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Abstract
Background: The risk for colorectal cancer (CRC) in ulcerative colitis (UC) in India is not known.
Method: Retrospective cohort from a tertiary level hospital in South India. Analysis of archived records
of all patients with UC who underwent colonoscopy and segmental biopsies over the last 25 years. Inci-
dence densities and risk of developing high grade dysplasia or CRC was calculated and chi-squared test
was performed for risk factors of interest.
Results: Complete records were available for 532 patients, 336 (63.2%) male. The mean (± SEM) dura-
tion of illness was 6.04 ± 0.29 years. In total, 234 patients (44%) had pancolitis, 121 (22.7%) had left-
sided colitis and 177 (33.3%) had proctitis or proctosigmoiditis. Overall, five (0.94%) patients developed
carcinoma and one (0.19%) patient had high grade dysplasia. The incidence density and risk of devel-
oping either CRC or high grade dysplasia was zero in the first 10 years of disease. In those with disease
duration of 10–20 years, incidence density was 2.34 per 1000 person years’ duration (PYD) for all
patients with colitis and 4.5 per 1000 PYD for patients with pancolitis alone. This corresponded to risks
of 2.3% and 4.4%, respectively. For those with disease duration longer than 20 years, incidence density
was 2.73 per 1000 PYD for all patients and 4.9 per 1000 PYD for patients with pancolitis. This corre-
sponded to risks of 5.8% and 10.2%, respectively. Duration of disease beyond 10 years and extent of
colitis were the only risk factors significantly associated with CRC.
Conclusions: The risk of developing CRC is Indian patients with UC is lower than that reported from
the West. Strategies for cancer surveillance in Indian patients with UC need to be tailored accordingly.
© 2005 Blackwell Publishing Asia Pty Ltd
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INTRODUCTION

Colorectal cancer (CRC) is a well recognized compli-
cation of ulcerative colitis (UC). Since the first report in
1925,1 a multitude of studies primarily from the USA,
UK and Scandinavia have confirmed an increased risk
of CRC in patients with UC.2 The exact magnitude of
this risk is controversial, and estimates vary from as low
as 1.4% at 18 years to 34% at 25 years.3 Bias and meth-
odological differences in calculating risk have been cited
as possible reasons for the wide variation in risk esti-
mates in published studies. There is broad agreement
that the risk for CRC in UC is highest with extensive
disease and greater duration.2 A recent meta-analysis

suggested that the risk of CRC in UC shows geographic
variation, with a higher risk among residents of the US
and UK as compared to Scandinavians.3 The possibility
of geographic variation suggests that data from each
country should be obtained to fashion strategies for
cancer surveillance in UC, and suggest the operation of
additional, as yet unknown, factors in the genesis of
CRC in UC patients.

Clinical experience from a number of centers sug-
gests that UC in India is milder than manifested in
Western populations, with a low incidence of local and
systemic complications.4–7 The proportion of CRC
among UC patients in these case series ranged from
0%8 to 2.9%.4 Although there is consensus among
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Indian clinicians that the incidence of CRC is low in
Indian patients with UC, there are no published esti-
mates of CRC risk among Indian patients with UC.
This study was undertaken to estimate the risk of CRC
in UC among patients followed up at a large tertiary
level hospital in South India.

METHOD

The present study was a retrospective cohort analysis of
all patients with a confirmed diagnosis of UC seen in
the Christian Medical College and Hospital between
1978 and 2002. Patients were included in the study only
if they had undergone colonoscopy with segmental
(mapping) biopsies in this institution. The standard
protocol was to perform full length colonoscopies until
caecum or ileum and take biopsies from all segments of
the colon at 10–15 cm intervals and also from the ter-
minal ileum. This usually meant that three biopsy bits
were obtained from a minimum of six sites, giving at
least 18 biopsies per patient. All patients were advised a
mapping colonoscopy at first visit and yearly surveil-
lance colonoscopies after 7 years of disease. All patients
who had undergone segmental biopsy of the colon for
UC during this period were identified from the biopsy
records maintained in the department. The hospital
records of all identified patients were retrieved from the
Medical Records Department, and the records scruti-
nized to ensure uniform criteria for diagnosis of UC,
and to ensure that reports of colonoscopy and biopsy
were available.

The diagnosis of UC was based on a clinical history
of passing blood and mucus per rectum usually with
diarrhea, and confirmed by typical appearances on
colonoscopy and histology and the response to therapy.
Infective causes of colitis had generally been excluded
by microscopic examination of three fresh stool speci-
mens as well as stool cultures for bacterial enteropatho-
gens. Patients with incomplete data in the hospital
record, as well as those who had presented to this hos-
pital for the first time with a diagnosis of CRC, were
excluded from the study. Patients who had visited the
hospital only once for diagnosis and had subsequently
not visited the hospital for follow up were also excluded.

Data collated from the patient records for this study
included demographic details, disease duration at pre-
sentation to this hospital, extent of involvement by his-
tological mapping, follow up findings, disease duration
at the most recent colonoscopy performed in this hos-
pital, and the presence of dysplasia or neoplasia on
biopsy. For this study, duration of follow up (for carci-
noma or dysplasia) was defined as the time from which
the symptoms of UC first started to the time when the
last colonoscopy with segmental biopsies was per-
formed in this hospital, or to the time when total colec-
tomy was carried out. Course of disease was defined as
either chronic intermittent, when there were long peri-
ods of quiescence interspersed with acute attacks lasting
weeks to months, or chronic continuous, when there
were persistent symptoms with no complete remission
or the patient required steroids or immunosuppressive
medication to maintain remission.

Statistical analysis was performed using the SPSS
version 11 statistical package. All values were recorded
as mean ± standard error of the mean (SEM). Chi-
squared using a two sided Fisher’s exact test was calcu-
lated for the risk factors of interest, and P-values less
than 0.05 were taken as significant. High grade dyspla-
sia was included along with CRC for the analysis. Inci-
dence density (number of cases during the period of
observation divided by the total person-time of obser-
vation) was calculated for high grade dysplasia and car-
cinoma, and expressed as incidence per 1000 person
years of disease duration (PYD). The risk for develop-
ment of high grade dysplasia and carcinoma was calcu-
lated by the logarithmic method for each patient group,
using the formula cumulative incidence or risk in time
t = 1-eID(t), where ID was the incidence density, t was
the time period of observation and e was the natural
logarithm. A Poisson distribution of the observed fre-
quency was assumed for the purposes of calculation of
the standard error.

RESULTS

A total of 605 patients with a diagnosis of UC had
undergone colonoscopy with segmental biopsies during
this 25-year period. The clinical details of 73 patients
were not retrievable from the medical record archives
and these were excluded from the analysis.

Of the 532 patients analyzed, 336 (63.2%) were male
and 196 (36.8%) were female. Duration of illness
ranged from 1 month to 42 years with a mean ± SEM of
6.04 ± 0.29 years. In total, 234 (44%) patients had pan-
colitis, left-sided colitis was noted in 121 (22.7%), while
177 had proctitis or proctosigmoiditis (33.3%). The
mean age at onset of disease was 32.9 ± 0.54 years, and
ranged from 6 months to 72 years. Forty-seven (8.8%)
patients had colonic surgery of which 38 (7.1%) had
proctocolectomy while 9 (1.7%) had a hemicolectomy.
Patients with pancolitis accounted for 25 of the procto-
colectomies and for five of the hemicolectomies. Indi-
cations for proctocolectomy included toxic megacolon
(one patient), colonic perforation (four patients) and
failure of medical therapy (33 patients). Indications for
hemicolectomy included erroneous diagnosis of villous
adenoma and Crohn’s disease made elsewhere (one
patient each), perforation (one patient) and failure of
medical therapy (six patients).

Of these 532 patients, five (0.94%) developed carci-
noma and one (0.19%) had high grade dysplasia. All
these six patients who developed documented adeno-
carcinoma or high grade dysplasia had pancolitis, that
is, 2.56% of patients with pancolitis developed carci-
noma or high grade dysplasia compared to 0% with lim-
ited colitis. The duration of symptoms in all patients
with carcinoma or high grade dysplasia was more than
10 years, with the first carcinoma developing at disease
duration of 11 years. When patients with pancolitis and
with disease of greater than 10 years’ duration were sep-
arately considered, the percentage that developed car-
cinoma or high grade dysplasia was 7.69%. Of the five
patients with carcinoma, two were in the rectum and
one each in the descending and distal transverse colon.
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The fifth patient had mutifocal carcinoma in the cae-
cum and distal transverse colon. Of the two patients
with rectal carcinoma, one had low grade dysplasia of
the rectum detected 5 years earlier and the other had
high grade dysplasia in the rectum noted 3 years earlier
but declined surgery until carcinoma developed in the
rectum. Another patient also had been detected to have
low grade dysplasia of the rectum, but on follow up a
year later had developed carcinoma of the descending
colon with a focus of persisting low grade dysplasia in
the rectum. All the other carcinomas were detected on
routine surveillance colonoscopy. Of the five carcino-
mas, three were Duke’s stage C and two were Duke’s
stage B. One patient died in the immediate postopera-
tive period and another had a recurrence of cancer in
the anal canal 1 year after initial surgery. Two patients
were well on follow up of 5 years and 1 year later,
respectively, and one patient was lost to follow up after
surgery. One patient with high grade dysplasia of the
distal transverse colon underwent panproctocolectomy
immediately after diagnosis.

Six patients were found to have low grade dysplasia.
In two patients with low grade dysplasia, in the sigmoid
and ascending colon, respectively, there was no evi-
dence of dysplasia at follow up biopsies a year later. Two
patients had low grade dysplasia in the rectum and two
others had mutifocal involvement; transverse and
descending colon in one and sigmoid, transverse colon
and caecum in the other. During regular follow up for
2.5 ± 0.85 years, none developed high grade dysplasia
or carcinoma.

The incidence rates and risk for developing carci-
noma or high grade dysplasia in the entire population is
given in Table 1 and for patients with pancolitis alone in
Table 2. Because no cases of CRC developed before
10 years’ disease duration, the risk was 0% for both
groups in the first decade. Of the factors studied, dis-
ease duration of more than 10 years and pancolitis were
associated with significant risk (Table 3). Age at onset,
presence of extraintestinal manifestations and course of
the disease were not significantly associated with the
risk of developing CRC.

Table 1 Incidence density and risk of developing colorectal carcinoma in all patients with ulcerative colitis

Disease
duration

Total number
of patients

Number with 
carcinoma/high
grade dysplasia

Total person
years of 

disease (PYD)
Incidence density

per 1000 PYD
Standard error
of mean (SEM)

Risk in 
percentage

0–10 years 419 0 2480 0 0.001 0
10–20 years 85 4 1689 2.34 3.92 2.3 (1.03–3.57)
>20 years 28 2 732 2.73 2.77 5.8 (3.83–7.77)

Figures in parentheses indicate 95% confidence intervals.

Table 2 Incidence density and risk of developing colorectal carcinoma in patients with pancolitis alone

Disease
duration

Total number
of patients

Number with 
carcinoma/high
grade dysplasia

Total person 
years of 

disease (PYD)
Incidence density

per 1000 PYD
Standard error
of mean (SEM)

Risk in 
percentage

0–10 years 175 0 1103.07 0 0.003 0
10–20 years 43 4 889 4.5 3.92 4.4 (1.77–7.03)
>20 years 16 2 408 4.9 2.77 10.2 (6.32–14.08)

Figures in parentheses indicate 95% confidence intervals.

Table 3 Risk factors of developing colorectal carcinoma in all patients with ulcerative colitis (UC) and in patients with pancolitis
alone

Risk factor P-value in all patients with UC P-value in patients with pancolitis alone

Sex 0.610 0.568
Extra intestinal manifestations† 0.622 0.719
Smoking 0.946 0.942
Extent of disease along colon 0.007 Not applicable
Clinical course of illness 0.370 0.323
Age of onset earlier than 18 years 0.617 0.504
Disease duration of more than 10 years 0.000 0.000

†Extra intestinal manifestations included all patients with current or previous enteropathic arthritis, skin or eye manifestations
and sclerosing cholangitis.
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DISCUSSION

This study reports, for the first time, the risk of devel-
oping CRC among Indian patients with UC. This risk
was 0% at 10 years, 2.3% at 20 years and 5.8% for dis-
ease duration greater than 20 years, when all patients
with UC were considered. This risk is lower than figures
presented in a recent meta-analysis3 of all published
stratified studies of CRC risk of 1.6% at 10 years, 8.3%
at 20 years and 18.4% at 30 years. In our patients, the
risk of CRC in pancolitis was 0% at 10 years, 4.4% at
20 years and 10.2% beyond that, compared to risks of
2.1% at 10 years, 8.5% at 20 years and 17.5% at
30 years from the meta-analysis. Because the meta-
analysis included studies that were largely or exclusively
from developed Western countries, our findings suggest
that the risk of cancer among Indian patients with UC
is substantially lower than among Western patients with
UC.

There are differences between hospital-based studies
and population-based studies with respect to estimation
of risk of CRC in UC.3 Hospital based studies report a
cumulative CRC risk that varies from 5.5% to 21% after
20 years of disease, primarily in patients with pancoli-
tis.9 There are several biases associated with hospital-
based studies. Large tertiary centers typically see a
greater proportion of patients with severe recalcitrant
disease and those diagnosed with cancer, while milder
cases may be treated in the community without referral
to a tertiary center. In addition, hospital-based studies
may only include patients admitted to the hospital and
thus select for only the more severe cases. This could
potentially lead to gross over reporting of CRC risk. We
have attempted to reduce the impact of some of these
biases by including both inpatients and outpatients in
our study and excluding all those referred at the outset
with a diagnosis of cancer. Our center sees both self-
referred patients as well as those referred for colonos-
copy and further investigation, and is likely to see
patients with the entire spectrum of illness. Population
based studies, mostly from northern Europe, have
reported a CRC risk in pancolitis ranging from 1.8%10

at 25 years to 30%11 at 35 years. Studies with the lowest
rates have been criticized as having very high colectomy
rates which would effectively reduce the risk of CRC.
Population based studies lean towards more conserva-
tive estimates of the risk of CRC as they probably
include more patients with limited disease.

A major drawback in many of the reported studies has
been the use of barium enema or macroscopic findings
on colonoscopy to define the extent of illness. Fre-
quently patients with gross endoscopic evidence of lim-
ited colitis have microscopic evidence of pancolitis.
Such patients should ideally be considered to have pan-
colitis. In this study, we have categorized the extent of
illness based on the most proximal extent to which his-
tological changes extended on segmental colorectal
biopsy. Clinical management has a major impact on the
risk of CRC. A large population based Danish study
reported only a 3.1% risk of CRC in patients with UC
after 25 years.10 This discrepancy was attributed to a
very high colectomy rate of 30% by 20 years and 40%
by 25 years in cases of pancolitis. Our proctocolectomy

rates of 7.1% in the entire population and 10.7% for
patients with pancolitis are fairly conservative.

We have included patients with high grade dysplasia
along with CRC in the analysis. There is a strong asso-
ciation between high grade dysplasia and CRC.12,13

Published literature suggests that up to 90% of patients
with carcinoma had high grade dysplasia found within
the resected specimen and up to 40% of patients with
high grade dysplasia had a focus of carcinoma in the
resected specimen. By analyzing high grade dysplasia
and CRC together we may have overestimated the risk,
but in the clinical setting high grade dysplasia and CRC
require similar therapeutic strategies.

We defined duration of disease as the interval
between the time symptoms started and the time the
last colonoscopy with segmental biopsies was per-
formed. Completeness of follow up is an issue that has
dogged several studies in the past. Using surrogate
markers, such as laboratory tests and patient symptoms,
does not guarantee that there is no underlying focus of
CRC or high grade dysplasia. By ending follow up at the
last segmental colorectal biopsy we have ensured that
the chances of the patient harboring an asymptomatic
focus of CRC or high grade dysplasia are minimal. Even
if the patient was seen in the clinic or hospital after the
last colonoscopy and remained well, we terminated the
study period at the time of last colonoscopy with map-
ping biopsies. It is likely that by including the additional
cumulative follow up period beyond the last segmental
colorectal biopsies, the calculated risk of CRC in our
patients would have been less than the figures now
shown.

The risk factor analysis confirmed, as observed by
others,14 that disease duration and extent were signifi-
cantly associated with risk of CRC. Development of UC
at an early age did not confer an added risk of CRC in
this study, unlike published experience, primarily from
northern Europe.15 We did not find a difference in CRC
risk between patients with mostly continuous illness and
those with longer remission periods. This is similar to
other studies which have shown that CRC risk was not
related to severity of illness16 or to number of exacerba-
tions per year.17

The incidence rates of CRC in eight population reg-
istries in India varies from 0.7 to 3.7/100 000 among
men and 0.4–3.0/100 000 among women.18 Thus, the
risk of CRC in the general population in India is signif-
icantly lower than the risk of CRC among the general
population in Western countries. The low risk of CRC in
India has often been attributed to dietary factors, but
the role of genetic factors has not been investigated.
Compared to figures for the general population, the risk
of CRC among patients with UC in India is greatly
increased, but this risk appears to be lower than the risk
reported for UC patients in Western countries. This may
again be related to dietary or genetic factors or both.
Only patients with pancolitis of at least 10 years dura-
tion were at risk for CRC. Thus, strategies for surveil-
lance in Indian patients with UC may be modified
according to local data, and the cost-effectiveness of
these strategies must be examined. Studies to see if fac-
tors like diet and lifestyle can explain the somewhat
lower risk for CRC in Indian patients with UC, as has
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been proposed for the lower population based figures
for CRC in the Indian population,17 also need to be car-
ried out.
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