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Malignancy in Crohn's disease
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SUMMARY Cancer morbidity has been evaluated in a series of 513 patients with Crohn's disease
under long-term review between 1944-76. In comparison with morbidity rates for cancer in the
West Midlands Region (the geographical area from which these patients were drawn) the 31 tumours
that occurred represented a relative risk of 1.7 (p < 001) of cancer at all sites. For tumours at sites
within the digestive system the relative risk was 3.3 (p <000 1). A significant excess of tumours was
found in both the upper (P < 0.01) and lower (P < 0.001) gastrointestinal tract. There was no excess
of tumours at any site outside the digestive system.

The first reported case of cancer of the large intestine
occurring in Crohn's disease was described by
Warren and Sommers,' while Ginzburg and his
colleagues2 first drew attention to carcinoma of the
small intestine complicating Crohn's disease.

Individual reports of cancer in Crohn's disease
have been summarised.3 Other examples of cancer
and Crohn's disease have been described else-
where.8-11 Keighley and his colleagues'2 described a
patient with multifocal carcinoma of the large
intestine and Crohn's disease who is included in
the present series.
Only two long-term studies have attempted to

assess the risk of cancer complicating Crohn's
disease using statistical techniques.'3 '4 Weedon
and his colleagues13 identified 449 patients registered
at the Mayo Clinic between 1919 and 1965 whose
symptoms of Crohn's disease started before they
were 21 years of age. Eight cases of carcinoma of
the large intestine were observed in this selected
series. This was 20 times greater than the number
expected in a group drawn from the general popula-
tion matched for age, sex, and years at risk. No
excess was observed for cancer of the small intestine.

In an earlier study from this unit14 the cancer
risk was studied in 295 patients with Crohn's
disease of whom seven had developed cancer of
the digestive tract. Although the number of cases
of cancer was small, the observed malignancies
in the gastrointestinal tract were in excess of ex-
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pectation. We have reviewed these patients as
part of the present study.

Methods

COMPOSITION OF SERIES
The series comprised 513 patients (243 males and
270 females) under long-term review in the
Nutritional and Intestinal Unit between 1944 and
1976. The mean interval since diagnosis of Crohn's
disease was 14.5 years (total patient years 7423.8).
Nine patients were lost to follow-up, six of whom
had emigrated and three of whom could not be
traced. Patients lost to follow-up have been included
to the end of the survey period, unless their life
expectancy was less than the calculated survival.
All other patients were followed to death or to the
end of the survey (31 December 1976). Information
concerning patients not subject to long-term review
was obtained through their family practitioners,
relatives, or searches of the Family Practitioners
Committee records, National Health Service Central
Register, and the National Deaths Register.
A number of audits'5-17 have resulted in 41

patients originally classified as having ulcerative
colitis being transferred to the Crohn's disease
group. In this group patient years at risk have been
calculated from the date of diagnosis of their
inflammatory bowel disease. Four of the patients
originally classified as having ulcerative colitis and
subsequently transferred to the Crohn's disease
group developed carcinoma of the large intestine.
We have not been able to review all the histo-

pathology from the patients who were treated by
1024
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Table 1 Crohn's disease: distribution of series by
sex at age of onset and diagnosis

Group Age % ofgroup
(yr)

Onset Diagnosis

Male <30 62-6 58.4
30+ 37-4 41.6

Female <30 64-1 55.6
30+ 35.9 44-4

Total <30 63-3 57.0
30+ 36-7 43.0

panproctocolectomy for ulcerative colitis during
the early years of the review, so that a few patients
with Crohn's disease could still remain in that
group. We have examined the histopathology in all
patients with ulcerative colitis and Crohn's disease
who developed cancer to ensure that they were
categorised correctly. We have excluded one patient
with Crohn's colitis from the cancer study who
developed a carcinoma in a rectal polyp because
there was no evidence of extension beyond the
stalk. The age and sex distribution among the
patients studied is summarised in Table 1 and the
Figure.

STATISTICAL METHODS
As the majority of patients in this series were
resident in the West Midlands Region for the
duration of their illness, the cancer incidence rates
for the region have been used to assess the level
of the risk of cancer. Age-specific incidence rates
for 52 anatomical sites in males and 53 in females

% of
specified
group

24
22
20
18
16
14
12
10
8
6
4
2

were computed from notifications recorded by the
Birmingham Cancer Registry for the mid-point
of the study between the years 1960 to 1962 inclusive,
together with the Registrar General's Census
Population figures for the Region which were
centred on 1961.
The survival experienced by the series was

expressed as patient-years at risk grouped by sex,
age at diagnosis, and interval from diagnosis.
By applying the appropriate age- and sex-specific
incidence rates to the patient-years at risk, the
number of tumours that might be expected to occur
in this series was computed. The corresponding
observed number of tumours was ascertained from
the clinical records of the patients with Crohn's
disease corroborated by scanning the Registry files.
All but three of the patients with cancer were
diagnosed in this unit.
The Poisson distribution was used to test the

significance of the differences between observed
and expected numbers by calculating the probability
of the observed number or more occurring by
chance.
The analysis was carried out initially for the series

as a whole and then for the group of patients with
extensive colitis (disease extending proximally at
least as far as the hepatic flexure). Finally, an
adjustment was made to exclude years at risk
among those patients who had undergone pan-
proctocolectomy in whom the risk of developing
cancer of the large intestine and rectum had been
eliminated. A similar adjustment was made for
those patients treated by colectomy and ileorectal

Ii Male
L1 Female
M All

XiOn, l
5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60+

Age at diagnosis (years)

Figure Age at diagnosis of Crohn's disease.
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Table 2 Crohn's disease: site of disease
(maximum involvement)

Cases

Site (No.)

Stomach/duodenum 8 1-6
Distal ileum 63 12-3
Diffuse small bowel 26 5.1
Ileum-+ right colon 168 32-7
Ileum --extensive colon 105 20-5
Left colon 25 4.9
Right colon 14 2-7
Extensive colon 69 13.5
Other/multiple 35 6-8
Total 513

anastomosis where the risk of developing carcinoma
of the large intestine had been eliminated and the
risk of developing carcinoma of the rectum remained.

Results

In this series of patients with Crohn's disease the
mean age at onset of symptoms was 29-3 years with
a mean duration of symptoms of 2.5 years before
diagnosis. The modal age-group at diagnosis was
20-24 years for both males and females (Figure).
The distribution of the maximum extent of disease
is shown in Table 2. Nearly half the patients (45%)

had involvement of the ileum with or without
extension into the right colon, while a third had
extensive involvement of the colon with or without
distal ileal involvement (34%). During the period
of review the cancer risk in the large intestine and
rectum was eliminated by panproctocolectomy in
1733% of patients and eliminated in the large
intestine after colectomy and ileorectal anastomosis
in 9.4%.

CANCER MORBIDITY
All sites
Up to the termination date of the survey (31
December 1976), 31 tumours were diagnosed in
the series. These were significantly in excess (p<0.01)
of the 18.7 tumours that might have been expected to
occur during the period. Table 3 shows the distribu-
tion of tumours by anatomical systems. In males
and females there was a significant excess in the
digestive system as a whole.
The remaining observed numbers for all other

systems were not significantly different from their
expectations.

Digestive tract
In this context 'the tract' has been taken as com-
prising buccal cavity, throat, oesophagus, small

Table 3 Crohn's disease: cancer morbidity-513 patients

Males Females Total

Site E 0 P E 0 P E 0 P

All sites 9-46 17 9-21 14 18-67 31 t
Buccal cavity and throat 0.33 2 0-19 0 - 052 2
Digestive system 2-74 7 2-02 8 t 4-76 15 :
Respiratory system 2-99 3 - 0-42 0 - 3.41 3
Breast 0-02 0 - 2-60 4 - 2-62 4
Reproductive system 0-72 2 - 1-92 2 - 2-64 4
Urinary system 0.52 0 - 0-17 0 - 0-69 0
Reticuloendothelial system 0.51 1 - 0-41 0 - 0-92 1
Skin 0-96 2 - 0-82 0 - 1-78 2
Remainder 0-69 0 - 0-67 0 - 1-36 0

E: expected number. 0: observed number. P: probability. sP<0-05. tP<0-01. *P<0-001.

Table 4 Crohn's disease: cancer morbidity-digestive system (513 patients)

Males Females Total

Site E 0 P E 0 P E 0 P

All sites 9-46 17 9-21 14 - 18-67 31 t
Digestive system 3-13 10 t 2-26 8 t 5.39 18 *
Upper tract 1-61 4 - 092 4 2-53 8 t
Lower tract 1-81 5 t 1-08 4 * 226 9 *
Remainder-

digestive system 0.34 1 - 026 0 - 060 1
Remainder-

other sites 6-33 7 - 695 6 - 13-28 13

Upper: Buccal cavity, throat, oesophagus to distal ileum. Lower: Colon, rectum and all reticulum cell sarcomas. Remainder-digestive system:
Liver, gall bladder, pancreas, appendix. 0: number of cancers observed in each group. E: expected number of cancers in matched population.
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and large intestine together with liver, gall bladder,
and pancreas. The reticuloendothelial tumour,
arising from the caecum, has also been included
and is represented in the following analysis together
with an expected number of reticulum-cell sarcomas
at aniy site.
The excess of tumours of the tract (as defined

above) was highly significant (P<0001), while the
observed number at remaining sites was very close
to the expected number (Table 4).
The upper (P<001) and the lower tract (P<0001)

were at increased risk, the 'remainder' in the digestive
system being one tumour of the pancreas (Table 4).

Upper trtact
The significance of the excess of tumours in the
upper tract (P<001) was due mainly to tumours
of the stomach and oesophagus in females and
in part to tumours of buccal cavity, throat, and
small intestine in males.

Lower tr-act
Nine tumours were observed in the large intestine,
which represented a highly significant excess
(P<OOO1) and a four-fold relative risk (Table 5).
Adjustment of the patient-years at risk taking
into account resections of the colon and rectum
increased the relative risk to 4.3. The relative
risk almost doubled when the analysis was restricted
to patients with extensive colonic disease. The
observed numbers of large bowel tumours was not
significantly in excess of the expected number in
patients without extensive colonic disease (shown
as 'other' in Table 5).
The clinical details of patients with Crohn's

Table 5 Crohn's disease: cancer morbidity with
particiilar reference to large intestine*

Patietts Patieit-years E 0 OIE P
at risk

Whole series All 2.26 9 4.0
(N 513)

Adjusted for 2.07 9 4.3 t
colectomy/PPC

'Extensive All 0.39 5 12 8:t2
colonic
involvement'
(N = 174)

Adjusted for 0.21 5 238 :
colectomy/PPC

Other All 1.87 4 2.1

*The cancer risk in patients with Crohn's disease is shown for the
whole series and for those patients with extensive colitis and others
separately. The patient-years at risk are shown for all patients in
each group and adjusted for patients who have been treated by
colectomy/PPC. The expected number of cancers in the matched
population (E) are compared with the number of cancers observed
in each group and the significance of ratio (O/E) is shown in the final
column.
PPC: panproctocolectomy.

disease who developed tumours of the gastro-
intestinal tract are summarised in Table 6.

Discussion

This study has shown a statistically significant
association between Crohn's disease and cancer
of the upper and lower digestive tract. The significant
increase in cancer of the upper tract was predomin-
antly due to cancer of the oesophagus and stomach.
We have been unable to confirm the earlier sug-
gestion that there may be an increased cancer risk
in the pancreas and small intestine.1' The cancers
in the upper tract, with one exception, arose remote
from the site of macroscopic Crohn's disease.
The tumours of the large intestine usually occurred

in the presence of extensive colonic Crohn's disease
(six of nine patients) and at the site of macroscopic
disease (seven of nine patients). There was histo-
logical but no macroscopic evidence of Crohn's
disease at the site of cancer in one other patient
(Table 6).
The cancer risk in Crohn's disease is not restricted

to patients with early onset of their disease.13 In
this series all but two of the patients who subse-
quently developed cancer were more than 21 years
of age when they first developed symptoms of
Crohn's disease.
With one exception there was a long interval

between the symptoms of Crohn's disease and the
development of cancer of the digestive tract. We
have not encountered examples of Crohn's disease
and adenocarcinoma of the large intestine occurring
concurrently which have been reported from
Oxford.18

Greenstein et al.7 drew attention to the frequency
with which cancer and Crohn's disease occurs in
bypassed intestinal loops. We have only two such
examples in this series, probably because the
surgical policy has been one of resection. Among
the patients reported by Greenstein et al.7 one group
developed carcinoma many years after intestinal
bypass (20 to 33 years) while the others developed
carcinoma shortly after a bypass procedure (one to
two years). In both groups there was a long interval
between the initial symptoms of their Crohn's
disease and the development of cancer irrespective
of the timing of the bypass procedure. These results
suggest that the duration of disease is probably
a more important factor in pathogenesis than the
creation of the bypassed intestinal loop itself.
The major risk of developing carcinoma of the

large intestine is confined to patients with extensive
long-standing colitis.5-7 Even in this large series
there are only 32 patients with extensive Crohn's
colitis and an intact colon more than 10 years
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after the onset of tneir symptoms. These patients
can readily be kept under close surveillance. Carci-
noma of the large intestine complicating Crohn's
disease tends to occur more frequently in the
proximal colon when compared with the distribu-
tion in the general population,5 so that colonoscopy
may have a part to play in its early detection.

At the end of the survey only five of the nine
patients developing cancer of the large intestine
had died, but by December 1979 only two were
still alive (two and eight years later). Four of them
died from metastatic disease at intervals of one to
four years after resection. One patient died in the
postoperative period after resection and two others
died of incidental causes nine and 18 years later
(Table 6).
We found no excess deaths from cancer outside

the digestive tract and the cancer risks at all other
sites were closely similar to those expected in the
general population.
One patient was diagnosed concurrently as having

Crohn's disease and a reticulum cell sarcoma of
the caecum. The timing and histological nature of
the tumour were unlike any of the other cases that
we have observed in this series.
The expectation of developing cancer is based

on the incidence rates for the general population.
It could be argued that in this clinical series under
careful surveillance the cancers may have been
diagnosed relatively earlier than in the general
population. Earlier diagnosis could lead in itself
to an apparent excess of tumours. However, this
suggestion seems unlikely, for all but two of the
patients presented with symptoms related to the
cancer which would have merited further investi-
gation for someone in the general population just
as much as for a patient in our study.
We conclude that there is an association between

Crohn's disease and cancer of the gastrointestinal
tract. The whole tract may be at increased risk
and the risk is not confined to areas of macroscopic
Crohn's disease. The absolute numbers of patients
developing cancer remains small, though since
this study closed we have observed two further
cancers in the upper digestive tract and three in the
large intestine among patients in this series.

We acknowledge generous financial support from
the Cancer Research Campaign, West Midlands
Regional Health Authority Research Committee,
and the Endowment Fund of the Central Birming-
ham Health District.
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