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Summary
A 21-year-old white male developed multifocal
follicular carcinoma of the thyroid gland 17 years after
receiving neck irradiation (3000 rad) for Hodgkin's
disease. The tumour was unique in that follicular
carcinoma has not previously been reported as having
a multifocal origin, even after high dose radiotherapy.

Introduction
The occurrence of thyroid cancer after irradiation

of the neck has been recognized for 30 years (Duffy
and Fitzgerald, 1950). This has usually followed low
dose radiotherapy for conditions such as thymic
enlargement, acne vulgaris and tuberculous adenitis
(Paloyan and Laurence, 1978; Hempelmann et al.,
1967). High dose radiotherapy of the neck as
employed in Hodgkin's disease has been considered
ablative rather than carcinogenic (Greenspan,
1974), but recently there have been cases reported of
papillary or mixed papillary-follicular carcinoma
following treatment for Hodgkin's disease (Bryda
and Ward, 1980). A case believed to be unique is
reported in which follicular carcinoma with multi-
focal origin developed after high dose irradiation
for Hodgkin's disease.

Case report
A 21-year-old white male was found to have a

firm diffuse goitre not associated with lymphadeno-
pathy and without a bruit at a routine lymphoma
follow-up clinic. He was asymptomatic. In 1964,
when 4 years old, he presented with cervical lympha-
denopathy. Lymph node biopsy was consistent with
Hodgkin's disease. At that time he received a
fractionated course of radiotherapy to the anterior
and posterior head and neck. The total dose of
3000 rad was given over 3 weeks as 16 daily fractions
of 187 rad.

At review he appeared clinically euthyroid,
confirmed by a plasma total thyroxine level of 88
nmol/l (normal 50-150 nmol/l) and a plasma
thyrotropin (TSH) level of 2-1 mu./l (normal up to
5-7 mu./l). Antibodies to thyroid microsomes and
thyroglobulin were not present in the,serum. The
131I uptake by the thyroid gland at 4 hr was 33%
(normal 10-40%) and a 99 mTc scan showed a
patchy uptake of isotope by the goitre. In view of
the possibility of lymphoma of the thyroid gland and
the previous neck irradiation he was referred for
open biopsy. At operation the gland had the gross
appearance of a multinodular goitre and partial
thyroidectomy was performed.
The resected right and left lobes of the thyroid

measured overall 6 x 5 x 2 cm and weighed 27 g.
Both lobes were multinodular in appearance, the
nodules varying in size, with a maximum diameter of
1 cm. The thyroid capsule was macroscopically
intact without evidence of invasion by the subjacent
thyroid parenchyma.

Microscopic examination revealed loss of normal
lobular architecture. There was loss of normal
acinar differentiation, with trabeculae and aggregates
of cells growing in a closely apposed manner in
solid cellular foci. The peripheral cellular nodules
expanded and compressed the thyroid capsule, but
did not infiltrate the latter in many blocks examined.
There was no evidence of vessel wall invasion by
thyroid epithelial cells. The appearances were those
of a follicular carcinoma of thyroid (Fig. 1), with an
apparent multifocal growth pattern.

Postoperatively 50 mCi of 1311 was given in order
to ablate the thyroid remnant. Six weeks later when
the plasma TSH level was >90 mu./l whole body
scanning 24 hr after the oral administration of 1 mCi
1311 showed no evidence of thyroid remnant or
of functioning metastases. Thyroxine suppressive
therapy was commenced.
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FIG. 1. Follicular carcinoma of thyroid. The epithelial cells are large and pleomorphic, with focal irregular follicle formation.
(HE, x 320).

Discussion
The usual type of thyroid carcinoma reported after

radiotherapy is papillary or mixed papillary folli-
cular carcinoma (Frank and Ashcraft, 1980;
McDougall et al., 1980). This case is unique since
follicular carcinoma after radiotherapy with multi-
focal origin has not been reported before. Since
multinodular thyroid hyperplasia with dysplastic
features is a well recognized post-irradiation feature,
it is surprising that progression to malignancy of a
pure follicular nature is so rare.
The development of thyroid carcinoma after high

dose radiotherapy was thought to be rare (Maxon
et al., 1977) but is being increasingly recorded
(Frank and Ashcraft, 1980; McDougall et al., 1980).
Children and adults are equally susceptible (Schimpif
et al., 1980). The interval between irradiation and
tumour development is 3-30 years. With the im-
proved prognosis of Hodgkin's disease in recent
years it is reasonable to expect that more cases of
thyroid cancer will be detected in future. An in-
creased awareness of the possiblity of thyroid cancer
developing many years after irradiation for Hodg-
kin's disease may lead to earlier diagnosis and
successful treatment of the secondary malignancy,
and it is recommended that follow-up for all these
patients is continued long-term.
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