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Second Primary Cancer after Diagnosis of Stomach Cancer in Osaka, Japan
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The risk of developing a second primary cancer following stomach cancer was estimated from data
accumulated in the Osaka Cancer Registry. Of the 38,777 male patients and 22,391 female patients
newly diagnosed in the period 1966-1986 who were followed up until the end of 1986, 778 and 267
developed a second cancer other than stomach cancer, respectively, whereas the expected numbers
had been 928.8 (RR=0.84, 95%CI=0.78-0.90) and 297.7 (RR=0.90, 959, CI =0.79-1.01). The risks
were higher among younger patients (aged 30-54 at the diagnosis of stomach cancer) than among older
patients (aged 55-69 at the diagnosis of stomach cancer). Significantly elevated risks were observed
for cancers of the oral cavity & pharynx (RR=1.56), colon (RR=1.61) and rectum (RR=1.56) for
males, and oral cavity & pharynx (RR=2.59) for females as second cancers. Results were sabstan-
tially similar among the localized stomach cancer patients. Among younger male patients with
gastrectomy, the risk of developing pancreatic cancer was elevated 10 or more years after stomach
cancer diagnosis. The present study suggests the necessity of following up stomach cancer patients in

order to enable the early diagnosis of digestive tract cancer.
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Along with improvements in the prognosis of cancer
patients, the risk of developing a second primary cancer
may have increased. Stomach cancer is still the most
common cancer in Japan, though its incidence rates have
been steadily declining since the late 1960s for both
sexes.™ The prognosis of stomach cancer has been im-
proved to 709% 5-year survival after diagnosis of
localized cases.” This improvement in prognosis would
provide ample opportunities for second primary cancers
to develop over time.

Several hospital-based studies on second primary
cancer after stomach cancer have been reported,” but
the observed numbers were rather small, leading to un-
stable risk estimates. Population-based cancer registries,
which register many cancer patients and follow them up
over a long period, might provide a better opportunity to
determine the risks. Two population-based studies were
carried out in Connecticut” and in Denmark,’” where
stomach cancer is less prevalent. Japan is one of the
high-risk areas for stomach cancer, and the intestinal
type under Lauren’s classification,'!” which is supposed to
be closely associated with environmental factors, is dom-
inant."" ¥ Consequently, the risk of developing a second
primary cancer in Japan may be different from that in
low risk areas of stomach cancer.

This is the first population-based study designed to
estimate the risks of developing second primary cancers
after stomach cancer in Japan, and it could provide clues
for understanding the etiologic factors for stomach
cancer by comparing the results with those of studies
carried out in low risk areas of stomach cancer, or
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by revealing adverse effects of treatment for stomach
cancer.

SUBJECTS AND METHODS

The risks of developing second primary cancers were
estimated for those who developed stomach cancer be-
tween 1966 and 1986. Those who were registered based
on death certificate only were excluded. Patients with
other malignancies recorded either before the diagnosis
of stomach cancer or on the same day were also exclude.
The period of observation used in calculating the risks
for second primary cancers begins at the date of diagno-
sis of stomach cancer and ends at the date of diagnosis of
the second primary cancer, the date of death or Decem-
ber 31st 1986, whichever occurred first.

Site-specific sex, S-year age, and the 5-year calendar
period incidence rates for each cancer among Osaka
residents were applied to the appropriate person-years
under observation to obtain the numbers of second pri-
mary cancers to be expected had these patients experi-
enced the same rates as were prevailing in the corre-
sponding general population.

To reduce errors due to the misclassification of a
primary cancer from a metastatic growth, analysis was
also carried out for those who were reported to have
stomach cancer in a localized stage. Besides this, risks
were estimated from among those who had had surgical
operation for stomach cancer. The risks of developing
second primary cancers were also estimated by age (aged
30-54 and aged 55-69) at diagnosis of stomach cancer.



The statistical methods used were based on the as-
sumption that the observed number of cancers in any
specific category follows a Poisson distribution.

RESULTS

In the Osaka Cancer Registry, 38,777 male and 22,391
female stomach cancer patients with a cancer report were
registered between 1966 and 1986. The average length of
follow-up was 3.3 years for males and 3.2 years for
females (Table I). The average length of follow-up was
slightly longer for younger male patients (4.4 years for
aged 30-54 and 3.3 years for aged 55-69). For female
patients, it was similar by age category, 3.3 years for both
age groups. In Table I, the age-sex distribution and the
average length of follow-up for localized cases and
operated cases are also shown.

Overall, 778 male stomach cancer patients developed
second primary cancers other than stomach cancer
during the observation period (Table II), which was
statistically lower than expected (observed/expected
(O/E)=0.84, 95% confidence interval (CI)=0.78-0.90).
Among females, 267 second primary cancers other than
stomach cancer developed, which was lower than the
expected number (O/E = 0.90 95% CI = 0.79-1.01),
though the difference was not significant. The O/E ratios
were significantly elevated for the sites of oral cavity &
pharynx (O/E=1.56), colon (O/E=1.61) and rectum
(O/E=1.28) for males and of oral cavity & pharynx (O/
E=2.59) for females. The O/E ratios were significantly
lower than unity for the sites of liver (O/E=0.70) and
lung (O/E=0.71) for males and uterus (O/E=0.68) for
females.

Table III shows the O/E ratios of second primary
cancers among localized stomach cancer patients. They
had almost the same risks of developing all malignant
neoplasms other than stomach as those of the general
population (O/E=1.01 for males and 0.97 for females).
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By site, the O/E ratios were elevated for oral cavity &
pharynx, rectum and urinary bladder for both sexes,
colon among males and lung and non-Hodgkin lym-
phoma among females, though the differences were sig-
nificant only for male colon and rectal cancers.

Table IV shows the results for stomach cancer patients
with surgical operation. The results were substantially
similar to those for all stomach cancer cases.

Table V sets out the results according to age category
at the diagnosis of stomach cancer, for groups 30-54
years of age and 55-69 years of age. The risks of develop-
ing second primary cancers other than stomach were
higher than 1.0 for the younger age group for both sexes
and lower than unity for the older age group. In most
sites, the O/E ratios were higher among the younger age
group than the older age group, except for the sites of
non-Hodgkin lymphoma among males and oral cavity &
pharynx, lung and urinary bladder among females. The
Q/E ratios for colon cancer, rectal cancer and pancreatic
cancer among the younger male group were elevated
significantly.

In order to clarify the risks over time after diagnosis of
the initial stomach cancer, the observation period was
divided into four categories: within 1 year, 1-4 years, 5-
9 years and 10 or more years after diagnosis. Table VI
shows the risks according to the length of follow-up for
sites which show significantly increased risks. The O/E
ratios for cancers of colon, rectum and pancreas were the
highest within 1 year after the diagnosis of stomach
cancer. The risks were higher than unity during 5-9 years
after stomach cancer diagnosis for the sites of oral cavity
& pharynx, colon and rectum, and the difference was
significant for colon cancer. Among stomach cancer
patients with gastrectomy, the risks of developing second
primary cancers of the rectum and pancreas were in-
creased 10 or more years after the diagnosis of stomach
cancer.

Table I. Age-Sex Distribution of Study Subjects
e All cases Localized cases Operated cases
£ Male Female Male Female Male Female
- 29 383 395 74 63 289 289
30-54 11,229 7,510 3,099 1,685 9,178 5,946
35-69 17,242 8,710 3,848 1,853 12,942 6,340
70- 5,923 5,776 2,006 1,186 5,289 2,735
Total 38,777 22,391 9,027 4,787 27,698 15,310
Average
follow-up 3.3 32 4.8 4.8 3.6 3.6

period (yr)
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Table II.  Observed (O) and Expected (E) Numbers of Second Primary Cancers after Diagnosis
of Stomach Cancer in Osaka, 1966-1986
. Obs, Exp.
Site (0) (E) O/E (95%CI)
All sites M 791 1402.9 0.56* (0.53-0.63)
F 273 409.4 0.67* (0.59-0.75)
All sites except stomach M 778 928.8 0.84* (0.78-0.90)
F 267 297.7 0.90 (0.79-1.01)
Oral cavity & pharynx M 39 25.1 1.56* (1.11-2.13)
F 12 4.6 2.59*%(1.34-4.52)
Esophagus M 42 52.6 0.80 (0.58-1.08)
F 3 8.1 0.37 (0.07-1.08)
Stomach M 13 474.1 0.03* (0.01-0.05)
F 6 111.6 0.05* (0.02-0.12)
Colon M 105 65.1 1.61%(1.31-1.95)
F 26 24.1 1.08 (0.70-1.58)
Rectum M 75 58.6 1.28%(1.01-1.61)
F 24 17.2 1.40 (0.90-2.08)
Liver M 110 157.2 0.70* (0.58-0.84)
F 22 26.4 0.83 (0.52-1.26)
Pancreas M 35 44.1 0.79 (0.55-1.10)
F 11 14.0 0.79 (0.39-1.41)
Larynx M 23 27.0 0.85 (0.54-1.28)
F G 1.5 0.00 (0.00-2.42)
Lung M 166 237.7 0.70™ (0.60-0.81)
F 30 35.6 0.84 (0.57-1.20)
Breast F 39 337 1.16 (0.82-1.58)
Uterus F 37 54.2 0.68% (0.48-0.94)
Ovary F 7 8.6 0.81 (0.33-1.67)
Urinary bladder M 39 48.0 0.81 (0.58-1.11)
F 10 7.1 1.41 (0.67-2.59)
Non-Hodgkin lymphoma M 15 22.4 0.67 {0.37-1.10)
F 8 5.8 1.37 (0.59-2.71)
Leukemia M 13 14.7 0.88 (0.47-1.51)
F 4 4.7 0.86 (0.23-2.1%)
* P<0.05.

DISCUSSION

The Osaka Cancer Registry has been operating since
1963 with the cooperation of the Osaka Mediczal Associ-
ation, the Osaka Prefectural Health Department and the
Center for Adult Diseases, Osaka. More than 700,000
cases were registered by the end of 1986, and all regis-
tered cases are followed up until death by collating them
with all death certificates of Osaka residents.

In our study, around 24% of observed second primary
cancer cases were registered by death certificate only.
However, we assume that the diagnosis of these cases is
highly reliable.'” In the analysis, we assumed that pa-
tients were alive at the end of 1986 if we had no informa-
tion on their death or on the occurrence of a second
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primary cancer. The person-years at risk were over-
estimated and this leads to a larger number of expected
second primary cancer cases. On the other hand, informa-
tion on those who moved out of Osaka Prefecture and
developed a second primary cancer at another location
was not obtained (it is estimated that around 19 of the
stomach cancer patients moved out of Osaka Prefecture
within 5 years after the diagnosis of stomach cancer). As
a result, O/E ratios were underestimated when compared
with actual figures.

The results of our study are consistent with those of
two other population-based studies, evaluated at the Con-
necticut Cancer Regisiry” and the Denmark Cancer
Registry,'™ except for the elevated risks for cancers of
the oral cavity & pharynx, colon and rectum, observed in
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Table III. Observed (O) and Expected (E)} Numbers of Second Primary Cancers after Diagnosis
of Stomach Cancer in Osaka, 1966—1986, Localized
; Obs. Exp.
Site ©) () O/E (35%CI)
All sites M 324 469.1 0.69* (0.62-0.77)
F 93 128.4 0.73* (0.59-0.89)
All sites except stomach M 317 314.3 1.01 (0.90-2.76)
F 92 94.4 0.97 (0.79-1.20)
Oral cavity & pharynx M 14 8.5 1.65 (0.90-2.76)
F 4 1.5 2.71 (0.73-6.94)
Esophagus M 8 17.1 0.47* (0.20-0.92)
F 0 2.4 0.00 (0.00-1.50)
Stomach M 7 154.7 0.05* (0.02-0.09)
F 1 33.9 0.03* (0.00-0.16)
Colon M 57 223 2.55%(1.93-3.31)
F 7 7.8 0.90 (0.36-1.86)
Rectum M 31 18.9 1.56*(1.06-2.22)
F 9 5.4 1.67 (0.76-3.10)
Liver M 52 55.2 0.94 (0.70-1.24)
F 8 8.3 0.96 (0.41-1.90)
Pancreas M 7 14.9 0.47*(0.19-0.97)
F 4 4.5 0.90 (0.24-2.30)
Larynx M 7 8.9 0.79 (0.32-1.62)
F 0 0.5 0.00 (0.00-8.05)
Lung M 63 79.7 0.79 (0.61-1.01)
F 14 11.2 1.25 (0.68-2.10)
Breast F 11 11.3 0.98 (0.49-1.75)
Uterus F i6 16.9 0.94 (0.54-1.53)
Ovary F 0 2.9 0.00 (0.00-1.27)
Urinary bladder M 20 16.0 1.25 (0.76-1.93)
F 4 2.2 1.83 (0.49-4.69)
Non-Hodgkin lymphoma M 7 7.7 0.91 (0.37-1.88)
F 3 1.9 1.58 (0.32-4.60)
Leukemia M 2 5.1 0.39 (0.04-1.42)
F 0 L.5 0.00 (0.00-2.41)
* P<0.05,

our study (Table VII). Watanabe et al” found
significantly higher risks of developing second primary
cancers of the oro-pharynx, colon and rectum in their
hospitai-based study, O/E=2.6, 2.4 and 2.2, respectively
(Table VIII). Ichikawa et al® also revealed increased
risks for head and neck cancer (O/E=1.7) and colo-
rectal cancer (O/E=2.0) among stomach cancer pa-
tients with surgical operation. In two other hospital-
based studies carried out in the USA,*® the risks of
second primary cancer by site were not analyzed because
of the small numbers of second primary cancers.

As cancer patients are under closer scrutiny than the
general population, especially shortly after the diagnosis
of the first primary cancer, the observed increased risks
of developing the second primary cancers for oral cavity

& pharynx, colon, rectum and pancreas within 1 year
after diagnosis of stomach cancer might be partly due to
detection bias and misclassification from a metastatic
growth besides the increase which is attributed to the
effect of common risk factors. Actually, the proportions
of cancer in an early stage among the observed cancer
cases of the oral cavity & pharynx, colon and rectum
ranged between 45% and 509, and were higher than
those among the primary cancer cases of the same sites in
Osaka, whose levels are between 25--30%.

With the passage of time afier the diagnosis of stomach
cancer, the emigration rate of stomach cancer patients
would increase, which leads to underestimated O/E
ratios. On the other hand, the possibility of either detec-
tion bias or misclassification from a metastatic growth

765



Jpn. I. Cancer Res. 82, July 1991

Table IV. Observed (O} and Expected (E) Numbers of Second Primary Cancers after Diagnosis
of Stomach Cancer in Osaka, 1966-1986, Treated with Surgical Operation

. Obs. Exp.
Site ©) B O/E (95%CI)
All sites M 674 1065.2 0.63*(0.59-0.68)
F 222 304.3 0.73* (0.64-0.83)
All sites except stomach M 661 708.2 0.93 (0.86-1.01)
F 220 223.2 0.99 (0.86-1.13)
Oral cavity & pharynx M a3 19.4 1.70* (1.17-2.39)
F 9 3.5 2.58%(1.18-4.90)
Esophagus M 34 394 0.86 (0.60-1.21)
F 2 5.8 0.35 (0.04-1,25)
Stomach M 13 356.9 0.04* {0.02-0.06)
F 2 81.1 0.02* {0.00-0.09)
Colon M 93 49.7 1.91% (1.55-2.34)
F 24 18.0 1.33 (0.85-1.98)
Rectum M 71 4.6 1.59% (1.24-2.01)
F 23 12.6 1.83 (1.16-2.74)
Liver M 84 123.1 0.68* (0.54-0.84)
F 14 19.5 0.72 (0.39-1.21)
Pancreas M 33 33.9 0.97 (0.67-1.37)
F 9 10.5 0.86 (0.39-1.63)
Larynx M 19 20.5 0.93 (0.56-1.45)
F o 1.1 0.00 (0.00-3.28)
Lung M 135 180.2 0.75% (0.63-0.89)
F 24 26.2 0.92 (0.59-1.36)
Breast F 34 26.6 1.28 (0.89-1.79)
Uterus F 26 414 0.63* (0.41-0.92)
Ovary F 6 6.8 0.89 (0.32-1.93)
Urinary bladder M 35 359 0.97 (0.68-1.36)
F 10 5.1 1.97 (0.94-3.62)
Non-Hodgkin lymphoma M 13 17.3 0.75 (0.40-1.29)
F 7 4.4 1.58 (0.63-3.25)
Leukemia M 11 11.5 0.96 (0.48-1.72)
F 3 3.6 0.83 (0.17-2.43)
* P<0.05,

would decrease, Along with this, the observed increased
risks for second primary cancers of the oral cavity &
pharynx, colon and rectum during 5-9 years or 10 or
more years after stomach cancer diagnosis, and the ele-
vated risk for pancreatic cancer observed 10 or more
years after diagnosis among operated stomach cancer
patients, may suggest the possible existence of common
risk factors, or adverse effects of therapy for stomach
cancer.

Elevated risks for cancer of the oral cavity & pharynx
were observed except among younger female stomach
cancer patients, in which Lauren’s diffuse-type stomach
cancer is dominant.'” Smoking habits are strongly con-
nected with cancer of the oral cavity & pharynx.'®
Several studies have revealed the positive association
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between smoking habits and stomach cancer.?? These
results suggest that smoking habits may be one of the
common risk factors between stomach cancer and cancer
of the oral cavity & pharynx, though the risks of develop-
ing second laryngeal cancer or lung cancer after stomach
cancer were not elevated. Dental conditions such as poor
oral hygiene and jagged teeth, which are reported as risk
factors for cancer of the oral cavity, might also be risk
factors for stomach cancer through biochemical altera-
tion,? ¥

The risks of developing second colon and rectal cancer
after stomach cancer were not elevated in Connecticut
and Denmark, where stomach cancer is less prevalent.
The results of the two hospital-based studies and the
present study carried out in Japan, where siomach cancer
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Table V. Observed (O)/Expected (E) Ratio of Second Primary Cancers Following Stomach
Cancer by Age at the Diagnosis of Stomach Cancer in Osaka, 1966-1986

Male Female

Site Age Age Age Age

30-54 55-69 30-54 55-69
All sites except stomach 1.5% (207) 0.8%(399) 1.2 (73) 0.8 (129)
Oral cavity & pharynx 1.7 (9 1.5 (22) 1.1 (D) 4.0 (10)
Esophagus 1.3 (9 0.7 (21) 1.2 (1) 0.2 (1)
Colon 3.6% (36) 1.1 (40) 1.8 () Lo (1)
Rectum 3.1% (30) 1.0 (32) L6 (5) 1.5 (13)
Liver 1.0 (36) 0.6 (52) 1.4 (5) 0.7 (10)
Pancreas 2.1% (14) 0.5% (13) 0.0 () 0.6 (5)
Larynx 1.8 (7) 0.5 (14) 0.0 (0 00 (O)
Lung 0.8 (21 0.8%(109) 0.7 (3) 1.1 (21)
Breast — — 1.5 (20) 0.9 (13)
Ovary — — 1.7 (5) 02 (1)
Uterus — — 0.7 (13) 0.7 (17)
Urinary bladder 14 (8 0.8 (23) 1.4 (1) 22 (8)
Non-Hodgkin lymphoma 0.5 (2) 0.6 (8) 1.7 (2 0.8 (2)
Leukemia 1.2 4 1.0 (8 23 () 04 (D)

% P<0.05.
Numbers in parentheses are the observed numbers.

Table VI.  Observed/Expected Ratio of Second Primary Cancers by Number of Years after Diagnosis of Stomach
Cancer

Second Obs./Exp. ratio
. Category
primary <lyr 14 yr 5-9 yr 10+ yr Total
Oral all cases 1.7 (10) 23 (23 14 (10) 1.0 (&) 1.7% (51
cavity localized 1.9 (3) 2.4% (10) 16  (4) 06 (1) 1.8*% (18)
and operation( +) 14 (6) 2.7%*(24) 1.2 (D 1.2 (5) 1L.8™ (42)
pharynx aged 30-54,
operation{ + } 0.0 (O 25 4 28 (&) 07 (1) 1.8 9
Colon all cases 2.7 (42) 1.2 (35) 1.7"%¢37) 0.8 (17) 1L5*™(131)
localized 4.2%*(19) 1.6 (19) 2.3%*(18) 1.3 (8) 2.1* (64)
operation(+) 3.4%(39) 1.3 (3D 2.17%(35) 1.0 (14) L8™(119)
aged 30-54,
operation(-+) 5.2 (6) 41 (13) 3.9™(12) 1.9 (7 3.4% (38)
Rectum all cases 1.9™(26) 1.3 (34) 1.1 (21) L1 (18) 1.3* (99)
localized 2.6* (10) 1.5 (15) 1.4 (9 1.3 (6) 1.3 (40)
operation{ + ) 2.4%*(24) 1.6% (34) L4 (20) 1.4 (15) 1.6™ (94)
aged 30-54,
operation(-+) 8.6 (10) 29 (9 1.8 (5) 2.6% (8) 3.1* (32)
Pancreas all cases 1.5 (16) 03 (6) 0.7 (9 L2 (15 0.8 (46)
localized 1.3 (4 0.3 (2) 04 (2) 08 (3) 0.6 (1)
operation(+) 1.8 (14) 04 (6} 0.7 (8) 1.6 (14) 0.9 (42)
aged 30-54,
operation( ) 29 (2 05 (D) Le  (3) 21 (D 1.9 (13}

* P<0.05. %% P<0.0l.
Numbers in parentheses are the observed numbers.
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Table VII. Observed and Expected Numbers of Second Primary Cancers afier Diagnosis of

Stomach Cancer in Two Population-based Studies

. Connecticut? Denmark®
Site
M F M F
All sites except stomach 1.1 (173) L0 (76) 0.8 (320) 0.9 (201)
Oral cavity & pharynx 08 (7) 0.0 (0) 0.5 (8) 08 (3)
Esophagus 1.1 (4) L7 (1) 0.5 (4 0.6 (2
Colon 09 (19) 0.9 (13) 1.1 (48) 1.0 (29)
Rectum 06 (M 0.6 (3) 0.7% (29) 0.8 (14)
Liver 1.7 (5) 1.0 (2) 09 9 0.5 B
Pancreas 1.2 (T 0.7 (2) 14 27 1.3 (12)
Larynx 0.8 (3) 00 (0 0.5 (2) 0.0 (0)
Lung 1.1 (31} 0.8 (3) 0.6% (48) 0.8 (%)
Breast 1.3 (25) 0.8 (37)
Uterus 04 (3 1.5 (31)
Ovary 1.2 (4) 1.9* (23)
Urinary system 1.9% (32) 0.8 (3) 0.8 (40) 1.0 (14)
Non-Hodgkin lymphoma 0.0 (0 20 (4 0.8 (6) 0.5 (10
Leukemia 0.9 (3 2.6 (6) 0.8 (12) 1.0 (6)
@) 1935-1982. b) 1943-1980. * P<0.05.
Numbers in parentheses are the observed numbers.
Table VIII. Studies of Multiple Primary Cancer Following Stomach Cancer
Authors (ref. no.); Country; No. of Average .
Study design Period subjects follow-up Findings
Schottenfeld et al (5); USA; 1,204 1.2 yr lower risks for genitourinary system.
Hospital base 1949-62. {O/E ratios were not mentioned}
Newell and Krementz (6); USA; W 485 1.4 white males had elevated risks of
Hospital base 1948-70 B 1,397 1.5 second malignant tumers. The O/E
ratios were not shown for detailed sites.
Watanabe et al. (7) Japan; M 3,346 34 clevated risks for oropharynx (2.6),
Hospital base 1962--81 F 1,718 37 esophagus (2.1), colon (2.4) rectum
(2.2), urinary bladder ¢2.3).
lower risk for liver (0.4).
Ichikawa et al (8); Japan; 2,447 5.8 elevated risks for oropharynx (1.7),
Hospital base 1961-79 colo-rectal (2.0).
Hoar et al. (9); USA; M 6,478 1.7 elevated risks for male urinary system
Population base 1935-82 F 3,770 2.0 (1.9), female acute lymphocitic leuke-
mia (5.5).
Lynge et al. (10); Denmark M 18,442 1.9 elevated risk for ovary {1.9).
Population base 1943-80 F 12,401 1.8 lower risks for male rectum (0.7), lung
(0.6).
Hiyama et al. (this paper); Japan; M 38,777 13 elevated risks for male oro-pharynx
Population base 1966-86 F 22,391 3.2 (1.6), colon (1.6), rectum (1.3), female

oro-pharynx (2.6).
lower risks for male liver (0.7), lung
(0.7), female uterus (0.7).

768

W, white; B, black; M, male; F, female; O, observed number; E, expected number.

Numbers in parentheses are the O/E ratios.



is prevalent, showed increased risks for colo-rectal cancer
among stomach cancer patients. These resulis raise the
possibility that some risk factors affect the development
of both intestinal-type stomach cancer and colo-rectal
cancer, though no confirmed common risk factors have
been identified thus far. Further investigation in this area
is necessary.

Several studies have reported that the mortality or
incidence rates of colon cancer increased among those
who had gastrectomy for benign gasiro-duodenal dis-
eases,” " though the mechanism remains unclear. These
findings may suggest that the elevation in the risk of
developing second primary colon cancer 5 or more years
after stomach cancer diagnosis observed among the
stomach cancer patients with gastrectomy is partly due
to gastrectomy. Inokuchi et a.*” revealed that those who
had Billroth IT gastrectomy had an increased risk of
developing colon cancer, though the risk was not ele-
vated among those who had Billroth I gastrectomy.
Unfortunately, more detailed information on gastrec-
tomy was not available in our series. Hospital-based
studies, which have the advantage of obtaining more
detailed information concerning therapy, and of follow-
ing the patients individually, could provide useful infor-
mation for revealing the effects of gastrectomy on the risks
of developing colon cancer.

Elevated risk of developing second primary cancer of
the pancreas was observed among stomach cancer pa-
tients with gastrectomy 10 or more years after stomach
cancer diagnosis (O/E=1.6), though the difference was
not significant. Several cohort studies of those who had
gastrectomy for benign gastroduodenal diseases revealed
increased risk of developing pancreatic cancer.”
Mack et al. found a positive association between pan-
creatic cancer and previous gastrectomy in their case-
control study for pancreatic cancer.” These findings
suggest that gastrectomy might result in the increased
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