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INTRODUCTION

This study reviews carcinoma of the
thyroid detected during a three year period
in the Adult Health Study populations of
Hiroshima and Nagasaki. The investigation
was undertaken to determine whether or not
a relationship exists between previous
exposure to ionizing radiation and the
subsequent development of thyroid malig-
nancy. All cases were found during routine
medical examinations for matched groups of
exposed and nonexposed subjects cooperating
in the long term medical investigations of
Atomic Bomb Casualty Commission (ABCC).

The current literature’™® indicates that
there may well be a relationship between
the prevalence of thyroid cancer and prior
irradiation of the neck area for thymie
enlargement and other benign lesions
The Adult
Health Study population is unigue however,

usually in young children.

in that it affords an opportunity to study
the development of thyroid malignaney in
persons of all ages who were exposed to
jonizing radiation at the time of the
atomic detonations in 1945,

Furthermore, the Adult Health Study
provides an opportunity for the collection
of eclinical data within a fixed population
of known age and sex in which the exposure
status of the patient is not known at the
This is in
contrast to other studies in Hiroshima and
Nagasaki, where preferential medical
treatment is provided the more proximally
exposed. In contrast to the nonexposed
the additional medical attention given the
exposed group introduces serious bias into
medical studies where group comparisons
are made.

time of physical examination.
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DESCRIPTION OF THE SAMPLE

The sample for the Adult Health Study
is composed of four age-sex balanced
components:

GROUP 1 PROXIMAL Located 0-1999 meters
from the hypocenter; reported acute
radiation symptoms

GROUP 2 PROXIMAL ILocated 0-1999 meters
from the hypocenter; reported no acute
radiation symptoms

GROUP 3 DISTAL Located 3000-3499 meters
from the hypocenter in Hiroshima and
3000-3999 meters in Nagasaki

GROUP 4 NONEXPOSED Beyond 10,000 meters
from the hypocenter or not in the ecity at
the time of the bomb

The Hiroshima sample totals slightly more
than 13,000 persons; Nagasaki slightly
more than 6000 persons who receive detailed
elinical examinations at approximately
two year intervals (Table 1). The entire
sample is divided equally into twenty-four
examination groups, designated A through X.
Fach month, one of these alphabetically
designated groups 1is scheduled for routine
clinical examination at ABCC.

RERRAEREORRE

ABCC IR ABEHMEOEAIZ Fid o s, 1k
1D A A G TR cab Al B = N L ) A<

) B-ORERERE. O E ) 0—199m
DMz WT, AMRIBRIERY S - 2 H

2% SEEBEEE. BLHE D 0—19%n
DAV T, BHERSHREIRY % 2 o 22 H

- NENEEE. L TERELREY
3000—3499m b, T 133000 — 3999m
ORIz

4B JEEERE. UG ICHLLHLE D0, 000
mUEoAbizwAaE, LixENItuLds
=

EEOMNREHI13,0004 20002, &
W O kB EHL6000% £ N R0 A, MRAL
M2 OB THE ZEIRRAEZZHS (&K1 ).
CoOMBEEUDNBOZE PERICTH LT,
ZOBBIITLT s Ny PA—X DV MENMNLL
HBATVT Xy FEF LD 1 DHFABCCT
T OBEKBRELZITL I EIIE, TV A,

TABLE 1 ADULT HEALTH STUDY SAMPLE BY SEX, CITY, AND DISTANCE FROM HYPOCENTER
£1 MR, R, & OERIERER O R ARREER A

y &
EXPOSURE GROUP DISTANCE IN METERS HIROSHIMA K& NAGASAKI feds

ALE |FEMALE| TOTAL | MALE [FEMALE| TOTAL

AR FiRE (m) 4 l :
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1 PROXIMAL i BE g D-1999 WITH SYMPTOMS fifEIK 1312 2116 3428 678 ‘ 887 1565
2 PROXIMAL I BB 0-1099 WITHOUT SYMPTOMS HEHELX 1312 2115 | 3427 677 883 1560

G 3000-3499 HIRDSHIMA

1STAL pegil 3 1312 | 2119 1 74 ‘ a8 1559
SRS 3000-3989 NAGASAK! 3 i . | 2 2
4 NONEXPOSED JFEH:IR 10,000 OR BEYOND 1213 | 2120 3433 §76 | 833 | 1359
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METHODS

During the period July 1, 1958 to July 1,
1961, 10,780 Adult Health Study subjects
received routine physical examinations in
Hiroshima and 4,589 subjects received
identical examinations 1in Nagasaki.
Approximately one-half of the subjects were
examined twice during this period, as
another cycle of routine examinations was
begun mid-1960. during the
first sixteen months of this period, all
subjects found to have any type of thyroid
abnormality were requested to return for

In Hiroshima,

complete thyroid evaluation. The supple-
mental studies ineluded determinations of
protein bound iodine (PBI), radiocactive
iodine uptake (1131), hasal metabolice
rate (BMR), serum proteins, and serum
cholesterol. In addition, extensive
dietary historles were taken and thyroid
biopsy was recommended when indicated. At
the end of this sixteen month period,
with the compilation of a report on all
phases of thyrold disease in Hiroshima by
Mollingsworth et a1,5
was shifted to the evaluation of nodular

primary emphasis

golters and detection of thyroid cancer.
The additional diagnostie procedures were
performed when clearly indicated, and
patients with significant nodular enlarge-
ment of the thyroid gland were encouraged
to consent to thyroid biopsy. With rare
exception, all biopsies in Hiroshima were
performed as an outpatient procedure by
Dr. Tomin Harada, ABCC surgical consultant,
while in Nagasaki biopsies were done
through the cooperation of the Atomic
Bomb NMospital. All bilopsy material was
interpreted by the ARBCC Department of
Pathology.

RESULTS

During the three year period of this
355 patients were found to have
enlarged thyroid glands in Hiroshima and
Nagasaki. The physical findings as
initially described by the examining
physician are shown in Table 2. While the
Nagasaki cases represent only about 13 per

s tudy,
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TABLE 2

THYROID CARCINOMA ADULT HEALTH STUDY JULY 1858-JULY 1861,

DIAGNOSIS AND BIOPSIES RECOMMENDED BY CITY
%2 1958 TH—1961E 7 Hizfi 4 b M ABEREDFRIREFRIZH TS
BHBIEEH & B L MR E

DIAGNOSIS HIROSHIMA L& NAGASAKI  Feuf ToTAL R#f
BIOPSY BIOPSY 81 OPSY
; NUMBE
& i UMBER | o e coumennen |V UMBER loecommenoen |MUMBER [ RecommEnDED
e Bl £ s L2 £ BEHELE
Fikids s L a b T
SINGLE NODULE W R 102 85 15 11 17 96
MULTIPLE NODULES E#5HifE 58 24 5 5 63 29
DIFFUSE BOITER R E 150 5 25 1 175 5

TABLE 3

THYROID CARCINOMA ADULT HEALTH STUDY JULY 1958-JULY 1861,

BIOPSIES RECOMMENDED AND PERFORMED BY CITY
£3 1958 T7TH-1961FE7THIZTabhn M AREREOPRIEHE LT S
il oS - Ei L A

BIOPSY HIROSHIMA | NAGASAKI | TOTAL
ik £ A5 15 B 2 i it

RECOMMENDED G 114 17 131
PERFORMED FE i 64 6 70
REFUSED BE 36 5 41
DEFERRED HE HH 8 4 12
PATIENT UNAYAILABLE A T BE 8 2 | 8

cent of the total for both cities, the
frequency of clinical diagnosis of each
type was quite similar to diagnoses
in Hiroshima,

Biopsles were recommended without
knowledge of the patient's exposure status
in 114 cases in Hiroshima, and 17 1n
Nagasaki, corresponding to 37 and 38 per
cent respectively, of patients with thyroid
A subdivision of biopsy
recommendations according to physical
finding is shown in Table 2.
recommended in about 80 per cent of the

enlargement.
Biopsy was

cases with single nodules, 50 per cent with
mul tinodular glands, and in 3 per cent of
the cases with diffuse goiter. Out of
the 131 biopsies recommended, 70 were
actually performed and 41 were refused
for various reasons (Table 3). Twelve
patients were examined by the ABCC surglcal
consultant prior to the contemplated
biopsy, wheo at that time suggested that
the procedure be postponed and the patient
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observed carefully during the interim.
In addition, 8 patients were unavailable
for followup study for a variety of reasons
sueh as lack of time,

or concurrent

treatment at another hospital.

The distribution of physical findings,
biopsy recommendations, and biopsy follow-

up
shown

among the four exposure groups is
in Table 4 for hoth While

there is a random distribution of the three

cities.

types of thyroid enlargement among the

four exposure groups in Nagasaki, single

nodules were diagnosed with greater
frequency among patients of exposure
Group 1 in Hiroshima (. N2<P< 01) .

examination of the distribution of single

However,
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TABLE 4 THYROID CARCINOMA ADULT HEALTH STUDY JULY 1958-JULY 1961, BIOPSIES RECOMMENDED
AND PERFORMED BY DIAGNOSIS, EXPOSURE GROUP, AND CITY
54 19584E T B —19614E 7 HitfT & bz AEFRBEO PIRIMRFRIC 510 5 ZWr o, #OREER,
H & OERHT I o i - CERE L 2 S
HIRDSHIMA 1L [ NAGASAKL  fi
CATEGORY EwnwasamuPﬁ$w|an EXPOSURE GROUP HMRF| TOTAL
O 1 2 3 i i 1 2 3 4 i
DIAGHOSIS HELAT R
SINGLE NDDULE HoHS 44 18 16 74 102 1 3 8 5 15
MULTIPLE NODULES ZRGEITE 18 | 19 | 14 7 58 1 2 | 1 1 5
DIFFUSE GOITER R PR TR g 42 27 | 42 150 3 g8 | 8 7 25
TOTAL it 101 79 57 73 310 5 (] | 16 13 45
BIOPSY RECOMMENDED B4 LA #LEE R E
SINGLE NODULE LI S IR a1 18 15 21 85 1 a‘ 4 3 11
MULTIPLE KOODULES B AL B 8 8 2 24 1 2 1 1 5
DIFFUSE GOITER A R AR 1 0 3 1 5 0 0 1 0 1
TOTAL # 38 | 26 | 26 | 24 | 114 5 6 4 17
BIOPSY PERFORMED R L BN
SINGLE NODDULE Hi - g T 19 8 7 10 44 0 3 | 1 5
MULTIPLE MNODULES B2 TR ES 4 3 q 1 15 0 1 0 0 1
DIFFUSE GOITER G AR R AR 1 0 3 1 ) 0 0 0 0 0
TOTAL at 24 11 17 12 B4 0 4 1 1 6
PATIENT REFUSED Mt ieal B
SINGLE NODULE W FE R g 9 8 9 32 0 0 2 1 3
MULTIPLE NODULES £ AR 0 z 1 1 4 0 0 1 i 2
DIFFUSE GOITER AR AR IR 0 0 0 0 0 G 0 0 0 0
TOTAL it ' B | 11 ok e 0 36 0 0 3 2 5
BIOPSY DEFERRED ME G L 2 HLE R
SINGLE NODDULE LS i 3 1 1 0 5 0 0 1 0 1
MULTIPLE NODULES e SEiTRE 1 2 o 0 3 1 1 0 0 2
OIFFUSE BOITER 8 1 TR AR R 0 | 0 0 0 00 i 1 0 1
TOTAL 3t 41 3 il e ! 2 | o 4
PATIENT UNAVAILABLE 344 ge] 1 el i o2 6 1 0 0 1 2
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nodules bilopsied shows a fairly constant
biopsy rate (range 42-45 per cent) within
each of the four groups in Hiroshima. Thus
exposed subjects demonstrated neither
greater willingness nor more reluctance to
participate in further diagnostic studies.
A similar analysis cannot be made in
Nagasaki in view of the smaller number of
cases and fewer biopsies performed. In
both cities however, the patient refusals
and biopsy postponements appear to be
randomly distributed among the four groups
for all types of thyroid enlargement.

In the Adult Health Study, 21 patients
with histologically confirmed thyroid
carcinoma were seen. The pertinent data
relating to these patients 1s detailled in
Table 5. All cases were diagnosed as a
result of the routine Adult Health Study
medical examination, with the exception
of cases 6, 11, 12, and 18, which were
diagnosed elsewhere, just prior to the
inception of the current study in Jyky
1958. The radiation dose estimates (total
gamma and neutron) received by the exposed
patients are recorded in column five of the
table as the TO' dose,ﬁ’7 as compiled by
the ABCC shielding section.®

The distribution of the 21 cancer cases
by exposure group is shown in Table 6. In
Hiroshima, Exposure Group 1 contains 10 of
the 18 patients seen in that city, a
finding which statistically is of moderate
significance (.02<P<.05). When the figures
for both ecities combined are considered,
10 of the 21 cases fall within Group 1,
a slightly significant distribution.
(+05<P<.10), However, if only the 17 cases
diagnosed as a result of the Adult Health
Study examinations are considered, a
slightly different distribution is seen
(Table 6). All four cases diagnosed at
other hospitals were in the proximal
exposed group, and their elimination from
the analysis results in a distribution
that does not depart significantly from
chance (P>, 30).
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TABLE 5 THYROID CARCINOMA ADULT HEALTH STUDY JULY 1958-JULY 1861, LIST OF CASES BY SEX, EXPOSURE,

ABE, AND PATHOLOGICAL DIAGNOSIS
#£5 1958 7 H—1961E 7 HiZfT& b N ANREREO BRI IC b 255, HBX AR, ERE,
B & U R o fER - &
EXPOSURE fEHER ST AGE G
Hﬁ;;iﬂ SEX| cpoup| DISTANCE }T570 AT AT PATHOLOGICAL DIAGNDSIS PROCEDURE
izl [ e METER RAD |EXPOSURE |[DIAGNOSIS 153 0 0 2 E W h ik
S S| B Bidk m RIS O | 35 W% (R G
1 r 4 HONEXPDSED L 27 a1 PAPILLARY ADEMOCARCINOMA BIOPSY THYROID MODULE
JE R Lk Nt H AR NG S B o BRI
PAPILLARY ADENOCARCINOMA EXCISION. NODULE
1 1300 274 412 e 5
2 J I 38 : 5 i 0 IR 4
PAPILLARY ADENOCARCINOMA BIOPSY THYROID NODULE
1] =} 3 e
. ] 2 337 o 53 2 15K S i 00 HLBE AR I
PAPILLARY AND FOLLICULAR BIOPSY THYROID NODULE
M 2 1315 257 16 a1 L R
+ CARCINOMA  FLUE D ok 435 .
THYRDID ADENOCARCINOMA BIOPSY THYROID NODULE
5 F 1 1240 359 19 34 1R T ’
PAPILLARY AND FOLLICULAR CERYICAL NODE BlUPSYt
8 O .15 SZs a2 64 CARCINOMA FLBETEITNOPESS |8y ¥ /515 o SR
FOLLIGCULAR CARCINOMA HEMI THYROIDECTOMY
1 12 1 1 G il Sainh i
! F g0 20 % b i1 Tl 4 LI T 00 ) B i
~ FOLLICULAR AND PAPILLARY HEMITHYROIDECTOMY
8 3 1 920 1495 s 50 CARCINOMA P HuPE SUME e | LIRS T I W) PR 6
FOLLICULAR CARCINOMA RIOPSY THYROID NODULE
130 2 17 i3 S R s g . L b
s Bl *® 209 i i1 e P A IR A5 B 00 LRI
PAPILLARY ADENOCARCINOMA BIOPSY CERYICAL NODE
1 1 2 v 2 = 5
9 b4 0 e ! ; L0 P I A > S BRO ML IR
THYROID ADENOCARCINOMA THYRUIDEBTDMYT
1 FA] BUO O I B0EE 1 [R24 37 SR TR I 21K T ) B
FOLLICULAR ADENOCARCINOMA TH*ROIDEETUMTT
1 1] 20 1 0 e i ; P
Iz F e ; : 15 b I 14 85 6) B i
PAPILLARY CARCIMNOMA BIOPSY THYROID MODULE
] [ 12 ¥ iRty e B
13 F peed 3 <> - SL08 1 0 R B T o) B R
NONEXPOSED PAPILLARY CARCINOMA BIOPSY THYROID NODULE
14 F 4 e = 27 42
I 4 ;
15 F 1 877 1825 21 16 {qL}EFULAR CARCINOMA BIOPSY THYROID NODULE
i1 W .
b < 3 3400 2 24 37 i}P!F}ﬁRY CARCINOMA BIOPSY THYROID MNODULE
FLmE R4 P
1 F 3 3200 i 78 43 PAPLLLARY CARCINOMA BIU:SY THYROID NODULE
THYROID ADENOCARCIMNOMA THYRUIUECTOMYT
i] o SR 3
LB Wely 1t N o 10 45 506 445 AR T ) B2 i
THYROID ADENOCARCINOMA THYROIDEGCTOMY
p'd 1489 12 20 > i
1 E 3 8 a3 ; AR I ) B il
PAPILLARY ADEMOCARC INOMA BIOPSY THYROID MNODULE
% i b0 bt it B S8 IR T T 00 AL 3R I
21 M 2 1208 l 413 § 21 P!PJLLRR* ADENOCARC I NOMA BIU:SY THYROID NODULE
tniagnosis confirmed outside ABCC prior to July 1958.
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TABLE 6 THYROID CARCINOMA ADULT HEALTH STUDY JULY 195B-JULY 1961, NUMBER OF CASES
BY SOURCE OF DIAGNDSIS, EXPOSURE GROUP AND CITY

£6 195847 H—-16LETRICITobh 2l ARBEAZO FRIREFRIZ 51T 2 ZHTERAL,
HRBR, & UEH B O EGR

ALL SOURCES OF DIAGNOSIS INITIAL DIAGNOSIS AT ABCC
ciTY A TR H ABCC T#w T2l & /6l

i EXPOSURE GROUP  #EHRAPE EXPOSURE GROUP  BEHREF

1 2 3 4 1 2 3 4

HIROSHIMA 5 JE: 10 3 3 2 7 2 3 2
NAGASAKI £ Ui i 3 0 0 0 3 0 0
TOTAL & 10 8 3 2 7 5 3 2

TABLE 7 THYROID CARCINOMA ADULT HEALTH STUDY JULY 1958-JULY 1961, NUMBER OF CASES
BY SOURCE OF DIAGNOSIS, DISTANCE FROM HYPOCENTER, AND CITY

%7 195847 A—196lET BitiT b 2l ABERAE BRIREFRIC B 1T 2 B IHR MG,
TR RRER, & & ORI o RE ) $L

ALL SOURCES OF DIAGNDSIS INITIAL DIAGNOSIS AT ABCC
Gir Tl s h ABCC T T 2 = h il
cITY DISTANCE IN METERS Ui D OiMm [DISTANCE IN METERS MUt L D OililEm
i 0- 1400- 3000- |NONEXPOSED 0- 1400- 3000- |NONEXPOSED
1399 1999 3499 JEHR 1389 1999 3499 I
HIROSHIMA [LF 12 1 3 2 9 0] a 2
NAGASAKI  EuF 2 1 0 0 2 1 0 0
TOTAL &t 14 2 anas 2 11 1 3 ?

I1f patients are regrouped according to

distancesfrom the iyposenter (TAb1CSEH BRLHE & D o BEBED S HE L & A RS R

(227 ), 21 1S A0 —1399m 0 Hb TR L

t\éﬁfﬂﬁ@ﬁmmﬁwm%fﬁtﬂhaa AR
occurring 0-1399 meters. The distri- Iidd O HUE A ATITICHIM L T v d 2 & &1, L
bution of the Hiroshima cases is highly

significant (P<001), and analysis of the
data for both cities combined shows a Ll DR A 5 L TR LT L, E O
prevalence of thyroid carcinoma among the A T - BE O LR IR S0 A7, oo TAINTH
more heavily exposed that is also highly : :
significant (P<.001). Again, if only tiose B(P<.001). X, & LABCCOBTTHRREIN
cases detected within the ABCC medical ARG OB EEE S E, TRE O O
cliniec are included, the number of heavily FERE A3 Yk 2 o, IR OSUE oA ML
exposed within the Hiroshima population is
reduced by three, thus reducing slightly

significant increase in the prevalence of
thyroid carcinoma is seen among those more
heavily irradiated with 15 of 21 cases

—
L

BOIER O SE s THETH NP <001 ),

Xl A2 LI24A5(.000<<P<.01). LAL

the significance of the data for that city W 7 O o PE HE R 0 TR IRIR O BTUE 1, ABCC T
{(.001<P<.01). However, the prevalence of W XN B AR S T 4 ff’if"f}.{.t LR

thyroid carcinoma among the more heavily i - v

THIET <P <
exposed in both cities combined remains CAETHS(.001<P <.01).
highly significant (.001<P<.01) when only

cases detected at ABCC are included.
e AR I 7 o SR L2328 6 h 2 PRI

Of the 21 cases of thyroid carcinoma - o i : s
. 215 16FE e F, SEIXB FTHE. TEDS

found in the Adult Health Study population,
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16 were seen in females and 5 in males, or
a ratio of 3 to 1.
is similar to that seen for thyroid
carcinoma at Hiroshima I_.’niversityR but
differs from the overall Adult Health
Study ratio of 2 to 1. Of the 5 male
patients with carcinoma 4 were exposed
N-1399 meters, whereas 10 of 16 females
were similarly exposed.

The female/male ratio

DISCUSSION

The current study, carried out during a
three year period, has shown that thyroid
carcinoma is more prevalent among patients
who were heavily exposed to radiation at
the time of the atomic bombings in 1945.
A1l physical examinations and diagnostic
studies were performed without knowledge
of the patients' exposure status, resulting
in a relatively constant biopsy rate for
As noted
previously 4 of the 21 cases had bgen
diagnosed at local hospitals just prior to
the beginning of this study in July 1958.
Since prime emphasis often is placed on

all four exposure groups.

selective examination of exposed survivors
at the local hospitals, these cases were
eliminated from the statistical analysis of
the ABCC data as described earlier. In
order to remain totally unhiased, such a
study should not routinely Incorporate
data obtained from other centers where
data collection is heavily weighted in
favor of the exposed.

The cases of thyroid cancer presented in
this report comprise 6 per cent of all
cases of thyroid disease seen in Adult
Health Study patients during a three year
period. This frequency is comparable to
that cited by Sano et al,g who collected
data by questionnaire from 104 Japanese
hospitals and found that thyroid carcinoma
accounted for 4.7 per cent of all cases of
thyroid disease in Japan. However a higher
incidence was given by Kusunoki et 21" At
Hiroshima University Medieal School who
found that thyroid malignancies comprised
13 per cent of the total number of cases

LFOBFIuTAHFEEF3: 1THE. ZOBK
hRFEBATFS OFRIMEIOVWTRSh k3
kT H BN, MARERNESAOLEZNL &
BRLZ. BroBAAS AT 4HIF0—139 m

OHETHBLALOTHAN, KTEELHF
0% & i gL T3
Z %

3 AR b 2 ERE S R 20 MEIZ 19456
(2 O INURE B G A 1 2 B BRI SE R R A
mwIEERLE. PELLUCBHHRER T
THmRAEOBBRIKRARECERLZDT, 47
OWAREE LD LBy i U2 I T HLERSE
MAFH b, oy, 214 fHlizZ o
A AL X 19589 7 I AT IZABCC LISt o
W TBlsh s WHokETE, EsERE
AR BMHTA0T, fMidnkIicIhs0
TE & ST 2 SR L 2. XD ESE
CBRLETA AL, 2oL EHBEIHEBRO
ﬁ*+#ﬁfﬂ@uuzm5ixéABchH#mﬁH%#%

Lo YR R ALAANTIELE S 2.

ZOZIHE U 2 RIS O SEF RO,
(02 0 N BRE 3 T8 W& A PR D A R e
ND6%BIZHE. oKX, S FEME
A0 T 14 | Aowilih ok ey, HA
T3S SRR EAED O 4.7% HTHUIRIRE T
HHEVITHEEMLTVS. LAL, BEBK
FAREE RS L 2 AR IR AR 0 13 % 13 HAR IR
S I A5 LB RFEREO

fHE A LTLRY, ZoERINMEDRE
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of thyroid disease seen at that hospital.
They diagnosed thyrold cancer in 24 of
approximately 20,000 outpatients, an
frequency similar to that seen in the
current report where 21 cases occurred
among approximately 15,000 patients.

While the overall frenquency of thyroid
carcinoma in the Adult Health Study may not
depart greatly from that cited by others
for Japan, the age distributions differ
significantly. In the Adult Health Study,
42 per cent of the cases occurred within
the 30-39 year age group. Figure 1 shows
the age distribution of the Adult Health
Study population, Adult Health Study
patients with thyroid cancer, and Hiroshima
University patients with thyroid cancer.
In marked contrast to the age distribution
of the Adult Health Study cases, 42 per
cent of those seen at Hiroshima University
occurred within the 50-59 year age group.
There are several possible explanations for
this shift toward the younger age groups.
It is possible that the diagnosis of
thyroid cancer is being made at an earlier

v, oL, YoRAE20,0008 241z
FIRRES B L. ZoHEIE, 15,000 %
2l AR RN AREEORELE LR LTV S,

N B RE S A oo IR R o0 BELUIE U3, o BF
KEHEABE LA ASEOBIRIREOHE & &
FEErEbLAVEITH D, EminHoERE
HETH L. WARFERR T, AEHD42% H30—
39X O EEEEE IR S A, XL 1z el AHR IR A
FHOPRBEEER LA, PIUIEBAY
gk @ i MkmEz g L2 d 0FOF
BAN AT A0 & o7 U Ao bl AR R 1 o0 AE 1] oD IF B
SHEFELLRLY, KT, BRI O42%
AE0—59F i Ic R AT VwA. AR
FOUTHEEHUILCRREN DG4 ORI
AEIFLNE. T bbb, PIELBEIZES SV el

HIOMOMELEZTHEVAN, £FOMERE

FIGURE 1 THYROID CARCINOMA ADULT HEALTH STUDY JULY 1858-JULY 1961, PREVALENCE BY AGE AND DISTANCE
FROM HYPOCENTER, COMPARED WITH HIROSHIMA UNIVERSITY MEDICAL SCHOOL DATA
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age by means of routine physical exami-
nétions of persons who would not ordinarily
underge such evaluation until a much later
age. Another possible explanation could be
the occurrence of either more single
nodules or a higher biopsy rate in the
younger age group. examination
of the distribution of nodules and bilopsies
by age group shows a constant ratio of
single nodules to persons at risk for each
age group between the ages of 30 and 69.
In addition there was little variation in
biopsy rates between any of the age groups.
A third explanation might be that of
radiation induced acceleration of the

However,

disease process with no overall increase
in the total number of cases. Thus the
carcinomas seen in heavily exposed young
people might have developed ten or twenty
years later if the added stimulus of
radiation had not been superimposed. Among
cases occurring in the younger are groups
of the Adult Health Study (Fig. 1), over
80 per cent were exposed 0-1399 meters
while in
than 50 per cent of the
similarly exposed.

the older age groups fewer

cases were

that this
preliminary report concerning the results

It must be emphasized is a
obtained on only the first three years of
a long term project. At the time of future
examinations it is hoped that more patients
will consent to biopsy so that a definite
histologie diagnosis can be made in as
high a percentage as possible. 1In view of
the finding of a significant prevalence
of single nodules among Group 1 subjects
in Hiroshima, observation of this group as
they return for the periodic Adult Health
Stndy examinations over the next ten or
twenty years will be especially important.
It is only through continued periodic
medical evaluation plus biopsy examination
that the natural history of these nodnles
can be studied and the number evolving

into carcinoma accurately defined.
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