exactitude du diagnostic. Les 
caractcristiques radiologiques classiques de ce groupe d'affections om ere large
ment decrites. De plus, de nouvelles modalites font desormais partie de l'arsenal 
diagnostique - echographie, tomographie ass1scee par ordinateur, imagene par 
resonance magnetique et medecine nucleaire. Malgre tout, le patient porteur de 
Mil presence souvent un dilemne diagnostique vu que sa maladie peut en 
mimiquer une aucre ou etre mimiquee par elle. Des origines infecneuses, 
neoplasiques et vasculaires devraient erre considerees !ors du diagnostic 
differentiel des MIi, surrout quand Les caracteristiques radiolog1qucs ne sont pas 
typiques. L'exaccirudedu diagnostic requiert la selectiond'examens radiologiques 
adaptes a l'etat clinique; on doit les executer et interpreter en restant conscient 
des nombreux ecueils que pose le diagnostic des MIi. 
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BECAUSE CROHN'S DISEASE AND 

ulcerative colitis are different, par
ticularly with regard to treatment and 
response to therapy, effective manage
ment of patients with inflammatory 
bowel disease (IBD) depends upon ac
curate diagnosis of the basic <lisease and 
its complications. 

Diagnostic imaging studies are im
portant in the evaluation of patients 
with IBD at the time of initial diagnosis 
and for long term assessment. The role 
of radio logy at the time of initial 
presentation is to detect the diseased 
segments, to document the gross 
pathological changes, to establish the 
correct diagnosis and to identify any 
complications. Because of the poor cor
relation between the clinical assess
ment of disease activity and radio
logical changes it is not necessary to 

perform studies on a routine periodic 
basis or during exacerbations without 
evidence of complications. Appro
priate studies should be done while 
complications are suspected or as part 
of planning for surgery (I). 

There are many difficulties in the 
radiological diagnostic process for IBD. 
In general terms these difficulties relate 
to the following: early changes may be 
subtle and nonspecific; Crohn's disease 
and ulcerative colitis may be difficult to 
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Figure 1) Plain film of the abdomen showing abnormal contour and polypoid mucosa in the rranm:rsc 
colon 

Figure 2) Marked mucosa! edema resulting in 'thumb printing' in the trans\lerse colon on abdominal 
plain film 

differentiate from each other; Crohn's 
disec1se and ulcerative colitis may 
mimic other diseases; other entities 
may mimic IBO; and complications 
may be difficult to diagnose or maske<l 
clinically by treatment. 

This paper attempts to demonstrntc 
some of these pitfalls by outlining the 
typical findings of IBO using various 
imaging methods and pointing out 
atypical patterns which should arouse 
suspicion. It is only through aw;:ireness 
of these atypical patterns that pitfalls or 
diagnostic errors can be avoided. It 
must also he stressed that any Jb
crepancy between the clinical an<l 
radiological findings should be 
regarded as an important danger sign. 

PLAIN FILM DIAGNOSIS 
While the findings on plain ab

dominal films of patients with IBO arc 
often nonspecific they may be very 
helpful in demonstrating rhe extent 
and severity of disease when considere<l 
in coniunction with clinical and endo
scopic findings. It is usually possible to 
avoid or postpone performing contraM 
studies in the acutely ill patient with 
IBD. 
Bowel changes: The plain film changCli 
of IBD are best seen in the colon which 
is normally outlined by gas but may abo 
he seen in gas-fi lled loops of small 
bowel. ln patients with insufficient 
naturally occurring gas, the colon can 
he safely outlined on plain films by rec
tally introduced air (2). The most com
mon finding in involved loops of bowel 
is an alteration in contour as a result of 
mucosa! edema. It may also be possible, 
in advanced cases, to visualize the ul
cerations and/or polyps that charac
terize rhe mucosa! changes (Figures 
1,2). Strictures an<l thickened bowel 
wall may occasionally be seen outlined 
by gas. The distribution of stool through 
the colon can also give an indication of 
the extent of involvement, as fecc) 
usually do not accumulate in diseased 
segments of bowel. 
Toxic megacolon: This serious and 
potentially deadly complication occurs 
in both Crohn's disease and ulcerative 
colitis - it is more common in the lat· 
ter. Mortality rates overall have been 
reported at 5 to 30% but if perforation 
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Figure 3) Abdominal plain film of a patient with toxic megacolon showing 
marked dilation and abnormal contour of the transverse colon 

Figure 4) Lymphoma involving the terminal ileum. The mucosa is 
abnormal with nodular mass effects d1srorring arul narrowing the lumen 

ensues mortality rises co 50 co 80%. The 
key co diagnosis of chis serious entity is 
a high clinical suspicion along with 
judicious use of plain abdominal 
radiographs. Changes noted on sequen
tial examinations are much more useful 
than a single exam inal ion. Rad iologica I 
examinations are particularly impor
tant as treatment may mask the 
development of toxic megacolon. As 
noted, plain films can usually demon
strate the extent and severity of disease. 
The most prominent feature of toxic 
megacolon is dilation. This is most fre
quently seen in the transverse colon as 
1t is the highest portion of the colon in 
the supine patient (Figure 3 ). The nor
mal transverse colon measures less than 
6 cm in diameler while in toxic mega
colon it may measure up to 15 cm. Dila
tion alone is not a diagnostic finding; 
the mucosal contour changes noted 
previously are very important in estab
lishing the diagnosis. These include 
mucosa! edema, nodules, thick bowel 
wall and occasional laceration. A small 
proportion of patients may have clini
cal evidence of toxic colon and rad10-
graph ic evidence of mucosal 
abnormalities but no dilation. 

These patients should be presumed 

co have toxic colon as perforation ha:. 
been seen in the absence of dilation. 

Contrast examinations have long 
been suspected as a precipitating factor 
in the development l1( toxic mega
colon. Various studies have shown that 
10 to 45% of patients with this entity 
have had a recent barium examination 
even though there 1s cons1c.lerable 
variation in intervening time. Most 
patients are also on antic.liarrheal drugs 
which have been implicated as a 
precipitating cause. While not proven 
as a cause of toxic megacolon the 
evi<lence warrants a cautious approach 
in the use of colonic barium studies in 
patients with an acute flare-up of IBO. 
They should only be used if plain films 
and prolonged small bowel series have 
not provided the necessary informa
tion, and should he performed using a 
minimum amounr of harium and mini
mal distension. 

BARIUM STUDIES OF THE 
UPPER GASTROINTESTINAL 

TRACT 
While Crohn's disease primarily in

volves the small bowel and colon, the 
esophagus, stomach and duodenum arc 
increasingly being recognized as being 
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involved. The typical fine.lings in the 
upper gastrrnntcstmal tract are srm1lar 
to tht1sc seen in the lnrge and small 
bowel. The earl iest finding i, that of 
aphthous ulcers, the demonstration of 
which requires double contrast tech
nique. The later changes of thickened 
or cobblesmnc mucosa I folc.ls and larger 
ulcers can be demonstrated with double 
or single contrast exams. While the 
changes of Crohn's disease in the upper 
gastrointestinal tract arc relatively easy 
to demonstrate, the difficulty lies in the 
fact that they arc nonspecific and arc in 
facl more frequently the result of other 
etiologies. 

Superficial erosions in the esoph
agus can be seen in other types of 
esophagilis such as herpctic and Jrug 
induced. The ulcers of reflux 
esophagitis, while usually more 
numerous and more distal in location, 
arc often indistinguishable from 
Crohn's disease ulcers. Later changes of 
stricturing and rarely fistulas are also 
more commonly due to other types of 
csophagitis and tumours. 

In the stomach, erosions similar to 

Crohn's disease are more commonly 
the resull of erosive gastritts associated 
with alcohol ingestion, aspirin use, 
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Figure 5) Deep underlying ulcer in the te1111inal ileum of a patient with 
Be~et's disease 

Figure 6) Carcinoid of U!1111inal ileum with narrowing of the lumen. Thu 
patient was diagnosed nine years previously as having Crohn 's diserue 1 
the ileum 

steroids, trauma and burns. The later 
scarring and striccuring involving 
primarily the antrum is also seen with 
peptic ulcer disease, corrosive gastritis, 
tumour, tuberculosis, syphilis and 
eosinophilic gastritis. 

Erosions in the duodenum are seen 
in other types of duodenitis than 
Crohn's disease; thick duodenal folds 
are also more commonly seen in peptic 
duodenitis and secondary to pancrea
titis. Strictures in the bulbarduo<lenum 
are a frequent result of peptic ulcer dis
ease, and in the pose bulbar duodenum 
strictures may be the result of adenocar
cinoma. 

While the radiographic changes of 
Crohn's disease in the upper gastro
intestinal tract are nonspecific and arc 
more frequently the result of other 
etiologies, the diagnosis should be 
suspected when these changes are 
found in patients with small bowel or 
colonic Crohn's disease. Confirmation 
of the diagnosis usually requires endo
scopic evaluation and biopsy. 
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BARIUM STUDIES OF THE 
SMALL BOWEL 

Technique: The traditional method of 
examining the small bowel is the fol
low-through study; it remains the 
routine examination in spite of claims 
of superiority for enteroclysis or small 
bowel enema. A well performed small 
bowel follow-through will be adequate 
for most cases provided the proper type 
and amount of barium are used with 
frequent filming and fluoroscopy with 
compression (3). The terminal ileum 
must be routinely examined fluoro
scopically and with spot films. In order 
to assess the terminal ileum for superfi
cial mucosa! abnormalities and degree 
of distensibility, air can be introduced 
rectally when the ileum is opacified 
with orally ingested barium. This varia
tion of the small bowel follow through 
is known as peroral pneumocolon (4). 
In the author's opinion, enteroclysis 
should be reserved for those cases not 
adequately assessed by routine follow
through examinations, augmented oc-

casionally by peroral pneumocolon, as 
this will reduce the need for duodenal 
intubation and the increased expense 
and radiation associated with 
enteroclysis. Of greater importance 
than what type of examination is per
formed, however, is char an optim~ 
study should be done using the tech
nique of the examiner's choice. 
Typical findings: The classic finding1 
of Crohn's disease involving the small 
bowel have been extensively described 
and are well known. As in ocher pans 
of the intestine, the earliest changes 
consist of superficial erosion and thick
ened fold~. The mucosa may have a 
granular appearance on double contrast 
studies. Later changes include cobble
stone mucosa with deep fissures or ul, 
cers. The bowel wall is thickened with 
narrowing of the lumen and there 1s 

usually evidence of a mass effect result
ing from wall thickening, mesenteric 
changes and adenopachy. Sinus tracts 
and fistulas are a not infrequent finding 
in aJvanced disease. 
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Fig .• e 7) Disrorted ileal loops in a patient with perironeal carcinomatosis 

Figure 8) Narrowed and displaced terminal ileum due to direct in11asion 
from an adenocarcinoma of the cecum 
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Atypical findings: The main difficulty 
in the initial radiological assessment of 
small bowel Crohn's disease is in estab
lishing the correct diagnosis, as many 
other disease entities can cause similar 
changes, although they are less com
monly encountered. In patients who 
show atypical findings or in whom the 
clinical and radiographic features do 
not agree, the possibility of another 
diagnosis should be considered. A list of 
entities which can simulate lhe various 
stages of Crohn's disease in the small 
bowel are outlined in Table 1. While 
many of these can simulate closely the 
changes of Crohn's disease, there are 
certain patterns which may be helpful 
in making the correct diagnosis. 

The finding of diffuse inflammatory 
changes throughout the small bowel 
can be seen with Crohn's disease but 
should also raise the possibility an in
fectious process such as giardiasis or the 
uncommon eosinophilic gastroenteritis. 

While Crohn's disease of the small 
bowel may spare the terminal ileum, 
this is uncommon and should raise 
suspicions about the diagnosis. Large 

Figure 9) Metastatic colonic adenocarcinoma inool11ing the terminal 
ileum. Note the primary lesion in the ascending colon 
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Figure 10) Narrowing of the terminal ileum and cecum with abnormal 
mucosa. This patient also had narrow segments in the transverse and 
s1gmo1d colon. The findings are all due to metastatic adenocarcinoma 
JJrobabh aming in the colon 

Figure 11) Displacement of cecum and terminal ileum wllh th1ckend 
mucosa/ folds in a patient with appendiceal abscess 

J iscrcte noJular masse5 especia lly in a 
segment nf howel without mucosa I chan
ges should suggest lymphomc1 (Figure 4). 
For practical purposes lymphoma in the 
ileocecal a rea is the most common en, 
t ity to be confused with Crohn's dis, 
ease; this is especially problemat ic 
hecausc of the danger of delay in treat, 
ing intestinal lymphoma. ln aJdition to 
greater nod ulari ty than in Crohn's d is
ease, the diagnosis should he con
sidered when large excavated ulcers are 
found (Figure 5 ). 

Carcinoid tumo ur, while less com
mon than lymphoma, also occurs in the 
terminal ileum and cecal area (Figure 
6). T his tumour also results in nodular 
masses d istort ing the bowel an<l some
t imes resulting in the typical sharply 
angulated loops. Primary adenocar, 
cinoma of the ileum is uncommon and 
has no particular predilection for the 
terminal segment. Metastatic disease 
and mesenchymal tumours usually do 
not arise in the mucosa, therefore, the 
bowel can he narrowed and distorted 
without or prior to involvement of the 
mucosa. ln the gut, however, as else, 
where in the body, metastatic J isease 
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can have great variat ion in radiological 
appearance (Figures 6, 10). Changes in 
the howcl secondary to vascul1 t is anJ 
ischemia may mimic IBO, but these 
also often spare the terminal ileum. 
Radiation en terit is is usually suspected 
from the clinical history. Finally, chan
ges may be seen in the bowel as a resul t 
of inflammatory processes in adjacent 
structures such as appendicitis and pel, 
v1c inflammatory d isease (Figure 11 ). 
T hese findings, however , are usually 
nonspecific. 

BARIUM STUDIES OF THE 
LARGE BOWEL 

T echnique: Both double and single 
contrast barium examinations are able 
to demonstrate the well established 
changes ofCrohn 's d isease or ulcerative 
colit is when properly performed. O nly 
the do uble contrast study is able to 
J emonstrate the aphthous ulcers or 
mucosa! granularity which are rhe ear
liest abnormalit ies in IBO. S ingle con
trast barium en ema mo re re li ably 
evaluates the presence of obstruction or 
fistulas. The cho ice of type of examina
t ion should be suited to the cl inical 

si t uation. As ment ioned earlier, 
colonic bamun studies arc contraindi, 
cared in toxic megacolon and ,houldbe 
avoided or postponed m patients with 
acute colitis. 

The role of radiology in the inttial 
assessment of colonic JB[) as in the rest 
of the gut is to detect and Jocument the 
anatomic changes and to e:;tablish the 
correct J iagnosis. For practical pur· 
poses it is usually easy to establish the 
changes in the bowel as being due to 

IBD; the main difficulty encountered~ 
d ifferentia ting C rohn's disease from ul, 
cerative colitis. This differentiation 1s 
important because of the Jifferem 
prognoses and treatments. Manv 
criteria have been identified, some ct 
which are more re liable than others. 
The typical features of each of these 
diseases are outlined in T able 2. 

W hen the terminal ileum shows 
mucosa! abnormalities and narrowing 
consistent wi th Crohn's disease in ad, 
d ition to colonic disease, the Jiagnos~ 
is established. T he changes of back
wash ileitis seen with ulcerative colitis 
are quite different from those of 
Crohn's d isease. Crohn 's J isease tends 
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TABLE 1 
Differential diagnosis of Crohn's dis
ease of the small bowel 

Infections 
Acute 

Yersinia 
Campylobacter 
Glardia 

Chronic 
Tuberculosis 
Actlnomycosis 
Histoplasmosis 

Tumours 
Lymphoma 
Corcino id 
Adenocarclnoma 
Other mesenchymal 
Metastasis 

Vascular /ischemic 
Arterlosclerotic 
Vosculltls 
Bleeding disorder 

Radiation 
Endometrlosis 
Eoslnophlllc gastroenteritis 
Adjacent inflammatory disease 
Appendicitis 
Pelvic abscess 

to be right-sided and segmental where
as ulcerative colitis is always left-sided 
and continuous. Strictures anJ fistulas 
are hallmarks of Crohn's disease and 
are not seen with ulcerative colitis. The 
criteria which relate to the difference 
in appearance of the ulcers and mucosa\ 
polyps between the two diseases are dif
ficult to evaluate and not often helpful. 
While in the majority of patients the 
correct diagnosis can be established 
using these criteria there remains a 
group of patients with pancolitis and 
normal small bowel, about l 0% of the 
total, in whom the classification 
remains indeterminate. 

The detection of a neoplasm occur
ring as a complication of colonic IBO 
has always been very difficult radiologi
cally, with the tumour being advanced 
by the time of diagnosis. Endoscopy and 
biopsy have proven to be the method of 
choice for surveillance of complicating 
neoplasm in the colon. 

TABLE 2 
Typical features of colonic inflam
matory bowel disease 

Crohn's disease Ulcerative colitis 

Small bowel 'Backwash ileitis' 
involvement 

Right side Left side/rectal 
Segmental Continuous 
Strictures No strictures 
Fistulae No fistulae 

Aphthous ulcers Granular mucosa 
Deep ulcers Shallow ulcers 
Cobblestone Pseudopolyps 
Toxic megacolon Toxic megacolon 

CROSS SECTIONAL IMAGING 
In spite of the advent of the new 

modalities of ultrasound, computed 
tomography and magnetic resonance 
imaging, conventional barium studies 
remain the most accurate radiological 
method of assessing the mucosa! and 
luminal changes of IBO. Plain fi lms and 
barium studies, however, cannot reli
ably detect the associated abdominal 
c hanges that lte outs ide of the bowel 
itself, for example, abscess, phlegmon 
mesenteric changes and lymphadeno
pathy. It is particula rly in the detection 
of these complications of IBO that 
ultrasound and computed tomography 
scanning are most valuable. Boch com
puted tomography and ultraso uml can 
show the bowel wall thickening of IBO, 
particularly in Crohn's disease. As it is 
often an early investigation in patients 
with abdominal problems, the diag
nosis of IBD may be suggested on 
ultrasound (5). Computed tomography, 
whi le not the primary method of mves
tigation, may show fistulous tracts (6). 

SUMMARY 
Diagnostic imaging studies play an 

important role in the initial investiga
tion of patients with IBO by detecting 
and documenting the gross pathologi
cal changes. For follow-up, radiological 
studies are indicated when complica-
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t10ns are suspected or surgery planned. 
Plain films are often helpful in docu
menting changes in pallents with acute 
colitis m conjunction with clinical and 
endoscopic changes, especially 1f toxic 
megacolon is suspected. Contrast 
studies should be avoided in these 
patients because of the possibility of 
precipitating tox ic megacolon. The 
c hanges 1n upper gastrointestmal tract 
Crohn's disease are more commonly 
caused by other emittes and will require 
enJoscl)py and biopsy for confirmation. 
The major difficulty in the radiological 
diagnosis of small bowel Crohn's dis
ease is in differentiating it from the 
many 'lookalikes' that mimic its vanous 
findings. In the colon the main role of 
radiology initially is to differentiate be
tween Crohn's disease and ulcerative 
colitis. Ultrasound, computed tomo
graphy scanning and possibly magnetic 
resonance imaging have assumed an 
important role in detecting abdominal 
changes that lie outside of the bowel, 
such as fluid collection and abscesses. 
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