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Brown Tumor of Bone: A Potential Source
of False-Positive Thallium-20 1 Localization
C. J. Calvin Yang, JamesE. Seabold, and Nelson J. Gurll

Departments ofRadiology and Surgery, The University oflowa Hospitals and Clinics,
Iowa City, Iowa

Brown tumor of bone (osteitis fibrosa cystica) should be included in the differentialdiagnosis
of lesions that cause false-positive thallium-201localizationin patients with primary
hyperparathyroidism. We report a case of a brown tumor of the upper sternum mimicking a
superior mediastinal parathyroid neoplasm in a patient with persistent hyperparathyroidism 9
years after a negative neck exploration (withsubtotal thyroidectomy and thymectomy). A
@Â°1TlflÂ°â€•Tcpertechnetate subtraction scintigram demonstrated complete subtraction of this
@Â°1Tlfocus.

J Nucl Med 30:1264â€”1267,1989

hallium-20l (201T1)/technetium-99m (@mTc) per
technetate subtraction scintigraphy is a useful technique __________
for the detection of parathyroid neoplasms of the neck
and mediastinum (1â€”11).Although the differential up
take of 2OVfl/99mTcis a nonspecific finding, it is partic
ularly useful for localization of parathyroid neoplasms
in patients with negative neck explorations and recur
rent or persistent hypercalcemia (9â€”12).Up to 5% of
hyperfunctional parathyroid lesions are missed at the
initial operation (13-15). Most of these parathyroid
neoplasms are located in the neck or thymic region.
Thallium@201/@mTcsubtraction imaging is a useful
adjunct to other imaging modalities for detection of
these neoplasms (9â€”11).However, knowledge of poten
tial sources of 201Tllocalization may help avoid misin
terpretation offocal 201'fl localization due to a vascular
neoplasm. We report a case ofa brown tumor involving
the upper sternum mimicking a superior mediastinal
parathyroid neoplasm on 201Tlimages in a patient with
persistent hypercalcemia 9 yr after the initial operation.

CASE REPORT

A 57-yr-old woman underwent a left thyroid lobectomy,
inferior right thyroid lobe nodulectomy, thymectomy, and
biopsy of two atrophic superior parathyroid glands during a
negative neck exploration for primary hyperparathyroidism
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For reprints contact: James E. Seabold, MD, Dept. of Radiol- Sagittal sonogram revealing complex hypoechoic focus in

ogy, The Universityoflowa Hospitals and Clinics, Iowa City, IA the superior pole (5) and hypoechoic focus (arrows) in the
52242. inferior right lobe of the thyroid (T).
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FIGURE 2
A:Thallium-201(5-mmimage)of theneckandupperchestdemonstratinglocalizationinthe rightlobeof thethyroid
Cr),a focusinthe superiormediastinum(B,arrows),leftclavide(C),leftacromialprocess(a)andheart(H).B: @Â°1Tl/

@â€œTcsubtraction image of the neck and upper chest demonstrating two focal sites of abnormal @Â°1Tlin the superior
andinferiorrightthyroidbed(arrows).Thefocusin the superiormediastinum(B)anddavicle(c)areno longervisible.

in 1979. Postoperatively, she experienced persistent hypercal
cemia, hypophosphatemia, and elevation of serum parathy
roid hormone levels. Selective venous sampling 6 mo later
failed to show a step-up in parathyroid hormone levels. The
patient refused further diagnostic workup.

She returned in 1987 because of a left clavicular fracture.
Sonograms of the neck revealed a hypoechoic focus in the
inferior pole and a complex hypoechoic focus in the superior
rightlobe ofthe thyroid(Fig. 1).These findings were consistent
with either a primary thyroid neoplasmor an intrathyroidal
parathyroid neoplasm. Thallium-201 analog images (Fig. 2A)
ofthe neckand upper chestdemonstratedfocalabnormalities
in the superior and inferior poles ofthe right thyroid bed, the
superiormediastinum,and the leftclavicularregion.A 205'fl/
99mTcsubtraction image (Fig. 2B) showed residual focal activ
ity in the region of the superior and inferior thyroid bed with
â€œcompletesubtractionâ€•of activityfrom the superiormedias
tinal and left clavicular foci. A 35Â°left oblique view of the
neckand upper chestshowedthe mediastinalfocusto be very
anterior in location. Imagesof the hands demonstrated focal
20111 localization in several digits (Fig. 3A), which corre

sponded to radiographic sites of brown tumors (Fig. 3B). A
chest x-ray was negative for sternal or mediastinal abnormal
ities, but a pathologic fracture ofthe left clavicle was observed.
Computed tomography of the chest demonstrated a cystic
lesion of the sternum (Fig. 4), which corresponded to the
mediastinal focus ofabnormal 20â€•fltracer localization.

At neck exploration, an intrathyroidal parathyroid ade
noma in the inferior right lobe and a follicular adenoma in
the superior right lobe of the thyroid were removedby right
thyroid lobectomy. The patient developed extremely low
serum calcium, phosphate, and magnesium levels (â€œhungry
bone syndromeâ€•)(16), which ultimately responded to cal

cium, magnesium, and l,25-dihydroxy vitamin D3 replace
ment. She is currently eucalcemic without medication.

DISCUSSION

Recurrent or persistent hyperparathyroidism is a dif
ficult clinical problem. The success of a second opera
tion is highly dependent upon accurate localization of
the hyperfunctioning tissue. Knowledge of potential
sources for @Â°â€˜Tllocalization is important for accurate
interpretation. Common causes for false-positive 2OVfl/
99mTcsubtraction images include thyroid neoplasms,
colloid goiter, and focal Hashimoto's thyroiditis. Less
common causes include metastatic carcinomas, lym
phoma, and sarcoidosis (1 7).

Brown tumors ofbone are highly vascular, lytic bone
cysts that occur in patients with hyperparathyroidism
(18,19). These tumors occur less frequently than in the
past, because of earlier detection of hypercalcemia by
automated blood chemistry analysis. The incidence of
osteitis fibrosa cystica is <10% in most current series
(20). It is likely these tumors show 2o1@fllocalization
because of their marked vascularity. This is supported
by the absence of a residual @Â°â€˜Tlfocus on the 20â€•fl/
99mTc subtraction image (Fig. 2B). When this tumor

arises in the sternum, it could be mistaken for aberrant
parathyroid tissue in the thymus or superior medias
tinum particularly on nonsubtracted or only partially
subtracted 20â€•flimages (Fig. 2A).
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FIGURE 3
A: Thallium-201image of the hands
shows sites of varying amounts of
focal tracer localization (arrows) in
the proximal phalanx of the left
thumb and several digits at sites of
brown tumors. B: Plain film of the
hands demonstrating osteitis fibrosa
cystica (arrows). Not all lesions are
wellvisualizedon this view.
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In our patient, the chest radiograph failed to reveal a
lesion in the sternum, and the superior mediastinal
focus was initially considered to be a possible ectopic
parathyroid neoplasm. Computed tomography dem
onstrated a cystic lesion in the upper sternum. The
acute left clavicular fracture also demonstrated 201'fl
localization, presumably on the basis of hyperemia
secondary to increased bone remodeling. Residual 201'fl
localization was not identified at this site on the sub
tracted image (Fig. 2B).

The intrathyroidal parathyroid adenoma located in
the inferior pole of the right lobe did not cause a focal
â€œcoldâ€•defect on the @mTcthyroid images, but did cause
a positive 2oIT1/@mTcsubtraction image (Fig. 2B). This
neoplasm had probably been missed during the initial
neck exploration 9 yr previously. A follicular adenoma

in the upper right lobe of the thyroid also concentrated
sufficient 201Tl to cause a positive 2oITl/@mTc subtrac
tion image(2,21). However, primary thyroid neoplasms
usually cause a focal â€œcoldâ€•defect on @â€˜â€œTcimages (2,
20-23). Althoughhigh-resolutionultrasonography
demonstrated hypoechoic intrathyroid neoplasms, this
finding did not differentiate between parathyroid and
thyroid origin.

Thallium@20l/@mTc subtraction imaging was helpful
in localizing the parathyroid adenoma in the inferior
right lobe of the thyroid. Although the 2OVflfocus in
the upper chest â€œsubtractedoutâ€•on the 2oITlfl9mTc
subtraction image, it was initially thought to be the
result of a mediastinal parathyroid neoplasm until CT
demonstrated a cystic lesion within the sternum. Focal
201Tl localization corresponding to sites of osteitis fi
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FIGURE 4
Computed tomogram of the chest
(bone window setting) showing a--@cysticlesion(arrows)inthesuperior

â€”C@@@ sternum.
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brosa cystica on plain radiographs of the hands also
offers support that brown tumors can cause false-posi
tive 2OVfllocalization on nonsubtracted images.
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