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BACKGROUND

In 1958 Murphy and Yasuda' reported prevalence of
stomach cancer in 880 autopsies and 11,119 surgical
specimens examined at ABCC from 1 December 1948 to
30 June 1957. Gastric cancer rates for persons within
2500m from the hypocenter at the time of the atomic
bomb were not significantly different from those at
2500-10,000m, or beyond. Although that study was
handicapped by considerable bias in the autopsy series,
poor estimations of radiation dose, and no defined
population base, their implication that stomach cancer
has not developed excessively in survivors remained

unchallenged.

In 1959 Knittle® reported five cases of gastric cancer
with achlorhydria in the ABCC-JNIH Adult Health Study.
He tested 1200 subjects for achlorhydria, a commonly
accepted factor associated potentially or actually with
gastric cancer. He demonstrated that achlorhydria was
common in the Japanese and increased linearly with age.

Gastric cancer is the most common type in the Japanese,
accounting for almost half of all malignant neoplasms in
Japanese men. Its yearly incidence has been estimated
between 1.19% and 3.74% for males and 1.00% to
1.83 % for females,” and higher estimates have also been
made.

An attempt is made here to ascertain whether our own
records held clues concerning the clinical picture of a
precancerous state among those who eventually developed
gastric cancer. This problem is especially relevant at this
time since cancer incidence is expected to increase sharply
in the Adult Health Study because of the aging of the
sample members. Over the next 5 years, between 20
and 25 new cases may be expected to develop in this
sample. The personal and clinical characteristics of
Adult Health Study subjects who have developed gastric
cancer are analyzed and presented here.
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MATERIALS AND METHODS

In 1965, the Departments of Medicine and Radiology
cooperated in a search for all confirmed cases of gastric
cancer in the Adult Health Study. A listing of all diagnosed
cases, furnished by the Department of Statistics, was
initially used. Additional cases were found in the
Hiroshima and Nagasaki Tumor Registries, and reports
of the surgical pathology consultation service. The maxi-
mum pertinent information available for each case was
recorded. Long intervals between death and our case
reviews often precluded extensive help by physicians and
hospitals involved.

The clinic record of each subject was abstracted for age,
sex, first gastric symptoms, hematocrit, white blood cell
count and differential, the presence of hlood in the stool,
body weight on each examination, and radiologic,
pathologic, and death certificate information. The X-ray
films of each case were reviewed without knowledge of
previous impressions of findings. A case was included
if there was unequivocal histologic, surgical or radiologic
evidence of gastric cancer.

RESULTS

Ninety males and 59 females with gastric cancer were
felt to be adequately documented. In 14 cases, diagnosis
was by death certificate information only; histologic,
surgical, and radiologic material was reviewed for the
remaining 135. Thirty-nine cases (22 male; 17 female)
were excluded by this review because of insufficient
evidence of gastric cancer. All cases reviewed are listed
(page 8,9) and reasons for rejection indicated. Not
many criteria for exclusion were necessary; repeat
gastrointestinal series, and/or gastroscopy had already
disproven a number of suspicious cases. Some had benign
disorders erroneously coded as cancer.

Characteristics of Persons Who Developed Gastric
Cancer After review, 94 cases of gastric cancer were
felt to be well documented histologically or had virtually
unequivocal clinical and radiologic findings (two other
cases were available, MF - and [ 1ot pending
final evaluation at the time of the analysis). Over one
third of these were diagnosed initially at ABCC. Approxi-
mately 70 % had a complete physical examination antedating
the diagnosis of gastric cancer. Time intervals from the
last ABCC examination to diagnosis varied, but two thirds
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TABLE 1 STOMACH CANCER PATIENTS

#1 BEBEH
Age at Male Female Total
First Symptom %« it
B OERD B b L ER
<40 2 6 8
40-49 6 6 12
50.59 24 11 35
60-69 16 8 24
>70 9 6 15
Total &#f 57 37 94

TABLE 2 FAMILY HISTORY OF CANCER

2 WMOFKE
History % B% B¢ Male % Female % Total &t

Stomach Parent # ... 4 2 6
W Sibling M2 ... . 0 1 1
Spouse BEMBE ..o 0 2 2

Other O srs, 0 0 0

Cancer, Other Site % @{hOE O ........ 6 1 i
Negative' B oo nmmiinmstinimm. 38 26 64
Unknown T conaaiaasnnmmsiiis 9 5 14
TGEAY A i s ot s e 57 37 94

of these patients were examined within 2 years of the
date of diagnosis and were apparently free of cancer at
the former examination. Over half of them returned to the
clinic at some time following diagnosis and treatment.

Distribution by age and sex at the time of initial symptoms
attributable to gastric cancer is shown in Table 1. All
except 14 of the 94 are dead, the greatest proportion of
deaths having occurred among those from the 40-59 year
age groups. Six women and two men under age 40 de-
veloped gastric cancer. Thisis an unusually high proportion
of the total, considering the exponential rise in reported
incidence rates with age and the age structure of this
sample. The youngest male became symptomatic at age
24 and the youngest female died within 7 months of initial
symptoms at age 23.

Of those reporting, 20% gave a family history of cancer
of the stomach or other sites—a frequency not substantially
different from that reported by all Adult Health Study
subjects. Two of the females reported stomach cancer in
their husbands (Table 2).
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A general occupation category available for two thirds of
the males is shown in Table 3. A socioeconomic gradient
is apparent in that relatively few belonged to the pro-
fessional or managerial categories, but the same gradient
was present in the total Adult Health Study sample.

An attempt was made to date symptom onset to see whether
there was any evidence that early detection might enhance
survivorship. A greater proportion of those with symptoms
of more than 1 year duration survived more than 1 year
after surgery (Table 4). The median survival time after
surgery was 15 months for males and 24 months for
females.

Upper gastrointestinal series and surgery were the defini-
tive modes of diagnosis (Table 5). Of great interest was
the low frequency in this series of silent gastric cancer
detected solely by necropsy.
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TABLE 3 OCCUPATION CATEGORY —MALE

*3I MESE-B

Category 4 i Number ¥ %
Sales Work B TE T BE R vt o s S s B 13 37
Craftsman or Production Process Worker f£fE T & 72124 TN H 9 26
Farmer, Lumberman, Fisherman £, 8REWHE . 5 14
Administrative ‘WEOBRERE R . innnmnnanissmiiae 3 8
Professional or Technical BRI AR EBEUOE 2 6
Clerk, Baker, Pressman, etc. WFFSHE B, /¥ o Bk pE ik, i & 4 & 3 8
Total (Occupation Known) HREOHBHLTVALD) e, 35 99
Oceupation Unknown MROTID LD nnniimininag 22

TABLE 4 TIME BETWEEN FIRST SYMPTOM AND DIAGNOSIS vs TIME
FROM SURGERY TO DEATH—MALE AND FEMALE

We#D O HEAR A 5 BEIT £ T o B SRR T 2 5 FEC £ T o R
B A

x4

First Symptom Surgery to Death JMHFH#iA 5FECE T

to Diagnosis

. Total
Bwomiks iz <1 Year £ >1 Year % at
<1 Year F i 26 23 47 49
1 Year B 8 12 60 20
Total &3t .. 34 35 51 69

Median Survival Time: Male 12 mos, Female 17 mos
Mo b Ri: B12HA, K174A

Excluding deaths within 1 month after surgery #MEHFR#i# 1 2 BLIPCIEC L 24 2B b

<1 Xear F .o 21 23 44
Pl NEAF R o sussiinss 8 12 20
Total & v 29 35 64

Median Survival Time: Male 15 mos, Female 24 mos
ETFHMO R Rl BISHH, K2AUPHE




TABLE 5 MODE OF DIAGNOSIS

#5 DA
Mode 7 i Male % Female % Total &

X-ray XBBEE e 34 19 53
Biopsy A o, 2 3 5
Surgery 4EFFHT 16 11 27
Cytology #1332 ... 0 0 0
PE and History L L URE 2 2 4
Postmortem B 1 1 2
Other and Unknown % Oftid & U 2 1 3
Total AR e 57 37 94

The anatomic distribution and the pathologic character-
istics of gastric cancer in this study are shown in Tables
6 and 7. Despite predilection for the gastric outflow area,
vomiting or obstruction rarely occurred as first symptoms.
Localized and ulcerated lesions predominated. The diffi-
culty of differentiating benign ulcer from such cancer
lesions in a population where both are of high prevalence
is understandable.

On the last examination before diagnosis, 27 % of those
tested had positive tests for occult blood in the stool
compared to the entire sample frequency of 22% in
Nagasaki and 13 % in Hiroshima. At the time of diagnosis
of gastric cancer, 79% had positive tests, thus this test
had little predictive value.

While the mean hematocrit value for male gastric cancer
patients at some time prior to diagnosis, tended to be
lower than the total sample mean the difference was small
and of no practical or statistical significance. However,
the mean hematocrit in males showed a statistically signifi-
cant decrease in the interval preceding diagnosis. These
changes were not observed among the females.

Weight loss was frequently observed prior to diagnosis,
oceurring in about three quarters of those with two or
more measurements available. It was more marked in
women and the frequency was somewhat higher.

In 1959, Knittle? tested 1251 subjects in the Adult Health
Study by the diagnex blue or so-called “tubeless”™ gastric
test. In six of the present study cases so tested, all lacked
free acid and one had already developed gastric cancer.
In five, therefore, achlorhydria was observed before clini-
cal onset of gastric cancer. Achlorhydria prevalence has
been shown to increase linearly with age.® Of 373 subjects
over age 44 in 1959 with achlorhydria, 9 developed gastric
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TABLE 6 LOCATION OF LESION
%6 MAOME

Location fif @&

Male % Female % Total &t

Pylorus B/ oo,
Antrum R,
Lesser Curve /N&#h ...

Cardia WM ...
Anterior Body #i{4#5

Posterior Body #4865 ...
Multiple 2% ...,
Other B0 snasiaisiisimmmns
Unknown BB,
Total B cotiaiiiaiiatinmennasernsnsg

—_

W = O = = W -1 © O w

22
13
15
15

N o © o © U xmoa P oo
—_ O e = 08

18
94

o
-3
w
=2

TABLE 7 PATHOLOGIC CHARACTERISTICS

7

T3 B 5 1 R £

Characteristic %5 %

Male B Female %« Total #t

Localized

Diffuse

Localized Ulcerated

PR AERIAE ......oonmvmmiiiiisismaiinnisiniin

Diffuse Ulcerated

Endogeneous Growth Localized
R P B AR e

Endogenous Growth Localized Ulcerated
FRF53 4 0 08 1 PO R BB v

Other and Unknown

FOMBEVTHDOED e,

17 8 25
57 37 94

cancer within 5 years. This represents an incidence rate
(standardized for age and sex) at least two to five times
greater than one might reasonably expect. That observation
notwithstanding, this test, at best, appears to have a
sensitivity of about 50%.

Several of these persons had multiple gastrointestinal
series examinations before diagnosis. The shortest interval
between a negative or normal examination and a subsequent
positive or abnormal examination was 18 months. This
suggests that in some cases the velocity of development
of gastric cancer demands an interval between roentgeno-
graphic screening of less than 2 years, if cases are to be
detected by such a method. This has also been reported
in large sereening programs.
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To summarize, no discriminatory clinical or labhoratory
pattern predictive of gastric cancer was detected. The
observations suggest that subjects over age 40 with
achlorhydria, men with a decrease in hematocrit level and
women who have lost weight between examinations are at
greater risk for development of gastric cancer.

Exposure to Ionizing Radiation Information relating
to exposure to radiation was available for the 92 examined
cases and is shown in Table 8. No excess of cases was
demonstrated among those who were exposed to radiation
from the atomic bombs, but the number of cases in this
series is relatively small, and the selection of cases could
have introduced considerable bias.
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TABLE 8 NUMBER OF SUBJECTS WITH GASTRIC CANCER BY CITY, SEX, AND
DISTANCE FROM HYPOCENTER

#8 HEAER A M- RO S o RERED
City Sex Distance #iff m
i % Not-in-Cit, Total
0-1 : 000 ¥
399 1400-1999 3 m+ P it
Hiroshima Male % 11 9 13 11 44
I 8 Female % 14; 9 5 4 29
Nagasaki Male %5 3 2 3 4 12*
B b Female % 3 2 1 1 ¢l
* 1 case exposure datus unknown 1 7)1 3t AR 7 75 Bl
COMMENTS £ B
ZOMETIE, BRE2TFTHT2FHhLBEHELLTRVIZ

This investigation did not reveal any particular clinical
observations preceding recognition of gastric cancer to
be strong or useful harbingers of the disease. Since a
decrease in hematocrit or body weight are not specific
signs of gastric cancer, achlorhydria was the only specific

possible early indicator of gastric cancer.

Achlorhydria implies that diffuse atrophy of gastric mucosa
has proceeded to a point where there is a severe decrease
or absence of parietal cells. The association of achlorhydria
with pernicious anemia, and both of these with an increased
incidence of gastric cancer is well known. In a long-term
investigation of 12,000 patients Hitchcock and Scheiner!
found achlorhydria or hypochlorhydria in 25% of those
over 50 years of age with benign or malignant tumors of
other than gastric origin, and in 90 % of those with gastric
cancer.

In 1960, Shahon and W::mgensteen5 reported 21 cases of
gastric cancer among 2260 achlorhydric patients followed
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3.6 years. The incidence of gastric cancer in the
achlorhydric cohort was estimated to be 3.6 times the
United States white population rates for the same period.
The yield of 21 cases in 2260 patients and in over 8000
gastrointestinal series was so low that they judged radio-
graphic screening of asymptomatic persons to be
impractical.

If the 373 achlorhydric patients in Knittle’s study with a
gastrointestinal series on each cycle examination had been
followed, the yield (9 cases)over a 5-year period would
have lead us to a similar conclusion about practicality of
radiographic screening.

Though the low yield might be offset by salvaging some
human lives, unfortunately Shahon and Wangensteen’s
asymptomatic patients fared less well in terms of survival
after surgery than did gastric cancer patients without
metastases who were detected by ordinary clinical means.
Perhaps pertinent is the fact that surgery appeared not to
have been performed as frequently, or was more often
delayed following diagnosis than one would expect in
patients in the United States.

SUMMARY

This study attempted to identify items that are routinely
recorded at physical examination which might be of
predictive value concerning the subsequent development of
gastric cancer. None of the clinical signs or laboratory
results evaluated were found to be of predictive diagnostic
value. Screening for gastric cancer to demonstrate
achlorhydria or by upper gastrointestinal series would
have been an impractical measure as has already been
demonstrated in other larger case series.
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LIST OF CASES

AERI D

Yz b

GASTRIC CANCER—HIROSHIMA AND NAGASAKI
B RE - L - B

MALE-58 %58 Al




MALE.-38 438 ffi

GASTRIC CANCER DIAGNOSIS NOT ACCEPTED—HIROSHIMA AND NAGASAKI

ERL AR S a1 M A

- Rl

MALE-32 %32

Death Certificate ZECCFEHFHF

Coding error fF50H 1N

Death Certificate FELZ[T i

Negative at reexamination P %L
Death Certificate JECCET

Excluded by X-ray X#Hiio s 5%

Negative at autopsy, repeat G1 #I#:, WX k¢
WAy —7

it &5 B F Ik

Gastric polyp

o

Excluded by X-ray X#

Death Certificate FEC
Death Certificate FECCEBHTE
Death Certificate FECCA2HT

Gastric polyp H#H 1 — 7

Death Certificate FECiBHT#F

Lung Cancer il

Negative at autopsy

Negative, gastrocamera % * FHEH#RN 4 L

Polyposis &+ #F—¥ A
Polyposis H1)H— 32

m

Negative GI series 4/62 %
Negative GI series(Death Certificate)
WS X AR & L (FECRBITE)
Death Certificate ~ FECCZIF
FELRE T
Negative repeat study PRI 4 L
FEORy

Death Certificate

Coding error

Bt
Error in report and coding & & L U5 0iR

A A7 M A L

Questionable and Death Certificate

Negative, gastrocamera

Polyposis 41 #— 3 2
Ulcer it/
Negative follow-up studies #E@ERZER 4 L

Excluded by Xray X#EEOERERF

MXREARN Y L.

Bl & & UFEL

n

1962¢ 4 H

£

177

19

FEMALE-21 #21f#

RY—7

FHEOWRD

FEL R UTRF

FEC W

8 X BRI 19624 I 5
18 X AR 19604 1E 3
Cancer of pancreas [t

Excluded by X-ray X#&HEEOLE LR}
Negative GI in May 1960 19604 5 F WIS X ST 4 L
Excluded by X-ray X##eo# L8t

Death Certificate FECIEHTF

Polyps
Coding error
Death Certificate
Death Certificate
GI series 1962 normal

GI series 1960 normal

Coding error & DAY
FECRUT#F
Questionable - lacking information
EbhLuio — &KL

HY—F

Death Certificate

Polyp
Inadequate information ¥EF+ 5
Polyp #1) -7

Repeat studies - ulcer BE#E — i
Negative repeat X-ray X#EHRE L L
Negative follow-up $LHIREERH 4 L
Excluded by Xray X Bo £t

Accepted LN ¢ D
Rejected oLt Eah 728 @
Death Certificate Only JECCBUHT 0 &4

& it

Total

Male 5 Female & Total #
58 38 96
22 17 39
10 4 14
90 59

149
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