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Radiological findings in carcinoma of the colon
complicating chronic ulcerative colitis
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There is now general agreement that neoplastic
changes occur more frequently in the colon involved
with ulcerative colitis than in the undiseased colon.
We have reviewed the records of all patients with
chronic ulcerative colitis and carcinoma of the
colon seen at The University of Chicago hospitals
and clinics to determine if there is any characteristic
radiological appearance of the colon in those patients
who subsequently developed a carcinoma and also
to evaluate the gross radiological appearance of
the tumours. The clinical and radiological findings
also have been correlated.

MATERIALS AND METHODS

Approximately 1,200 patients suffering from ulcerative
colitis have been seen at The University of Chicago
hospitals and clinics over the last 30 years. Carcinoma
of the colon was detected in 35 (29%) cases. Radio-
graphs from the radiological examination of the colon
performed within six months before the detection of
carcinoma were available for review in 23 patients.
A total of 39 separate primary carcinomas were

detected radiologically, clinically, at operation, or at
necropsy in the 23 patients for whom complete radiological
records were available. For the purpose of this report,
nine of these tumours have been excluded from the
radiological evaluation for the following reasons: five
patients with multiple metachronous tumours had no
contrast examinations of the colon performed within
six months before the clinical detection of one of these
tumours. Two additional neoplasms occurring simul-
taneously in another patient have also been excluded
for the same reason. One recurrent carcinoma in situ is
excluded since no contrast examination was performed
within six months before the detection of the carcinoma,
and a tumour involving the ileocaecal valve was excluded,
since only a small bowel examination was performed. In
an additional 12 patients, the radiological records are
less complete, since no colonic examinations were
performed within six months before detection of the
tumour. This report is based on the findings in the 23
patients where a full record is available; some information
has been included from the remaining 12 patients where
this appeared appropriate.
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RESULTS

Thirty primary carcinomas potentially detectable by
the radiologist in 23 patients were available for
review. The radiologist identified 21 (70%) of these
lesions and made a positive diagnosis of carcinoma
in only 12 (40%). For the remaining nine lesions
(five polyps, four 'strictures'), the impression of the
radiologist was either 'benign', 'probably benign', or
no opinion was given as to whether the lesion was
benign or malignant. Carcinoma was diagnosed or
suspected clinically in ll (36 7%) of the tumours.
Four tumours (13%) overlooked by the radiologist
were detected on proctoscopic examination, and one
of the other lesions was strongly suspected clinically.
The combined clinical and radiological accuracy in
detecting or strongly suspecting carcinoma was 57%
(17 of 30). Three of the lesions overlooked by both
the clinician and radiologist were present in patients
with other simultaneous primary carcinomas of the
colon diagnosed both radiologically and clinically.
In one patient with an annular carcinoma of the
descending colon, a second primary tumour lay
several centimetres proximal to the main lesion and
was not detected until the bowel was examined by the
pathologist. In another patient, two other tumours
were present proximal to an obstructing lesion in
the descending colon. One or more tumours were
overlooked or misdiagnosed by the radiologist in
13 patients.
The tumours identified by the radiologist were

typical carcinomas; the most common gross
radiological appearance was that of annular con-
striction (Fig. 1). Several large masses also were
seen and there were two instances of total obstruction
by a malignant mass (Fig. 2). The lesions potentially
diagnosable, but overlooked by the radiologist, are
of particular interest. In four patients, areas of
localized narrowing were considered to represent
benign strictures (Fig. 3), and one area of localized
narrowing was overlooked entirely (Fig. 4). A
constricting lesion in the sigmoid colon detected
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FIG. 1

FIG. 1. This 30-year-old male developed chronic ulcerative
colitis at age 19. The symptoms were moderately severe
and had been present continuously since the onset. Radio-
logical examination of the colon, performed because of
sudden massive haemorrhage, demonstrated a large,
ulcerated, annular carcinoma of the hepatic flexure.
Moderately severe changes of ulcerative colitis involved the
entire colon, together with 'backwash ileitis'; large, deep
ulcerations were identified in the descending colon. Laparo-
tomy revealed that the tumour had infiltrated the liver,
with multiple mesenteric metastases. The patient died
several months later.

FIG. 3

FIG. 2

FIG. 2. This 25-year-old man developed ulcerative colitis
at age 20. Mild but continuous symptoms were noted for
six years. At this time the patient presented with symptoms
consistent with an exacerbation of colitis. Radiological
examination of the colon revealed a large fungating car-
cinoma occluding the colon at the level ofthe hepaticflexure,
with evidence of moderately severe colitis distally.

Operation disclosed a duodeno-colic fistula. A wide
resection, including the right side of the colon, the entire
fistula, and a wedge of duodenum, was performed. The
tumour was found infiltrating the fistula; two of nine lymph
nodes contained carcinoma. The patient subsequently
remained well for 14 years, when a second carcinoma was
detected in the rectum oni a rouitine proctoscopic examin-
ation. The remainder of the colon was then removed and
the patient has remained well for more than a year.

This case demonstrates a surprisingly good survival
following vigorous surgical therapy of the original lesion
and also illustrates the ever-present danger of a second
colonic neoplasm when the entire colon is not removed.

FIG. 3. ERB., a 49-year-old femiale, had experienced
moderately severe continuous symptoms of ulcerative
colitis for 15 years. At the time of this examination, a
change in the symptoms was noted, with the onset ofpain,
fever, and weight loss. Anaemia also was detected. Radio-
logical examination revealed severe changes of ulcerative
colitis throughout the colon with narrowing, shortening, and
obliteration of the haustra and the mucosa, widening of the
ileocaecal valve and 'backwash ileitis'. A narrowing in the
distal descending colon was considered to represent an
inflammatory stricture. Symptomatic therapy produced
temporary relief. However, six months later, a second
colon examination again revealed the stricture, now
identified as probably a neoplasm.

Operation disclosed an inoperable mucinous adeno-
carcinoma. A colostomy was performed and the patient
died within a year. While the gross appearance of this
tumour is unusvual, the eccentricity of the lumen proximally
and the overhanging margins distally are typical of
carcinoma.
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FIG. 4

FIG. 4. This 31-year-old male developed moderately
severe colitis with intermittent symptoms for 12 years.
Rectal polyps previously had been fulgurated at another
hospital; one of these polyps represented 'grade 1 carcin-
oma'.

The patient had been asymptomatic for five years before
the detection ofa rectal carcinoma on routine proctoscopic
examination. Radiological examination of the colon
revealed mild changes of colitis distal to the ascending
colon, with severe changes in the rectum, including
narrowing and loss of Houston's folds. A localized con-
centric and irregular narrowing of the rectosigmoid colon
representing the carcinoma was overlooked by the radio-
logists.
A local resection of the tumour was performed. One year

later proctoscopic examination revealed recurrent tumour
at the anastomosis. Subsequently, the entire colon was
removed. The patient later diedfrom metastatic carcinoma.
This case again illustrates that carcinoma may arise in the
colon years after the symptoms of colitis have subsided.

FIG. 5

FIG. 5. B.M., a 29-year-old male, developed ulcerative
colitis at age 22. Symptoms were moderately severe and
had been present intermittently. On this occasion, a change
in symptoms included abdominal pain and vomiting.
Radiological examination of the colon revealed severe
ulcerative colitis throughout, with concurrent disease of a
long segment of the terminal ileum. A large polypoid mass
was present in the sigmoid colon, with similar but smaller
masses in the transverse and ascending colon. Small polyps
were identified elsewhere in the colon.
A subtotal colectomy with ileo-proctostomy was per-

formed and six polypoid masses were detected in the
specimen. Three of these masses represented 'low-grade'
adenocarcinoma. Six years later, another carcinoma was
detected in the rectum. The patient refusedfurther surgery
and diedfour years later of carcinoma.
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FIG. 6a *41
FIG. 6c

FIG. on

FIG. 6. R.G., a negro female, developed intermittent
bloody diarrhoea at age 17. Ulcerative colitis was diagnosed
at age 37 and a colonic examination revealed mild ulcerative
colitis distal to the midtransverse colon. One year later,
anaemia was found. Exfoliative cytology was normal and a
colonic examination showed no change. Four months later
the patient experienced a severe colonic haemorrhage and
at this time the examination revealed an annular carcinoma
just distal to the splenic flexure (a view). The filled views of
the colon reveal a grosslv normal colon (b view). The post-
evacuation films (c view), however, show progressive
mucosal thickening and obliteration from the transverse
colon distally.
Ofthe colon 28 cm was resected and a second, small and

unsuspected tumour was found several centimetres prox-
imal to the annular carcinoma.

For two years subsequiently the patient remained well.
Occult blood was then detected in the stool. Radiological
examination of the colon on two occasions revealed only
minor evidence of colitis. Exfoliative cytology of the colon,
however, disclosed cancer cells. Because of thisfinding, the
entire remaining colon was removed and a 12 mm plaque of
cancer was found in the specimen. The patient died of
carcinoma four Pnonths later.

This case illustrates the value of colonic cytology in cases
where the radiological examination reveals no significant
abnormalities, but there is a strong clinical suspicion of
carcinoma.
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I

FIG. 7C

procedures revealed a large carcinoma ofthe sigmoid colon,
distal to the area involved by pseudopolyposis (c view.).
A partial colectomy was performed, revealing a mucus-

producing adenocarcinoma in the distal sigmoid colon.
Metastases werefound in 10 of18 lymph nodes. The patient
died two years later.

FIG. 7a

1:1IG. /D

FIG. 7. This 54-year-old male patient developed moder-
ately severe colitis with intermittent symptoms at age 33.
Pseudopolyps had been identified radiologically in the
sigmoid and descending colon in the past and these lesions
had increased in size and number over a period of several
years (a view). The colon was normal proximal to the
splenic flexure. The rectum, however, was severely de-
formed with obliteration of the folds, narrowing of the
lumen and pronounced thickening of the presacral space
(b view). Proctoscopic and radiographic examinations were

performed because of a change in symptoms, and both

FIG. 8

FIG. 8. This 36-year-old male patient had experienced
continuous, moderately severe symptoms of ulcerative
colitis for 20 years. Because ofa change in symptoms, with
the onset of cramping abdominal pain, carcinoma was
suspected and a colonic examination was performed. A
stenosis was identified in the distal transverse colon. This
lesion hadfeatures ofboth a benign and malignant stricture.
However, the presence of overhangirng margins proximally
was felt to be indicative oftumour, an impression confirmed
at laparotomy when a partial colectomy was performed.
The patient died six years later of hepatic metastases.
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Radiologicalfindings in carcinoma of the colon complicating chronic ulcerative colitis

proctoscopically was missed by the radiologist
because of failure to obtain spot films of the region.
A carcinoma of the appendix involving the caecum
was also overlooked. Several polypoid lesions were
evaluated as benign, or no impression was recorded
as to benignancy or malignancy. Several small
tumours were also overlooked; even in retrospect
and knowing the precise site of the lesion as deter-
mined at operation or on proctoscopic examination,
these cannot be detected. An air-contrast examin-
ation was performed in only one of the patients in
whom two annular simultaneous carcinomas were
present, but this added no helpful information.
Multiple synchronous carcinomas are common in
these patients but in only one instance was the second
primary tumour detected by the radiologist.
The most striking radiological finding in both the

group for whom the radiological records are
complete and among those with radiological records
less complete is the extent of the ulcerative colitis.
In the vast majority (82%) the disease affected the
entire colon, and in 44% it also involved the terminal
ileum for a variable distance (Fig. 5). The colitis
was less extensive in the remainder but in no case
was the disease limited to the sigmoid colon or
rectum. While the colitis usually was extensive, the
changes were not necessarily severe. Severe disease
with narrowing, shortening, and obliteration of the
haustra was present in 36 %. Moderately severe
changes were present in 41%, and relatively mild
changes were identified in the remainder (Fig. 6).
There was a close correlation between the clinical
and the radiological evaluation of the severity of the
disease. A finding of particular interest was that,
even though the changes in the colon might be
consistent with moderately severe or mild colitis,
the changes in the rectum almost invariably were
severe. Narrowing of the ampulla of the rectum with
obliteration of Houston's folds was the usual finding
and, in those patients in whom lateral films of the
rectum were available, thickening of the presacral
space also was present almost invariably (Fig. 7).
These changes, however, are an index ofthe chronicity
of the disease as we have noted previously (Fennessy,
Sparberg, and Kirsner, 1966). The changes of
ulcerative colitis usually were static or progressive.
However, occasionally the appearance of the colon
had improved significantly at the time of detection
of the carcinoma.

Pseudopolyposis was uncommon. Pseudopolyps
were identified in 17% but were not associated
anatomically with the development of carcinoma. In
one patient, a tumour arose immediately distal to an
area of severe pseudopolyposis, but this lesion was
definitely separate from the polyps (Fig. 7). One or

more 'synchronous' carcinomas were present in
almost one-fourth of the patients (23.8 %). Three of
these synchronous carcinomas arose in one patient
and each was thought to represent a benign polyp.
The presence of the second lesion or of multiple
tumours was recognized in only one patient.

Radiological evidence of active colitis at the time
of detection of a carcinoma was uncommon and
was apparent in only four patients (Fig. 1). Skeletal
metastasis from carcinoma of the colon is uncommon
(Weston and Feit, 1966) and was detected in only
one patient; this was a destructive lesion involving
the lower lumbar spine and may have represented
local extension of the tumour rather than haemato-
genous spread.

CLINICAL FINDINGS

The diagnosis of carcinoma was rarely made before
radiological or proctoscopic examination. In some
cases, however, carcinoma was strongly suspected
because of the onset of pain or obstructive symptoms.
Occasionally, a diagnosis of carcinoma was made or
confirmed by colon cytology (Goldgraber, Hum-
phreys, Kirsner, and Palmer, 1958; Goldgraber
and Kirsner, 1964). The patients usually presented
with an exacerbation or recurrence of the symptoms
of ulcerative colitis. The average age of the patients
at the time of onset of colitis was 24.2 years (2.5 to
68 years). The average age at the time of detection
of the carcinoma was 37.7 years. The average duration
of colitis before the detection of carcinoma was 16.9
years (six months to 38 years) and the average at the
time of death from carcinoma was 406 years (16.5 to
72 years).

In most cases, the patients experienced moderately
severe symptoms of colitis (56%). Symptoms were
severe in 33% and mild in the remainder. Symptoms
of colitis tended to be intermittent rather than
continuous (53.5 %).
Ofthe entire group of 35 patients, 23 developed one

carcinoma only. Fifteen of these 23 patients with
single tumours have died of carcinoma. Twelve
patients (34 %) developed two or more carcinomas;
of these, eight patients developed two or more
synchronous carcinomas. Eight of the patients with
multiple tumours have died of carcinoma, and two
have been lost to follow-up. One patient remains
alive eight years following the removal of two
synchronous tumours; the other survivor had a
single carcinoma of the ascending colon resected
and 14 years later developed a second primary in the
rectum. He remains alive one year after colectomy.
The mean postoperative survival following cur-

ative operative procedures (excluding postoperative
deaths) was 3.9 years. Nine patients were treated
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originally by a partial colectomy or local resection
of the tumour, later followed by a total colectomy at
intervals from one month to 14 years (mean 7.8
years). It is of some interest that six (67%) had
developed another carcinoma at the time of the
colectomy. In three of these patients, the new carcin-
oma was unsuspected. Seven (37%) of the 19 patients
initially treated by local resection of the tumour or
by partial colectomy later developed another primary
lesion in the remaining colon. One patient had a
recurrence of tumour at the anastomosis.

Three patients were treated originally for polypoid
adenoma malignum by polypectomy. One of these
patients died 13 years later from a carcinoma arising
in the region from which the polyp was removed.
A total of 57 primary carcinomas arose in the

entire group of 35 patients. Forty-five of these
tumours were proximal to the rectosigmoid junction
(78 %); nine were present in the sigmoid colon; 13 in
the descending colon; seven in the transverse colon;
four in the hepatic flexure; six in the ascending colon;
and six involving the caecum, appendix, or terminal
ileum. Of the group of 30 tumours arising in 23
patients, which forms the basis of this report, 26 of
the tumours were proximal to the rectosigmoid
junction (87 %).

DISCUSSION

The increased risk of carcinoma arising in the colon
involved with ulcerative colitis is well established.
The exact incidence of malignant change varies,
usually ranging from 1o% to 14% (Edwards and
Truelove, 1964), whereas in the population at large
the incidence is 0.06% (Weckesser and Chinn,
1953). It is also accepted that the likelihood of
developing a carcinoma increases with the duration
of the colitis (Lagercrantz, 1955; Rosenqvist,
Lagercrantz, Ohrling, and Edling, 1959; Slaney
and Brooke, 1959), reaching definite clinical
significance after 10 years (Hinton, 1966) and rising
to an incidence of 56% after 30 years (de Dombal,
Watts, Watkinson, and Goligher, 1966). These
patients develop carcinoma at an unusually early age
(Shands, Dockerty, and Bargen, 1952; Rosenqvist
et al, 1959; Slaney and Brooke, 1959; Hodgson and
Sauer, 1961; Edwards and Truelove, 1964). The
mean age of the time of detection of carcinoma in our
patients was 37-7 years, in striking contrast to those
individuals with an intact colon who develop
carcinoma at an average age of 57-8 years (Swinton
and Counts, 1956).

In the group of patients reported here, the mean
interval from onset of colitis to detection of carcin-
oma was 16.9 years. This is remarkably similar to
the duration of colitis reported from other institu-

tions, both in the United States and abroad (Shands
et al, 1952; Rosenqvist et al, 1959; Hodgson and
Sauer, 1961; Diaz, Farmer, and Brown, 1965).
Welch (Welch and Hedberg, 1965), however, noted
an average duration of nine years before the detec-
tion of carcinoma, and in Shands' series (Shands et al,
1952) 24.7% had ulcerative colitis for less than 10
years.

It also has been noted that carcinoma is particu-
larly liable to arise in the colon with extensive
involvement (Edwards and Truelove, 1964; Mac-
Dougall, 1964) and is less likely or does not occur
any more frequently than in the intact colon when
the changes are limited to the distal segment of the
colon (MacDougall, 1964). While extensive involve-
ment was the rule in our patients, the majority had
moderate or mild stigmata of colitis rather than
more severe changes. MacDougall has stated that if
the inflammatory changes are limited to the distal
colon (MacDougall, 1964) or if the colon is radio-
logically normal (MacDougall, 1964), there is no
increased risk of carcinoma. However, Edling,
Lagercrantz, and Rosenqvist (1959) described two
cases where the colon was radiologically normal at
the time the carcinoma was detected. Severe changes
were commonly present in the rectum, with narrowing
of the lumen, obliteration of the folds, and thick-
ening of the presacral space, but these alterations
also may be seen in ulcerative proctitis and proc-
tocolitis (Fennessy, Sparberg, and Kirsner, 1966),
where there is no increased risk of carcinoma
(Sparberg, Fennessy, and Kirsner, 1966).
A particularly discouraging aspect of the problem

is the very low rate of diagnosis of the tumours by
both the radiologist and clinician. This is in marked
contrast to the results in the carcinomas arising in
the intact colon where the radiologist will establish
a diagnosis in 95% of the lesions proximal to the
reach of the proctoscopist (Lauer, Carlson, and
Wollaeger, 1965). We do not agree with Hodgson
and Sauer (1961) that the radiologist should not
concern himself with that portion of the colon within
the reach of the proctoscopist. While we agree that
the radiologist is less likely to detect lesions in the
rectum, this does not eliminate the necessity of
examining that region, since on occasion lesions may
be noted that have been overlooked by the procto-
scopist (Osborne, Pattinson, and Ward, 1956).
Difficulty in establishing a diagnosis of carcinoma by
radiological methods has been noted by others
(Counsell and Dukes, 1952; Slaney and Brooke,
1959). Rosenqvist et al (1959), however, have
reported that the fully developed carcinoma is
easily diagnosed, and Edling et al (1959) have
stated that in all cases the tumours are well demar-
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Radiologicalfindings in carcinoma of the colon complicating chronic ulcerative colitis

cated. Brooke (1961), on the contrary, attributes the
poor prognosis in these patients to the difficulty in
detecting the tumours. In some cases, the inability
of the radiologist to detect the lesion is easily
appreciated, since the tumours may be extremely
small and cannot be seen on the films even in
retrospect. Hultborn (1952) has stated that the
smallest lesion potentially detectable radiologically
is 1-0 cm or slightly less, and Hinton (1966) feels
that air contrast is essential to detect these small
lesions. Boijsen and Reuter (1966) have been able to
detect colonic carcinomas as small as 1.5 x 1-0 cm
in a patient suffering from ulcerative colitis by means
of mesenteric angiography. This technique may
prove useful in the detection of carcinoma in
selected cases.
Many of the tumours overlooked or misdiagnosed

by the radiologist represented 'strictures'. Hinton
(1966) has stated that the presence of a stricture in
patients with ulcerative colitis should be regarded as
suggesting carcinoma. We believe that a stricture in
a patient with inflammatory disease of the large
bowel represents either a carcinoma or the disease
process is probably granulomatous colitis. If the
diagnosis of ulcerative colitis is confirmed, the
stricture should be considered to represent a tumour
until the contrary has been proved. There is some
disagreement in the literature as to the frequency of
benign inflammatory stricture in chronic ulcerative
colitis. Marshak, Bloch, and Wolf (1963) feel that
these lesions are rare, whereas de Dombal et al
(1966) have identified strictures in 11 2% of their
patients and in no case detected a carcinoma at a
stricture. Our experience is in accord with that of
Marshak et al, ie, that true strictures are uncommon
in ulcerative colitis. The chief importance of the
stricture is its differentiation from a neoplasm.While
this differentiation may be impossible in some cases,
in other instances, including the majority of the
lesions overlooked in this series, definite differences
between the benign and malignant lesions can be
noted (Fig. 8). All of the elongated malignant
strictures in this group had clearly demarcated
margins. The lumen in the area of the stricture was
irregular and eccentric, and occasionally localized
masses intruded upon the lumen at the point of
stricture. Each of the lesions overlooked in this
series undoubtedly would have been diagnosed as
carcinoma if it were present in a colon uninvolved
with ulcerative colitis. The difficulty in establishing
a radiological diagnosis of tumours in these cases is
particularly frustrating since, unlike the carcinoma
arising in the intact colon where 60-70% of the
lesions may be diagnosed proctoscopically (Hultborn,
1952), in patients with colitis the majority of the

lesions lie proximal to the sigmoid. Of the 57
carcinomas arising in all patients included in this
series, 45 or 79% were proximal to the rectosigmoid
junction. Edling and Eklof (1961) have noted a
similar distribution of the tumours in their series
and state that a physician relying only on procto-
sigmoidoscopy will overlook the majority of tumours
occurring in patients with ulcerative colitis. Similar
findings have been noted by others (Hinton, 1966).
The symptoms in these patients are frequently
confusing, the majority presenting with symptoms of
recurrence or exacerbation of chronic ulcerative
colitis (Hinton, 1966; Slaney and Brooke, 1959).
MacDougall (1964) has stated that it is unsafe to
suppose that symptoms may be helpful in the early
diagnosis of carcinoma. The majority of our patients
experienced moderately severe symptoms of colitis
and the intermittent form of the disease was slightly
more common than the continuous pattern. Lager-
crantz (1955) noted intermittent symptoms of
colitis in 78-8 % of his patients, while Edwards and
Truelove (1964) noted the highest incidence of
carcinoma in those individuals with chronic con-
tinuous ulcerative colitis.
The multiplicity of the tumours arising in these

patients also is noteworthy (Goldgraber, Humphreys,
Kirsner, and Palmer, 1958; Hodgson and Sauer,
1961; Goldgraber and Kirsner, 1964; Diaz et al,
1965; Fennessy et al, 1966; Hinton, 1966). Two or
more primary carcinomas arose in 340%. Moertel,
Bargen, and Dockerty (1958) detected multiple
carcinomas in 4-6% of a large series of patients
developing carcinoma with an intact colon. Hojman,
Garriz, and Markman (1966) detected a somewhat
lower incidence of merltiple primary tumours in the
intact colon (2.02 %), but they noted that if in one
colon cancer develops the risk of developing a
second lesion is 11 times greater than in the popula-
tion at large. Synchronous primary carcinomas arose
in 23 % of our group of patients, whereas Moertel
et al (1958) detected synchronous carcinomas in
only 2-6 % of patients without ulcerative colitis.
This tendency to multiple colonic neoplasia increases
the diagnostic difficulty, as was demonstrated by our
series where in only one patient was the second
synchronous tumour detected before operation. The
likelihood of developing a new primary carcinoma
following a partial resection of bowel, 370% in our
series, also has been noted by others (Farmer and
Brown, 1964; MacDougall, 1964; Slaney and
Brooke, 1959). This experience warrants reaffirm-
ation of the need for a total colectomy once a
carcinoma has been detected in the colon of these
patients (Goldgraber and Kirsner, 1964; Shands et al
1952). Rosenqvist et al (1959), however, noted
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only two of 26 carcinomas in the rectum and feel
justified in preserving that portion of the bowel.

While Svartz (Svartz and Gillnas, 1958; Svartz
and Ernberg, 1949) has emphasized either a direct
relationship between pseudopolyps and carcinoma or
the predisposition of pseudopolyps to carcinoma,
this relationship has not been our experience.
Edwards and Truelove (1964) and others (Kanin,
1965) have noted no relationship between pseudo-
polyps and carcinoma other than that they are a
measure of severe disease and may be seen in patients
especially likely to develop carcinoma. While
Shands et al (1952) have described a high incidence
of pseudopolyps in patients developing multiple
carcinomas, we noted pseudopolyps in association
with multiple carcinomas in only two patients.
The survival of these patients is usually poor

(Edling and Eklbf, 1961). In spite of this generally
poor prognosis, occasional patients survive for long
periods, despite the finding of lymph node meta-
stases at the time of surgery (Goldgraber and
Kirsner, 1964) (Fig. 2). Whether the poor outlook
is a result of a different tumour growth pattern from
carcinoma arising in the colon unaffected by
ulcerative colitis or is related to the early age at
which the tumours arise or to the difficulty in
detecting these lesions at an early stage has not
been determined. Perhaps all of these factors
contribute to the prognosis. Brooke (1961) has
related the poor prognosis to the difficulty in early
diagnosis rather than to inherent virulence, and
Coffey and Cardenas (1964) have noted that
carcinomas of the colon in young adults are uniquely
fulminant with a poor prognosis.

In the intact colon uninvolved with ulcerative
colitis, carcinomas are more common in male
patients, with a ratio of 2 to 1. The preponderance
of male patients with colon carcinoma and ulcerative
colitis has been noted in other series, such as those
of Shands et al (1952), Rosenqvist et al (1959), and
Diaz et al (1965). Weber (1965), however, has stated
that the lesions are more common in females. In our
series, the ratio was approximately 1 to 1, with
18 tumours arising in male patients and 17 in
females. This proportion perhaps is unusual since,
as has been pointed out by Kirsner (1958), ulcerative
colitis is somewhat commoner in females than in
males.

There is some disagreement in the literature as to
whether or not routine radiological examinations of
the colon at intervals is indicated in all patients with
chronic ulcerative colitis. Rosenqvist et al (1959)
have stressed the importance of radiological follow-
up, and Farmer and Brown (1964) have stated that
periodic evaluation of all patients with chronic

ulcerative colitis is mandatory. Svartz and Ernberg
(1949) hesitate to perform annual colon examin-
ations because of the increased anxiety of the
patients, and Slaney and Brooke (1959) feel that
conventional follow-up, even with barium enema, is
ineffective, since the carcinoma usually is too far
advanced for cure at the time of diagnosis. Dukes'
(Dukes, 1964) statement on this problem is worth
quoting in this context: 'As soon as possible, the
patient should be encouraged to forget that he ever
had ulcerative colitis, but his doctor, on the other
hand, had better not forget too soon.' He also has
stated that these patients require special supervision
and regular re-examination. Radiological examin-
ation of the colon is not performed at routine
intervals on all patients seen at The University of
Chicago hospitals and clinics. Usually repeat
examinations are performed at approximately
two-year intervals, or more frequently where there
is a special indication, such as recurrent symptoms.
However, since carcinoma of the colon may develop
following a long period of quiescence of the colitis
(Svartz and Ernberg, 1949; Rosenqvist et al, 1959),
any patient presenting with recurrent symptoms
after a long remission must undergo prompt
radiological examination of the colon.

SUMMARY

The radiological and clinical findings in a series of
patients suffering from chronic ulcerative colitis,
complicated by the development of carcinoma of
the colon, are reviewed.

Patients with ulcerative colitis develop carcinoma
at an unusually early age. The majority of the tumours
are situated proximal to the reach of the procto-
scopist.
Most of the patients die of the colonic carcinoma.
Multiple synchronous or metachronous tumours

of the colon are common in patients with ulcerative
colitis. Patients originally treated for colonic
carcinoma by a partial bowel resection often develop
another tumour in the remaining colon.
Many of the potentially detectable tumours are

not recognized clinically or radiologically.
Benign inflammatory stricture of the colon is

uncommon in patients with ulcerative colitis.
Strictures developing in the colon of these patients
must be considered to represent carcinoma until the
contrary is proved.
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