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SUMMARY

In the ABCC-RERF Life Span Study extended sam-
ple, 4,499 persons who were the subjects of the
Pathology Study of atomic bomb survivors were au-
topsied in the period 1960-83. Among 370 subjects
who were heavily exposed with an estimated dose
(T65D) of 100rad or more, 72 (about 20%), whose
urinary bladder epithelia had been preserved sat-
isfactorily to suit the purpose of this study, were
sclected as the index group. An equal number
of control subjects were selected from the nonex-
posed group, matched with the index cases by city,
sex, age at death, and year of death. However,
cases with marked epithelial autolysis and those
pathologically diagnosed as urinary bladder cancer
were excluded from the study subjects for the in-
dex and control groups. These 72 pairs of autopsy
cases were pathologically studied for the presence
of epithelial lesions of the urinary bladder, namely,
hyperplasia, dysplasia, and carcinoma-in-situ, and
the frequencies of appearance of these lesions were
compared statistically by x? test based on a case-
control study design.

Carcinoma-in-situ  and severe dysplasia were
detected in neither the index nor the control cases.
The risk was relatively higher in the index group
than in the control group for both hyperplasia and
dysplasia (mild and moderate), in particular the rel-
ative risk of papillary hyperplasia being about 4.0,
but as the total number of cases was small, this was
not statistically significant.
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INTRODUCTION

Radiation has been demonstrated to cause cancer in
various organs in man. A significant relationship
between urinary bladder cancer and radiation has
been observed in the Life Span Study (LSS) of A-
bomb survivors in Hiroshima and Nagasaki! and in
their incidence study.? Such a relationship has also
been pointed out in a follow-up studies of persons
exposed to medical radiation.®#

In the present study, urinary bladders of A-bomb
survivors who were autopsied at RERF, Hiroshima
and Nagasaki, were examined using sections, with
a view to investigating the relationship between ra-
diation exposure and lesions such as hyperplasia,
dysplasia, and carcinoma-in-situ of the transitionzl
epithelium of the urinary bladder.

MATERIALS AND METHODS

The 370 autopsy cases (including 108 partial autop-
sies) of heavily exposed survivors with T65 total
doses of 100 rad or more were selected from among
the 4,499 autopsy cases resulted from an energetic
autopsy procurement program carried out on the
some 24,000 deaths occurring from 1960 to 1983 in
the LSS-extended sample. Among their preserved
urinary bladder materials reviewed, 72 cases were
satisfactorily preserved and suitable for this study.
These 72 heavily exposed autopsy cases were de-
fined as the index group, and controls were selected
at the ratio of 1 to 1 from among the nonexposed au-
topsy cases in the same fixed population. The con-
trols were selected at random, matched with the in-
dex cases by city, sex, age at death (& 5 years), and
year of death (1960-64, 1965-69, 1970-74, 1975-
83) as well as by the condition that the transitional
epithelium of the urinary bladder had not under-
gone autolysis. Cases pathologically diagnosed as
urinary bladder cancer were not included for both
groups.

For reexamination of the pathological findings of
the urinary bladder, hematoxylin-cosin stained spec-
imens were prepared. Pathological lesions of the
urinary bladder epithelium, hyperplasia (focal, mul-
tifocal, papillary), dysplasia (mild, moderate, se-
vere), and carcinoma-in-situ were recorded as to
their presence or absence. Blind procedure was em-
ployed in reexamining the pathological findings to
preclude distinction between index cases and con-
trol cases.
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Method of Analysis. The frequencies of appearance
of hyperplasia, dysplasia, and carcinoma-in-situ of
the transitional epithelium of the urinary bladder
were compared between the heavily exposed (in-
dex) group and the control group, by x? test based
on the case-control study design.

RESULTS

Distribution of Study Subjects

Table 1 shows the distribution of the 72 pairs of
study subjects (144 in total) by city and sex. The
mean estimated dose (T65D) of the heavily exposed
survivors of the index group was 254.8 rad.
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TABLE 1 STUDY SUBJECTS

#1 WENR
Number of pairs
Hiroshima 40 Male aF
Nagasaki 32 Female 35
Total 72 Total 72
Distribution of Urinary Bladder Lesions BERRE DS

The distributions of the urinary bladder lesions of
the two groups are shown in Table 2. No separation
was made by cities, Hiroshima and Nagasaki. The
total numbers of lesions exceed 72 in each group
because there were a few cases with more than one
lesion.
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TABLE 2 URINARY BLADDER LESIONS
#2 B

High Dose (Index) Group  Control Group

Normal (No lesion)
Focal hyperplasia
Multifocal hyperplasia
Papillary hyperplasia
Mild dysplasia
Moderate dysplasia
Severe dysplasia
In-situ carcinoma

50 58
8 5
1 2
4 1

12 10
2 1
0 0
0 0

Typical lesions are illustrated in Figures 1-5, namely,
focal hyperplasia (Figure 1), multifocal hyperplasia
(Figure 2), papillary hyperplasia (Figure 3), mild
dysplasia (Figure 4), and moderate dysplasia
(Figure 5).

Fro, REMDHEMARL-SIZHRL A Thbb,
BRORTHE S TZ 0L (RR11), 2 RMBFM (K2), FLEHK
MZRE ([N3), BEHE SR (M4), B Ofh e St
W (X5) TH 3.



RERF TR 13-87

Figure 1. Focal hyperplasia (x50)
1. RFEMA R

Figure 2. Multifocal hyperplasia (x100)
2. ZRMBH
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Figure 3. Papillary hyperplasia (x25)
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Figure 4. Mild dysplasia (x100)
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Figure 5. Moderate dysplasia (x100)
5. O AR SR A

Dose Effect

The frequencies of hyperplasia, dysplasia, and carci-
noma-in-situ in the heavily exposed (index) group
and the control group are compared in Table 3A, B,
and C. No cases of carcinoma-in-situ were detected
in either group. The index group shows for hyper-
plasia a relative risk of about 2.7 and, for dysplasia,
a relative risk of about 1.4, as compared with the
control group, but no statistically significant differ-
ences were observed in view of the small number
of cases.
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TABLE 3 COMPARISON OF THREE MAJOR PATHOLOGICAL
FINDINGS BETWEEN INDEX AND CONTROL

#3  Index B UMkt HAREM ) 3 ) 3 B 4 5 FR A7 9 F L 0D b

A. Hyperplasia (Focal, Multifocal or papillary)
W (R, 84, BN

Index
Control Yes
Yes 4
No 8

Relative risk: 2.67
x2[1] = 1.455
P>0.10 NS

(Continue i < )



B. Dysplasia (Mild, moderate or severe)
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C. Carcinoma in situ

FIEW (RERE, h%mr, iing) b He P 3
Index Index
Control Yes No o Control Yes No
Relative risk: 1.43
Vi 4 7 x2[1] = 0.235 Yes 0 0
No 10 51 P>0.10 NS No 0 72
[ 1=df B

Table 3D shows a comparison of the above findings
by histological type. Hyperplasia was reclassified
into three types for comparison i.e., focal, multifo-
cal, and papillary hyperplasia. The relative risk of
papillary hyperplasia was 4.0, comparing the index
group to the control group, but not statistically sig-
nificant. The relative risk of focal hyperplasia was
about 1.8, again not statistically significant. Dys-
plasia was reclassified into mild, moderate, and se-
vere dysplasia and the distributions were compared.
Severe dysplasia was found in neither group. The
relative risk of mild dysplasia was about 1.3 and
that of moderate dysplasia, 2.0, but no statistically
significant differences were observed.
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TABLE 3 D. Comparison by Type of Hyperplasia and Dysplasia

#3 D

FFocal hyperplasia

BT B ORI O MU R & B g

Papillary hyperplasia

Index
Control Yes NO Relative risk: 1.75
-y i i x2[1] = 0.364
i - 60 P>0.10 NS

Index
Control Yes No Relative risk: 4.00
Yes 0 1 x?[l] =500
o 4 67 P>0.10 NS

Multifocal hyperplasia

Mild dysplasia

Index

Control Yes No Relative risk: 0

Yes 1 1 x1=0
No 0 70 P>0.10 NS

Index
Control Yes No Relative risk: 1.33
Yes 4 6 Xz[l] =0.071
Mo 8 54 P>0.10 NS

(Continue #t < )
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TABLE 3 D. (Continued #i ¥ )

Moderate dysplasia

Index
Control Yes No .
Relative risk: 2.00
Yes 0 1 X2 [11=0
No 2 69 P>0.10 NS
[1=4df ahmE

Frequencies of Histological Lesions by Sex and
Age at Death

Table 4 shows the frequencies of the histological
lesions by sex and age at death. Comparison of
the frequencies of hyperplasia and dysplasia sug-
gested a difference by sex, the occurrence of focal
hyperplasia being about five times higher in females
than in males, which was statistically significant. A
comparison of the distributions of hyperplasia and
dysplasia by age at death showed no difference.

MR, FETRERRICH CEBPAREDRE
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TABLE 4 FREQUENCY OF HISTOLOGICAL LESIONS BY SEX AND AGE AT DEATH

F 4 HEEFAREORE: R UECEE R
Sex Test of difference
Male (%) Female (%) Total (%) x2 [1] P

No. of subjects 74 (100.0) 70 (100.0) 144 (100.0)

Hyperplasia 7 (9.5) 14 (20.0) 21 (14.6) 3.209 Sug
Focal 2 @27 11 15 13 (9.0) 7.415 <.01
Multifocal 2 @7 1 (1.4) 3 @20n 0.286 NS
Papillary 3 (4.1 2 (2.9) 5 (3.5 0.154 NS

Dysplasia 15 (20.3) 10 (14.3) 25 (17.4) 0.898 NS
Mild 14 (18.9) 8 (11.4) 22 «(153) 1.559 NS
Moderate 1 (1.4 2 2.9) 3 (20 0.400 NS

Age at death Test of difference
<59 (%) 60-69 (%)  T0+ (%) Total (%) xz 12] P

No. of subjects 51 (100.0) 40(100.0) 53(¢100.0) 144 (100.0)

Hyperplasia 38 (15.7) 4 (10.0) 9 (17.0) 21 (14.6) 0.969 NS
Focal 4 (7.8) 4 (10.0) 5 (9.4) 13 (9.0) 0.144 NS
Multifocal 1 @0 0 (00 2 @8 3 @1 1.597 NS
Papillary 3 (5.9 0  (0.0) 2 (3.8) 3 (38 2.337 NS

Dysplasia T (137 6 (15.0) 12 (22.6) 25 (17.4) 1.655 NS
Mild 6 (11.8) 5 (12.5) 11 (20.8) 22 (15.3) 1.953 NS
Moderate 1 (2.0 1 (.5 1 (1.9 3 20 0.048 NS

[ 1=df &



DISCUSSION

The present study using autopsy materials was
planned to review the hypothesis that the patho-
logically observed precancer lesions, i.e., hyperpla-
sia, dysplasia, and carcinoma-in-situ of the urinary
bladder epithelium may occur at higher frequencies
in the heavily exposed subjects than in the con-
trols, because the risk of urinary bladder tumor has
been reported to be significantly high in A-bomb
survivors.!? Using RERF autopsy materials, a re-
view of existing data was made based on the case-
control study design, selecting 72 pairs of heavily
exposed and control subjects matched by city, sex,
age at death, and year of death.

Originally, it was planned to make a comparative
study of the heavily exposed (index) group and the
control group by preparing step-cut specimens of
urinary bladder tissues and recording the distribu-
tion of lesions in detail based on the urinary blad-
der mapping technique of Koss et al.>® However, it
was found that statistically assessable, well-
preserved autopsy materials were limited for organs
of autopsicd cases stored from 1960 to 1983, so
that it was decided to review whether precancer le-
sions of urinary bladder tumor were frequent in the
urinary bladder epithelium of the index group us-
ing available existing pathological specimens of the
urinary bladder.

As shown in Table 3, no statistically significant dif-
ferences were observed in the relative risks of hy-
perplasia and dysplasia. The power of test would
be strengthened if it were possible to study a larger
number of cases. Sufficient explanation cannot be
found as to why hyperplasia, especially focal hyper-
plasia, is found as much as five times more frequent
in females than in males.

In the present study, cases autopsied at RERF from
1960 to 1983 were used, and it cannot be denied
that there is a certain bias in these cases. This is
because autolysis of the urinary bladder epithelium
had occurred in many of them due to the rather long
time lapse from death to autopsy and only about
20% of the heavily exposed group could be used.
But, the index group and the control group can be
assumed to have the same bias. No statistically
significant conclusions were obtained because the
number of cases could not be increased.
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T65D, which was available at the time of planning
of this study, was used in selecting the subjects of
our heavily exposed group. Though use of the new
dose system DS86 is desirable at present, reanalysis
was not made because use of the new dose could
not be considered to bring about any significant dif-
ference in the results.
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