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ABSTRACT The registry of digestive tract tumours established for the department of Cote d'Or
(France) was used to study the epidemiological characteristics of large bowel cancer subsites for the
period 1976-1983. Age standardised incidence rates for colon cancers were 18-9/100 000 for men and
14-2/100 000 for women. The corresponding rates for rectal cancers were 18-4/100 000 and
10 2/100 000. The sex ratio for right colon cancer (caecum, ascending colon, hepatic flexure,
transverse, splenic flexure) was close to 1 and did not change with advancing age, while that for the
left colon (sigmoid, descending colon) showed a male excess after 65. For rectal cancer (rectosigmoid
junction, rectal ampulla) the male predominance was more marked and occurred earlier, after 55
years of age. There was no significant variation in incidence between rural and urban areas for the
different sublocalisations. In males the risk was high in the highest social classes for left colon cancer
(p < 0-0 1), and among farmers for rectal cancer (p <0.01). The risk of left colon cancer in males
increased with the comfort ofhousing (p < 0-0 1), but this marker ofsocial class had little influence on
incidence for the other localisations in males, or for any localisation in females. No significant
variation was found with education. The incidence ofcolon cancer tended to increase over the 8 years
of study. The variations were significant for left colon cancer. For rectal subsites cancer incidence
decreased in women (p < 0-05).
The observed differences suggest differences in the aetiological factors within large bowel cancers.

Therefore right colon cancer, left colon cancer and rectal cancer should be considered separately in
epidemiological analytical investigations.

Compilation of incidence data from cancer registries
throughout the world has drawn attention to large
bowel cancer. This cancer is one of the most frequent
neoplasms in western countries, thus representing a
major public health problem. Attempts at identifying
the risk factors of the disease have produced
disappointingly ambiguous results. Because of this
disquieting situation the knowledge of descriptive
epidemiological data has become very important. It
represents a way of delineating risk groups. Relatively
few population based reports have provided data on
the epidemiological differences in cancer at vanous
subsites of the large bowel. These reports have
separately examined sex and age distribution,1 2 social
factors,3-5 or time trends.f9 The aim of this study was
therefore to examine the subsite incidence of large
bowel cancer by age, sex, socioeconomic status and
time trends in a well defined French population.

Methods

The study included all cases of colorectal carcinoma
reported to the digestive tract cancer registry of the
department ofCote-d'Or (France). The cancer registry
is population based and covers a population of
477 952 according to the 1982 census. Among that
population, 46% live in the urban centre of Dijon,
17% live in smaller towns, and 37% live in rural areas.
Information was collected from pathology
laboratories, university hospitals, local hospitals,
surgeons, gastroenterologists, general practitioners,
social security offices and death certificates. Because
of the active cooperation of the medical profession in
the department it was assumed that nearly all newly
diagnosed cancers were registered.
The site was coded according to the International

Classification of Diseases, ninth revision.'0 Cancers of
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the appendix (153-5) were classified with cancer of the
caecum because of small numbers (five cases). Cancers
of the anal canal (1 54-3) were not included in the
analysis because they have totally different
histological and epidemiological features. Rectal
cancers were separated into cancers of the lower
rectum (< 8 cm) and cancers ofthe upper rectum. For
some calculations cancers of the large bowel were

simply subdivided into three groups: (1) the right
colon (including the caecum (153-4), appendix (1 53-5),
ascending colon (153.6), hepatic flexure (153-0), and
transverse colon (153- 1)); (2), the left colon (including
the splenic flexure (153-7), descending colon (153-2),
and sigmoid (153-3)); (3), and the rectum (including
the rectosigmoid junction (154-0), and rectal ampulla
(153-1)).

Socioeconomic status was determined for those
cases reported between 1976 and 1980 by matching
records with the 1975 population census. The latter
included individual data on social class, type of
housing (a good marker of income in France) and
educational level. Census data were available for 85%
ofcancer cases. Additional information on social class
was obtained from hospital records and a total of94%
ofmen were successfully classified according to social
class. Social class determination for women was based
on type of housing only because the majority were not
employed outside the house and too few had education
beyond the primary level.
The annual incidence rates were determined as the

average of 8 years registration. The denominator was
an estimate of the Cote d'Or population provided
annually by the "Institut National de la Statistique et
des Etudes Economiques" (INSEE). Age standardised
incidence rates were calculated, using the world
standard population. Age distribution for the different
subsites were compared using a x2 method. To
compute rates for small subgroups (ie, for type of
housing, social class and educational level) the so

called indirect standardisation method (SIR) was
applied. To describe the trend in cancer incidence, an
exponential curve ofthe form y = aebt was fitted to the
annual incidence rates by means of a regression
technique. It allowed for a direct interpretation of the
average annual percentage change. This annual
percentage change is given together with the 95 per
cent confidence interval (CI).

Results

INCIDENCE BY AGE, SEX AND CANCER SITE
A total of 1782 large bowel cancers were diagnosed
among Cote d'Or residents in the period 1976-1983.
They represented 48-6% ofdigestive tract cancers. The
age standardised incidence rate in men was 18-9/
100 000 for colon cancer and 18 4/100 000 for rectal
cancer. The corresponding rates in women were 14-2
and 10-2.
The incidence of large bowel cancer by subsite and

sex is shown in table 1. In both sexes cancer of the
rectal ampulla was the most common of the large
bowel cancers followed by cancer of the sigmoid and
cancer ofthe rectosigmoidjunction. The incidence was
low at the flexures and intermediate at the other
subsites. There was little sex difference in subsite
incidence from the caecum to the transverse colon. A
male predominance was observed for the descending
colon and the sigmoid. It was even more marked for
the subsites of rectal cancer.
The mean age with standard error of the patients at

the time ofdiagnosis was 69-4 (11 5) years for men and
72 3 (12 1) for women (p < 0-001). The mean age for
each large bowel site is shown in table 1. It was slightly
greater for all localisations in females. Differences
were significant for the caecum, the ascending colon,
the hepatic flexure and the transverse colon. Age
specific incidence rates for each subsite for both sexes

computed by five year interval up to 80 are given in

Table 1 Mean age at diagnosis and incidence by sex and localisation for large bowel cancers

Number of casesa Age at diagnosisb Age standardised ratesc

Males Females Males Females Males Females Sex ratio

153-4 Caecum 73 101 70-1 75-9* 2 9 2-3 1-3
153-6 Ascending 42 61 68-5 75 Ot 1-7 1-4 1-2
153 0 Hepatic flexure 14 23 60 7 73j1* 0 9 1 0 0 9
153-1 Transverse 38 58 68 3 74-6* 1 5 1 3 1-2
153-7 Splenic flexure 18 17 69 7 72 9 0-7 0 5 1-4
153-2 Descending 28 30 71 5 69-1 1 1 0 9 1 2
153-3 Sigmoid 264 237 69-3 71 3 104 6 8 1 5
154-0 Rectosigmoid junction 164 130 69-7 70 7 6-7 3-7 1 8
154 1 Rectal ampulla 292 185 69-6 71 9 11 4 5-2 2 2

a Subsite unknown for 2 men and 5 women; b Mean, years; c Incidence per 100,000
*p < 005;tp < 001
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Fig 1 Sex and age specifc incidence of colorectal cancer at various sites among Cote d'Or residents (1976-1983)
(semilogarithmic scale).

fig 1. Comparing age specific incidence curves by
sex for each subsite, cancer of the rectal ampulla
and cancer of the the rectosigmoid junction showed
similar characteristics: under age 50, the age specific
incidence rates were very similar in the two sexes, but
among older individuals males had approximately
twice the rates of females. For cancer of the sigmoid
and cancer of the descending colon the male

predominance was less marked and was present only
in the group older than 65. Age specific incidence
curves for cancers of the transverse, ascending
colon and caecum were very similar in the two sexes.
The pattern of age specific incidence rates was
similar for each subsite among males. In females,
however the pattern in left colon and rectal cancers of
age specific incidence rates were similar to each
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Table 2 Incidence of large bowel cancers in Cote d'Or (1976-1983) by place of residence, subsite and sex. Age adjusted
incidence rate per 100 000 per annum

Males Females

Urban Rural U/R ratio Urban Rural U/R ratio

Right colon 7-2 6-3 1-1 5-6 6-0 0 9
Left colon 13-2 109 12 8-6 7-9 1 1
Rectum 17-8 18-5 10 9-2 8-6 1.1

Table 3 Standardised incidence ratios for large bowel
cancers in males in Cote d'Or (1976-1980) by subsite,
socioeconomic status and education

Right Left
colon colon Rectwn

Socioeconomic status
High executives and middle
management 106 153t Ill

Self employed persons 95 136 93
Farmers 81 79 140t
Employers 107 88 59*
Workeks 108 85 90

Education
Primary 90 91 97
Secondary 119 104 108
High School/University 90 133 96

p < 0-05; tp < 001

other but markedly different from right colon cancers
(p < 0-001).

URBAN-RURAL DIFFERENCES
In men the risk of rectal cancer was similar in urban
and rural areas. There was a slight urban
predominance for right and left colon cancers (NS). In
women the incidence rates were similar in urban and
rural areas for all colorectal cancers (table 2).

INCIDENCE BY SOCIOECONOMIC STATUS
Large bowel incidence rates by social class for men are
given in table 3. Significantly higher rates were
observed in high executives and middle management
for left colon cancers, and in farmers for rectal cancers
than in the other groups. No significant association
was found with education.

Risk by type of housing was uniform for men in
right colon cancer and rectal cancer. There was a clear
association between type of housing and risk of left
colon cancer in men, with a progressively increasing
risk with increasing level of housing. There were few
variations in incidence in women (table 4).

TIME TRENDS
Time trends in age adjusted incidence rates for the
localisations of large bowel cancer are shown in fig 2.

The mean annual increase with 95% CI was, for right
colon cancer, 2-5% (-9 1, + 14-1) in men (NS) and
3-1% (- 17, + 7-9) in women (NS). Left colon cancer
incidence rates increased respectively by 5 2% (+ 3 5,
+6-9; p < 0.01), and 7-7% (+2-7, + 12-5; p < 005),
whereas rectal cancer rates decreased by 2 7% (- 2 3,
+7-7; NS), and 5-2% (-22, -8-2; p < 005).

Discussion

Large bowel cancer is separated by the International
Classification of Diseases in two different entities:
cancer of the colon and cancer of the rectum.10
Descriptive epidemiological data confirm that cancer
of the colon and of the rectum should be considered
separately in aetiological inquiries. Although there is a
strong correlation between the incidence of both
colonic and rectal cancers, there is not always a strict
parallel. The variation in incidence throughout the
world appears to be somewhat less marked for rectal
cancer than for colonic cancer. The highest incidence
of colonic cancer is found in the USA, whereas the
regions at highest risk for rectal cancer are situated in
Western Europe.2 In the high risk populations of
North America and Australasia the colon to rectum
ratio for age adjusted incidence rates is between 15
and 2-0 in males, and between 2.0 and 2-5 in females.
These ratios are generally lower in the high risk
populations of Western Europe. They are near to 1 0
in men and 1 5 in women. Though tumours located
near the rectosigmoid junction could be classified
differently according to the countries, this fact should
account for little in the overall distribution. The
different subsites display similar epidemiological
features, and in particular similar variations in the sex
ratio are observed in all these high risk regions.
Further evidence that colon and rectum should be
considered separately comes from studies of racial or
religious groups. In Hawaii or in San Francisco2
important racial differences are observed in incidence
rates for colonic cancer. They are much smaller for
rectal cancer. In an incidence study in Denmark,
Seventh Day Adventists had a significantly lower risk
ofcolonic cancer, whereas the risk of rectal cancer was

359



360 Jean Faivre, Laurent Bedenne, Marie C Boutron, Chantal Milan, Remy Collonges, and Patrick Arveux

Table 4 Standardised incidence ratio for large bowel cancers in Cote d'Or (1976-1980) by subsite type of housing and sex

Rig/it colon Left colon Rectum

Males Females Males Females Males Females

Substandard housing 101 92 63 97 103 116
Housing with sanitary facilities 100 153* 107 148* 103 61
Housing with bathroom 110 72 108 70 117 93
Housing with bathroom and central heating 108 108 141t 104 101 110

*p < 0-05tp < 001
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Fig 2 Trends in age adjusted incidence ratesfor colorectal cancer in Cote d'Or by site and sex (regression line of cancer site
incidence)

not significantly different from that of the general
population. 1 Like for most neoplasms ofan epithelial
origin, cancer incidence in the various parts of the
large bowel increase exponentially with age. The
reported data from Cote d'Or show that the incidence
distribution by age and sex varies for the different
anatomic parts of the large bowel. Similar data have
been reported from the Danish Cancer Registry for the
period 1978 to 1980.12 Data on urban-rural
distribution of large bowel cancers are limited to the
rough distinction between colonic and rectal cancer.

For rectal cancer the urban v rural incidence ratio is

about 1. For colonic cancer incidence rates tend to be
slightly higher in urban areas than in rural areas.2 Our
data indicate that the urban excess is more

pronounced for the left colon than for the right colon.
In the high risk populations for large bowel cancer

there is little variation in the incidence between various
socioeconomic groups. Mortality data from England
and Wales indicate a greater risk of sigmoid cancer in
the upper social classes in males, whereas the lower
class had a higher risk of rectal cancer.5 The data from
Cote d'Or suggest that the higher risk in the upper
socioeconomic groups would be limited to left colon
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cancer. No differences among social classes are
observed for right colon cancer. For rectal cancer the
higher risk observed among farmers confirms similar
findings from Finland.4
Some data on the chronological changes in subsite

specific incidence rate of large bowel cancer are
available. Trends in incidence vary from one region to
another. In Connecticut there was an increase in rates
for caecum-ascending and sigmoid cancers. Little
change occurred for cancers of other sites.8 In
Rochester (Minnesota) there was an increase in the
incidence of cancer of the caecum, and a fall in the
incidence of cancer of the sigmoid.6 Similar trends
were observed from Canada.9 In Hawaii the site
specific time trends revealed that the greatest increase
occurred in rectosigmoid cancer followed by cancer of
the sigmoid, and cancer of the right colon.7 In Cote
d'Or there was a rise in right and left colon cancer
while there was a decrease in rectal cancer incidence.
These different time trends in the subsite distribution
of large bowel cancer again suggest partly different
aetiologies.
The differences in the epidemiology ofcancers ofthe

right colon, left colon and rectum suggest that
aetiological factors for cancers of these three parts of
the large bowel may be different. The different
patterns of male and female incidence rates from the
present study support the hypothesis that there are
differences between the sexes in the aetiology of the
disease. This difference between the sexes must be
accounted for in epidemiological studies. Our study
confirms fragmentary information from other
population based studies on the importance of
distinguishing three different subsites in colorectal
cancers for further analytical epidemiological studies.

Address for correspondence: Professor J. Faivre,
Faculte de Medecine, 7 Boulevard Jeanne d'Arc,
21033 Dijon Cedex, France.
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