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SUMMARY

The hospitals and clinics responsible for radiation
therapy reported by ABCC-JNIH Adult Health
Study subjects were surveyed to confirm treatment
and estimate doses they received.

Of 426 cases, 137 were documented by hospital
records. Their ABCC medical records were also
reviewed for pertinent clinical information. Exclud-
ing the cases not verified because of unavailability
of records, confirmation rates were 0.46 in
Hiroshima and 0.67 in Nagasaki.

Radiation therapy doses according to date of
treatment, diagnosis, body site, and source of
exposure are included. These data are recorded
routinely for future reference, along with doses
from diagnostic roentgenology for evaluating overall
ionizing radiation exposure of A-bomb survivors
and their comparison subjects.

Radiation therapy by source and by lesion treated
is included. There were three cases with
malignancies possibly related to their earlier radia-
tion therapy. One was an A-bomb survivor with
lung cancer previously reported as due to ionizing
radiation from the A-bomb. Radiation therapy she
received for breast cancer 11 years earlier was more
likely the cause of the lung lesion than was her
relatively small A-bomb dose. The importance of
recording all diagnostic and therapeutic radiation,
especially that received by those under continuing
surveillance for late A-bomb effects is stressed.
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INTRODUCTION

Contributions by diagnostic and therapeutic X-ray
to the overall ionizing radiation exposure of ABCC-
JNIH Adult Health Study (AHS) subjects are being
assessed by the ABCC Department of Radiology.'
Their doses from ABCC X-ray examinations are
routinely calculated and updated.? Their doses
from diagnostic roentgenography and their reported
frequency of exposure to fluoroscopy and radiation
therapy in other institutions have been estimated ™8

Radiation therapy is an important source of
exposure for some AHS subjects. Extremely high
doses may be incurred during the treatment of
malignancies. Some die within a relatively short
period: others, fortunately, are ““cured”. The latter
and those treated for benign conditions may
eventually contract disease, including malignancies,
possibly related to ionizing radiation exposure.
Documentation of all such exposures, is especially
important. During the present investigation, the
hospitals and clinics at which AHS subjects reported
having received radiation therapy were visited to
determine the dose these subjects received. The
results of this investigation are reported here.

MATERIALS AND METHOD

In 1961°% and from 1964 to 1969 all AHS subjects
were interviewed for all past radiation therapy
they received. These surveys have been con-
tinuously conducfed with slight variations in
methodology.®'® ! Since 1964 we have updated
all exposures reported by these subjects as having
occurred between their biennial ABCC examinations.
Radiation therapy reported during four Hiroshima
and three Nagasaki AHS subject surveys were used
in this study * 10!

Guided by the subjects’ responses, our survey
teams visited all Hiroshima and Nagasaki hospitals
and clinics and some institutions neighbouring
these cities to confirm the reported exposures.
Other distant institutions were contacted by mail.
Among the technical information sought were
numbers of courses® and treatments, recorded
doses, body siles exposed, projections, and
diagnoses. The form for recording this information
is shown in Appendix |.

The radiation output of each therapy unit was
measured using a Victoreen Condenser R-meter
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*‘Course’’ refers to a series of treatments. 7 — b kidli# L —E AWM &0 4 B8 & 0 5.



(Model 570), and ionization chambers with
capacities of 25, 100, and 250 R for X-rays, and of
S0 and 100 R for Co® gamma rays. These
measured values were compared with those estimated
by the institutions themselves (Appendices 2, 3).

Lists of subjects’ names, dates of treatments and
other pertinent information were sent to the
institutions not visited, and the necessary informa-
tion about their radiation treatments was requested.
Samples of the accompanying leiters are shown in
Appendix 4.

RESULTS

Subjects who reported receiving radiation therapy
are listed in Table 1. Of 452 Hiroshima and 113
Nagasaki subjects reporting therapy exposures, 354
and 72 respective follow-ups were made. Some
reported treatments at more than one institution.
Omitted from this study were 98 Hiroshima and
41 Nagasaki cases for the reasons given in Table 1.
More than half of these were because the responsible
hospitals were not clearly identified by the subjects.

S0 RDFRE T 2UMRHE, =515, Co"y &
25w TE0, 100 RoERELET @B Ay, %
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HBEDERSY, HHEAODZTOMSEBEEE - B
ok L, FeATEUEREICE T A EN O AREL - F
WO RAEZFEE4 2R,

& &

BEHREERGZH A LHEL A REONEHR]L ZFT.
B BRIRAT & 2 (4 A & [ L TR 452 R, e 113 )
DI3E, ENFRIBAFEER2HEAIZ>OTRHESTE- .
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DAV BB T0HE, BWTdEEELICRT
Bzl Thdbshl. FoRE IR EITE -

TABLE | RADIATION THERAPY REPORTED & VERIFIED BY CITY
#e ]l FERE & Az O ARG R L 5

Hiroshima Nagasaki

Subjects surveyed

Inside city * 329 66

Outside city 25 6

Subtotal 354 (323) 72 (69)
Subjects excluded:

No such hospital or clinic existed 54 26

Hospital or clinic closed 21 1

Outside city, or before World War 11 5

Hospital or clinic address unknown 3

ABCC diagnostic radioisotope examination 7

Other exposure (Infrared, etc.) 8 14

Subtotal 98 41
Total 452 113

Some subjects reported radiation therapy at more than one hospital.
HBED I EMAPU T LU EORIETHREBAEARE R L L HEL L.
Figures in parenthesis indicate the actual numbers of subjects.

AP O R H RS R T

*One Hiroshima hospital bordering the city was included.
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TABLE 2 DISTRIBUTION OF CONFIRMED SUBJECTS BY CITY & SEX
HZ MEESNEMBEOZH: s kUKD

Sex Hiroshima Nagasaki Total
Male 21 10 31
Female 81 23 104
Total 102

33 135

TABLE 3 CONFIRMATION RATES OF REPORTED RADIATION THERAPY
BY INSTITUTION LOCATION & CITY

E3 WEXNMEREROERE: BAOFES L OB

City Location Institutions Cases e
. Cases Rate
Hiroshima Inside city 15 329 97 0.29
Outside city 19 25 7 0.28
Subtotal 34 354 104 0.29
Nagasaki Inside city 14 66 32 0.48
Qutside city 6 6 1 0.17
Subtotal 20 12 33 .46
Total 54 426 137 0.32

Of the total 135 confirmed patients who received
radiation therapy, there were 104 females and 31
males, and 102 of the patients were in Hiroshima
(Table 2). Considering all modes, there were totals
of 178 courses in Hiroshima and 52 in Nagasaki.

Table 3 shows the confirmation rate by location of
the reported institutions and city. About 30% of
Hiroshima and 50% of Nagasaki responses were
confirmed by hospital records. Wherever possible,
hospitals outside Hiroshima were visited rather than
surveyed by letter, to obtain a higher confirmation
rate. Cases® which were unidentified are classified
by cause in Table 4.

The main reason for lack of confirmation of
radiation therapy responses was unavailable hospital
records. Excluding responses we were unable to
follow-up, either because of unavailable records or
because of distant hospitals, confirmation rates were
46% for Hiroshima and 67% for Nagasaki.

Some unconfirmed cases were due to patients’
inabilities to distinguish radiation therapy from

Bestdi®ma S 2 2 & ATWEIRE L 135 ()b 4ok
1045, i E3FCH D, F2EBOFEREEIL 102 H
ThHaL(R2). BWELHEICILIDHTE, LRTE:
1787 — 0 ht, BTy — LAERS h -,

FIEME s i - BREORERN L iMOMERS &5
T BB TIEEB0%, R TI24950% S RO I8 12 & -
TR T & 2. TTREAIR D, KBS oBRII20TI,
ENEBOENES B0 CHTWEC LS VIS
LR TN, HERTREO T — A SEENCHE4 12
T

ERMATERTE S o ML, BEIBFIAET
ELDoLlOTHES. BERFAZTELE L EDE
L UREOMENBECho b/ ETE -1
DEREVAHERER, LEBT4H%, EBTT%TH-7-.

HETEL 2 bOD 5L, BEIRHEGERLE
BIH XM EL s ENTEL A AT HY, AlA

**Cases’ refers to one or more courses of radiation therapy at different hospitals.
F—ALR1 V- NFRERERN O LDERERE SR TRITABE A0,



TABLE 4 UNCONFIRMED RADIATION THERAPY CASES BY INSTITUTION LOCATION & CITY

#4 HEEETHER: RO ES L UHF
) ; : Categories of Unconfirmed Cases*
City Location Institutions Total
1 2 3 4 5
Hiroshima Inside city 15 57 37 24 86 28 232
Outside city 19 2 3 8 5 18
Subtotal 34 59 37 27 94 33 250
Nagasaki Inside city 14 9 6 18 1 34
Outside city 6 1 1 3 3
Subtotal 20 9 7 19 4 39
Total 54 68 37 34 113 37 289

*1. Patient not identifiable on hospital or elinic records.

BRSNS EL L.
2. No radiation therapy service in hospital
b 1 e B B TR B L

3. Patient identified and recorded as having received infrared treatment, diagnostic X-ray, or
radicisotope examination by hospital records.

WIS R0 B E S S h i R R - BUFAX ST AT v F— TR R

AV
4. Hospital records were discarded,
BT T s T v

5. Other {outside the city, prefecture, or country; or hospital refused to supply information)
FTOMHN, WA E A UEN s L UHENOREHRRET)

diagnostic X-ray examinations, and the radiation
therapy responses were subsequently identified in
hospital records as having been due to diagnostic
procedures and infrared treatments. Such identifica-
tion was facilitated in institutions where radiation
therapy records were filed together with other
forms of treatment and those of diagnostic X-ray
studies.  Cases such as these may have been in
greater number than indicated in Table 4 because in
hospitals whose radiation therapy records were
filed separately from those for other studies or
treatment, it was only necessary to check therapy
records. Fortunately, this procedure was possible
for most of the institutions involved.

Table 5 shows the radiation therapy confirmation
rates by year. These are lower with greater time
lapses from treatment to subjects’ reporting, and
whenever there was a lack of therapy records.

Correlation between patient responses and hospital
records are shown by year in Figure 1. Relatively
good correlation between the responses and records
was observed in both cities. Since radiation therapy
is usually a very significant experience for patients,
especially for those treated for malignancies, they
recall details of such exposure relatively well.

FUALEZLBE LDV TDEOROFHEERENET
TNFRTHBRETH 220, FIMRERTH 520 L
T EAREL . MSERAROEE S o EwiEeR
WA X S 2 CAACHIHIET, 20 &
IEFARY ShE SOk afliEEI FLTHAL
Db EZurEMA LY. 2OHMIE, boRERE
RO H AR ER L EBIIC L UCRAATH 3 b T, AW
BAMRIETTLA-LLEBTHESE. BulZLT, &
MAaOWEIZ e T IO hkelET % -,

5 EHMBEROEENHTEL T, 0% Em
PEHEEE TOMMAETNIIEVIT Y, &L Uas
LRMOS2BEEBIRLL TV A,

BEOMES L FEFEREE OMME EEMIE L RT.
i bEEELFELEOMIZIEVHEMP RS A, —4
CRHBER A L > TUHER I A2 HETH S
DT, TOHER, I, BEEERCHT IHEE2 254
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TABLE 5 CONFIRMATION RATES OF REPORTED RADIATION THERAPY
BY CITY & YEAR

#5 WESNAMSIRARORRE: #ls L EER

Confirmation Rate

Year
Hiroshima Nagasaki
Before World War 11 0 0
1945-50 0.04 0
1951-55 0.21 0.14
1956-60 0.29 0.69
1961-65 0.37 0.58
1966-69 0.53 0.60

Hiroshima subjects whose radiation therapy dates were unknown had a confir-

mation rate of 0.14.

ERMBETHENOEABTHOLOOEESEIL0,14.

Confirmation rates by survey methods used are
summarized in Table 6. These rates increased during
the more recent surveys in Hiroshima, but not in
Nagasaki. Radiation therapy sources used by city
are shown in Table 7 and details concerning the
radiation therapy of all subjects are shown in
Appendix 5. Medium voltage (100-250 kV) X-ray
therapy prevailed in both cities, with 66 (59%)
Hiroshima and 19 (53%) Nagasaki subjects so
treated. Co®  was more frequently used in
Hiroshima (29%) than in Nagasaki (11%). Cavitary
X-ray therapy was used only in Hiroshima, with
5 (5%) subjects so treated. In Nagasaki, high
energy X-rays and electrons were used for three
patients, but not in Hiroshima. Four Hiroshima
subjects received one course each of combined
medium energy X-ray and Co%’ therapy.

The conditions for which subjects were treated are
shown in Table 8. The majority of treatment was
for malignant disease, but more benign disease was

MEHEMNIZ L GMREL L ROCEHL TR, ME
DIEHIZHEHZMETRORIEHMML TwvaH, By
T FOM@IEA SRS Ao 88O S8R
FTIZHRT. Sx®RECHT 55 E G RO
ERS TR, M T PRELARA (100 — 250 kV ) X &
ChIEHAFECHERTEY, KBHTI2666 (59%),
BWTIHIMALF ZOREEZRITTOAE. Co™ 1285 B M
R (11%) LN EB(29% ) CEDBEILHLS AT
Vife, REEEXBERIEBCIOLSH(5%) H - /.
BT IFFr ST A LY - X B L UVBTHRTHERE
FHTwEYN, KBTHIThPEAsh AL L.
EETHAFAESERAXSEE Co™ ORFAERE 1
Z—=NLFEFTWE.

EBEOMNR L L > ML RS IR, AROKED T
BERBYHETH -0, R (46%) TIHIE (33%)

TABLE 6 CONFIRMATION RATES OF REPORTED RADIATION THERAPY
ACCORDING TO SURVEYS

#6 WEshLBHEHBEFORERE: JEHEN

Hiroshima Nagasaki
Survey Confirmed Confirmed
Cases Cases

Cases Rate Cases Rate

First” 117 35 0.30 2 0 0
Second!! 196 55 0.28 33 21 0.64

Pilot 8 20 . 7 0.35 - 2 -
Third!© 100 43 0.43 56 25 0.45




TABLE 7 RADIATION THERAPY SOURCES USED IN TREATING AHS SUBJECTS BY CITY

£ AR R E O BAHRAR IS hs B TR

Therapy Hiroshima Nagasaki Total
Co® yray 32 4 36
Medium energy X-ray 66 19 85
Soft X-ray 7 7 14
Cavitary X-ray 5 0 5
High energy X-ray 0 1 1
High energy electron 0 4 4
Unknown 1 1 2
Total 111 36 147

TABLE 8 SUBJECTS AND CONDITIONS FOR WHICH RADIATION
THERAPY WAS ADMINISTERED BY CITY

#8 MEBMABOWRE & o 2EF: W
Condition Hiroshima Nagasaki Total
Malignant 65 18 83
Benign 34 15 49
Unknown 3 - 3
Total 102 33 135
TABLE 9 BODY SITES TREATED BY CITY
#9  EEEE: iR
Site Hiroshima Nagasaki Total
Head — Neck 21 9 30
Chest — Breast 21 7 28
Abdomen 46 | 57
Extremity, Upper 11 4 15
Extremity, Lower ) 7 14
Unknown 2 1] 2
Total 108 38 146

Four subjects in Hiroshima and four subjects in Nagasaki were treated more than one site.
TR EOAMAT R L TR R AAZER  EMELENRABTH 5

treated in Nagasaki (45%) than in Hiroshima (33%),
proportionally.

The body sites treated are summarized in Table 9.
In both cities, the abdomen was the most frequently
treated site. In Hiroshima, the abdomen was
followed in frequency by the chest, and head and
neck regions equally.

Co%° therapy administered according to malignancy
and city is shown in Table 10. Of the total 39

ENLEMERIGLTIOREORVL N SEEANE
0 i B

RO LE L LI RICEHLIRT. Wik
bRV EOR o LEIEEETHE 22, BB TIL,
WEEp Iz kv el sl & & P8 - BSE AR CHE gt s h
Twik,

Co® jAHE I L 2 EME A & LU 5l # % #1012
T, ZOBEE R R30M A, 356 (90% ) (FIE& IS



FIGURE | CORRELATION BETWEEN PATIENTS’ RESPONSES AND HOSPITAL RECORDS OF
CONFIRMED THERAPY CASES BY YEAR

1

BEEE & RS L2 EFERE O EE

Patient Response

Year 1947 48 49 50 51 52 53 54 55 56 57 5859 60 61 62 63 64 65 66 67 68 69 Unk.  Total
1947 1 1
48
49 1 Hiroshima i
50
51 2 2
52
53 2 1 3
54 2 1 4
55 2 1 3
g 56
§57 1 3
E53 11 5
‘2 39 31 4
£ 60 2 2 2 1 7
61 4 2 1 8
62 4 2 1 7
63 15 1 7
64 9 1 10
65 113 1 15
66 110 1 12
67 i1 4
68 6
69 2
Unk.

Total 1 1 2. 2

23335546 77 1014133 7 2 4 104

patients so treated, 35 (90%) were in Hiroshima.
Breast lesions were most frequent, followed by
those of stomach, lung, and uterine cervix. Only 4
patients were so treated in Nagasaki. The distri-
bution of malignant lesions treated with “medium
energy’ X-ray, by city is shown in Table 11. One
83 vear old female (MF ) had a Wilm’s
tumor of the kidney.

The distribution of patients with benign lesions
treated with “medium voltage” X-ray, by city is
shown in Tahle 12. There were totals of 34 and 14
patients in Hiroshima and Nagasaki, respectively;
eczema was most frequently treated, with 9
Hiroshima and 5 Nagasaki patients, Superficial
(soft) X-ray therapy was used to ireat 7 patients in
each city; all with benign lesions, as shown in
Table 13.

EVRTOLOTH- BREEHROEL 2O, 35
TH, ROTH, MeLULrSH5HBOMRTH -4 Bl
THIORBEZLSEREZZI DR AMOETHA.
EMHERAX S THETEs s B E o Si5 9 H i
F#IIZA L=, 8o 1 £ A (MF _) 12 R
@ Wilm [T 5 & - 7-.

IREABEAX B TRERBOEMEZ B EO T
AWM ELZ2IIRT. KSLEWTE #0345 L1465 5
Ny MOBEDW > L OWLBETESI M, £i#5H
TH-l RIE(KR) XBEFEESHE TR o0
Hushn, RIBBURT LI CTNTHREEERCINLT
ThH 5.



FIGURE 1 Cont. [#1#t2%

Patient Response

Year 1947 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 Unk.

1947
48
49
50
51
52
53 1
54
55
56
57 1
58
59
60
61
62
63
64
65
66
67
68
69
Unk.

Hospital Records

bJ

Total

Nagasaki

it
A
[ S T T

Total 1 1

2152 3 3 48 1 33

Two breast sites were treated for benign lesions —
without known sequelae: one (MF ) with
3150 R by Co®® for “rib TB; lymphadenoma’; the
other (MF ), with 1792 R by medium
voltage X-ray for a “‘keloid™.

Neoplasms not related to the reasons for the
patients’ receiving radiation therapy are listed in
Table 14. There were 15 in Hiroshima and 6 in
Nagasaki; uterine myomata predominated, with 7 in
Hiroshima.

In H 5 patients had two malignancies; one

(MF W with breast and stomach carcinoma; a
second (MF ) with breast carcingma and
acute granulocytic leukemia; a third (MF“
with squamous cell carcinoma of the lung and
carcinoma of the tongue; a fourth (MF-)
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TABLE 10 RADIATION THERAPY (Co™) FOR MALIGNANCIES

#10 BAEEE AT B B EEHE ( Co® )
(Histologically Proven and Unproven)

[H@EEMCEW s ALt LVEBREATVREVLD)

Site Hiroshima Nagasaki

Breast 1
Cervix Ca
Uterus Ca
Tongue

Lung

Stomach
Seminoma testis
Esophagus
Colon

Neck tumor
Kidney
Osteosarcoma

ke = e OY Wt R e Ao

Uterus sarcoma

Total

w
th
£

with adenocarcinoma of the lung and stomach: and
a fifth (MF with carcinoma of the right
breast with adenocarcinoma of the upper lobe of
the right lung. There were no “double primaries” in
Nagasaki.

In five cases there was possible causal relationship

between radiation therapy and a malignant lesion
(MF 1
Case as diagnosed as acute granu c

leukemia at autopsy on 5 January 1972. She
received radiation therapy for carcinoma of the
breast in 1968, with total skin dose of 12,770 R,
Her A-bomb dose was 594 rad. Case MF
was diagnosed as acute granulocytic leukemia at
autopsy on 1 June 1971. However, she received
radiation therapy for breast carcinoma in 1963, the
total air dose of which was 13,800 Her A-bomb
dose was 364 rad. One patient (MF ) had 4
courses of radiation therapy to the skin of the
knees and hands for eczema resulting in radiation
dermatitis proven by biopsy. She also gave a
history of having received additional radiation
therapy throughout childhood for skin disease.
Those body sites were not specified, but the left
breast carcinoma, which she subsequently developed
could have been due to the earlier radiation therapy.

TABLE 11 RADIATION THERAPY (X-RAY) FOR MALIGNANCIES

10

Fell  BEPEA AT B MG R

(Histologically Proven & Unproven)
(HEENCERE WAL OB L UEMEAT B EVL D)

(X&)

Site Hiroshima Nagasaki

Thyroid

Ovary

Cervix Ca 1
Uterus Ca

Rectum

Breast

5

Ovary Tumor
Salivary Gland

i - L S -

Paranasal

Sinus

Stomach Ca

Skin

Lung

Bladder (urinary)
Kidney 1
Colon

Total 37 13

— e e B

B v oms, 2 cmsm o SR

ITIEHFLF & '{iﬂiﬁ.hiﬁ;ﬁmﬁ.ﬁm HHok Bz
NI L oL - .

»- IR ¢ BRESEA L oMt A EME O
»aietEr s o MF o 2%, 192s
LASAEEIZED, BB AMmMIG: 2Fshi =
D EHI\LI96BE I HM O B MR 2 LT12, T0R ok
BB ER AT Tk, BIRIZE 2SR 59 rad TH-
rovE s e vnge 1 name 2o

B SME s B e hs. LA L, 19635 (2%
# 13, 800 R o) 3L o fik S 500 ko
£ adhtis 361 rad 5o e 1) (MF S ew
CFEOREOD AT - LORSREREE TN, F
DR, HERFEL, HBREOSARERHBEFRT

Ww 2T T vk,

HA2TZEHEHENA Tl ZoORBEEBIZER,
CEIRE U THEBEHRIZAT S R ER & 2T w2

TRET RO IS BAFE T B v, FofiEE L2 EILFE# I
LI 2 2B M RER L2050 TH 3 bR & .



TABLE 12 PATIENTS’ BENIGN LESIONS TREATED
WITH X-RAY BY CITY

#12 RYEBEBC T 5 X WAH: W

Lesion Hiroshima Nagasaki

Eczema
Rib TR
Gastric ulcer

5

Seborrhea, scalp

Skin disease
Pseudoepitheliomatous hyperplasia
Struma

Keloid

TB and other lymphadenitis
Eustachion tube stenosis
TB and other endometritis
Acromegaly

TB and other peritonitis
Myomata uteri

Climacteric

Post appendectomy
Angioma, skin

TB kidney
Dermatophytosis

Bile ducts

Skin Ca (?)

Pityriasis

Wart

Papillitis, tongue

T T e T T I T R o e T =

Pk ik s e

TB, iniestine
Ear 1
Total 34 14

One patient [MF-) received 3098 R medium
voltage X-ray for keloids of the chest and
abdomen in 1957, and died of carcinoma of the
lower lobe of the left lung in 1968.

Another patient (MF ) received radiation
therapy for carcinoma of the right breast in 1956,
with an air dose of at least 5400 R. In 1967 she
received 3 courses of Co®® for adenocarcinoma of
the upper lobe of the right lung, with a total air
dose of 11200 R. It is very likely that the lung
lesion was caused by the earlier radiation therapy.
This patient was included in an earlier report of a
series of A-bomb survivors with lung cancer, whose
increased rate was attributed to A-bomb radiation
exposure. Her A-bomb (T-65) dose was 31 rad.
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TABLE 13 BENIGN LESIONS TREATED WITH SUPERFICIAL

X-RAY BY CITY
#13 RPERBIIHT 5 EREX WA WAL

Lesion Hiroshima Nagasaki
Fezema 5 3
“Skin Disease™ 1
Skin Cancer (?7) 1
Pityriasis 1
Wart 1
Unknown 1 1
Total 7 F
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TABLE 14 NEOPLASMS UNRELATED TO RADIATION THERAPY BY CITY
#1 HEERIEREE BIRO B OHED: BT 5I

Neoplasm

Hiroshima

Nagasaki Total

Myomata uteri
Adenoma thyroid
Scalp Nevi

Benign parotid tumor
Uterine polyp

Ca skin abdomen
Benign rectal polyp
Adeno Ca stomach
Knee tumor

Lung Ca

Cervix Ca

Total

e T S S

15

1

— bt B ke b B3 = = b OO

F= R S S

{3 ]

DISCUSSION

An earlier survey of AHS subjects based on un-
confirmed positive responses for radiation therapy
indicated that two thirds of the subjects were
treated for benign conditions. The present study
proved that 64% of Hiroshima and 55% of Nagasaki
subjects were actually treated for malignant disease.

In most cases, skin and depth doses were not
recorded in institutions’ records. Recorded air doses
for Co® and medium energy X-ray therapy ranged
from 100 to 34680 R in Hiroshima and from 150 to
31800 R in Nagasaki. The total doses in some cases
involved more than one course of treatments, as

shown in Appendix 5.

The 135 patients reported here are the total AHS
subjects known to have received radiation therapy
to date. All radiation therapy information is as
complete as possible, consisting of data from the
survey, amplified by that in the subjecis’ medical
records. The survey of AHS subjects on which
these data are based was not a routine procedure
until 1964. Some earlier cases of radiation therapy
exposure have therefore undoubtedly gone un-
detected. Interview of all AHS subjects for such
exposure, and confirmation thereof in the hospitals
responsible, is now a routine procedure in the ABCC
Department of Radiology.
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Some subjects may not have reported radiation
treatments they actually received, either because of
lack of knowledge of their disease or the therapy or
merely because of poor recollection. We have no
means of checking on such cases.

Appendix 5 shows the doses which were transcribed
from hospital records, and also the corresponding
diagnosis, sites treated, and exposure sources.
During the intervals between the subject and the
hospital surveys, some additional radiation therapy
was found to have been administered, as indicated
by parentheses.

We measured the radiation outputs of the X-ray
apparatus in the responsible institutions and these
are shown in Appendices 2 and 3. Many medium
voltage X-ray units used for therapy were not in use
during the present survey, For these, output
measurements could not be made. In general, for
Co‘m, there was good agreemnet between hsopitals’
recorded doses and our measurements. For medium
voltage X-ray there was less agreement, particularly
for very old units, some no longer in use.

Three Nagasaki patients were treated with high
energy X-rays and electrons. Use of these modes in
Hiroshima is expected, since two betatrons and a
linear accelerator have already been installed.

The present study revealed the abdomen to have
been the site most frequently subjected to radiation
therapy. Studies of the weight'® and the
distribution'® of active bone marrow in the adult
human have shown that the quantities in the
abdominal and pelvic regions are relatively large
compared to other parts of the body. It has also
been shown there is a greater frequency of past
radiation therapy among leukemia patients than in
those with other malignancies. '

The data obtained in this study supplement our
knowledge of the overall ionizing radiation exposure
of AHS subjects and the possible role of radiation
therapy in the development of malignancies. This
study also demonsirated an urgent need for improved
record-keeping in radiation therapy.

One of our main objectives was to detect any
malignant diseases attributable to any earlier
administered radiation therapy. There were two
cases of leukemia diagnosed at autopsy who had
received radiation therapy for breast carcinoma
several years previously. Since their A-bomb doses
were relatively high, it is difficult to say which
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source caused the leukemia. Correlation was
apparent in three of our subjects — most likely in
one who developed carcinoma of the upper lobe of
the right lung 11 years after receiving radiation
therapy for carcinoma of the right breast. This
patient was included in an earlier report of A-bomb
survivors with lung cancer whose increased rate was
attributed to ionizing radiation from the Hiroshima
atomic bomb. Her A-bomb dose was 31 rad. This
investigation demonstrated the importance of
documenting all diagnostic and therapeutic ionizing
radiation exposure — especially for individuals being
observed for late effects of the A-bombs, to avoid
erroneously attributing diseases to that source.
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APPENDIX 1 g1

Aromic Bomb Casualty Commission
%W % B TR S
DEPARTMENT OF RADIOLOGY
HE B

Hiroshima 8 [ |

Nagasaki &
RADIATION THERAPY RECORDING FORM
WA R R R Male = []
Name £ & Add Ef Age at dime of Interview HitatFug MF No. MF # % Female % D
Location at which therapy was reported: ## 8% L %80 (a) Department, #8 (b} Hospical #if2 & Add i
Body site reportedly treated £ 485 L L AN Diagnosis for which reportedly treated £ 2'%% L cfisem g
NOTE: Use one sheet for each COURSE of therapy administered. E#: 1 7 -0 ZtoHLo@tslusz L,
Location ar which therapy was administered #wmm {a) Department 317 (b) Hospital WRE Address i
Remarks ##
Body site treated #& a8 Diagnosis B8 %
it: HY Output R/min ac cm Stationa Pendulum Rotan
Upd by ik RS megnc ) mE o O] “wg™ OHE™
- ; = : Date Souree or kV Filtration Si Field Si SSD | Proj. Al i
e el Posterioe. B ZHa [E L B i sto | m | e A ana g

Hospital Personnel

W
Recorder Date
EGE i B
Remarks:
Lk
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APPENDIX 2 RADIATION OUTPUT OF MEDIUM X-RAY ENERGY UNITS, HIROSHIMA & NAGASAKI
fTet2  REPEHAXREROKMBL D, KS - B

Hospital Aube Vokegs Haspital ‘DC’SE MGHSUIB}‘I Dose Calibration
(kVp) (R/min.) (R/min.) Constant
Hiroshima
A 200 74.5 72.4 0.97
B 80 14.8 12.7 0.86
100 20.6 184 0.89
120 7.2 5.82 0.81
150 131 9.96 0.76
210 29.0 22.2 0.77
250 46.0 42.6 0.93
C 180 64.0 69.9 1.09
E 170 571 60.1 1.05
F 100 7.1 10.5 1.48
160 9.8 841 0.86
170 10.0 4.27 0.43
G 160 354 34.1 0.96
180 40.8 43.8 1.07
Nagasaki
A 90 36.7 39.8 1.08
180 . 59.8 60.9 1.02
B 250 60.0 56.7 0.95
D 80 20.5 23.1 1.13
90 25.2 28.3 1:32
180 39.2 424 1.08

APPENDIX 3 RADIATION OUTPUT OF Co®® UNITS, HIROSHIMA & NAGASAKI
fF8k3 Co™ HBO MM, Kh - £

Hospital Hospital 'Dose Mcasurec! Dose Calibration
(R/min.) (R/min.) Constant
Hiroshima
A 56.3 55.2 0.98
B 40.0 49.2 1.09
G 45.5 40.0 0.89
I 22.9 25.3 1.11
N 69.2 70.6 1.02
Nagasaki
A 55.9 57.6 1.03
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APPENDIX 4 {Jif 4

Dear Doctor

In collaboration with the Radiation Research Institute for Nuclear Medicine and Biology, Hiroshima University, we have
been conducting long-term studies of exposure of patients to diagnostic and therapeutic medical X-ray. Through the
valuable support and assistance of the Hiroshima and Nagasaki City Medical Associations and their members, we have been
able to complete many useful studies, the results of which are periodically published. We now come to one of the most
important parts of these studies — survey of hospitals concerning radiotherapy.

In surveys of participants in the ABCC-JNIH Adult Health Study program some have reported receiving radiation therapy
at your hospital. We ask’your assistance by supplying us with some information for each of these patients. The number
involved is relatively few, but we hope to obtain as accurate information as possible concerning each of them.

Please be assured that we are not primarily interested in how you treat your patients; we are interested in doses to these
patients. This, however, requires knowledge of the technique used in treating them. We ask you to furnish us such
information by compleling the enclosed recording forms for the patients who reported having received radiation therapy
in your clinic, shown on the attached list.

As in our past studies, the data obtained from individual hospitals and clinics will be kept confidential. We will not
identify you or your hospital in any subsequent report of this study. On your request, we will be pleased to furnish you
copies of this or any other reports of these studies when published. Enclosed are reprints of reports of two previous
studies describing parts of our program and illustrating the detailed results obtainable through the fine cooperation of
hospitals and clinics. We trust that you will help our program in this way.

Thank you very much for your understanding and cooperation.
Sincerely,

Walter J. Russell, M.D.
Chief of Radiology

Attachment: (1) Reprints of two previous studies
(2)  List of patients
(3) Recording forms
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Dear Doctor

As you probably know, we have been conducting long-term studies of exposure of patients to diagnostic and therapeutic
medical X-ray, Through the valuable support and assistance of the Hiroshima City Medical Association and its members,
we have been able to complete many useful studies, the results of which are periodically published. We now come to one
of the most important parts of these studies — survey of hospitals concerning radiotherapy.

In surveys of participants in the ABCC-JNIH Adult Health Study program some have reported receiving radiation therapy
at your hospital. We ask your assistance by supplying us with some information for each of these patients, The number
involved is relatively few, but we hope to obtain as accurate information as possible concerning each of them.

Please be assured that we are not primarily interested in how vou treat your patients; we are interested in doses to these
patients. This, however, requires knowledge of the technique used in treating them. We ask you to furnish us with such
information when our staff members call on you. They will do this at a time most convenient for you and your personnel
and will try as much as possible not to disturb you. It will not be necessary for you or your staff to do any actual record-
ing. The only other request is to allow us to monitor your therapy unit for its output. We will furnish you these results
because they will be useful to you.

As in our past studies, the data obtained from individual hospitals and clinics will be kept confidential and we will not
identify you or your hospital in any subsequent report of this study. On your request, we will be pleased to furnish yvou
copies of this or any other reports of these studies when published. Enclosed are reprints of reports of twao previous
studies describing parts of our program and illustrating the detailed results obtainable through the fine cooperation of
hospitals and clinics,

Attached is a list of patients who reported receiving radiation therapy at your hospital. Within a few days we will contact
you for an appointment so that Dr. Shigetoshi Antoku, Research Associate, Department of Radiology, ABCC and
Assistant Professor of Research Institute for Nuclear Medicine and Biology, Hiroshima University can visit your office for
information regarding the treatment of these patients. We trust that you will help our program in this way.

Thank you very much for your understanding and cooperation.
Sincerely,

Walter J. Russell, M.D.
Chief of Radiology

Dr. Russell has explained to me the foregoing research program. As this program is considered to be of value in the study
of those exposed to medical radiation, I, too, would appreciate it if you would kindly cooperate by providing some of your
time, though [ realize you must be busy.

Hiroshi Sawachika, M.D.
President, Hiroshima City
Medical Association

Attachment: (1) Reprints of two previous studies
(2) List of patients
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Dear Doctor

As you probably know, we have been conducting long-term studies of exposure of patients to diagnostic and therapeutic
medical X-ray. Through the valuable support and assistance of the Nasasaki City Medical Association and its members,
we have been able to complete many useful studies, the results of which are periodically published. We now come to one
of the most important parts of these studies — survey of hospitals concerning radiatherapy.

In surveys of participants in the ABCC-JNIH Adult Health Stuay program some have reported receiving radiation therapy
by your hospital. We ask your assistance by supplying us with some information for each of these patients. The number
involved is relatively few, but we hope to obtain as accurate information as possible concerning each of them.

Please be assured that we are not primarily interested in how you treat your patients; we are interested in doses to these
patients. This, however, requires knowledge of the technique used in treating them. We ask vou to furnish us such infor-
mation when our staff members call on you. They will do this at a time most convenient for vou and your personnel and
will try as much as possible not to disturb you. It will not be necessary for you or your staff to do any actual recording.
The only other request is to allow us to monitor your therapy unit for its output. We will furnish you these results
because they will be useful to you.

As in our past studies, the data obtained from individual hospitals and clinics will be kept confidential, and we will not
identify you or your hospital in any subsequent report of this study. On your request, we will be pleased to furnish you
copies of this or any other reports of these studies when published. Enclosed are reprints of reports of two previous
studies describing parts of our program and illustrating the detailed results obtainable through the fine cooperation of
hospitals and elinics.

Attached is a list of patients who reported receiving radiation therapy at your hospital. Within a few days we will contact
you for an appointment so that Dr. Shigetoshi Antoku, Research Associate, Department of Radiology, ABCC and Assistant
Professor of Research Institute for Nuclear Medicine and Biology, Hiroshima University can visit vour office for informa-
tion regarding the treatment of these patients. We trust that you will help our program in this way.

Thank you very much for your understanding and cooperation.
Sincerely,

Walter J. Russell, M.D.
Chief of Radiology

Dr. Russell has explained to me the foregoing research program. As this program is considered to be of value in the study
of those exposed to medical radiation, I, too, would appreciate it if you would kindly cooperate by providing some of your
time, though [ realize you must be busy.

Shigenobu Miyagi, M.D.

President, Nagasaki City
Medical Association

Attachment: (1) Reprints of two previous studies
(2) List of patients
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APPENDIX 5 CONFIRMED RADIATION THERAPY DATA, HIROSHIMA

85 FER s h - HHMERICMT 588, KB

. . Histology
Master Date Sex Treatment Diagnosis Other Hospital Body -- Radiation Daose
File of Year for Neoplasms  Number Site . Source (Air unless
Number Death Treatment Treated uz_] = other
a = Indicated)
(R)
- F childhood Eczema 19,9, 20 Knee,hand  x* Xray 7
to 1963
1965 aRad
dermatitis
1966 Ca left 1 Lt breast x* o™ ?
breast
1964 Myomata
uteri
- F 1959 APap adeno Thyroid
Ca thyroid
1960 “Thyrophyma" 9 Thyroid x* *X-ray 1200
1964 Myomata
uteri
F 1966 aDuct Ca, 4 Ltbreast X *0o® 8750
breast, It
23/2/68 F 1964 Cervix Ca 1 Lower X *Co% 8400
abdomen
6/6/66 F 1965 Rib TB 9 Breast X Co%0 3150
lympho
adenoma
1966 aPap adeno 9 Breast X 700
(Ca, skin
- 4/2/72 F 1969 APap serous 7 Lower X #X-ray 4400
cyst adeno abdomen
Ca both
avaries
F 1954 48q. Ca El Lower x* *X-ray 3200
cervix abdomen
F 1963 Gastric 9 Spine X X-ray 1320
ulcer
F 1959 aPap adeno Hist. Op, rectal 9 Thyroid x* Xeray 1200
Ca thyroid Ca, 1970
F 1955 Ca uterus 2 Lower x Xeray 8450
abdomen
F 1960 Eczema 9 Foot X X-tay 1000-1200
F 1960 apAdeno Ca 1 Rectum x* X-ray 10000
rectum, 1959
aMacrofollic Adenoma X
ular adenoma thyroid
thyroid
F 1954 7 2 TFinger X K-ray 240
(skin)
F 1965 aFEczema Scalp 15 Arm, neck  x Soft X-ray 1008
nevi
Chron xF
dermitis
1966

*Postoperative irradiation

AABCC Pathology

Courses

—

T-65
Dose
(rad)

0148

0694

0oo2

0104

0071

0004
0191




APPENDIX 5 Cont.

{F &k 5 &t &

. . Histology No. Radiation Dose T-65
M:l_ster Date Sex Treatment Dla‘gnos;ls Other Hospital Body T of Source (Airunless %2 Dose
N[;I,:Tber D;Flh Year Tléor Neoplasms ~ Number _ Site i = Hosps. other 5 (rad)
i atment Ireated = Indicated) 8
_ (R)
W si6s roiocs Tongue Ca 4 Maxillary * 2 % 7800 10
gland
1965 4 G+ 5900 1
Neray
1967 ASq. cell Ca 2 5800 2
tongue, 1968,
autapsy
Metast-Rt
neck Ca
R F 1968 aAdeno Ca Rt 1 Breast x 1 % 8867 4 0241
breast, 1967
1954 MYV{I‘JIEI
uteri
I 1955 Breast Ca 2 Breast x* 1 Xeray 5600 1 0047
Skin
M 1965 Skin disease 3,15 Hand X 3 Soft X-ray 1300 1 0
F 1964 Uterus Ca 18 Lower x* Co%® 7160 2 0015
abdomen Cavitary 5000
F 1961 Breast Ca 2 Breast X 1 X-ray 9000 1 0
Adeno Ca
Stomach,
1968, biopsy
Citizen H.
B 0/12/68 F 1956 aRt Breast 6  Breast x* 2 Xetay 5400 4 0031
Ca, 1956
1967 aAdeno Ca 1 Lung RU x* c® 8500
RU Iobe, lobe c® 2700
1966
i F aAcute granulocytic leukemia 0594
at autopsy
1968 Right breast 3 Breast x* co® 12770 2
Ca (skin)
] F 1964 ABreast Ca, Rt | Breast 1 Co® 4000 1 Unknown
1964 by biopsy
A1967 Lt 6 X
breast, ductal
Ca
21/11/65 F 1965 aDuct Ca Lt 2 Breast X 1 X-ray 8400 1 -
breast, at Skin
autopsy
8/2/72 F 1964 aAdeno Ca 5 Neck - 1 X-ray 6200 3 0089
thyroid, Rt
F 1962 aAdeno Ca, 9 Lung x* 1 Co® 4140 2 0340
RUL lung,
1962




APPENDIX 5 Cont,

fit % 5 fit =

Histology
Master Date =~ Diagnosis ; Body ——
File of Sex lrc;tr'm.nr for OtheT . Hospital Site = -
Number Death har Treatment Neoplasms ~ Number Treated =<
‘e =
- M 1958  Skin Ca 2 Foot X
1959 Mid thigh 2
amp for skin Ca
1965 Skin Ca 2
aPseudoepith-
eliomatous
hyperplasia
skin, 1959
- F 1958  Uterine Ca 2 Lower X*
aEpid Ca?, abdomen
1963
F 1960 4Epid Ca 2 Lower X
cervix 1960 abdomen
F 1958 Ovarian mal 6 Lower X
ignant tumor abdomen
aThecoma
ovary, 1958
F 1968 A8q cell Ca 1 Vaginal X
in situ, gland
cervix, 1968
F 1963 aEpid Ca 1 Abdomen %
cervix
M 1958 AMucoepider 14 Neck x#
moid scapula
metastatic
Ca (salivary)
1957
F 1964- aAdeno Ca 2 Lower X
1965 uterine abdomen
cervix, 1964
4/11/70 F 1958- 45q cell Ca 2 Face x*
1966 paranasal
sinus, Lt,
1958
F 1967 Uterine Myomata 5 Lower x*
cervix Ca uteri abdomen
F 1962 Uterine 2 Lower ik
cervix Ca abdomen
I 1959 Struma 7 Neck X
aNodular
goiter, 1955
F 1959 Uterus Ca 2 Lower X
abdomen
F 1965 Eczema 12 Leg, X
finger
26/11/68 F 1964 aFpid Ca . 4 Gynecology X

cervix, 1964

No.
of
Hosps.

Dose
.. (Airunless % T-635
R;Id]:'lf}:]'l other § Dose
Ee s Indicated) 6 (rad)
(R)
X-ray 9000 3 0056
skin
X-ray 24900 4 0067
skin
X-ray 19200 2 0082
skin
X-ray 4600 1 0123
Cavitary 10000 1 0138
X-ray 7000 1 0
X-ray 3336 1 0193
X-ray 12000 1 -
skin
X-ray 12200 4
skin
X-ray 3700 1 0001
X-ray 9900 1 0
skin
Keray 1900 1 0
X-ray 9600 1 0008
skin
Soft X-ray 600 | 411
Xeray 2400 1 0




APPENDIX 5 Cont. it 8% 5 #F =

. . Histology Dose
h'll*__‘i‘l:’l Djl{e Qex Ireatment Diaé:osm Other Hospital Bsﬂl‘:: > r:i? Radiation mgtﬁ Erms 2 1[;06;
Number Death Year Treatment Neoplasms  Number Treated :f Hosps. Source Indicated) é l_'raﬁ)
i (R)
) alipid, Ca
cervix, 1960,
1961
1962 Uterus 1 Lower X 1 X-ray 10500 2
Cancer abdomen
F 1961 Stomach Ca 2 Stomach % 2 X-ray 2200 2 0
skin
1962 Stomach Ca 9 Stomach X Co® 3900
F 1965 Eczema 7 Foot X 1 Soft X-ray 4200 1 0018
M 1951 Keloid 2 Breast X 1 N-ray 1792 1 0018
M 1966- Seminoma 1 Abdomen X 1 Co® 5170 1 0
1967
F 1965  aDuct Ca Lt 3 Breast x* 1 Co%0 18345 3 0
breast,
metastatic
Ca lymph
nodes
F 1968 Breast Ca 1 Breast X 1 Co® 5200 2 0052
1968 Breast Ca ! Breast X Co® (4800)
F 1968  Sq cell Ca 3 Lower x* 1 Co® 9632 1 20
Cervix, abdomen
tumor
registry
M 1965 Esophagus 3 Chest - 1 Cco® 220 0263
gastrectomy
Ca, 1964
g 1966  Tum. reg. 2 Lower X 1 Co® 10120 1 0002
sq. Ca abdomen
L cervix, 1968
18/12/70 F 1965  alnfilt duct 9 Breast X 1 Co® 22080 7 0055
Ca breast
by slides
1967
1966 Breast Ca, 1970 Breast x Co® (12600) 4
at autopsy
M 1953- Lymphaden- 2 Neck X 1 X-ray 3300 2 0
1954 itis skin
21/11/66 M 1964 Adeno Ca  Biopsy 58 2 Neck X 1 X-ray 4725 1 0005
thyroid Benign
at autopsy  Parotid
(adeno Ca) tumor
F a(Class, IV, 1 Lower X 1 X-ray 4800 1 0069
1965 malig abdomen
vag smear
uterus

1966 Uterus Ca
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Histology Dose

Master Date Diagnosis : Body ™ Nao. X (Air unless 5 T-65
File of  Sex Trci’t:'n:am for N ()tIIl.clr EUSI%MI Site z — of Radlat‘mn other % Dose
Number Death " Treatment RHE Bl Treated = f Hosps. Jowsee Indicated) é (rad)
m = :
e - - (R)
M 1965 Eustachion 4 Ears X 1 X-ray 400 1 0042
tube skin
stenosis
F 1958 aFollicular  Mvoma 2 Neck X 1 X-ray 2000 2 0598
thyroid uterus skin
adeno Ca, <
1959
M 1954 9 2 Canal ? X-ray 2040 1 0
glands skin
F 1965-  Adeno Ca  Myoma 1 Upper xt 1 Co® 7200 2 0
1966 stomach, uterus abdomen
1965
F 1953 Fibro myxo 16 Parotid x* X-ray 4000 1 0030
chondro Ca gland
F 1965-  aBenign peptic 9 Stomach X 1 Co® 3720 3 0
1967 ulcer, 1965
Stomach Ca 9 Stomach X Co%® (1240) 1
F 1960 alpid Ca 1 Abdomen x* X-ray 4200 1 0062
cervix,
biopsy, 1959
Uterus Ca
30/11/66 I 1964- ACa colon 4 Colon X 1 Co® 5750 ! —
1965 by autopsy tissue
F 1953 TB lympha- 2 Neck X 1 X-ray 320 1 —
denitis shoulder skin
F 1962 Vesicular Uterine 13 Hand X 1 X-ray 306 1 =
eczema polyp
{hysterect)
F ATRB endo- 9 Neck X 1 X-ray 1200 2 -
metritis,
1951
1949- Inflammation, Abdomen
1969 lymphatic
gland
20/8/69 F 1965 Uterus Ca 1 Lower x -« 1 X-ray 19600 3
abdomen
E 1966 Eczema Myoma 12 Finger X 1 Soft X-ray 300 -
uteri
F 1961 Dermato- 17 Hand X 1 2 100 =
phytosis
28/9/68 M 1966 Gastric Ca 1 Stomach - g 1 Co® 4800 2 0028
1967 HU, autopsy (2000)
16/11  F 1963 Breast Ca 1 Breast x* 1 Co® 13800 4 0364

41962-Duct

Ca, breast

Acute grunulocytic
leukemia at autopsy

- F 1962  Acromegaly - 1 Skull x X-ray 4000 1 =
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APPENDIX 5 Cont.

T8k 5 #% =

I\T:istcr Da?c \ Treatment
File of Sex Ye
Number Death o
F 1968

I 1966

I’ 1966

F 1947

I 1966-

1967

25/6/70 1967

1968

M 1963

F 1962

M 1951

1955

M 1958

F 1963

F 1961

F 1958

26/3/711 M 1965

F 1963

10/6/71 F 1964-

1965

F 1957

M 1961

M 1955

M 1960

Histology
D]agl',.gfm Other Hospital f:-;tde‘v o i 1 ri? Radiation
Trentisgiit Neoplasms  Number Treated - ;: Bissre: Source
/=
Myomata 10 Lower X 1 X-ray
uteri abdomen
Neck 1 Neck 1 co®
tumor
Ca cervix 1 Lower X 1 X-ray
abdomen Cavitary
Peritonitis 9 Abdomen X 1 X-ray
4Bronchogenic 1 Lower X I Co®
Ca, Rt lung abdomen
Cervical Ca X-ray
Cavitary
Dermatitis 8 Foot 1 Soft X-ray
Climacteric 2 Skull 1 X-ray
dysfunction
Eczema 2 Hand X 1 X-ray
Eczema Foot
Post Ca skin of 9 Abdomen  x 1 X-ray
appendectomy abdomen,
1957 1958
Blotch 1 Neck X 1 X-ray
(spider
angioma)
Stomach Ca 2 Stomach K 1 X-ray
aAdeno Ca
stomach,
1966
Uterus 2 Lower X | fr X-ray
Cancer abdomen
43q. Ca 1 Tongue x* 1 Co®
Rt lung
A(a tongue Cavitary
Small cell 1 Neck X 1 X-ray
Ca thyroid
Ca uterus 3 Lower X 1 co®
cervix abdomen
TB Lt 14 Kidney X 1 X-ray
kidney
? Nose ? X-ray
Dermato Hand X 1 X-ray
phytosis
Esphagus Benign rectal 1 1 : 1 Xeray
Ca? polyp, 1967

Daose
(Air unless
other
Indicated)
(R)

3000

4200

14600
10000

720
9335

5950
10000
skin

1512

850
skin

5196
skin
2160

6000
skin

15900
skin

6000

1400
2800

22070

780
1080

480

Courses

351

(8]

27

T-65
Daose
(rad)

0113

(0058

0008
0064

0023

0005

0061

0005
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Histology Dose
M:Ister Date Fetokiaat Diagnosis Othier Hospital B?dy l\o Radiation (Air unless g T-65
ile of  Sex Vi for Neaplass Number Site z ::' of o other £ Dose
Number Death Treatment — : Treated E < Hosps. "~ Indicated) S (rad)
(R)
M 1968- Eczema 11 Hip X 1 Soft X-ray 450 1 -
1969
F 1951 TB perionitis 10 Abdomen x 1 X-ray 600 1 —
F 1964 Inflammation 3 Neck b'e 1 X-ray 1650 1 0
lymphatic
gland
F 1962 “VIA 1 Abdomen  x 1 X-ray 360 !
cholecyst
hepatic”
F 1964 Ca uterus 1 Lower X Xeray 11900 3
abdomen
23/8/67 F 1966 AGastric Ca 9 Lower x* Ca® 2760 2 -
at autopsy abdomen
1967 Stomach Ca Co% (207) 1
M 1960 Bladder Ca 2 Lower X Xeray 3900 1 -
abdomen skin
F 1961 Renal sarcoma 3 Abdomen X* Co® 12325 2 0083
1962 aNephroblastoma
(Wilm’s tumeor,
Rt kidney)
F 1968 Breast Ca 1 Breast X Co® 5000 1 NE
infilt duct
Ca
M 1964 Lung tumor 1 Lung X 1 o™ 4000 1 NE
aAdeno Ca
lung,
slides, 1964
aAdeno Ca  Adeno Ca
stomach, stomach,
1966, gastrectomy,
slides 1962
] F 1957 Lymphatic 2 Shoulder «x 1 Xy 450 1 -
disease skin
CONFIRMED RADIATION THERAPY DATA, NAGASAKI
FERR & N 2 B AR M 28R, SR
M 1965 Skin Ca? 54 Les X 1 Soft X-ray 140 | -
13/8/70° M 1964 Osteo 51 Abdomen X 1 Co® 7644 1 0311
sarcoma
F 1960 aAdeno Ca  Uterine 53 Thyroid ¥ 1 X-ray 6550 1 0153
thyroid myoma, 66
F 1963 aEpidermoid Myoma 51 Lower x* 1 X-ray 6296 1 0012
Ca, cervix uteri abdomen
F 1963 abpidermoid 51 Lower X | o 5160 1 Unknown
Ca, cervix abdomen
F 1963 Breast Ca 53 Breast X 1 X-ray 10800 1 0588

M 1962 Eczema 55 Foot X 1 Soft X-ray ? 70242
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. Histology Dose
an;t&f Da.le ~ Treatment Diagnosis Other Hospital Bo‘dy Nc_r, Radiation (Air unless é T-65
File of Sex e for Meopiiiis | Nambes Site Z j of N other 5 Dose
Number Death Treatment . Treated E = Hosps. Indicated) O (rad)
(R)
F 1967 aSarcoma 51 Lower x* | Co®™ 7720 1 -
uterus abdaomen
M 1966 Fezema Rt knee 56  Leg X 1 Soft X-ray 150 1 0128
tumor, benign
F 1959 Pityriasis 54 Knee X 1 Soft X-—ray 535 1 0
M 1967- Eczema 58 Hand X 1 Soft X-ray 7244 1 0
1968
F 1965- aDuct Ca Cervical 53 Breast Sk 1 X-ray 6000 2 0157
1966 breast, 1965 polyp, not 15 MEV-E 9000
treated
1967
1968 Wart 57 Finger X 1 Soft X-ray 1200 1 0307
F 1962 4Ca thyroid 53 Neck X 1 X-ray 4000 | 0
M 1960 Papillitis Tubular 51 Tongue X 1 X-ray 2354 | 0
tongue adeno Ca
stomach
Jan 1965
NU
19/10/71 F 1967 Breast Ca 52 Breast X 1 X-ray 19950 2 0
M 1958 Eczema 52 Foot X 1 ? ? 0246
M 1964 Keloid post 53 Femur X 1 X-ray 9000 1 0
transplant
of skin
F 1965  Uterus Ca 51 Lower x* 1 fn™ 10805 2 0
abdomen
18/9/69 F 1966 Breast Ca 53 Breast b 1 X-ray 5400 3 0034
Alnfilt duct 7TMEV-E 26400
Ca breast
I 1951- aKeloids, 16 Hand, Arm X 1 X-ray 10750 3 0162
1953 1954 Jaw
10/4/68 F 1957 Keloids Ca LLL lung, 51 Abdomen X | X-ray 3098 2 0455
metast, to Chest X
Rt lung and
abdomen
E 1962 4Papill and 53 Thyroid x* 1 X-ray 4400 1 0425
follic Ca
thyroid
F 1959 4Adeno Ca Lt 51 Breast x* 1 X-ray 8972 3 0305
breast Neck
F 1963 Papillary 51 Lower x¥* 1 X-ray 10384 3 0395
Ca abdomen
F 1961 Thyroid Ca
aPapillary 53 Thyroid x* 1 X-ray 7280 1 Unknown
adeno Ca
thyroid
)3} 1967 Ca colon aVag, smear 52 Lower X 1 Xeray 15876 1 0012
Hist. of sq  V-malignancy abdomen X
2

Ca, cervix 1965
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Histology Dose
M?.ster paie T G Diagnosis Other Hospital B(?d}" —— No Rndiuli:,\nmirumcss § T-65
o <k Year o Neoplasms  Number it i Source by g Dot
Number Death Treatment S Treated = i Hosps. Indicated) (3 (rad)
m =
(R)
M 1960 Eczema 53 Lower X 1 X-ray 1368 1 0197
abdomen
M 1960 aPap. adeno 53 Neck x* 1 X-ray 6140 1 0304
Ca thyroid
F 1967 Breast Ca 53 Breast X 1 15 MEV-X 5100 1 (1938
10 MEV-E 25500 5
F 1961 TB intestine 54 Abdomen  x 1 Xeray 1978 2 0
TB mesentary
)33 1959 ? 54 Knee, X 1 Soft X-ray 2605 2 0
Arm
1965 Abdomen
F 1967 Lymphadenitis 53 Submax- 1 9 MEV-E 1920 1 -
Coli illary
gland
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