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Abstract .  We report 10 carcinomas in 8 patients 
with regional enteritis. Five of  the cancers were 
in the ileum, 4 in the right colon, and 1 in the 
rectum. The visualized small bowel cancers ap- 
peared as benign strictures in small bowel involved 
by regional enteritis. Most  were poorly differen- 
tiated. The colon cancers had a more typical radio- 
graphic appearance of  malignancy. In some pa- 
tients with small bowel cancer the malignancy was 
discovered only on histologic evaluation; the 
malignant nature of  the lesion was not appreciated 
by radiography or gross examination at surgery. 
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- Regional enteritis - Crohn's disease. 

gional enteritis who developed a subsequent carci- 
noma. We add 10 carcinomas in 8 patients and dis- 
cuss the spectrum of radiographic findings in these 
patients. 

M e t h o d s  

A retrospective search was made at the University of Rochester 
Medical Center to identify those patients with regional enteritis 
who subsequently developed a bowel carcinoma. The clinical 
history, physical findings, laboratory data, and available patho- 
logic specimens were reviewed and the radiographic examina- 
tions analyzed. Particular attention was paid to the extent of 
bowel involvement by regional enteritis, the location of the 
subsequent carcinoma, and the indications for surgery. No ef- 
fort was made to establish the incidence of carcinoma in these 
patients on a statistical basis. 

While carcinoma of the colon has long been recog- 
nized as a complication of  ulcerative colitis, the 
increased risk of  malignancy in patients with re- 
gional enteritis has only been established more re- 
cently. A number of  clinical reports describing this 
association prompted us to investigate the radio- 
graphic findings to see what role radiology has 
in detecting the malignancy. The radiographic ap- 
pearance of  a small bowel or colon carcinoma in 
a setting of  regional enteritis is of  obvious signifi- 
cance. We could find only the report by Kerber 
and Frank that analyzed the radiographic findings 
in this association [1]. They reported the clinical 
and radiographic findings in 7 patients with re- 
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Resu l t s  

Ten bowel malignancies associated with regional 
enteritis were identified in 8 patients (Table 1). Ra- 
diographic studies of  the gastrointestinal tract had 
been obtained prior to the diagnosis of  cancer in 
all 8 patients. Six of  the patients were men. The 
average age when regional enteritis was first diag- 
nosed was 32 years, with a range of  18-44 years. 
The average age at cancer detection was 59 years, 
with a range of  51-70 years. The average duration 
between initial diagnosis of  regional enteritis and 
the subsequent detection of the carcinoma was 
27 years, with a range of  13-39years.  Of  the 
10 carcinomas identified, 5 were in the ileum, 4 
in the right colon, and i in the rectum. All 10 ma- 
lignancies were adenocarcinomas and most were 
poorly differentiated. 

The resultant cancers were classified into 
2 groups: those that occurred in the small bowel 
(Table 2) and those in the colon (Table 3). 
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Table 1. Regional enteritis and cancer: summary of patient data 

T.L. Miller et al. : Bowel Cancer in Regional Enteritis 

Patient Sex Onset of Interval to Site of enteritis 
enteritis symptoms cancer diagnosis 
(age in years) (years) 

Site of cancer Survival after 
cancer diagnosis 

1 M 35 35 Ileum 

2 M 44 20 Ileum 

3 F 38 15 Ileum 

4 M 32 30 Ileum 

5 M 18 37 Ileum and colon 

6 M 38 13 Ileum and 
left colon 

7 F 29 20 Transverse and 
left colon 

8 M 18 39 Pancolitis 

Ileum 8 months  

Ileum Alive, has metastases 

Rectum 3 years 

1. Ileum 2 months  
2. Right colon 

1. Ilemn 2 years 
2. cecum 

Ileum Alive, has metastases 

Right colon 5 months  

Cecum Has liver metastases 
2 years after 
colectomy 

Table 2. Regional enteritis and ileal cancer 

Patient Site of Site of Radiographic appearance Comments  
enteritis cancer of ileal cancer 

1 Ileum Ileum 

2 Ileum Ileum 

4 Ileum Ileum and 
right colon 

5 Ileum and Ileum and 
colon cecum 

6 Ileum and Ileum 
left colon 

Smooth, benign-appearing stricture 
with partial small bowel obstruction 

Smooth, benign-appearing stricture 

Ileal cancer in excluded segment 
not  identified 

Ileal cancer not  seen because 
of cecal obstruction 

Smooth, benign-appearing stricture 
with partial obstruction 

Proximal ileal resection showed regional 
enteritis and adenocarcinoma 

Cancer first detected at histology on 
resected ileum and ileovesical fistula 

Had previous exclusion ileocolostomy 

Ileal primary adenocarcinoma found 
at second resection 

Distal ileal and right colic resection 
revealed regional enteritis and an 
adenocarcinoma 

Table 3. Regional enteritis and colon cancer 

Patient Site of Site of Radiographic appearance Comments  
enteritis cancer of colon cancer 

3 Ileum Rectum Polypoid and infiltrating 
cancer in nondiseased rectum 

4 Ileum Constricting right colic cancer 
in normal-appearing bowel 

5 Large cecal mass with 
obstruction at the ileocecal valve 

7 Typical infiltrating cancer in 
nondiseased right colon 

8 Cecum Large cecal mass 

Ileum and 
colon 

Transverse and 
left colon 

Entire colon 

Ileum and 
right colon 

Ileum and 
cecum 

Right colon 

Rectal cancer discovered as incidental 
finding at ileal bypass evaluation 

Patient underwent right ileocolectomy 

Cecal carcinoma believed to be separate from 
the ileal cancer found at subsequent surgery 

Resection revealed an adenocarcinoma 

Patient was believed to have ulcerative colitis. 
Discovery of cecal mass led to total abdomino- 
perineal coloproctectomy. Evaluation of the 
resected specimen changed the diagnosis 
to regional enteritis 
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Fig. 1. Patient 2, a 64-year-old man with a 20-year history of 
regional enteritis, presented with right lower quadrant  pain and 
dysuria. A Preoperative small bowel examination reveals an 
irregular narrowed lumen with thickening of the bowel wall, 
typical of long-standing regional enteritis (arrows). Surgery con- 
sisted of resection of a segment of terminal ileum and cecum, 
and closure of an enterovesical fistula. At  surgery no cancer 
was grossly detected. B The gross specimen reveals an irregular 
stricture close to the ileocecal valve (upper left), with flat, dull 
granular mncosa just  proximal to the stricture. A second seg- 
ment of gross ileitis with extensive ulceration is present (below), 
separated from the first by a virtually normal segment of ileum. 
C Histologic evaluation of the stricture reveals a poorly differ- 
entiated adenocarcinoma with signet ring features. In other re- 
gions of the tumor (not shown) abundant  extracellular mucin 
was seen. Transmural  invasion and lymph node metastases were 
present in the resected specimen (H&E, x 157). 

Small Bowel Cancers 

All 5 of  the small bowel cancers occurred in ileal 
segments grossly involved by regional enteritis. 
Three of  them (patients 1, 2, 6) were visualized 
by barium studies and all 3 appeared as smooth, 
benign-appearing strictures. In patients 1 and 6 a 
malignancy was suspected at surgery, while in pa- 
tient 2 the carcinoma was first discovered at histo- 
pathologic study of  the resected ileal segments. 

The tumors developing in small bowel involved 
by regional enteritis tended to infiltrate intramur- 
ally, presenting with a narrowed lumen and thick- 
ened bowel wall; the overall radiographic impres- 
sion in these patients was of  severe, long-standing 
regional enteritis (Figs. 1, 2). 

Patient 4 had an end-to-side ileotransverse col- 
ostomy performed 2a/2 years previously. The pa- 
tient continued to be symptomatic and developed 
melena. A barium enema revealed a constricting 
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Fig. 2. Patient 6, a 51-year-old man, presented with small bowel 
obstruction. A A small bowel examination approximately 
I month  prior to surgery reveals lumen narrowing, an irregular 
outline, and a soft-tissue mass surrounding the distal ileum 
(arrows). The proximal small bowel is dilated, indicative of a 
partial obstruction. B A barium enema shows a diseased left 
colon (arrows). C Histologic examination of the resected speci- 
men reveals a moderately differentiated ileal adenocarcinoma 
with infiltrative well-formed glands. Transmural  invasion was 
present and widespread peritoneal carcinomatosis was found 
by the surgeon (H&E, x 410). 
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Fig. 3. Patient 3, a 53-year-old woman with a 15-year history of regional enteritis. A A small bowel examination reveals eccentric 
narrowing and a "cobbles tone"  appearance in the distal ileum (arrows). B Three years later the patient presented with a carcinoma 
of the rectum. The radiographic appearance on a bar ium enema is typical for a lobular polypoid cancer (arrows). 

right colic cancer. There was no reflux into the 
bypassed terminal ileum and this segment could 
thus not be studied. The cancer in the excluded 
ileum was detected only at histologic examination 
of  the resected specimen. 

Patient 5 presented with distal small bowel ob- 
struction and a barium enema was performed to 
identify the site and nature of  the obstruction. A 
large cecal mass was found obstructing the ileoce- 
cal valve. Subsequent resection revealed a second 
primary cancer in a diseased distal ileum. 

Colon Cancers 

All 5 of  the colon cancers were visualized by bari- 
um studies (Table 3). Three of  the cancers (pa- 
tients 3, 4, and 7) occurred in nondiseased seg- 
ments of  bowel and all 3 had the typical irregular 
polypoid infiltrating appearance of  a large colonic 
malignancy. There was an abrupt transition be- 
tween normal and abnormal bowel (Fig. 3). The 
2 cancers developing in diseased bowel (patients 5 
and 8) were seen as large, intraluminal cecal masses 
in a setting of inflammatory bowel disease. A diag- 
nosis of  malignancy could be suggested with the 
barium examination. 

Discussion 

In both the small bowel and colon most of  these 
cancers occur in segments of  bowel involved by 

regional enteritis. There may, however, also be an 
increased incidence of  cancer in other segments of  
the gastrointestinal tract [2]. In general, the small 
bowel carcinomas occur more distally and colon 
carcinomas more proximally than corresponding 
de novo malignancies [3-8]. The small bowel ma- 
lignancies likewise tend to occur at a younger age 
than those developing de novo (4-6, 8-10). There 
is a 3:1 male preponderance in these patients [8]. 
While some investigators believe that the colon 
cancers occur at a similar age to those arising de 
novo [3], others have found these cancers at a 
younger age [6, 11]. 

The latency period between the onset of  re- 
gional enteritis and discovery of  a carcinoma is 
usually long, with most cancers developing well 
into adulthood [4]. The latency period also appears 
to be longer with regional enteritis than with ulcer- 
ative colitis [12], although in rare instances the car- 
cinoma is discovered during a first attack of enteri- 
tis [9, 13]. 

It is not understood why there is an increased 
incidence of  cancer in patients with regional enteri- 
tis. Severe epithelial dysplasia is associated with 
an increased incidence of  cancer in ulcerative coli- 
tis. The incidence of  significant dysplasia in re- 
gional enteritis in randomly selected resected speci- 
mens appears to be low [14], although dysplasia 
occurs in close association with a carcinoma [11, 
15, 16]. The immunosuppressive action of  steroids 
in the induction of  cancer in these patients should 
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Fig. 4. Patient 5, a 55-year-old man with a 37-year history of 
regional enteritis, developed small bowel obstruction. A A sin- 
gle-contrast barium enema reveals a lobular mass (arrows) ob- 
structing the small bowel at the ileocecal valve. The cecal tumor, 
developing in a setting of  colitis, has a polypoid appearance. 
The patient underwent resection of the right colon and creation 
of an ileotransverse colostomy. B Eighteen months  after resec- 
tion, a small bowel examination shows partial small bowel ob- 
struction. Surgery revealed recurrent tumor between adherent 
loops of bowel. The resected specimen also showed a second 
small bowel primary adenocarcinoma. C Histologic study of 
the cecal cancer reveals an infiltrating, poorly differentiated 
adenocarcinoma with focal gland formation. Transmural  inva- 
sion was present in the resected specimen (H&E, x 158). 
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also be considered. However, many of the reported 
patients have not had steroid therapy [17] and 
some other mechanisms must be postulated. 

Three of  our patients (1, 5, and 6) presented 
with obstruction, 2 with a benign-appearing ileal 
stricture and 1 with obstruction at the ileocecal 
valve (Fig. 4). Although obstruction secondary to 
regional enteritis is not uncommon, an obstruction 
developing after years of quiescence should raise 
suspicion of a malignancy [1]. 

A number of  carcinomas have been reported 
in excluded loops of diseased bowel [4, 12, 18, 19]. 
These cancers can be either in excluded small 
bowel or colon [20]. Although some authors have 
suggested that a bypass per se may be carcinogenic 
[21], the fact that most patients with diseased small 
bowel and a carcinoma have not had a bypass 
argues against such an association [8]. Because of  
such exclusion, radiographic and colonoscopic 
evaluation is virtually impossible, thus leading to 
a delay in detection. 

The radiographic appearance of cancer in a set- 
ting of regional enteritis can be discussed best by 
considering the small bowel and colon separately. 

Small Bowel 

Ginzburg et al. first reported in 1956 a carcinoma 
arising in small bowel involved by regional enteritis 
[22]. Of interest is that even in this patient with 
jejunal involvement the adenocarcinoma was first 
detected only on microscopic examination of the 
resected specimen. Since then numerous papers 
have described an association between regional en- 
teritis and small bowel cancer, with many being 
case reports. The incidence may be higher than 
the literature indicates; the association of these 
2 conditions has probably been ignored or over- 
looked in a number of patients. 

Using the available prevalence rates of regional 
enteritis and carcinoma involving the same seg- 
ment of small bowel, Darke et al. have estimated 
that the chance of the 2 diseases occurring sepa- 
rately in the same patient is less than 1:109 [3]. 
The actual higher simultaneous incidence of the 
2 conditions argues for a closer association than 
by chance alone [23]. 

Most of  the reported malignancies of the small 
bowel have been in bowel segments involved by 
regional enteritis [8, 10]. In our study, these malig- 
nancies were indistinguishable radiographically 
from long-standing regional enteritis. In 2 of  the 
patients described by Kerber and Frank, however, 
there was "shouldering,"  destruction, and a mass 
[1]. The radiographic appearance can therefore be 

varied. A number of investigators have noted that 
some of  the malignancies were not identified until 
the resected specimen was reviewed histologically 
[3, 4, 6, 10, 24]. In general, the small bowel malig- 
nancies tend to be poorly differentiated and are 
associated with a poor prognosis [1, 4, 5, 8, 25]. 
Similar to regional enteritis, occasionally these tu- 
mors can perforate [26]. Tumor growth along a 
fistula is not uncommon [1, 6]. 

Colon 

A carcinoma of the ascending colon arising in 
bowel affected by regional enteritis was first de- 
scribed by Warren and Sommers in 1948 [27]. It 
is likely that previously many patients with re- 
gional enteritis limited to the colon were misdiag- 
nosed as having ulcerative colitis. A cancer devel- 
oping in such a setting would thus be associated 
with ulcerative colitis [2, 11]. It is estimated that 
the incidence of colon cancer in patients with re- 
gional enteritis involving either the small bowel 
or colon, or both, is approximately 4-20 times that 
seen in the general population [2, 21, 23, 28, 29]. 
The relative risk almost doubles in patients with 
extensive colonic disease [2]. It is striking that in 
some studies all of  the colorectal cancers occurred 
in patients with regional enteritis involving the co- 
lon [28], although later reports contained occa- 
sional examples of cancer in grossly unaffected co- 
lon segments [30]. Some investigators predict that 
if patients wi th  regional enteritis of  the colon and 
ulcerative colitis are matched for similar anatomi- 
cal extent and duration of  involvement, the 2 dis- 
orders may show similar risks of  colorectal cancer 
[31]. 

All of  the colon cancers developing in our series 
were detected by radiographic examinations. Simi- 
lar to the small bowel, however, these cancers can 
be missed not only with radiography but also with 
endoscopic examinations [11]. Some of the cancers 
occurring in diseased segments of colon described 
in the literature had infiltrated diffusely and had 
smooth borders [1]. In our study all were intralu- 
minal with a discrete outline. 

In this study, the colon tumors developing in 
nondiseased bowel segments had a typical appear- 
ance of carcinoma. The few published radiographic 
descriptions of colon cancer in nondiseased seg- 
ments of bowel support the concept that these tu- 
mors tend to appear as more typical cancers [32]. 
It is tempting to speculate that these tumors devel- 
op fortuitously and were not related to the regional 
enteritis involving other bowel segments, although 
such proof  is lacking. 
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Conclusion 

Most  small bowel carcinomas associated with re- 
gional enteritis occur in grossly diseased segments 
of  bowel and present as infiltrating and constrict- 
ing lesions that can be radiographically indistin- 
guishable from long-standing regional enteritis. A 
suspicion of  carcinoma should be entertained, 
however, if a quiescent period is followed by small 
bowel obstruction or other significant evidence of  
recurrence. 

Colon cancers can develop at sites either 
grossly involved or not  involved by regional enteri- 
tis. Many of these cancers can be detected by radio- 
graphic examinations. Although those cancers de- 
veloping in grossly diseased bowel can appear as 
"benign"  strictures, cancers in grossly nondiseased 
bowel tend to have the more typical appearance 
of a carcinoma. 
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