
visualized, indicating suppression of normal thyroid tissue (Fig.
1) consistentwith the diagnosisof an autonomousnodule.Im
aging with 201Tlwas performed 15â€”20mm following administra
tion of 2 mCi of @Â°â€˜Tl.Anterior image of the thyroid was ob
tamed using a pinhole collimator for 50,000 counts. The scan
revealed lack of tracer uptake in the region of the nodule, while
the surrounding thyroid tissue not visualized on â€˜@Iscintigraphy
showed good tracer uptake (Fig. 2). Since both lobes of the
thyroid were visualized on the thallium study, the nodule was
localized at the inferior pole of the right lobe. The patient un
derwent surgical excision of the nodule. Microscopic examina
tion of the nodule revealed a benign follicular adenoma with
extensive cystic degeneration (Fig. 3).

DISCUSSION
This case illustrates the complex relationship between

histology and functional images. Thallium is known to
accumulate in normal thyroid tissue as well as thyroid
neoplasms (4â€”9).Several other tumors also have been
shown to accumulate thallium (10â€”12).Several mecha
nisms influence thallium uptake by neoplastic tissue, in
cluding tissue perfusion, sodium-potassium ATP-ase
transport mechanism and tissue viability (13â€”15).This dif
fers from the mechanism of iodine uptake by the thyroid
which includes TSH-dependent, active, iodide transport
across the cell membrane and subsequent organification.

In this patient, the 1@Ithyroid scan indicated a func
tioning thyroid nodule. Early thallium accumulation in
this area would have been expected but was not ob
served. In fact, the hyperfunctioning nodule localized
less @Â°â€˜Tlthan the surrounding, metabolically suppressed
thyroid. Although the lack of such uptake in this instance
is initially puzzling, histopathologic examination of the
nodule showing extensive cystic degeneration explains
the paucity of thallium uptake in the nodule (i.e., the
thallium image reflects overall viable tissue distribution in
the gland and the density of the viable tissue is consider
ably less in the nodule in comparison with the surround
ing normal tissue). Also, the presence of necrosis has
been explained as a possible explanation for poor thaI
hum concentration which could be due to nonfunctioning
ATP-ase cell membrane pump activity (14,15). The iodine
image by contrast reflects the degree of active iodine
incorporation. The activity of the iodide transport mech
anism in the thyroidal cells is dependent on circulating

Thallium imaging is increasingly being used to evaluate the
thyroid. Uptake patterns of @Â°1Tlin benign and malignant
thyroid nodules have been described. Thallium localizes all
thyroid tissue with possibly different rates of washout in be
nign and malignant nodules. This case demonstrates a fol
licular adenoma presenting 1@las a clinically palpable nod
ule with nonvisualization of the remainder of the thyroid gland
consistent with the diagnosis of an autonomously hyperfunc
tioning module. Subsequent thallium scanning revealed a
complete reversal of tracer distribution with lack of uptake of
20111 in the nodule while the rest of the gland showed normal

thallium accumulation. Surgical excision of the nodule dem
onstrated follicular adenoma.

J NucIMed 1993;34:465-466

tonomously functioning thyroid nodules are most
commonly adenomatous nodules and are very rarely car
cinomas (1,2). However, functioning thyroid nodules are

almost always benign (3). Recent reports have described
uptake characteristics of @Â°â€˜Tlin thyroid nodules in an
effort to distinguish between benign and malignant nod
ules (4â€”6).From these reports, it is apparent that all
thyroid nodules show early accumulation of thallium,
although the rate of tracer washout varies in the delayed
images. We present an unusual case with discordance of
1231 and @Â°â€˜Tlimages of the thyroid nodule.

CASE REPORT
A 63-yr-old male was evaluated for fatigue and weight loss.

His physical exam was unremarkable except for a 2-cm right
sided thyroid nodule. His thyroid function tests revealed a nor
mal T4, slightly elevated T3 and a low TSH. Fine needle aspi
ration biopsy (FNAB) of the nodulewas suspiciousfor a
Hurthle cell neoplasm. Both â€˜@-@Iand 20â€•fl scintigraphy were

performed because of the suspicion of a malignant nodule as
indicated by FNAB. The â€˜@Ithyroid scan revealed uniform
tracer uptake in the nodule. The rest of the gland was not
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FIGURE 3. Histologyoftheresectedthyroidnoduledemon
strates degenerationand necrosis (arrow).
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FiGURE 1. Iodine-i 23 thyroidscanshowsuptakein the right
sided thyroid nodule with lack of uptake in the remainderof the
gland. Arrows point to sternal notch and right side markers.

TSH levels. Low TSH levels such as in this patient would
minimize transport across normal thyroid tissue, with
little or no effect on the autonomous nodule and might
thus enable the nodule to accumulate much higher con
centrations of radioiodine than adjacent normal thyroid
tissue to mask the presence of degenerating, nonviable
tissue within the nodule.

This case illustrates the potential complexity which
may be encountered in imagingthyroid noduleswith thal
hum or dual-isotope imaging when there are different
physiologic pathways involved in tracer binding.

â€”V-@â€¢-â€˜-.â€˜j,'@ ,
FIGURE 2. Thallium-20iscan of the thyroidshowsde
creased uptake in the nodule and normal uptake in the remain
der of the gland.
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