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INTRODUCT I ON

During the last several years, many
reports have appeared dealing with the late
effects of the exposure to the atomle bomb,
but the papers whieh deal with a Flxed
population of irradiated persons having a
corresponding control population, are guite
few. Gynecological examination of this
type of population has been performed at
the Atomie Bomb Casualty Commlission (ABCC)
during the past five years, and the summary
of gynecological tumors encountered will be
presented here.

MATERIALS

Two groups of people have been examined
here at ABCC sinece July 1953, and the
subjects of this report are women belonging
to these groups. One group conslsts of
adul ts who were exposed to the atomic bomb
within 2,000 meters from the hypocenter on
August A, 1945, and suffered elther
aropharyngeal leslions, bleading gums,
petechiae (or purpura), epilation, or any
comblnation of these symptoms. The second
group 1s composed of people who were
between 3,000 and 3,500 meters from the
hypocenter at the time of the explosion.
This group showed no significant symptoms
and is well matehed by age as a control
for the lrradlated group. It is believed
that the radiation received by the Intter
group was negligible. For simplification,
hereafter; the Former and the latter willl
bhe called "exposed™ and "control® re-
spectively. From July 1953 to December
1957, 1,785 exposed women and 1,802 control
women have vislted this institute for
routine physiecal examination.

RESULTS

First, the status of the gynecological
examination will he mentioned. This
procedure was to be included as part of the
routine physical examinatlon, reflecting
the practice In the United States, but
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various diffieultlies oceurred and examl-
nations were not performed on many women.
Pelvic examination was actually earried oot
in only 43.6 per cent, or 1,441 of 3,307
women, excluding the unmarried, ss seen in
Table 1. It was not usually done on women
who were in the latter half of pregnancy or
on menstruating patients, and all these
cases have been tobulated as refusals.
Sllghtly more than half of the expaosed
women were examined, and thils percentage
may be consldered satisfactory in view of
the present social prejudlce against pelvic
examination In this country. The rate of
axamination was, however, much lower AMOTE
the control group. This might be due to
the fact that the examlnation of this group
began later than the other, as deseribed
below.

Table 2 shows the breakdown by age,
There were no remarkable differences among
each division except that the rate of
refusal was very high ln the group over 60
years of age.

In Table 4 it is noted that pelvie
examinations were more freguent than
refusals in 1953, but the ratio of consent
to refusal has rapldly been reversed since
the latter half of 1954.

1. MALIGNANCY
A.Carcinoma of the cerviux

One of the late effects of fonizing
radlation in most experimental anilmals is
carcinogenesis. Much emphasis was put upon
the incldence of cervieal carcinoma because
it develops very frequently in women, the
cervix 1s accessible, and blopsy, the most
reliable procedure for diagnosis of
carcinoma, 1s easily performed. Since
ehronie cervicitis with erosion (Table 4)
is a common gynecological abnormality and
may play an important role In the mechanism
of the development of carcinoma and 1s very
difficult to differentiate from early
carclinoma, we endeavored to ecarry out
cervical bilopsy regularly when erosion
exizted. Blopsy was performed as often as
possible In patients with other abnormali-

ties of the cervix. Much attention was
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TAELE 1

FREQUENCY OF GYNECOLOGICAL EXAMINATION
BY MARITAL STATUS AND BY EXPOSURE STATUS
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EXPOSED pE i 5§ CONTROL & B 8 ToTAL & &
MAR|TAL STATUS EKQ!JIQGEF EXAM [KED EXAM|MNED
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i R ¢ [Wo-[PERCENT g Mo |PERCENT st MG. |PERCENT
G ol % A %
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TABLE 2

DISTRIBUTION OF MARRIED WOMEN BY AGE, EXNFOSURE

AND EXAMIN
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TABLE 3

FREQUENCY OF GYMECOLOGICAL EXAMENATION
OF MARRIED WOMEM BY EXPOSURE AND 8Y DATE OF EXAMINATION
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paid to the squamo-columnar Junetion by
Schiller's test, and exelsion was done from
at least two polnts. When there WAS any
site possiply suggestive of mallgnant
change such as papillary outgeowth,
Priability, or hardness, tlssue was
obtained from that areca. Whenever an
endocervical lesion was suspected because
of the symptom of bleeding or lenkorrhean,
and/or local findings in cases where the
portio vaginalis showed no abnormallty, the
endocervix was blopsiad. Therefora, 132
women among the exposed group and T2 women
among the controls had one or more binpsles
with the detection of 7 cases of carcinoma
of the cervix in the irradinted group and 2
0Of these 7
cases among the 1rradiated group, 4
patients were not suspeected, by clinical
examination alone, to have carcinoma. One
control ease was elinically suspected as
carclinoma of the uterus. The histo-
patholozical dlagnosls was SquAamous
epithelial eell careinoma in all cases.

cases In the contraol group.
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TABLE 4

DISTRIBUTION OF FATIENTS WITH CERVICAL FINDINGS AS TO AGE.

Fo e WRRIEN RS SRR Y-

EXPOSURE

& NATURE OF FINDINGS
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AGE (AT EXAM.) _E'iFQSEn B B QCONTROL of Iy g3 707“:_3':”} it
f] [ TH

20 - 29 &6 14 25 8 gy | 22
n - 34 az -1 k] 4 B0 10
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55 - 5o 7 P 0 1| T
60 B OVER 5 a a f ]
G I F

TOTAL MO R & 201 &7 140 38 50 s

FERCENTAGE w 24.0/ 8.0 2a:7] 8.3 24.3] 7.3

As mentioned above, the number of eareinoma
Patlents was smaller among the eontrol
group, but this difference might well pe
due to the smaller number of examinations
and blopsies performed in the econtrol
group. All of these cases are shown in
Taole 5.

In addition te the ecases proved by
bliopsy, historles of all the women seen in
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the e¢linic were scanned to detect eases in
whlch diagnosis was made by other means.
Four eases were detected among the exposed
group and 5 eases among the control zronp.
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TABLE 5 CERVICAL CARCINOMA CASES {CONF|AMED &Y Bi0PSY)
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These cases had had diagnoses and therapy TRETEHTFELZIITEN, ®y | EE O R
elsewhere, or had died of clinically BWO Tz LTun g 3{%;-5&-(@%#33?
diagnosed carcinoma of the ecervix. In 3 R ff"Jil'n.{lJii-'-:Ifl'ﬁ']"%ﬂ‘ Rty A A
cases vaginal bhlopsy was dcmle, and revealed ot B EE LT B B E R ﬁi
only zranulation tissue. Three patients 3 i

have already died. As shown in Table 6, 2 =, "‘im{l]:'%mq"zfﬁ“;#tﬁ%@&%gf’%ﬁf‘ﬁ;
of them, both exposed, received radintion M EO A2 2T TREY . YiFrro PhuEpk( T
therapy only and could be elinically LR O b S EAMEE, LALIE
diagnosed on examination here. The autopsy REACLY FomMEEEsh 40T Tl

confirmed the findings. I these cases are
added to the above biopsy-conflemed cases,
11 pases are noted amonz the exposed Erougp
and 7 among the controls. There is no
slgnlficant difference between the groups.

During the course of an earlier series of
examinations at ABCC, some cases of
carelnoma of the cervix were detected and
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were the subjlecet of brief reports hy
Suzukil ana by SBawada. 2 Some of these
earlier patients have been continued in
Follow-up at ABCC until 1957. In this
group, 4 cases of carclnoma of the cervix
have been detected in the exposed group and
B In the controls. These cases are in
addition to those reported in this communl-
cation so that the total detection of
earcinoma of the cervix at ABCC is 28
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cases, 15 in the exposed and 13 in the
control gzroup,
TAELE §
CERVICAL CARCINOMA CASES [ COMNF |IRMED: B AUTOPSY)
FTEEHEMN (AIBCcIIBRALELD)
NAME L # M=K ML C,
AGE 4 53 B4
RADIATION O AR RE
DISTANGE BB 1,430 1,557
MINOR SVME TOMS 3o E LA T i
M&JOR SYMPTOMS LR o GP
AMEMODRRHEA ¥E & HEN%E;#EE AFTEﬁmjiiﬁpﬂusa
AGE AT MARRIAGE (=R 24 22
MENSTRUATI GM A &
AGE AT MENARCHE 1) 4E 4 14
CYCLE 1R R A
EYMPTOMS fiE i
AGE AT MENWOPAUSE [H§E & & 45 41
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Tables 7 and 8 show the tilme and apga whan
carcinoms had its onset, estimated on the
basis of time when the symptoms began or
the dlagnosis was first made. For purpogaes
of this analysls, all 28 patients sesn in
the total experience of ABCO are used,
rather than only those patients who Form
the proper subject of this report.

There is no significant difference in the
¥Year or the age of onset of the carcinoma
in the two groups. Although those in the
exposed group appear to be slightly
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youngar, the number of ecases in each SEmELE Em'ffiﬂ‘m”?ﬁﬁ'ffﬁﬁﬂ*fﬁﬂfﬁff Lo
division was so few that statistiecal frdp _N,»_
o hr —0

analysis was not attempted.

TABLE 7

DISTRIBUTION OF PATIENTS WITH CERVICAL
CARC| MNOMA BY YEAR OF ONSET AND BY EXPOSURE STATUS

REFE RUBBRERN FRH&ELtszoTH

EXPOSURE  fEIRAR TG | 1042|1950 1951 1952| 1953|1954 1965 [ 1956 1957 | TOTAL & &
ENPOSED kBB 1 [¥] 4 F i Fa I i F 15
CONTROL  &f d( g'[:' | P [ 4 3 2 4] O 2 2 13
TOTAL P 1 1 A 4 4 2 | ! E] 4 28

TABLE 8

CISTRIBUT|OMN OF PATIENTS WITH CERVICAL
CARC|NOMA BY AGE AT OMSET AMD BY EXPOSURE STATUS

REFSRUAERREN ) FTEHAL SO T H

ExPOSURE 1§ 4% ¥ [o0.20]30-34]35-30]40-44] 45- 4] 50. 54 55. oo [epaeveR 60F L] Elverar 8
EXPOSED #F o8 ¥ o o i 4 bl 4] 1 15
CONTROL & BE T§ I 0 i 2 a 4 'L o b 13
TOTAL & it ] ¢ 1 2 § a L7 | e 3 28
B. Carcinoma of the corpus B. F=4&
Thougzh the incldence of corporeal T o L B L@ AR,

carcinoma 1s much lower than that of SRR L D 4 BT L T—RERLE
cervieal carcinoma, it may be that the ELETELOEEBNS, B, B TFENIER
et Te e W e de iy s RUBULSEEBORMRREALGE TR
eorpus was suspectad becanse ol the symptom {EFFfﬁ!%ﬁ.a”ﬁﬁ:ﬁrﬁhﬂ&%ﬁ‘ T PBE
of bleeding or leukorrhea, and/or abnormal B A, BIEH6 38, ML 9XH 1 [
findings such as enlarged uterus, endo- Ll ko e Py e £ 2 0 2ot BRE I
metrial bilopsies were attempted. Sixty- 1 fEloet LR LA BE o, ZIIEE
three exposed and 19 control women had one ﬂ?l:%ﬁfﬁﬁﬁﬁréﬂﬁ Mﬁ_‘_ﬁ{::t - THEA S

or more biopsieszs done, and only one h};;émﬁc\.ﬁ}an
adenocarcinoma was detected among the
exposed group. This case was diagnosed
clinically and confirmed by biopsy.

This case 1s briefly described below: D TFHEME®REIZZHRS 2, 4 5F08F1 4
This patient was exposed at 1,420 meters at 20K THIEL ., 5"Hf§‘;-\ ﬁﬁﬁ%)’iﬂ??ﬁﬂﬁ'“:ﬂﬁ%
the age of 45, suffering epllation 1in B, R g ERSELRE LTV A, BB

addition to injury, fever, and diarrhea.

Permanent amenorrhes has been present slnee ﬂbiﬁ}"_@mm[‘”m'ﬁﬂ ﬁﬁh%%ﬂt“ FER 2
that time. She had one presznanecy with a TR THEOF TR &, XEICL
normal spontaneous delivery in 1930. 1In e AR EEand, 1 FA%ECIE-
September 1952 she flrst notieced pinkish 5N LAmERALE S IzA S, IBRI2 B4ES
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began to have overt vaginal bleeding: In



May 1953 radium treatment was started by
another doctor who made a cliniecal dlag-
nasls of uterine cancer. In the course of
treatment she had two Febrile eplsodes. In
July a gynecological examlnatlon revealed
the uterus to be enlarged, Flrm and fixed,
with abundant yellowlsh, waterish dis-
charge. The adenxa were thickened. An
endometrinl blopsy revealed adenocarcinoma
with extensive chronle and acute inflamma-

tory changes of the endometriom and cervix,

C.Carcinoma of other pelvic uorgans

ne carcinoma of the vulva was confClrmed
by blopsy In a 54 year old women exposed at
M) meters.

2. DYARIAN TUMORS

A number of aovarian neoplasms have been
recorded as radiation-induced in animals,
50 that these tumors were of partlcular
interest in onr human population. However,
these tumors could never be dlagnosed,
withont follow-up requiring laparotomny, and
it is very regrettaple that such follow-up
was aften impossible since the ABCC does
not have facilities for major surgery.-
Moreover,

patients

1t was not uncommon that the
remained untreated even LT
operatlon was recommended because tbhe
patients were often asyvmptomatic. Also, 1t
was difficult to gzet eco-operation in
obtaining the operative specimen of the
patients who did undergo laparctomy.
Nevertheless, 3 cases of ovarlan tumors
among the exposed group were examined
histologically and dlagnoses of cystad-
enoma, fiproma and thecoma were made.
Thecoma has been proved to be Induced by
irradiation in experimental animals sinee
the study of Furth et al, 3 The single case
in this survey does not permit analysis.

A brief summary of this case Is as
follows:

The patient was expesed at 1,400 neters
at 16 yvears and 6 months of age, developing
oropharynzenl leslon, gum bleeding, purpuara
and 0% epllation in addition to Injury,
vomiting and fever. Menarche had occurred
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at 14 years of age, and slnce then menstru-
ation had been regular. She was married at
age 22 and had one normal dellvery and two
induced abortions. At the beginning of
1954 she began to complain of polymenor-
rhea-like irrezular bleeding. In September
1954 a hen's-eze sized mass was detected in
the right adnexa. and one month later rlght
adnexectomy was done. Histological
axamination revealed thecoma. In three
months supravaglnal amputation of the
uterus was carrled ont for ectople pregnan-
ey with rupture. In August 1955 a mass 3
centimeters In diameter was still noted in
the rizht adnexa, but exploration has not
yet been performed.
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TABLE 9
DISTRIBUTION OF PATIENTS WITH OVARIAN TUMOR BY YEAR OF ONSET AND BY EXPOSURE STATUS
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TABLE 10
DISTR!BUTI{JM OF PATIENTS WITH OVARIAN TUMOR BY AGE AT ONSET AND BY EXPOSURE STATUS
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There were 9 cases among the exposead
group and 6 among the eontrol group in whom
ovarian masses were found whieh should be
diagnosed as tumors sinece they were larger
than a hen's egz. One control ecase was
complicated by unterine myoma. In this
case, estrogen Was elevated on two oc-
epsions and 3 endometrilal blopsles re-
vealed only proliferantive phase. 1In other
cases, 3 endometrial blopsies were per-
formed and dlsclosed no hyperplastic
picture. Furthermore, histories of all the
women disclosed 6 cases in the exposed and
17 cases in the eontrols in whom laoparotomy
was performed after August 1945 for ovarian
tumor. If these are added to the above

cases, thers are 18 eases of ovarian tumors
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among the exposed group and 19 cases among
the control Tahles 9 and 10 show
the breakdown by year and age of onset of
the tumor, and no temdency Lo acceleration

ErOup.

among the exposed can be recognlized.

J. FIBROMYOMATA UTERI

Uterine myomata, which are the most
common of gynecologieal tumors, were found
in 24 women among the exposed and 15 among
the controls.

difference.

There is no significant

COMMENT

At the present time in pelvie
examination is not accepted as part of Lhe
routine physical examination in women wilth-
out synecologlenl symptoms. Desplte this
Fact, ineluding even some
unmarried subjects, agreed to accept the
Al though individual edocation
of subjects about the value of gyneco-
logiec examination 1s difficult and time-
consuming, this type of education would
probably be essentlial in order to obtain
greater acceptance of the procedure,
deslrable In a careful epldemiclogical
study of disease in a population.

Japan,

mAeny WOmen,

examing tion.

Since the studies of Furth, 4 the tumor-
Lzenie effect of ionizing radiation has
been a well-known fact, and the number of
reports on thls subject have inereased
recently. Generally, inecrease in incidence
or aceeleration of apge of onset of ma-
lignant tumors have been detected as n
sequelas to irradiation in animals.® To
da te, there 13 no evidence that
the incidence of malignaney has lnereased
among the atomle bomb survlvors except for
leukemia. Only a few sporadie cases of
carcinomse have been reported, and most of
them have not been verified histologleally
or have not been compared with proper
controls. These facts naturally Indiecate
the difficulty in diagnosis of carcinoma of
internal organs, the ilndispensability of
histological eonfirmation, and the rather
low ineidence and probable long latency of
carcinoma. In this investigation too,
cervical carcinoma was histologleally

however,
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confirmed in only 9 cases among the exposed
and 2 cases 1n the control group, but no
statistical analysis could be made because
the number of biopsy examinatlons varied
between the control and exposed groups.
The patlents should be Followed over a long
period of time, and a larger population
observed. In addition, as far as the
detection of cervical carclnoma 1s con-
cerned, the following two methods should be
taken into eonsideration. One 1s the use
of extensive education to make as many
patients as possible consent to gyne-
enlogieal examinatlion, and to inform women
over 35 years of age of the necesslity of
having the examlnation at least once a
¥ear.
vaginal smear as a sereening test which in
itself may have an effect of lnereaslng the
gynecologleal examination.

Another 1is the routine use of

The total experience of ABCC in detectiom
af 21 hilistologleally confirmed eases of
cervical careinoma in the course of routlne
examinatlions, points to the importance of
this tumor in Japan, and emphasizes the
importance of pelvie examinatlion, blopsy,
anl ecvtology In screening the Japanese
population for cancer. Also, in order to
obtain truly signifleant studies of the
getual incldence of the disease and to
avaluate possible inereased carclnogenesis
due to radiation, 1t is important that
these studies would be done more unilformly
than in the past.

Among ovarian tumors, 1t 1s the Punction-
al varietles that should be specially
consldered as a possible late effect of
trradiation. 8 In this regard one case of
thecoma 1n the exposed group is noteworthy.
A case suggestive of thecoma, however, has
been seen 1n the control group though
surgleal exploratlon has not yet been
performed. This kind of
tively rare,

tumor is rela-
and so even a few cases
deserve thorough fnvestigation.  When an
ovarlan tumor is found elinically, efforts
should be directed at detectlon of this
speeific tumor by endometrial biopsy and
estrogen assay, with eareful observation of
symptoms whleh may be obseure in the
reproductive period but may be similar to
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the so-called metropathia hemorrhaglica. On
the other hand, 1t is mandatory that the
operative specimen should be examined
histologically whenever an ovarian tumor is
removed.

SUMMARY

1. During a series of routine exami-
nations at ABCC, 1,785 exposed women (under
2,000 meters from the bomb hypocenter and
with major acute radlatlion symptoms) and
1,802 control subjects recelved physiecal
examina tions.

2. 0Of this group, less than 50% of the
married patients accepted pelvic exami-
nation as part of the routine physieal
examination, so that B8 exposed women and
6803 controls were examined.

A Carcinoma of the cervix was the most
common neoplasm encountered. RBlopsy or
autopsy tissue conflrmation of the dlag-
nosls was obtained in 9 exposed and 1n 2
control subjects. When cases, clinieally
evident but unconfirmed by tissue were
added, the total was inereased to 11 cases
in the exposed and 7 cases ln the control.
Since fewer control cases aceepted pelvie
examination, the incldence does not appear
increased in the exposed group. (The age
of onset of cervical carclnoma was not
significantly different between control and
radiation-exposed patients.)

4. Only scattered pelvic neoplasms of
other types were encountered, but one
patient with ovarian thecoma, & tumor
reported to be radlatlon-induced in
animals, was seen in the exposed group.

3. These Pindings from a survey exami-
nation emphasize the importance of routine
pelvic examination in the detection of
major disease, partlcularly carcinoma of
the cervix. Cytologic studies and frequent
use of biopsy would be of further value
in the detectlon of this important disease.
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