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around the large bowel and remote or systemic
complications affecting distant parts of the body.
The main local complications in the present series

of 624 patients were: ischio-rectal abscess, fistula-in-
ano, recto-vaginal fistula, rectal prolapse, fibrous
stricture, pseudo-polyposis, perforation of the colon,
acute dilatation of the colon, massive haemorrhage,
and carcinoma of the colon.

Perforation of the colon is worth special mention.
It occurred only in attacks which were clinically
either severe or moderately severe and was specially
likely to occur in the first attack of the disease. It
carried a high fatality rate and was sometimes not
diagnosed until after death. Its incidence showed no
increase after the introduction of corticosteroid
therapy.
The main systemic complications were: erythema

nodosum, pyodermia gangrenosum, various skin
rashes, arthritis, ankylosing spondylitis, various eye
lesions, liver disease, renal disease, peripheral venous
thrombosis, pulmonary embolism, anaemia and
other blood disorders, aphthous ulceration of the
mouth, moniliasis, and osteoporosis.
The two systemic complications which made the

biggest contribution to the mortality of the disease
were liver disease and pulmonary embolism.
The incidence of some diseases which have been

considered to show an association with ulcerative
colitis is examined and discussed.
The frequency with which certain systemic com-

plications occur in ulcerative colitis has suggested
to some writers that ulcerative colitis may be a
generalized disease, especially as these 'complica-
tions' may precede all bowel symptoms. This con-
cept is discussed.
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Part IV Carcinoma of the colon
Over the last 35 years numerous papers relating to
the association between ulcerative colitis and
carcinoma of the colon have appeared (Bargen,
1928; Bargen, Jackman, and Kerr, 1938; Sauer and
Bargen, 1944; Cattell and Boehme, 1947; Kasich,
Weingarten, and Brown, 1949; Svartz and Ernberg,
1949; Sauer and Bargen, 1949; Gleckler and Brown,
1950; Sloan, Bargen. and Baggenstoss, 1950;
Lyons and Garlock, 1951; Brown, Kasich, and
Weingarten, 1951; Counsell and Dukes, 1952;

Dennis and Karlson, 1952; Weckesser and Chinn,
1953; Bargen, Sauer, Sloan, and Gage, 1954;
Bacon, Yang, Carroll, Cates, Villalba, and
McGregor, 1956; Goldgraber, Humphreys, Kirsner,
and Palmer, 1958a and b; Rosenqvist, Ohrling,
Lagercrantz, and Edling, 1959; Dawson and Pryse-
Davies, 1959; Slaney and Brooke, 1959; Lindner,
King, and Bolt, 1960; Bargen and Gage, 1960;
Edling and Eklof, 1961; Bruce and Cole, 1962).
The publication of so many series of cases with a
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very much higher incidence of carcinoma of the
colon than in the general population has resulted in
the acceptance of carcinoma as an important com-
plication of ulcerative colitis. However, while there
is now general agreement that carcinomatous change
is more likely to occur in a colon that is, or has been,
affected by ulcerative colitis than in a previously
healthy colon, there is still controversy as to the
exact risk of this occurrence. Published estimates of
the overall incidence of carcinoma of the colon in
series of patients with ulcerative colitis vary from
1% to 14%; and there are even a few surveys in
which no case of carcinoma was found (Felsen and
Wolarsky, 1949; Hijmans and Enzer, 1962). The
reasons for such varied estimates will be discussed
later.

Various features of patients developing cancer of
the colon have emerged from the accumulation of so
many published cases. When carcinomatous change
occurs in a patient with colitis, it often does so at a
much younger age than when it occurs in a previously
healthy person. The diagnosis of malignant change
during the typically relapsing course of colitis is
difficult and is often not entertained until the
growth is inoperable; and even if the carcinoma is
diagnosed at an early stage the prognosis in these
cases tends to be poor. These two factors, particularly
the relative youth of many of those affected by
carcinoma, raise the question of whether preventive
colectomy is justifiable. To answer this question one
would need to know the exact risk of cancer
developing and balance this against the risk of total
colectomy. By considering various features of the
original disease in relation to the subsequent
liability to develop carcinoma, it might be possible
to define a subgroup of patients in whom the
likelihood of carcinoma developing is very high, and
in whom colectomy would be justified purely to
prevent carcinoma.

RESULTS

The present series of 624 patients consists of all the
cases of ulcerative colitis seen at the Radcliffe
Infirmary between 1938 and 1962. The survey was
closed at the end of March 1962, and during the
preceding five months follow-up information was
obtained for all those patients not currently under
regular observation at the Radcliffe Infirmary (see
Part I of the study). Up to that time, 22 cases of
cancer of the colon had been diagnosed in the whole
series of 624 patients, giving an overall incidence of
3-5 %. The number of patients with carcinoma of the
large bowel that would be expected in a sample of
the general population of the same age and sex
composition has been calculated, and found to be

three. We have taken as a basis for this calculation
death rates due to carcinoma of the colon and
rectum for the year 1950 as this was at the midpoint
of the 25-year period we have studied (Registrar
General, 1952).

TABLE XXVIII
INCIDENCE OF CARCINOMA OF THE COLON IN THE WHOLE

SERIES AND IN MEN AND WOMEN SEPARATELY

Men Women Whole Series
-~~~~~~~~~~~~~~2

Total no. of patients 251 373
No. developing carcinoma of colon 8 14
Percentage developing carcinoma

of colon 3-2 3-8

624
22

3-5

Table XXVIII shows the incidence of carcinoma
in the whole series and in men and women separately,
and it can be seen that the incidence is the same in
both sexes. Care has been taken to include only
those cases where the diagnosis was confirmed
either at operation or at post-mortem examination;
in the majority of cases histological examination was
made. The overall incidence is almost certainly
somewhat underestimated, because, although the
certified cause of death was obtained in every case,
necropsy was not performed in some patients,
particularly those dying at home many years after
their first hospital attendance. In three such patients
the development of cancer of the colon was
strongly suspected on clinical grounds but, because
pathological confirmation was lacking, none of these
three patients was included in our 22 cases.

SITE OF CARCINOMA Of the 22 patients with
carcinoma, 17 had a single primary growth and five
had two primary growths, giving a total of 27
separate carcinomata. The site of carcinoma is
given in Table XXIX. Our data confirm other
reports that, when carcinoma occurs in this disease,
the proportion developing in the rectum is lower than
when it occurs in the general population. In our
series of 27 cancers, six, or 222 %, were in the
rectum, whereas the rectum is affected in between
36% and 40% of recorded deaths from carcinoma
of the large bowel (Registrar General, 1963). The
sites of the growths in the five patients with double
carcinoma are shown in Fig. 15 and it can be seen
that when the 10 sites so affected are considered
separately, the proportion in the rectum is even
lower (10%), with 80% of the growths arising in the
ascending and transverse colon.

AGE AT DIAGNOSIS OF CARCINOMA Table XXX
shows the age distribution of patients at the time of
diagnosis of carcinoma. The age at diagnosis
ranged from 20 to 72 years, the average being 41.

16
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TABLE XXIX
DISTRIBUTION OF THE 27 PRIMARY CANCERS OF COLON

Site

Caecum Ascending Transverse
Colon Colon

2 8

Descending Sigmoid
Colon Colon

2

64 -

0
0

K

0

0

Sn

La-
o

0

K

<

<.SD

60 -

56-

52 -

48 -

44.

40 -

1958 '40 ' '44

FIG. 16

O ALIVE MARCH 1962
* DEAD MARCH 1962

0

0

0

'48 '52 '56 '60 '64
YEAR OF DEATH

FIG. 15. The sites of carcinoma in five patients each of whom had two primary growths.
FIG. 16. Year ofdiagnosis ofcarcinoma of colon, and year of death in fatal cases. Note that the five survivals occurred
in the second halfof the period studied.

This is a markedly different distribution from that
occurring in the general population. If the ages of the
persons dying from carcinoma of the colon and
rectum in 1961 are examined (Registrar General,
1963) it can be seen that only 3 1 % of the total were
under 45 years of age at death. This compares with
54-6% of the 22 patients in our series (age at
diagnosis of carcinoma).
Of the 22 patients, 17 died, 10 of the deaths

occurring within one year, and seven within two
years, of diagnosis (see Fig. 16). It is worth
mentioning that, of 12 patients who were less than
45 years of age at the time of diagnosis of carcinoma,
only one survived, whereas of 10 who were 45 years
or more at diagnosis, four are still alive.

FEATURES OF ULCERATIVE COLITIS INFLUENCING
LIABILITY TO CARCINOMA We shall now consider

some aspects of ulcerative colitis in relation to the
subsequent liability to develop carcinoma.

Course ofthe disease When our data are classified
according to the clinical course of the ulcerative
colitis, it emerges that the patients with the highest
incidence of cancer of the colon are those with the
chronic continuous form of the disease, i.e., those
who have never experienced any period, however
short, of freedom from symptoms of colitis (Table
XXXI). The difference between the incidence of
cancer in this group and in the group with the
intermittent form of the disease is statistically
significant. The one patient with carcinoma in
whom the prior course of colitis was unknown was a
girl who was seen at the Radcliffe Infirmary in her
first attack of ulcerative colitis, but who was never
kept under medical supervision subsequently either
by the hospital or by her practitioner, and who

TABLE XXX
AGE DISTRIBUTION OF PATIENTS AT TIME OF DIAGNOSIS OF CARCINOMA OF COLON

20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59
2 2 3 2 3 5 3 1

No. of Cancers

27

Rectum

7 6

70-74

17

Age in years
No. of patients
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TABLE XXXI
INCIDENCE OF CARCINOMA OF COLON IN RELATION TO

CLINICAL COURSE OF ULCERATIVE COLITIS

Clinical Course of Total No. of Patients
Colitis No. of Developing

Patients' Carcinoma

* CHRONIC CONTINUOUS
* CHRONIC INTERMITTENT

s1

Acute fulminating 20
One attack only 45
Chronic intermittent 505 15 (3.0%)
Chronic continuous 48 6 (12-5%)
Other 4

'Excluding two patients in whom the clinical course was unknown
and in one of whom carcinoma developed (see text).

collapsed suddenly and died some years later with a
perforated carcinoma of the sigmoid colon. At
post-mortem examination there was evidence of
ulcerative colitis throughout the whole colon.

The extent of the colitis We have classified our
cases according to the maximum involvement of the
colon recorded at any time during the disease. In the
majority of cases this assessment was originally
made by radiological studies and sigmoidoscopy;
and, whenever available, additional information in
the form of surgical specimens and necropsy reports
has been taken into account. We have divided the
patients into two main groups, those in whom the
whole colon was involved and those in whom there
was never evidence of spread throughout the entire
colon. Table XXXII shows that carcinoma developed
in a significantly higher proportion of those in whom
there was involvement of the whole colon than of
those in whom only a part of the colon was affected.
An important point must be kept in mind when

considering these results. All the patients with
carcinoma came to operation or to post-mortem
examination whereas in a considerable proportion of
the remaining patients we have had to rely on the
x-ray findings to decide on the extent of the colitis.
This difference in the data introduces a bias in favour
of obtaining the type of results given in Table XXXII.

TABLE XXXII
INCIDENCE OF CARCINOMA OF COLON IN RELATION TO

MAXIMUM EXTENT OF ULCERATIVE COLITIS

Extent of Colitis Total No. ofPatients No. Developing
Carcinoma

Whole colon
Others

236
388

17 (7-2%)
5 (I*3%)

Difference = 5-9 S.E. = 18

Clinical course and extent of the disease These
two features of ulcerative colitis have each been
shown to have an important bearing on the liability
to develop carcinoma. When they are considered
together, some interesting points emerge.

5

0

COLON
SUBSTANTIAL
INVOLVEMENT
OF COLON

DISTAL
COLON
ONLY

FIG. 17. The percentage ofpatients developing carcinoma
in relation to (a) the maximum extent, and (b) the clinical
course, of the ulcerative colitis.

Figure 17 shows the percentage incidence of
carcinoma when the data are classified according to
the maximum extent of the disease at any time
during the illness and also according to the clinical
course of the disease. With one exception, all the
patients with carcinoma fall into the first four groups,
and it is apparent that of these the group consisting
of patients with both chronic continuous symptoms
and involvement of the entire colon has a particu-
larly high risk of developing carcinoma, as this
occurred in 17.9% of such cases.
The chronic continuous form of the disease was

associated with a much higher incidence of
carcinoma than the chronic intermittent form, both
in those where the entire colon was involved and in
those with substantial involvement of the colon.
There was a higher incidence of carcinoma in those
with substantial involvement of the colon who had
chronic continuous symptoms than in those with
involvement of the entire colon and intermittent
symptoms.

It thus seems possible that to have continuously
active colitis even in a colon that is only partially
involved by the inflammatory process is to run a

greater risk of carcinoma than to have maximal
involvement of the colon when the disease pursues
an intermittent course.
Age at onset of ulcerative colitis Many of the

published series of cases with carcinoma and
ulcerative -colitis include a high proportion of
patients in whom the colitis began in childhood, and
some follow-up studies of children with ulcerative
colitis have revealed a particularly high likelihood of
malignant change occurring (Jackman, Bargen, and
Helmholz, 1940; Lagercrantz, 1955; Michener,

Difference = 9*5
}S.E. = 4-8
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Gage, Sauer, and Stickler, 1961). It has been
considered that, other things being equal, the
earlier the colitis commences, the greater the risk of
subsequent development of carcinoma.
We have analysed our data in terms of age of

onset of ulcerative colitis, and the results can be seen
in Table XXXIII. One in eight of those in whom
colitis began before the age of 10 subsequently
developed carcinoma, compared with one in 25 of
those in whom the onset of the colitis occurred in the
next two decades. The percentage affected with
carcinoma falls steadily over the next three decades,
and none of the 56 patients aged 60 or more at the
start of colitis developed cancer.

It is of great importance when considering the
relationship between the age of onset of ulcerative
colitis and the liability to develop carcinoma to
bear in mind that it is difficult to separate the actual
duration of the pre-existing disease from the age of
onset of that disease, as there is an obvious corre-
lation between these two factors. Other things being
equal, the younger the patient at the beginning of the
colitis, the longer will be the period of exposure to
the risk of developing carcinoma. In order to
attempt to assess the relative importance of these
two factors, the data should be analysed to take
simultaneous account of both of them. However, at
present our data are not sufficiently extensive in this
respect for a detailed analysis on these lines to yield
reliable results and the study will need to be con-
tinued to clarify this important issue.
The 22 cases of carcinoma of the colon can,

however, be considered separately with regard to
both these parameters, ignoring the total population
from which they come, and Fig. 18 shows, for
these cases alone, the relationship between age at
onset of ulcerative colitis and age at diagnosis of
carcinoma of the colon. It can be seen that in the
majority of cases cancer was diagnosed at intervals
of between 10 and 20 years after the start of the
original illness.

Duration of ulcerative colitis before diagnosis of
carcinoma We can now consider, independently of
age of onset, the actual duration of the colitis in
relation to the liability to develop carcinoma. Table
XXXIV shows the varying incidence of carcinoma,
according to the duration in years of ulcerative
colitis until the year of follow-up, the year of death,
or the year in which carcinoma was diagnosed.

70'

60

C.)

0

z
0

I-o

50

40 -

30-

20 -

10-

l0 20 30 40 50 60 70 80
AGE AT DIAGNOSIS OF CARCINOMA OF COLON

FIG. 18. The relationship between age at onset of
ulcerative colitis and age at diagnosis of carcinoma of the
colon.

Cases with panproctocolectomy performed for
reasons other than the presence of carcinoma of the
colon were excluded. The percentage of patients
developing carcinoma in each successive five-year
period from the onset of the colitis can be seen to
rise steadily, reaching a maximum of 5-5% in those
who have been exposed to risk for 20 years and over.
The annual risk of developing carcinoma is almost
20 times as high in those who have had colitis for
more than 20 years as it is in those who have had
colitis for under five years.

TABLE XXXIV
PERCENTAGE OF PATIENTS DEVELOPING CARCINOMA OF

COLON IN RELATION TO DURATION OF ULCERATIVE
COLITIS

Number of Years Exposed to
Risk from Onset of Ulcerative
Colitis

0-4 5-9 10-14 15-19 20+

Total no. of patients' 601 445 303 195 109
No. developing carcinoma within

five-year period 2 3 4 7 6
Percentage developing
carcinoma 0 33 0-67 1-32 3 59 5 51

Percentage risk per patient per
annum 0-06 013 0-26 0-72 1 10

'Excluding cases with pan-proctocolectomy.
Until follow-up in 1962, death, diagnosis of carcinoma.

TABLE XXXIII
INCIDENCE OF CARCINOMA OF COLON IN RELATION TO AGE AT ONSET OF ULCERATIVE COLITIS

Age at Onset of Ulcerative Colitis in Years 0-9 10-19 20-29 30-39 40-49 50-59 60+

No. of patients
No. developing carcinoma
Percentage developing carcinoma

16 71
2 3
125 4-2

166 159 99
7 6 3
42 38 30

U.K.

52
1
I1.9

56 5

19

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.5.1.15 on 1 F

ebruary 1964. D
ow

nloaded from
 

http://gut.bmj.com/


Felicity C. Edwards and S. C. Truelove

Severity ofthe initial attack ofulcerative colitis In
the whole series of 624 patients there were 250
patients who were first seen at the Radcliffe Infirmary
in their initial attack of ulcerative colitis, and the
clinical severity of the original attack of colitis in
this 'first attack' group of cases has been assessed
using certain specified criteria (Part I of the present
study; Truelove and Witts, 1955). The incidence of
carcinoma of the colon for these 250 patients who
have been followed since presenting at this hospital
in the initial attack of ulcerative colitis can be seen
in Table XXXV. Of these 250 cases, four have so far
developed carcinoma; and it can be seen that those
presenting with a severe first attack had the highest
proportion of patients subsequently developing
carcinoma (4.3 %) compared with 3.0% of those who
presented in amoderately severe first attack, and none
of those who presented in a mild first attack.

TABLE XXXV
INCIDENCE OF CARCINOMA OF COLON IN RELATION TO
SEVERITY OF FIRST ATTACK OF ULCERATIVE COLITIS FOR 250
CASES REFERRED IN FIRST ATT

S4

No. of patients
No. with carcinoma
Percentage with carcinoma

It must be borne in min
attack is correlated quite c

the disease at the time (see
numbers of those presentin
however, too small at preser
to take account of these tw

Cumulative risk of devl
cumulative risk of develo
colon in patients who pres
of ulcerative colitis is show

12

10

4

J

U

a

6

4

0
1 2 34 56789
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FIG. 19. Cumulative percen
carcinoma of the colon in 250

calculated by actuarial methods, and has been
estimated for the 250 patients referred to in the
preceding section.

It can be seen that, from the third to the seventh
years from the start of the illness, the risk is small,
being of the order of 05%, and that this risk
increases to a cumulative risk of 1.6% over the next
seven years. Between 15 and 19 years after the onset,
the cumulative risk is 45%, and at 20 years the risk
increases sharply to 12-6%. This sudden increase at
20 years of follow-up from the start of the illness is
probably to some extent an artifact, due to the fact
that the numbers available for study who are
followed for this length of time are small; it is
possible therefore that the estimated risk after 20
years from the onset of colitis is artificially exagger-
ated because of this deficiency. It is unfortunately
impossible with such small numbers to determine
whether the incremental risk is linear.

DISCUSSION

ACK OF ULCERATIVE COLITIS It is now undisputed that ulcerative colitis gives
,evere Moderate Mild rise to an increased risk of carcinoma of the large
47 67 136 bowel but estimates of the risk vary widely. The
2 2 - reasons for these wide variations are chiefly two.
4-3 3.0 0°0 First, there may be selection of cases giving rise to a

biased result; for example, surgeons almost certainly
d that the severity of an arrive at a falsely high figure if they rely on their own
losely with the extent of surgical cases, for a prominent reason for colectomy
Part I of the study). The in patients with long-standing ulcerative colitis is
ig in the first attack are, the development of a carcinoma. Secondly, the data
it to allow for an analysis on which the estimate is based may be incomplete;
o factors together. for example, physicians often quote a low figure of
Peloping carcinoma The 1 % or less for the risk, basing their estimate on the
)ping carcinoma of the total number of cases of cancer that have developed
;ented in the first attack in the patients attending them and not taking
,n in Figure 19. This was account of the chance of cancer developing during

the remainder of the patients' lives, which can only
be arrived at by actuarial methods.
The most accurate way to make a true estimate of

the likelihood of carcinoma of the colon occurring
in patients with ulcerative colitis is to follow new
cases of colitis from the first attack, and to ensure
that adequate follow-up data are obtained for such
a group. The data should then be handled by
actuarial methods and care should be taken to
exclude patients who die or who are treated by
panproctocolectomy at the appropriate points when
calculating the exact population at risk. We have
done this for the 250 patients of the present series
who presented in their first attack of colitis. Unfortu-

F FOLLOW-U1 nately, the numbers followed for more than 10 years
are relatively small, so that some of our conclusions

tage risk of developing must be tentative. It will therefore be necessary to
first attack cases. continue the present follow-up study for several

20
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The course and prognosis of ulcerative colitis 21

more years if the exact risk of carcinoma of the
colon in ulcerative colitis is to be defined with a
good measure of precision.
We have shown that there are some aspects of

ulcerative colitis which are apparently associated
with an increased likelihood of carcinoma of the
colon occurring: a severe first attack, the chronic
continuous form of the disease, extensive involve-
ment of the colon, onset of the disease in the first
decades of life, and the total duration of the colitis.
The interrelationship of some of these factors has
been emphasized and hence the difficulty of arriving
at an exact assessment of the influence of each one
on the risk of carcinoma developing. Certain groups
of patients seem to have a particularly high risk;
the incidence of carcinoma in patients with con-
tinuous symptoms and involvement of the whole
colon is almost 20% in the present series. It is
possible that the risk of carcinoma is considerably
higher than this in patients who develop ulcerative
colitis in childhood if the colitis is extensive and
especially if the disease takes the chronic continuous
course.

There is dispute as to whether the risk of
carcinoma of the colon is so great in ulcerative
colitis that it is in itself sufficient to justify preventive
colectomy. Today the risk of an elective colectomy
is comparatively low, being 3% or less in expert
hands (Lennard-Jones and Vivian, 1960; Goligher,
1961), but to this must be added the risks of an
ileostomy life which cannot be ignored but which
we are not in a position to assess. It can be seen
that the risks of an elective colectomy are probably
substantially less than the future risks of carcinoma
developing in the high-risk group that we have
defined. However, when considering the advisability
of elective colectomy, it is imperative not to allow
the risk of carcinoma of the colon to dominate the
picture. Although it is an important risk during the
long-term course, the other dangers of ulcerative
colitis collectively far outweigh it, as can be
illustrated if we mention that of the 69 deaths in the
present series that occurred during the follow-up
period, i.e., after recovery from the first referred
attack, only a quarter were due to carcinoma of the
large bowel. Even if we confine ourselves to the
risks which occur more than 10 years after the onset
of ulcerative colitis, this general statement is still
correct. Thus, among our first attack cases, there
were 10 deaths which occurred more than 10 years
after the onset of the ulcerative colitis and only two
of them were due to carcinoma of the large bowel.

SUMMARY OF PART IV

Carcinoma of the large bowel is known to have

occurred in 22 out of 624 patients with ulcerative
colitis seen at the Radcliffe Infirmary between 1938
and 1962 and completely followed-up. This gives an
overall incidence of 35% for the whole series,
which is much higher than the expected value for a
comparable sample of the general population.
Seventeen of these 22 patients have died as a
consequence of the carcinoma.

In this series, carcinoma was much more liable to
affect the colon than the rectum, which is in contrast
with the usual distribution of carcinoma of the
large bowel.
The average age when carcinoma of the large

bowel developed was 41 years, which is considerably
less than the average age at which this growth
develops in the general population.

In the present series the following features of
ulcerative colitis were specially associated with a
high risk of carcinoma of the large bowel: (a) a
clinically severe first attack; (b) involvement of the
entire colon; (c) chronic, continuous symptoms.
Subject to the foregoing factors, the patients most
prone to develop carcinoma of the large bowel were:
(a) those in whom ulcerative colitis began in youth;
(b) those in whom the ulcerative colitis had been
present for more than 20 years.
The cumulative risk of developing carcinoma of

the colon has been estimated by actuarial methods
for 250 patients who have been followed since
presenting at the Radcliffe Infirmary in their initial
attack of ulcerative colitis. This was 166% at eight
years after the onset, 4.5 % at 15 years, and 12.6%, at
20 years.

These findings are discussed with special reference
to preventive colectomy.
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