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SUMMARY

Three hundred and sixty cases of breast cancer
were collected from among the 63,000 female
members of the RERF extended Life-Span Study
sample which includes atomic bomb exposed
women and controls of Hiroshima and Nagasaki.
The relationship of these breast cancer cases to
A-bomb radiation was sought, and in studying
5-year survival, the following conclusions were
obtained concerning its relationship to histo-
pathological findings: 1) The prognosis of the
50+ rad high dose group is the best, followed by
the nonexposed group and the low dose group;
2) The apparently better survival may be due, at
least in part, to the fact that this group is heavily
weighted in favor of those who were younger at
the time of the bomb; 3) There is no specificity
of the histologic type of breast cancer in the
survivors by dose; 4) Nor, is any significant
difference observed in the distribution of tumor
size and histological grade; 5) Cellular reaction is
significantly marked at the stroma of carcinoma
tissue in the high dose group; 6) Immune reaction
is considered to be strong at the affected site of
breast cancer in the high dose group and this can
be regarded as a finding suggestive of good
prognosis; 7) Further extended studies are
therefore warranted.

INTRODUCTION

More than 30 years after the A-bombs, leukemia,
thyroid cancer, lung cancer, and breast cancer
are reported as malignant neoplasms related to
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ionizing radiation in the A-bomb survivors of
Hiroshima and 1\‘ag:;1's.aki.l In particular, Wanebo
et al®> in 1967 reported the incidence of breast
cancer both clinically and pathologically to
be high in females exposed to high doses.
McGregor et al® made a pathological study of
the incidence of breast cancer during 1950-69 on
the fixed population of the ABCC (now RERF)
extended Life Sapn Study (LSS) sample, and
found the incidence of breast cancer significantly
increased with increase of exposure dose. The
present author and associates studied breast
cancer incidence in A-bomb exposed females of
Hiroshima and Nagasaki in the period 1950-74,
on the same fixed population as McGregor et al®
but with the period extended, and pointed out
that the risk of breast cancer showed a statistically
linear increase with radiation exposure dose.’

The present paper describes a study using the
same materials in an attempt to determine the
biological effects of ionizing radiation on
A-bomb survivors, the survival rate of breast
cancer patients, and the relationship between the
pathomorphological findings of breast cancer
and prognosis by exposure dose.

MATERIALS AND METHOD
The breast cancer cases selected for study were
collected from the Tumor and Tissue Registries
of Hiroshima and Nagasaki, Schools of Medicine
of Hiroshima and Nagasaki University, RERF,
and the departments of pathology and surgery of
public and municipal hospitals in the two cities.
All subjects are included in the extended LSS
sample which is composed of approximately
110,000 members based on Japanese exposed
survivors resident in either Hiroshima or Nagasaki
at the time of the 1950 National Census, and
" nonexposed matched controls, Itisso constructed
that the findings obtained can readily be used for
epidemiological review. There are approximately
63,000 females in this sample including 47,600
who were within 10,000 m from the hypocenter
in Hiroshima or Nagasaki at the time of the bomb
(ATB) and 15,400 not-in-city (NIC) subjects who
migrated into the two citics after the bombs.
The breast tissue dose has been calculated for
most of these subject:s.s Among the cases selected,
360 were diagnosed as breast cancer during 1950-
74 and these became the siudy subjects. They
were classified by exposure dose (T65D) into the
NIC+0 rad nonexposed group {(NIC+0 rad group),
1-49 rad exposed group (1-49 rad group), 50 rad
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and over exposed group (50+rad group), and
exposure dose unknown group (UNK group).

By koseki (official family record) check of all
study cases, the prognosis after the lapse of 5
years or more as of 31 May 1977 was ascertained
for 321 (89%) of the 360 cases. Among them,
187 had died and death certificates were avail-
able. From this investigation, the observed
survival rates were calculated by the methods of
Kurihara and Takano,® and Axtell” and relative
survival rates were calculated by obtaining the
expected survival rates by dose group using their
table of year- and age-specific expected survival
rates in Japan.® Observed survival rates were
calculated for the three dose categories and for
age ATB; comparisons were based on survival
rates at 5 years.

Histopathological reexamination was possible for
234 of the 360 cases. These cases were classified
by histologic type according to the criteria of the
Nihon Nyugan Kenkyu Kai (Japan Breast Cancer
Research Society)9 and compared by three dose
groups: NIC+0rad group, 149 rad group, and
50+ rad group. Size of tumor, histologic grade,
and degree of cellular reaction were evaluated in
addition to histopathologic type and compared
with the 5-year survival rate by dose group.
Histologic grading was done by the methods of
Bloom and Richardson'® and Champion and
Wallace.!!  Scores were assigned to the three
findings of tubule formation, nuclear morphology,
and mitotic figures by the extent of each and the
sum of scores was considered to be the histologic
grade, divided into grades [-III. Photographs of
each are shown in Figure 1 ABC. Inflammatory
lymphocytic infiltration in the tumor tissues can
be regarded as a defensive reaction of the living
body against tumor tissues. This was used to
study whether it was related in any way to the
prognosis of the patient by examining the distri-
bution by dose group of the grades of lympho-
cytic infiltration, divided into the three grades of
mild, moderate, and marked (Figure 1 DEF), and
a comparative study was made with the 5-year
survival rate of each. A similar study was made
of the forms of lymphocytic infiltration divided
into three classifications, according to the method
of Harry et al*® (ie., Peri — infiltration in the
peripheral area of the tumor; Inter — infiltration
in the interspaces of the tumor nests; and Intra —
infiltration in the interspaces of the tumor cells).
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FIGURE 1. HISTOLOGICAL FINDINGS. A: Grade I, showing well differentiated tubule formation,
regular size and staining of the nucleus and very rare mitotic figures. B: Grade II, showing moderate
nuclear pleomorphism and few mitotic figures. C: Grade IIl, showing marked nuclear pleomorphism
and many mitotic figures. D: Mild lymphocytic infiltration in interspaces of the tumor nests

(INTER). E: Moderate lymphocytic infiltration in peripheral area of the tumor (PERI). F: Marked
lymphocytic infiltration in interspaces of the tumor ceils (INTRA).
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ANHhEERENY v NERZE(PERL ). F: BEMARMAOSED ) » 7 5kE{H (INTRA ) .



RESULTS

A study of the 360 cases of breast cancer divided
into four groups by estimated breast tissue
exposure dose determined the yearly incidence
per 100,000 female population (Table 1).
Whereas the frequency in the NIC+0 rad group
of 23.02 cases was not very different from 24.62
in the 1-49 rad group, the frequency was 58.29
in the 50+ rad group. The distribution of these
frequencies shows  statistically  significant
difference by dose group even on the cases
reviewed histologically (x2=52.72, P<<0.002).
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TABLE 1 BREAST CANCER INCIDENCE RATE BY TISSUE DOSE

Fl  FLWFEAE, HEAR
Person years Total Cases of path.
D
05¢ group at risk Study cases Review
NIC+0 829738 191 (23.02) 118 (14.22)
149 402045 99 (24.62) 62 (15.42)
50+ 104651 61 (58.29) 47 (44.91)
Unknown 28931 9 (31.11) 7 (24.20)
Total 1365365 360 (26.37) 234 (17.14)
() Incidence rate, cases/100,000 women/year
() EEAEHELEAT, HEM100,000 A (&) 4720 OiEF
Figure 2 shows the curves of the trends of the B 23, FUEBHELY 1E2» 51080 E 380

observed survival rates from 1 to 10 years after
diagnosis of breast cancer in the various dose
groups. The 5-year survival rates were 58.6% in
the NIC+0 rad group, 52.2% in the 149 rad
group, and 78.5% in the 50+ rad group, and the
10-year survival rates were 49.1 %, 42.2%, and
66.6%, respectively. The curve for the 50+ rad
group shows the most favorable survival followed
by the NIC+0 rad group (Table 2). The survival
rate of the 1-49 rad group was the poorest. The
relative estimated 5-year survival rate, was 63.6%
in the NIC+0 rad group, 56.0% in the 1-49 rad
group, and 81.4% in the 50+ rad group. It is
evident that the relative survival rate is also
very good in the 50+ rad group. The distribution
of cases and observed survival rates by age ATB
and dose group are shown in Table 3. Though
the 50+ rad group comprised the smallest
number of persons, the distribution is higher in
the younger age ATB groups (0-19, 20-29) and
lower in the older age ATB groups (4049, 50+).
The 5-year survival rates in general gradually
decreased with increase of age ATB in the
NIC+0 and 1-49 rad groups, but this trend is
not apparent in the 50+ rad group.

#UF A ENEFEOMBIMSE R T, 5P EFRIE
NIC+ 0 rad $£ 7 58.6%, 1—49 rad B T52.2%,
50+ rad TT78.5%TH N, WEETFRIZZFNFH
49.1%, 42.2%, 66.6% T H > 72, 50+ rad F o) iih
AR SO EFEATRL, KHFNICH0 rad BT

(#2). 1 —49rad O EHFREI LD E . 4]
SHHEGE 5 HAEFEE, NICH 0 rad B T63.6%, 1—
49 rad B T56.0%, 50+ rad B C81.4%T&H D, #H
MEFRIIEVTE50+ rad O EFREAEHIC
BOZEAMSH»THE. FEHEEHERI S & Uit
BRI AIEM S mAKIEE EWERFREEI LR
L7, 50+ rad BOKMREHEIRLPHTHEZIZE
A6, ZTOERFHIREILFEBECEET
Ho-F(0—19E, 20—298) (28, SFERE (40—
493, S0+E) Tl A o . 5 EEFEIZ A
NIC+ 0 rad $# & UF 1 —49 rad B T I3 [5 BRAS F b
oI R A ZE A LA, 504+ rad BT
Z ORBENIBAE T & .
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FIGURE 2 OBSERVED SURVIVAL RATES 1-10 YEARS AFTER DIAGNOSIS
OF BREAST CANCER
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YEARS AFTER DIAGNOSIS

The case distribution of the histologic types by
dose group in the 234 cases on which pathologic
examination was possible is shown in Table 4,
but no statistically significant difference is
evident (x2=10.119, 0.265<P<0.202). Com-
pared with the NIC+0 rad group, the medullary
tubular type and the special type are more
frequent, and the papillotubular type and the
scirrhous type are less freugent in the 1-49 rad
group, The special type is rather frequent in
the 50+ rad group.

The S-year survival rates by histologic type in
the dose groups are shown in Table 5. Whereas
the rate was 100% for the noninfiltrating type,
58.7% for the papillotubular type, 42.8% for the
medullary tubular type, and 61.3% for the
scirrhous type in the NIC+0rad group, the
5-year survival rate in the 50+ rad group was
generally favorable with the exception of the
scirrhous type, though the number of cases was
small.  Particularly noteworthy is the S5-year
survival rate of 100% indicated for the medullary
tubular type.

REEMREATIECH -7 2347 12517 24
HUOFREARAENFHEELCRTANTH S
», HEENIEE LRSS EW (X2 =10,119,
0.265< P < 0.202). NIC+ 0 rad BIZHEL T
1 —49rad BT EBMEE R e B £, LR
IRERE LR DA, 7450+ rad BT
BHRMA LR Ee,

BRI AT MBS FEEEELRSIZTTA,
NICH+ 0 rad 8 T2 EHE A7 100%, FLEMRE AT
58.7%, MiHREREE A742.8%, BEA6L.3%TH 3
DizxF L, 50+ rad BECIEAEMBIEL L AFEE L
BREreFIrsEEHFEREIR e, FEFNEIEE,
HARIREE A I0%O SFEFRERL TSI L
THB.



TABLE 2
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BREAST CANCER 5-YEAR SURVIVAL RATES BY TISSUE DOSE

#2 WO SFEETFE, AMRER

5S-year survival rate

Dose group Study cases sig?\?;r
Observed Expected Relative
NIC+0 191 113 58.6 92.2 63.6
149 99 52 522 93.2 56.0
50+ 61 48 78.5 96.4 814
Unknown 9 3 65.7
Total 360 216 59.6

TABLE 3 BREAST CANCER 5-YEAR SURVIVAL RATES BY AGE ATB AND TISSUE DOSE
#3 EOSFEGFR, BRMRFEHL L CHRRERR

Dose group
Age ATB NIC+0 149 5+

Cases % Rate Cases %  Rate Cases % Rate
0-19 34 18 762 20 20 64.8 25 41 83.0
20-29 - 44 23 64.2 21 21 64.3 17 28 88.4
30-39 49 26 50.6 21 21 66.0 13 21 538
4049 38 20 55.0 22 22 38.9 2 3 100.0
50+ 26 13 42.1 15 15 13.3 4 6 75.0
Total 191 100 99 100 61 100

TABLE 4 BREAST CANCER BY HISTOLOGICAL TYPE AND TISSUE DOSE
#4 P, HEAGHEH & CHERELRR

Dose group
Type Total Sakamoto™
NIC+0 149 50+ Unk,
Noninfiltrating 3 % 2 3% 2 4% 0 7 3.0% 90 35%
Papillotubular 27 23 g8 13 9 19 3 47 20.0 543 213
Medullary tubular 27 23 23 37 11 23 3 64 27.4 528 20.7
Scirrhous 53 44 20 32 20 43 1 94 40.2 1201 47.1
Special types 8 7 9 15 5 11 0 22 94 187 1.3
Total 118 100 62 100 47 100 7 234 100 2549 100

As an index of the stage of disease at the time
of diagnosis the distribution of the tumor sizes
by dose groups (Table 6} showed that tumors of
0-1.9cm were rather numerous and those of
2.0-4.9 cm were infrequent in the 1-49 rad
group. There were few of 5.0 ¢m or more in the
50+rad group. However, these differences
were not statistically significant (x2=2.867,
0.736<P<0.558).

R FORECHERE LT, ERTOEED
KEEDFHA2H5L(F6), 1 —Orad BTR
0—1.9mDERMHFPZL <,
Vv, 504 rad BT S5emBl AP 2w,

2.0—4.9md P %
Lo Lz
NECOERIIHEEMCHRBTE W (X =2.867,
0.736< P < 0.558),
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TABLE 5 BREAST CANCER $-YEAR SURVIVAL RATES BY HISTOLOGICAL
TYPE AND TISSUE DOSE
#5 FlE05EESE, WEEENE & CHRRER

. Dose group
Type NIC+0 149 50+
Cases Rate Cases Rate Cases Rate
Noninfiltrating 3 100 2 100 2 100
Papillotubular 27 58.7 8 72.2 9 77.8
Medullary tubular 27 42.8 23 43.3 11 100
Scirrhous 53 61.3 20 65.6 20 64.5
Special Type 8 87.5 9 44.4 5 80.0

TABLE 6 BREAST CANCER 5-YEAR SURVIVAL RATES BY TUMOR SIZE
AND TISSUE DOSE

6 FEoSEERE, BEOKE S &L UCHEBHRER

Dose group
Size NIC+) 149 50+
Cases % Rate Cases % Rate Cases %  Rate
0-1.9 cm 31 25 645 21 33 66.7 14 28 64.3
2.04.9 59 47 64.4 24 38 62.5 25 50 80.0
5.0+ 35 28 429 19 29 21.1 11 22 72.7
Total 125 100 64 100 50 100

As for the relation between tumor size and
prognosis in the NIC+0 rad group and the 1-49 rad
group, the S5-year survival rates of the cases
whose tumor size was 5 cm or more were
considerably poorer than for those of less than
5 ¢m. On the other hand, it is noteworthy that
the prognosis in cases with large-sized tumors is
by far more satisfactory than with small-sized
tumors of 2 cm or less in the 50+ rad group, and
also is better than in the NIC+0Q rad group and
the 1-49 rad group.

The distribution of the cases by histological
grade and dose group with 5-year survival rates
are shown in Table 7. Among the three dose
groups, cases of histological grade I, the lowest
grade, were the least frequent and grade II the
most frequent in the 1-49 rad group, while on
the contrary, grade I was the most frequent and
grade II the least frequent in the 50+ rad group.
However, these differences are not statistically
significant (x2=6.86, 0.199<P<0.136). The

B RE S EFHEOMBFECI VT, NIC+
0 rad BH LU 1 —49 rad BT 5 enk) EQIEF D
SHEEFEN Sl TOEMID»2 VBV, —F,
504 rad BT AR E WEROFEHF Zamll T O
ANEEREFR LD L, $ANICHOrad B 1 —49rad
BENLRBIAPRIFCHLIDANER SN S,

M M OERRS G b L CEHO 5 FERF
BMAHEETIIRT. 1 —4rad BT, EEEELE
NAEME IOERENIFNIERELSEL, THF
Ew., A0+ rad BCRHECIFECTHD LW,
LALEANS, ChooZERBEHEMIARTEY

(X2 =6.86, 0.19<P<0.136). 2hThD5E
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TABLE 7 BREAST CANCER 5-YEAR SURVIVAL RATES BY HISTOLOGICAL
GRADE AND TISSUE DOSE
#£7 SLHEO 5 EATEE, MMEMENE b L UERS RS

Dose group
Grade NIC+0 149 50+
Cases % Rate Cases %  Rate Cases %  Rate
Grade I 65 55 709 26 42 598 30 64 5.7
Grade 11 44 37 424 32 52 513 13 28 76.6
Grade III 9 8 555 4 6 0 4 8 100
Total 118 100 62 100 47 100

TABLE 8 BREAST CANCER S-YEAR SURVIVAL RATES BY DEGREE OF
CELLULAR REACTION AND TISSUE DOSE

#8 FEo s FEFE, MREHNORE S L CARRLS

Dose group
Degree NIC+0 1-49 50+
Cases % Rate Cases %A Rate Cases %  Rate
Mild 48 56 564 27 66 458 0 0 0
Moderate 32 37 448 12 29 54.5 21 70 68.4
Marked 6 7 1750 2 5 50.0 9 30 100
Total 86 100 41 100 30 100

5-year survival rate was the highest for grade I
followed by grades III and II in the NIC+0 rad
group, but the prognosis was better in the
50+rad group than in any other groups
regardless of histological grade. It is of particular
interest that a S5-year survival rate of 100% is
observed even for grade III.

Table 8 shows the degree of cellular reaction and
the S5-year survival rate in each dose group.
Whereas mild cellular reactions account for the
majority in the NIC+0rad group and 1-49 rad
group with 56% and 66%, respectively, moderate
to marked cellular reactions account for all of
the cases in the 50+ rad group, there being no
mild cases. These differences between the groups
are statistically significant (x2=38.739,P<0.001).

Prognosis in the dose groups does not necessarily
parallel the degree of cellular reaction, but a
tendency is seen for the prognosis to be generally
satisfactory in the cases where the reaction is

EFEIENIC+ 0 rad BT IREME IXE(, X
T, DE&HESDITHL, 50+ rad FCHBEEL
MEZCTRHBMB LD FHEARY. ZLI12E
HENTHI0%D S EEFERLERLTVSEI LR

R,

ESUEHIPHIHRREHoBELZLFho
SHEEFHERT. NICH+0radBHE0'1 —49rad
BHTIE, BEAIS6%L 6% THREHETTOIML,
504+ rad BT, BEEOEME L, DEEHFS
SEOMaREzRO ML THDERATWA.
ChEDEHTOZERKIENCERETHS (X1 =
38.739, P < 0.001).
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TABLE 9 BREAST CANCER 5-YEAR SURVIVAL RATES BY TYPE OF
CELLULAR REACTION AND TISSUE DOSE

#9 FLEOSEEEE, MRPHRAE &L UHERRZH

. Dose group

Type NIC+0 1-49 50+

Cases % Rate Cases %  Rate Cases %  Rate
Peri 32 37 60.9 15 37 417 11 37 70.0
Inter 50 58 489 26 63 520. 17 57 813
Inira 4 5 100 0 0 - 2 6 100
Total 86 100 41 100 30 100

marked, and this tendency is especially HEHEAARS R, B0+ radBTHETS 3.

pronounced in the 50+ rad group. Most of these
cellular reactions are comprised of lymphocytes
together with plasma celis.

The forms of cellular reaction generally show
similar distribution of cases in all dose groups as
shown in Table 9. No special relationship can
be seen in the differences of these reaction forms
between the dose groups (x2=2.526, 0.736<P
<0.558).

DISCUSSION

With regards the relationship between ionizing
radiation from the atomic bomb and female
breast cancer, increased risk of breast cancer
with increase of exposure dose was reported
in both the early study of Wanebo et al*
(1958-66) on the development of breast cancer
in the A-bomb survivors and the study of
McGregor et al® (1950-69) using the extended
LSS sample as the study population. The present
author and associates® also found in a 1950-74
study using the same study population that the
risk of breast cancer is markedly affected by
increase of breast tissue dose, noting in particular
that whercas the risk increased to a limited
extent with increase of dose from 0 to 60 rad
{the rate being approximately 135%) the increase
was much more marked from 70 to 140 rad
(the rate being approximately 220%). In the
present study the author reviewed the exami-
nation data of 360 cases of Hiroshima and
Nagasaki divided into the NIC+0 rad group of
191 cases, the 149 rad group of 99 cases in
whom the effect of radiation can be regarded as
weak, the 50+ rad exposed group of 61 cases,
and the dose unknown group of 9 cases, and

10

chsofia@MokEEsidy »35kE 5 CILER
HMiaTh 5.

IR T LI, MREaXEERE L AR
EfABERLTVE. Zh6OBERAONEL
3, EHICHIAENOBARIR A LELL
(x2=2.526 0.736<P < 0.558).

# = _

BRI ks EME R e I OBE Iz
DWTIE, HEBHREROMIMICE, THERER
BEFLATAI L ERESECETAIEREC
BI3 3 Wanebo & 2 12k 2#0BOHF % (1958—664) ,
BLUEARGHELD 2B EH & L /- McGregor
5312 L AR (1950—698) THEENT WS,
EHECALA—HEMI L31950—-MENME O
HET, ARdSEsRROMINTEVLE RS
EERRIINEFLEELR AL, I FORMHE
20—60rad E COMBTHIBRBTEH 0 LI
2HTHIOICH L, 70—140 rad BT IR 220%0
FOHELHMMETCHIZLE2ROTVE. 4M,
IR - RGO 360 0 REFEH L, NIC+0 rad
BREBERINMN, BHSEOREFBuELLE
Md1—49rad GEMBEFF, & 51250 rad LI
ltoggEBRERafs v RRETHBEIRHCS
TR EMALAN, MMBlLFBEOME 2B T35,



obtained findings similar to those obtained
previously. That is, a significant difference is
evident in the incidence by radiation dose per
100,000 women population per year, showing
the development of breast cancer in exposed
women is related to radiation dose (Table 1).

As in other cases of a relationship between
irradiation and development of breast cancer in
humans, a high incidence of breast cancer in
women who repeatedly underwent fluoroscopic
examination in pneumothorax for the treatment
of tuberculosis was reported by MacKenzie!? in
1965 and Cook et al'* in 1974. Recently Boice
and Monson'® found that breast cancer occurred
at a high frequency in lactating patients with
mastitis following radiotherapy. Thus, it is
noteworthy that the presence of a relationship
between medical X-ray and development of
breast cancer has been accepied as an irrevocable
fact.'

Our survey of the 5-year survival rate of A-bomb
exposed breast cancer cases, indicated that the
survival rate was much higher in those exposed to
50+rad than in the nonexposed and those
exposed to low doses of less than 50 rad. The
apparently better survival rate in the 50+ rad
group compared to the NIC and 1-49 rad groups
is based on the 5-year survival, admittedly not an
ideal interval, considering the biological behavior
of breast cancer, but 10-year survival based on
these data is even less satisfactory because of the
small number of cases involved. However, as
shown in Table 2, the 5-year survival rates of
the NIC+Q rad group as the nonexposed control
group and the 149 rad group were much poorer
than the rates reported by other investigators in
Japan. According to the report of Sato et al,'”
the 5-year survival rate of breast cancer patients
in general was 73.6% and the figures reported
by the Japan Breast Cancer Research Societyw
were 4,158 cases among 6,103 common type
breast cancer cases, or 68%. The poor S-year
survival rate in the NIC+0 rad group and 149 rad
group may in part be ascribable to different
methods of diagnosis and treatment, inasmuch as
the methods used were not necessarily uniform
because the cases for this study were collected
from various institutions, including the university
hospitals, other large institutional hospitals, and
hospitals in general in the cities. Further, the
cases studied included 16 (8.4%) based only on
the death certificate diagnosis in the NIC+0 rad

1
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ThHbLL, TEAOLN,NMAEL-YOERER
BIRAHE CHEOENNL ATHY, BEELE
LR B AR ICEES A L ERLT RS
(#1).

BHaBRH e EREE D Z 0fa0 AR, #iEih
ROLLOFRRTOBIIERMELRIELRITL
S R ERE O E W I & HT1965F MacKenzie ?
It D, FA1974E1 Cook SH I E D BE SR,
% /- f%5E Boice & & U Monson®™ 1%, EFLMISLER# -
w3 %H%Tﬁ?éﬁfﬁ@)!&%l:ﬁﬁ FEHE CRE
FTAZELERDTVE. ZOXICERBREHRE
JLEEEDRMGIE, RENPFEE L TESH S HEE
ERIITVRS.®

ERETHEEEBEIBENO SEEEFRIIOVT
DR ERSLHEE, 50rad D ETOEBREITIEH
A A9 rad L TOESRBBE AT HEFRS
FEFIIRWI LAHALSAIZIENRE, NICEHS LU
0 —d9rad BEIZHEET 5 &, S0+ rad B EFEREL
Bt RWAT, CTOEFHE LG EEFEIIEDL
LOThHS, SHEBRRIE,CLMOREL ER
THLEBANEMETREVEOD, Che0F—F
CxLTI0EEFRSF A0S 2 L0, BHRER A
BhvEBEN —BBEOWLDTILEDTHS.
Lal, #2LRTEI I, eE@BEHEL LT
NICH 0 rad #H X' 1 —49 rad BED S5 EETFH S
BRoholEEoBE s s sFEFELNE DL
BTEC. FAbL, ST QMBI LS L4
FEBEOSHEEGFEITI.6%THD, HAEILEM
RRYI KB & EBIILE 6, L03FIrh 4, 1580 T 68%
FVIHFEBTVA, NIC+0rad BE 1—49rad
BTOSTEEFRFIEVHMAL LT, YBEEFHOIR
EFREFORERES, & — AT RKIEE T4 O
ENhanssn, BuhFEFSEFLLSE—5hT
57, L UVHBRAFEIIEMEVWSS 20
LEZLSNEY, 251z, BBEEMOPIZIZFEC R
20) BRI & DA A NIC+ 0 rad B¢ 16 ( 8.4%),
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group, 9 (9.1%) of the same in the 1-49 rad
group, 1 (1.6%) in the 50+rad group, and
1 (11.1%) in the dose unknown group.
Nonetheless, the observed 5-year survival rate of
78.5% in the 50+ rad group, taking this factor
into consideration, may be regarded as very
good. Additionally, in the 50+ rad group the
apparent better survival may be due, at least in
part, to the fact that this group is heavily weighted
in favor of those of younger age ATB. Also,
the possibility should not be neglected that
cancer consciousness is high among the A-bomb
survivors, and there is the additive effect of
social factors, such as having more opportunities
to receive medical care. However, it cannot be
said, on observing the distribution of tumor sizes
as an index of the disease stage at the time of
diagnosis, that the diagnoses were made earlier
for the 50+ rad group. Sakamoto et al'? studied
tumor sizes and 10-vear survival rates and
reported that for tumors less than 2 cm in size
10-year survival was 76.7%, but in the present
study the S-year survival for tumors less than
2 cm in size was 64%-66%. On the other hand,
whereas the 5-year survival rate for tumors
2 cm or more in size was poor in the NICH+) rad
group and 1-49 rad group, the rate was very good
in the 50+ rad group. Thus, the relationship
between tumor size and prognosis reported by
others was observed among the A-bomb exposed
cases. It appears there is a need to conduct
further studies at the tissue level to clarify this
point.

By histological grade also, it is noteworthy that
for those classified as high grade the prognosis
was good in the 50+ rad group. Compared with
the other groups, the survival rate seems better in
this group even for those whose discase stage
and histological grade were poor. As for the
distribution of the cases in the dose groups by
histological grade, compared with the NIC+0 rad
group, grade II cases were more frequent in
the 1-49 rad group; and grade II cases were less
frequent and grade I cases more frequent in the
50+ rad group. This also might have brought
about the good survival rate in the 50+ rad
group and the lowering of the survival rate in the
1-49 rad group. However, the good prognosis
of the 50+ rad group cannot be fully explained
only by such a histological study of cancer
tissues themselves as described above. Therefore,
the defense factors of the host in the tumor-host
relationship will also have to be studied.
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1—49rad B¢ 9 (9.1%), S0+ rad BT 15
(1.6%), UNKETIF({Ll.I%)GEATWEIE
CLERLTWAELEELLSNE. FhILIPHET,
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502, S04+ rad BOEFRAMIESTR LS
CRz20E, BEO—#ELTEHFEEL { TOHEN
RIGRIIEETH o BN EL, HHEMIIR-T
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About the only study made on inhibition of
immune reaction in the human body by radiation
exposure is that reported by Kanemitsu et al®!
who investigated the influenza antibody
productivity in A-bomb survivors. No study has
yet been made concerning radiation carcino-
genesis and immune competence of the living
body or regarding the immune competence of
cancer carriers.??

In the present study an attempt was made to
estimate the immune competence of cancer
carriers against cancer by studying the cellular
reaction at the site of breast cancer, but contrary
to expectation, the cellular reaction appeared
more strongly in the 50+ rad group than in the
nonexposed group and the group exposed to less
than 50 rad, and it was further shown that the
5-year survival rate in this dose group was good.
One possible explanation for the better survival
rate of breast cancer cases in the 50+ rad group,
is that local cellular reaction against cancer is
stronger in this group than in the nonexposed
(NIC+0 rad) and those exposed to less than
50 rad.

Medullary carcinoma with lymphoid infiltra-
tion is well known as a special type of breast
cancer evoking a strong cellular reaction against
cancer tissues. Three cases of this type were
found in the present study, all nonexposed and

still alive after 4 years and 3 months, 5 years and .

10 months, and 14 years, respectively, after
diagnosis and surgery. The cellular reaction
described in this report may be regarded as a
reaction to cancer tissues regardless of histologic
type, and since most of the infiltrating cells are
lymphocytes with the inclusion of some plasma
cells, the reaction probably can be regarded as
some type of an immune reaction of the carrier.
However, why was the cellular reaction more
prominent in the 50+ rad group? One possible
reason may be that radiation-induced breast
cancer may evoke a stronger antigenicity to
tumor than endocrine-induced breast cancer,
but this cannot be substantiated at the present
time.

Shimosato et al** made a detailed histopa-
thological study of the events that occur in
human cancer tissues undergoing successful
treatment by radiotherapy and reported that
a lymphoid cell reaction can be seen transiently
in the cancer tissues simultaneously with the
degeneration and dissclution of cancer cells.
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Adding to the results of animal experiments,
they regard this lymphoid cell reaction to be
a finding suggesting the involvement of the
immune mechanism of the host against the
cancer cells in addition to the'direct injury of
cancer cells by radiation in the successful treat-
ment of carcinoma by radiotherapy.

More than the fact that these cellular reactions
are characteristic of tissues especially when
exposed to a high dose of about 3000 rad in
one day, it may be possible to regard the
lymphocytic reaction seen in breast cancers
among A-bomb survivors as a pathologic finding
suggesting a cellular immune reaction against the
cancer cells. To suppeort this, however, experi-
mental studies concerning therapy will have to be
made using animals with radiation-induced
cancers. The above results suggest the possibility
that radiation not only has a cancer-inducing
effect but also is involved in the cellular immune
reaction against cancer tissues in the living body.

Examination of lymph nodes was made on only
a small number of cases, and though a study was
made of the presence or absence of metastasis
and the forms of reaction, it was not to an extent
that permits discussion of the findings in relation
to prognosis.

MR LM T, 20 ¥/ SRR R R
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