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Abstract

Primary thyroid osteosarcoma is a very rare primary malignancy of the thyroid gland. Only a dozen of
cases were reported in published journals. We reported a case of a 83-year-old male who originally presented
with diarrhea and weight loss. He had a history of hyperthyroidism and had been taking methimazole before
thyroid ultrasound found a 3.5cm left nodular goiter with intrathoracic extension. Fine needle aspiration
cytology reported negative for malignant cells. Three years later, the patient was admitted due to dyspnea and
blood-tinged sputum. Chest X ray and CT scan found enlargement of the left thyroid lobe with calcification and
thoracic extension, nodules in both lungs and trachea. He was immediately intubated and underwent surgical
removal of intrathoracic goiter and right lung nodule. The pathology reported left intrathoracic thyroid osteo-
sarcoma with lung metastasis. Removal of the tracheal nodule and tracheal stent implantation were performed
via bronchoscopy. Palliative chemotherapy was prescribed and radiotherapy was planned. However, due to
rapid progression of the residual tumor causing compression and obstruction of airway, he died of respiratory
failure. The primary thyroid osteosarcoma is well-differentiated but with special characteristics of rapid tumor
growth and coarse calcification. Urgent surgical intervention needs to be considered due to rapid progression,
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which determines the prognosis of thyroid osteosarcoma. (J Intern Med Taiwan 2021; 32: 56-62)

Key Words: Hyperthyroidism, Primary thyroid osteosarcoma, Lung metastasis

Introduction

Primary thyroid osteosarcoma is a very rare
well-differentiated primary malignancy of the
thyroid gland. Here we present the clinical features,
biochemistry, imaging finding, and management of

a patient with primary thyroid osteosarcoma.

Case Presentation

An 83-year-old male patient had history of duo-

denal ulcers, chronic kidney disease, and benign

prostate hyperplasia post transurethral resection
of the prostate (TURP). Due to persistent diarrhea
and weight loss of 12 kilograms within one year,
he visited our family medicine physician. Thyroid
function tests detected suppressed thyroid stimulat-
ing hormone (TSH) < 0.0025 TU/ml (reference range
0.35-4.94 1U/ml) with elevated free T4 level 3.67 ng/
dl (reference range 0.71-1.48 ng/dl), and TSH recep-
tor antibody 43% (reference range <14%). Methima-
zole was prescribed for two years until he achieved

euthyroid status. Thyroid ultrasonography found left
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thyroid tumor more than 3.5 c¢m in size, with intra-
thoracic extension (Figure 1). Fine needle aspira-
tion cytology twice reported negative for malignant
cells. Tc99m thyroid scan revealed left thyroid gland
was enlarged with uneven radioactivity distribution.
Multinodular goiter on the left side was suspected
(Figure 2). His thyroid disease was subsequently fol-
lowed at the local clinic.

Three years later, the patient visited our outpa-
tient pulmonary department because of hemoptysis.
The chest X-ray and chest CT reported enlargement
of the left thyroid lobe with calcification and tho-
racic extension, along with nodules in both lungs

and trachea (Figure 3, 4). Dyspnea and stridor were

noted for one day, and he was sent to ER. Arterial
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Figure 1. Thyroid ultrasonography showed a heterog-
enous left nodular goiter more than 3.5cm
with intrathoracic extension.

blood gas showed hypercapnic respiratory acido-
sis. Diagnosed with intrathoracic goiter with acute
respiratory failure, he was immediately intubated
with mechanical ventilator support.

Low TSH 0.1240 pIU/ml, normal free T4 1.15
ng/dl, and mildly elevated TSH receptor antibody

19% were found. Methimazole was prescribed for

Figure 2. Tc99m thyroid scan revealed left thyroid
nodular goiter with uneven radioactivity dis-
tribution.

Figure 3 and 4. Chest X-ray and CT reported enlargement of left thyroid lobe with calcifica-
tion and thoracic extension, plus multiple nodules in both lungs and trachea.
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one month before he underwent surgical removal
of intrathoracic goiter and lobulated tumor and the
pulmonary nodule in the superior segment of right
lower lung lobe. The pathology reported left intra-
thoracic thyroid osteosarcoma with right lower lung
metastasis. Microscopically, the sections showed a
fairly defined tumor composed of spindle or poly-
hedral neoplastic cells with nuclear atypia and fre-
quent mitoses. Some scattering thyroid follicles were
seen within the tumor. Areas with neoplastic carti-
lage and bone intimately associated with tumor cells

were seen (Figure 5, 6). The tumor cells were posi-

tive for vimentin and CD99, and negative for CK,
EMA, TTF-1, thyroglobulin and CD31. In the lung

wedge resection tissue, a tumor mass with massive

spindle or polyhedral neoplastic cells with
nuclear atypia and mitoses.

Figure 6. (200x4) Neoplastic cartilage and bone were
observed .

Figure 5. (100x) A fairly defined tumor composed of

hemorrhage and necrosis was observed. The tumor
cells were positive for vimentin and negative for

CK and p63 (Figure 7). Immunostaining of thyroid

osteosarcoma was negative for PAXS (Figure 8).
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Figure 7. Immunostaining of thyroid osteosarcoma
positive for vimentin and negative for CK
(epidermal marker).

Figure 8. (400x) Immunostaining of thyroid osteosar-
coma negative for PAX8.
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Due to primary thyroid osteosarcoma with lung
metastasis and dyspnea deterioration, the patient
received intraluminal tracheal stenting via bron-
choscopy. Palliative chemotherapy of epirubicin and
cyclophosphamide were prescribed. However, sec-
ondary chemotherapy was discontinued because
of impaired renal function. Follow-up chest CT
revealed rapid progression of the residual tumor
in the left superior mediastinum and hypopharynx
causing right displacement of the airway. Parenteral
corticosteroids, oxygen, and bronchodilator inhala-
tion were given for symptomatic relief. However,
as the rapidly growing residual tumor increasingly
compressed and obstructed the airway, the patient
developed apnea and bradycardia. He eventually
died of respiratory failure after total thyroidectomy

in two and a half months.

Discussion

In 2014 WHO sarcoma classification, sarcoma
was divided into different categories such as chon-
drogenic, osteogenic, fibrogenic, fibrohistiocytic
Ewing sarcoma, osteoclastic giant cell-rich noto-
chordal, vascular, myogenic, lipogenic, and epi-
thelial, tumors of undefined neoplastic nature, and
undifferentiated high-grade pleomorphic sarcoma.
Osteosarcoma was included in the category of
osteogenic sarcoma !. According to the 2016 Taiwan
cancer registry annual report, osteosarcoma was
found over nose (one male patient, two female
patients), ear, and bone area (29 male patients,
26 female patients). Osteosarcomas are common
primary malignant tumors of the bone in adults,
and often found in children or adolescents?. Extra-
osseous primary osteosarcoma occupies less than
five percent? and has been reported in breast, lung,
urinary bladder, prostate, and heart*. There were
only a dozen of thyroid osteosarcoma published in
the previous literature.

Primary osteosarcoma of the thyroid was first

described by Foerster in 1860'-. The classification

of differentiated thyroid malignancy includes fol-
licular, papillary, and medullary®. Primary thyroid
sarcoma was reported to range between 0.01 to
1.5%’. Here we reported the complete manage-
ment course of an extremely rare primary thyroid
sarcoma with neck metastases and trachea invasion,
which was easily misdiagnosed as poorly differenti-
ated or anaplastic thyroid cancer®!!,

Clinical presentation included long-term goiter,
rapidly enlarging neck mass, recurrent hoarseness,
dysphagia, cough, or shortness of breath. The mean
age of diagnosis is over forty years, peaking at about
60-79 years old. The female-to-male ratio is 1.5-1:18.
We reviewed seventeen journal articles and noted
that the most common symptom is rapid growing
mass within one to three months with an average
age of about 54 years old (36-82 years)?* 821, The
tumor is often large, firm, solid, and non-tender.
The size of tumor ranges from 2 to more than 10
cm, so it can easily induce airway obstruction or
swallowing difficulty, or even causes superior vena
cava syndrome!!. Tumor is located commonly at the
right side, but sometimes bilaterally that compresses
trachea or mediastinum.

Thyroid function is usually within normal
range, but some cases develop symptoms of palpi-
tation and thyrotoxicosis. With our patient, he had
predominant increased TSH receptor antibody 43%
(reference range <14%), so autoimmune thyroid dis-
ease resulted in hyperthyroidism. After methimazole
treatment, diarrhea improved and weight returned
about 2 kilograms. However, it might be related thy-
roid osteosarcoma that body weight regained not so
much. Hyperthyroidism due to thyroid cancer was
discussed in the several journals. Neoplastic cells
infiltration destroys normal thyroid cells, which re-
sults thyroid hormone is released from thyroid fol-
licular cells. One of the possible reasons has been
postulated that increased production of antibodies
to the TSH receptor, which upregulates cell activa-

tion and growth?2. Somatic mutation in TSH recep-
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tor genes of the cancer cells actives cyclic adenosine
monophosphate (cAMP) cascade which induces hor-
monogenesis?3. But these theories need further study
to verify.

Thyroid ultrasonography characteristics in-
clude heterogenous, hypoechoic, mass with irregu-
lar margin, accompanied by extensive hyperechoic
calcification and abundant blood flows. The atypi-
cal dense coarse calcification can be found in neck
X ray!®!7. Fine needle aspiration cytology report-
ed rare atypical cells or no evidence of malignancy
cells®10-and 19 Pogsible cause might be that calcifica-
tion impends the penetration of fine needle, resulting
in delayed diagnosis or misleading the physician to
overlook the severity of the tumor. Core needle biop-
sy was administered in two cases of these journals,
which found malignant neoplasm with osteoid areas
or sclerotic fibrous tissue!®!1°. However, anaplastic
thyroid carcinoma may show osteoid and chondroid
cells pattern (carcinosarcoma). CT of osteosarcoma
shows heterogenous, multiple thyroid nodules, and
irregular margin, with special characteristics of cal-
cification patch and ossified mass. Tumor is typi-
cally separated from the major neck vessels and the
trachea is significantly narrowed and displaced®!0:15,

According to previous systematic review, the
pathology of primary thyroid sarcoma was most
frequently diagnosed in angiosarcoma, malignant
hemangioendothelioma, malignant fibrous his-
tiocytoma, and leiomyosarcoma. The differential
diagnosis included anaplastic thyroid carcinoma,
medullary thyroid carcinoma, spindle epithelial
tumor with thymus-like differentiation (SETTLE),
synovial sarcoma, and metastasis of osteosarcoma.
Cytology frequently shows a high degree of cell
polymorphism®24,  Immunohistochemical exami-
nation carries important significance for differen-
tial diagnosis. Vimentin staining is positive, while
cytokeratin, TTF-1(thyroid transcription factor-

1), calcitonin, chromogranin, synaptophysin, and

S-100 staining are mostly negative®°. The clinical
presentation, ultrasonography, histologic pattern,
and immunohistochemical staging differentiation of
thyroid malignancy were listed in table 1.
Conventional osteosarcoma is subclassified
based on histologic features (e.g., osteoblastic, chon-
droblastic), but they are not related to the treatment
and prognosis!'. Metastasis is commonly found in
lungs and bones and patients died within 12 months
of diagnosis because of tumor recurrence, metas-
tasis, or local extension after aggressive therapy>.
Surgical intervention is the first choice owing to the
rapid tumor progression observed within its clini-
cal course. The standard chemotherapy for treating
conventional osteosarcoma includes methotrex-
ate, doxorubicin, and cisplatin. In metastatic and
recurrence disease, chemotherapy of etoposide
plus ifosfamide, with or without carboplatin might
be considered. In isolated pulmonary metastases
patient, long term survival possibly attaches to 50
percents but most metastatic osteosarcoma have a
poor prognosis?. Because of old age, we chose de-
escalation chemotherapy from doxorubicin to epi-
rubicin and from ifosfamide to cyclophosphamide.
They decreased the toxicity and side effect of che-
motherapy to our patient. After neoadjuvant chemo-
therapy, the degree of tumor necrosis is an important
prognostic factor?6. With our patient, we even per-
formed intraluminal tracheal stenting. However, the
rapidly growing tumor narrowed the trachea and
induced respiratory failure. Local radiotherapy or
tracheostomy might be considered for its manage-

ment.

Conclusion

We shared a case of well-differentiated primary
thyroid osteosarcoma with characteristics of rapid
progression and coarse calcification that requires
urgent surgical intervention. It mimics anaplastic

thyroid carcinoma associated with poor prognosis.
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Table 1. Comparison of thyroid malignancy

61

Thyroid osteosarcoma

DTC

ATC

Clinical presentation rapid growing tumor, dysphagia,

dyspnea
Blood test euthyroid status or hyperthyroidism
Ultrasound hypo or iso-echoic,

coarse calcification, trachea and
esophageal compression

Histologic pattern spindle or polyhedral pattern,
frequent mitoses, neoplastic

cartilage and bone

most no symptoms, enlarging
nodules

most euthyroid or hyperthyroidism

hypoechoic, irregular margin,
microcalcification

PTC: papillary structure, grooving,
Psammoma bodies

FTC: poorly formed follicles,
invasion of capsule and vessels
MTC: round, polyhedral, spindle
cells patterns, amyloid stroma

rapid enlarging painless
tumor, hoarseness

euthyroid or hypothyroidism

hypoechoic, invasion to
adjacent tissue

spindle cell, pleomorphic
giant cell, squamoid cell
pattern, mitosis

Immunohistochemical markers

PAXS - + +-
TTE-1 - + -/+
Thyroglobulin - + -
Synaptophysin - -(MTC +) -
Chromogranin - -(MTC +) -
Calcitonin - -(MTC +) -
CEA - -(MTC +) -
pS3 -+ - (invasive +) +
Vimentin + - +/-
S100 - + -
CD99 + - -
CE31 - - -
Management thyroidectomy, chemotherapy, thyroidectomy, radioiodine thyroidectomy, chemotherapy,

radiotherapy

ablation, target therapy

radiotherapy, target therapy

Abbreviation: DTC, differentiated thyroid carcinoma; ATC: anaplastic thyroid carcinoma; PTC: papillary thyroid carcinoma, FTC:
follicular thyroid carcinoma, MTC: medullary thyroid carcinoma; PAX-8, paired-box gene 8; TTF-1, thyroid transcription factor-1;
CEA, carcinoembryonic antigen; p53, tumor protein p53; S100, S-100 proteins; CD99, leukocyte common antigen 99; CD31,

leukocyte common antigen 31.

References

1.Leona AD. Sarcoma Classification: An update based on the
2013 world health organization classification of tumors of
soft tissue and bone. Cancer 2014. 1763-74.

2.Stiller CA, Bielack SS, Jundt G, Steliarova-Foucher E. Bone
tumors in European children and adolescents, 1978-1997.
Report from the Automated Childhood Cancer Information
System project. Eur J Cancer 2006; 42:2124.

3. William MW, Novales-Diaz JA, Hickeson M. Primary thyroid
osteosarcoma: Staging and evaluation of response to therapy
with F-18 FDG PET-CT. Clin Nucl Med 2010; 35: 640-3.

4.Tong GX, Diane HB, Jeffrey CL, Basil H, Fabrizio R. Fine-
needle aspiration biopsy of primary osteosarcoma of the
thyroid: Report of a case and review of the literature. Diag-
nostic Cytopathology 2008; 36: 594-8.

5.Hundahl SA, Fleming ID, Fremgen AM, Menck HR. A
national cancer data base report on 53,856 cases of thyroid
carcinoma treated in the U.S., 1985-1995. Cancer 1998; 83:
2638-48.

6.Parkin DM, Whelan SL, Ferlay J, et al. Unusual malignant
thyroid tumours—A clinical study of 20 cases. Acta Chir Belg

2008; 108:702-7.

7.Surov A, Holzhausen HJ, Machens A, Dralle H. Imaging find-
ings of thyroidal sarcoma. Clin Imaging 2014; 38: 826-30.

8.Alexey S, Sebastian G, Andreas W, et al. Primary thyroid
sarcoma: A systematic review. Anticancer Research 2015; 35:

5185-92.

9.Ewa ZN, Dariusz L. Primary osteosarcoma of the thyroid
gland — A case report. Contemporary Oncology 2013;17,1:

97-9.

10.Eduardo C, Joao GS, Alberto SM, Karla LP. Primary osteosar-
coma of the thyroid gland: Report of a rare neoplasm. Brazil-
ian Journal of Pathology and Laboratory Medicine 2013; 49,

1:64-66.

11.Hertel V, Basten O, Bockmuhll U. Extraosseous osteosar-
coma of the thyroid gland. Laryngo-Rhino-Otol 2006; 85, 12:

913-6.

12.Strohschneider T, Wirth W, Holzwarth M, Timm D. Primary
osteosarcoma of the thyroid gland. Zentralbl Chir 1999; 124,



62 C. F. Chen, Y. F. Liu, and T. W. Huang

9:840-2.

13.Pascal-Vigneron V, Schneegans O, Weryha G, et al. Osteo-
genic anaplastic carcinoma of the thyroid. Thyroid 1993; 3,
4:319-23.

14.Miiller C, Lenz M, Wurster K. Osteosarcoma of the thyroid
gland. Rontgenpraxis 1993; 46, 8 :257-60.

15.Egbert UN, Leanne LS, Barbara K, et al. Primary osteosar-
coma of the thyroid gland. J NucIMed 1992; 33:1399-401.

16.Syrjanen KJ. Fine needle aspiration cytology of the thyroid
osteosarcoma. report of a case. J Cancer Res Clin Oncol 1980;
96, 3:319-23.

17.Syrjanen KJ. An osteogenic sarcoma of the thyroid gland
(report of a case and survey of the literature). Neoplasma
1979; 26, 5: 623-8.

18.Krisch K, Jakesz R. Osteosarcoma of the thyroid gland. Zen-
tralbl Allg Pathol 1978; 122, 5:475-9.

19. Trowell JE, Arkell DG. Osteosarcoma of the thyroid gland. J.
Pathol 1976; 119, 2:123-7.

20.Villard G. Thyroid sarcoma: Frequency and problem of histo-
logic diagnosis. Schweiz Med Wochenschr 1970; 100, 8:369-
76.

21.Livingstone DJ, Sandison AT. Osteogenic sarcoma of thyroid.
Br J Surg 1962; 50:291-3.

22.Morshed SA, Latif R, Davies TF. Characterization of thyro-
tropin receptor antibody-induced signaling cascades. Endo-
crinology 2009; 150, 1:519-29.

23.Gozu H, Avsar M, Bircan R, et al. Does a Leu 512 Arg thyro-
tropin receptor mutation cause an autonomously functioning
papillary carcinoma? Thyroid 2004;14(11):975-80.

24.Lam KY, Lo CY. Metastatic tumors of the thyroid gland: A
study of 79 cases in Chinese patients. Arch Pathol Lab Med
1998; 122: 37-41.

25.Ferguson WS, Goorin AM. Current treatment of osteosar-
coma. Cancer Invest 2001; 19, 3:292-315.

26.Jeon DG, Song WS, Kong CB, Kim JR, Lee SY. MFH of bone
and osteosarcoma show similar survival and chemosensitiv-
ity. Clin Orthop Relat Res 2011; 469:584-90.

KRR AE TC E HLR MR KR B R B
CRG L R

&L

i B S BEE TS

P2 # R 2

FRE

i AE CRgmEsf AL O AL

wm =R

Z M B P 3 (osteosarcoma) T LR B A THKAE IR BT A M FIBE R R A T S M E
] o SR AFC AL IG YL BE F R & R 0 B A TR B4 (antithyroid agents) 76 % KM%
B TTiE o FAKARIE B 48 F A 4o f S 4 & (fine needle aspiration cytology) * 3 & 25 3L 2 14 4w i

(negative for malignancy cells) ° 1% 2R »f & [F ¥ ¥z

Mo BBREERTFRRES - FIUEBRET

ANACRIF FTRIRIER > & HHE

R T o 0 BB T RARIE R T A £5 1k s
BT F > R AR E R TR B E A
B 0 TR B AR LA AT SR IE T o RS T ORI B
Fr TAtE I 12 69 F 4K R 4 1L 7% (anaplastic thyroid

B A J& (primary thyroid osteosarcoma) *

carcinoma) 3% * A KK A5ILBER A — o TIRIEBIEF AB R KR EARR - BLIE R
Loyt R EAL E 0 FAREAMANT - APV EFAR SR K -



