
arathyroid carcinoma is responsible for 0.5â€”4%of
the cases of primary hyperparathyroidism (1,2). Al
though the adequate resection at the initial operation is
most important for the prevention of recurrence or
metastasis, the preoperative differentiation of carcino
ma from benign parathyroid neoplasia is extremely
difficult (3). In this report we will describe a case of
parathyroid carcinoma which showed an abnormal ac
cumulation ofgallium-67 (67Ga) citrate, an uncommon
finding in parathyroid adenomas.

CASE REPORT

A 54-yr-old woman was admitted to our hospital with
severe constipation, polyuria, nausea, and pain in the crani
um. She had a history of duodenal ulcer 10 yr previously.
Upon physical examination, a firm, thumb-tip-sized nodule
was felt in the left thyroid region. Cervical lymphadenopathy
was not evident. Laboratory values included serum calcium of
17.7 mg/dl (normal 8.4- 10.0), serum phosphate of2.5 mg/dl
(normal 2.5â€”4.7),and serum alkaline phosphatase of 20.8 K-
A unit (normal 2.0-10.0). The carboxylterminal immunoas
say of parathyroid hormone in the peripheral blood gave I6.0
ng/ml (normal <0.5). Renal tubular reabsorption of phos
phorus was 59.8% (normal 85-95). The elevation of serum
carcinoembriogenic antigen (CEA) with 5.5 ng/ml (normal
<5.0) and ferritin with 408 ng/ml (normal I00-200) was also
noted. A radiographic skeletal survey illustrated generalized
demineralization, being seen most prominently in the skull,
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and cystic changes in the humeri and the femurs. Typical
subperiosteal resorption in the phalanges and pathologic
fractures of the costae were observed.

A thyroid scan, done 30 mm after the administration of 5
mCi oftechnetium-99m (99mTc) showed a lesion with reduced
uptake in the lateral portion of the left lobe. The correspond
ing lesion was shown by computed tomography to be an
irregularly shaped mass with a lower attenuation than the rest
of the thyroid.

Since parathyroid carcinoma was suspected from the above
findings as well as the severity of the symptoms, 67Gascintig
raphy was performed. Three millicuries of [67Ga]citrate were
administered intravenously, and the patient was scanned 72
hr later on a scintillation camera with a 20 X 14.5-in. detec
tor. A 300-keV collimator was used. The scan revealed in
tense accumulation of the radionuclide in the left side of the
neck corresponding to the palpable nodule (Fig. 1). The
actual size of the hot area was estimated to be 3.9 X 2.5 cm by
measuring the major and the minor diameters of the hot spot
in the scintigram and multiplying each number with the ratio
ofthe width ofthe patient's head to the width ofthe contour of
the head in the scintigram. In addition, increased uptake of
67Ga was observed diffusely in the cranial bones where pain
and radiographic demineralization were unusually severe.

During surgery, a tumor 1.5 cm in diameter tightly at
tached to the upper pole of the left thyroid lobe was found.
The tumor was removed together with the left thyroid lobe
(Fig. 2a), followed by an extended resection of the regional
lymph hodes, none of which appeared enlarged. The other
parathyroid glands were not detected. A cross-section of the
removed specimen (Fig. 2a) revealed a lesion in the thyroid,
which was broadly connected to the tumor. The size of the
whole abnormal tissue (the tumor and the thyroid lesion) was
3.7 X 2.3 cm at the frontal cross section. Microscopically, the
tumor was composed of atypical acidophilic cells (Fig. 2b).
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An abnormaluptakeof [67Ga]cftrateby a palpableneck tumorwas observedin a patient
with primaryhyperparathyroidism.Thepathologicaldiagnosisof the surgicallyresected
specimenwas parathyrokicarcinomainvadingthe thyroid.Theuptakewas negativein nine
patientswith parathyrokiadenoma.Theseresultssuggestthat67@ @j@ti@p@y@ b@
usefulto differentiateparathyrokicarcinomafrom benignparathyroidtumor.
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FIGURE 2
a: Cross section of parathyroidtumor and left thyroid lobe.
b: Light microscopy showing portion of parathyroid tumor
(upper %) and invasion of tumor cells into thyroid tissue
(lower 1,@)(Hematoxylin-Eosin,original X 100). Arrow mdi
cates intravascular proliferation of tumor cells

parathyroid carcinoma has not been reported as far as
we can determine. In the present case, the abnormal
accumulation of 67Ga suggested the possibility of a

FIGURE 1
Gallium-67 scintigraphy of patient, demonstratingabnormal
uptake in lower left neck

The capsule was thick, and broad fibrous trabeculae traversed
the tumor. Moderately increased mitosis within the paren
chymal cells and intravascular cell proliferation was ob
served. More than half of the left thyroid lobe was displaced
by atypical cells that were indistinguishable from those in the
adjacent tumor. There was no appreciable infiltration of
lymphocytes in the tumor and the thyroid gland. The patho
logical diagnosis was parathyroid adenocarcinoma invading
the thyroid gland.

The patient becameasymptomaticpostoperativelyand Se
rum levels of calcium, phosphate, parathyroid hormone,
CEA, and ferritinreturnedto normalwithina few days.A
67Gascan performed 4 wk after the operation showed no
accumulation ofactivity in the neck, although the uptake was
still high in the cranial bones.

DISCUSSION

Reliable criteria for preoperative differentiation of a
parathyroid carcinoma from a benign parathyroid tu
mor has not yet been established (3,4). The differentia
tion is difficult to make even during operation, since
gross appearance and the frozen-section histopathology
of carcinomas are often similar to those of adenomas
(2,4,5). Because operations of relapsed parathyroid
carcinomas bring about no definite healing in most
cases, and since there is no effective chemotherapy or
radiotherapy, the complete removal of the lesion at the
initial surgery is crucial. In order to make confident
decisions regarding extending the dissection, a need for
techniques to diagnose carcinoma is evident.

Gallium-67 citrate scintigraphy has been successful
ly employed for the detection of many varieties of ma
lignant tumors, but the use ofthis technique to visualize
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malignant tumor. Although a 67Gaimage of the resect
ed specimen was not made, it is obvious that both
parathyroid carcinoma and its invasion in the thyroid
were responsible for the accumulation. This is indicated
by the fact that the size of the whole abnormal tissue
(parathyroid plus thyroid), which was 3.7 X 2.3 cm at a
frontal cross section, was consistent with the estimated
size of the hot area in the neck (3.9 X 2.5 cm).

In contrast to the patient with parathyroid carcino
ma, 67Ga uptake was negative in subsequent testing of
nine patients with parathyroid adenoma which weighed
from 0.2 to 3.0 g (unpublished observation). In previous
literature, the only adenoma so far detected by 67Ga
scintigraphy was extraordinarily large, weighing over
15 g (6). In view of these findings, 67Ga scintigraphy
might be an effective procedure for preoperative diag
nosis of a parathyroid carcinoma. Further studies are
necessary, therefore, to investigate whether parathy
roid carcinomas can be generally visualized by

[67Ga]citrate scintigraphy, particularly before inva
sion of surrounding tissues.
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