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GASTRIC CARCINOMA IN A FIXED POPULATION, HIROSHIMA —NAGASAKI 1961-68
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KENZO ISHIDA, M.D. ( % #fgi )! ™" EIICHI TAHARA, M.D. { HE2— )% DOUGLAS H. McGREGOR, M.D,'t

ABCC Departmenis of Paihology’  and Statistics,” and Department of Pathology, Hiroshima University School of Medicine®
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SUMMARY . Gastric carcinoma was present in 326 of 2908 autopsies performed during 1961-68
on the fixed population of the JNIH-ABCC Life Span Study sample in Hiroshima and Nagasaki.
The prevalence rate of gastric carcinoma was 10.7% with the rate slightly higher in Hiroshima
than in Nagasaki. The findings obtained with regard to prevalence by sex, age, gross classification,
histological classification, extension and metastasis are similar to those reported in the literature.
Generally no relationship was observed between prevalence rate of gastric carcinoma and radiation exposure,
but some findings were suggestive of such a relationship. The tubular medullary type observed in Hiroshima
and Nagasaki males autopsied during 1961-64 was found more frequently in the irradiated group and this
relationship was significant at the 5% level. A suggestive relationship was also observed hetween exposure
dose and scirrhous type in Hiroshima males autopsied during 1965-68.

The tubular medullary type of gastric carcinoma was found more frequently in the cardia of the stomach in
the group exposed to 40rad or more than in the group exposed to smaller doses. No difference was
noted between the group exposed to 40rad or more and the group exposed to less than 40rad with regard
to infiltration of carcinoma in the gastric wall, metastasis or the gross characteristics of gastric carcinoma.
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INTRODUCTION

Gastric carcinoma is the most frequent malignancy in
Japanese. Compared with 24 major countries of the world
in the year 1962-63.' Japan had the highest corrected
death rate for this malignancy in males and ranked
second for females. In the past several vears gastric
carcinoma mortality decreased in Europe and America.?*
With the peak in 1958-59 a somewhat similar trend was
also noted in Japan but the rate was still high.?¢

Some attempts have been made to produce gastric cancer
7% and recently Hiroge!?:!!
reported the development of adenocarcinoma in mice and

in animals by irradiation,

Nagayo the same in rats'® after heavy X-ray irradiation
of the gastric region.

Murphy and Yasuda'® studied A-bomb exposed cases
autopsied in Hiroshima during 1948-57 in an effort to
determine the role of radiation in the development of
gastric carcinoma in man, but observed no relationship
between A-bomb exposure and development of this
malignancy. Kato et al ' studied the relationship between
A-bomb exposure and gastric carcinoma mortality using
death certificate diagnosis of gastric carcinoma. The
deaths were analyzed for the 1950-66 period by 4-year
intervals. There was a significant relationship between
gastric carcinoma and radiation dose for Hiroshima
females only during the 1950-54 period, but no significant
relationship was noted during the following 8 vears.
During 1962-66 an increase in gastric carcinoma mortality
with increase in exposure dose was again noted only in
Hiroshima. However, diagnosis of gastric carcinoma on
death certificates in males and females was confirmed by
autopsy in another series in only 83%.'% Therefore, an
attempt was made to determine the relationship between
A-bomb radiation exposure and development of gastric
carcinoma by studying the cases autopsied during 1961-68
within a fixed population. Other related factors were
also examined.

METHODS

The medical investigation of late effects of A-bomb
injuries is based on the ABCC-JNIH fixed population of
about 100,000 persons in Hiroshima and Nagasaki.
Research plans for the JNIH-ABCC Life Span Study and
the ABCC-JNIH Pathology Study were established in 1958!¢
and 1960'7 respectivelv. During 1961-68 there were 2908
autopsies performed within the Life Span Study sample(2238
in Hiroshima and 670 in Nagasaki). Autopsy was performed
on approximately 40% of the total number of deaths
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occurring within the sample during this period. Gastric
carcinoma was diagnosed in 326 of these autopsies (262
in Hiroshima and 64 in Nagasaki). The autopsies being
relatively nonselective with respect to disease, the present
study was suitable also for observing the frequency of
gastric carcinoma in a general population.

The gastric carcinomas were classified by gross appearance,
location, size, and histological characteristics. A study
was also made of the occurrence of metastasis to lymph
nodes and other organs. Cases having undergone gastrec-
tomy were excluded from gross study (about 1/3 of 326
cases) and histological study (50 cases) because the
primary site had been removed. Gross classification of
gastric carcinoma was essentially made according to the
criteria of Stout'® and histological classification according

to Oota’s criteria.'?

Stout classified gastric carcinoma
into the following gross types: 1. fungating; 2. penetrating;
3. spreading (a —superficial spreading, and b —linitis
plastica); and 4. no special type. In our studies a polypoid
type was added to the classification and the superficial
spreading type was deleted because no cases were found
in this autopsy series. Oota classified gastric carcinoma
into the following histologic groups: 1. papillary tubular;
2. tubular medullary; 3. acinose; 4. scirrhous; 5. muco-
cellular; 6. muconodular; and 7. adenoacanthoma. All
of the tumors were classifiable histologically.

The findings reported here were based on primary
carcinomas only. When two or more tumor nodules were
present with the primary site undetermined, the larger
tumor was considered the primary one. A tentative
radiation dose (T 65 D) * was estimated for each individual
with consideration given to attenuation due to various
shielding factors. It was used as the exposure dose for
the subjects in this study.

Certain socioeconomic information was available because
the A-bomb Survivors Survey conducted at the time of the
1960 National Census recorded the level of family income,
the number of tatami mats per family member, and the
occupation of the head of the family. This socioeconomic
data was used for those members of the study sample
who were included in the 1960 A-bomb Survivors Survey
(approximately 2/3 of the entire sample).

Data were available as to smoking and dietary habits for
some of the subjects through a mail survey conducted in
January 1965 and from an epidemiological study made in
1963-64 on the Adult Health Study sample, a subsample
of this study population. Data on ABO blood groups was
also available for those belonging to the Adult Health
Study sample.
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RESULTS
Gastric Carcinoma in General

Prevalence Rate The prevalence rates at autopsy of
gastric carcinoma were corrected for the difference in
age composition between Hiroshima and Nagasaki city.
They showed a tendency for the prevalence rate to be
slightly higher in Hiroshima than in Nagasaki, but
statistically the difference was significant in females
only (Table 1). Further, as shown in Figure 1, the
prevalence rate by age demonstrated a peak in the fifties
in males, but the peak was shifted to a younger age level
in females.

Gross Findings. Morphological Classification. Of the
grossly classifiable tumors, the fungating type accounted
for more than half of the cases, followed in frequency by
the penetrating type, linitis plastica type, and polypoid
type, in the order given. Grossly fungating lesions
included 78 % of the cases histologically found to be of
the papillary tubular type and 64 % of the tubular medullary
type. Cases histologically scirrhous were classified grossly
as fungating, penetrating and linitis plastica types in-nearly
equal percentages (Table 2). No difference by age was
seen in the gross findings. However, because there
were few classifiable cases in persons under 50 years of
age, a detailed statistical analysis of the younger age
group was not possible and they were included with
those below 59 years in Table 3.

Location of Carcinoma. Location of the cancer in the
stomach was similar in the two cities and both sexes.
The locations in the order of decreasing frequency were
the pylorus (41.5%), fundus (19.6%), and cardia (8.4 %);
carcinomatous growths extending over two or more areas
were seen in fundus and pylorus (11.2%), cardia and
fundus and pylorus (10.2%), and cardia and fundus
(8.8%)(Table 4).

The frequency was high in the fundus of the stomach in
those under 60 and high in the pylorus in those age 60
or over. Study of the relation of location of gastric
carcinoma and histological classification showed that
diffuse carcinomatous proliferation involving the entire
stomach was more frequent with the scirrhous type than
with the tubular medullary type. Although the scirrhous
type was seen in the cardia in only 1.6% of cases, the
tubular medullary type was seen there in 11.2%. The
papillary tubular type generally showed the same trend
as the tubular medullary type (Table 5).

Size of Carcinoma. Carcinomas were classified in 3 sizes:
a —less than 10 %10 em; b —10x10¢cm to 15 x15¢m; and
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FIGURE 1 PREVALENCE OF GASTRIC CARCINOMA BY AGE, SEX, & CITY
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TABLE | PREVALENCE OF GASTRIC CARCINOMA AT AUTOPSY — JNIH-ABCC LIFE SPAN STUDY SAMPLE, 1961-68
#1 TWH—ABCCHaMEMBOB M TR~ BHMOEE, 1961 —684F

Prevalence #/% (%)

City Sex Autopsies Sctnrnach Fnis RosAThstal Test Contrast Significance
t ti i il 8 ancer i ol i {5 R
. B i EMITE s
Hiroshima Male 1123 152 13.5 13.5 Adjusted H-M:N-M NS
5 Female # 1115 110 9.9 9.9 ilE H-F:N-F 0.05>P>0.01
Total i 2238 262 11.7 11.7  H—(M+F):N—(M+F) NS
Nagasaki Male % 389 45 11.6 12.6
LW Female % 281 19 6.8 5.9
Total  #t 670 64 9.6 9.8

TABLE 2 COMPARISON OF GROSS CLASSIFICATION & THREE MOST FREQUENT HISTOLOGIC TYPES
OF GASTRIC CARCINOMA

#2 BEORRASEE =20 EEHMSENE O b

Type Total Polypoid Fungating Penetrating H;‘;’lia Unclassified  Unknown

L it HU— TR HIRE FABR pgppmusm 7 HTHE T
All cases 326 10 125 46 28 6 111
Eat] %* 100.0 4.7 58.1 21.4 13.0 2.8
Papillary tubular 34 6 25 1 0 0 2
2L s B %* 100.0 18.8 78.1 3.1 0 0
Tubular medullary 98 4 51 18 5 2 18
e B N 7 R %* 100.0 5.0 63.8 22.6 6.2 2.5
Scirrhous 97 0 24 19 18 3 33
W %+ 100.0 0 37.5 29.7 28.1 4.7

* Excluding unknown macroscopic and histologic type cases. [MIRA7% & & ViR AT TH 2 &Ry 2



TABLE 3 GROSS CLASSIFICATION OF GASTRIC CARCINOMA BY AGE
#3 ORI &S HE o RRA S

Age Total Polypoid Fungating Penetrating Fl"l'la"slt?é;a Unclassified Unknown
F i # H ) — TR HARE Wl 2 R R e . T fiE T
All ages % F i 326 10 125 46 28 6 111
%* 100.0 4.7 58.1 21.4 13.0 2.8
<60 69 1 14 3 7 1 43
%* 100.0 3.8 53.8 11.5 26.9 3.8
60-69 105 3 32 20 9 0 41
%* 100.0 4.7 50.0 31.3 14.1 0
70+ 152 6 79 23 12 5 27
%* 100.0 4.8 63.2 18.4 9.6 4.0
* Excluding unknown macroscopic type cases. PR AT % 804770 2 (7 & PR ok L /2.
TABLE 4 LOCATION OF GASTRIC CARCINOMA BY AGE
4 FRBIIC L B O E
Cardia+ Fundus+ Cardia+
Age Total Cardia Fundus Pylorus Fundus Pylorus FPulildus +  Unknown
- i i i P i B WrTa WM+ mEme YOS o
Risas ey RO
I A A
All ages & #ft 326 18 42 89 19 24 22 112
%* 100.0 8.4 19.6 41.5 8.8 11.2 10.2
<60 69 2 9 6 3 2 4 43
%* 100.0 T 34.6 23.1 11.5 ki 15.4
60-69 105 5 11 26 6 7 9 41
%* 100.0 7.8 by g 40.6 9.4 10.9 14.1
70+ 152 11 22 57 10 15 9 28
%* 100.0 8.9 17.7 46.0 8.1 12.1 7.3

* Excluding unknown location cases. #6{i 4 W1 7 il % B v /2.

TABLE 5 LOCATION OF GASTRIC CARCINOMA BY THREE MOST FREQUENT HISTOLOGIC TYPES

#F5 Z200LEMAFMARRICE S T O
Cardin+  Findus+ Cardia +
Type Total Cardia Fundus Pylorus Fit,rmizs pl;,[]ln;fs Ff')v.lyriod:us; Unknown
Ml R it mEr & HE 14 9 & M ER- W+ W A~ B
I 4P & s
" B
All cases 17 326 18 42 89 19 24 22 112
%* 100.0 8.4 19.6 41.6 8.9 11.2 10.3
Papillary tubular 34 4 6 13 3 3 2 3
LR o R %* 100.0 12.9 19.4 41.9 9.7 9.7 6.5
Tubular medullary 98 9 15 41 5 7 3 18
Tt B3 M BY %* 100.0 11.2 18.7 51.2 6.2 8.7 3.7
Scirrhous 97 1 12 21 8 9 13 33
[F R %* 100.0 1.6 18.8 32.8 12.5 14.1 20.3

* Excluding unknown location

and histologic type cases. §H{L A" T & & CHlEFRIE A R TH 5 & P o /.



¢ —more than 15x15cm. Size a was most frequent
followed by size b and size c in that order. Generally
the same size trend was found when the tumors were
grouped by histologic type(Table 6), or by age(Table 7).

Histological Findings. Histological Classification. Of the
histological types, the tubular medullary was the most
frequent in both Hiroshima and Nagasaki, followed by the
scirrhous type. There were relatively few of the other
types in this series. The tubular medullary type was more
frequent in males and the scirrhous type, in females
(Table 8). Papillary tubular and tubular medullary types
were more frequently found in the older age group, and,
in contrast, the scirrhous, mucocellular, and muconodular
types were more frequent in those under 50 (Table 9).

Infiliration of Carcinoma. The mucocellular, muconodular,
and adenoacanthoma types were all found to infiltrate
through the stomach wall to the serosa while the scirrhous,
acinose, papillary tubular, and tubular medullary types
had less invasive tendencies in that order. Cancer cells
were seen in the lymph channels in 86.1% of all cases,
but were present in the blood vessels in only 24.7% of all
cases (Table 10).

Metastasis. Lymph Nodes. The frequency and distri-
bution of lymph node metastasis were not related to the
histologic type of the tumor (Table 11)or to, or dependent
upon, the depth of infiltration of the tumor in the wall of
the stomach.

Organs. Analysis by histologic type showed no significant
difference in distribution of metastases or direct extension
of the gastric carcinoma. The chief organs receiving
metastases were the liver(43.3 %), intestinal tract(34.0 %),
peritoneum (31.9%), pancreas (31.0 %), ovary (29.4%),
and lung(25.5%), followed by the adrenal gland, diaphragm,
uterus, great omentum, and bone marrow (Table 12).

Other Tumors. Few other tumors were found in the
gastric wall when gastric carcinoma was present. There
were nine cases of adenoma and seven cases of leiomyoma.

Relationship to Exposure Dose

Gastric Carcinoma Prevalence Rate by Dose. Autopsies
were performed on 2284 persons who were in Hiroshima
or Nagasaki at the time of the A-bomh and who were
members of the study population. Gastric carcinoma was
found in 244 of these autopsies. These cases were
divided into four groups according to exposure dose
(i.e., 0-9rad, 10-39rad, 40-179rad, and 180 rad or more)
and studied by city and sex. Assuming that there was no

DEOO=Z21I20HL(a) DRKEEDLDIFRDL E
(b)), (c) DIETH 7. —fxiZw-T, #HBEENE
BRI (£6)H2VIIEMBM(RT)IICIIBOKRE
sAIZIER CEmERT ZEAED LN

MEEaAn R, SS9 MEEEAREILRE -
Feldr & & IBEREIRERIA S £, BEBAA Z ik
. FOMOENIAT 2 HFIZEXTLHETH S, HRITIR
B s THMREER D 20, ZETEBEMNY £
V(#8) . BRI S TS TG b T LTI
BLUMBBENOSHIEGVIHELZ-THN, £
Rz, MR, 4 oMy, A o #5ET R S0ME &
DEVERBIZZ0EEAES N ().

BOREE FLAEE AR k) HRE R T B FRAE
RO A& L THIARTY, L 2 AEEREY, DRERADNOME B
B+ 2EME NG 2F10 5w TR IZ Vv 2 28R
MeETLTWAA, BEMI, FIRE, JFUEMER, Bk
WA B QNI RS I ET AL LA ) Y YER
CCEEAINA O A5 -l ZIEMR O 86.1% T H 5 AT, M
P OERMIEIE24. 7% T % A - 72 (#10).

7. U /VER Yoy SEReDIRTE DM & TR &
FEIVZRT &) IS k> THBE )
v SEi A OIEFE O & 5 An &3 B B 0 R E
BELCMEAECER, FNILE-THEESshEL -,

fig 25 MR IV TE, BBOEES 5 012
FE~OEOwIrAIZLZZRES NG o 2. B
B FERSRIIH (43.3%), 15 (34.0%), MR
(31.9%), IE(31.0%), 904 (29.4%), N (25.5%) T
HN, B, WRREL, T, KRR, b L UEEAZ N
THEV T L (#12).

FOMOMES. B L FERICE IR SR A
%, TREEA O f, PHEMEATHTSH - .

b

AR R & ORR

BLRAOBEEE. WENRTH > THEHEBEES T -
FEBIIVALOOI L, ERETE 20k, 22844
THY, FOILEWHRADSNADIE 2UFTH 7.
COBREN EERESEREIZL5TO0—9 rad, 10—39
rad, 40— 179 rad, 180 rad L\ ko 4 #1254, &
A, MERNCHATL 2. BRIk THEIZEN T



difference in prevalence rate by exposure dose, the EEL THMEMEAZHAL, SSICEMBROZLITE

expected values were calculated and corrections were L7, ZOMFE s BB L 2 BRI LA e 2 5, 8
- —_ T 275 I ~ 1 - T ’
made for difference in age composition. These were

compared with the observed values and ratio of observed BRI & M L O Lo, —TROHAERIEE Eb L2
and expected values represented a kind of relative risk (#13). MAEHCWHEELHERE L OMIEHN L ERE

(Table 13). No statistically significant relationship was
noted between prevalence rate and dose with the two
cities combined or when classified by city and sex. bREAMTSH - 2.

ORFEA VA ENT, ZoMEmzEd, HERIzsT

TABLE 6 SIZE OF GASTRIC CARCINOMA BY HISTOLOGIC CLASSIFICATION
#6 MAEMHTHERMCLIBBWOKES

Type Total 1010 cm- Unknown

] i <10x10em 15x15em >15%15em e
All cases 326 92 76 32 126
£ %* 100.0 46.0 38.0 16.0
Papillary tubular 34 13 13 4 4
LR M % Y %* 100.0 43.3 43.3 13.3
Tubular medullary 98 36 27 11 24
6 £ Mg 7 7Y %* 100.0 48.6 36.5 14.9
Acinose 12 5 2 1 4
iR E %* 100.0 62.5 25.0 12.5
Sgirrhous 97 24 23 12 38
il A5 %* 100.0 40.7 39.0 20.3
Mucocellular 11 3 3 0 5
2 7 fil e §Y %t 100.0 50.0 50.0 0
Muconodular 19 T 4 2 6
L0 2l B R %* 100.0 53.8 330.8 15.4
Adenoacanthoma 5 1 2 1 1
e i %* 100.0 25.0 50.0 25.0

* Excluding unknown macroscopic and histologic type cases.
PINR 9 5 Ml L LB MBI T T H S 21w /.

TABLE 7 SIZE OF GASTRIC CARCINOMA BY AGE
#£7 FMAMCLIEBOKREE

Age Total 10 x10 em-

i 8 <10x10 cm 15 x15¢ecm >15x15¢cm
All age 200 92 76 32
Eai % 100.0 46.0 38.0 16.0
<60 22 12 6 4

% 100.0 54.5 27.3 18.2
60-69 56 24 22 10

% 100.0 42,9 39.3 17.9
70+ 122 56 48 18

% 100.0 45.9 39.3 14.8




TABLE 8. HISTOLOGIC CLASSIFICATION OF GASTRIC CARCINOMA BY CITY & SEX

#8 #mileE LRIz k5 FHEoMEEN S
Papillary Tubular Adeno-
City Sex Total Tubular ~ Medullary Acinose  Scirrhous Mucocellular Muconodular acanthoma
i T i3 it FLIANRAERY i B B Bk A B LoodleR L D AEER Il R
Hiroshima 8 Male % 133 16.5% 37.6% 4.5% 30.8% 3.0% 6.0% 1.5%
Female % 93 8.6 32.3 5.4 37.6 5.4 8.6 2,2
Nagasaki &  Male % 36 5.6 44.4 2.8 36.1 2.8 5.6 2.8
Female %« 14 14.3 14.3 57.1 7.1 7.1
TABLE 9 HISTOLOGIC CLASSIFICATION OF GASTRIC CARCINOMA BY AGE
#9 & 3 S oM E 5 iE
Papillary Tubular Adeno-
Age Total Tubular ~ Medullary Acinose Scirrhous Mucocellular Muconodular acanthoma
s it FLANGERY BRI B 4% R W A TR A cEENED R A
All cases #1fl 276 12.3% 35.56% 4.3% 35.1% 4.0% 6.9% 1.8%
<50 23 13.0 4.3 56.5 17.4 4.3 4.3
50-59 34 5.9 29.4 5.9 32.4 5.9 17.6 2.9
60-69 84 9.5 31.0 6.0 44.0 2.4 T
70 + 135 17.8 43.7 3.0 26.7 22 4.4 2.2

TABLE 10 HISTOLOGIC CLASSIFICATION OF GASTRIC CARCINOMA BY LEVEL OF TUMOR INFILTRATION
F10 WoOEEELRC & 2 B8 o HRE 5

Papillary Tubular Adeno-
Infiltration Total Tubular ~ Medullary ~ Acinose  Scirrhous Mucocellular Muconodular acanthoma Unknown

TR it FLOARRAE R O BRARAT Y 75 1 By F R VI £ 1 RN 511V 87 11 T R N
All cases £} 288 34 98 12 97 11 19 6 12
Intramucosal 19 #1114 97.6% 100.0% 100.0% 100.0% 100.0 % 100.0% 100.0% 100.0% 25.0%
Submucosal ¥ il F 96.5 100.0 99.0 100.0 100.0 100.0 100.0 100.0 25.0
Muscle layer i K 88.9 82.4 84.7 91.7 99.0 100.0 100.0 100.0 25.0
Subserosa AEmE T 82.3 58.8 76.5 91.7 96.9 100.0 100.0 100.0 16.7
Serosa AR 7.1 50.0 65.3. 91.7 95.9 100.0 100.0 100.0 16.7
Lymph channel ') > r34F 86.1 79.4 79.6 91.7 97.9 100.0 94.7 100.0 25.0
Blood vessel 7% 24.7 35.3 20.4 25.0 27.8 18.2 21.1 60.0

TABLE 11 HISTOLOGIC CLASSIFICATION OF GASTRIC CARCINOMA BY METASTASIS OF LYMPH NODES

F11 WO v S O8E 0 Mk 05 5
Papillary Tubular Adeno-

Metastasis Total Tubular  Medullary ~ Aecinose  Scirrhous Mucocellular Muconodular acanthoma Unknown

5 S L it FLEAME R  RARIRAT R KA B R L R L T EEETR IRsRAlalEsY A
All cases  &ffl 326 34 98 12 97 11 19 5 50
Regional [ERERS 71.2% 61.8% 66.3% 75.0% 78.4% 72:7% 78.9% 80.0% 64.0%
Para-aortic 7 @ I /& [ 34.4 20.6 33.7 25.0 35.1 36.4 21.1 80.0 46.0
Mesenteric 5 il i 24.5 17.6 173 16.7 32.0 18.2 316 20.0 30.0
Tracheobronchial % A % 18.7 2.9 17.3 16.7 20.6 27.3 10.5 20.0 30.0
Cervical  #i & 12.0 5.9 11.2 25.0 12.4 27.3 16.0
Pelvis AR 5 25 1.0 5.2 4.0
Axillary e % & 2.1 2.9 1.0 3.1 4.0
Inguinal  BLERD 1.5 2.0 2 2.0




TABLE 12 HISTOLOGIC CLASSIFICATION OF GASTRIC CARCINOMA BY METASTASIS TO ORGANS
#12 WHEBHIC L2 BHoMSEnsHE

Papillary Tubular Adeno-

Organ Total Tubular Medullary Acinose  Scirrhous Mucocellular Muconodular acanthoma Unknown

K 3 it FLIARRE B o6 e B FRE i R LaiilaRl A oAERR BREATAIREE! AN
All cases Bt 326 34 98 12 97 11 19 5 50
Liver ¥ 43.3% 356.3% 49.0% 33.3% 40.2% 45.5% 36.8% 20.0% 50.0%
Intestine I 34.0 8.8 20.4 41.7 52.6 63.6 57.9 40.0 24.0
Peritoneum [ i 31.9 2.9 17.3 33.3 46.4 45.5 47.4 60.0 40.0
Pancreas I 31.0 14.7 29.6 41.7 37.1 54.5 42.1 20.0 22.0
Ovary o 4 29.4 - 12.5 20.0 50.0 33.3 44.4 50.0 20.0
Lung Hili 25.5 14.7 27.6 8.3 25.8 36.4 2141 20.0 32.0
Adrenal il 19.6 8.8 14.3 16.7 23.7 18.2 10.5 40.0 32.0
Diaphragm  Hil# 15.3 8.8 10.2 8.3 20.6 18.2 36.8 40.0 10.0
Uterus TFu 14.3 - 3l - 28.6 16.7 i £% § 50.0 10.0
Omentum A 11.7 2.9 13.3 8.3 12.4 18.2 26.3 40.0 4.0
Bone marrow  fifi 10,7 8.8 8.2 8.3 15.5 18.2 - . 12.0
Esophagus  ftii 8.6 5.9 6.1 - 14.4 27.3 5.3 . 4.0
Spleen I3 TR . 9.2 . 9.3 9.1 10.5 20.0 6.0
Gallbladder i1 4§ 7.4 5.9 5.1 8.3 7.2 18.2 5.3 40.0 8.0
Kidney 5 7.4 8.8 5.1 8.3 11.3 - 5.3 - 6.0
Bladder b5 1 5.2 - 3.1 8.3 .2 18.2 5.3 - 6.0
Skin 1% R 4.6 - 4.1 - 5.2 - 5.3 20.0 8.0
Heart oL B 4.3 5.9 1.0 - 5.2 27.3 - -- 6.0
Thyroid [33B7 N ' 2:1 2.9 1.0 - 2.1 - - - 6.0
Pituitary T 4 1:2 - 1.0 - 1.0 - - - 4,0
Brain Hiii 0.9 " - - . . - . 6.0
Testis A 0.5 - 1.5 . . - - . -

TABLE 13 PREVALENCE OF GASTRIC CARCINOMA BY T 65 TOTAL DOSE, CITY, & SEX,
1961-68 (EXPOSED CASES ONLY)

#13 Teo#EARaR, #hinls L UMHERMIZ L 2 B@OMEE, 1961 —684 (HHRAO4)

T65 Dose #4t (rad)

City Sex Statistic Total i Test
it L& #at it 09 10-39 40-179 180+ w0 BERE
Total it Autopsies i 2284 1432 433 264 99 56
Carcinoma Observed
B 244 146 54 27 11 6
Expected
i 154.3 45.5 27.5 11.1 5.6
O/E
BREE R M 0.95 1.19 0.98 0.99 1.08 NS
Hiroshima Male % 0 MEH 108 70 22 10 5 1
1L O/E 1R%e B 0.95 1.20 0.96 1.28 0.55 NS
Female % 0O #EH 91 55 22 9 3 2
O/E MR%E 8 iF 0.97 1.13 0.91 0.74 1.89 NS
Nagasaki Male % 0O WEH 31 16 6 4 2 3
R O/E W%/ W5 0.99 1.22 0.74 0.98 1.25 NS
Female % 0  HEH 14 5 4 4 1 0
O/E s MR E 0.62 1.43 2.35 0.87 0.00 NS
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The relationship between prevalence rate and dose in 72
cases of the tubular medullary type and 65 cases of the
scirrhous type was examined. The number of cases of
the other histological types was insufficient for statistical
study. For the tubular medullary type, no significant
relationship between prevalence and exposure dose was
observed when all cases were examined but when grouped
by sex, a trend was seen for the prevalence rate to increase
with dose in males, and this was statistically significant
for males of Nagasaki (P<.05). Such a trend was not
seen in females (Table 14). When the observation period
was divided in half (i.e. 1961-64 and 1965-68) the signifi-
cant relation between radiation dose and prevalence of
tubular medullary type found in Nagasaki males was
found to be true for males in both cities but only for the
period 1961-64 (Table 15). Further, a significant relation
between radiation dose and prevalence of scirrhous type
gastric carcinoma was found in Hiroshima males for the
1965-68 period (Table 16). These prevalence rates by
dose showed a similar trend even when the autopsy cases
excluding those with malignant neoplasms and leukemia
were used as the denominator.

Gross Findings. A study was made of morphological
characteristics and tumor location by dividing the cases
into two groups by exposure dose (less than 40rad and
40 or more rad). Polypoid type cases showed a frequency
of 15.4% in the 40rad or over group, a rate higher than
in the under 40rad group (Table 17). The cardia was the
more frequent site for gastric cancer in the 40 rad or over
group than in the under 40rad group, but these differences
were not statistically significant (Table 18). Histologically
only the tubular medullary type was more frequent in the
cardia in the 40rad or over group than in the under 40rad
group (Table 19), and this difference was statistically
significant (P<.05). No statistical differences were seen
between the two radiation groups for other gross types
and sizes of carcinoma.

Infiltration of Carcinoma. Infiltration level of the
carcinoma was determined in 212 cases (180 less than
40 rad, 32 with 40 or more rad). No difference in degree
of extension was found in the two groups.

Metastasis. The rate of metastasis of gastric carcinoma
to lymph nodes and other organs was studied with the
cases divided into the 40rad or over group and the under
40rad group, but no statistical difference was noted
between the two groups.

Other Factors

No significant difference in prevalence rate of gastric
carcinoma was observed in socioeconomic classes by such
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& 5 ZHH AR B SR EE & BT & O BIR & BERRIRE B o> 7215
B & UHEERRIGSW o2 v TEREE L 2. oo o BRI
LY THIM G IR+ TH - 2. BEIRE BB
Tlt, SMFAEOS G I GHE L HEREE oMIZERE
ZMEEAED NG o2, EIICAS E, BiETH
FORI & & G ITEE AN A M ATE SN, R
DOBMETEHEHMIFER (P 05)TH-4. L2L,
THTEIOL) AEmMEAS N Aok (£E14). &5
122 OREE A IR 2 # (1961 — 64 4 & 1965 — 68 4F)
AT THRET &, BHOBECHRICED LM
FRIGTE B o ME R & IRAR AR & o) PO (2R3 1961 — 64 5 o) S 1]
CpWTOHMEFOBECED 5N (FE). 851
1965 — 684E T L5 M O BT 5\ T O B ik AR B & W
RIBMOME OB ICHEEEEBL (£16). Thon
FAERE S5 E LT OB, 5 BEmEE, BiMmE
19 % B ot L 2z i & AR O M T b - 7.

PR,  TEBAYERE e L OEIE O EAL I v T
MR AWM E D 28 (40 rad R & 40 rad LI E)
A THRALA, #) - THIOBENFREL2 L
D1F40rad L EOTIZEWTIS 4% %7 L, 40 rad i
BEINLERCH -7/ (F17). BIEQLAIE40 rad L)k
OB T rad KA OB I L ATHMEIZ S THET
hotd, COZEIKHMIIARETIE 2,7 (F£18).
L LTI R A2 5 & 3 X 40 rad 1) L oo B 7 0 A 45 2
OEOAPWMEIZERT 220 rad RECL L TE
X, TOZEIIHKEMICHEREBTH-2 (P < 05) (#19).
ZOMOAEIBANE L BROAESIZOVTHE, Z2o0
MEBHOMIIEEELZE 2o 2.

EOEERE. 2121 (40 rad i A° 180 4] & 40 rad L),
ARG oV T O &R DT E & R L 2D
COMBIIEBEEIZIOVWTOEIRD Ao /.

g, VSN EURESEAOBEOER %40 rad
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TZR IR -7
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indices as family income, number of tatami mats per
member, and occupation of the head of the family.
However, in all groups, class 1 (highest socioeconomic
class) showed the lowest prevalence (Table 20).

The prevalence rate tended to be high in heavy smokers
(Table 21), and likewise to be high in those whose intake
of alcoholic beverages was large. In both cases, however,
the difference was not statistically significant.

In regard to dietary habits information was available on
the intake of foodstuffs mentioned below.
number of cases with available information was limited

However, the

and no statistically significant relation was noted between
the prevalence rate of gastric carcinoma and frequency of
intake of these foods: boiled rice, bread, noodles, buck-
wheat vermicelli, fish, meat, ham, sausage, butter, cheese,
eggs, miso (bean paste) soup, bean curds, milk, dried laver,
kelp, pickles, preserved food boiled down in soy, Japanese
tea, black tea, coffee, candy, and fruits (Table 22). A
tendency was seen for the prevalence rate of gastric
carcinoma to be high in those with a high intake of boiled
rice in comparison with those with a high intake of bread
and noodles, but the difference was not statistically
significant. Further, no definite trend was noted between
intake of milk and prevalence rate of gastric carcinoma.

The blood type was known for only 54 of the patients
with gastric carcinoma. Analysis of prevalence by blood
group and histologic type is given for 38 of these patients
in Table 23 but the numbers were too small for statis-
tical interpretation.

HROBEAE CHHNAEZLS N2 o2, LA
LuFhofizesnw T LIS OEmi S - 2%

) TR RAR 0 FERESHE &R L /- ($£20).

BUER D ZWE B LU 7 Vo — VIO £ v # (o A
AEmutHm AR N (F2) AT HEaanicizf
Th o,

BEEMIZHAL TETEOZER I THEIUAE G5
M, —EcHlss e s <, RO & HH
DEELOMICHKIN I AROZIRD LN L 2o /2
HeE, S, 3EA, £, A, B,
F—X, B, 2L 5, W, 43, o0, &
B, i, o< RE, BAE, HE, T,
b0 (FR22). RKeEAHEEOBVHEIL, Sy, I
CAGERTSHEDGVE L LT HEOMEE D &y
A A& 6 b, AT EEET R AL, £
3L oo BERUSHBE & W8 o0 BHEE & o0 [IZ 1E — 5 o0 i AR
Lot

Nh, Y=t—-Y,
Ny —

a—k—,

BEEMD, MEROHML TV L 040 T
Hot. BRI E&HD, Bz >» TN &
CHHAE RN & 5 B O SR & BT L 22, Bl s &
NLHwnT, KEMBRRILTE L o 1.

TABLE 14 PREVALENCE OF GASTRIC CARCINOMA, TUBULAR MEDULLARY TYPE,
BY T65 TOTAL DOSE, CITY & SEX, 1961-68

#:14  TESAAEA, WA & & UER 2 & 5 B IRE RS % oo BHEE, 1961 — 684

T 65 Dose #t it (rad)

City Sex Statistic Total m Test
# i i ot #t 0.9 10.39 40-179 180+ rl;ﬁr:uoiwn H B E
Total #t Autopsies I Fi 2 2284 1432 433 264 99 56
Carcinomas  Observed
R W% 72 44 15 9 4 0
Expected
1015 % 46.3 13.4 8.1 2.8 1.5
O/E
BREE /T i 0.95 1.12 1.12 1.43 0.00 NS
Hiroshima Male % 0 BEH 35 24 7 2 2 0
Y O/E Mz d -/ MfF 1.01 1.21 0.58 1.61 0.00 NS
Female % 0 %Y 26 15 6 5 0 0
O/E #R%e £ MR & 0.92 1.06 1.79 0.00 0.00 NS
Nagasaki Male % 0 WEH 10 4 2 2 3 0
e O/E 7. JHiF i 0.75 1.16 1.17 3.34 0.00 0.05>P>0.01
Female 7 0 W% 1 1 0 0 0 0
O/E B% g 18k 4 1.41 0.00 0.00 0.00 0.00 NS
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TABLE 15 PREVALENCE OF GASTRIC CARCINOMA, TUBULAR MEDULLARY TYPE,
BY T65 TOTAL DOSE, CITY & SEX, 1961-64

F#15 TeE5#MER, #iials & UMERC & 2 IR B SR 04, 1961 —64£F
City Sex Statistic Total 765 Dose WA (rad) = Test
o . N nknown i
i t o # 0-9 1039 40179 180+ gy PEIERE
Autopsies 1 # 1228 769 230 153 52 24
Carcinomas Observed 36 19 7 7 3 0
g BLEE M
Expected 23.0 6.5 4.6 1.3 0.6
LUEGE e
O/E 0.83 1.07 1.54 2.37 0.00 0.05>P>0.01
WLEE g/ T B
Hiroshima Male % 0 Wlmlt 15 8 3 2 2 0
15 B O/E MIE#/HiFE 0.79 1.26 1.24 3.11 0.00  0.06>P>0.01
Female “ 0 =N 16 8 4 4 0 0
Q/E HR%E # /R i 0.79 1.81 1.90 0.00 0.00 NS
Nagasaki Male 3% 0 WEE 4 2 0 1 1 0
He O/E %t MATR i 0.94 0.00 1.41 5.34 0.00  0.05>P=>0.01
Female % 0 W% 2 1 1 0 0 0 0
O/E W% AR 1.39 0,00 0.00 0.00 0.00 NS
TABLE 16 PREVALENCE OF GASTRIC CARCINOMA, SCIRRHOUS TYPE, BY T65 TOTAL DOSE,
CITY & SEX, 1965-68
#16  TOESAMER, #HM & £ OMERNIZ & 2 i T S O HE, 1965—68F
T65 D
City Sex Statistic Total ose ¥l (rad) e Test
. - nknown . -
i % At i 09 10-39 40-179 180+ T M E
Autopsies &l 1# £ 936 595 177 96 39 29
Carcinomas Observed
b E B 24 12 4 3 2 3
Expected
W 14.7 4.5 2.2 1.9 0.6
O/E
TR K/ R R 0.81 0.88 1.34 1.08 4,72 NS
Hiroshima ~ Male % 0  B®EH 6 2 1 1 1 1
I & O/E T B WATE B 0.48 0.95 2.06 5.29 17.31 0.05>P>0.01
Female % 4] HEE 13 7 3 1 1 1
Q/E  BlsEd IR 0.86 1.17 1.17 0.78 5.87 NS
Nagasaki Male % 0 T B 5 3 0 1 0 1
3] O/E  BR%E 4/ MR 1.25 0,00 1:11 0.00 2.45 NS
Female % 0 WEK 0 0 0 0 0 0

O/E BEE /B
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TABLE 17 MACROSCOPIC TYPES OF GASTRIC CARCINOMA BY DOSE GROUPS

#17 HEFERNIC LS BEO ARG E
<40 rad 40+ rad
Trpe Numb Numb
1B & 45 umber umber
PR & 7 B % o & P
Polypoid ) — TR 6 4.5 4 15.4
Fungating ¥ RE 80 59.7 14 53.8
Penetrating Mm% 28 20.9 5 19.2
Linitis plastica 4 % 4 B 2 BY 15 11.2 2 1.7
Unclassified oy M A g 5 3.7 1 3.8
Unknown T 66 12
Total #Et 200 38
* Excluding unknown macroscopic type cases MIRAGZ M A THTH 20 & v 22
TABLE 18 LOCATION OF GASTRIC CARCINOMA BY DOSE GROUPS
#18 HEWMNIC L A2BEOLNA
: <40rad 40+ rad
Location " o
umber umber
i " g5 " g%
Cardia s [ 9 6.8 4 15.4
Fundus BIE S 28 211 6 23.1
Pylorus 124 " &0 58 43.6 11 42.3
Cardia-+fundus P86+ B I 12 9.0 2 T
Fundus +pylorus 7 5 i+ 10 7.5 3 11.5
Cardia+fundus+pylorus P+ W 5 A -HEAMED 16 12.0
Unknown kL 67 12
Total it 200 38
* Excluding unknown location cases #i{L ' T TH 2 M & Frv 7z
Location of total cancer/dose: not significant W DA MBI FETE L 2o 2~
TABLE 19 LOCATION OF TUBULAR MEDULLARY TYPE BY DOSE
10 AR A0S & A B ARARE B o B AL
) <40 rad 40+ rad
Location
i Number Number
up ﬂ %* ﬁ %*
Cardia FEE [ 8 2 4.1 4 36.4
(0.05>P>0.01)
Fundus I AL 10 20.4 1 9.1
Pylorus M 30 61.2 4 36.4
Cardia+fundus WM {6+ P S 3 6.1 1 9.1
Fundus+pylorus {5 i€ -+l &40 2 4.1 1 9.1
Cardia+fundus+pylorus M6+ B I S+ 1415 2 4.1
Unknown ERL| 10 2

* Excluding unknown location cases B (A7 W T & 5 flidFr s 2
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TABLE 20 PREVALENCE OF GASTRIC CARCINOMA BY SOCIOECONOMIC CLASS
#20 tH% - BEFIIRSARAC & 5 W oA

Statistic Class [ #k Total
Hoat 1 2 3 4 i

Family income % it &L A

Autopsies  #I# ¥ 173 516 1111 165 1965

Gastric carcinoma W# 0 # % 8.7 12.8 10.4 9.1 10.7
Mats per person U & 0 %72 0 @& 8

Autopsies IR E44 307 1015 692 2014

Gastric carcinoma WD % % 9.8 11.0 10.5 10.7
Occupation of household head
L4 3 o0 B 3

Autopsies EIRT 'S 111 319 458 169 1057

Gastric carcinoma Wi 0 # % 10.8 11.0 14.0 11.8 12.4

TABLE 21 PREVALENCE OF GASTRIC CARCINOMA BY SMOKING & DRINKING HABITS
(LIFE SPAN STUDY SAMPLE, MALE)

F21 WMME - SOEBRA I A B OBEE (RGHESROR)

Smoker B2/
Total
Non. Ex. Light Heavy -
e MY SN q 2T '
Autopsies 1 I & 46 49 129 78 302
Gastric carcinoma ¥4 @ F % 13.0 10.2 14.7 16.7 187
(Light <20/day, heavy 20+ /day 1 B#% & 7218 2204 % ilh, HoM#: 1 A20F L L )
Alcohol iR
Total
None Slight Middle Heavy it
L & it th £
Autopsies #l # £ 51 17 23 16 107
Gastric carcinoma ¥4 % 11.8 11.8 8.7 31.3 14.0

(Light <100 ce/week; middle 100-299 cc/week; heavy 300+ ccfweek » — 1A} 100 cesfiff; = — 13 100 —
299 ce; % — 1B 300 cckl k)

TABLE 22 PREVALENCE OF GASTRIC CARCINOMA BY DIETARY HABITS
(ADULT HEALTH STUDY SAMPLE, MALE & FEMALE)

#£22 BN LS HEOHEE (KARERELSROB L)

Per Day 1 Hiz» &

Total

Rice #:fR ¢ fEHL Once Twice 3 Times st

1[m 2m 3 [m

Autopsies I t £ 3 39 113 155
Gastric carcinoma W# 0% % 0 12.8 15.9 14.8
Per Week 18122 & Total

Bread /% ¥ MR <2 2-4 Daily 3L A LiEH it

Autopsies il i £ 99 24 32 155
Gastric carcinoma #H# 0% % 15.2 20.8 9.4 14.8

—_—
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TABLE 2

Per Week 1122 % Total

Noodles 7 &' A O FH <2 2.4 Daily (& & A L5 H i
Autopsies #ll i £ 88 58 9 155
Gastric carcinoma W O % 18.2 12.1 0 14.8
Milk “FFL o #EW
Autopsies i & 71 25 59 155
Gastric carcinoma H#iOH % 15.5 12.0 15.3 14.8
Butter or cheese
Ny —F 3 F - XOER
Autopsies | & 112 26 17 155
Gastric carcinoma Wi o #E % 17.9 11.5 0 14.8

Boiling Hot Warm Cold Total
Temperature Taste #H0)iE % i B B Y at
Autopsies #| i £t 15 68 59 13 155
Gastric carcinoma W M # % 6.7 14.7 15.3 23.1 14.8

TABLE 23 ABO BLOOD GROUPS OF PATIENTS WITH GASTRIC CARCINOMA OF THE THREE MOST PREVALENT
HISTOLOGIC TYPES

%23 Zo0EEHMAT O BEG o ABO Mg Y
Type Total A B AB ] Unknown
it it Number £ % Number # % Number # % Numher # % E
Papillary tubular
FLEEMRE B i 34 2 28.5 3 42.8 1 14.2 1 14.2 27
Tubular medullary
R L — 98 4 33.3 2 16.6 1 8.3 5 41.6 86
Scirrhous
FHEE B e 97 4 21.0 6 31.5 3 15.7 6 31.5 78
All autopsies
G B ] oo 2908 177 117 39 125 2450
Gastric carcinoma
EHEE e 326 15 27.7 14 25.9 8 14.8 17 31.4 272

Percent excluding unknown blood group cases. [l & A8 4 5l & f5 v 72 & 7 52

DISCUSSION

Gastric Carcinoma Prevalence Rate. The age and sex
distribution of gastric carcinoma in this autopsy series
presents generally the same trend as reported for all
Japan. In the distribution by age, a high rate is present
in the fifties in males, but in females a peak is formed in
the forties.
repm‘ted.21

This phenomenon has been previously
In European and American countries, a
similar trend has been noted in Sweden in the gastric
carcinoma statistics for 1958-63,%% but the reason involved
is unknown. However. age specific rates for single
diseases cannot be interpreted by themselves since they
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are affected by interaction of all disease specific rates
and if a process becomes more frequent with age {e.g.
stroke, of necessity, other rates go down).

The prevalence rate of carcinoma was higher in Hiroshima
than in Nagasaki, but geographical differences in the
incidence of gastric carcinoma are seen elsewhere in
Japan as well as in other countries.®® Segi et al®*
calculated the standardized gastric carcinoma mortality
index by Japanese prefectures for 1950-59 by the indirect
method. With the index for all Japan placed at 100, the
index for Hiroshima Prefecture is 80-89, and for Nagasaki
Prefecture, 79 or less. Social environment and dietary
habits have been mentioned as causes for this geographical

difference, but a definite cause has not heen established.

Histological Classification. Gastric carcinoma presents
a variety of histologic patterns and many reports have been
made on their significance.**" The Japanese Pathologi-
cal Society through its Committee on Histological Classi-
fication of Gastric Carcinoma is endeavoring to standardize
the description of the histologic patterns.” However, the
diversity of the histologic pattern may be of some
significance in the relationship between cancer cells and
gastric tissues.

Histological classification depends to some extent on
individual judgement. Two or three histological character-
istics may coexist and although classification is made
according to the predominant pattern, determination of
predominance varies with the pathologist. Further, there
is a variation depending on location even in specimens
selected from the same tumor.
Tauchi and his associates,?*3* reported that scirrhous
gastric carcinoma is frequent in younger ages and in
females and the tubular medullary type in older indivi-
duals and in males. They mention that importance should
he attached to location of the tumor growth rather than
to difference in the cell type with age.

Infiltration Level of Carcinoma and Metastasis. Itis
generally reported that carcinomas characterized by
typical glandular formation show little tendency to invade
the gastric wall while poorly differentiated types frequently
reach the serous surface. The same finding is noted in

Metastasis to organs adjacent to the
34

the present study.
stomach is seen as frequently as reported by Kitamura.

Gastrie Carcinoma Induced by Radiation. Experimen-
tal attempts have been made to produce gastric carcinoma
in animals through the oral administration of carcinogens.
However, litfle work has been done on the experimental

MERBOMAEERICL > THEEZT, —D0OEKESE,
A IEERORBRBRAEMRE LI LR T, B
LD EROEMRNEIRESF TRT L2256 THS.

LEEDBBOBEETBMOZINLI) EEL -2,
DEBICHEHZEDS Z L, HRMIZL,® BERE
Wi WTEALNBEIETHS. HASIE 1950—594:
OB R (LR e e MR R VR LTV B
p, HEEZE% 100 &+i4E, LBEE80—89TH Y,
BB TFTH 5. ZoMEEOREZ> v T,
HemBEs LUEERA ST T VY, FEREIR

WEsNT

H

LA ZE Ly,
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development of gastric carcinoma by radiation. Some of
the more outstanding studies in this area are those of
Upton et al” using radiation from atomic hombs, those of
Nowel et al® and Castaner et al’ using whole body
neutron and X-ray irradiation, and those of Hirose!%:!!
and Nagayo'® by local irradiation with massive doses of
All of these experiments indicate that gastric
carcinoma can be experimentally induced in animals by
irradiation, but that the incidence rate is low. In acute
lethal radiation of the gastrointestinal tract, changes are
found first in the small intestines and later in the mucous
membrane of the stomach. A probable reason for the low
incidence of radiation induced gastric carcinoma is that a

X-ray.

radiation dose sufficient to induce gastric carcinoma
produces lethal damage to the small intestines and acute
gastrointestinal death.

Murphy et al® in a report based on the surgical and
autopsy material obtained from the A-bomb exposed people
of Hiroshima during 1948-57 found no difference between
the exposed and the nonexposed in the frequency of
gastric carcinoma, age composition, postoperative survival
time, histologic pattern, or location of the tumor. In the
present study also there was no consistently significant
relationship between the prevalence rate of gastric
carcinoma and radiation from the atomic bomb. However,
in males in both cities who were exposed to radiation and
who died in the period 1961-64, there was an increase
in the prevalence of the tubular medullary type and in
males exposed in Hiroshima who died in the period
1965-68 the scirrhous type was increased. The tubular
medullary type was more frequently distributed in the
cardia in the high dose group (40 rad or more) than in the
low dose group (under 40rad), but the reason is as yet
These findings suggest the desirability of
conducting a long-range follow-up study to accumulate a
larger number of cases and to determine whether these

unknown.

relationships are true or chance findings and whether
they will change in the future as well as to study the latent
period for the development of gastric carcinoma.

Other Factors. Various factors are related to gastric
carcinoma and in this study such socioeconomic factors
as smoking, drinking, and dietary habits were considered.
Our findings are generally in agreement with the findings
reported by other workers.*-37

18

LA5BWMOFRFEEIE L E v, Upton 5 7 OJE T-HEm (2
& 5 FEB,, Nowel 5,83 3 L1 Castaner 5 9 ¢ fift
FHIUXBERACTOEGMH, 4500 K, 1
EEOARYXBORATBHII LI BBESRZ b L
Z2LOTHD. WTFRIZEWT & EERIY I BRAHIZ & -
THE2ERTA2ZLEARTHL22EERLTIEVS
2, TORBREEV. BEFEELLoTRESLS
Mo BIBE O RMEREE T, BT h T ABITNEE
fEARFL, BHBEORE Tz oBRIOR 5. R HH
ROBFEEERERSEVDOE, BRMiBEks LI HOR
o Rt meid, AIRICEFEMEE R D S FI5
FEERNLGZILHITELZVOIZOEETHIEELS
3.

1948— 574 0 5 ks TR R R 3 O R 40T 4 0 5 2 OV 12
DWTIT%H o 72 Murphy 5 3 OFFRIC L iE, #RE &
FERARE & I B OB, EMN, FlfRES
r, AR, MR SREEAL A KR AR Sh ot
FEICHEWTE, BROEE - HBERLOMICE
—ML-EBE2MBEEIRD N2 KR BL VKR
O FBAET 1961 — 64 FE R FEC U 7= f 0 02 1 B e M
OB IZRMA RSN, F/21965—68HFE 2 LAZILEBD
BYEHRE ML OB SIS S S h . HERIR
RS AE AT (40 rad SR ) 12U T @ ARELEE (40 rad
PE)izHwTHMEc£{ s m+3MA&2ELY», £
OHBETHATHS. LD EOFRRIE, 20k ) 2HENF
HES, BAOREY, FERRELRLTVL DD, B
WOBRMAOEEE L b2 5 IZERHE S LR
DBERERGTV(NEZL2RETIHNTH S.

ZTOMOER. FHHOBEIZFLARALBEENMS
LTwah, FRETIHEE - BFNERD I 5, BUE,
MEOEMsLPABM I v TRELRAL. 70
BRESNZMRGHER ST o|MEITTE-BL TV S,



MASTER FILE NUMBER OF 326 GASTRIC CARCINOMA CASES
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