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PREFACE

The ABCC-INIH Pathology Studies, reported herein,
form an important link in the Unified Program at
ABCC together with the Adult Health Study and
Life Span Study. Agreements concerning the
conduct of these studies have been exchanged
between the Japanese National Institute of Health
and ABCC as well as with the local cooperating
organizations in Nagasaki in 1961 and in Hiroshima
in 1962 (TR 12-62).

If one aspect of science is the publication of
spectacular achievements resulting from great
creative ability and ceaseless enthusiasm, the
other aspect is the groundwork effort of col-
lecting one by one the pieces of truth that lay like
fallen grain on the ground and studying them for
some systematic order. These collected grains of
truth will most probably bear fruit in the hands
of others.

The major mission of ABCC, which attempts to
elucidate the late effects of radiation in man
through the comparative study of diseases by
population studies, belongs to this latter category.

This bilingual presentation was authorized on the
basis of review by the Japanese and American
professional staff of ABCC, the local cooperating
organizations in Hiroshima and Nagasaki, and by
the Kyogikai appointed by Dr. Ken Yanagisawa,
Director of JINIH, and Dr. LeRoy R. Allen,
Director of ABCC.
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SUMMARY

Of the 19,701 deaths in the JNIH-ABCC Life Span
Study (1.SS) cohort which occurred between 1951-70,
4353 or 22% came to autopsy. Until 1961, when the
autopsy procurement Program Was put into operation,
the annual number of autopsies was few. The
autopsy procurement rate reached the peak of about
45% in 1963. Since then the rate has been declining
steadily. By 1970, it had decreased to 25%, an all
time low since the establishment of the autopsy
procurement program.

The autopsy procurement data show not only the
effectiveness of the program, but also some of the
problems raised by efforts to secure permission
from the next of kin to perform autopsies. In an
epidemiologic program such as that being conducted
by JNIH-ABCC, any bias, especially with respect to
radiation exposure, creates difficulties in interpre-
tation of data. Examination of the procuremenrt rates
shows that the autopsy rates are directly associared
with radiation dose. This is particularly true of the
autopsies in Hiroshima. Great caution needs to be
exercised in the analysis of autopsy data by radiation
dose for Hiroshima to aveid incorrect inferences on
the delayed effects of the bomb.

It has been assumed that because of the rapport
established between the ABCC-JNIH Adult Health
Study (AHS) sample members and ABCC on the
occasion of the biennial medical examinations,

greater cooperation is secured from this population on
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the matter of autopsies. While the autopsy rates for
the AHS sample appears generally higher than the
corresponding rates for the other parts of the
JNIH-ABCC sample, the differences do not stand the
test of statistical significance. For the high dose
group (50rad or more ATB) it is not possible to
state with any certainty that favorable autopsy
procurement rates result as a consequence of rapport
with the survivors in the AHS sample.

An important use of autopsy data is to evaluate the
quality and completeness of diagnostic data rerurned
on medical certification of causes of death. Confir-
mation and detection rates have been computed and
presented. The quality of the underlying cause of
death as derived from death certificates varies with
the disease, and is generally related to the difficuley
of diagnosis.

A broad spectrum of disease was represented in the
autopsy sample but influenced by several factors.
There was probable selection for cancer which
accounted for 33% of the autopsies. Diseases of
persons who die at home, diseases of the elderly,
and ischemic heart disease and stroke were probably
over represented.

A special study was made of stroke, ischemic heart
disease, and cancer. (erebral infarction was the
principal autopsy diagnosis in 13%, ischemic heart
disease is 5%, and cerebral hemorthage in 4% of the
autopsies. In patients who died of other diseases,
cerebral infarction was found in 15%, ischemic heart
disease in 206%, and cerebral hemorthage in 1%.
Evidence of cerebral infarction or ischemic heart
disease or both was found in more than half the
autopsies regardless of cause of death and they were
found more frequently in older individuals. However,
neither in the brain nor the heart was acute infarction
a frequent cause of death or even a frequent finding.
These observations are in conflict with widely held
opinion that cerebral hemorrhage is the most frequent
cause of death in Japanese and that ischemic heart

disease occurs infrequently.

The 1440 cancers which were considered the
principal disease and the 402 additional cancers
found at autopsy were listed. The occurrence by
site and cell type is in agreement with other data
from Japan except for those cancers known to be
associated with prior ionizing radiation. A wide
variety of cancer types was present in the
autopsy sample.

Examination of estimated radiation exposure data
with relation to the autopsy sample so far reveals
no significant evidence of association for any
disease other than some forms of cancer.
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BACKGROUND

ABCC-JNIH Pathology Studies Reports 1 and 2
documented the participation of the Pathology
Department in the Unified Study Program and irs
contribution to the study of the fixed samples as
defined in the JNIH-ABCC mortality studies particu-
larly beginning with 1961.1,2 Since then, autopsy
procurement has been concentrated on members of the
Life Span Study (LSS) sample who died and the
autopsy rate for this fixed sample rose from less
than 10% to above 40%. Report 1, based on a study
of 1215 autopsies, dealt with 3 subjects; (1) the
newly introduced autopsy procurement program,
(2) the accuracy of death certificate statement of
underlying cause of death, and (3) the relation of
autopsy findings to radiation exposure expressed as
distance from the hypocenter at the time of the
atomic bombs (ATB). Report 2, based on 2539
autopsies, extended the discussion of these three
subjects using both distance and T65D dose
estimates for radiation exposure. The present Report
3 examines 4353 LSS autopsies and present an
analysis to further characterize the autop sy population.

The problems described in previous reports, particu-
larly those related to the prolonged interval between
death and autopsy and bias in autopsy procurement,
remain unresolved. The following are some addi-
tional features of the ABCC-JNIH autopsy program
which deserve special attention.

1. The ABCC-JNIH autopsy program’ differs from
other autopsy programs in that it is primarily epide-
miclogically oriented? in terms of the sampling frame;
(a) the prevalence of pathologic lesions is compared
in irradiated survivors and in -controls to ascertain
delayed radiation effects since no lesions patho-
gnomonic for whole-body irradiation have been found
so far in any of the diseases studied; (b) the program
provides a tool for evaluation of death certificate
diagnoses; and (c) it supports other studies of the
fixed samples including the Adult Health, the In
Utero, exposure populations, offspring of A-bomb
survivors, and the Hematological Study samples.

2. The autopsy sample is in many ways a unique
subsample of the deaths in a large sample (the LSS
Sample)‘ﬁ The basic 1SS sample is a restricted and
a selected fixed sample of A-bomb survivors and
controls comprising less than 10% of the present
population of Hiroshima and Nagasaki. It is a
decreasing, constantly aging sample. Because
selection was made on the basis of radiation exposure
ATB, the LSS sample probably is not now, if it ever
was, representative of the population of the two
cities. The autopsy sample is obtained from a
portion of the deaths in the LSS sample and, as
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discussed below, is biased in various directions.
Consequently, prevalence of any condition cannot be
translated into prevalence in either the living or dead
LSS population without consideration of many factors.

3. The autopsy sample differs from most autopsy
series in that it is drawn from persons who die at
home as well as those dying in hospitals. The data
show that the percentage of home versus hospital
deaths varies greatly depending on the cause of
death. Any comparisons of prevalence of disease at
autopsy between the ABCC data and reports from
medical institutions in Japan and other countries
should consider this source of bias.

4. The autopsy findings given in the two previous
reports represent the interpretations of a large
number of pathologists who differed greacly in
training, experience, and background. Consequently,
there was considerable variation in assignment of the
principal cause of death at autopsy for different
patients with the same disease. This was more
likely to be true for some diseases (cardiovascular
and stroke) than for others (cancer). Among other
reasons, this made it necessary for pathologists_to
reevaluate original protocols, reexamine formalin
fixed specimens, and prepare additional and new
histologic sections when undertaking specific organ
A consequence was that
these intensive studies yielded greater uniformiry in

system investigations.

interpretation, sometimes uncovered new diagnoses,
and when combined with an intensive new search for
small lesions, led to surprising new observations.
Such investigations often produced results which
were at variance with the data in the Pathology
Studies Reports.

PURPOSE

The periodic publication of ABCC-JNIH Pathology
Studies data permits refinement and correction of
information, detection of changing trends, and the
opportunity to recognize unusual occurrence of
disease. As in previous reports,l'2 the purpose of
this report is:

1. To describe the further experience of the
autopsy procurement program including various
aspects leading to bias in the autopsy sample.

2. To reexamine the consistency between the
underlying cause of death as determined from
death certificate diagnoses and the autopsy
cause of death especially as influenced by age,
sex, city, sample, place of death, and
radiation exposure.
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3. To review the pathologic findings ( especially
ischemic heart disease, stroke, and cancer) as
such and in reladon to radiation exposure.

FACTORS INFLUENCING AUTOPSY PROCURE-
MENT

Autopsy Procurement Procedures. The 1.SS autopsies
are of two types depending on whether they are
performed in hospitals or at ABCC. The autopsies
performed in hospitals outside of ABCC by collabo-
rating pathologists are generally performed shortly
after death as part of the routine hospital autopsy
program frequently without knowledge on the part of
the hospital staff that the patient had been a member
of the 1S5 sample. Although autopsy contactors
leamm very quickly that an autopsy has been
performed and the fact is entered on statistical
department and other records, the protocols and

tissue blocks are not received by the ABCC

Department of Pathology until several months later
at the best and often not until years afrer the
autopsy. The autopsy rate for these non-ABCC LSS
cases is a reflection of the hospital's autopsy rate
modified by interest in the particular disease and
perhaps knowledge of the radiation exposure.
Permission for the second type, the ABCC autopsy,
is obtained by ABCC autopsy contactors who
attempt to procure such permission on all persons in
the sample who die including persons who died at
home or were removed to their homes after death in
a hospital or clinic, and on hospital and clinic
deaths when autopsy facilities were not available
there. In 1970, 90% of autopsies were ABCC
autopsies and 10% non-ABCC autopsies.

In perhaps 80% of the deaths, the family's first
indication of ABCC interest in the deceased is the
approach of autopsy contactors with a request for
autopsy permission, the remaining 20% being aware
of ABCC interest because they are members of the
AHS sample. Under these conditions the procure-
ment of permission for autopsy is a delicate process
requiring great tact, patience and understanding,
the active collaboration of the family physician,
and of the people of the two cities.

Autopsy Rates. Until the establishment of the
present intensive [LSS autopsy procurement program
in 1961, relatively few autopsies were performed on
members of the LSS sample who died in Hiroshima
and Nagasaki (Table 1). 1In 1961, there was a
dramatic increase in the number of autopsies as well
as in the autopsy rate. The rate reached the peak
of 45.0% in 1962 in Hiroshima and 45.8% in Nagasaki
a year later.
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The autopsy rate declined about 2% per year in
Hiroshima in the period between 1963 and 1970,
followed by a very sharp drop in 1970. In Nagasaki
the autopsy rates were more variable bur the
general picture was similar to that for Hiroshima
especially if the exceptionally high rate in 1966 and
the low rate in 1967 are averaged out. If anything,
the rate of decline in the autopsy rate was somewhat
greater for Nagasaki than that for Hiroshima. As in
Hiroshima, the LSS sample autopsy rate for 1970 was
the lowest recorded in the past 10 years.

In the Sccond Report of the JNIH-ABCC Pathology
SEUdlE& procurement data were examined to see if
(1) possible changes in the migration pattern might
have influenced the autopsy procurement rate, and
(2) whether the place of autopsy might have been a
source of variation in the procurement rate. The
findings were negative. The updated information
(Table 2) confirms the past findings that the decline
in the procurement rate was not the result of a fall
in the proportion of deaths occurring within the local
communities to which procurement efforts were
directed. On the other hand, the proportion of
non-autopsied cases among deaths occurring outside
of the respective cities to all deaths was inching
upwards in Hiroshima. In Nagasaki, the increase
was greater but the rate was still less than 20%.

With respect to the second possibility, place of
autopsy, it seems clear from Table 3 that there has
been a steady decline in the procurement rate for
autopsies performed at ABCC whereas there has not
been a great change in the rate for non-ABCC
autopsies except for the last year, 1970. In Nagasaki,
the proportion of non-ABCC autopsies acrtually
increased between 1961 and 1968. However, in 1969
and 1970, the procurement rate for non-ABCC
auropsies decreased.

The low overall procurement rate of 25.1% for both
cities can be explained in part by the apparent
decline in the number of non-ABCC autopsies in
1970. In the period 1965 to 1969, an average of 63
cases had been contributed by outside institutions.
In 1970, this number had decreased to 30. If the
average of the previous 5 years had been contributed
by outside institutions in. 1970, the overall procure-
ment rate would have been 28.2%. Although this is
more than the 25.1% actually recorded, it would still
be an all time low since the special autopsy procure-
ment program was instituted.

EPIDEMIOLOGIC CHARACTERISTICS OF AUTOPSY
DATA

In the previous reports of this series of ABCC-JNIH
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Pathology Studies, autopsy rates in relation to
various factors of epidemiologic interest were
presented. These included factors such as (1)
exposure to radiation, (2) participation in the AHS,
(3) place of death, (4) cause of death, (5) interaction
between cause of death and radiation, (6) sex, and
(7) age. In this report, the same factors will be
reexamined on the basis of accumulated experience
to provide background information for future studies
of necropsy data.

Exposure to A-bomb Radiation. In the period between
1951 and 1960 when the LSS autopsy procurement
rates were low, they were virtually level for all
exposure groups except for the 200+rad group in
both Hiroshima and Nagasaki (Figure 1, & Table 4).
In this heavily exposed group, the autopsy procure-
ment rate was conspicuously high.

In the subsequent 10-year period, there was consider-
able equalization in the autopsy rates for Nagasaki.
Although the rate for the 200+ rad group continued to
be high in the years between 1961-65, in the period
1966-70, the autopsy rate for the low dose groups
caught up to the level of the 200+rad group. The
rates for the groups exposed to 50-199 rad were
slighdy higher than the average, but not excessively
so. Over the whole period between 1951-70, the
autopsy rates for Nagasaki were relatively level
with some excess in the rates for the 30-99 rad and
200+ rad groups.

For Hiroshima, the autopsy rates appear to be
directly associated with radiation dose. Consequently,
even if there were no actual radiation effect, the
distribution by radiation dose would clearly suggest
a radiation effect because of the higher autopsy rate
for high dose survivors. Thus, great caution needs
to be exercised in the analysis of autopsy data by
radiation dose for Hiroshima.

Participation in the Adult Health Study. The AHS
sample? consists of two groups (1) a small group
who for various reasons including non-cooperation,
were never examined (AHS-NE), and (2) a large
group who were examined one or more times. The
autopsy procurement rates for those participating in
the biennial examinations of the AHS appear to be
uniformly high (Figure 2 & Table 6). However, when
the X2 tests are applied, only the differences at the
lower doses are statistically significant. Comparison
of the rates for the group examined in the AHS sample
with those in the AHS-NE group shows statistically
significant differences only for the under lrad and
for the 1-49 rad classes. Similar comparison between
the AHS sample examined and those not in the AHS
show statistically significant differences in the
same dose groups.
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It has long been thought that the biennial contacts
with the AHS sample create a certain rapport
favorable from the standpoint of obtaining permission
for an autopsy. If this hypothesis is correct, the
AHS examined group should have the highest procure-
ment rates and the never examined group the lowest
rates.  The latcer might be considered the least
cooperative because of refusal to participate in the
medical examinations. Those not in the AHS (but in
the L.8S) should be in the intermediate positions.

The observed values (Table 6) clearly appear to
support the above hypothesis. However, when the
sample size is taken into consideration, it is only in
the low dose groups that this hypothesis is upheld.
In the intermediate and high dose groups, the
differences between the autopsy procurement rates
for the various samples are not staristically signifi-
cant. It appears that in this contexr, autopsy
procurement rate is determined by two factors;
radiation exposure ATB and rapport through AHS
biennial physical examination. When patients were
exposed to high doses of radiation, autopsy procure-
ment rates were high in all groups whether examined
or not. When radiation exposure dose was low (below
50rad) the autopsy rate was significantly highet for
the AHS sample who participated in the biennial
examinations than in the not AHS sample. However,
it should be noted that it is in the exposed population
where greater interest in the cause of death may
be expected.

Place of Death. There is little question thac autopsy
procurement is simpler and more likely to be
successful when death occurs in a hospital. As may
be seen from Table 12, 45.4% of hospital deaths were
autopsied in the period 1961-70. The corresponding
proportion was 34.6% for clinic deaths and 30.6% for
deaths occurring in other places mostly at home. In
Nagasaki, the difference in the proportion of
autopsies in the clinic and other places was not as
grear as in Hiroshima,

Cause of Death. The autopsy procurement rates are
high for leukemia, other malignant neoplasms, and
possibly certain forms of cerebrovascular and
cardiovascular disease (Table 7)., However, it is not
clear why the autopsy rate for tuberculosis and
cirthosis of the liver should be high. For several
other diseases there appears to be an association
between diagnosis and autopsy rate but the frequency
of deaths involved is too small for any meaningful
staristical inference.

Interaction of Cause of Death and Radiation Dose.
For the purposes of epidemiologic studies, it is
important that the autopsy rates not be biased in the
comparison of radiation exposure groups. As may be
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seen from the data in Table 9, the autopsy procure-
ment rates for various diseases appear to be generally
unbiased by dose.
between autopsy procurement rate and the various
other causes of death with the possible exception of
malignant neoplasms,

No association is evident

excluding leukemia and
cardiovascular diseases. The X2 tests show associa-
tion between radiation dose and autopsies at the
0.05 level for deaths from malignant neoplasms,
excluding leukemia. For cardiovascular deaths, the
P value for X2 was close to 0.05 but between 0.05
and 0.10. These comparisons indicate that some
caution is needed in the interpretation of results
from radiation effects studies of cancer (but not
leukemia) and of cardiovascular diseases when
autopsy data are used as measures of incidence
or prevalence.

Sex. The autopsy procurement rate was slightly
higher for males than for females (Table 10) but the
difference was slight (22.5% vs 21.7%).

Age. Except for the low autopsy procurement rate for
persons younger than age 30 at death, there is no
evidence in Table 10 that age at death significantly
influenced the procurement rates. Above age 30

the rates varied from 19% to 24%.

CLINICAL AND AUTOPSY DIAGNOSES

The Death Certificate Underlying Cause of Death.
The LSS is based on analysis of death certificates
and the diagnostic data contained therein. The
statistics used are those on the underlying cause of
death which is defined as the disease or condition
that started the sequence of events leading to death
as certified by the attending physician. The concept
of underlying cause of death is that used as the
basis for official mortality statistics for which there
is an internationally accepred procedure®

The concept of the underlying cause of death has
been a subject of much criticism.%"11 Basically,
the issue is the difficulty and impracticability of
selecting a single disease or condition as the cause
of death when more than one disease is involved.
With the increasing prevalence of chronic diseases
where a muldplicity of pathologic processes is
involved, the selection of a single disease to depict
the entire process becomes increasingly difficule.
In addition, questions have been raised about the
accuracy of diagnoses reported on death certifi-
cates. 12-14  The problem of accuracy and reliability
of clinical diagnoses is an exceedingly difficult one
to determine. Short of a full fledged clinico-
pathological conference, it is not possible to assess
the accuracy of diagnosis in the difficult cases and
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itis obviously not practical to determine the accuracy
of diagnoses by this method. However, the autopsy
series at ABCC does provide a means for checking
the death certificate information which is based on
clinical observations made prior to death against the
findings from pathological observations made
after death. ?

The Principal Autopsy Diagnosis. The pathologist,
when completing the autopsy protocol, designates a
principal disease which in theory is equivalent to the
underlying cause of death assigned by the attending
physician on the medical certification of death. In
practice the problems of the antecedent cause and of
multiple chronic diseases produce difficulties for
the pathologist as perplexing as they were for the
clinician. In addition to the conflicts inherent in the
approach of different disciplines, a further constraint
is placed on the comparison of the clinician’s
diagnosis on the death certificate with the patholo-
gist's autopsy protocol diagnosis in that the classifi-
cation of disease does not always suit the patholo-
gist’'s needs. The pathologist cannot find autopsy
evidence for symptomatic disease, psychoses, acute
and ill defined conditions, etc., and cannot find
diagnostic codes for some of his specific diagnoses
including those which are not likely to be recognized
by clinicians.

Rules for Determining Principal Autopsy Diagnosis.
In the study of the quality of diagnostic data reported
on death certificates in this and previous ABCC
studies, the assumption is made that the principal
autopsy diagnosis is correct. In reality, the autopsy
diagnosis is also subject to error. There are no
specific criteria for designation of the principal
autopsy diagnosis. On occasion, in autopsy
conferences, the pathologists do not agree on the
principal diagnosis, and the same pathologist might
select another diagnosis with passage of time. In an
attempt to eliminate the difference between patholo-
gists, selection rules were adopted and the entire
ABCC series of autopsy cases was reviewed by a
single pathologist (A.8.). Because this review took
place over a period of 2 years, it is probable that
there was some drift in the application of the rules.
However, the concepts were not knowingly changed
over this period. In this review, the rules for the
principal diagnosis (equivalent to the underlying
cause of death on death certificates) were based in
large part but not entirely on the international coding
rules. Antecedent cause was accepted as principal
disease for most conditions (e.g., old fracture of
the femur was the principal diagnosis when death
occurred after subsequent inanition, bed sores,
sepsis, and pneumonia). However, in the study of
stroke, cerebral infarct was selected as the principal
diagnosis rather than generalized arteriosclerosis,
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cerebral atherosclerosis, etc. When more than one
principal

related to the

significant process was present, the
diagnosis selected was the one
immediate cause of death (e.g., when both an old
myocardial infarct and an old cerebral infarct were
present the cerebral infarct was regarded as the
principal diagnosis if the immediate cause of death
infarct if the

was pneumonia, and myocardial

immediate cause of death was cardiac failure).

Cancer was designated as the principal diagnosis
if it was the logical cause of death, if it was related
to the immediate cause of death, or if the treatment
for the cancer led to death, as in postoperative

hemorrhage following surgical removal of the
neoplasm. At autopsy the pathologist has the
advantage over the clinician in that he can observe
the size and location of the cancer and make some
judgment as to the invasiveness and significance of

the neoplasm as a cause of death.

The following special definitions were employed in
assigning the principal autopsy diagnosis of heart
disease, stroke, or cancer:

Heart Disease. Atherosclerosis of coronary
arteries was not graded unless narrowing or
specifically
Myocardial

constriction of the lumen was
described in the autopsy protocol.
infarcts were limited to lesions 0.5cm or greater
in any dimension. Smaller lesions were listed as
areas of focal fibrosis. Infarcts were coded as
recent if cellular reaction, pigment, hemorthage,
etc., were present and as old if fibrotic and no

cellular reaction was seen. Cardiac hypertrophy
was coded if the heart weighed more than 350grams,
300 grams or more in persons weighinglessthan
45kg (99 1bs.), or 280 grams or more in persons
weighing less than 35kg (77 1bs.).

available clinical

Hypertension
was listed if the resume
recorded a blood pressure reading of 150 mmHg
systolic or more or if myocardiai hypertrophy
was present without adequate explanation other

than hypertension.

Stroke.
when an area of hemorrhage 3cm or more in
diameter was present in the cerebrum and it was
Smaller

hemorrhagic lesions in the brain stem were also

The diagnosis of hemorrhage was made

not due to a ruptured berry aneurysm.

Hemorrhagic lesions in the cerebrum
diameter were listed as
if both old
cerebral hemorthage were

accepted.
less than 3cm in
hemorrhagic
infarcts and recent

infarcts. However,
present, the cerebral hemorrhage was considered
a new expression of the original process and was
listed as the immediate but not principal cause
of death, the cerebral infarct being named as the
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principal autopsy diagnosis. Cerebral infarct was
diagnosed as principal autopsy diagnosis when
an adequate lesion was found which was consistent
with the immediate cause of death (e.g., old
cerebral infarct with aspiration pneumonia). In
addition, cerchral infarct was accepted as
principal disease even though small if no other
adequate diagnosis could be made and there was
historical or anatomical evidence of functional
effect (hemiplegia, contractures, decubiti, etc.).

Cancer. All tumors were listed but were coded as
principal autopsy diagnosis only if they were an
adequate cause of death. In the special case
where both cirthosis and hepatoma were present,
the cirthosis was not considered the antecedent
cause of the cancer. Inadequately documented
cases of “‘cured” cancer were not accepted.
Tumors not recognized at the time of autopsy but
discovered during the course of special intensive
and directed investigations were not listed.

Equivalent Death Certificate and Autopsy Diagnoses
for Heart Disease, Stroke, and Cancer. In the
analyses which follow, certain diseases Were
grouped together (e.g., ICD 410-414 Ischemic Heart
Disease). These groups are well defined for
clinicians and include nonanatomic forms such as
1CD 414 Asymptomatic Heart Disease. As mentioned
previously, this imposes a constraint on the patholo-
gists’ diagnoses which becomes evident when their
diagnoses are listed without regard to ICD code
designations. Then, as in Table 31, discrepancies
appear between tables developed from ICD coded
autopsy diagnoses and those prepared on the basis
of pathoanatomic terms. The latter were used only
in the second half of this report. In all cotrelations
of death certificate and autopsy diagnoses, the [CD
coded diagnoses for both were used. A list of ICD
code numbers used for death certificate diagnoses
and the equivalent autopsy diagnoses for heart
disease, stroke, and cancer follows follows (Page 13).

ACCURACY OF UNDERLYING CAUSE OF DEATH
AS DETERMINED FROMDEATH CERTIFICATE DATA

In assessing the quality of the medical certification
on death certificates, the underlying causes of death
as reported on death certificates are compared with
the principal autopsy diagnoses. The agreements
and disagreements from these comparisons may be
used as measures of the difference between the
pathologist's concept of the underlying cause of
death and the underlying cause of death determined
by the international selection rules based upon
observations as recorded by clinicians. The
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DEATH CERTIFICATE AND AUTOPSY EQUIVALENT DIAGNOSES BY ICD CODE

FEL R ERZWT A & T h it ied

LZE|IMmEH LD ICD 2 — F

ICD (8th Rev)

Death Certificate Underlying Cause of Death

400-404 Hypertensive disease

410-414 Isehemic heart disease
420-429 Other forms of heart disease
428 Other myocardial insufficiency
429 M-defined heart disease
430-438 Cerebrovascular disease

430 Subarachnoid hemorrhage

431 Cerebral hemorrhage

433 Cerebral thrombosis

434 Cerebral embolism }

433, 434, 437 Cerebral thromhoembolic & ischemic disease
432, 435, 436, 438 Other cerebrovascular disease
204-207 Leukemia, regardless of type

140-203, 208-209

Other cancers

Principal Autopsy Diagnosis

Hypertensive heart diseases as indicated by cardiac hyper-
trophy without other adequate principal diagnosis

Coronary atherosclerosis, coronary thrombosis, myocardial
infarct

Coronary atherosclerosis

Cardiac hypertrophy

Cerebral hemorrhage & infarction
Subarachnoid hemorrhage

Cerebral hemorrhage
Cerebral infaretion

Cerebral infarction
Not specifically defined
Leukemia, regardless of type

Other cancers by site of origin regardless of cell type

following table shows the possible agreements and
between the of
death based on death certificate diagnoses and the
principal autopsy diagnoses:

disagreements underlying cause

A, KEIE, REBWELHEIZET CFIERE S

LEMBR2KEOMIIRID S 3 —Hb I UP—HER

bl

Principal Underlying Cause of Death FFEH
Autopsy Diagnosis Total &t
AW R R R Disease X X  Other than Disease X ##5 X 5t
Disease X ##iX a Confirmed %52 b False negative R X L a+b
Other than Disease X ¢ False positive d Absence of disease X confirmed e +d
B X 1Lk B SN O R b R
a T b+ d

Total &t

a +bh+e+td

In this table, four possible outcomes are specified,
two agreements (a and d) and two disagreements
(b and ¢). The percentage of cases in which the
underlying cause
100 a;"(a+c).
rate.

is confirmed by autopsy 1is
This may be termed the confirmation
The complement of the confirmarion rate, that
is, 100 c/(a+c) is the false positive rate. Similarly,
the rate of comespondence between the underlying
cause of death and the principal autopsy diagnoses
is 100a/(a+b).
and

negative rate.

This may be termed the detection
100b/(a+b) the

rate, its complement, false

The confirmation rate and the detection rate are not
independent for a is common to both. In the detection

rate, a is related to (a+b), the *‘true’’ total for
E ¥
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disease X. In the confirmation rate, a is related to
(a+c), the asserted total for disease X. Depending
on the size of b and ¢, these rates may differ
greatly. To combine the two measures, it will be
necessary to know the error components of b and c.
For example, a large value of ¢ will dilute the
number of deaths attributed to X so as to make the
statistics based on death certificates insensitive w©
factors truly associated with the incidence of X.
The size of b, on the other hand, which also reduces
the power of analysis based on a to detect factors
associated with its incidence, could be quite large
without depriving a of all value (i.e., if a is
sufficiently large in the absolute sense, it will be
the relative admixture of ¢ that will count). In other
words, a relatively low detection rate can be tolerated

if the confirmation rate is high. In this limited sense,

and in the absence of any interaction with the
factors to be investigated (e.g., the exposure status),
the confirmation rate is more impottant.

Using the principal autopsy diagnoses as the base,
it may be seen in Table 26 that generally high
confirmation rates are obtained for malignant
neoplasms as the underlying cause of death derived
from death certificates. The highest confirmation
rate of 97% was recorded for breast cancer. The
death certificate diagnoses of leukemia, cancers of
the stomach, and of the bronchus, trachea, and lung
with confirmation rates of over 80% rank high
(Table 26). On the other hand, the confirmation rate
for malignant neoplasms of sites not specified is
low (28% Other diagnoses with low confimnation
rates (Table 29) are syphilis (11.8%), diabetes
(35.8%), hypertensive diseases (28.9%), cerebral
hemorrhage (21.3%), intestinal obstruction and
hernia (20.0%), and nephritis and nephrosis (21.1%).

0Of special interest is the low confirmation rate for
cerebral hemorrhage, said to be the leading cause of
death in Japan. From Table 29, it is seen that of
the 451 deaths attributed to cerebral hemorthage on
the basis of death certificates, in only 96 (21%) was
cercbral hemorrhage determined to be the principal
disease at autopsy. Most of the deaths attributed to
cerebral hemorrhage on death certificate were found
at autopsy to be due to cerebral infarcts. There
were 188 cases where the principal autopsy diagnosis
was cerebral infarction instead of cerebral hemorrhage.
In addition, there were 34 deaths where the autopsy
diagnosis was subarachnoid hemorrhage rather than
cerebral hemorrhage. Because death certificate data
overstate the cerebral hemorrhage problem with the
corresponding understatement of cerebral infarction,
it is suggested that total cerebrovascular diseases
be used for study rather than the components part
of this group of diseases.
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The confirmation rate for "‘other forms of heart

disease’’ was only 7.6%, but this category includes
symptomatic as well as ill-defined heart diseases
which are not likely to be designated as the principal
diagnosis at autopsy. In general, diagnoses on death
which are essentially clinical

certificates are

likely to have low confirmation rates.

As for the detection rates (Table 29) leukemia with
a rate of 89, 2% ranks highest. The death certificates
detecting
diseases of blood and blood forming organs (82.4%)
and breast cancer {(81.4%). On the other hand,
detection rates are obtained for syphilis (11.8%),
cancer of liver and bile ducts (12.9%),

are also apparently good sources for

low

cancer of

cervix  (16.1%), hypertensive diseases (19.8%),
other forms of heart disease (20.9%), subarachnoid

hemorrhage (18.7%), cerebral embolism and thrombosis
(16.1%), diseases of (6.0%),
pneumonia (15.9%).

arteries and

The low detection rate for cerebral embolism and
thrombosis (cerebral infarction) for example, suggests

why these pathologic conditions are infrequently
entered on death certificates. In many cases
cerebral embolism or thrombosis are incorrectly

diagnosed as cerebral hemorrhage.

Of interest is the low detection rate for cancer of the
cervix which is an accessible site for diagnostic
purpose. It would seem that cervical cancers should
be readily detected and entered on death certificates.
When detected, the confirmation rate is high, However,
it is believed that cancer of the cervix is often not
detected in older large
proportion of the autopsy population because vaginal

women who comprise a

examinations are often not made by clinicians in
older women.

In comparing the results given in Table 26 of this
study for the period 1951-70 with the corresponding
Table 25 in Report 2 for the vears 1950-65,2
be seen that the confirmation rate did not change very
much for diseases such as cancer of the stomach,
lung, and tuberculosis,
disease,

it may

cervix, rheumatic heart
gastric and duodenal ulcer, nephritis and
nephrosis, and deaths from vielence. The confimation
rate increased significantly only for one disease,
leukemia. On the other hand,

was substantially

the confirmation rate

lower for lymphoma, diabetes,
These
changes are probably due to difficulties in diagnosis
{biopsy for lymphoma, clinical evaluation for diabetes

and hypertension, and confusion when both cirrthosis

hypertensive disease, and cirthosis of liver.

and hepatoma are present) as well as differences in
interpretation of antecedent cause and significance
than disease

in causing death when more

is present.
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AUT OPSY DIAGNOSES FOR STUDY OF RADIATION
EFFECTS

Death certificate information on causes of death is
available for the 1SS sample. Because such data
are, or will become avajlable for the entire sample,
the LSS sample constitutes a valuable source of
statistics for investigation of radiation effects on
the survivors. On the other hand, the deficiency of
cause of death information is made clear by the
confirmation and detection rates. For many purposes,
clinical data do not adequately picture the pattem
of underlying causes of death among survivors.

Although an autopsy series is not free from the
biases of selection, the authoritative diagnoses
based on pathological observations were thought to
provide another important data source for the study
of the delayed effects of A-bomb radiation. In the
previous report, preliminary TO05D data were used
because the final dose estimates had not been made
for the entire mortality sample. Omitting cases
without dose estimates, data on exposure dose and
autopsy rates were shown for the first time. Although
these data were presented without comment, there
was more than a suggestion of a relationship between
radiation dose and the success of the autopsy
procurement program.

The data in Table 6 show clearly the biased nature
of the autopsy information as related to radiation
dose. The efforts of the contactors in seeking
permission for autopsies are related to knowledge of
the exposure distance, and therefore exposure dose
of the decedent. It is virtually impossible for the
autopsy contactors to persuade the family to give
consent for an autopsy without exposure information
surfacing during the course of the interview.

The percent of autopsies increases in a linear
fashion with radiation dose. Examination of Table 4
shows that the linearity of this relationship is more
marked in the period 1961-65 as compared with the
later years, 1966-70. However, even in the years
1966-70, the proportion of autopsies obtained in the
high exposure dose group ( 100+rad) is significantly
greater than that in the low dose group. This
situation is obtained even though the percent of
autopsies in the 200+rad group in Nagasaki was
disproportionately low.

The autopsy procurement is definitely biased by
radiation dose. The important question is how much
of the data on underlying cause of death or principal
diagnosis are similarly affected. This may be seen
from the data in Table 9, but meaningful comparisons
cannot be readily made primarily because of the small
numbets involved when the autopsy data are sub-
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divided by radiation dose and the cause of death.
The following observations may be made with respect
to the radiation effects biases in
cause data:

the underlying

There is no evidence that the leukemia mortality
data are biased, but there appears to be a linear
increase by dose in the statistics for total cancer
mortality excluding leukemia.

The autopsy cerebrovascular
disease deaths is higher in the high dose group.

procurement  on

There is a marked linear association between
dose estimates and autopsy procurement for the
cardiovascular disease deaths. For the other
causes of death, there appears to be some or no
correlation at all between autopsy procurement and

dose, but the number of cases is generally small.

The implications of these data for the studies of
ABCC-JNIH autopsy

Extreme caution needs to be

radiation effects using
material are clear.
taken in the interpretation of data so that un-

warranted inferences are not made.

AUTOPSY STUDIES

The principal disease as determined by autopsy is
given in broad categories in Table 30 and in greater
detail in Table 31. These diagnoses are based on
anatomical nomenclature and not according to the
International Classification of Diseases (ICD). In
some areas this provides greater detail such as
However, clinical diagnoses and
ill-defined listed.
Instead, the best possible anatomical diagnosis is
substitured.

cancer by cell type.

conditions are generally not
In many instances, clinical history was
not available and for many of the elderly who were
ill and who died at home,

medical investigation was not performed.

chronically a thorough
Interpreta-
tion of autopsy findings in these cases was difficult
and in

158 autopsies the principal disease was

listed as undetermined.

Certain data were either obvious or easily verified
such as sex, age at death, city of death, place of
death, radiation exposure and estimated dose
received, membership in the LSS sample, interval
between death and autopsy, and completeness of
autopsy. Various restrictions were placed on other
data. Body weight and various indices related to

body weight were computed only for autopsies
performed at ABCC in Nagasaki from 1963 and in
Hiroshima from April 1964 when body scales were
obtained and the same scales were used continu-
ously thereafter.
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Most analyses of autopsy findings were based on the
3777 autopsies performed in the interval 1961-70
rather than on the 4353 autopsies collected in the
entire period 1951-70. There was known biased
selection of cases for autopsy during the earlier
period. For study of heart disease and stroke, the
number of 1961-70 autopsies examined was further
reduced to the 3418 autopsies in which both heart
and brain were examined. If anything this would
increase the proportion of cerebral lesions found at
autopsy because it is not likely that permission for
examination of the brain would be withheld in patients
with cerebral disease.

Estimates of radiation dose ATB!3 could not be
made for a small number of cases because of unusual
shielding configurations and when used they are
listed as dose unknown. Preliminary analysis and
previous studies indicated thar the group of survivors
exposed to a dose range of 0-9 rad were an adequate
and satisfactory control group with no observable
radiation effect. This was further tested by
comparison with the group who were not in either
city ATB.

General Characteristics of the Autopsy Sample

Sex and Age at Death. During 1961-70, autopsies
were performed on 36.6% of men and 35.8% of women
in the LSS sample who died. Except for Nagasaki
males aged 80 or more, there was little variation in
the autopsy rate by age at death (Table 12).

Body Weight and Height at Autopsy Tables 32, 33,
and 34 give the weight, height, and weight to height
ratio found in 2027 1SS autopsies by age and sex for
tschemic heart disease, stroke, cancer, and remaining
causes of death., For both sexes, height and weight
decrease in parallel fashion with advancing age.
Men were both heavier and taller than women age for
age. The average body weight for patients dying of
stroke or heart disease was almost 20kg greater for
those less than 40 years of age than for those 80
years or more. For cancer, the difference was about
5kg.  Similarly those younger than age 60 were
taller by almost 10cm than those 80 or more.
However, there was little variation in height by
disease category.

The ratio, body weight to height, in cancer deaths
varied little by age but for ages below B0 the ratio
was much lower in cancer deaths than in heart
disease or stroke. These differences reflect
differences in body weight by disease since there
was little difference in body height by disease,

Place of Death and Death Certificate Diagnosis.
Most patients in the LSS sample (60%) died at home
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{Table 35) but this varied with the cause of death.
Autopsy rates varied with both the place and the
cause of death but the place of death appeared to be
For example, 33% of
patients with diagnosis of cancer died at home and
38% were autopsied while 94% of patients with death

a more important determinant.

and
ill-défined conditions died at home and 32% were

certificate diagnosis of various symptoms
For cancer, 67% of patients died in
hospitals and 49% were autopsied while 30% of heart

45%

autopsied.

disease patients died in hospitals and

were autopsied.

STROKE, HEART DISEASE, AND CANCER

Cerebral Hemorrhage and Infarction. It is part of the
conventional wisdom that cerebral hemorrhage is a
frequent cause of death in Japanese.l6 However, in
recent years clinicians have tended to give less
support to this belief.
have shown that the role of cerebral hemorrhage is

A number of autopsy studies

exaggereted. This is not to deny that cerebrovascular
disease is of frequent occurrence in Japanese but

studies that it is manifested

autopsy show more
often by small repeated infarcts, which are the
antecedent principal autopsy cause of death. In

between infarction and

death may be quite long and in some instances is

these cases, the interval

terminated by a large fatal cerebral hemorrhage.

In this study, particular attention was given to
In order to determine the
frequency of cerebral hemorthage and infarction, the

of each and listed as

cerebrovascular disease.

occurrence was recorded
principal disease or significant lesion (definitions
listed) cerebral

whether or not it was the immediate cause of death.

previously and for hemorrhage

is an acute
In patients who survive a cerebral hemor-

By
process.

implication, cerebral hemorrhage

rhagic episode, body mechanisms remove the blood
products and erase the evidence of the hemorrhage
leaving behind an area of destruction with some
residual pigment to mark the site of the hemorrhage.

For survival, such hemorrhages must be localized

and not massive, and vital centers cannot be involved.

Most are hemorrthagic infarcts (by definition, less

than 3cm in diameter) which in time cannot be
distinguished from anemic infarcts and are therefore

classified with them.

The mles for listing cerebral infarcts as principal
autopsy diagnosis or as significant lesions were
quite arbitrary and intentionally emphasized the
frequency and role of cerebral infarction in
autopsy sample.

this
In retracing antecedent causes, the
trail was stopped if it reached cerebral infarction.
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Thus, a patient who died of aspiration pneumonia
following a period of inanition associated with being
bed fast and with large bed sores, preceded by
hemiplegia following a stroke after a long period of
hypertension with myocardial hypertrophy and
fibrosis, a rather frequent course in the elderly, was
assigned the principal diagnosis of cerebral infarction
even though generalized arteriosclerosis  and
arteriolar  nephrosclerosis  were also  present.
Consequently, although cerebral infarction as the
principal autopsy diagnosis may have been exag-
gerated, the total of principal and significant
cerebral infarcts is an accurate statement of the
occurrence of this lesion in the autopsy sample.

The analysis of cerebral lesions was approached in
two ways; the occurrence based on death certificate
diagnoses and the findings in the autopsies. In the
first group there are problems in relating the ICD
diagnoses of death certificates to the anatomical

diagnoses of the pathologists. For example, embolism,

thrombosis or occlusion of basilar, carotid, or
vertebral artery (ICD 432) was mentioned 222 times
on death certificate but found only 3 times at autopsy
while cerebral thrombosis and infarction was given
191 times on death certificates and found 578 times
at autopsy.

Cerebral Hemorrhage. For the 1951-70 period,
cerebral hemorrhage was the assigned cause of
death in 14.3% of death certificates. Autopsies were
performed on 16% of these deaths. The confirmation
rate was 21% and the detection rate was 61%( Table 36).

During 1961-70, 80% of patients with cerebral
hemorthage given as underlying cause of death died
at home. The autopsy rate was 28% for those dying
at home and 43% for those dying in a hospital or
clinic (Table 37).

In the 1961-70 autopsy sample, cerebral hemorrhage
was the principal autopsy diagnosis in 145 cases
(4.2%) and was found as a significant process in 50
other cases (1.5%). It was the immediate cause of
death in 122 (3.6%) of these autopsies. Cerebral
hemorthage was present in 6.0% of the autopsies on
men and 5.4% on women and tended to be found in
younger men than women ( Table 38).

Cerebral hemorrhage generally was not associated
with cerebral infarction. The two were found together
in 26 autopsies but in none of these was the cerebral
hemorrthage or infarct the principal autopsy diagnosis.
However, it is possible and even probable that a
massive cerebral hemorthage would make it impossible
to detect the presence of an antecedent infarct in
the involved area.
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Cerebral Infarct. In the 1951-70 period, cerebral
thromboembolic disease (ICD 433, 434, 437) was
assigned as the death certificate underlying cause
of death in 3.3% of the 19,701 deaths and 29.7% of
these cases were autopsied. The confirmation rate
was48.7%and the detection rate was 16.1%( Table 36).

During 1961-70 most patients (74.6%) certified as

cerebral thromboembolic disease deaths died at home.
The autopsy rate was 35%
disease;

for cerebral thromboembolic
35.1% for those dying at home and 34.8%
for those dying in hospitals or clinics.

In the autopsy study, 1961-70, cerebral infarcrion was
the principal autopsy diagnosis in 337 cases (15.7%)
and was present but was not the principal diagnosis
in 633 (18.5%) other autopsies ( Table 39). Cerebral
infarction as a principal diagnosis was somewhat
more frequent in men (36.3%) than women (32%) and
was clearly related to age (13.4% below age 60;
43.9% age 80 or more, Figure 3). Of the cerebral
infarcts listed as principal autopsy diagnosis only
5% were of recent origin; 13% were judged to be a
combination of recent and old infarcts and B2%
were old infarcts.

If all cerebrovascular disease is placed in a single
group on the assumption that clinicians do not make
the distinctions available to the autopsy pathologist,
cerebrovascular disease was certified on 21.8B% of
death 20.8% antopsied, the
confirmation rate was 23.4%, and the detection rate
was 25.7% (Table 30).

certificates, were

In the autopsy study, 1961-70, cerebral hemorthage
or infarct was found in 1339 (39.2%) of the 3418
autopsies and in 46.5% of those above age 79. This
extraordinary occurrence reflects the advanced age
of the autopsy population (80% were 60 years old or
older) and the large number of “*significant’’ infarcts
which are more frequent in older persons (Figure 4).

Heart Disease Ischemic heart disease is reported to
be much less frequent in ] apanese than in Caucasians
and acute fatal myocardial infarction is said to be
quite infrequent.!” These statements are probably
true but it is also probably true that ischemic heart
disease is under-reported in Japan.'® In particular
the sequelae of chronic ischemic heart disease with
and without healed myocardial infarcts are submerged
in diagnoses of cardiac asthma, cardiac myopathy,
myocardial degeneration and fibrosis,
heart disease, etc. Severe coronary arteriosclerosis
and healed myocardial infarcts are often found at
autopsy in patients who have died of other disease.

pulmonary

For the purpose of this report, ischemic heart disease
was listed as the principal autopsy diagnosis when
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it was related and antecedent to the immediate cause
of death. The diagnosis, significant ischemic heart
disease, was assigned when another disease was
selected as the principal autopsy diagnosis and
coronary sclerosis with more than 25% narrowing of
the lumen or myocardial infarction greater than 0.5 cm
in any dimension of multiple areas of focal fibrosis
none of which was as large as 0.5¢cm in diameter
were PEESED[

In the 1961-70 portion of the autopsy study, only the
3418 autopsies which included examination of both
the heart and the brain were used for analysis. This
pemitted changes in

correlation of ischemic

both organs.

In the 1951-70 period, ischemic heart disease was
assigned as the underlying cause of death on 4.1%
of the death cerrificates and autopsies were preformed
in 23.1% of these deaths. The confirmation rate was
35.8% and the detection rate was 36% (Table 36).
Recent myocardial infarction alone or with healed
myocardial infarcts was found in 133 of the 4353
autopsies (3.1%). A first episode of myocardial
infarction was not a frequent principal autopSy
diagnosis (Table 40). Of autopsies with
myocardial infarcts as the principal autopsy diagnosis,
two thirds also had healed infarcts. Of all autopsies
with recent myocardial infarcts, 26% died of disease

recent

other than ischemic heart disease compared with 11%
when both
were found at autopsy.

recent and healed myocardial infarcts

In the 1961-70 period, 70.6% of the patients with a
death certificate diagnosis of ischemic heart disease
died at home and 24.8% of them came to autopsy.
Of the 29.4% who died in hospitals and clinics,
42.3% were autopsied (Table 37). Ischemic heart
disease was the principal diagnosis in 5.3% of the
autopsies and was diagnosed as significant in an
additional 33.3%. The frequency of this diagnoses,
both as a principal and as a significant disease,
clearly increased with advancing age so that more
than half of the persons 80 years or older showed
evidence of ischemic heart disease (Table 39).

and
sample,

Ischemic Heart Disease, Cerebral Infarction,
Cerebral Hemorrhage. In this autopsy
cerebral hemorrhage not due to ruptured aneurysm or
trauma was an finding. In
contrast to both cerebral infarction and ischemic
heart disease, it was less frequent in older than in
yvounger persons. Proportionately, more women than
men had cerebral hemorthage only in the age group
B0 years old or older (Table 38). The reason for this
was not apparent. In 58.5% of persons with cerebral
hemorrhage, either ischemic heart disease or cerebral

infrequent autopsy
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infarction or both were also found and most of this
association was with ischemic heart disease.

Either ischemic heart disease or cerebral infarction
or both were present as principal autopsy diagnosis
or as a significant lesion in 52.4% of the 1961-70
autopsies (Table 41).
was present in 18.2%, cerebral infarction alone in
13.9%, and the two together in 20.4%. Except in
persons less than 60 years of age, both lesions were
more likely to be found together thaneither alone.
Of 181 autopsies with ischemic heart disease as
principal 87 (48%) also had
cerebral infarcts while of 537 autopsies with cerebral
infarction as principal autopsy diagnosis, 333 (62%)
also had evidence of ischemic
{Table 41). The general belief is that coronary heart
disease and cerebral infarction are end stages of a
generalized process and,

Ischemic heart disease alone

autopsy diagnosis
¥ g 3

heart disease

vascular a priori, one
might expect an even greater association of the two
together.
between ischemic cerebral and cardiac disease is

presently in progress at ABCC.

An intensive investigation of the relation

Cancer. Table 31 lists the cancers found at antopsy
by site and cell type. The previously described
problems which complicate and distort the study of
prevalence of disease based on autopsy experience
are even more troublesome in the study of cancer.
Cancer is not a single disease. Its components
vary greatly in their response to the carcinogenic
effect of radiation. Some, such as leukemia, are
sensitive and relatively rapid reactants. Others,
like lung cancer, show a lower and greatly delayed
association. Children exposed to ionizing radiation

develop a variety of cancers after a long interval. 19

The component histologic types of cancer can be
identified and verified only by histologic or cytelogic
examination. This may be accomplished by exami-
nation of surgically removed tissues or at autopsy.
However, cancers are not uniformly fatal and without
“eured”’

review of surgical specimens, cancers are

lost to study. Some neoplasms like breast cancer
and leukemia are easily recognized and identified
during life. Others like thoracic and abdominal
malignancies often require major surgery for accurare
diagnosis and differentiation from confusing serious

diseases like pulmonary tuberculosis and cirrhosis.

Cancer may be more completely represented in the
autopsy sample than other diseases and this may be
e specially
cancer.

true for irradiated persons dying of
It is certainly true for leukemia,
because of the thorough surveillance program, in part
because of the invariably fatal outcome of this
disease and in part because of the popular recognition

of leukemia as “‘the A-bomb disease.”” Bur it also

in part
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holds for other fatal cancers because in the
comparison of various diseases, a higher percentage
of cancer patients die in hospitals where the autopsy
rate is high. In addition, there may be some carry
over in popular belief that like leukemia, all cancers
are  ""A-bomb diseases” thus increasing the
likelihoed of obtaining permission for autopsy.
Interpretation of cancer autopsy findings is further
complicated by small numbers when tumors are
subclassified by cell type and radiation dose or
when multiple factors are considered such as smoking
and occupation in lung cancer.

It should be noted that many of these factors must
also be considered in the study of cancer based on
death certificate diagnoses. However, the autopsy
program does pemnit histologic verification by cell
type and determination of confirmarion and detection
rates which may be used to evaluate the quality of
death certificate informarion. Evidently, a combined
epidemiologic and pathologic investigation offers
many advantages.

Separate intensive investigations of cancers of
different organs have been undertaken to detect
evidence for a delayed carcinogenic effect of ioniZing
radiation. In summary of these studies, a definite
radiation carcinogenic effect has been demonstrated
for ]eukemia,m lung,21 breast,z2 and thyroidgi
cancer and for a variety of cancers if children are
exposed to ionizing radiation.!? There is a probable
effect for lymphomas24 and salivary gland tumors2)
but no evidence of radiation carcinogenic effect for
gastrointestinal, 26,27 gther abdominal, 28 prostate, 29
genital, central nervous system, bone, or skin
cancers, Tumors which are rare in Japanese such as
chronic lymphocytic leukemia and malignant melanoma
were not increased by exposure to ionizing
radiation ATB.

During the 20-year period, 1951-70, cancer was the
principal autopsy diagnosis in 1440 (33.1%) of the
4353 autopsies. In addition 401 “‘incidental’’ cancers
were found (Table 43). The ‘‘incidental’’ tumors
were classified as (1) "Significant’’ if it was judged
that they would probably have caused death had the
patient not died sooner of another cause (including
another cancer as in instances of double primary
cancers of lung and stomach), and (2) ""Not Signifi-
cant’’ if the probability was low or uncertain that the
tumor would ultimately cause death if untreated.
The “'Not Significant” tumors included in situ
carcinomas of the gastrointestinal tract, lung, and
cervix; border line renal adenomas; latent carcinoma
of the prostate; and a large number of occult
sclerosing thyroid carcinomas. In the 1440 cases
with cancer as the cause of death, there were 127
additional tumors of which 53 were classified as
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In 266
autopsies with death not due to cancer, there were
273 cancers of which 142 were classified as "“signifi-
cant’’ and 131 as “‘not significant.”’ Table 43 lists
these incidental cancers by site and cell type.

“*significant’’ and 74 as '‘not significant.”

Approximately 67% of patients with facal cancer die
in hospitals or clinics and the autopsy rate was
higher than for deaths at home (Table 33). As shown
previously the confirmation and detection rates for
cancer are generally high and much higher than for
heart disease or stroke. However, there is consider-
able variation depending on site (Table 17).

The average age at death for patients with cancer is
younger than for other causes of death. In ischemic
heart disease and stroke approximately 7% were
below age 60 and 28% were 80 vears old or older.
For cancer 27 % were belowage 60 and 10%80 or older.

Radiation ATB. There is no evidence which indicates
that the occurrence of ischemic heart disease or
stroke was related to exposure to ionizing radiation
ATB. If anything, the rates for these diseases are
higher in those who received an estimated dose of

less than 10rad than in those who received 100rad

or more { Table 44).

As stated previously, there is a definite but not a

consistent relation between ionizing radiation
exposure ATB and the subsequent development of
cancer. For each type of cancer this has required
analysis and study of
histologic material, clinical records, death certificate,
and other epidemiologic data related to the LSS
sample. In each investigation additional histologic-
For both the
thyroid and prostate, reexamination and semiserial

section of the entire organ exposed a much greater

separate and intensive

ally verified cases have been found.

number of cancers than recognized during routine
autopsy examination. For leukemias, lymphomas,
breast cancers, etc., examination of surgical biopsies
and blood and bone marrow smears revealed additional

casesnot in the autop sy series.

Radiation exposure data are given in Table 45 for
cancer found at autopsy and considered the principal
autopsy diagnosis. These are arranged by site of
origin without regard to cell type except that all
lymphomas are grouped together. Table 47 shows
the age ATB for the same mmor group. These are
raw data and not tested for statistical significance.
However, one can see trends of interest. Leukemia,
lymphoma, lung and breast cancers are increased at
high radiation dose.
increased and

Genitourinary tumors may be
gastrointestinal,  hepatobiliary,
pancreatic, and ‘‘other’” malignancies apparently
are not increased with radiation exposure.
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PERCENT

TABLE 1 DEATHS AND AUTOPSY RATE IN THE JINIH-ABCC LIFE SPAN STUDY SAMPLE BY YEAR OF
DEATH AND CITY 1951-70

1l TH-ABCCHEGHEMBHEIIBI A & UEI K.
FHUHE S L UHHS, 1951— 704
Hiroshima Nagasaki Total
Year of Death 4 ==
Deaths  Autopsies % Deaths  Autopsies % Deaths Autopsies %
1951-55 3135 148 4.7 1061 42 4.0 4196 190 4.5
1956-60 3953 270 6.8 1111 116 10.4 5064 386 7.6
1961 793 282 35.6 219 62 28.3 1012 344 34.0
1962 787 354 45.0 2m 73 36.3 988 427 43.2
1963 782 349 44.6 212 97 45.8 994 446 449
1964 766 300 39.2 226 95 42.0 992 395 39.8
1965 820 o7 37.4 289 113 39.1 1109 420 37.9
1966 842 313 37.2 224 96 42.9 1066 409 38.4
1967 765 278 36.3 239 74 31.0 1004 352 35.1
1968 781 252 32.3 247 78 31.6 1028 330 32.1
1969 898 299 33.3 ~ 215 70 32.6 1113 369 33.2
1970 B84 229 259 251 56 22.3 1135 285 25.1
Total 15206 3381 22.2 4495 972 21.6 19701 4353 o
50 1
- f!
40 /
£
/
30r !
f/ AUTOPSY RATE
20 - !," HIROSHIMA & NAGASAKI
:’f
10 | /
d
o I 1 1 | | 1 1 1 | |
1951-60 61-62 63 64 65 66 67 68 69 70
YEAR
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TABLE 2 DEATHS AND AUTOPSY RATE IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY YEAR OF
DEATH AND PLACE OF DEATH 1951-70
%2 FPH—ABCCHEABEMRI 1 REK D & UHIRE:
FEC 4B & & UTEC AR, 1951— 704

Deaths in City Deaths Outside City
Year of Death =
Deaths Autopsies % Deaths % of Total Autopsies %
Deaths
Hiroshima
195160 6476 413 6.4 612 8.6 5 0.8
1961 704 270 38,4 B9 112 12 13.5
1962 695 350 50.4 92 11.7 4 4.3
1963 675 333 49.3 107 13.7 16 15.0
1964 655 282 43.1 111 14.5 18 16.2
1965 710 299 42.1 110 13.4 8 7.3
1966 715 296 41.4 127 15.1 e 13.4
1967 657 265 40.3 108 14.1 13 12.0
1968 662 242 36.6 119 15.2 10 8.4
1969 772 292 37.8. 126 14.0 7 5.6
1970 750 223 297 134 15.2 6 4.5
Total 13471 3265 24.2 1735 11.4 116 6.7
Nagasaki

1951-60 1969 156 7.9 203 9.3 2 1.0
1961 195 58 29.7 24 11.0 4 16.7
1962 179 71 39.7 22 11.1 Z 9.1
1963 194 97 50.0 18 8.5 0 0

1964 197 93 47.2 29 12.8 2 6.9
1965 250 105 42.0 39 13.5 8 20.5
1966 185 87 47.0 39 17.4 9 23.1
1967 197 71 36.0 42 17.6 3 Tl
1968 203 72 35.5 44 17.8 6 13.6
1969 179 65 36.3 36 16.7 5 13.9
1970 203 51 25.1 48 19.1 5 10.4
Total 3951 926 23.4 544 12.1 46 8.5
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TABLE 3 AUTOPSY RATE IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY YEAR OF DEATH, PLACE
OF AUTOPSY AND CITY 195170

#3 THI—ABCCHGMEMRB B 1T 25H%: B ERE,
BIMEAT, & L UEBHERI, 1951 —T04
Hiroshima Nagasaki
Year of Death — - - -
ABCC Other ABCC Other
Autopsies % Autopsies % Autopsies % Autopsies %
1951-60 394 5.6 24 0.3 119 5.5 39 1.8
1961.62 587 37.2 49 3.1 106 256.2 29 6.9
1963 308 39.4 41 i 79 37.3 18 8.5
1964 266 34.7 34 4.4 73 32.3 22 L
1965 270 32.9 37 4.5 83 287 30 10.4
1966 273 32.4 40 4.8 71 31.7 25 11.2
1967 237 31.0 41 5.4 50 20.9 24 10.0
1968 216 iy i 36 4.6 48 19.4 30 12.1
1969 253 28.2 46 Bl 54 256.1 16 7.4
1970 208 23.5 21 2.4 47 18.7 09 36
Total 3012 19.8 269 2.4 730 16.2 242 5.4
50
40 - =
e
- £ ’f
E 30 "
3]
520 ABCC AUTOPSIES
o /
rd
1wl ff HIROSHIMA & NAGASAKI
7 . .
T NOT ABCC AUTOPSIES
o —— 1 | | | 1 | i |
1951-60 61-62 63 64 65 66 867 68 69 70
YEAR
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PERCENT AUTOPSIES
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TABLE 4 DEATHS AND AUTOPSIES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY YEAR OF

DEATH, RADIATION DOSE AND CITY 1951-70

#4 THI—ABCCHGHEMNRFIHITACHS LUTIRE: JETHIE,
BERE, & M, 1951704
Hiroshima MNagasaki
T65D* (rad) — — -
Deaths Autopsies % Deaths Autopsies %
1951-60
NIC 1512 47 3.1 504 37 7.3
<1 2910 140 4.8 407 27 6.6
1.49 2028 163 8.0 896 61 6.8
50-99 226 18 8.0 82 05 6.1
100-199 156 13 8.3 86 04 4.7
200+ 121 24 19.8 102 17 16.7
1961-65
NIC 962 336 34.9 284 102 35.9
<1 1472 548 37.2 201 T3 36.3
1-49 1145 524 45.8 468 182 38.9
50-99 183 85 46.4 60 26 43.3
100-199 82 46 56.1 53 19 35.8
200+ T2 41 56.9 48 24 50.0
196670
NIC 1106 314 28.4 204 72 24.5
z 1574 501 31.8 200 73 36.5
1-49 1145 413 36.1 475 152 32.0
50-99 127 45 35.4 64 27 42.2
100-199 92 37 40.2 45 20 44.4
200+ 86 41 47.7 63 21 33.3
* “Dose Undetermined” not included
1951-70 1951-60 1961-65 1966-70
e T
.+ .+ + +
2. 1g8R B.dged 2.3g8¢ Soidbe

T65 DOSE IN RAD
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TABLE 5 DEATHS AND PERCENT AUTOPSIES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE

BY DATE OF DEATH AND PARTICIPATION IN THE ABCC-JNIH ADULT HEALTH STUDY
#5 TH—ABCCHGWHENBRRIZHIT A & I EIME:

FEC & & FABCC — T il ARERER A~ 0 B HLKEE R

1951-60 1961-65 1966-70
Classification
Deaths  Autopsies Deaths  Autopsies Deaths  Autopsies
Mot in AHS sample 7684 5.6% 4178 38.0% 4247 31.1%
AHS examined 154 12.3 811 51.9 1027 41.0
AHS not examined 1422 8.9 106 23.6 72 6.9
Total 9260 6.2 5095 39.9 5346 32.6

TABLE 6 DEATHS AND AUTOPSIES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY ADULT HEALTH STUDY

PARTICIPATION AND RADIATION DOSE 1961-70

£6 FH—ABCCHAGWAMBIIIH I ST HE L & UBIME:

MABEAE~OBNMRES L UHARER, 1961—70%

— Mot AHS Sample AHS Examined AHS Not Examined Total
T6E5D*

(rad) Deaths Autopsies % Deaths Autopsies % Deaths Autopsies % Deaths Autopsies %
NIC 2158 637 29.5 424 180 42.5 64 T 10.9 2646 424 31.1
<1 2979 1013 34.0 424 177 41.7 44 5 11.4 3447 1195 34.7
1-49 2782 1056 38.0 426 209 49.1 25 6 24.0 3233 1271 39.3
50-99 261 102 39.1 168 80 47.6 ] 1 20.0 434 183 42.2
100-199 109 43 39.4 145 73 50.3 18 6 33.3 272 122 44.9
2004 48 23 47.9 210 100 47.6 11 4 36.4 269 127 47.2
Total 8337 2874 34.5 1797 819 45.6 167 29 17.4 10301 3722 36.1

“Dose Undetermined” not included.

60
AHS EXAMINED
—

aee 1L —m

5 ———"" NOT AHS
_____..-. -~
3 1 —— ’/
o -
— -
a0 | - ———”
”’
B ™
0 1 1 | o 1 i
NIC <1 1-49 50-99 100-199 200+

T65 DOSE IN RAD
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TABLE 7 AUTOPSIES AND AUTOPSY RATES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY YEAR
OF DEATH AND UNDERLYING CAUSE OF DEATH 1951-70

#7 TH—ABCCHGNEMBIIIH T LM S L UEIHE:
FECHHE & & FEFEEB, 1951—704

Death Certificate Underlying Disease 1951-60 1961-65 1966-70
ICD Diagnostic Class Autopsies % Autopsies % Autopsies %
0107 Tuberculosis 66 8.4 85 40.9 T4 46.3
204 Leukemia 37 50.0 17 73.9 16 61.5
140 Other malignant neoplasms 142 97 509 51.3 447 29.9
250 Diabetes mellitus 7 10.6 27 48.2 19 24,1
430-  Cerebrovascular disease 63 3.5 447 37.2 384 30.0
390- Cardiovascular disease 51 5.5 233 34.6 273 30.9
480-  Pneumonia 8 3.3 71 35.9 59 28.4
490-  Bronchitis, emphysema, asthma 9 L A9 37 32.7 35 31.5
531-  Esophageal, gastric, & duodenal disease 11 5.6 22 33.8 21 34.4
550- Intestinal obstruction & hernia 2 3.6 11 47.8 T 25.0
571  Cirrhosis of liver 17 11.2 54 51.4 55 36.9
580-  Nephritis & nephrosis 12 4.6 23 29.1 22 31.0
780-  Ill-defined 29 2.8 168 36.5 79 24.7
800-  Accidents, ete. 15 2.3 79 25.6 47 16.4
Other 105 8.3 249 42.3 207 36.7
Total 576 6.2 2032 39.9 1745 32.6
* Number autopsied with that death certificate diagnosis.. = %= Percent of deaths autopsied in that diagnostic class

TABLE 8 AUTOPSIES AND AUTOPSY RATES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY YEAR
OF DEATH AND CEREBRO AND CARDIOVASCULAR DISEASES AS UNDERLYING CAUSE OF DEATH
1951-70
#8 T — ABCC H oy S 20 REEIZ &5 13 A ¥ Ml & UVl B

FEC AR & & OFSEIR & U T oW i 5 R 8 & & RO B e s B, 1951 — 704

Death Certificate Underlying Disease 1951-60 1961.65 1966-70
ICD Diagnostic Class Autopsies* % Autopsies % «  Autopsies %
431 Cerebral hemorrhage 48 3.1 252 34.4 151 27.0
433-  Cerebral thromboembolic 5 4.4 101 41.7 85 29.4
430-  Other cerebrovascular 4 10.0 14 40.0 50 33.1
438  Ill-defined cerebrovascular 6 4.8 80 41.5 98 35.1
400- Hypertensive disease 7 4.1 79 43.9 66 34.7
410-  Ischemic heart disease 9 4.4 60 30.0 118 29.9
420-  Other heart disease 32 6.5 80 30.8 73 27.8
Total 111 4.1 666 36.1 641 30.1
* Number autopsied with that death certificate diagnosis. %="Percent of deaths autopsied in that diagnostic class.
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TABLE 9 AUTOPSIES AND AUTOPSY RATES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY UNDERLYING
CAUSE OF DEATH AND RADIATION DOSE 1961-70
£9 TFHi—ABCCHRim s KRB 515 2 FIRM & & UHRE:
BFEM & & OB, 1961 — 704

Death Certificate Underlying Disease T65D (rad)*
co Diagnostic Class Total NIC il 1-49 50-99  100-199 200+
010-  Tuberculosis No. 154 37 49 44 8 & 10
% 42.9 36.6 45.4 37.6 80.0 50.0 90.9
204-  L.eukemia Nao. 30 5 7 11 0 2 5
% 65.2 62.5 70.0 73.3 0.0 66.7 55.6
140-  Other malignant neoplasms No. 946 227 290 317 45 31 36
% 45.4 41.9 42.9 48.3 511 59.6 51.4
250 Diabetes mellitus No. 45 8 17 10 4 3 3
% 34.1 24.2 32.1 34.5 50.0 100.0 50.0
430~ Cerebrovascular disease Nao. 821 167 264 302 39 25 24
% 33.5 27.0 32.8 38.0 35.5 36.8 44.4
390-  Cardiovascular disease No.. 501 94 168 178 28 16 17
% 32.6 26.9 31.2 34.9 39.4 45.7 48.6
480-  Pneumonia No. 126 25 44 43 9 3 2
% 3L5 23.4 30.6 L) 69.2 27.3 18.2
490-  Bronchitis, emphysema, asthma Mo, 70 21 23 20 1] 4 2
% 31.8 35.6 29.1 29.9 .0 50.0 66.7
531-  Esophageal, gastric, & duodenal disease No. 41 9 11 15 2 3 1
% 33.1 29.0 28.2 34,9 50.0 75.0 33.3
550- Intestinal obstruction & hernia No. 18 8 5 4 U] ] 1
% 35.3 53.3 27.8 26.7 0.0 0.0 100.0
571  Cirrhosis of liver No. 109 28 35 32 6 6 2
% 43.1 45,2 36.8 47.1 60.0 54.5 28.6
580- Nephritis & nephrosis No. 45 14 18 10 3 ] ]
% 30.6 33.3 31.0 25.6 50.0 0.0 0.0
780-  Ill-defined No. 244 65 76 82 8 8 5
% 31.8 26.9 30.3 37.6 27.6 50.0 41.7
800-  Aceidents, ete. Na. 124 28 42 42 8 3 1
% 21.1 16.9 231 23.1 32.0 15.8 Tk
Other No. 448 88 146 161 23 12 18
% 39.3 32.6 37.4 44.0 42.6 41.4 56.3
Total No, 32z 824 1195 1271 183 122 127
% 6.1 31.1 34.7 39.3 42.2 44.9 47.2
* “Dose Undetermined” not included. %= Percent of deaths autopsied in that diagnostic class.
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TABLE 10 AUTOPSIES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY SEX AND AGE AT DEATH
HIROSHIMA AND NAGASAKI 1951-70

#10 FTHf—ABCC HariEx RB 1z &1 5 HE:
b L USECIEERR], L& - R, 1951 —704F

Total Male Female
Age at Death

Deaths* Autopsies % Deaths Autopsies % Deaths Autopsies %

0-19 216 28 12.97 131 19 14.5 a5 9 10.6

20-29 702 a2 11.68 424 56 13.2 278 26 9.4

30-39 821 173 21.07 386 94 24.4 435 79 18.2

40-49 1165 236 20.26 540 112 20.7 625 124 19.8

50-59 2671 505 18.91 1447 271 18.7 1224 234 19.1
G0-69 4895 1178 24.07 2918 716 24.5 1977 462 23.4 /

T0-79 HBHE2 1371 23.31 3095 708 22.9 2787 663 23.8

80+ 3336 TR0 23.38 1236 310 25.1 2100 470 22.4

Total 19688 4353 10177 2286 22.5 9511 2067 2117

* Thirteen cases, age unknown, not included.

TABLE 11 AUTOPSIES AND AUTOPSY RATES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY CEREBRO
AND CARDIOVASCULAR DISEASES AS UNDERLYING CAUSE OF DEATH AND RADIATION DOSE 1961.70
#11 FHF—ABCCHGHBEMREI I 28IHE & & UdiE:
BAEM & LT oMM EE S LU LEBMAE EE & £ Ui as, 1961—704

Death Certificate Underlying Disease : T65D (rad)*

1ICD Diagnostic Class Tatal NIC < 1-49 50-99  100-199 200+
431 Cerebral hemorrhage No. 397 85 129 138 25 12 8
% 311 25.0 29.3 36.7 41.7 33.3 34.8
433-  Cerebral thromboembolic No, 185 32 54 79 7 8 5
% 35.2 27.8 34.0 41.4 23.3 47.1 38.5
430-  Other cerebrovascular No. 62 15 24 16 2 1] 5
% 34.1 32.6 35.8 30.2 40.0 0.0 62.5
438 Ill-defined cerebrovascular No. 177 35 57 69 5 5 6
% 37.9 29.9 41.0 39.7 33.3 41.7 60.0
400-  Hypertensive disease No. 144 23 41 61 5 8 6
% 39.2 35.9 33.9 42.7 38.5 50,0 60,0
410-  Ischemic heart disease No. 175 32 61 60 12 2 7
% 29.9 21.3 28.9 33.9 42.9 37.5 58.3
420-  Other heart disease Nao. 152 35 55 46 11 3 2
% 29.3 28.0 30.2 27.9 37.9 37.56 24
Total No. 1292 2567 421 469 67 39 39
% 33.0 26.9 319 36.7 37.2 39.0 45.9

* “Dose Undetermined” not included. %=Percent of deaths autopsied in that diagnostic class.
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TABLE 12 AUTOPSIES AND AUTOPSY RATES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY YEAR
OF DEATH, AGE AT DEATH, AND CITY 1961-70

#12 TH—ABCCHGMAM R 513 5 £ UBIHRE:
FEC R, FECIRERD, & & Ui, 1961—70F

Hirashima Nagasaki
Age 1961.65 1966-70 1961-65 1966-70
at Death -
Autopsies % Autopsies % Autopsies % Autopsies %
< 5k 137 34.1 98 30.9 80 43.0 50 281
50.59 120 43.5 100 28.4 37 36.5 37 3.6
60-69 426 43.1 350 34.0 139 45.0 7 31.4
70-79 502 38.6 499 35.2 126 36.7 133 34.0
80+ 337 41.1 324 30.7 38 24.8 57 305
Total 1592 40.3 1371 32.9 440 38.4 374 31.8
%=Percent of deaths autopsied.
80
PO [] HosPITAL
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TOTAL HIROSHIMA NAGASAKI

TABLE 13 AUTOPSIES AND AUTOPSY RATES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE
BY PLACE OF DEATH, YEAR OF DEATH, AND CITY 1961-70
#£13 TH—ABCCHMRABEMEH o 280 b L ULIHRE:
SECER, FECERE, & & UEdBl, 1961 —704F

Hiroshima Nagasaki Total
Year Place of Death _— =

Autopsies % Autopsies % Autopsies %

1961-65 Hospital 616 50.1 218 577 834 51.9
Clinic 36 49.3 15 29.4 51 41.1

Home* 9440 35.5 207 28.8 1147 34.1

Total 1592 40.3 440 35,4 2032 39.9

1966-70 Hospital 671 39.7 241 44.1 911 40.7
Clinie 57 33.5 15 24.2 72 31.0

Home* 643 27.8 118 20.8 761 26.4

Total 1371 32.9 374 31.8 1744 32.6

* Home includes other non-hospital and non-clinic deaths
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TABLE 14 AUTOPSIES AND AUTOPSY RATES IN THE JNIH.-ABCC LIFE SPAN STUDY SAMPLE BY
UNDERLYING CAUSE OF DEATH, AND PLACE OF DEATH 1961.70
#14  THF—ABCC HaGMEMNRTIZ &1 28I & & Ul
FSER & & USELCH AR, 1961 —T04F

Death Certificate Underlying Cause Place of Death
Hospital or Clinic Home Other
ICD Diagnostic Class — :
Autopsies* % Autopsies % Autopsies %
010 Tuberculosis 112 48.3 44 33.8 3 50.0
204- Leukemia 31 T0.5 1 25.0 1 100.0
140-  Other malignant neoplasms 689 48.8 258 38.1 9 36.0
260  Diabetes mellitus 25 45.5 20 26.3 1 25.0
430-  Cerebrovascular disease 252 42.6 553 311 26 23.2
380- Cardiovascular disease 204 44.7 277 27.3 25 29.4
480-  Pneumonia 51 39.2 74 28.0 5 41.7
490-  Bronchitis, emphysema, asthma 24 49,0 46 27.7 2 22.2
531-  Esophageal, gastric, & duodenal disease 24 39.3 17 30.4 2 22.2
550-  Intestinal obstruction & hernia 13 35.1 5 5.7 -
571 Cirrhosis of liver T4 448 34 39.1 1 50.0
580-  Nephritis & nephrosis 20 33.3 25 29.4 - .
780-  Ill-defined 10 22.7 219 32.4 18 30.0
800-  Accidents, etc. 74 24.7 31 23.7 21 12.9
Other 266+ "47.1 181 33.3 9 20.5
Total 1869 44.5 1785 31.3 123 22.9
* MNumber autopsied with that death certificate diagnosis. %=Percent of deaths autopsied in that diagnostic class.

TABLE 15 AUTOPSIES AND AUTOPSY RATES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE BY CEREBRO
AND CARDIOVASCULAR DISEASES AS UNDERLYING CAUSE OF DEATH AND PLACE OF DEATH 1961-70

#£15 TH—ABCCHGRAXM RIS o8I E L 8 ME: FHIER & L TORMMOERE
B & UOLIRILAE RRR B L UFECHATRI, 1961 — 702

Death Certificate Underlying Cause Place of Death
Hospital or Clinic Home Other
IcCh Diagnostic Class
Autopsies* % Autopsies % Autopsies %
431 Cerebral Hemorrhage 111 43.4 276 28.7 16 21:3
433-  Cerebral thromboembolic 47 34.8 134 35.4 5 271.8
430-  Other cerebrovascular 22 31.4 41 36.6 1 25.0
438 Ill-defined cerebrovascular e 55.0 102 31.3 4 26.7
400-  Hypertensive disease 53 48.6 B8 35.6 4 28.6
410-  Ischemic heart disease 74 42.3 92 24.3 12 28.6
420-  Other heart disease 56 41.8 89 24.5 8 32.0
Total ; 435 43.1 822 29.7 : 50 25.9
* Number autopsied with that death certificate diagnosis. %="Percent of deaths autopsied in that diagnostic class.
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TABLE 16 AUTOPSIES AND AUTOPSY RATES FOR MALES IN THE JNIH-ABCC LIFE SFAN STUDY
SAMPLE BY OCCUPATION AT DEATH 1961-70

#16 FTRF—ABCC H&amfid R C H15 2 B0 S L URIHRE: HCRORER, 1961-T701F

Occupation Autopsies %
Professional and Technical 37 36.6
Administrative 51 30.5
Clerical 63 9.1
Sales 110 39.3
Farmers, lumbermen, & fishermen 45 25.9
Mine & quarry workers 0 0
Transport & communication 7 18.9
Craftsmen & factory workers 193 48.4
Service workers 17 25.8
Not in labor force, unknown 926 40.2
Other 498 30.4
Total L1947 36.6

- N L
%="Pereent of deaths autopsied.

TABLE 17 DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE CLASSIFIED BY UNDERLYING CAUSE OF DEATH AND PRINCIPAL AUTOPSY
DIAGNOSIS WITH CONFIRMATION AND DETECTION RATES BY CITY AND SEX 1951-70
#17 FH—ABCC HaBEMRHII T AMCOFFER S & O L EAMERTH ML 5 CCHRR S L U RE:
HTH & & UMERI, 1951 —T0 5

Underlying Cause * Autopsy ** Confirmation Detection
1CD Diagnostic Class H N H N H N H N

M F M E M F M F M E M F M P M F
010- Tuberculosis 94 48 55 30 105 68 53 37 61.7 542 67.3 66.7 55.2 38.2 69.8 b54.1
090- Syphilis 5 3 3 6 6 3 5 3 20,0 333 00 00 167 333 0.0 0.0
000- Other infective & parasitic disease 25 24 7 9 13 11 2 4 8.0 8.3 0.0 222 15:4 182 0.0 50L0
150 Cancer of esophagus 27 7 7 3 31 6 5 2 81,5 57.1 57.1 333 71.0 66.7 B80.0 500
151 stomach 182 121 51 25 211 151 54 29 83.0 B5.1 86.3 800 71.6 632 B8lh5 69.0
153 large bowel 14 13 3 1 16 21 3 1 57.1 61.5 66.7 00 50,0 381 667 (.0
154 rectum 13 18 4 7 14 12 5 7 76.9 444 1000 857 714 66,7 B0.0 B57
155- liver & hile ducts 7 10 7 3 53 44 27 16 42,9 90.0 71.4 333 BT 205 185 6.3
157 pancreas 19 15 2 1 29 21 9 2 57.9  60.0 100.0 100.0  37.9 429 222 50.0
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TABLE 17 CONTINUED #2174 %

Underlying Cause* Autopsy ** Confirmation Detection
Ich Diagnostic Class H M H N H N H N
M F M E M F M F M F M F M F M F

162 Cancer of bronchus, trachea, & lung 66 45 26 8 101 62 43 12 81.8 77.9 92.3 875 53.5 56.5 558 583
174 breast 1 26 I} 9 0 32 1} 11 0.0 1000 0.0 1000 0.0 81.3 0.0 B81.8
180 cervix uteri ] 7 ] 4 0 54 1] 8 0.0 100.0 0.0 75.0 0.0 13.0 0.0 37.5
181- Chorionepithelioma & other neoplasms of

uterus 0 48 0 5 0 8 0 6 0.0 125 0.0 80.0 0.0 75.0 0o  66.7
200- Malignant lymphoma 13 10 5 7 17 15 12 8 61.5 90.0 80.0 100.0 47.1 60.0 33.3 B75
204- Leukemia 28 22 12 B8 22 23 11 9 71.4 909 917 875 90,9 87,0 100.0 77.8
140- All other malignant neoplasms 93 93 44 28 1] 80 28 22 46,2 40.9 36.4 35.7 48,3 475 57.1 455
210- Benign & unspecific neoplasms 26 26 9 11 0 2 1 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
250  Diabetes mellitus 19 25 5 4 11 11 1 2 36.8 36,0 20,0 500 63.6 B81.8 100.0 100.0
280- Dis. of blood & blood forming organ 8 16 7 4 4 v 4 2 25,0 43,8 57.1 25.0 50.0 100.0 100.0 50.0
390- Rheumatic fever & chronic rheumatic heart

disease 6 21 4 2 17 31 7 7 50.0 57.1 75.0 50.0 17.6 38.7 429 143
400. Hypertensive disease 52 56 24 20 69 90 26 37 28,8 17.9 41.7 45.0 21,7 11,1 385 243
410- Ischemic heart disease T4 T 24 12 86 68 21 11 40,5 33,8 375 167 349 382 429 182
420- Other forms of heart disease 64 85 18 18 27 28 ; 5 9.4 59 167 0.0 22.2 17.9 429 o
430 Subarachnoid hemorrhage 10 15 3 2 19 42 5 9 20,0 60.0 33.3 100.0 10.5 21.4 200 222
431  Cerebral hemorrhage 196 162 56 37 76 47 20 15 27.0 142 16.1 297 697 489 45.0 733
433 Thromboembolic disease 78 77 20 16 225 234 80 39 55,1 42,9 50.0 438 19.1 14,1 125 17.9
432  Other cerebrovascular disease B4 96 27 15 2 1 0 1] .0 1.0 0.0 0.0 0.0 100.0 0.0 0.0
440- Disease of arteries 7 12 1 2 18 26 1 14.3  16.7 0.0 0.0 5.3 77 0.0 0.0
480- Fneumonia 40 69 16 13 46 54 18 14 7.5 145 31.3 23.1 6.5 185 Z27.8 214
490- Bronchitis, emphysema, & asthma 43 22 11 5 29 32 6 30.2 36.4 182 400 44.8 250 500 333
531- Gastric, duodenal, & peptic ulcers 31 13 8 2 31 14 T 2 58.1 23.1 625 0.0 58,1 214 71.4 0.0
550- Intestinal obstruction & hernia H 1k 1 1 5 5 0 28.6 9.1 100.0 0.0 400 2000 100.0 0.0
571 Cirrhosis of liver 66 33 18 9 47 33 17 6 43.9 54,5 50.0 333 61.7 545 529 500
580- Nephritis & nephrosis 22 25 4 6 9 6 2 13.6 20.0 75.0 16.7 33,8 B33 7500 . 50.0
780- Symptoms referable to system or organs 26 19 7 7 1 2 1 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
794 Senility 68 108 11 ol 2 9 1 0 1.5 8.9 0.0 0.0 50.0 44.4 0.0 0.0
790- Ill-defined diseases 3 4 2 0 0 ] 0 0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
800- Accidents, & etc. 70 42 18 11 70 58 22 15 85,7 66.7 83.3 81.8 857 483 682 600

All other 137 133 42 38 222 2486 58 58 445 421 bH2.4 316 275 228 319 207

* Number who died with this death certificate diagnosis and were autopsied.

** Number in the entire autopsy sample with this diagnosis as principal autopsy diagnosis.



TABLE 18 DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE CLASSIFIED BY DEATH CERTIFICATE UNDERLYING
CAUSE, PRINCIPAL AUTOPSY DIAGNOSIS AND YEAR OF DEATH WITH CONFIRMATION AND DETECTION RATES
#18 FH—ABCCHGHEMETICH T 2T ORI HEMDFRIEA,
FEBZH S LU EER ML 5 CCHREL L URRH

Year of Death
j(891] Diagnostic Class Death Certificate® Autopsy**
1951-60 1961-656 1966-70 1951-60 1961-65 1966-T0

0140- Tuberculosis 68 85 74 g2 104 77
204. Leukemia 37 17 16 35 16 14
140. Other malignant neoplasms ) 142 509 447 185 624 570
250 Diabetes mellitus 7 27 19 2 17 6§
430- Cerebrovascular disease 63 447 384 59 416 339
390- Cardiovascular disease 51 233 273 55 243 239
480- Pneumonia 8 71 59 13 64 55
490- Bronchitis, emphysema, asthma 9 37 35 2 36 33
531- Esophageal, gastric & duodenal disease 11 a2 21 13 23 18
550- Intestinal obstruction & hernia 2 11 7 0 7 4
571 Cirrhosis of liver 17 54 55 T 46 40
580- Nephritis & nephrosis i 12 23 22 1 10 7
780- lll-defined 29 168 79 0 13 3
800- Accidents, etc. 15 79 47 21 a8 56

Other 105 249 207 88 325 284

Total 576 2032 1745 876 2032 1745

Confirmation Rate Detection Rate

010-  Tuberculosis 69.1 58.8 59.5 57.3 48.1 57.1
204- Leukemia 81.1 88.2 81.3 85.7 93.8 92.9
140- Other malignant neoplasms 92.3 93.9 93.7 7.8 76.6 73.5
250 Diabetes mellitus 28.6 48.1 21.1 100.0 76.5 66.7
430- Cerebrovascular disease 66.7 66.7 60.7 71.2 71.6 68.7
390- Cardiovascular disease 56.9 45.1 47.6 52.7 43.2 54.4
480 Preumonia 0.0 21.1 10.2 0.0 23.4 10.9
490- Bronchitis, emphysema, asthma 11.1 37.8 28.6 50.0 38.9 30.3
531-  Esophageal, gastric & duodenal disease 63.6 54.5 33.3 53.8 52:2 38.9
550- Intestinal obstruction & hernia 0.0 18.2 28.6 0.0 28.6 50.0
571 Cirrhosis of liver 64.7 48.1 40.0 64.7 56.5 55.0
580- Mephritis & nephrosis 25.0 13.0 27.3 75.0 30.0 85.7
THO- Il-defined 0.0 3.0 0 0.0 38.5 0.0
800. Accidents, ete. 86.7 87.3 63.8 61.9 78.4 53.6

Other 43.8 42.6 44.9 B 32.6 32.7

Total 62.8 59.6 58.4 62.8 59.6 58.4

* Number who died with this death certificate diagnosis and were autopsied.
** MNumber in the entire autopsy sample with this diagnosis as principal autopsy diagnosis.
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TABLE 19 DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE WITH CEREBRO AND CARDIOVASCULAR DISEASE AS
DEATH CERTIFICATE UNDERLYING CAUSE AND PRINCIPAL AUTOPSY DIAGNOSIS BY CITY AND TIME PERIOD, WITH
CONFIRMATION AND DETECTION RATES 1951-70
#19 THf— ABCC H @A xi B4 TIRCRUFH R O FIEHE & & O FEI M5 I A7 1 & 258
BERULBMERETH > FECOMTH - MRS L 5 CICHERRES L USRS, 1951704

Death Certificate* Autopsy **

Ich Diagnostic Class Hiroshima Nagasaki Hiroshima Nagasaki

1960 1961-65 1966-70 -1960 1961-65 1966-70 -1960 1961-65 1966-70 -1960 1961-65 1966-70

431 Cerebral hemorrhage 37 196 125 11 56 26 12 63 48 4 19 12
433- Cerebral thromboembolic 5 a7 63 . 14 22 29 225 205 9 69 41
430- (ther cerebrovascular 10 69 126 - 25 22 3 33 28 2 7 5
400- Hypertensive disease 2 55 51 5 24 15 9 85 65 8 34 21
410- Ischemic heart disease 7 49 95 2 11 23 12 58 84 5 13 14
420-  Other heart disease 24 64 61 g . 16 12 2 29 24 3 4 5
800- Accidents, ete. 12 64 36 -3 15 11 15 71 42 6 17 14

Other 321 1008 814 129 279 243 336 1028 875 121 277 262

Confirmation Rate Detection Rate

431 Cerebral hemorrhage 16.2 22.4 20.8 27.3 16.1 30.8 50,0 69.8 54.2 75.0 47.4 66.7
433- Cerebral thromboembolic 600 56.3 38.1 - 64.3 36.4 10.3 21.8 11.7 - 13.0 19.5
430- Other cerebrovascular - 10.1 7.1 - 12.0 4.5 - 21.2 321 - 42.9 20.0
400- Hypertensive disease 50.0 23.6 21.6 40.0 50.0 33.3 i1.1 15.3 16.9 25.0 35.3 23.8
410- Ischemic heart disease T1.4 42.9 1.6 50.0 27.3 30.4 41.7 36.2 35.7 20.0 23.1 50.0
420- Other heart disease 8.3 7.8 6.6 - 6.3 16.7 100.0 17.2 16.7 - 25.0 40.0
800- Accidents, ete. 833 859 63.9 1000 93.3 63.6 66.7 77.5 548  50.0 82.4 50.0

Other 935 844 871 87.6  87.1 88.5 89.3 82.8 81.0 93.4 87.7 82.1

* Number who died with this death certificate diagnosis and were autopsied.

** Number in the entire autopsy sample with this diagnosis as principal autopsy diagnosis.
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TABLE 20 DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE AND RATES OF CONFIRMATION AND DETECTION BY
RADIATION DOSE, DEATH CERTIFICATE UNDERLYING CAUSE, AND PRINCIPAL AUTOPSY DIAGNOSIS 1961-70

#20 TH—ABCCHGHEM R T AFECHE & UFENE & BRI Matima,
FELFAHT & EFEE, & &k U LESIRBETR, 1961704

THED (rad)®

1CD Diagnostic Class Death Certificate ** Principal Autopsy Diagnosis***

NIC <1 1.49 50-99 100-199 200+ NIC <1 1-49 50-99 100-199 200+

Deaths

010-  Tuberculosis a7 49 44 8 6 10 45 58 5 10 6 6
204. Leukemia 5 T 11 0 2 5 5 75 7 1] 3 6
140-  Other malignant neoplasms 227 290 317 45 31 36 279 381 373 59 40 43
250 Diabetes mellitus 8 17 10 4 3 3 5 5 2 3 1
430- Cerebrovascular disease 167 264 302 39 25 24 170 227 267 31 20 26
390. Cardiovascular disease 94 168 178 28 16 17 97 155 177 17 17 12
480-  Pneumonia 25 44 43 9 3 2 26 44 33 6 5 2
490-  Bronchitis, emphysema, asthma 21 23 20 0 4 2 20 27 17 1 3 1
531- Esophageal, gastric, & duodenal disease 9 11 15 2 3 1 11 9 15 3 2 1
560-  Intestinal obstruction & hernia 8 5 0 0 1 4 2 5 0 (U] 0
571  Cirrhosis of liver 28 35 3z 6 6 2 22 20 29 10 3 2
580- Nephritis & nephrosis 14 18 10 3 ] 1] 4 8 3 2 ] 1]
780-  lll-defined 65 76 82 8 8 5 3 5 2 0 0
B00-  Accidents, etc. 28 42 42 8 3 1 32 38 54 11 4 4

Other B8 146 161 23 12 18 101 208 229 29 16 18

Total 824 1195 1271 183 122 127 824 1195 1271 183 122 127

Confirmation Rate Detection Rate

010-  Tuberculesis 56,8 63.3 545 62.5 66.7 500 46.7 53.4 47.1 50.0 66.7 83.3
204. Leukemia 100.0 100.0 63.6 0.0 100.0 100.0 100.0 100.0 100.0 0.0 66.7 83.3
140-  Other malignant neoplasms 92,5 955 93.4 933 100.0 91.7 153 727 7194 712 §1.5 688
250 Diabetes mellitus 62,5 17.6 30.0 25.0 100.0 33.3 100.0 60,0 50.0 50.0 100.0 100.0
430-  Cerebrovascular disease 65.9 62.5 62.6 64.1 64.0 66.7 64.7 72.7 70.8 B0.6 80.0 61.5
390- Cardiovascular disease 44.7 440 483 429 688 353 43,3 47.7 48.6 706 647 50.0
480- Pneumonia 28.0 11.4 140 11.1 333 0.0 26.9 11.4 182 16.7 200 0.0
490-  Bronchitis, emphysema, asthma 381 26,1 400 0.0 50.0 0.0 40.0 22.2 471 0.0 66.7 0.0
531- Esophageal, gastric, & duodenal disease 444 9.1 66.7 100.0 33.3 100.0 36.4 11.1 66.7 66.7 50.0 100.0
550- Intestinal obstruction & hernia 12,5 20,0 50.0 0.0 0.0 0.0 25.0 50,0 40.0 0.0 0.0 0.0
571  Cirrhosis of liver 50.0 34.3 46.9 66,7 33.3 500 63.6 60.0 517 40.0 667 50.0
580-  Nephritis & nephrosis 14.3 33.3 0.0 333 0.0 0.0 50.0 75.0 0.0 50,0 0.0 0.0
780-  Ill-defined 1.5 1.3 8.7 0.0 0.0 0.0 33.3 167 60.0 0.0 00 0.0
800-  Accidents, etc. 75.0 73.8 857 75.0 100.0 100.0 65.6 816 667 545 Th0 250

Other 45.5 43.2 46.0 47,8 250 33.3 39.6 30.3 323 379 188 333

Taotal 59.6 57.2 597 60.1 64.8 591 506 57.2 59.F¥ 601 648 59.1

* “Dose Undetermined” not included.
#% Number who died with this death certificate diagnosis and were autopsied.

*#% Numher in the entire autopsy sample with this diagnosis as principal autopsy diagnosis.
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TABLE 21 DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE AND RATES OF CONFIRMATION AND DETECTION
BY AGE AT DEATH, DEATH CERTIFICATE UNDERLYING CAUSE, AND PRINCIPAL AUTOPSY DIAGNOSIS
1961-70

#21 THI—ABCCHRGHMMREIIH T SIEC iy £ MRS L BRE: JECIEFi,
FELREWT & SFER, & & U FE EEREHT R, 1961 — 704

Age at Death

ICD Diagnostic Class Death Certificate* Principal Autopsy Diagnosis**
3 <50  50.59  60-69 70+ <50  50-59 60-69 70+
Deaths

010-  Tuberculosis 34 24 47 54 36 25 ] 65
204.  Leukemia 18 3 8 4 16 3 7 4
140-  Other malignant neoplasms 91 135 351 379 107 156 395 536
250 Diabetes mellitus 4 5 14 23 4 z 7 10
430-  Cerebrovascular disease 26 60 232 513 24 G 202 469
390-  Cardiovascular disease 35 43 94 334 24 43 87 328
480- Pneumonia ' 9 3 30 88 4 1 24 90
490- Bronchitis, emphysema, asthma 5 4 15 48 4 4 17 44
531- Esophageal, gastric, & duodenal disease 1 2 17 23 2 3 17 19
560-  Intestinal obstruction & hernia 1 3 5 9 0 0 2 g
571  Cirrhosis of liver 15 . 20 39 35 18 20 24 24
580-  Nephritis & nephrosis 6 5 12 22 6 4 6 1
T80-  Ill-defined 10 8 23 206 2 i 1 13
800-  Accidents, etc. 36 19 30 41 34 18 35 57

Other 74 50 95 237 84 45 133 347

Total 365 384 1012 2016 365 384 1012 2016

Confirmation Rate Detection Rate

010-  Tuberculosis 85.3 62.5 66.0 35.2 R0.6 60.0 56.4 29.2
204.  Leukemia 83.3 100.0 87.5 75.0 93.8 100.0 100.0 75.0
140-  Other malignant neoplasms 94.5 97.0 93.4 g92.9 B0.4 84.0 83.0 65.7
250  Diabetes mellitus 75.0 0.0 42.9 34.8 75.0 0.0 85.7 80.0
430- Cerebrovascular disease 80.8 73.3 65.9 61.0 a7.5 73.3 75.7 66.7
390- Cardiovascular disease 51.4 58.1 42.6 45.5 75.0 58.1 46.0 46.3
480-  Pneumonia 22.2 0.0 26.7 12.5 50.0 0.0 33.3 L
490-  Bronchitis, emphysema, asthma 60.0 75.0 33.3 2741 75.0 75.0 29.4 29.5
531- Esophageal, gastric, & ducdenal disease 100.0 50.0 58.8 30.4 50.0 33.3 58.8 36.8
550- Intestinal obstruction & hernia 0.0 0.0 20.0 33.3 0.0 0.0 50.0 33.3
571  Cirrhosis of liver 60.0 50.0 43.6 34.3 50.0 50.0 70.8 50.0
580- Nephritis & nephrosis 83.3 40.0 16.7 0.0 83.3 50.0 33.3 0.0
780-  Ill-defined 0.0 0.0 0.0 2.4 0.0 0.0 0.0 38.5
B00-  Accidents, ete. a46.1 73.7 90.0 65.9 91.2 1.8 i | 47.4

Other 54.1 38.0 44.2 41.4 47.6 42.2 31.6 28.2

Total 72.1 69.5 66.9 50,7 72.1 69.5 66.9 50,7

* Number who died with this death certificate diagnosis and were autopsied

** Number in the entire autopsy sample with this diagnosis as principal autopsy diagnosis.
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TABLE 22 AUTOPSIED DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE AND RATES OF CONFIRMATION AND
DETECTION BY PLACE OF DEATH, DEATH CERTIFICATE UNDERLYING CAUSE, AND PRINCIPAL AUTOPSY
DIAGNOSIS 1961-70
# 22 THF— ABCC Ay SRt SUEF 12 & (F 28I E b & UFRERE R & S R 88 FELIR T,

FELC BB EEIER, & RO EEE Bk, 1961—T04

Hospital Status at Death

ICD Diagnostic Class Death Certificate® Principal Autopsy Diagnosis**
Hospital  Clinie Home Hospital Clinic Home
Deaths

010- Tuberculosis 109 3 44 98 2 B0
204- Leukemia 27 4 1 24 4 1
=140- Other malignant neoplasms 654 35 258 778 33 368
250 Diabetes mellitus 25 ] 20 14 i] 9
430-  Cerebrovascular disease 223 29 553 195 28 504
390- Cardiovascular disease 192 12 277 138 13 307
480- Pneumonia 43 8 74 23 3 91
490- Bronchitis, emphysema, asthma . 23 1 46 31 1 35
531. Esophageal, gastric, & duedenal di&easc. 24 0 17 26 1 13
550 Intestinal obstruction & hernia 13 ] 5 4 0 6
571 Cirrhosis of liver 71 3 34 57 5 21
580-  Nephritis & nephrosis 20 0 25 13 1 2
T80- Iil-defined 10 0 219 3 1 11
800- Accidents, ete. 67 7 31 70 T 18
Other 245 21 181 275 24 289

Total 1746 123 1785 1746 123 1785

Confirmation Rate Detection Rate

010-  Tuberculosis 62.4 33.3 56.8 69.4 50.0 31.3
204- Leukemia 81.5 100.0 100.0 91.7 100.0 100.0
140- Other malignant neoplasms 93.9 85.7 95.0 79.2 90.9 66.6
250 Diabetes mellitus 44.0 0.0 30.0 78.6 0.0 66.7
430-  Cerebrovascular disease 59.2 75.9 65.3 67.7 78.6 71.6
390- Cardiovascular disease 44.3 50.0 48.4 61.6 46.2 43.6
480- Pneumonia 7.0 25.0 21.6 13.0 66.7 17.6
490- Bronchitis, emphysema, asthma 47.8 100.0 23.9 35.5 100.0 31.4
ad1- Esophageal, gastric, & duodenal disease 50.0 0.0 41.2 46.2 0.0 53.8
550- Intestinal obstruction & hernia 23.1 0.0 20.0 75.0 0.0 16.7
571 Cirrhosis of liver 49.3 100.0 26.5 61.4 60.0 42.9
580- Mephritis & nephrosis 45.0 0.0 0.0 69.2 0.0 0.0
T80- Ill-defined 0.0 0.0 2.3 0.0 0.0 45.5
800- Accidents, etc. 76.1 71.4 8.6 72.9 71.4 52.1
Other 45.3 57.1 41.4 40.4 50,0 26.0

Total 66.8 69.9 51.6 668 69.9 51.6

* Number who died with this death certificate diagnosis and were autopsied.

** MNumber in the entire autopsy sample with this diagnosis as principal autopsy diagnosis.
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TABLE 23 AUTOPSIED DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE AND RATES OF CONFIRMATION
AND DETECTION IN RELATION TO PARTICIPATION IN THE ABCC-JNIH ADULT HEALTH STUDY BY
DEATH CERTIFICATE UNDERLYING CAUSE AND PRINCIPAL AUTOPSY DIAGNOSIS 1961-70

#23 ABCC — TR ABEEEREAD S NRENIZA 2 T —ABCC BGHNENRB I HIT 2
B L UHRRE s RAE: AU EFEERN S LU
EFEFIZ RN, 1961 —T04F

Adult Health Study Participation

ICD Diagnostic Class Death Certificate* Principal Autopsy Diagnosis**
Not AHS Not AHS
AHS —m4m8M8 —— AHS ——————————————
Exam. NotExam. Exam. NotExam.
Deaths
010- Tuberculosis 112 45 2 140 39 2
204. Leukemia 23 9 1 20 10 i]
140- Other malignant neoplasms 699 247 10 894 287 13
250 Diabetes mellitus 29 17 1] 14 9 0
430. Cerebrovascular disease 650 172 9 604 145 [}
390- Cardiovascular disease 408 94 4 382 96 4
480- Pneumonia . ~1153 14 1 98 21 ]
490. Bronchitis, emphysema, asthma 55 17 0 49 20 0
531-  Esophageal, gastric, & duodenal disease 37 6 0 31 10 0
550- Intestinal obstruction & hernia 14 4 ] 10 1 0
571 Cirrhosis of liver 29 20 0 66 20 0
580- Nephritis & nephrosis 30 15 ] 10 7 ]
780- [l-defined 203 44 0 14 2 0
200- Accidents, etc. B9 L 1] 100 44 1]
Other 352 101 3 473 131 5
Total 2905 842 30 2905 842 30
Confirmation Rate Detection Rate

010- Tuberculosis 58.9 62.2 0.0 47.1 71.8 0.0
204. Leukemia 87.0 88.9 0.0 100.0 80.0 0.0
140- (Other malignant neoplasms G94.1 92.7 100.0 73.6 79.4 76.9
250 Diabetes mellitus 31.0 47.1 0.0 64.3 88.9 0.0
430- Cerebrovascular disease 64.5 61.6 66.7 69.4 73.1 100.0
390- Cardiovascular disease 46.6 45.7 50.0 49.7 44.8 50.0
480- Pneumonia 15,7 21.4 0.0 18.4 14.3 0.0
490- Bronchitis, emphysema, asthma 29.1 47.1 0.0 32.7 40.0 0.0
531- Esophageal, gastric, & duodenal disease 40.5 66.7 0.0 48.4 40.0 0.0
550- Intestinal obstruction & hernia 28.6 0.0 0.0 40.0 0.0 0.0
571 Cirrhosis of liver 44.9 40.0 .0 60.6 40.0 0.0
580- Nephritis & nephrosis 20.0 20.0 .0 60.0 42.9 0.0
780- Ill-defined 2.0 2.3 0.0 28.6 50.0 0.0
800- Accidents, etc. ¥1.0 81.1 0.0 69.0 68.2 0.0
Other 43.2 44.6 66.7 321 34.4 40.0
Total 58.0 62.2 66.7 58.0 62.2 66.7

* Number who died with this death certificate diagnosis and were autopsied.
** Number in the entire autopsy sample with this diagnosis as principal autopsy diagnosis.
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TABLE 24 AUTOPSIED DEATHS IN THE INIH-ABCC LIFE SPAN STUDY SAMPLE BY DEATH
CERTIFICATE UNDERLYING CAUSE, PRINCIPAL AUTOPSY DIAGNOSIS, CONFIRMATION AND
DETECTION RATES IN RELATION TO PLACE OF AUTOPSY (ABCC — NOT ABCC) 1961-70
#24 HWHF ( ABCC —JEABCC ) Bliz & 4~ THF— ABCC o E M REFIZ H 17 2 8L
B EFIEE, EEHRDEN, A% LU ERER, 1961704

Principal
Death Certificate * Autopsy Diagnosis **
ICDh Diagnostic Class e
ABCC Not ABCC ABCC Not ABCC
Deaths

010-  Tuberculosis 154 5 171 10
204-  Leukemia 10 23 9 21
140-  Other malignant neoplasms 694 262 880 314
250  Diabetes mellitus 35 11 15 8
430-  Cerebrovascolar disease a02 29 735 20
390-  Cardiovascular disease 452 54 440 42
480- Pneumonia 125 5 114 5
490-  Bronchitis, emphysema, asthma 64 8 59 10
531- Esophageal, gastric, & duodenal disease 42 1 38 3
550- Intestinal obstruction & hernia - 14 4 49 2
571 Cirrhosis of liver 80 29 62 24
580-  Nephritis & nephrosis 38 T 12 5
T80, Ill-defined 243 4 16 0
800-  Accidents, ete. 113 13 132 12
Other 363 93 537 T2

Total 3229 548 3229 548
Confirmation Rate Detection Rate

010-  Tuberculosis 58.4 80.0 52.6 40.0
204- Leukemia 90.0 B2.6 100.0 90.5
140-  Other malignant neoplasms 93.4 95.0 73.6 79.3
250 Diabetes mellitus 31.4 54.5 73.3 5.0
430- Cerebrovascular disease 64.5 48.3 0.3 T0.0
390- Cardiovascular disease 44.7 61.1 45.9 8.6
480-  Pneumonia 16.8 0.0 18.4 0.0
490-  Bronchitis, emphysema, asthma 29.7 62.5 ki 50.0
531. Esophageal, gastric, & duodenal disease 42.9 100.0 47.4 33.3
550- Intestinal obstruction & hernia 14.3 50.0 22.2 100.0
571 Cirrhosis of liver 43.8 44.8 56.5 54.2
580- Nephritis & nephrosis 13.2 57.1 41.7 80.0
780-  TIll-defined 2.4 0.0 31.3 0.0
800- Accidents, ete. 79.6 69.2 68.2 75.0
Other 44.4 40.9 30.0 52.8

Total 56.8 72.4 56.8 72.4

* Number who died with this certificate diagnosis and were autopsied.

** Number in the entire autopsy sample with this diagnosis as principal antopsy diagnosis.
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TABLE 25 MALIGNANT NEOPLASMS: AUTOPSIED DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY
SAMPLE BY DEATH CERTIFICATE UNDERLYING CAUSE AND PRINCIPAL AUTOPSY DIAGNOSIS, AND RATES
OF CONFIRMATION AND DETECTION 1951-70
#25  WIEHEW: FH— ABCC B arlE s BB 515 2 SURM: JECBIFEBIEE 5 & O

ERBRBUA G 5 U122 OBERE L L URAK, 1951— 704

Diagnosis By Rate
ICD Diagnostic Class To O e DO W)
Death Confirmation Detection on
Certificate Autopsy by Autopsy Death Certificate

140- Buccal cavity & pharvnx 15 18 86.7 T
150  Esophagus 44 44 70.5 70.5
151 Stomach 379 445 83.9 715
153 Large intestine 31 41 58.1 43.9
154 Rectum 42 38 66.7 73.7
162- Bronchus, trachea, & lung 145 218 82.8 55.0
160  Other respiratory organs 24 25 79.2 76.0
174 Breast a6 43 97.2 81.4
180- Uterus 64 76 82.8 69.7
183- Other female genital organs 15 29 53.3 27.6
185  Prostate g 22 44.4 18.2
188- Urinary organs 26 52 76.9 38.5
170- Other and unspecified 25 47 28.0 14.9
200- Malignant lymphomas a5 h2 80.0 53.8
204- Leukemia il 65 82.9 89.2
152 Other digestive 208 227 56.7 52.0
B00- Accidents, ete. 141 165 79.4 67.9

Other 3044 2746 87.0 96.4

Total 4353 4353 83.6 83.6

TABLE 26 CEREBROVASCULAR AND CARDIOVASCULAR DISEASE: DEATHS IN THE JNIH-ABCC
LIFE SPAN STUDY SAMPLE BY DEATH CERTIFICATE UNDERLYING CAUSE AND PRINCIPAL AUTOPSY
DIAGNOSIS, AND RATES OF CONFIRMATION AND DETECTION 1951-70
£26 BaMERL S ECLBMERL: TH—ABCCHGHEM R IZH 1 2
SEC W HESEM & £ U L ESRBIA L 5 122 0 HERLE H L UREE, 1951—704

Diagnosis By Rate
ICD Diagnostic Class Death Confirmation Detection by
Certificate Autopsy by Autopsy Death Certificate

430 Subarachnoid hemorrhage 30 75 46.7 18.7
431 Cerebral hemorrhage 451 158 21.3 60.8
433* Thrombeembolic disease 191 578 48.7 16.1
432%* Other cerebrovascular disease 222 3 0.5 33.3
390- Rheumatic fever & rheumatic heart disease 33 62 a7.6 30.6
400- Hypertensive disease 152 222 28,9 19.8
410- Ischemic heart disease 187 186 35.8 36.0
420- Other forms of heart disease 185 67 7.6 20.9
440 Generalized arteriosclerosis 18 6 0.0 0.0
441-  Other arterial disease 4 41 50,0 4.9
448- Other circulatory disease 5 4 20.0 25,0
800- Accidents, etc. 141 165 79.4 67.9

Other 2734 2786 86.1 84.5

Total 4353 43563 64,7 64.7
* 433, 434, 437 ** 432, 435, 436, 438
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TABLE 27 DEATHS IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE CLASSIFIED BY DEATH CERTIFICATE
UNDERLYING CAUSE AND PRINCIPAL AUTOPSY DIAGNOSIS WITH CONFIRMATION AND
DETECTION RATES 1951-70

#97 FRF—ABCC HG#lE MR IC 51T 250 H: FECRU S FHIERE & & U 5 250 #a2 irs 5 44,
LA OEERE LU EE, 1951 -T0F

Diagnosis by Rate
ICD Diagnostic Class . \ gT@EMENL —
Death Con-
Certificate  Autopsy firmation  Detection
010-  Tuberculosis 227 263 141 62.1 53.6
090  Syphilis 17 17 2 11.8 11.8
000-  Other infective & parasitic 65 30 6 9.2 20.0
140-  Caneer of buecal cavity & pharynx 15 18 13 86.7 72.2
150 esophagus 44 44 31 70.5 70.5
151 stomach 379 445 318 83.9 T71.5
153 large howel 31 41 18 58.1 43.9
154 rectum 42 38 28 66.7 73.7
156 biliary & liver 27 140 18 66.7 12.9
157 pancreas 37 61 23 62.2 7.7
152 other digestive 21 [ 1 4.8 16.7
162 bronchus, trachea, lung 145 218 120 B2.8 55.0
160- other respiratory 24 25 19 749.2 76.0
174 breast 36 43 35 a7.2 81.4
180 cervix . 11 62 10 90.9 16.1
181- uterus, other . 53 14 10 18.9 71.4
183- other female genital 15 29 8 “53.3 27.6
185 prostate 9 22 4 44.4 18.2
186- other male genital 2 3 2 100.0 66.7
189 kidney 22 26 6 27.3 23.1
188 other urinary 4 26 3 75.0 11.5
170- other & unspecified 146 64 17 11.6 26.6
204- leukemia 70 65 58 82.9 89.2
200- other lymphoma 35 52 28 80.0 53.8
210- Neoplasm, benign & unspecified 72 4 0 0.0 0.0
250 Diabetes mellitus 53 25 19 35.8 76.0
240 Other allergic, endocrine, metabolic 16 23 1 6.3 4.3
280- Blood & blood forming organs 35 17 14 40.0 82.4
290- Mental & psychiatric 41 60 17 41.5 28.3
430 Subarachnoid hemorrhage 30 75 14 46.7 18.7
431  Cerebral hemorrhage 451 158 96 21.3 60.8
433-  Cerebral embolism & thrombosis 191 578 a3 48.7 16.1
432 Other vascular lesions 222 3 1 0.5 33.3
390- Rheumatic fever & rheumatic heart disease 33 62 19 57.6 30.6
400- Hypertensive disease 152 222 44 28.9 19.8
410-  Ischemic heart disease 187 186 67 35.8 36.0
420- Other forms of heart disease 185 67 14 7.6 20.9
440 General arteriosclerosis 18 6 0 0.0 0.0
441-  Other diseases of circulatory system i} 45 3 33.3 6.7
460-  Upper respiratory & influenza 20 3 0 0.0 0.0
480-  Pneumonia 138 132 21 15.2 15.9
490  Bronchitis, emphysema, & asthma 81 71 25 30.9 35.2
520- Diseases of oral cavity, salivary glands, & jaws 1 2 1 0.0 0.0
531- Gastric, duodenal, & peptic ulcers 54 54 26 481 48.1
550- Hernia & intestinal obstruetion 20 11 4 20,0 36.4
571  Cirrhosis of liver 126 103 59 46.8 57.3
570 Other liver, gallbladder, pancreas a2 68 3 37.8 45.6
_—



TABLE 27 CONT. #27#: %

Diagnosis by Rate
ICD Diagnostic Class —_——  Agreement ————
Death Con-

Certificate Autopsy firmation  Detection

540.  Other digestive system 30 23 5 16.7 21.9
580- Nephritis & nephrosis 87 21 12 21.1 57.1
590  Infection of kidney ] 45 2 25.0 4.4
591-  Other urinary a 7 2 22.2 28.6
600  Hyperplasia of prostate 10 8 4 40.0 50.0
610- Breast & female genitalia 2 4 1] 0.0 0.0
680-  Skin & cellular tissue 9 7 2 222 28.6
710-  Bones & organs of movement 24 20 4 16.7 20.0
740-  Congenital malformations 5 14 2 40.0 14.3
780-  Symptoms, senility ill-defined 59 4 ] 0.0 0.0
794 Senility 208 12 5 2.4 41.7
790-  Ill-defined disease 9 0 0 0.0 0.0
B00-  Accidents, ete. 141 165 112 79.4 67.9
All other disease 88 296 32 36.4 10.8

Total 4353 4353 1669 38.3 38.3

TABLE 28 MALIGNANT NEOPLASMS IN THE JNIH-ABCC LIFf; SPAN STUDY SAMPLE, DEATH CERTIFICATE UNDERLYING
CAUSE vs PRINCIPAL AUTOPSY DIAGNOSES 1951-70
-}‘-28 -T'ﬁﬁ— ABCC # 4 WA M BB 12 35 (4 5 FEA 5 4 i«
FEC R & IEFEN & F B2 & o iE, 1951—704

Death Certificate Underlying Cause

ICD Diagnostic Class Total
140- 150 151 153 154 162 160- 174 180. 183- 185 188- 170- 200- 204- 152 Other

140- Cancer of buccal cavity & pharynx18 13 1 % 2

150 Esophagus 44 31 2 1 1 1 8

151 Stomach 445 75318 2 3 2 2 1 2 3 17

153 Large howel 41 3 18 5 1 1 1 x 0

154 Rectum 38 1 1 28 ¥ 8

5“3 162  Bronchus; trachea, lung 218 Lok 11200 3 1 1 1 7 79
% 160- Other respiratory 25 1 19 2 :
& 174 Breast 43 3 35 5
E 180- Cervix 76 1 ¥ 2 1 st 2 4 10
£ 183- Other female genital 29 2 1 6 8 1 8
Z 185 Prostate 22 11 2 o 12
g 188- Other urinary 52 1 1 1 1 20 1 2 4 20
£ 170- Other and unspecified 47 & 1 i 1 1 7 27
200- Other lymphoma 52 1 1 2 28 K 5 A0

204- Leukemia 65 58 7

152  Other digestive 227 1 1. 27 2 1 o 1 1 4 1 118 68

Other 2011 4 19 5 1 9 1 2 3 4 2 5 202356

Total 4353 15 44 379 31 42 145 24 36 64 15 9 26 25 35 70 2083185
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TABLE 29 CEREBROVASCULAR & CARDIOVASCULAR DISEASES IN THE JNIH-ABCC LIFE SPAN STUDY SAMPLE
DEATH CERTIFICATE UNDERLYING CAUSE vs PRINCIFAL AUTOPSY DIAGNOSIS 1951-70

#£29 FHF— ABCC % @7 BB 519 5 RIS 268 & OF.L BRI 10 0
FECRE I A PR & E R EIM A & o XE, 1951 —T04

& Death Certificate Underlying Cause
ch Diagnostic Class Total -

430 431 433* 432*= 390- 400- 410- 420- 440 441 448 B00- Other

430 Subarachnoid hemorrhage 75 14 34 4 5 2 4 1 11
431 Cerebral hemorrhage 158 9 96 g 25 2 2 1 14
433* Thromboembolic disease 578 3 188 93 92 2 34 e it 2 1 5 132
2 432** Other cerebrovascular disease 2 1 1 1
§ 390- Rheumatie fever & rheumatic heart

o disease 62 3 1 19 2 1 24 12
‘-:I—i 400- Hypertensive disease 222 25 11 12 3 44 19 16 4 2 86
g 410~ Ischemic heart disease 186 17 4 13 13 67 23 2 47
Z  420- Other forms of heart disease 67 4 2 3 1 3 15 14 25
E 440 Generalized arteriosclerosis 6 1 1 1 2
£ 441- Other arterial disease 41 9 2 1 2 4 4 i 2 16
4] 448. Other circulatory disease 4 # 4 1 1
800- Accidents, ete. 165 6 5 2 & 3 3 112. 32
Other 2786 4 BT BB 68 * 4% B85 81 11 2 1 20 2355
Total 4353 3EI 451 191 222 33 152 187 185 18 4 5 141 2734

£ 433, 434, 437 %+ 432 435, 436, 438

TABLE 30 SUMMARY OF PRINCIPAL AUTOPSY DIAGNOSES IN THE JNIH-ABCC LIFE
SPAN STUDY SAMPLE BY MAJOR CATEGORIES 1951-70*

%30 THI—ABCCHAGMWEMRBIZH T 5 L EHBRB IO BIE: KSR, 1951—70 #*

Disease Malignaney

Central nervous system 946 17
Cardiovascular system 522

Respiratory system 284 242
Digestive system 106 586
Hepatobiliary system 171 140
Genitourinary system 172 181
Hemolymphatic system 29 108
Infection 268

Trauma & Suicide 166

Pancreas 9 61
Breast 43
Soft tissue 12
Endoerine 14
Miscellaneous 32 19
Undetermined 158 17

Total 2913 1440

* Anatomico-pathologic diagnoses.



TABLE 31 PRINCIPAL AUTOPSY DIAGNOSIS* IN 4353 JNIH-ABCC LIFE SPAN STUDY SAMPLE AUTOPSIES,

#31  PIF— ABCC B @it & 43535 i o0 F Eaiba i lr, *1K 8 - B, 1951—704

HIROSHIMA AND NAGASAKL 1951.70

DISEASE OTHER THAN CANCER — 2913 AUTOPSIES

Gentral Nervous System — 946

Cerebral infarction
Cerebral hemorrhage
Berry aneurysm
Other subarachnoid hemorrhage
Psychosis
Senile
Other

Degenerative disease
Cerebral atrophy
Senility
Parkinson's disease
Epilepsy
Other

Infections
Encephalitis
Meningitis
AlJS(:ess
Other

Miscellaneous

Cardiovascular Disease — 522
Ischemic heart disease
Coronary sclerosis
Coronary occlusion
Myocardial infarction
Hypertensive heart disease
Valvular and endocardial disease
Rheumatic valvular
Bacterial endocarditis
Luetic
Other
Myocardial disease
Vascular disease
Dissecting aneurysm
Arteriosclerotic aneurysm
Luetic aneurysm
Other aneurysm
Thromboembolic disease
Other

Pericarditis

Respiratory Disease — 284

Preumonia

Bronchopneumonia

578
158

34
19
56

—
-3 L

Qoo

19

E it LT B - =]

208
135

50
19
12

10

* Anatomico — pathologic diagnoses..
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Chronic pneumonitis 37
Suppurative pneumonitis 25
Lobar pneumonia 14
Other 4
Asthma, bronchitis 92
Asthma 13
Emphysema 39
Bronchiectasis 21
Bronchitis 19
Miscellaneous 11
Empyema 3
Pneumoconiosis 3
Other 5
Digestive Diseage — 115
Esophageal 4
Mouth 2
Ulcer 54
Gastric 49
Duodenal 5
Enterocolitis 20
Acute T
Ulcerative 5
Amebic 1
Typhoid-paratyphoid 2
Appendicitis 2
Other 3
Intestinal obstruction 15
Obstruction 8
Hernia 4
lleus 3
Other 11
Pancreatitis 9
Liver & Gallbladder — 171
Hepatitis 17
Cirrhosis 102
Post necrotic 35
Portal 34
Post hepatitic 26
Biliary 2
Othier i
Liver abscess 1
Cholelithiasis 30
Cholecystitis 14
Cholangitis 2
Other 5
S



TABLE 31 CONT. #31#%i %

Urinary Traet — 153
Arteriolar nephrosclerosis
Pyelonephritis
Hydronephrosis
Nephrolithiasis

Malignant nephrosclerosis
Mecrotizing papillitis

Other

Genital Tract—19
Male

Benign prostatic hypertrophy
Prostatitis

FFemale

Infection

Pregnancy complication
Hematologic — 29
Aplastic anemia
(ther anemias
Myelofibrosis
Thrombocytopenic purpura
Hemochromatosis
Histiocytosis

Other

Infection — 268
Tuberculosis
Fulmonary
Disseminated
Miliary
Meningitis
Other
Syphilis
Septicemia
Tetanus

Other

Trauma & Suicide — 166
Accidents

Vehicle

Falls

Suffocation

Burns

Drowning

Other
Fractures
Subdural hematoma
Other traumas
Suicide

Hanging

o opa e s =2

=k

88

o
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e Ty 00 D oo

21

50

Poison

Drowning

Other
Miscellaneous — 82
Diabetes melflitus
Rheumatoid arthritis
Aleoholism
Pemphigus
Amyloidosis
Kyphoscoliosis
Secleroderma lupus erythematosis
Congenital lesions
Other

Fatal benign tumors

Prineipal Diagnosis Undetermined — 158

CANCER — 1440

Digestive Tract — 586
Lip
Epidermoid
Mouth
Epidermaoid
Tongue
Epidermoid
Tonsil
Epidermoid
Esophagus
Epidermoid
Adenocarcinoma
Leiomyosarcoma
Stomach
Adenocarcinoma
Adenoacanthoma
Leiomyosarcoma
Hodgkins disease
Small intestine
Leiomyosarcoma
Lymphoeytic lymphosarcoma
Colon, rectum
Adenoecarcinoma
Stem cell lymphoma
Anus

Epidermoid
Respiratory — 242
Accessory sinus

Epidermoid

Sarcoma

13
12

44
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TABLE 31 CONT. %3l %
Nasopharynx 3 Cystadenocarcinoma 9
Epidermoid 3 Other 2
Larynx 12 Urinary — 51
Epidermoid 12 Kidney and ureter 23
Lung 218 Clear cell 18
Bronchogenic adenocarcinoma 72 Other 5
Bronchogenic epidermoid 70 Bladder 28
Bronchogenic large cell 8 Transitional cell 22
Bronchogenic mixed type 13 Epidermoid 4
Bronchiolar 14 Adenocarcinoma 2
Small cell 41 Breast — 43
Hepatic & Biliary — 140 Infiltrating duct 42
Lk asn 68 Lymphosarcoma 1
Hepatoma 52
Cholangiocarcinoma 13 Soft Tissue — 12
Mixed type 3 Rhabdomyosarcoma 2
Gallbladder 42 Teratoma 2
Adenocarcinoma 39 Hodgkins disease 1
Adenoacanthoma 2 Other 7
Epidermoid 1 Nervous System — 17
Extrahepatic biliary 30 Brain 12
Adenocarcinoma 29 Astocytoma {4
Adenoacanthoma 1 i Glioma multiforme 5
Pancreas — 61 - :
- Meninges 5
Adenocarcinoma a7 Meningi 3
eningioma
Adenoacanthoma 3 Other 9
Acinar cell 1
Endoerine — 14
Genital, Male — 25 Thyroid 8
Penis 2 Papillary 6
Epidermoid 2 Follicular 1
Prostate 22 Sarcoma ’
st 21 Other endocrine 6
Rbahainyssas ot 1 Pheochromocytoma 1
i Other 5
Testis 1
Seminoma 1 Skin—9
; Epidermoid 7
Genital, Female — 105 Malignant melanoma 1
Vulva-vagina 2 Adenocarcinoma 1
Epidermoid 2 Basal
Uterus 15 Bone — 8
Adenocarcinoma 2 Multiple myeloma 7
Adenosquamous carcinoma 1 Osteosarcoma 1
Carcinosarcoma 1 Leukemia — 63
Leiomyosarcoma 5 Acute granulocytie 26
Choriocareinoma 4 Chronic granulocytic 26
Other 2 Acute lymphocytic 3
Cervix 62 Acute monocytic 3
Epidermoid carcinoma 55 Chronic lymphocytic 2
Adenocarcinoma 5 Other 3
Other 2 Lymphoma — 45
Ovary 95 Reticulum cell sarcoma 25
Adarrehiciana 15 Lymphoeytic lymphosarcoma 11
e



TABLE 31 CONT. #313fz%

Hodgkins disease Primary Site Undetermined — 17

Stem cell lymphoma 3 Adenocarcinoma 12

Other —2 Epidermoid 4
Mesothelioma 1 Malignant melanoma 1
Epidermoid 1

TABLE 32 BODY WEIGHT BY SEX & AGE AT DEATH IN 2027* JNIH-ABCC LIFE SPAN STUDY SAMPLE AUTOPSIES IN
ISCHEMIC HEART DISEASE, CEREBRAL INFARCTION, CANCER, & “OTHER" CAUSES OF DEATH, HIROSHIMA & NAGASAKI

. #32 RMAELEL, WEELE, BH L UZOMOIER DL 5 T — ABCC % 4 3 8 4 B % 2027 81 f fa ™
DT b & USECIREMR, HE . B

<39 40-59 60-79 80 +

Sex i
Mean 5D No. Mean 5D No. Mean 5D No. Mean 5D No.
Ischemic Heart Disease — 154 Autopsies
Male 58.7 13.3 3 52.9 7.6 8 46.5 8.2 50 41.2 8.7 16
Female 45.0 - 1 43.2 9.0 9 40.6 7.8 44 35.3 6.4 23
Total 53.3 12.8 4 47.8 9.5 17 43.7 8.6 94 377 7.9 39
Cerebral Infarction — 482

Male 54.6 6.9 5 50.7 112 24 40.9 9.9 166 37.8 5 41
Female 38.0 1 45.3 10.7 18 34.6 9.3 145 30.8 6.8 82
Taotal 51.8 9.2 6 48.5 11.2 42 38.0 10.1 11 33.2 FT 123

Cancer — 559
Male 42.7 7.4 ] 39.1 9.4 32 38.6 8.2 218 36.5 6.7 44
Female 38.0 6.2 6 38.8 8.8 44 34.9 8.3 173 33.8 7.3 36
Total 40.3 6.9 12 38.9 9.0 76 36.9 8.5 391 853 7.1 80

Other — 832
Male 51.0 13.5 28 47.4 10.4 60 41.5 9.2 250 40.6 9.2 74
Female 4013 12.0 18 42.5 127 32 35.0 9.3 220 30,7 7.4 150
Total 46.8 13.9 46 45.7 Y 92 384 9.8 470 33.9 9.3 224

* Cases selected by availability & use of the same scales in Hiroshima & in Nagasaki.
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TABLE 33 HEIGHT BY SEX & AGE AT DEATH IN 2027* JNIH-ABCC LIFE SPAN STUDY SAMPLE AUTOPSIES IN ISCHEMIC
HEART DISEASE, CEREBRAL INFARCTION, CANCER, & “OTHER” CAUSES OF DEATH, HIROSHIMA & NAGASAKI

#33 BEMIECHEE, MEEE, BHLUZOMOIERIC &2 TH— ABCC % & 3 75 4t 55 20278 5 *
DEE: B L URCHERD, HS - B

<39 40-59 60-79 80+

Sex -

Mean 8D No. Mean 5D No. Mean sD No. Mean 3D No.

Ischemic Heart Disease — 154 Autopsies
Male 162.0 4.00 3 163.9 6.05 8 156.6 6.22 50 157.2 6.24 16
Female 140.0 . 1 149.7 6.98 ] 145.8 5.73 44 139.5 9:.97 23
Total 156.5 11.47% 4 156.4 9.68 17 151.6 8.06 94 146.8 12.26 39
Cerebral Infarction — 482
Male 159.4 9.44 5 158.2 4.67 24 155.7 6.81 166 154.5 5.43 41
Female 137.0 1 148.4 5.19 18 1441 6.01 145 141.7 6.45 82
Total 155.7 12.45 6 154.0 6.88 42 150.3 8.66 311 146.0 B.62 123
Cancer — 559
Male 164.2 3.86 6 158.8 6.84 32 157.2 6.41 218 154.7 531 44
Female 152.5 5.43 [ 150.2 6.69 44 146.7 5.61 173 142.0 5.74 36
Total 158.3 757 12 153.8 7.95 76 152.5 7.99 391 149.0 5.40 B0
Other — 832
Male 159.8 8.14 28 158.7 9.25 60 157.2 6.50 250 154.9 6.08 74
Female 150.9 8.96 18 149.5 5.89 32 144.5 5.82 220 141.4 6.26 150
Taotal 156.3 9.46 46 155.5 9,30 92 151.3 8.84 470 145.8 3.88 224
* Cases selected by availability & use of the same scales in Hiroshima & in Nagasaki
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TABLE 34 RATIO OF BODY WEIGHT TO HEIGHT BY SEX & AGE AT DEATH IN 2027* JNIH-ABCC LIFE SPAN STUDY SAMPLE

AUTOPSIES IN ISCHEMIC HEART DISEASE, CEREBRAL INFARCTION, CANCER, & “OTHER” CAUSES OF DEATH,
HIROSHIMA & NAGASAKI

#34 EMAECRE, WHEEEE, BH L2 OBOFERD I LA FIF— ABCC 7 @ 39 28 3 55 2027 5 ke i *
DIEE - Lhlth: i L ORI, 15 - B

<39 40-59 80-79 80+
Sex g =
Mean 5D No. Mean 5D No. Mean 5D Nao. Mean 5D No.
Ischemic Heart Disease — 154 Autopsies

Male 363.3 91.2 3 323.3 47.1 8 296.4 49.7 50 262.4 55.2 16

Female 321.0 - 1 290.8 67.0 9 277.8 50.8 44 264.4 50.0 23

Total 352.8 77.4 4 306.1 59.1 17 287.7 50.8 94 267.7 51.8 39

Cerebral Infarction — 482

Male 341.4 25.6 5 320.8 70.2 24 262.1 59.0 166 244.5 45.8 41

Female 277.0 1 306.6 T0.8 18 239.5 61.0 145 217.5 46.0 82

Total 330.7 348 6 3147 =700 42 251.,5 60.8 311 226.5 47.4 123
Cancer — 559

Male 259.8 4.4 6 245.8 55.4 32 245.0 48.4 218 236.1 42.4 44

Female 249.2 39.7 6 257.1 51,5 44 2374 55.6 173 + 2374 47.6 36

Total 264.5 40.6 12 252.4 53.0 76 241.7 51.8 391 236.7 44.5 80
Other — 832

Male 316.8 76.6 28 298.0 61.6 60 263.8 56.5 250 261.6 57.0 74

Female 264.2 70.4 18 283.2 76.0 32 241.3 61.5 220 216.6 49.7 150

Total 206.2 T4 46 292.9 67.0 92 253.3 60.0 470 231.5 560 224

* Cases selected by availability & use of the same scales in Hiroshima & in Nagasaki.
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AGE
Ischemic Heart Disease

——— Cerebral Infarction

—————— Cancer
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PERCENT

TABLE 35 TOTAL JNIH-ABCC LIFE SPAN STUDY SAMPLE DEATHS & AUTOPSY RATES BY PLACE
OF DEATH & DEATH CERTIFICATE DIAGNOSIS, HIROSHIMA & NAGASAKI 1961-70

#35 TH—ABCCHAMTEN B IZ B 2 MIECH & L URIFE:
FECIGAT & & USECR IR ERZM B0, K5 - &W, 1961—704F

Total Deaths Deaths in Hospitals & Clinics Deaths at Home**

Death Certificate
Diagnosis % of all % % of % % of %
Deaths Deaths Autopsied Deaths Deaths Autopsied Deaths Deaths Autopsied

Cerebrovascular 2482 23.8 33.5 592 23.9 42.6 1890 76.1 30.6
Cancer® 2163 20.7 45.7 1456 67.3 49.5 707 32.7 31.9
Cardiovascular 1556 14.9 32.5 456 29.3 44.7 1100 70.7 271.5
Tll-defined 780 7.5 317 44 5.6 22.7 736 94.4 32.2
Trauma 594 B.7 21.2 300 50.5 24.7 294 49.5 58.8
Respiratory 406 3.9 32.0 130 32.0 39.2 276 68.0 28.6
Tubereculosis 368 3.5 43.2 232 63.0 48.3 136 3.2 34.6
Remainder 2141 20.5 38.4 1036 48.4 22.3 1105 51.6 31.2
Taotal 10441 36.2 4202 40.2 44.5 6239 59.8 30.6

* Including leukemia

** Includes other non-hospital and non-clinic deaths oo
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TABLE 36 CONFIRMATION & DETECTION RATES FOR CEREBRAL HEMORRHAGE, CEREBRAL INFARCTION,
ALL CEREBROVASCULAR DISEASES, ISCHEMIC HEART DISEASE & CANCER IN JNIH-ABCC LIFE
SPAN STUDY SAMPLE AUTOPSIES, HIROSHIMA & NAGASAKI 1951-70

#36 TWf— ABCC HFai il LMSIMRMAIC &7 2 B, RO SERE, S06Mas 5
MMM LEES L UEOWREL LURRE, L8 - B, 195170

Death Autopsies
Diagnosis Certificate  Autopsies with Agree Confirmation Detection
with Diagnosis Diagnosis Rate Rate
Cerebral hemorrhage 2826 451 158 a6 21.3 60.8
Cerebral infarction 644 191 578 a3 48.7 16.1
Cerebral hemorrhage & infarction 3470 642 736 189 29.4 25.7
All cerebrovascular diseases 4294 894 514 209 23.4 25.7
Ischemic heart disease 808 187 186 67 35.8 36.0

Cancer 3694 1168 1440 878 75.2 61.0

TABLE 37 .DEATHS & AUTOPSY RATES BY UNDERLYING CAUSE OF DEATH & PLACE OF DEATH FOR CEREBRAL HEMOR-
RHAGE, CEREBRAL INFARCTION, ISCHEMIC HEART DISEASE, & CANCER, IN JNIH-ABCC LIFE SPAN STUDY SAMPLE
AUTOPSIES, HIROSHIMA & NAGASAKI 1961-70
#37 FH— ABCC EMMEMBATFA MM & e m, MEEE, BN L0ELSZUEROECHEE & UH g
SRR & & UFEL BT, IRk - W, 1961—T04

Total Deaths Deaths in Hospitals & Clinics Deaths of Home
Underlying Cause of Death £

Deaths  Autopsies A‘fgﬂf}' Deaths % *  Autopsies BTEE Deaths %*  Autopsies %

Cerebral hemorrhage 1239 403 31.2 256 19.8 111 43.4 1037 80.2 292 28.2
Cerebral infarction 531 186 35.0 135 25.4 47 34.8 396 T4.6 139 35.1
Ischemic heart disease 595 178 200 175 29.4 74 42.3 420 70.6 104 24.8

Cancer 2114 956 45.2 1412 66.8 689 48.8 702 33.2 267 38.0

* % of deaths with that diagnosis. **  Autopsy rate for deaths in that group.
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TABLE 38 CEREBRAL HEMORRHAGE & INFARCTION BY SEX & AGE AT DEATH IN JNIH-ABCC
LIFE SPAN STUDY SAMPLE AUTOPSIES, HIROSHIMA & NAGASAKI 1961-70

#38 THi— ABCC Hap WEM S EEEEGIC &1 5 Bl & & O foeds 28 58 07 8%
e & USECHEEIRE], LS - &I&, 1961—704

Age at Death

Diagnosis Total <59 60-79 B0+

Male Female Male Female Male Female Male Female

All CH P 86 59 22 8 59 32 5 19
5 18 32 2 9 14 16 2 7
Total 104 91 24 17 73 48 7 26
%* 6.0 5.4 g2 5.7 6.5 5.1 2.4 5.9
All C1 P 276 261 15 16 197 157 64 88
5 358 275 25 28 260 154 73 93
Total 634 536 40 44 457 311 137 181
%* 36,3  32.0 12.0 14.8 40.6 33.1 47.7 41.4
CH & CI  Total** 727 612 63 66 521 352 143 194
% 41.7  36.6 19.0 22.2 46.3 375 49.8 444
Total autopsies*** 1745 1673 332 297 1126 939 287 437
% of Autopsies 811 48.9 19.0 17.8 64.5 56.1 16.4 26.1

*% =Number of cases/total autopsies in that column (rate by sex)

** =26 cases with both CH & CI counted once only.

*#* = Only those with examination of both heart & brain are included.
CH = Cerebral hemorrhage.

Cl =Cerebral infarct.

P =Principal autopsy diagnosis.

S =Significant lesion but not principal autopsy diagnosis.
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TABLE 3% AUTOPSY RATES BY AGE AT DEATH FOR CEREBRAL HEMORRHAGE, CEREBRAL INFARCTION, & ISCHEMIC
HEART DISEASE IN 3418 JNIH-ABCC LIFE SPAN STUDY SAMPLE AUTOPSIES, HIROSHIMA & NAGASAKI 1961-70

#39 TH— ABCC H i A BTG M3 18 12 & (T A BRI, M#l 2 4E & & UFE 1% O 5 AR 3 o0 S ks 32+

PERCENT

FECHEEM N, 1Bk - B, 1961—704

Age at Death

Autopsy Diagnosis Total* % < 59 60-79 B0+
No. % No. % No. %

CH P 145 4.2 30 4.8 91 4.4 24 3.3
S 50 1:5 11 1.7 30 1.5 9 E2
Total 195 8.7 41 6.5 121 5.9 33 4.6

CI P 537 15.7 31 4.9 354 17.1 152 21.0
5 633 18.5 53 8.4 414 20.0 166 22.9
Total 1170 34.2 84 13.4 768 37.2 318 43.9

IHD P 181 5.3 15 2.4 117 5.7 49 6.8
] 1137 33.3 74 11.8 723 35.0 340 47.0
Total 1318 38.6 89 14.1 840 40.7 389 53.7

Total autopsies 3418 ’ 629 2065 724

% of autopsies®* 100.0 18.4 60.4 21.2

* Cases with more than one diagnosis are counted repeatedly

CH =Cerebral hemorrhage.

% = % of total autopsies in each age period.
CI = Cerebral infarction.

IHD =Ischemic heart disease. P =Principal autopsy diagnosis.
5 = Significant but not principal autopsy diagnosis.

Fach diagnosis is counted separately with up to 3 diagnoses per autopsy.
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TABLE 40 CARDIAC FINDINGS IN ISCHEMIC HEART DISEASE IN JNIH-ABCC LIFE SPAN STUDY

SAMPLE AUTOPSIES, HIROSHIMA & NAGASAKI 1951.70

#A0 FH— ABCC % BZ 45 BB 4515 5 W MLHE O 75 2090 00 L LA 52,

IR - B, 1951— 704

Autopsy Diagnosis Principal Diagnosis**  Significant Diagnosis
Myocardiac infaretion 180 214
Recent 34 13
Healed 71 190
Recent & healed 75 11
Coronary atherosclerosis 25 833
With infarction* (165) (1587)
With myocardial fibrosis 17 420
Without myocardial fibrosis 8 411
Focal myocardial fibrosis 212
Total 205 1259

*{ } Cases with atherosclerosis & myocardial infarction counted under infarction.

**  Autopsies with principal diagnoses of “probable acute myocardial infarction™ are not included.

TABLE 41 CEREBRAL INFARCTION & ISCHEMIC HEART DISEASE ALONE & IN COMBINATION IN
JNIH-ABCC LIFE SPAN STUDY SAMPLE AUTOPSIES, BY AGE AT DEATH, HIROSHIMA &
NAGASAKI 1961-70

#41  THF— ABCC ¥ ey &Mt B S M- &3 2 i 2B AE 150 & & UFRE I U 9% A8 150 2K
b UL 2 O GHHERIS: FECRSERB, B8 - B, 1961—T04

Age at Death

Autopsy Diagnosis Total <59 60-79 80+

No. %* No. * No. % No. %*

CI only F 204 6.0 14 L 135 6.5 55 7.6

5 270 7.9 40 6.4 175 8.5 55 7.6

IHD only P 94 2.8 13 2.1 57 2.8 24 3.3

5 528 15.4 46 7.3 325 15.7 157 21.7

Cl and [HD CI-P 333 9.7 157 2T 219 10.6 97 13.4

IHD-P 87 2.5 2 0.3 60 2.9 25 3.5

Both-5 276 8.1 11 iy 179 8.7 86 11.9

Total ** 1792 52.4 143 2279 1150 5T 499 68.9
Total autopsies 3418 629 2065 724

*% =% of autopsies in that age period.
** = Only autopsies with examination of both heart & brain are included.
CI  =Cerebral infarction.

IHD =1Ischemic heart disease.

P =Principal autopsy diagnosis.

5  =Significant but not principal autopsy diagnosis.
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TABLE 42 HEART WEIGHT BY AGE AT DEATH & SEX IN ISCHEMIC HEART DISEASE IN JNIH-ABCC LIFE SPAN
STUDY SAMPLE AUTOPSIES, HIROSHIMA & NAGASAKI 1961-70

#42 T — ABCC Ha A RENMH Iz & 1T 2B MELEBHOLIROE S -
FELCHFEMERI, RS - R, 1961—T704

Age at Death

Sex <39 40-59 60-79 80+

Mean 5D No. Mean  SD No, Mean SD No. Mean 5D No.

Principal Diagnosis — 176 Cases

Male 397.5  138.7 41 460.7 . 150.1 7 4036 940 66 366.2 1008 21

Female 265.0 21.2 2 3873 70.2 48 348.8 739 28

Total 397.5  138.7 4 439.4 1368 9 396.8 849 114 356.2 85.9 44
Significant Diagnosis — 1095 Cases

Male 327.0  140.3 5 379.5 93.4 33 353.0 94.7 391 330.7 68.2 144

Female 2425 123.7 2 335.2 108.0 26 3186  B2.0 296 306.8 720 198

Total 302.9 131.8 7 360.0 1017 59 338.2  91.0 687 316.9 71.3 342
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TABLE 43 “INCIDENTAL"” MALIGNANCIES BY SITE & CELL TYPE IN JNIH-ABCC LIFE SPAN STUDY

SAMPLE AUTOPSIES, HIROSHIMA & NAGASAKI 1951-70

#43 T — ABCCH iR Ex RBTRMIC 513 5 [F50Y | FEE:

B & & UMlERA, RS - R, 1951—T04

Site Cell Type Significantt  Not Significant t
Esophagus Epidermoid 3
Stomach Adenocarcinoma 66 6
Colon-rectum Adenocarcinoma 16 6
Lung Bronchogenic adenocarcinoma 5 3
Bronchogenic epidermoid 6 1
Bronchiolar 6 2
Small cell carcinoma 3
Liver Hepatoma g
Cholangiocarcinoma 1
Galibladder Adenocarcinoma 4 1
Extrahepatic biliary Adenocarcinoma 2
Pancreas Adenocarcinoma 2 1
Prostate Adenocarcinoma 15 38
Vagina Epidermoid 2
Uterus Adenocarcinoma 1
Leiomyosarcoma 1
Cervix Epidermoid - 13 2
Adenocarcinoma 1
Ovary Adenocarcinoma 1
Cystadenocarcinoma
Kidney & ureter Clear cell carcinoma 5 8
Transitional cell 1
Bladder Transitional cell 2 3
Breast Duct carcinoma 4
Adenoid cystic i
Soft tissue Sarcoma 3 1
Thyroid Papillary 5
Follicular 3
Occult & sclerosing 129
Adrenal Pheochromocytoma 1
Endocrine Other 2 2
Skin Adenocarcinoma 1
Basal cell 1 1
Bone Multiple myeloma 1
Leukemia Acute granuloeytic 1
Acute lymphocytic 1
Monocytic 1
Undetermined Epidermoid 1
Adenocarcinoma 5

t Significant —Malignancies which probably would have caused death had the patient not died of another cause

t Not significant — Cancers which have low, questionable, or undetermined probability of causing death if untreated.
They include carcinoma in situ, latent carcinoma, occult selerosing carcinoma, etc.
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TABLE 44 RELATIVE RISK FOR CEREBRAL HEMORRHAGE, CEREBRAL INFARCT & ISCHEMIC HEART
DISEASE AS PRINCIPAL AUTOPSY DIAGNOSIS IN SURVIVORS EXPOSED TO 100+RAD ATB
COMPARED TO SURVIVORS EXPOSED TO 0-9RAD ATB, BY AGE AT DEATH & SEX, JNIH-ABCC

LIFE SPAN STUDY SAMPLE AUTOPSIES, HIROSHIMA & NAGASAKI 1961-70

#44  TRF— ABCC Ha WA B LM O 100 rad DL FOBEE 2B 1T 2 EUEMZHETE LT o EMm,
He 8 B4 45 ko OF R ML A e 5 88 D R X 199 i P 2,
0—9 rad BBEH & O O ER s L UM, K& - &g, 1961704

Age at Death

Diagnosis Total Male Féemale

<59 60-79 80+ <59 60-79 80+ <59  60-79 80+

Cerebral hemorrhage 1.1 0.8 g 0.5 0.7 - 4.4 1.1
Cerebral infarct 1.5 1.1 0.3 2.6 1.3 + 0.6 0.7 0.5
Ischemic heart disease 0.5 .5 1.1 0.9 0.2 1.2 - 0.9 1.0

-

TABLE 45 AUTOPSY RATES OF MAJOR CANCER TYPES IN JNIH-ABCC LIFE SPAN STUDY SAMPLE
AUTOPSIES BY RADIATION DOSE (T65D), HIROSHIMA & NAGASAKI 1951.70
#45 FH— ABCC @B RBEERMIC 517 2 S0 O B
Heati i (TESE) B, TER - B, 1951—T0%

T65D (rad)**

Cancer Total < 50 50-199 200+
No. Rate* No. Rate* No. Rate* No. Rate*

Breast 42 1.0 33 0.9 5 1.4 4 2.4
Leukemia 63 1.4 32 0.8 8 2.3 19 11.3
Lymphoma 47 1.1 38 1.0 4 132 4 2.4
Lung 218 5.0 177 4.9 21 6.1 14 8.3
Liver 68 1.6 62 1.6 4 1.2 2 1id
Gallbladder 72 1.7 65 1.7 5 1.4 1 0.6
Pancreas 61 1.4 56 1.5 3 0.9 1 0.6
Esophagus 44 1.0 39 1.0 4 1.2 1 0.6
Stomach 443 10.2 391 10.4 28 8.1 19 11.3
Colon-rectum 76 1.7 70 1.9 4 1.1 1 0.6
Bladder & kidney 47 1.1 34 0.9 8 2.3 4 2.4
Gynecologic 76 1.7 65 1.7 6 1.7 4 2.4
Other 182 4.2 156 4.1 15 4.3 7 4.2
Total autopsies 4353 3766 345 168

* Rate =No. of cancers/Total autopsies for that dose ** “Dose unknown"” cases are omitted
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