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Table 1. Thyroid carcinomas associated with two other primary cancers
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Figure 1. Thyroid carcinoma and another primary cancer
[ FRR IR 45 do O (th B 3 IR S 1 e

2. Prevalence of another primary cancer among 536 autopsies with thyroid carcinoma by estimated radiation dose

FRCIR I 536 1 4 0F & R B 2 I SEMEAR O MRE : HETEARALAL L. B



ASSOCIATION OF THYROID CARCINOMAS WITH OTHER PRIMARY CANCERS
BRRBEEBCMESERXEEOHRE

HIROSHIMA — NAGASAKI

5 B

INTRODUCTION

Primary thyroid carcinomas occurring in association with
primary cancers of other organs have been reported
infrequently. Shimaoka et al! described 10 such cases
among approximately 2000 consecutive autopsies of cancer
patients (0.5%); they found a total of only 165 reported
cases in their review of the literature through 1963,
However, Butler et al* have indicated that the association
may be found quite frequently when thyroid glands are
searched for occult primary carcinomas by thorough
pathologic methods such as subserial sectioning. They
demonstrated primary thyroid carcinomas in the portions
of thyroid tissue removed during wide-field laryngectomies
in 6 of 120 patients (5%) who were operated upon for
primary squamous cell carcinomas originating in the head
or neck.

In this present series,® thyroid carcinomas were demon-
strated in 536 of 2938 autopsies (18 %), including 172 cases
in which the thyroid carcinoma occurred in association
More than 96% of the
thyroid carcinomas were occult; very few of them affected,
in any known way, the life or health of the persons who
had them.

with other primary cancers.

A major aim of this study was to analyze possible carcino-
genic effects of ionizing radiation from the atomic bombs
of Hiroshima and Nagasaki in 1945, It has already been
shown that there is a significant relationship between
thyroid carcinoma (predominantly occult) and atomic
radiation, although among the 536 cases of thyroid
carcinoma observed in this series, there are only about 40
more than would be expected if there were no radiation.?
One manifestation of a general carcinogenic effect might
be an increased tendency in persons exposed to radiation
to develop multiple cancers. Another study is considering
that possibility; the present report is limited to those cases
of multiple cancer in which thyroid carcinoma is one of
the neoplasms.

MATERIAL AND METHOD

The autopsy series is drawn from the JNIH-ABCC Life
Span Study, a fixed population of almost 100,000 persons

.
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resident in Hiroshima or Nagasaki in October 1950.
It consists of persons who were exposed to the 1945 atomic
bombs, and matched comparison groups. Since 1961,
about 40% of the deaths occurring in the sample have
been included in the autopsy series. For this period, the
series is essentially free of selection bias with respect to
radiation exposure

In almost all cases, an estimate of the amount of direct
gamma and neutron radiation received at the time of the
atomic bombs (ATB) had been calculated based on the
tentative 1965 dose (T65D) estimation method® Indirect
radiation, from fallout or induced radiation, was quite
small for most subjects® and was disregarded in this
analysis.

From 3067 consecutive autopsies, all or part of the thyroid
gland was available for reexamination in 2938 cases
(1545 men, 1393 women). In 2035 cases, the complete
formalin-fixed thyroid glands were reexamined by careful
visual inspection of slices of the glands at 2-3 mm intervals.
Sections for microscopic study were made of grossly
abnormal regions and also at least one section was made
from each lobe even if no gross lesions were seen. About
five histologic sections from each gland were studied
microscopically.

In the remaining cases, the method was modified because
in some cases part of the thyroid gland was not available
for review and in others the entire gland had been
embedded (step-sectioned) for microscopic examination.
The histologic sections and tissue blocks from the routine
autopsy were available for reexamination in nearly all
cases, Additional information about the population sample,
the pathologic material available, the methods of study and
the criteria for diagnosis of thyroid carcinoma has been
presented elsewhere3

Information regarding the presence or absence of cancers
of other sites was recorded directly from the autopsy
protocols but a review of each of the diagnoses was beyond
the scope of the present study. Cancers, other than
primary thyroid carcinoma, had been diagnosed in 1017
autopsies (572 men, 445 women).

RESULTS

The gross and histologic features of the 536 thyroid
carcinomas (254 men, 282 women) in this autopsy series
have been presented in detail elsewhere37 The 172 cases
(83 men, 89 women) associated with other cancers were
generally representative of the entire group; 165 (96 %)
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were occult papillary carcinomas, 4 were papillary carci-
nomas larger than 1.5cm, and 3 were follicular carci-
nomas. Most were very small; 97 (56 %) were 0.2 cm or
less in greatest dimension. Multiple foci of carcinoma
within the thyroid gland were present in 58 cases (34 %)
There was no predilection for any lobe or region although
the tumors extended to the thyroid capsule in 99 cases
(58 9). Metastatic thyroid carcinoma was found in cervical
lymph nodes of 19 cases (11 %), including 5 cases in which
the primary thyroid carcinoma measured 0.2cm or less.
None of these 172 cases of thyroid carcinoma had distant
metastases (beyond cervical lymph nodes) demonstrated at
autopsy and in none was thyroid carcinoma considered

to be a contributory cause of death.
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TABLE 1 THYROID CARCINOMAS ASSOCIATED WITH TWO OTHER PRIMARY CANCERS
#1 OO QRN & R L 2 PIRIRE

Thyreid carcinoma

MF No. Age Sex

F B 4 Sites of other primary cancers
EAT TS A i Size Type il o JT 5 48 o) 8 i
KEE i 451

63 M % 03cm Papillary FLEAHE Stomach, Lung ",

66 M % 0.03 Papillary L3 Pancreas, Prostate  Jih&, il 320

67 M % 0.09 Papillary FLE# R Rectum, Lung WA, B

69 M #H 0.2 Papillary L3R Pancreas, Prostate W, #3203

69 M H  0.07 Papillary FL8A4E Esophagus, Lung  f&itf, i

75 M % 0.3 Papillary $LEAIX Duodenum, Prostate - Z1&0%, i A%

82 M % 0.02  Papillary FLEAK Stomach, Lung ", hi

84 F & 1 Papillary FLER Stomach, Cervix W, FE#HY

One or more primary cancers, other than thyroid carci-
noma, were present in 1017 (34.6 %) of the 2938 autopsies
with thyroid examinations. Of the 536 autopsies with
primary thyroid carcinoma, 172 (32.1%) had another
primary cancer. Conversely, primary thyroid carcinomas
were found in 89 of 445 women (20.0 %) who had other
primary cancers, compared to 193 cases of thyroid carci-
noma among 948 women (20.4 %) who did not have another
primary cancer (P=0.99). Primary thyroid carcinoma
occurred as a second or third cancer in 83 of 572 men
(14.5 %) who had primary cancers of other sites, compared
to 171 cases of thyroid carcinoma among 973 men (17.6 %)
who did not have another primary cancer (P=0.15). Thus,
the presence of a cancer of another site apparently did
not enhance nor reduce the likelihood of finding a thyroid
carcinoma. Eight subjects had “triple cancers,” i.e., two
primary cancers in addition to primary thyroid carcinomas

(Table 1).

FURIR O B FE AT & 72 BIH 293816 @ 5 & 10171 (34.6%)
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MR 25 0 JB SEMERE AT v 4 948 A TUE, 193 8 (20.4%)
IZED 5472 (P =0.99) . FFRIERIRIMEEIZ, fhigs -
[EFMHE A 55 572 A 3 5830 (14.5%) 126 =, &
SVEE=FEOBE L TEDSNZDIZLL, WIS
DFEFEERA 5 WEB 973 ATI1E, 171 (17.6%) 1238 ¥
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Subdivided by site, none of the cancers were signifi-
cantly associated with thyroid carcinoma (Figure 1). The
95% confidence limits for the observed frequency of
associated thyroid carcinoma with each “other cancer”

site included the frequency (18 %) of thyroid carcinoma in
all 2938 autopsies.

Reports based on this same autopsy series have shown
that the prevalence of thyroid carcinoma in the 0 rad dose
group was 16% and there was a significant increase in
the prevalence to 23% among persons exposed to 50 or
more rad ATB? The 172 cases of thyroid carcinoma
associated with other primary cancers and the 364 cases
of thyroid carcinoma without other cancers did not differ
significantly when compared for radiation exposure. Among
persons with thyroid carcinoma, an increase in frequency
of associated cancer was not found in those exposed to
1-49rad or to 50 or more rad ATB (Figure 2).

DISCUSSION

The method of thyroid examination is an important
consideration when comparing the reported frequencies of
thyroid carcinomas. Other studies®® have shown that
special examinations employing multiple slicing of the
thyroid glands reveal many more thyroid tumors than are
found in routine autopsy examinations. In this autopsy
series, more than 80% of the 536 thyroid carcinomas
were found at the reexamination.

It follows that, in an autopsy series of persons with cancer,
the frequency of finding an associated thyroid carcinoma
depends on the method of thyroid examination. In this
and other series then, it must be recognized that the
frequency of the association is underestimated, because
subserial histologic sectioning of the thyroid glands
probably would have uncovered even more tiny carcinomas.
More than 96 % of the thyroid carcinomas in this autopsy
series were occult lesions. Their clinical significance has
been discussed elsewhered: 10

To determine whether thyroid carcinomas occurred more
frequently in persons who had other cancers, comparisons
were made within this autopsy series, because other
reported series may have been studied by different methods.
It was concluded that the frequency of the association
between thyroid carcinomas and other primary cancers

was not greater than expected.

Although some thyroid carcinomas in this series could be
attributed to radiation from the atomic hombs, a possible
general carcinogenic effect manifested by an increased
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FIGURE 1 THYROID CARCINOMA AND ANOTHER PRIMARY CANCER
B 1 FRIRAE & & U (B 83 5T % 1408
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FEMALE GENITAL TRACT #ff %5 | 18/83
BREAST L7 [ 7731
LUNG il 23/134
COLON & RECTUM #18  & Ui hs 164
STOMACH # 57/344
*ALL OTHER % @ fi l 51/343
“ALCANCERS T xTom 180/1052
ALL AUTOPSIES % il 1 fi //////////M 53612938

1 A 1
0 10 20 30%
PRIMARY WITH THYROID CARCINOMA
5 %6 M 4 PR I & 4 52
*Includes leukemias & lymphomas @ l#is L0y v /i s & b
**35 cases with 2 primary besides thyroid carcinoma are counted twice F4H® i1z == o i SEREME ATH B 3SR 2 MW L .

FIGURE 2 PREVALENCE OF ANOTHER PRIMARY CANCER AMONG 536 AUTOPSIES WITH THYROID CARCINOMA
BY ESTIMATED RADIATION DOSE
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frequency of the coexistence of thyroid carcinoma and
another primary cancer was not demonstrated. Many
reports!!  have attributed various cancers to radiation
from X-rays and atomic radiation. Therefore the finding
of an increased frequency of the association among persons
in the higher dose group was expected. That no such
relation has been found probably indicates that the
increases in these two categories are too small to be
detected simultaneously in this series. Among the thyroid
carcinoma cases in the higher dose group, an increase
from the observed 33% to about 50% in the cases with
both thyroid carcinoma and another cancer would have
had a 90% chance of being detected in a sample of this
Size.

SUMMARY

From this study based on the JNIH-ABCC Life Span
Study sample in Hiroshima and Nagasaki, thyroid carci-
nomas, predominantly occult, were encountered frequently
in thoroughly studied autopsy specimens, but they were
not more frequent in persons who died with other primary
cancers than in persons who died of other causes. Although
some thyroid carcinomas could be attributed to radiation
from the atomic bombs, a possible general carcinogenic
effect manifested by the coexistence of thyroid carcinoma
and other primary cancers was not demonstrated.

APPENDIX

This appendix presents the basic data in greater detail
and illustrates one of a number of special analyses designed
to search for possible associations between thyroid carci-
noma and primary carcinoma of another site.

Variation in the chances of finding thyroid carcinoma in
this series was shown to depend on the amount of material
available for reexamination and the sex of the individual.?
Accordingly, the expected number of cases in which thyroid
carcinoma would be found in association with another
primary carcinoma has been calculated by summing from
the following table the probabilities for each individual
case of that cancer site.

These expected values are compared to the actual number
of cases of thyroid carcinoma observed. For example,
there were six diagnoses of skin cancer (4 male, 2 female)
and one of these cases also had primary thyroid carcinoma
compared to a sum of 0.91 (=2/78 + 7/40 + 66/406
+66/406 + 57/295 + 57/295) expected cases.

AT, REAREREE & (005 32 00 S5 S0 o) BF 5 o0 SELEE 0 16T
LEZ-oTHbWELEROEW D54, 2L OWET
" AV ADOWMAXECFERKSRICL s THETS
ERBNRTVS, Lad->T, SERMOMBEE IbNT
I, BHREOHEISHMT 260 TFRLA. LAL,
IDOEIEMFERO Wbz b 5 EZ B L,
BELL, SEOHBEATIE, HEIZHET 282 % bH
ODTLLwld, AFBICEMTEL» 20 TH S .
AR O BIRIRE G 0 5 B, BRI & iES o8 o
HFFEEA33% 5 H150% 12N L TwihlE, ZoREOK
EEsOWMEAOTHENE, WUOMETCEMTE-Th
9.

O 08

L )

EMg ¥ £ U R 1Z 51 5 FF— ABCC % B HA % it
RELAEZOWETE, SIBMBORMEBECL-T
F& L THEEORRIBE A SHRBR S b, (bl
DEBEBTIRCL ABIRO 5N 5 Z0HEY, 20
MOFERDEHE LD LBV ERBEDSNL - BIE
IR 0BT &, FBREGHHCERT 2 L £ 2 5 h kP,
S Y % R A SR ATHUR IS & 2 o (o T S O fif
EoTHMNLZLEFEDENE h o /2.

T

ZOFERICE, EREREESSIIELITTE LB,
FLRNRSE & Mo SO0 5107 5 T R o PR 0 F i % 3
NRELDIZEF@E SRV DAOBRNBHIFOO LS %25
bas.

IS OWMEFNC 13 5 PRIGE R OTHEME L, T
BICFHATE S MBI O SEMOMESIC L -TESR
ENBHZEABOLATVS.S LiEHoT, MKSD
R & IR OB SED R X M A EHO TR,
EFNEFNOWEMIIOVTOEROFEEL2 KO ESL S M
BLTkA chooFEHE, EFCBRELARR
IR oD d & el U 7=,

PR, EMEmIIEH(BAR, L2H) b0, t0)
L0 1N EERIRBEOH IR s d, Zh
IZab L CME I £ 5 FREF0.91 (=2 778+ 7 740+
66,/ 406 +66,” 406 +57,7295 57,7295 ) T& 5.



Prevalence of thyroid carcinoma

IR IR o) A 9
. Male % Female #%
Material
H Thyroid carcinoma/Cases Thyroid carcinoma/Cases
FRRRRHS /7 RE 7 B PR AR s 5E 1 2

Routine slides only
WUHBA T4 Koz 2/ 78 2/ 58
Incomplete thyroid
RO — & ... 7/ 40 9/ 47
Complete thyroid
R D L 66/406 57/295
Special study
B 15/ 70 22/ 57

One male who had thyroid surgery bui no thyroid carcinoma is omitted
FRBOFR AR 2, PRBMOBO SN G2 o2B 1 FHIEHHL ~.

Thyroid carcinoma

Cancer site Cases | FA O 1 a5 Observed 2 /Expected
Ha A T Observed *  Expected  B%EH 2 /T
WEE T
Skin B ... 6 1 91 1.10
Breast L ... 31 7 6.47 1.08
Lymphoma UAL 31 5 4.94 1.01
Leukemia 32 4 4.02 .99
Bone | g 1 4} 16 .00
Liposarcoma HEMFPRE ...oooooviivviiiieinnn, 3 1 .25 3.97
Upper respiratory tract L&0FMRER ... 16 2 2.88 .70
Lung B sepmamaseneenmps 134 23 21.02 1.09
C.N.S. PHTER L. 7 0 .96 .00
Mediastinum #FHE 2 1 .38 2.60
Oropharynx including salivary BEEN % & & OFEmAGE .. 11 0 1.97 .00
Liver i ........ 42 8 7.20 1.11
Gall bladder fH# ........ 33 2 5.30 .38
Bile duct BEAF i 19 1 3.68 27
Pancreas 41 9 6.58 1.37
Esophagus 1 33 8 5.46 1.46
Stomach L OO 344 57 60.43 .94
Other G.I. tract Z O WIBE ... 10 2 1.66 1.21
Colon 32 6 5.69 1.05
Rectum 32 5 5.76 87
Urinary tract TR .. 25 3 3.62 .83
Urinary bladder J ¥ ..... 20 5 3.40 1.47
Male genital B .. 54 9 8.80 1.02
Vagina o 2 1 .58 1.73
Uterus and cervix THE & LU FEH ... 68 17 13.82 1.23
Tube IR .. 1 0 .39 .00
Ovary P 4 14 1 2.93 34
Parathyroid _EH /A& e, 1 0 .19 .00
Thymoma BAAREE ..o e 2 0 .33 .00
Undetermined B ..o e 5 2 43 4.64

1. 35 cases with two primary cancers are counled twice. B HEMH Z 2w 5 h 23512 2 B L 7.

2, 8 cases with two primary cancers in addition to thyroid cancer are counted twice.
EAR IR LUSH 12 RS A 2B S h BHI 2EMREL .
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