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Trends in Colorectal Cancer Incidence by Subsite in Osaka, Japan
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To date, the time trends of left-to-right shift of colorectal cancer incidence have been reported
in Western countries. In the present study, we calculated the average annual number of color-
ectal cancer incidence and the age-adjusted colorectal rates, and examined the change of
subsite distribution using the data from the Osaka Cancer Registry between 1974 and 2003.
Mucosal carcinoma cases were excluded from the analyses. The proportions of right colon
cancer among all colorectal cancer cases were consistently increased; from 21.5% in 1974—
78 t0 25.6% in 1999—-2003 among men, and from 28.2% in 1974—-78 to 36.8% in 1999-2003
among women. The age-adjusted incidence rates of right colon cancer among men and
women recently levelled off, while the rates of left colon and rectal cancers showed a declin-
ing trend. Among women, right colon cancer was more common in the elderly than in the
young. The change of subsite distribution seemed to be associated with population aging,
changes of life style and the development of total colonoscopy. Careful monitoring is necess-

ary to confirm these findings.
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BACKGROUND

Colorectal cancer is the third cause of cancer death in Japan,
with 22 392 men and 18 664 women dying from colorectal
cancer in 2006 (1).

To date, the time trend of left-to-right shift for colorectal
cancer incidence has been reported in Western countries
(2—6). However, the left-to-right shift was not observed in
Japan before 1989 by population-based study (7).
Meanwhile, there were some studies that reported the
left-to-right shift of colorectal cancer incidence based on the
data from the site-specific cancer registry of the Japanese
Society for Cancer of Colon and Rectum (JSCCR) between
1974 and 98 (8,9). The trends in subsite distribution of
colorectal cancer should be examined by population-based
cancer registry rather than site-specific registry, in which
limited institutes participated.
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In the present study, we updated the recent trends in color-
ectal cancer incidence by subsite, and tried to examine the
left-to-right shift of colorectal cancer using the data from a
population-based cancer registry in Japan.

PATIENTS AND METHODS

The Osaka Cancer Registry (OCR), which started in 1962, is
a population-based cancer registry covering Osaka prefecture
(population: 8.8 million, 2005 census). Using OCR data on
colorectal cancer incidence (International classification of
diseases 10th revision C18—C20), we calculated the average
annual incidence, the age-adjusted rates, and the age-specific
rates according to subsite. Since there would be many
un-registered cases, the mucosal carcinoma cases were
excluded from the analyses.

Subsites were categorized into right colon (cecum, ascend-
ing colon, hepatic flexure, transverse colon and splenic
flexure; C180 and C182—C185), left colon (descending
colon and sigmoid colon; C186 and C187) and rectum (C19
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and C20). Cancer cases of appendix (C181) were excluded
from the analyses. Incident years were divided into 5-year
time periods: 1974—78, 1979—83, 198488, 1989-93,
1994—98 and 1999—2003.

The data from OCR on colon cancer incidence include a
substantial number of cases not classified into any specific
subsite (C188 and C189). Therefore, based on the assump-
tion that the distribution of subsites in the same sex, age
group and incident year was the same between those with
and without specific subsite information, we compensated
for the proportion of colon cancer cases without specific
subsite information.

The detailed procedure was followed by the similar study
for trends in lung cancer incidence by histological type (10);
first, the sex-, age (5-year)- and incident year- specific colon
cancer incidences were calculated for all cases, including the
cases without specific subsite information. Second, the sex-,
age (10-year)- and incident year-specific proportion of each
subsite among the cases with specific subsite information
was calculated. Finally, the sex-, age (5-year)- and incident
year-specific incidences were multiplied by the corres-
ponding sex-, age- and incident year-specific proportion to
approximate the incidence by subsite.

RESULTS

The proportions of colon cancer cases without subsite infor-
mation in 1974—78, 1979—83, 1984—88, 1989—93, 1994—98
and 1999—-2003 were 15.1%, 15.0%, 18.0%, 19.0%, 18.6%
and 21.7% among men, and 18.0%, 19.0%, 18.6%, 21.7%,
23.2% and 25.5% among women, respectively. The inci-
dence by sex, age, subsite and incident year were calculated
according to the above-mentioned assumption.

Table 1 shows the trends in the average annual colorectal
cancer incidence by subsite. The annual colorectal cancer
incidence for all subsites increased consistently. Right colon
cancer was more common among women than among men.
The right colon cancer incidence among women overtook left
colon cancer and rectal cancer incidence in 19992003 and

1994—98, respectively. The proportion of right colon cancer
gradually increased during the study period among men and
women; from 21.5% to 25.6% among men, and from 28.2%
to 36.8% among women. The proportion of left colon cancer
peaked in 1989—93 among men and in 1984—88 among
women, and subsequently levelled off. The proportions of
rectal cancer among men and women decreased consistently.

Table 2 shows the trends in age-adjusted incidence rate by
subsite. The rate of right colon cancer increased until 1994—
98 among men and women, and subsequently levelled off.
The rate of left colon cancer peaked in 1989—93 and 1994—
98 among men and women, respectively, and subsequently
decreased. The rate of rectal cancer peaked in 1994—98 and
1989—93 among men and women, respectively, and sub-
sequently decreased.

In age-stratified analyses, the proportion of right colon
cancer among men and women in the elderly increased
remarkably: from 22.5% to 34.6% among men and from
25.0% to 46.8% among women for aged >80 years. Among
women, right colon cancer was more common in the elderly
than in the young; the proportion in 1999—2003 for the aged
>80, 70—79, 60—69, 50—59 and aged 40—49 years was
46.8%, 40.7%, 32.0%, 28.0% and 17.8%, respectively.

DISCUSSION

The present study updated the recent trends in colorectal
cancer by subsite in Osaka, Japan. The recent declining
trends in age-adjusted incidence rates of rectal cancer and
left colon cancer were observed, while the rate of right colon
cancer has levelling off since 1994—1998. As a result, a
gradual left-to-right shift of colorectal cancer incidence was
observed, particularly among women. Furthermore, right
colon cancer was more common in the elderly than in the
young, among women. These findings were similar with the
previous studies using site-specific registry of JSCCR (8,9).
There were some possible factors that contributed to the
change of subsite distribution of colorectal cancer incidence:
population aging (2,8,9,11—15), life-styles changes (16—20),

Table 1. Trends in the average annual number of colorectal cancer incidence according to subsite

Incident year

1974-78 197983 198488 1989-93 1994-98 1999-2003

Men

Right colon (%) 126 (21.5) 194 (20.8) 278 (20.8) 470 (23.0) 591 (24.4) 666 (25.6)

Left colon (%) 162 (27.6) 299 (32.0) 482 (36.0) 793 (38.9) 897 (37.0) 960 (36.9)

Rectum (%) 298 (50.9) 442 (47.3) 579 (43.2) 776 (38.1) 938 (38.7) 977 (37.5)
Women

Right colon (%) 137 (28.2) 188 (25.4) 290 (27.6) 457 (30.6) 613 (34.3) 731 (36.8)

Left colon (%) 132 (27.1) 242 (32.6) 380 (36.2) 539 (36.1) 644 (36.0) 695 (35.0)

Rectum (%) 217 (44.7) 311 (42.0) 380 (36.2) 499 (33.4) 533 (29.8) 558 (28.1)
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Table 2. Trends in age-adjusted incidence rates per 100 000 person-years
according to subsite

Incident year

1974—78 1979—83 1984—88 1989—93 1994—98 1999—-2003

Men
Right colon 5.3 72 8.8 12.7 13.6 12.8
Left colon 7.0 11.1 15.2 20.7 19.9 18.1
Rectum 12.5 16.0 17.8 19.8 20.4 18.2
Women
Right colon 4.7 5.5 6.9 9.2 10.2 10.1
Left colon 4.4 6.9 9.1 11.0 11.2 10.3
Rectum 7.3 8.8 9.1 10.3 9.3 8.5

the development of total colonoscopy and endoscopic treat-
ment (2,8,9). The combination of these factors probably
caused the change of subsite distribution.

The present study has some limitations. First, the data
from OCR included a substantial number of colon cancer
cases without specific subsite information: the proportion of
these cases among all colorectal cancer cases in OCR was
20.1%, while those in the reports from the Western countries
were 2.0-9.0% (2,5,6,11—14). Therefore, we had to use
some assumptions in order to calculate the number of inci-
dence by subsite. Care is necessary to interpret the findings.
Second, there may be some missing cases in OCR. The pro-
portion of death certificates only for colorectal cancer in
OCR in 1998—-2002 was 5.6% among men and 8.7% among
women, respectively (21). Therefore, colorectal cancer
incidence might be underestimated as a whole.

In conclusion, we reported the recent trends in colorectal
cancer incidence by subsite in Osaka, Japan. Careful moni-
toring is necessary to confirm these findings.
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