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Needle biopsy was not deemed appropriate because of the
extensive calcification, and excision was recommended. A malig
nant osteoid was found at frozen section, and the patient under
went total thyroidectomy. Final pathology confirmed the diag
nosisofosteosarcoma.Apostoperativethyroidscintigramshowed
no residual thyroid tissue, and thyroid replacement therapy was
begun.

At follow-up 3 mo later, a hard mass measuring 3 cm was
noted in the surgical bed. The patient again complained of low
neck pressure and difficulty in swallowing. Laboratory investiga
tions were again within normal range. The ultrasound appearance
ofthe recurrent mass was similar to that ofthe initial tumor (Fig.
1). Bone scintigraphy using 99mTc@2,3@dicarboxypropane@l, 1-di

phosphonate (DPD) showed an intensive uptake of radiotracer
in the mass (Fig. 2), but skeletal uptake was normal. CT of the
neck and upper thorax revealed an ossified mass which slightly
deviated the trachea to the left (Fig. 3). The tumor was separate
from the major neck vessels, and there was no infiltration into
ribs or spine. A second resection was undertaken, which con
firmed the clinical diagnosis of recurrent osteosarcoma of the
thyroid gland.

Within 12 mo after first diagnosis of the thyroid gland osteo
sarcoma, lung metastatic disease developed.

DISCUSSION

Primary extraosseous osteosarcoma ofthe thyroid gland
is rare, and the infrequency of this lesion is one reason for
the difficulty in diagnosis. Clinical symptoms and physical
findings are often ambiguous, and the rate of growth is
variable. Diagnosis is often delayed until the lesion is quite
large.

By combining the current case with 33 previously re
ported cases of osteosarcoma (n = 2 1), chondrosarcoma
(n = 2) and carcinoosteosarcoma (n = 10) of the thyroid
gland, epidemiologic data for primary sarcoma of the
thyroid reveals a mean age of 62 yr, ranging from 2 1 to
97 yr. The female-to-male sex ratio is 1.5:1. Seventeen
(50%) of the 34 cases had a long history of a goiter. In the
remaining 17 cases, there was either no history of goiter
or this information was not included in the report. Thirty
two patients died within 12 mo of diagnosis, primarily as
a result oflocal extension or tumor recurrence. Metastases
were noted in 19 cases, most commonly in the lungs (17
cases). In contrast to the thyroid carcinoma in which bony
metastatic disease is common, bone metastases were de
scribed in two cases (15). Lymph node metastases occurred
in four cases (6,15,21). Rare metastases to liver, pancreas,

Primary extraosseous osteosarcoma of the thyroid gland is a
rare tumor which is associated with a poor prognosis. In this
report, we discuss such a tumor and its recurrence in a 78-
yr-old female with multinodular goiter, focusing on the imaging
evaluation of this unusual tumor.
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steosarcoma is a relatively common primary bone
malignancy, second only to myeloma.

Extraskeletal primary osteosarcomas are rare and have
been described in breast, thyroid gland, abdominal viscera
and soft tissues (1 ). One percent of thyroid tumors are
reported to be sarcomas (2), including fibrosarcoma, he
mangio sarcoma, osteosarcoma and osteochondrosarcoma
(3â€”25).

The clinical presentation of thyroid sarcomas (hoarse
ness, cough, loss of weight and shortness of breath caused
by trachea compression), pathological findings and theo
ries on histogenesis have been discussed in these previous
papers, but there is little information regarding the role of
imaging. The aim of this report is to discuss radiological
findings that can assist in the diagnosis of these tumors.

CASE REPORT

A 78-yr-old woman diagnosed with multinodular goiter 30 yr
previously presented with a 10 mo history of increasing fullness
in the right neck region. When the fullness was first noted, she
experienced pressure in her lower neck, but no pain or difficulty
swallowing. Progressive swelling was associated with increased
pressure, pain on palpation of the mass and dysphagia.

Physical examination at the time of presentation revealed an
8 cm diameter hard mass in the right lower neck which was
tender to palpation. The mass was nonmobile, even during swal
lowing.

Realtime ultrasound showed a well defined inhomogeneous
mass which contained extensive calcification. Thyroid gland scm

tigraphy with [99mTc]pertechnetaterevealed a focal area of pho
topenia in the right thyroid gland. Laboratory evaluation includ
ing complete blood count, erythrocyte sedimentation rate, T3,T4,
thyroglobulin and alkaline phosphatase were normal.
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FIGURE 3. CT scan(withoutintravenouscontrast)showing
slightdeviationofthe tracheato the leftandextensivecalcification
throughoutthe tumor.

Thyroid gland scintigraphy shows both primary extraos
seous osteosarcoma and cyst as a cold nodule. With ultra
sound, the tumor is usually well marginated but may show
infiltration into surrounding tissues. A cyst will be well
demarcated. Calcifications are easily identified in both
lesions, but differentiation between the two may be possi
ble by characterization of the echo pattern. In primary
extraosseous osteosarcoma, the tumor has a mixed echo
genicity throughout, and the calcifications are compact
and distributed throughout the tumor. The cyst is anechoic
or hypoechoic, and the calcifications are peripheral,
coarser, and more irregularly distributed. The compact
pattern of calcification as seen with osteosarcoma is un
usual in patients without history of a goiter.

If the diagnosis of the calcified cyst cannot be made on
the appearance of the ultrasound, bone scintigraphy will
allow further differentiation. Osteosarcoma will show in
tense uptake of the radiotracer, while the uptake in a
calcified cyst will be much lower.

With CT, both primary extraosseous osteosarcoma and
cyst show focal enlargement of the gland. CT can assist in
characterization of the pattern of calcification and may
demonstrate the fluid nature of the cyst by measurement
in Hounsfield units. Tumor infiltration into surrounding
tissues may be evident with primary extraosseous osteo
sarcoma, but is normally not seen with a cyst.

There are no establishedrecommendations for treat
ment of primary extraosseous osteosarcoma ofthe thyroid
gland. Radical excision is generally undertaken, however,
most patients die within months of diagnosis. The high
rate of local recurrence justifies close clinical follow-up
(19,26,28). The longest survivor (26) underwent excision
and telecurie radiation therapy, but developed local recur
rence twice, the first at 1 yr and the second at 3 yr. Eight
years after initial presentation, she developed metastases
in the retroperitoneum, breast and skin. These were treated
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FIGURE 2. Bone scintigraphywith @â€œTc-DPD.There is in
tense uptake of radiotracer in the mass.
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FIGURE 1. Ultrasoundof the rightlobeof the thyroidgland.
The nodule is well demarcated (black arrows) and contains ex
tensivecompactcalcifications(whitearrows).

pleura, retroperitoneum, breast, skin, intestine, meninges,
soft palate, stomach and heart have also been described
(5,14,15,18,22).

Because of the tumor mineralization associated with
primary extraosseous osteosarcoma of the thyroid gland,
the primary alternative differential diagnostic considera
tion is a calcified cyst. The combination ofseveral imaging
modalities will often allow differentiation of these two
entities (Table 1).



ImagingmodalityFinding/InterpretationPrimary
extraosseous

osteosarcomaCystThyroid

gland scintigramCold noduleColdnoduleBone
scintigramHot spotÂ± lowuptakeUltrasoundÂ±

good demarcation
Calcification:shadowing,

compact,regularWell-demarcated
Calcification:shadowing,

shelled,irregularCTFocal
mass

Â±infiltration
Nofluid

Calcification:compact,
regularFocal

mass
Noinfiltration
Fluid

Calcification:shelled,irregular

TABLE 1
Differential Diagnosis: Primary Extraosseous Osteosarcoma Versus Cyst of the Thyroid Gland

by a combination of surgery and radiotherapy, but the
patient died from metastatic disease 11 yr after diagnosis.

CONCLUSIONS

The differential diagnosis for a rapidly growing nodule
in the thyroid gland includes primary or secondary tumor
or cyst. If ultrasound and/or CT show compact, regular
calcifications throughout the mass without evidence of
fluid, primary extraosseous osteosarcoma of the thyroid
gland should be included in the differential diagnosis. With
primary extraosseous osteosarcoma of the thyroid gland,
the bone scintigram will greatly assist in the diagnosis by
demonstrating marked increased uptake of tracer due to
the malignant bone formation associated with this tumor.
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