RERF TR 4-80

TECHNICAL REPORT
RERF TR 4-80

E A

AN AUTOPSY CASE OF THYROID CANCER DETECTED IN AN ATOMIC BOMB
SURVIVOR FOLLOWING RADIOTHERAPY FOR TONGUE CANCER

EROMSBRAFERRINL-ARBED | RIBHBEL LM

KAZUO NERIISHI, M.D. #i%:f15

RADIATION EFFECTS RESEARCH FOUNDATION
MEEA M O R R OB R R AR

A cooperative Japan - United States Research Organization

H X # B M % # M



ACKNOWLEDGMENT
H OB

Deep appreciation is expressed to Dr. Tsutomu Yamamoto, Assistant Chief Depart-
ment of Pathology; Dr. Hisao Sawada, Acting Chief, Department of Medicine;
and Dr. John A. Pinkston, Department of Medicine; for their kind review of the
manuscript; and to Dr. Yasuo Fukunaga, Second Department of Internal Medicine,
Hiroshima University School of Medicine, for making his data available.

B EE B TR Ao Ll A 55 B AR R &0, YO HE B PR 46 40 B (¢ B, BEER 0 Dr. John A.
Pinkston 2RI L E+. /2, AHARMIBOAIRBKFESESE NEHE A ER %S
IC#EERL ET.

A paper based on this report was published in the following journal:
FREICE T RLITFTREOBEZ HBIREh /.

iz B[ % — The Journal of the Hiroshima Medical Association
33:999-1002, 1980

RERF TECHNICAL REPORT SERIES
BB EMESEE

The RERF Technical Reports provide the official bilingual statements required to

meet the needs of Japanese and American staff members, consultants, and advisory

groups. The Technical Report Series is in no way intended to supplant regular
journal publication.

RO AR S 8, OARMMEA, M, HMENOERIZEZ A0 HFEmEIC
LA LRBMELEBRTH S, EMBMENE AL AR EREFLIZADEILOTIIZ L.

The Radiation Effects Research Foundation (formerly ABCC) was established in April 1975 as

a private nonprofit Japanese Foundation, supported equally by the Government of Japan

through the Ministry of Health and Welfare, and the Government of the United States through
the National Academy of Sciences under contract with the Department of Energy.

ORI (GLABCC) 1k, BAISOEARIHIZARKBEAL LTHELA. ZOERIIOXABTOESSE
EL, BAERESHOMEBE, KERZALF-AHLOBHIR T RBEELREOMBMEL +#L-THT 5.



RERF TR 4-80

jjﬁ;ﬁﬁ RADIATION EFFECTS RESEARCH FOUNDATION

RERF @ M & A oM B ok

O %

fir

AN AUTOPSY CASE OF THYROID CANCER DETECTED IN AN ATOMIC BOMB
SURVIVOR FOLLOWING RADIOTHERAPY FOR TONGUE CANCER

FEROMNBEFRERERIN-PRBRED | FIHB%E S E %0

KAZUO NERIISHI, M.D.( #if % )

Department of Medicine
fE B 46

SUMMARY

It is established that exposure to radiation is
associated with the development of thyroid
cancer. This report describes a case of thyroid
cancer found at autopsy in an atomic bomb
survivor who also had received radiotherapy for
tongue cancer.

The patient, a female, was exposed to A-bomb
radiation (38 rad) at age 29, and at age 60 was
found to have squamous cell carcinoma of the
tongue, She received chemotherapy and
Maruyama vaccine, as well as a course of radiation
therapy (9,000 rad to the tongue and 12,000rad
to the neck), but expired 20 months later. At
autopsy, in addition to tongue cancer, the
thyroid gland was found to contain multicentric
papillary adenocarcinoma in both lateral lobes.
In addition, both cancers had metastasized to
cervical lymph nodes.

It was of interest that the thyroid cancer in this
case was noted following two separate radiation
exposures. The tumor was multicentric papillary
adenocarcinoma, a histologic type reported to
be associated with radiation exposure. It is
suggested that the thyroid cancer may have been
induced by A-bomb irradiation, since the latent
period between irradiation for tongue cancer
and diagnosis of thyroid cancer was only 12
months,

INTRODUCTION

It is well known that radiation is carcinogenic.
This report concerns a case of thyroid cancer
detected at autopsy in a person exposed to
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A-bomb radiation who also received radiotherapy
for cancer of the tongue. A study was also made
of histological changes in the thyroid gland
which may be associated with radiation.

CASE REPORT

A 6l-year-old female (MF, exposed to
the A-bomb 1,500m from the hypocenter in
Hiroshima at the age of 29. She was married at
age 22 and gave birth at age 23. Estimated
A-bomb exposure dose was 38rad and past
medical history was unremarkable. Her father
had kidney disease.

Present Illness. She had been in good health,
with no history of major illness. Beginning in
1952, at age 36, she received periodic exami-
nations at ABCC and at her examination in 1952,
she was 150cm in height and 49.5kg in weight,
with good nutritional status. There was no
jaundice or anemia, nor abnormalities in the
thoracic or abdominal regions. No swelling of
the thyroid gland was noted. A burn scar was
noted in the upper dorsal region.

Gynecological examination revealed chronic
cervicitis and a cervical polyp. Hematological
examination revealed RBC 4,460,000, Hb
13.5g/100ml, Het 44%, WBC 11,700/mm?, with
neutrophils 74%, lymphocytes 12.5%, monocytes
6.0%, eosinophils 7.0%, and basophils 0.5%.
She subsequently received biennial examinations
and nodular goiter was first noted in 1960, at
age 44. At that time, her protein-bound iodine
(PBI) was normal (6.6ug/100ml).

She was also diagnosed as having hypertension
and iron deficiency anemia. Her blood pressure
was 180/90 mmHg, and unsaturated iron binding
capacity 295ug/100ml. Nodular goiter was
again noted in 1964, and she was found to be
euthyroid with a resin uptake of 21.4%, PBI
5.7 ug/100ml, thyroglobulin autoantibody test
(—), and turned red agglutination (—).

An electrocardiogram showed left ventricular
hypertrophy and a chest X-ray revealed mild
cardiomegaly. From about 1968, at age 52, the
goiter was no longer noted and thyroid function
tests were not performed. In June 1976, at age
60, a tumor was noted on the right edge of the
tongue. She was diagnosed as having tongue
cancer and underwent partial excision of the
tongue at the Hiroshima University Hospital.
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In October 1976 she developed cervical lymph-
adenopathy, and from January to March 1977,
she received 9,000rad of radiotherapy to the
primary site and 12,000rad to the neck, The
tumor decreased in size initially, but in September
1977 the disease began to progress. Chemo-
therapy was begun (Bleomycin 7 days 5 mg/day,
Mitomycin 10mg, OK432, 2KE 2/week,
Maruyama vaccine), but cachexia progressed.
On 13 January 1978 she developed massive
bleeding from the primary site and expired on
19 January.

Clinical Diagnoses. Cancer of the tongue with
metastasis to cervical lymph node,

Pathological Diagnoses. Squamous cell carcinoma
of the tongue; metastasis of squamous cell
carcinoma to cervical lymph nodes; papillary
adenocarcinoma of thyroid; metastasis of
papillary adenocarcinoma to cervical lymph
nodes; follicular adenoma of right lobe of
thyroid; bilateral acute bronchopneumonia with
abscess formation in upper left pulmonary lobe;
myoma of unstriated muscle of posterior wall of
uterus;  mild arteriolar nephrosclerosis with
cortical cyst; fibrous adhesions in thoracic
cavity bilaterally; mild arteriosclerosis of aorta,
coronary artery, and cerebral artery; cystic
infarct of left cerebral basal ganglia; cholelithiasis;
burn scar on skin of both upper extremities;
and mild edema of lower extremities.

Autopsy Findings. The autopsy was performed
25 hours after death. The surface of the body
showed a surgical scar and a 1.6 X 1.4cm fistula
on the right lower jaw. There was no palpable
adenopathy. A burn scar was noted extending
from both upper extremities to the back. The
abdominal cavity was unremarkable. The left
thoracic cavity contained 100ml of mildly turbid
fluid, and there was 10ml of pericardial fluid.
The cardiovascular system was unremarkable
except for hypertrophy of the left ventricular
myocardium. Examination of the respiratory
system revealed a malodorous necrotic pharyngeal
mucous membrane. Both lungs were congested
and markedly edematous. In the middle lobe
of the right lung a 7.5cm diameter abscess was
noted. The spleen and bone marrow were
unremarkable. The right side of the tongue was
deficient to the root and necrotic changes of the
mucous membrane extended to a portion of the
larynx. Both tonsils were necrotic, and both
parotid glands were firm and fibrous. The other
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organs of the digestive system were unremarkable.
The pancreas, kidneys, and other organs of the
urinary tract revealed no abnormality. A cystin
the left ovary and a 6.0X 4.0cm myoma in the
posterior wall of the uterus were found. The
thyroid gland weighed 16.0g, and nodules of
approximately 0.3 cm were noted grossly in the
left lobe. The brain contained an old 0.7 cm
infarct in the left basal ganglia.

Histological Findings. Root of tongue: The
epithelium covering the surface of the tongue
was thin and the cell arrangement on the outer
surface was irregular and coarse. One side of the
specimen revealed necrosis with hemorrhage. In
adjacent areas there was infiltration by cancer
cells of various sizes with densely stained nuclei,
which were cord-like or accompanied by diffuse
keratinization. In the muscular layer of the
tongue, intravascular invasion by tumor cells was
found. A mild lymphocytic reaction was seen in
the interstitial areas.

Thyroid (left lobe): Fibrotic foci with ossification
and calcification were noted in some areas, and
the follicles were in small groups separated by
connective tissue. The cancer foci consisted of
round or roundish diffuse groups of malignant
cells of various sizes. The cancer was a well
differentiated papillary adenocarcinoma with
cells that were not markedly atypic. (Right lobe):
Sporadic foci of papillary cancer were present
as in the left lobe, and a clearly defined follicular
adenoma was also noted.

DISCUSSION

A relationship between radiation exposure and
the subsequent development of thyroid cancer
has been suspected since 1950, when Duffy and
Fitzgerald' reported thyroid cancer in children
who had received radiation treatment for thymic
enlargement. More evidence for a possible cause
and effect relationship between the development
of thyroid cancer and radiation was found from
studies of A-bomb survivors in Hiroshima and
I\Iagasaki,2 and the radiation fallout accident in
the Marshall Islands.’

The present case was 29 years old at the time of
the bomb (ATB) and exposed to 38rad. Hiatt®
reports that cancer does not readily develop in
the adult thyroid which may be resistant to
radiation, because not a single case of thyroid
cancer developed in adults who received dsty
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therapy and were followed over a period of
25 years. On the other hand, Poloyan® has
reported cases of thyroid cancer that developed
after radiation therapy for acne vulgaris. Most of
the patients were irradiated during adolescence,
but in one case the cancer developed following
irradiation at the relatively late age of 32.5 It
appears that irradiation of the post-adolescent
thyroid gland may still be associated with the
subsequent development of thyroid cancer, but
less frequently.

It is reported that thyroid cancer develops more
frequently following exposure to low doses than
high doses. It is believed that carcinogenesis
occurs during the process of regeneration of the
follicular cells surviving the irradiation. Following
higher radiation doses, more cells are destroyed,
making it difficult for carcinogenesis to occur.®
The present case received a relatively low dose,
and therefore may have been at an increased risk
for developing thyroid cancer.

Consideration of the latent period may also be
relevant.  Many reports state that the peak
number of surgical operations for thyroid cancer
is performed 25 years after irradiation and that
cancer develops within 40 years following
irradiation.” In the present case, the thyroid
cancer was detected 34 years after A-bomb
exposure and considering the patient’s age ATB,
a latent period of this length would not be
unusual. It is probable that the development of
thyroid cancer in this case was not etiologically
related to the earlier radiation therapy for tongue
cancer, since the latent period would be only
1 year. As mentioned earlier, it took 25 years
for the cancer to develop in those irradiated
during childhood. There are a number of
possible reasons why it took so long for the
cancer in this case to develop. Calcification was
evident in the center of the cancer focus,
suggesting that it had been a necrotic focus for
a long time. The well differentiated histology is
usually associated with slow growth.

Irradiation of tissues which have undergone
malignant change have been found in many cases
to hasten cancer growth, stimulate the develop-
ment of minute cancers, and change the well
differentiated into the anaplastic type.s There
was nothing to demonstrate that the growth of
cancer has been hastened in this case, and neither
minute cancers nor anaplastic carcinomas were
observed. However, even though there is no
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evidence that the second irradiation had any
effect on the thyroid cancer, this does not
change the desirability of shielding the thyroid
during radiation therapy to the neck if possible,
since there have been previous reports of adverse
effects.

The diffuse papillary adenocarcinoma was
probably the only finding possibly related to the
effect of radiation in the present case. No
unique changes are caused in thyroid tissue by
irradiation, but a number of changes are known
to be somewhat common statistically.” These
are: 1) focal hyperplasia, 2) adenomas and
adenomatous hyperplastic nodules, 3) thyroiditis,
4) colloid nodules, 5) fibrosis, 6) oxyphilic
changes, and 7) carcinoma. Recently, Conard®!°
has noted multiple atypical cellular masses in the
thyroids of Marshall Islanders as a precancer
state. Focal hyperplasia is believed to be
proliferation of the epithelium resulting from
thyroid stimulating hormone stimulation after
irradiation, and it is thought to possibly represent
a precancer state.’

Well differentiated papillary cancer was seen
diffusely in this case, but no hyperplasia was
evident. A fibrotic focus with calcification was
noted in the left lobe, but the frequency of
finding fibrosis as an effect of radiation is
reported to be low.? Although fibrosis is
reported to be somewhat common statistically,
there was little reason to attribute the fibrosis
in this case to radiation. An adenoma was also
noted in this case. In a recent study, adenomas
were seen in half of the thyroid tumor patients
who had been irradiated, and the frequency was
higher than among controls.” However, there is
no histologic difference between the adenoma in
this case and spontaneous adenomas, and the
conclusion cannot be made that radiation is the
cause.

In the present case, no thyroiditis, colloid
nodules, or oxyphilic changes were observed.
Foci of well differentiated papillary carcinoma
were noted in both lobes, and development of
multiple cancer foci of less than 1cm in diameter
is reported to be a change of comparatively high
specificity in radiation-induced thyroid cancer. st
It is the presence of multifocal papillary adeno-
carcinoma that strongly suggests the effect of
radiation in the present case. Another relevant
question would be whether the change was due
to A-bomb irradiation or to the later radiation
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therapy. The growth of thyroid cancer is very
slow unless it is the anaplastic type and it is
reported that few patients die as a direct result
of thyroid cancer itself.>®

It is also reported that metastasis has already
occurred in nearly half of the cases by the time
of diagnosis,® and some investigators even report
that in spite of metastasis the prognosis is good,
especially when metastasis is confined to lymph
nodes.'? It is controversial whether the prognosis
is good in cases with lymph node metastasis,
but it seems true that it may not be as poor as
with some other types of malignancy. In the
present case metastasis was confined to lymph
nodes and the tumor itself was not large, but it
seems that growth probably occurred over some
length of time. Therefore if radiation exposure
was etiologically related to the development of
the thyroid cancer in this case, it probably was
from the A-bomb exposure, while the second
irradiation had a minimal, if any effect.

Roudebush et al® reported that the well-
differentiated type of thyroid cancer sometimes
undergoes anaplastic change following irradiation.
This was not found in the present case, in spite
of the fact that the neck had been irradiated.

Multifocal atypical cellular masses similar to
those noted by Conard were not observed in the
present case. In his 20-year review of medical
findings in Marshall Islanders, Conard®!’
described encapsulated solid cellular masses of
about 1 mm in diameter diffusely present in the
thyroid tissues. These cellular masses were
reported to be markedly atypic, highly mitotic,
and strongly suggestive of a precancer state >1°

Foci of less than 1 cm in diameter were found in
the present case, however, similar to those
previously described in radiation-induced thyroid
cancer.®!  Multiple atypical cellular masses in
the thyroid may be strongly suggestive of a
precancer state in thyroids which have been
irradiated, and if a detailed examination is made
of tissues involved with thyroid cancer believed
to be related to prior radiation exposure, masses
of this type may be found with unexpected
frequency.
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