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SUMMARY

The occurrence of prostatic adenocarcinoma was
examined in 1357 routine JNIH-ABCC Life Span
Study sample autopsies of men 50 years old or older
who died between 1961 and 1969. There was an
overall prevalence of 8.7% which included 6.6%
with latent carcinomas and 2.1% with biologically
active carcinomas. Based on death certificates for
this group of men, the prostatic carcinoma rate was
0.44% but at autopsy it was found that 1.2% of the
deaths were due to prostatic carcinoma. Compared
with actual autopsy findings, the death certificate
diagnosis was falsely negative in 81%, falsely positive
in 50% with an overall diagnosis rate of 37.5%.
Radiation exposure had no-.effect on prevalence,
histological type, or biological activity.

Three age-matched groups of 71 autopsies each,
with radiation exposures of 100 rad or more, 0 rad,
and not in city at the time of the A-bomb were
studied for prostatic carcinoma by examining
sections taken from the entire prostate at 5 mm
intervals. This intensive study showed no indication
of a radiation effect. Some factors which might
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explain the low reported incidence of prostatic
cancer as a cause of death in Japanese are
discussed.

INTRODUCTION

In Japan prostatic adenocarcinoma is apparently
increasing in both clinical incidence and autopsy
prevalence.!™® Based upon analysis of death
certificates Segi et al’ found that the rate per
100,000 population for prostatic adenocarcinoma as
a reported cause of death was 0.84 for 1954-55, and
1.85 for 1964-65. Pathologists also have been
reporting an increase in autopsy prevalence of
prostatic adenocarcinoma in Japan."¥ %% Com-
pared to other countries prostatic adenocarcinoma
in Japan is an infrequent cause of death. Of the
countries studied by Segi et al,7 Japan ranked 25th
in age-adjusted death rate for malignant neoplasms
of the prostate in 1964-65. When multiple sections
were taken through the entire prostate in the
course of special autopsy studies of nonfatal prosta-
tic carcinomas, investigators found the prevalence of
latent carcinoma in Japanese to vary from 13% to
22%. These findings were consistent with similar
reports from the United States where multiple
sections of prostates removed at autopsy revealed
many small foci of latent carcinoma not found in
the routine autopsy examination.” !4

Until recently the prevalence rates in different
countries could not be compared reliably because of
differences in the criteria for diagnosis of prostatic
carcinoma, because the likelihood of finding
carcinomatous foci was related to the number of
blocks of tissue examined, because of variation in
techniques and because data for age correction
often was not provided although adenocarcinoma of
the prostate is heavily age-dependent.® !'"15  To
overcome these problems, Akazaki,! has undertaken
a study of entire prostate glands submitted from
Japan, Colombia, Hawaii, and continental United
States. These prostates had been removed at
routine autopsies in which there was no suspicion
that carcinoma of the prostate was present. Each
prostate was cut horizontally at 3 mm intervals,
all tissue was embedded in paraffin, and an hemato-
xylin and eosin slide was prepared from each block.
He found the age-adjusted autopsy prevalence rates
for latent prostatic adenocarcinoma to be 21.2% for
Japan, 31.3% for Colombia, 25.3% for Japanese
Hawaiians, and 30.8% for the United States.
Although these findings suggested that latent prosta-
tic carcinoma was less frequent in Japanese than in
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North and South Americans, the prevalence of latent
prostatic carcinoma was remarkably high in Japan
when compared with the low reported death rate
for this carcinoma.

The primary purpose of our investigation was to
elucidate the relationship, if any, between radiation
exposure and the prevalence of prostatic adeno-
carcinoma at autopsy and secondly, to provide
additional information concerning the prevalence of
prostatic adenocarcinoma and its role as a disease
entity in Japanese.

MATERIALS AND METHODS

The JNIH-ABCC Life Span Study (LSS) sample'
a fixed sample of approximately 100,000 persons
who were living in Hiroshima or Nagasaki in 1950,
most of whom were in one of the cities at the time
of the bomb (ATB). The sample is divided into four
comparison groups based on distance from the
hypocenter ATB as follows:

A. Located 0-1999 m from the hypocenter

B. Located 2000-2499 m from the hypocenter

C. Located 2500-9999 m from the hypocenter,
matched by age and sex to Group A

D. Located 10,000+ m or not in either city ATB,
matched by age and sex to Group A.

Subsequently the actual dose in rad corrected for
shielding (T65D) was estimated for exposed
persons.!>  The autopsy rate during the period
1961-69 varied between 35% and 45% of all deaths
in the sample.

The study was conducted in two parts. The first
portion of the study involved all autopsies perform-
ed on male subjects 50 years of age or older at the
time of death and who were in the LSS sample.
Autopsies on subjects under age 50 were excluded
because of the very low prevalence of prostatic
carcinoma in young men. The period 1961-69 was
selected for study because during this time a high
proportion of persons in the sample who died were
autopsied and autopsies were performed with no
significant selection bias with respect to radiation
exposure. There were 1210 Hiroshima and 272
Nagasaki cases which fitted the above criteria.
However, prostatic tissue had been examined at
autopsy in only 1104 of the Hiroshima and 253 of
the Nagasaki autopsies.

The first portion of the study dealt with an intensive
review of the original routine autopsy slides and
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protocols of all 1357 autopsies to ensure a
uniformity of diagnosis and interpretation. The
second portion of the study was limited to 213
cases in which multiple sections of the entire
prostate were examined. The prostate glands
retained after autopsy were inspected and if the
prostate appeared to be intact except for the block
of tissue removed at autopsy the case was selected
for study. There were 71 autopsies on men who
had been exposed to an estimated dose of 100 rad
or more.'> These irradiated cases were then age-
matched with autopsies of 71 men who had received
no radiation ATB (0 dose) and 71 men who were
not in the city ATB. There were 15 additional men
who were autopsied and who had been exposed to
100 rad or more ATB whose prostate glands could
not be used for this study because a major portion
of the gland was no longer available. In the
accepted cases, sections of the entire pgland were
made at 5 mm intervals perpendicular to the
urethra. The prostatic tissue was embedded in
paraffin and a histologic section was made from
each block and stained with hematoxylin and eosin.
Recuts and special stains were made of equivocul
lesions as required. An average of 12.97 with a
range of 6 to 38 blocks per prostate gland was made
in this portion of the study.

For the purpose of this investigation, latent carci-
noma was defined as adenocarcinoma confined to
the prostate gland and not causing evidence of
significant clinical disease such as urinary tract
obstruction. Active carcinoma, secondary diagnosis
was defined as adenocarcinoma of the prostate
which had spread beyond the prostate capsule but
which was not the primary cause of death or the
major underlying disease process. Active carcinoma,
primary diagnosis was defined as prostatic adeno-
carcinoma which had either caused the patient’s
death directly or had been the primary underlying
disease process. Use of the term “‘occult carcinoma”
was intentionally avoided because of the ambiguity
of meaning of this term.

Histologically, prostate adenocarcinoma was defined
according to criteria used by others® & 1013 16-19
The most important criteria for this diagnosis was
the loss of the normal glandular orientation of acini
in lobules and the infiltration of small, abnormal
acini through the prostate stroma and between
normal glands. These were termed small acinar
adenocarcinomas (Figure 1). Cribriform type
(Figure 2) was used for the more cellular carcinomas
including those referred to as carcinoma simplex

and medullary carcinoma®®1¢'?°  eyen though
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FIGURE 1 Well differentiated small acinar adenocarcinoma
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FIGURE 2 Cribriform type of prostatic adenocarcinoma
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small areas which could be called small acinar were
present. Perineural invasion was a frequent finding
but its absence did not exclude the diagnosis of
carcinoma. The carcinomas were graded into well
differentiated, moderately differentiated and poorly
differentiated. The criteria used for differentiation
are described fully by Yatani et al.2!

RESULTS

As can be seen in Table 1, in the period 1961-69
adenocarcinoma of the prostate was present in 8.7%
of 1357 routine autopsies of men 50 years of age or
older who were in the LSS sample. Of the 118 cases
of adenocarcinoma found, 48 had been previously
diagnosed by the autopsy prosectors. Thus, the
prevalence before review was 4.1%. In eight other
cases the autopsy prosector’s diagnosis of prostatic
carcinoma was not confirmed upon review of the
original slides. These were excluded from the
number of positive cases. One histological section
had been made in 80% of the cases, 18% had two
sections, and approximately 2% had more than two
sections. There was a significant increase in' the
prevalence of prostatic carcinoma with age.

Table 2 shows the biological activity of the prostatic
adenocarcinomas. Prostatic adenocarcinoma as the
cause of death or as the underlying disease process
(primary diagnosis) was presnet in 16 (1.2%) of the
1357 autopsies. There were 12 other cases (0.9%)
with prostatic carcinoma which had extended beyond
the gland (active carcinoma, secondary diagnosis)
but which was not related to the cause of death.
Latent prostatic adenocarcinoma was found by
routine examination in 90 of the 1357 autopsies
giving a prevalence of 6.6% for latent prostatic
adenocarcinoma.

Table 3 shows the biological activity in relation to
histological type. The carcinomas were divided into
small acinar, cribriform, and other types. The
majority (113) of adenocarcinomas were of the
small acinar type, 13 were of the cribriform type,
and 2 could not readily be classified into a distinct
type. As shown in Table 3, most cribriform
carcinomas are in the group of the active prostatic
adenocarcinomas and most small acinar carcinomas
are in the latent carcinoma group. There were only
4 cribriform carcinomas in the 90 latent prostatic
adenocarcinomas (4.4%). However, there were 9
cribriform carcinomas in the 28 active prostatic
carcinomas (32.1%). Distant metastases were present
in 12 of the 16 active, primary diagnosis cases and
in 2 of the 12 active, secondary diagnosis cases.
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TABLE 1 PREVALENCE OF PROSTATIC ADENOCARCINOMA AT ROUTINE AUTOPSY
IN THE LIFE SPAN STUDY SAMPLE, OVER 50 YEARS OF AGE,
HIROSHIMA AND NAGASAKI, 1961-69

F1 HFaFHENREHAOBEERBRABSO0XL EoF @b sh
AL IRAREE O R E, 1961 -694F, LEFLUEWR

Age Cases Studied Carcinomas Found %
o j5 ELRR TR B - e 1) B

50-59 146 3 2.1
60-69 466 32 6.9
70-79 500 42 8.4
80 + 245 41 16.7
Total &# 1357 118 8.7

TABLE 2 BIOLOGICAL ACTIVITY OF PROSTATIC ADENOCARCINOMA IN
1357 ABCC AUTOPSIES, HIROSHIMA AND NAGASAKI
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TABLE 3 BIOLOGICAL ACTIVITY OF PROSTATIC ADENOCARCINOMA BY HISTOLOGICAL TYPE
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The histologic differentiation of the 103 small
acinar adenocarcinomas was examined in relation to
biologic activity classification (Table 4). The
biologically active small acinar adenocarcinomas
were more poorly differentiated to a significant
degree than were the latent carcinomas. That is, 15
of 18 (83.3%) active carcinomas were poorly
differentiated whereas 16 out of 85 (18.8%) latent
carcinomas were poorly differentiated.

The carcinomas found by routine autopsy methods
were also examined by histological type and bio-
logical activity in relation to radiation exposure but
no effect of radiation exposure was found.

Prostatic adenocarcinoma was the autopsy cause of
death in 16 of the 1357 autopsies. Of these 16
patients only 3 (19%) were diagnosed as having
prostatic carcinoma on the death certificate. Thus,
there were 13 cases of prostatic adenocarcinoma
which caused death but which were not diagnosed
as such by death certificates. Only three of the six
cases (50%) diagnosed on death -certificate as
carcinoma of the prostate were confirmed at autopsy.
Using death certificate diagnosis as a measure of the
clinical awareness of prostatic adenocarcinoma in
this group of cases, there was an 81% false negative
rate and a 50% false positive rate. Six cancers were
reported and 16 were found giving an overall report
rate of 37.5%.

Table 5 shows the findings of the multiple step
section study of prostate glands. Of 213 prostates
systematically studied, there were 27.2% with adeno-
carcinoma. There is a statistically significant age
dependence (i.e. an increase in prostatic carcinoma
with age). No significant difference was found
when the cases were divided into radiation exposure
groups in either Nagasaki or Hiroshima or the two
cities together (Table 6). Nineteen of 71 age-
matched cases examined from men not in either
city ATB had prostatic adenocarcinoma as did 20 of
71 age-matched cases that had estimated O rad dose
and 19 out of 71 cases with estimated dose of 100
rad or more ATB. A total of 58 carcinomas was
found in the 213 extensively sectioned cases. Of
these carcinomas, 56 were classified as latent
prostatic carcinoma (i.e. they were limited exclusive-
ly to the prostate and did not show signs of
biological activity). No significant (P > 0.01)
difference in type, size as estimated by the number
of paraffin blocks containing tumor, or differentia-
tion of the carcinomas were found when comparisons
were made on the basis of radiation exposure status.
There were 18 well differentiated, 24 intermediate,
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TABLE 4 DIFFERENTIATION VS BIOLOGICAL ACTIVITY FOR 103 SMALL ACINAR
PROSTATIC ADENOCARCINOMAS

Fd  NREALIRIRE 103 12 & 11 5 400 & R IEE) {4 & o

Differentiation Activity i li%
st Latent Secondary Diagnosis Primary Diagnosis
i e ~ K BH — ok B W
Well HH B 21 0 0
Medium o w5 48 3 0
Poor - B fite 16 4 11
Total H&# 85 7 11

TABLE 5 PREVALENCE OF PROSTATIC ADENOCARCINOMA, MULTIPLE
SECTION SPECIAL STUDY, HIROSHIMA AND NAGASAKI

£5 WRIREORFRE, FURHNNHEE, Kb L UCRE

-

With Carcinoma

Age at Death Cases 171 4
: 1 B A i) &

FECHT Number fi %
50-59 21 4 19.0
60-69 72 12 16.7
70-79 87 27 31.0
80 33 15 45.5
Total &E 213 58 27.2

TABLE 6 PREVALENCE OF PROSTATIC ADENOCARCINOMA BY
EXPOSURE, MULTIPLE SECTION SPECIAL STUDY, HIROSHIMA & NAGASAKI

#6 RIVCIRBEOAFRE, ZUWRREBIRE: #BIREN, ERE &L

Carcinoma 4

Exposure Cases
A IR 5 2% Number Mean Age
g1 1 I

Not in city
A g o 71 19 73
0 dose WF - Siduk 71 20 72
100+ rad 100rad Bl Lo#H 71 19 73
Total &t 213 58 (27.2%)




and 16 poorly differentiated adenocarcinomas.

Two cases which were biologically active had no
radiation exposure. The mean age at death of the
carcinoma cases were similar for the three radiation
exposure groups.

DISCUSSION

In the present study, prostatic adenocarcinoma as a
clinically signfficant disease was found in 2.1% of
the 1357 routinely autopsied males 50 years of age
or older in the LSS autopsy series. It was the
immediate or underlying cause of death in 1.4% of
these autopsies, Latent prostate carcinoma was
found in 6.6% of these autopsies. The overall
prevalence of all types of prostate carcinoma was
8.7% and the prevalence was heavily age dependent.

It is difficult to make a comparison between the
prevalence rates of previous Japanese studies and
our work because of the lack of reports in the
literature on the routine autopsy prevalence. How-
ever, the Annuals of the Pathological Cases at
Autopsy in Japan, edited by the Japanese Pathology
Society?® for the year 1967 lists 6720 cases of
autopsied males over the age of 50 years. In this
series, there was a prevalence rate of 1.4% for
carcinoma of the prostate including all types of
carcinoma. The 4.1% prevalence obtained in the
JNIH-ABCC routine autopsy series prior to review
is higher than expected but not as striking as the
8.7% prevalence found upon review of the routine
sections. Some of this increase is no doubt to be
expected from an intensive diagnosis directed review.
Another contributory possibility that must be
considered is that prostatic adenocarcinoma, parti-
cularly latent carcinoma, has not been a well
known pathological entity in Japan until recent
years and hence was underdiagnosed.

Recently, Akazaki' found a crude prevalence rate
of 22% for latent carcinoma of the prostate in
Japanese when he examined multiple sections of the
entire prostate gland. This compares with our rate
of 27% studied for latent carcinoma in a similar way.
When our series is age-adjusted to Akazaki's, the
rate for our series becomes 26.4% compared to his
rate of 22%. It appears that the routine autopsy
prevalence for all prostatic carcinomas in Japan is as
high as 8.7% while in America the rate is in the
range of 11-14%.*'¢1%23 On the other hand, when
the entire prostate is examined histologically the
prevalence in Japanese men appears to be 22%-28%

compared to a range of 30%-35% for American
men, r9-11-13,17
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These data do not explain why the death rate due
to prostatic adenocarcinoma is so much higher in
the United States compared with Japan when the
prevalence rates are not so strikingly dissimilar.
From Segi’s data,” based on death certificate
diagnosis the rate for prostatic carcinoma in the
United States in 1964-65 was 12.7 deaths per
100,000 compared to the Japanese rate of 1.85.
Haenszel et al? reported an apparent increase in the
incidence of prostatic cancer among Japanese im-
migrants in the United States based on death
certificate reports. Wynder et al** in commenting
in this discrepancy could not find an etiological lead
to explain the rarity of prostatic cancer as a cause
of death in Japanese in Japan and the increased
incidence among Japanese immigrants in the United
States. Of some interest to this point is our finding
of a low death certificate diagnosis rate (37.5%)
when compared to the actual autopsy prevalence of
carcinoma of the prostate as a cause of death. An
important factor here is the observation that in
Japanese medicine rectal examinations are not
routinely performed. Also it should be noted that
reports of the histopathologic recognition of latent
carcinoma of the prostate as a morphological entity
began to appear only recently in Japan (i.e. in the
1950’s and reports in the literature became common
in the 1960’s) whereas numerous reports appeared
in Western countries beginning in the 1930%.
These factors may be contributory to understanding
the discrepancy in incidence of clinical prostatic
cancer between Japanese in Japan and Japanese
immigrants in the United States.

Of special interest is the clear cut finding of a lack
of effect of radiation on the occurrence of prostatic
adenocarcinoma. Radiation and chemical carcino-
gens have been used effectively in producing some
sarcomas and squamous cell carcinomas of the
prostate in experimental animals.?® However, in
general, attempts to induce prostatic adenocarcino-
ma by radiation of experimental animals have not
been successful. Thus, our findings are consistent
with the predictions based on the experimental
animal studies.

An important question which must be considered,
however, in any discussion of radiation effect on
prevalence of carcinoma concerns the possibility
that carcinoma may not increase in prevalence but
simply occur at a younger period of life. There is an
insufficient number of 20 to 50 year old men in the
autopsy series to answer this question.

11

HFRRAFSELFELL
FIDEBFETHRN Hf1= =4

B S HVOID, AKE TR

st munEEdiy, Lo
k- TIHHMT & R BT foRirs b Lo L
AMIARGOBERET 2L RE, 1964—65 12 B B KE DR
SEHREE I X BFECERIE 100,000 52 0 12.7T & 5 1 74,
HATIE1.85T & -7, Haenszel 52 [§, FELCCEEMIEIC
o, REANBAEL L HAAOBIZ & 0T #5790 %
ERUIESHEENOFLZZEFHREL TS, Wynder

‘7;“‘

52, oMY AMEDFT, HEIZVAHAEA
OFERE L ToMirimEEnTH A0, KEABE
LEHRAIZOEEBSBEINL TE2Z L eHMHAT S

FHAPDERO G ol T A, ORI
Bk H 3 2 2 121E, bhvbhhdHi LFER & L
THB SN B IRE O EBEOFHRE LT, L2

DT,

BBl s 2B EOEDL -2 (37.0%) 2 & 2B
FO—oOYEE LT, HAROENL RS TEB R
B2 T hoTwhntnwi st EZIoNS, £HHAE

Tk, EHES AR R & U T 78 0 i o B A Sl akes B 5
B ENARER LI P RIFIZE-T, T4bb,
19504E S Iz H b ik, —=ﬂ&ﬂﬁ:;>£iw::$%ﬂﬁ shadakd
2% 2701960 ERIZESTHETH B A, AT
1930 EC DS L s T2 & IEHT
ETha, ZhooETE, OFICEETIHEALK
FEAFAEL 2 HANE ORI &2 BT IR o 5
HRICHITAHAZRLIERT I ATRE2PB LAGW,
FRICEMEZE V0L, TSR IR 0 JE R 12D B R B2
EHEBshAZVEV I LML TS 5. By £V
SRR L, EBREMON L RiC b Ao A B LU
¥ ._J-_.rﬁuﬁ&;-*fs?é-& AOILHEMTHEELTHINE
F B L L, SEEREN I BORSIZ & o T i ar B
FRITIEIEMLTRLTAW.E L
biibh oL, BESRZL L TH
E—HTLLOTH S

=T &

AT,

5t Tl

LaL, BOHAKREICRITHESEOBECHEL RS
BEHzERL2InES S 2@ W 4 MMM,
AL AnT, HIiZk O HFOERIICEE
TA2OHHE LGV EVINHEIEDSEZZILTHSL. =
OMBIZHTAHEL S A 100, HMmshi208Ed 5
NEETOBFORBTIEA5THS

mz a

EERORERIE S



10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

REFERENCES

ZE 3k

AKAZAKI K: Comparative studies on the prevalence of latent prostate cancer among the Japanese, American, and
Colombian males, Director’s Report, 1968-1969. Nagoya, Aichi Cancer Center Research Institute

HAENSZEL W, KURIHARA M: Studies of Japanese migrants. 1. Mortality from cancer and other diseases among
Japanese in the United States. J Nat Cancer Inst 40:43, 1968

KARUBE K: Study of latent carcinoma of the prostate in the Japanese based on necropsy material. Tohoku J Exp
Med 74:265, 1961

MATAKE H: Histological studies on the latent carcinoma of the prostate gland. Fukuoka Igaku Zasshi-Fukuoka
Acta Med 52:829, 1961

OOTA K, MISU Y: A study on latent carcinoma of the prostate in Japanese. Gann 49: Suppl 1958. p 283
OOTA K: Latent carcinoma of the prostate among the Japanese. Acta Un Int Cancr 17:952, 1961

SEGI M, KURIHARA M, MATSUYAMA T: Cancer mortality for selected sites in 24 countries. No.5 (1964-1965).
Department of Public Health, Tohoku University School of Medicine, Sendai, 1969

TAZAKI H: Pathological studies on the prostate glands of Japanese, with special reference to latent malignancy.
Keio J Med 11:253-73, 1962

BARON E, ANGRIST A: Incidence of occult adenocarcinoma of the prostate. Arch Pathol 32:787, 1941

EDWARDS LN, STEINTHORSSON E, NICHOLSON D: An autopsy study of latent prostatic carcinoma. Cancer 6:
531, 1953

FRANKS LM: Latent carcinoma of the prostate. J Pathol Bacteriol 68:603, 1954

MILTON RC, SHOHOII T: Tentative 1965 radiation dose estimation for atomic bomb survivors, Hiroshima and
Nagasaki. ABCC TR 1-68

MOORE RA: The morphology of small prostatic carcinoma. J Urol 33:224, 1935
Research Plan for Joint ABCC-JNIH Pathology Studies in Hiroshima and Nagasaki . ABCC TR 12-62

BUTLER J, BRAUNSTEIN H, FREEMAN DG, GALL EA: Incidence, distribution and enzymatic activity of
carcinoma of the prostate gland. Arch Pathol 68:243, 1959

DIXON EJ, MOORE RA: Tumors of the male sex organs, section 8, fasc 31b and 32, Atlas of Tumor Pathology.
Washington DC, Armed Forces Institute of Pathology, 1952

McNEAL JE: Origin and development of carcinoma in the prostate, Cancer 23:24, 1969
MELLINGER GT, GLEASON D, BAILAR J: Histology and prognosis of prostatic cancer. ] Urol 97:331, 1967
RICH AR: On the frequency of occurrence of occult carcinoma of the prostate. J Urol 33:215, 1935

TOTTEN RS, HEINEMANN MW, HUDSON PN, SPROUL EE, STOUT AP: Microscopic differential diagnosis of
latent carcinoma of the prostate. Arch Pathol 55:131, 1953



21.

22.

23.

24.

25.

26.

YATANI R, BEAN MA, LIU PI, FUJITA S, ASHLEY FW, FUKAZAWA K, STEER A: Prostatic carcinoma at
autopsy in Hiroshima and Nagasaki, Japan. Histopathologic study of latent carcinoma. To be published

HoAm R (8 ) O AW EES R (I8 AN424E 1 H 1 0 —12H3110 ). #5, 19684
(Japanese Pathological Society (Ed): Annual of the Pathological Autopsy Cases in Japan (1/1-31/XIL, 1967). Tokyo,
1968)

HALPERT B, SHEEHAN E, SCHMALHERST WR, SCOTT R Jr: A survey of 5,000 autopsies. Cancer 16:737, 1963
WYNDER EL, MABUCHI K, WHITMORE W: Epidemiblogy of cancer of the prostate. Cancer 28:344, 1971
HORNING ES, DINOCHOWSKI L: Induction of prostate tumors in mice. Br J Cancer 1:59, 1947

UPTON AC, KIMBALL AW, FURTH I, CHRISTENBERRY KW, BENEDICT WM: Some delayed effects of atomic
bomb radiation in mice. Cancer Res 20:1, 1960



