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Table 1 Sex distribution and distance from the

hypocenter
“_ Dist I I
S Apee Within More than | Secondary Total
2.0 km 2.1km exposure ota
LCases TRl | | o
Male | 80 (58.4) | 94 (56.0) | 146 (55.3) | 320 (56.2)

Female 57 (41.6) | 74 (44.0) | 118 (44.7) | 249 (43.8).
Total 137 (24.1> | 168 (29.5) | 264 (46.4) | 569

Table 2 Mean age, age distribution and distance
from the hypocenter.

Distance [ Sond [
Age <2.0km | >2.1km | 7200V Total
distribution .

20~3% | 4 29| 5 30| 2 08 U 19
0~49 | 8 58| 2 149 16 61| 49 86
50~59 31 22.6| 34 20.2| 53 20.1|118 20.7

6069 | 46 33.6 54 321100 37.9|200 35.1
70~79 | 41 29.9| 42 25.0 81 30.7 164 28.8
80~89 6 44| 7 42 12 45| 5 44

w0 1 07 1 06 2 0.4
Mean age w_63‘9 . 62.4 64.8 . 63.9—
Total | 187 168 | 264 569
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T TH - (Table 3),

3 BiELIERE

IR C B EEMAOTRE, FTBRE, BE
PIBRE & X CIRBMIBRE e C e B L. TETER
RILEIEREN BFEH85.4%, RIREEGERE1388.7%,
2 RBIREBT. 1B TH o 7o, EEHHEFHOTKREK
DRRENL S THENERE L ot BETR
RIZOWTH AR TH -7 (Table 4),
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Table 3 Age distribution and mode of exposure

' Mode of | _D' 4 Iﬁ
exposure recty econaarily
Qgte buti P exposed | exposed Total
istribution <d

30~39 "9 30 2z 08| 11 1.9
40~49 33 108 16 61| 49 86
50~59 65 21.3 | 53 20.1 | 118 20.7

6069 100 32.8 | 100 37.9 | 200 35.1

70~ 83 27.2 | 81 30.7 | 164 28.8
80~89 13 43| 12 45| 25 4.4
90~ L2 07 EERY
Total | 305 264 | 569

Table 4 Type of operation and distance from the
hypocenter

Distance |
Secondary
W <2.0km [ >2.1km e posure | Total

Resection 117 (85.4)|149 (88.7) 230_(87,1) 496 (87.2)
Curative 92 (67.2)(122 (72.6)|177 (67.0)(391 (68.7)
Non-curative | 25 (18.2)| 27 (16.1)| 53 (20.1)|105 (18.5)

Non-resection | 20 (14.6)| 19 (11.3)| 34 (12.9)| 73 (12.8)

Total 137 168 264 1569

Table 5 Depth of cancerous invasion in the stomach
wall and distance from the hypocenter

2 Distance [ '
M <2.0km | >2.1km Secondary | Total
of invasion )

= 19 162, 15 10.1] 36 15.7 | 70 14.1
sm | 24 20.5| 44 29.5| 35 15.2| 103 20.8
 pm 25 21.4] 30 201 50 21.7|105 21.2
s |14 IZ.O-E 18il 42 HI 8 16.7
s 3 29.9| 33 22.2| 67 29.1 135 2.2

Total 117 149 230 | 496
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7o, sm i TEREMEEEALVVERICSH 505, MoOB
BEHCIEBEAL LRI - (Table 5.
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WBER I FRYURAO Y v HEBOFEYR
HLf, WThoRTh U v HEBoBERII0%
METHY, BEEILRLS—FEOBFRLALRL -
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BRI B BYRAIOREREDEEXRE L
fr. DV AEBEEMERIGTROBETH73.3%0 5
R DOMTH -1z, BIRREBHEE$24.3%50
26. 8% DHETH oTe, WThOBELEREYRDR
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Table 6 Lymph node metastasis and distance from
the hypocenter

22 Distance |
L Secondary
m))’g’ép <2.0km | >2.1km Eerosire Total
metastasis |

n(-) 58 50.4| 77 52.7 | 110 49.1 245 50.5

n (+)

57 49.6| 69 47.3|114 50.9|240 49.5

Total 115 146 224 485

Table 7 Degree of invasion into lymph vessels (ly)
and veins (v) according to the distance from the

hypocenter
w <2.0km | >2 1km |Secondary g,
(]))feigrzsgsion - o
Iy (=) | 31 267 38 26.0| 5 25.2|125 2.8
Iy (+) 85 73.3| 108 74.0 | 166 74.8|359 74.2
Total |16 | M6 |22 | 484
v(—y | 84 75.7]104 732159 74.0|347 74.1
T v(+) | 27 243 38 26.8 56 26.0 121 25.9
" Total 1 142 215 | 468

Table 8 Growth pattern of the cancer and distance
from the hypocenter

Distence <2.0km | >2.1km | Secondary | g
T . exposure
. 37 32.5 | 42 29.0 | 58 25.9 | 137 28.4
8 | 4 395 | 54 372 | 98 3.8 197 40.8
v | 32 28.0 | 49 33.8 | 68 30.3 | 149 30.8
" Total | 114 lus o | 483 o
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<, REBEER, 2KEEFOEC L 2afER
CHEPEEZEI Lo, BRTFBIV y BF T
—EDMEIL T h 7o (Table 8).
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B AL EE T BB IR REST 3%, EIEHIER
59.7%, 2 KBBRET0.4%TH -7, EHLEE T
Th%h42.7%, 40.3%, 29.6%Th -1, Thbbd
WThORBEER LSS LEROTT RS o 1,
U CGRERGREO H RIEE R L v B LE
ENSUCAEBER -7, 2RBEHECHESL
RESR—BL IO THBHH, FAREEEREL 2 kE
BRI ORESEEE L 2 RFEHLOMTRER
#7233 -7 (Table 9.

EEGER & 2 REENO 2B CRBE 458
BiTot, HEHREH TES(LEE 1.4%TH S
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HEGEH TR 2REER L v ERCEMBELS
o7z (Table 10),
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Table 9 Histological type and distance from the

hypocenter
B = Distance I |
Histor | <2.0km| >2 lkm "G S0CbY Total
logical type g
Well differentiated | 67 57.3| 89 59.7|162 70.4(318 64.1
Poorly differentiated 50 42.7) 60 40.3| 68 29.6[178 35.9
Total 117 149 230 496
NS —L-p<0.05
p<0.05

Table 10 Histological type and mode of exposure

' Mode of | [

€Xposure | directly | indirectly
Histol- exposed | exposed Total
ogical type |

Well differentiated ;156 58.6 | 162 70.4 | 318 64.1
Poorly differentiated | 110 41.4| 68 29.6|178 35.9

Total | 266 [ 230 496
p<0.01
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TIHHEIAL BN h -7 (Table 11),
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Table 11 Age, histological type and distance from
the hypocenter

A;;S "m..DiStf“_‘_"‘f <2.0km | >2.1km |econdary qypy

welldif. | 6 545 10 37.0| 8 50.0| 24 44.4

~19 Lpoorlydif.' 5 45.5|17 63.0| 8 50.0 | 30 55.6

| total | 11 7 16 T

welldif. | 12 46.2 | 15 48.4 | 30 66.7 | 57 55.9

50~59 | poorly dif. | 14 53.8 | 16 51.6 | 15 33.3 | 45 44.1
total |26 | al 5 |0

| well dif. |25 59.5 | 3 68.1 |58 66.7 115 65.3

60~69 | poorly dif. | 17 40.5 | 15 31.9 | 20 33.3 | 61 34.7
total | 42 2 | &1 | 176

) welldif |24 63.2 |32 72.7 | 66 80.5 | 122 74.4

70~ | poorly dif. | 14 36.8 | 12 27.3 16 195 42 256
total | 38 4 '8 164

70 years of age or older
(< 2.0 km)—(Secondary exposure)mpp<0.05
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RSORALL T B4 L AEEH % <, 60 LTk
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RETIHIAEN LD 57 (Table 12),
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HIRE NI R FMBID stage SEEBH L,
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(Table 13).
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FUIRFI R Fo i RRETREME Lic, 5EEFR
RITHRBRBTREY T40.2%, RIEEREGBRET45.2%, 2
REBEETL3ARTH -T2, bIrICE IRGICHE
LTh, 5SEEFRILThLZhoFET50.0%, 51.9%,
50.9% CTHh-te. ThbLEFBTHEEZLRD R
ot (Fig. D.

% B

HREEROFWMAIS6IBI O 5 5, EEFHEEZ
53.6%, 2 REBEITL6.4%TH -7, BEERESZD
ANBCDTHEHN, MEDOBTRERZEX -1,
T HHDHERE BT W MBI T, BiiE s
63.7%, H®&E236.3%THH, MESD LFHEI DR—
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Table 12 Age, histological type and mode of exposure

TR Dol |
well dif. 16 42.1 8 50.0 | 24 44.4
~49 . poorly dif. _22 57.9—. 8 50.0 | 30 55.6 —
- | tota1—|_ 38 16 _54 B _:
well dif 21 47.4 30 66.7 57 55.9
50~59 | poorly dif. F 30 52.6 | 15 33.3 | 45 441
[ total 57 - 45 Bl 102 '
| well dif. 57 64.0 58 66.7 | 115 65.3
60~69 | poorlydif. | 32 36.0 | 29 33.3 | 61 347 .
I total I 8; [ 87 __176 l
well dif 56 68.3 | 66 80.5 | 122 74.4 |
i T~ '_po;rly dif. 2% 31.7 | 16 19.5 ' 2 %6
exposed L total | 82_ i _82_ 164 _ exposed
* p<0.05 ** p<0.01
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Table 13 Stage of cancer and distance from the hypocenter
o Ditance [, ) B >_2 1km S ALy Total
Stage § . : | B exposure _
I 52 38.0 70 41.7 91 34.5 213 37.4
1 12 8.8 26 15.5 33 125 | 71 12.5
m 25 18.2 22 13.1 57 21.6 | 104 18.3
v 48 (28) 35.0 50 (31) 29.8 83 (49) 31.4 | 181 (108) 31.8
Total i 137 _ 168 264 569
) resectable cases
Fig. 1 Cumulative survival curves according to LD EBRbhB,
the distance from the hypocenter. (Non-resected BRERICAEREILD R T, MESDE
cases are included) BREDOERTS AETH -7, Lo LABRARTEE
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Clinicopathological Observation of Gastric Cancer in Atomic Bomb Survivors,
Relationship with the Distance from the Hypocenter

Hisashi Oshiro, Kazuo Inagaki, Hideki Odan, Takao Hinoi, Masafumi Kikkawa, Tamaki Nakatani,
Naoki Haruta, Issei Tanaka and Yasuji Yamamoto
First Department of Surgery, Hiroshima Prefectural Hiroshima Hospital

On the basis of the distance from the hypocenter, 569 cases of gastric cancer in atomic bomb survivors operated
on during the last 23 years were divided into three groups: a closely exposed group consisting of 137 cases at sites
within 2.0 km from the hypocenter, a distantly exposed group comprising 165 cases at sites more than 2.1 km from
the hypocenter, and a secondarily exposed group composed of 264 cases. Poorly differentiated carcinomas occurred
at a rate of 42.7% in the closely exposed group, 40.3% in the distantly exposed group, and 29.6% in the secondarily
exposed group. In other words, each of these three groups contains more cases of well differentiated than poorly
differentiated carcinomas, but it is also true that the number of cases of poorly differentiated types increased as the
distans from the hypocenter decreased. Furthermore, the difference between the directly, i.e. the closely and
distantly exposed groups, and the secondarily exposed groups is significant. In our analysis based on the subjects
ages, in the directly exposed group poorly differentiated carcinomas accounted for 67.9% of the carcinomas in
patients under 50 years of age, 52.6% in their 50s, 36.0% in their 60s, and 31.7% in those 70 years of age or older.
Thus, poorly differentiated types are more frequent under age 50, whereas, the well differentiated ones are
prevalent in patients 60 years of age of older. In the secondarily exposed group, the incidence of poorly and well
differentiated types is similar in patients under 50 years of age, but in other age groups well differentiated
carcinomas are found more often. On the basis of distance from the hypocenter there are no significant differences
in resectability ratios for gastric cancers, extension to the stomach wall, lymph node metastasis, vascular invasion,
staging or survival rate.

Reprint requests: Hisashi Oshiro First Department of Surgery, Hiroshima Prefectural Hiroshima Hospital
1-5-54 Ujina-kanda, Minami-ku, Hiroshima, 734 JAPAN






