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CHRONIC INFLAMMATORY DISEASE predisposes the
development of carcinoma in the colon in persons
with ulcerative colitisl2 and perhaps also in those
with Crohn disease of the colon.3 The relationship
between carcinoma of the small intestine and
Crohn disease, however, is not clear. It has been
suggested that the finding of adenocarcinoma in
the small bowel in association with Crohn dis-
ease may be of statistical significance.4
We have recently found adenocarcinoma of

the small intestine in a patient with long-standing
Crohn disease. We have reviewed the experience
with small bowel adenocarcinoma and Crohn dis-
ease at The Johns Hopkins Hospital and in the
literature in order to help establish the frequency
of this occurrence.

Report of a Case
A 43-year-old white man had a 20-year history

of cramping and diarrhea. Admission to hospital
was required in 1957 at which time no operative
procedure was done. In 1960 a mass was drained
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in the right lower quadrant without resection. In
March 1961 ileal resection and an ileotransverse
colostomy were carried out. Postoperatively, a
fistula developed. An attempt at repair in 1963
was unsuccessful and a long enterocutaneous fis-
tula developed. This was eventually repaired suc.-
cessfully. The patient was readmitted to The Johns
Hopkins Hospital in July 1973 for evaluation of
abdominal cramping and bloating occurring six
to eight hours after meals. This was associated
with fever to 1020 F. Findings on a small bowel
series included two areas of moderate narrowing
at the anastomotic site with friable mucosa
around the anastomosis. Biopsy studies of speci-
mens obtained at colonoscopy showed acute and
chronic inflammation with increased crypt mi-
toses. Specimens of both colonic and ileal mucosa
were obtained.

Because of persistent obstructive symptoms,
laparotomy was done. An abscess was drained
from the mesentery of the terminal ileum with a
fistula between the ileum and abscess noted. Ap-
proximately 25 cm of ileum was resected and an
ileostomy was carried out. On pathologic exami-
nation of the removed portion of ileum, changes
were noted that were consistent with Crohn dis-
ease. The ileum was notably thickened with an
ulcerated wall containing sinus tracts, abscesses,
chronic inflammation and scarring in all layers.
A focus of adenocarcinoma (Figure 1) was found
which seemed to arise in the base of an ulcer in
the diseased part of ileum. The carcinoma was
moderately well-differentiated and invaded the
bowel wall, scar tissue, smooth muscle and peri-
neural lymphatics. The carcinoma did not, how-
ever, reach the serosa. The ileal mucosa showed
extensive pyloric metaplasia, but no epithelial
changes resembling the "precancer" changes seen
in ulcerative colitis.
The patient's subsequent course was compli-

cated by several episodes of nephrolithiasis. The
ileostomy was later taken down and continuity
of the bowel reestablished. The patient has had an
uncomplicated course since that time.

The Johns Hopkins Hospital Experience
From 1964 through 1973 there were 495 ad-

missions for regional enteritis to The Johns Hop-
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Figure 1.-Photomicrograph of resected ileum showing
a focus of invasive adenocarcinoma (Hematoxylin and
eosin, reduced from 50x).

kins Hospital. During that same period, there
were 68 small bowel resections done in 64 pa-
tients with regional enteritis. There were two
surgical specimens of duodenum, two of jejunum
and 66 of ileum. The average age of this group
of patients was 32.8 years. There were 34 females
and 30 males. In one female there were three
resections of the ileum and in two males there were
two resections each of ileum. The most frequent
reason for surgical intervention was the presence
of fistula, second most common was obstruction
and third was the presence of a mass. Carcinoma
was found in only one resected specimen, that of
the patient described in the above case report.
During that same period, 11 primary adenocar-
cinomas of the small intestine were seen. There
were two in the duodenum, five in the jejunum and
four in the ileum. The average age at discovery
was 53.7 years. There were four females and
seven males.

Discussion
The first reported case of adenocarcinoma of

the small bowel occurring in a patient with Crohn
disease was described by Ginzburg and co-work-

ers in 1956.5 Since then, there have been 41
cases reported of adenocarcinoma of the small
intestine in patients with Crohn disease.5-17

Carcinoma of the small bowel occurs with an
incidence of 0.3 per 100,000 population per year.'8
The prevalence of Crbhn disease is approxitmately
9 per 100,000.19 The chances of the two diseases
occurring simultaneously is put at no more than
one in 1,000 million.5 Fielding and associates4 re-
viewed their experience with 295 patients having
Crohn disease and found the incidence of malig-
nancy higher than expected, but this was based on
finding only one case. In their series of patients
with Crohn disease several different malignant le-
sions were found, but only the higher incidence of
cancer of the pancreas and small intestine were
statistically significant (at the 5 percent level).

There are some striking differences between
patients with primary small bowel malignancies
and patients with Crohn disease in whom car-
cinoma of the small intestine developed. The
average age of patients with small bowel tumors
is 55 years and the duration of symptoms is 14
months. The mean survival has been described
to be 32 months.'2 In 486 cases of primary small
intestinal tumors, 215 occurred in the duodenum,
172 in the jejunum and 90 in the ileum. 0 In pa-
tients with Crohn disease in whom adenocar-
cinoma developed, the average age is 43.3 years,
duration of symptoms is 14.5 monthhs and average
survival is only six months. In patilents with Crohn
disease, carcinoma developed more often in the
ileum, a pattern more consistent with the dis-
tribution of Crohn disease rather than primary
small bowel carcinoma. In 44 percent of reported
cases, the carcinoma was found in a bypassed
segment."5

Even a high index of suspicion may not in-
crease the frequency of diagnosis. Radiologic in-
vestigation of surgically excluded segments of
small intestine is quite difficult. Surgical operation
may not be helpful, and the diagnosis is frequently
made postoperatively by pathological examina-
tion, as was seen in the present case. One case
was suspected preoperatively,8 five cases were di-
agnosed at operation,';, two cases were diag-
nosed postmortem and the remainder postoper-
atively. The most frequent reason for operation
was intestinal obstruction in long-standing re-
gional enteritis.

Although the number of cases reported in the
literature suggests that this complication occurs
more frequently than by chance alone, no indi-
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cation of the true incidence can be obtained.
Aside from the study by Fielding and co-work-
ers,4 reports have not given any indication of the
population at risk. Since referral centers usually
deal with more severe disease, the experience at
one institution may not relate to all patients with
regional enteritis. In order to obtain an idea of
the incidence of this complication, the population
at risk should be identified whenever a case is
reported. The series reported here deals only with
inpatients and since the follow-up of each patient
is incomplete, only those operated on can be
excluded as not having carcinoma. In order to
obtain the incidence of adenocarcinoma in regional
enteritis detailed studies of large groups, perhaps
combining several institutions, with long periods
of follow-up are necessary.
How regional enteritis predisposes to carcinoma

is unknown. It may be that as in long-standing
ulcerative colitis, long-standing inflammation
leads to carcinoma. Weingarten and Weiss,7 and
Berman and Prior," felt that long-standing inflam-
mation preceding the malignant change served
as evidence of an etiological relationship and sug-
gested that the disease caused chronic irritation
in the way that ulcerative colitis predisposes to
carcinoma of the colon. The situation is not en-
tirely analogous since no premalignant changes
have been described in regional enteritis as they
have been in some cases of ulcerative colitis. A
possible explanation for the development of car-
cinoma is bile acid alteration resulting from bac-
terial flora changes and stasis. This may help
explain the frequent occurrence in bypassed seg-
ments. A similar mechanism has recently been
suggested as possibly playing a role in the de-
velopment of colonic carcinoma.21

Malignant lesions other than small bowel tu-
miors have been reported in association with re-
gional enteritis. Carcinoma of the colon has oc-
curred in patients with granulomatous Colitis.10 22.2
Three cases of reticulum cell sarcoma4.2425 in
associationi with Crohn disease as well as one of
car-cinoid2" have been reported. In addition, pan-
creatic carcinoma, carcinoma of the ampulla of
Vater and esophageal carcinoma have been re-

ported to occur in association with regional en-

teritis. At present, too few data are available to

assess whether all these malignancies are related
to the granulomatous process.

Patients with regional enteritis in whom adeno-
carcinoma of the small intestine develops are

those with long-standing disease (more then ten

years in most cases). They present with fistulae,
intestinal obstruction, abdominal mass or with
general deterioration. These factors should be
considered by physicians caring for patients with
chronic regional enteritis. When surgical operation
is indicated bypass procedures should be avoided,
if possible.
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