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Incidence of colorectal cancer in proctocolitis: a
retrospective study of 959 cases over 40 years
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SUMMARY The incidence of colorectal cancer was studied by the actuarial method in 959 patients
with idiopathic proctocolitis seen from 1942 to 1981. Forty five per cent had rectal, 23%
left-sided, and 32% total involvement of the colon. Six cancers were found: one in the rectal, one
in the left-sided, and four in the total form of the disease. The risk of cancer per patient year in
total colitis was zero per 2151 patient years in the first decade, 1/462 in the second decade, 1/315
in the third decade, and 1/75 in the fourth decade. The cumulative risk of developing cancer was
zero at 10 years of duration of the disease, approximately 5% at 20 years, 15% at 30 years, and
20% at 35 years. This increase in risk of cancer is less than reported in some other series.
Geographical differences in the incidence of cancer in proctocolitis could influence the risk and
therefore also the long-term management of patients with proctocolitis in different geographical
areas.

In contrast with the high incidence of colorectal
cancer in idiopathic proctocolitis in Anglo Saxon
countries,' this complication appears to be rarer in
other areas2 including Czechoslovakia.

In 1961 the first case of colorectal cancer was
reported3 in a study of 414 cases of proctocolitis, 120
of which had total involvement of the colon. In a
subsequent study of 1503 cases of proctocolitis
treated in 16 hospitals in Czechoslovakia, nine cases
of colorectal cancer were found.4 Since 1975 seven
additional cases have been reported: one from our
hospital,5 four from Brnoj and two from Olomouc;7
no case of colorectal cancer was detected in 277
cases of proctocolitis in North Bohemia where the
follow up of patients with this disease is well
organised.
The total number of colorectal cancer published

in Czechoslovakia is 16 out of about 2000 cases of
proctocolitis. With regard to the quality of the
medical care it is unlikely that more cases would
escape recognition. No detailed analysis of
malignancies associated with proctocolitis has been,
so far, done in this country.

Several authors, however, have shown that a
more sophisticated approach should be used to show
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statistically the frequency of this complication.>'4
Analysis of the low risk of cancer because of

proctocolitis has important practical implications on
such aspects of management of these patients as:
advisability of prophylactic colectomy, preservation
of the rectum at ileorectal anastomosis and the
design of a satisfactory follow up policy.
The high reported incidence of colorectal cancer

in some other countries914 prompted this investiga-
tion. As the incidence of colorectal cancer
associated with proctocolitis appears to be low in
Czechoslovakia we undertook this study using
methods similar to those used by others reporting
high incidence of colorectal cancer.

Methods

PATIENTS
Nine hundred and fifty nine patients with procto-
colitis encountered from 1942 to 1981 were studied
retrospectively. All were seen either by, or under
supervision of the first author (ZM). The patients
were referred to this hospital from the whole
country especially in the first half of the study when
our department was the main referral centre for
inflammatory bowel diseases in Czechoslovakia.
Later the majority of patients came from Prague and
Central Bohemia, and only severe cases were
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referred from the rest of the country.
All patients with total proctocolitis and most of

those with left-sided proctocolitis were examined
and treated as inpatients, and after discharge were
followed in the outpatient clinic for inflammatory
bowel diseases. Most patients with rectal procto-
colitis were examined and treated as outpatients,
some of them were seen only for the diagnosis and
were followed in their respective medical centres,
and sent for reappraisal, if necessary. The patients
who did not attend our outpatient clinic were
contacted by letter at approximately 10 year
intervals.
The diagnosis of proctocolitis was established on a

typical history of passage of blood per rectum,
tenesmus and/or diarrhoea, proctoscopic, or
sigmoidoscopic evidence of haemorrhagic and/or
ulcerative inflammation, inflammatory or ulcerative
changes on rectal biopsy, typical changes on barium
enema (double-contrast method in the last
decennium) in the left-sided and total proctocolitis,
bacteriology and parasitology negative for specific
agents.
For the diagnosis of proctocolitis to be made

rectal involvement on endoscopy and biopsy had to
be present.
Within the second half of the study 230 cases of

regional enterocolitis (Crohn's disease of the colon
and rectum) were diagnosed in our institution
according to the usual clinical, radiological, and
histological criteria.
Cancer was confirmed histologically in the

surgical or necropsy specimens. Care was taken not
to confuse cancer secondary to proctocolitis with
obstructive colitis proximal to cancer of the rectum
or sigmoid.
The extent of proctocolitis was assessed by

sigmoidoscopy and barium enema as follows: rectal
proctocolitis = sigmoidoscopic evidence of procto-
colitis in the rectum, or part of it + normal barium
enema appearances in the rest of the colon. Left-
sided involvement: sigmoidoscopic evidence of
proctocolitis in the recto-sigmoid + radiological
evidence of the disease in the sigmoid, or sigmoid
and descending colon. Total proctocolitis =
sigmoidoscopic evidence of proctocolitis in the
rectosigmoid + radiological evidence of the disease
in the entire colon, or at least including the
transverse colon.

Duration of diseases was derived from analysis of
the case records. The onset of proctocolitis was
defined as the year in which the first symptoms
attributable to proctocolitis were noticed by the
patient.
The presentation means the year in which the

patient presented himself in our institution.

The year of analysis means either the year of the
last follow up, or of proctocolectomy or proc-
tectomy in staged operations, or death.
The duration of proctocolitis was defined as the

period from the onset of proctocolitis to the year of
analysis; it corresponds to the length of exposure to
the risk of colorectal cancer. In patients with
operations preserving the rectum, or part of it
(ileorectal anastomosis) the duration was calculated
in the same way irrespective of colectomy.
The length of follow up was defined as the period

from the presentation to the year of analysis.
Statistical methods. The incidence of colorectal

cancer was calculated in relation to the extent of
involvement of the colon, age, and duration of
proctocolitis. The actuarial method as described by
Berkson and Gage15 and applied to proctocolitis by
Devroede et al 1316 was used. The data were
transferred to the punch cards and processed by
computer.

Age-specific incidence rates of cancer of the
rectum and colon were computed from the figures
established by an epidemiological study in Central
Bohemia17 which reports exact figures of five year
incidence of colorectal cancer in the area from which
the majority of our patients originated.
To compare our series with the general

population expected number of cases of colorectal
cancer was calculated using standardisation by
indirect method18 for matching with respect to
patient years in different age intervals. 19 The overall
assessment was made for the age interval 20-74
years, and also for the age interval 45-74 years,
corresponding to the age interval in which the cases
of cancer in our series occurred.
The number of cases which might be expected to

occur were computed by multiplying each cell of the
table of patient years by the appropriate age specific
rate. Statistical significance of the difference
between total observed and expected values was
assessed using the Poisson distribution.20

Results

The 959 patients were classified as follows: rectal
proctocolitis 430 (45%), left-sided proctocolitis 224
(23%), total proctocolitis 305 (32%).
Table 1 gives the sex, age, duration of procto-

colitis, length of follow up, and operations in the
individual forms of proctocolitis, as well as in the
whole population studied.
The length of exposure to the risk of colorectal

cancer is presented in Fig. 1 for rectal, left-sided,
and total proctocolitis; it was greater than 10 years
in 40% of the patients (Table 1). The same data
calculated in patient years are shown in Table 2.
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Table 1 Characteristics ofpatients studied

Extent ofdisease Rectal Left Total Whole series

Patients (no) 430 224 305 959
Men (%) 39-3 44-2 43-8 41-8
Mean age at onset of PC (yr) 36-4 36-1 33-6 35 5
Mean age at presentation (yr) 41 40 36 40
Mean age at year of analysis (yr) 46 47 43 46
Mean age at diagnosis of CRCa (yr) 68* 48* 58 58
Mean duration of PC (yr) 9-6 11-5 10.7 10-4
Duration of PC >10 yr (%) 33 47 40 40
Surgical treatment: patients (no) 3 5 138 146

Proctocolectomy 0 0 32 32
Colectomy and ileorectal anastomosis 0 0 51 51
Other operations 3 5 55t 63

PC = proctocolitis. CRCa = colorectal cancer.
* one case only. t mostly subtotal colectomy and ileostomy.

Six colorectal cancer were detected in the 959
patients: one in 430 patients with rectal involve-
ment, one in 224 patients with left-sided involve-
ment, and four in 305 patients with total involve-
ment (Table 3).
No case of cancer has been detected, so far,

among 51 patients living after colectomy and
ileorectal anastomosis. The duration of proctocolitis
in these patients before colectomy and the length of
follow up after it are shown in Table 4.
The details of the patients with colorectal cancer

are in Table 5.
Five tumours were of the usual solitary type: three

in the rectum or rectosigmoid, one in the transverse
colon and one in the sigmoid colon after colectomy
and ileosigmoid-anastomosis. The sixth tumour was
multifocal and anaplastic.
As in most other reports cancer was discovered in

an advanced stage except for the patient no 5 who
nevertheless died three months after removal of the
tumour. Four patients developed cancer before

300

_ D ~~~~Rectal

ILeftI
200 Tobtal

0,

o 100
z

0"
0-9 10-19 20-29 30-39 40+

Years since onset of PC

Fig. 1 Length ofexposure to the risk of colorectal cancer.

1973, before the date of introduction of colonoscopy
in our hospital.

Five of the six patients with colorectal cancer were
operated on: complete removal of the tumour was
possible in two; only one survived for one year after
the diagnosis of cancer. The sixth cancer was
detected only at necropsy.
Two of the six patients had not been seen by us

before cancer developed: patient no 1 (Table 5) was

Table 2 Incidence ofcolorectal cancer related to the
duration ofproctocolitis in 959 cases with rectal, left sided,
and total colonic involvement

Patient- Incidencel Riskl
Years since Patients years in Cancers patient- patient-
onset ofPC (no) period (no) year year

Allpatients
-9 959 6731 0 0 -

10-19 411 2900 3 0-001 1 in 966
20-29 169 1105 2 0-002 1 in 550
30-39 52 310 1 0-003 1 in 310
40- 17 82 0 0 -
Rectal
-9 430 2940 0 0 -

10-19 158 1145 1 0-001 I in 1145
20-29 75 515 0 0 -
30-39 26 165 0 0 -
40- 10 56 0 0 -
Left sided
-9 224 1640 0 0 -

10-19 117 830 0 0 -
20-29 45 275 1 0-0036 1 in 275
30-39 12 70 0 0 -
40- 5 20 0 0 -
Total
-9 305 2151 0 0 -

10-19 136 925 2 0-002 1 in 462
20-29 49 315 1 0-0031 1 in 315
30-39 14 75 1 0-013 1 in 75
40- 2 6 0 0 -
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Table 3 Colorectal cancer in proctocolitis (PC) 1942 to
1981

Extent ofPC Patients (no) Cancers (no) %

Rectal 430 1 0-23
Left sided 224 1 0-44
Total 305 4 1-31
Whole series 959 6 0-63

referred to the surgical department of our hospital
for operation of cancer of the rectum and died
postoperatively. A retrospective search disclosed
that the patient was treated for proctocolitis earlier
elsewhere; the diagnosis was supported by the result
of sigmoidoscopy and rectal biopsy 11 years before
death.

Patient no 6 was admitted as an abdominal
emergency. Surgical exploration showed extensive
cancer in the abdomen. At necropsy there was a
cancer of the hepatic flexure and rectum with
multiple metastases. The colon showed chronic
ulcerative colitis with inflammatory polyps. The
patient had been treated elsewhere for proctocolitis
lasting 19 years.

Patient no 5 also was unusual: colectomy and
ileosigmoid-anastomosis was carried out elsewhere
for proctocolitis; cancer developed in the sigmoid 35
years after onset of proctocolitis.
Table 2 shows the annual risk of developing

colorectal cancer expressed as incidence per patient
years. In the whole population of colitics studied the
risk is zero per 6731 patient years in the first decade,
1/966 in the second decade, 1/550 in the third
decade, and 1/310 in the fourth decade. The
respective figures for total proctocolitis are: 0/2151,
1/462, 1/315 and 1M5.
Cumulative probability of survival without

developing colorectal cancer was calculated by the
actuarial method for total proctocolitis and for all
patients. The cumulative probability of survival

Table 4 Length ofexposure to the risk ofcancer in 51
patients after colectomy and ileorectal anastomosis

M SD
(yr) (yr)

Mean duration of proctocolitis before colectomy 4 ±5-7
Mean length of follow up after colectomy 8 ±6
Mean length of exposure to the risk of cancer 12 ±8-3

without cancer was calculated for each year in which
a cancer was found (Table 6).
The cumulative probability of developing cancer

is shown in Figure 2 for the total proctocolitis and
for all patients. Curves could not be constructed for
the rectal and left-sided proctocolitis, because there
was only one case of cancer in each of these
categories.

In order to compare the results with those of other
series, the figures at 10, 20, 30, and 35 years of
duration of proctocolitis, were calculated by inter-
polating data from the curves in Figure 2. Estimates
of cancer frequency for the whole series at 10, 20,
30, and 35 years were 0%, 1%, 4%, and 5%
respectively, and for those with total colonic
involvement 0%, 5%, 15%, and 20% respectively.
Observed and age-specific numbers of cases of

colorectal cancer and calculated patients-years at
risk are given in Table 7. With respect to the small
number of data in individual age categories the
comparison is made by means of the total number of
cases observed and the sum of cases expected in the
categories. This calculation is statistically valid.
The relative risk of developing cancer (calculated

by the ratio of observed and expected numbers of
cases) is given in the last two columns of Table 7 -

for example, 2.2 = 6/2 74.
The confidence limits for the mean number of

cases calculated at 5% and 1% level are: 2-61-12.8
and 1*78-15-2 respectively for the whole series (six
cases), and 1.36-9*58 and 0*82-15.2 respectively for

Table 5 Characteristics ofpatients with colorectal cancer

Age at Duration Survival after
Age at diagnosis ofPC at diagnosis of

Extent onset of ofCRCa diagnosis of cancer
No Sex ofPC PC (yr) (yr) CRCa (yr) Site ofcancer Type ofcancer (months)

1 M Rectal 52 68 16 Rectosigmoid Solitary adenocarcinoma 1
2 F Left-sided 28 48 20 Rectosigmoid Solitary gelatinous 0*
3 M Total 36 53 17 Transverse colon Solitary adenocarcinoma 12
4 M Total 45 72 27 Rectum Solitary adenocarcinoma 3
5 F Total 16 51 35 Sigmoidt Solitary adenocarcinoma 3
6 F Total 38 57 19 Transverse + rectum Anaplastic 1

* diagnosis at postmortem
t st. post ileo-sigmoid-anastomosis
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Table 6 Probability ofsurvival without cancer in 959 patients with proctocolitis and in 305 ofthose with total colonic
involvement at each year in which a cancer was observed. Calculated by the actuarial method

Incomplete Cumulative
Years since Patients year of Corrected at Cases of Ca Proportion Proportion proportion
onset ofPC (no) follow-up risk (no) (no) with Ca without Ca without Ca SD

All patients
up to 9 532 20 522 0 0 1 1 -
16 294 26 281 1 0-0035 0-9965 0-9965 0-0035
17 267 22 255 1 0-0039 0-9961 0-9957 0-0052
19 227 30 212 1 0-0047 0-9953 0-9911 0-0070
20 196 17 187-5 1 0-0053 0.9947 0-9858 0-0076
27 67 7 63-5 1 0-0150 0-9850 0-9712 0.0177
36 36 5 33-5 1 0-0292 0-9708 0.9421 0-0321
Totalproctocolitis
up to 16 69 8 65 0 0 1 1 -
17 54 6 51 1 0.0191 0-9809 0-9809 0-0193
19 44 4 42 1 0-0232 0-9768 0-9542 0-0281
27 16 4 14 1 0-0713 0-9287 0-8893 0-0682
36 8 2 7 1 0.1421 0-8579 0-7648 0-1321

total proctocolitis (four cases).
The risk of cancer was found to be about twice as

high in proctocolitis, and four times as high in total
proctocolitis, than in the general population. The
excess in the relative risk in the whole series lies
within the limit of statistical significance. The excess
in the total proctocolitis is significant at the 5%
level, but not at the 1% level.

Discussion
The paucity of cancers in this series of 959 patients

with proctocolitis during 40 years has created the
impression that this complication in our population
is very rare. The results of this study show that the
presence of excess risk of colorectal cancer can be
shown by the actuarial method in total proctocolitis.
The calculated risk, however, is lower than in other
studies9-14
The question arises how reliable are the results

within the constraints of this study:
Incomplete follow up of some patients is a defect

shared by other similar studies. In spite of this the

Table 7 Observed and expected age - specific number ofcases ofcancer with patient-years at risk and 'relative risk' of
developing colorectal cancer

Total

Age interval -39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 45-74 20-74

All patients
Mortality rate in general population

(cases for 105) 2-2 14-1 17-3 52-6 82-4 91-3 150-3 171-5
Patient-years 5445 1510 1384 1123 773 570 336 148 4349 11304
Observed (no) 0 0 1 2 1 0 1 1 6 6
Expected (no) 0-11 0-21 0-24 0-60 0-64 0-52 0-50 0-25 2-74 3-06
'Relative risk' of developing cancer 2-2 1-96
Total proctocolitis
Patient-years 1823 477 461 384 233 164 94 36 1372 3642
Observed (no) 0 0 0 2 1 0 0 1 4 4
Expected (no) 0 04 0 07 0-08 0-20 0-19 0-15 0-14 0-06 0-82 0-93
'Relative risk' of developing cancer 4.9 4.3

If A, means mortality rate in general population in the age interval i (cases for 105), Bi patient-years in the interval i,C, number of cases
observed, Di number of cases expected, then: D Ai x B

1iO
The total cases expected for the age intevals 45-74 and 20-74 are calculated: D = 1)
The total cases observed for the age intervals 45-74 and 20-74 are calculated: C = IC,
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information drawn from partial follow ul
sufficient if adequate statistical methods are apf
such as the actuarial method in this study.
patients seen only once were almost exclusi
those with rectal form of proctocolitis whereas t]
with total and most of those with left-sided invc
ment were followed as long as circumsta
permitted.
The objection that almost half the patients

total proctocolitis had a colectomy before ca
had had the time to develop is counterbalancei
the fact that the majority of the colectom
patients were left with the diseased rectum in
(after ileorectal anastomosis or subtotal colect
with ileostomy) so that a continuing but reduced
of cancer has been present.
On the other hand the awareness of the

incidence of cancer in this series made
particularly anxious to search for this complica
both within and outside the group of pati
followed in our institution. This resulted in col
ing patients who would have not come to
attention had our interest in this disease not 1
known. An example of this are cases 1 and 6, w
we saw only after cancer had been established b
operation, or necropsy.

In a country like Czechoslovakia in which
institution has served as the referral centre
proctocolitis, especially for its severe cases, it w
be unusual to miss the diagnosis of cancer resu
from proctocolitis. Such patients, except for t
dying suddenly from unrelated causes, wc
almost certainly, have been referred to the speci
centre and subjected to regular sigmoidoscopy
biopsy. Biopsy and colectomy specimens I

patients requiring surgery were submitted to
detailed and expert histological examination for
evidence of mucosal dysplasia or cancer.

Figure 3 shows that the risk of cancer in this series
is less than in other published reports.'1'4 The same
is true in patients after colectomy and ileorectal
anastomosis. In contrast with the curves published
by Baker et a!21 and Grundfest et al,22 no curve of
risk could be constructed in this series, because no
case of cancer in the rectal remnant has been found.

ries The results of this study also differ from other
reports in two other aspects: firstly most of the
cancers in our patients did not have the features of

40 cancer secondary to colitis - that is, onset in younger
age, location in proximal segments of the colon,

,1 multicentricity, or higher malignancy. With one
exception they were solitary cancers occurring in
advanced age, and located in the rectosigmoid.

Secondly, we found cancers also in the rectal and
left-sided proctocolitis with frequency correspond-
ing to the expected incidence. In view of the large

p is number of patients with rectal proctocolitis,
plied coincidental occurrence of colorectal cancer could
The be expected. It is, therefore, surprising that to date
ively only three cases of colorectal cancer in rectal
hose proctocolitis have been reported. 19 Establishment of
)lve- colorectal cancer in rectal and left-sided procto-
nces colitis within the expected incidence can be regarded

as supporting the validity of the results of this study.
with What could account for the differences observed
ncer between the incidence and character of colorectal
d by cancer in this population and in other populations
uised studied?
situ It seems unlikely that the present data might be
tomy because of the selection of cases which substantially
risk differ from other studies. As colorectal cancer in this

population has been not only rare, but also different
low from the type of neoplasia associated with procto-
us colitis and usual location it is possible that a

ution geographical factor is responsible similarly as in
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other areas with low incidence of this complication.2
Geographical differences in the epidemiology of

colorectal cancer are well established; as they exist
in the whole population there is no wonder that they
also exist in selected groups like proctocolitis. The
reasons for the differences may be environmental,
probably dietetic. The composition of the food
participates not only in the carcinogenesis of a
healthy colon but also and perhaps even more in
that of an inflammed colon.
The findings of the present study may be

important, because they suggest that the risk of
colonic cancer in proctocolitis may differ in different
countries and therefore clinical guidelines
established on a basis of studies performed on
particular populations of colitics may not be
universally applicable.

Addendum

After completing this paper another case of cancer
was recorded in an 80 year old man with a 25 year
history of rectal proctocolitis. There were two
cancers in the sigmoid colon about 15 cm apart; the
distal was probably and the proximal certainly,
situated in an area that had never been affected by
proctocolitis.
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