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 chondrosarcoma
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Abstract
For chondrosarcoma, metastasis to the thyroid gland is extremely rare. The diagnosis and treatment of thyroid metastasis from
chondrosarcoma are discussed here.
We found a case of thyroid malignancy occurring after treatment of chondrosarcoma. We reviewed patient characteristics,

histological presentations on initial chondrosarcoma and thyroid metastasis, treatments, times of recurrence and death. In addition,
we searched Embase, PubMed, and ISI Web of Science databases (1996–2018) for articles published in the English language using
the key words “chondrosarcoma” and “thyroid” and we reviewed almost all the reports about thyroid metastasis from
chondrosarcoma.
Only 5 cases of chondrosarcoma metastases in the thyroid gland have been reported in the literature. We found that most patients

are adults, with compression signs or pain, most of whom have poor prognoses. The main examinations are ultrasound, CT and fine
needle aspiration biopsy, and primary treatment is surgery.
These rare cases of chondrosarcoma presenting as a metastasis in the thyroid gland highlight the importance of close

communication between radiologists, histopathologists, and clinicians to ensure that such exceptional cases are not missed.

Abbreviations: CT = computed tomography, FNAB = fine needle aspiration biopsy, MRI = magnetic resonance imaging.
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1. Introduction

Clinically, metastases to the thyroid gland are rarely observed.
The most frequent primary sites of thyroid metastases are
reported to be kidney, followed by breast and lung.[1–2]

Chondrosarcoma is a very complicated disease that does not
have a clear genetic background or pathogenesis. The metastasis
of chondrosarcoma is mainly hematogenous. The vast majority
of metastases occur in the lungs,[3] with metastasis to the thyroid
gland being extremely rare. Whereas the association between
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chondrosarcoma and thyroid carcinoma has not been recognized
at present, vigilant surveillance and close follow-up should be
emphasized for all patients. To our knowledge, only 5 cases of
thyroid metastases from chondrosarcomas have been reported.
Here, we present a case in which the patient developed metastasis
to the thyroid gland 4 years later after chondrosarcoma therapy.
2. Patients and methods

A 51-year old woman came to the local hospital in March 2009
because of a mass in her left thigh, about 2.5cm in diameter. She
underwent resection of mass in the left thigh, and the pathology
revealed the diagnosis of spindle cell tumors, first considering
mesenchymal chondrosarcoma. Then she came to our hospital
for further diagnosis and the mesenchymal chondrosarcoma was
confirmed. She was treated with the extensive resection of the left
thigh on tumor bed, with a consistent clear border. The recovery
after surgery was functional, and the patient was reexamined
regularly. In 2010, she presented some bean-size, painless masses
in her left thigh. Then the left mass resection was performed.
Histologically, the left thigh lesion showed local recurrences.
Consequently, she received extensive resection and radiotherapy
(first stage: DT 40Gy/20 F, second stage: DT 20Gy/10 F). In
2012, on a routine checkup, ultrasound examination was
remarkable for many nodules in her thyroid gland. She denied
local or specific symptoms of thyroid. Fine needle aspiration
biopsy (FNAB) guided by ultrasonography of the left thyroid
nodules revealed that a few follicular epithelium, colloid and
lymphocytes were scattering distribution. In November 2013, she
underwent right subtotal thyroidectomy and left lobectomy. The
final pathology indicated the diagnosis of mesenchymal chon-
drosarcoma metastasis in her thyroid gland. Thyroid lesion was
composed of chondrocytes andmesenchymal cells. Chondrocytes
were island-like, relatively mature and varied in size and shape,
with calcification or ossification. Mesenchymal cells most were
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Figure 1. Hematoxylin and eosin staining and immunohistochemistry of thyroid metastases originating from chondrosarcoma. The distributions of chondrocytes
were island-like and relatively mature. The cells varied in size and shape, with calcification or ossification and were positive for S-100. Mesenchymal cells showed as
sheets, oval and short fusiform. Most were undifferentiated. And the cells were positive for cluster of differentiation 99 (CD99) and neuron-specific enolase. The
arrow pointed remnants thyroid follicle.
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undifferentiated, showing as sheets, oval and short fusiform
(Fig. 1). Immunohistochemical staining showed that chondro-
cytes were strongly positive for S-100 and undifferentiated
mesenchymal cells were strongly positive for CD99 and NSE.
Meanwhile, ultrasound and computed tomography (CT) showed
that hypoechoic left liver inner lobe, fatty liver, small cysts in the
right kidney, as well as nodules in the left lung. One year later,
radiologic evaluation, including X-ray, CT and magnetic reso-
nance imaging (MRI), revealed the presence of nodules andmasses
inher lungs, spleen, pancreas andperitoneal cavity,most consistent
with metastatic disease from her primary chondrosarcoma. The
Table 1

Summary of reported cases of thyroid metastasis from chondrosarc

Series
(reference)

Age/sex
(at diagnosis)

Clinical
diagnosis

Treatment of
chondrosarcoma

Simon et al[4] 48,62/Male Right femur
chondrosarcoma

Surgery

Ortiz et al[5] 23,27/Female Sacrum
mesenchymal
chondrosarcoma

Surgery +
otherapy

Darouassi et al[6] 51,53/Female Right tibia chon-
drosarcoma

Surgery

El Otmany et al[7] N/A N/A N/A
Bakx et al[8] N/A N/A N/A
∗

51,57/Female Left thigh chon-
drosarcoma

Surgery +
Radiotherapy

N/A= information not available.
∗
Current series.
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patient received no further therapy due to the tumor’s extensive
metastases and died in the March of 2015.
By observing and collecting case reports, we summarized and

analyzed the characteristics of the case reports. We also searched
Embase, PubMed, and ISI Web of Science databases for articles
published in the English language using the key words
“chondrosarcoma” and “thyroid”, and we reviewed almost all
reports describing thyroid metastasis from chondrosarcoma. We
reviewed medical records and reported the following data: the
demographic data, presenting symptoms, treatment of primary
and secondary carcinoma, and survival time (Table 1). Based on
oma.

Clinical presentation of
metastasis

Treatment of
thyroid metastasis Survival time

A large mass of the right
thyroid lobe, with compres-

sion signs

Surgery Died several
months later

Thyroid enlargement, without
pain or compression signs

Surgery Died several
months later

A quickly growing cervical
mass in the thyroid area,
without pain but with com-

pression signs

No Died several
days later

N/A N/A N/A
N/A N/A N/A
No Surgery Died sixteen

months later
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the literature review, we correspondingly analyzed and extrapo-
lated, exploring the new findings and applying the value in
clinical practice. This study was approved by the Ethics
Committee of Zhejiang Cancer Hospital in Hangzhou, China,
and the patient signed informed consent.
3. Results

Table 1 summarizes the clinical circumstances of the 5 cases
previously published and our report of thyroid metastasis from
chondrosarcoma.[4–8] The ages of the patients at presentation are
variable, ranging from 27 to 62 years with an average age of 47.3
years. Most patients present symptoms, such as dysphagia and
dyspnea. The main examinations are ultrasound, CT, and FNAB,
and every patient underwent at least one of these examinations.
Furthermore, surgeries are received by most patients. Neverthe-
less, the prognosis is generally poor, and the survival time of 5
patients at presentation is variable, ranging from several days to
several months.
4. Discussion

The incidence of metastasis to the thyroid gland has been thought
to be as low as 0.05%.[9] The thyroid gland can be involved by
direct invasion from adjacent structures, hematogenous spread
and lymphatic spread.[10] The most common primary sites are
kidney carcinoma, followed by breast carcinoma, lung carcino-
ma, melanoma and colon and laryngeal carcinoma.[1–2] Thyroid
metastases may appear many years or decades after primary
malignancies, making the diagnosis of metastases ignored.
Furthermore, secondary thyroid malignancy manifests itself as
a primary thyroid tumor, and may clinically mislead clinicians,
pathologists and radiologists. In 1931, Willis proposed hypothe-
ses[11]: thyroid glands with fast blood flow, the high oxygen
saturation and iodine content discourage the growth of
malignant cells. That is the reason why the frequency of intra
thyroid metastases is relatively low. Although thyroid has this
self-protection, the richly vascularized thyroid is most likely to be
transferred by micro tumor cells in blood.[6] Chondrosarcomas
are a heterogeneous group of malignant cartilaginous neoplasms,
which account for 20% to 25% of all primary bone malignan-
cies.[12] The metastasis of chondrosarcoma is predominantly
hematogenous. Distant metastases to the lung are the most
common, followed by skin and soft tissue, while metastasis to the
thyroid gland is extremely infrequent.[3]

At present, there have been 5 cases of chondrosarcoma
metastases to the thyroid gland reported (Table 1). Francois
Simon[4] reported a case of right femur chondrosarcoma. Fourteen
years later, this patient presented a large mass in his right thyroid
lobe and received surgery. Ortiz[5] reported metastatic mesenchy-
mal chondrosarcoma, including thyroid and bone metastasis.
Darouassi[6] reported a case of a 51-year-old woman presented
chondrosarcoma in right tibia. Thyroid carcinoma developed 2
years after the treatment of chondrosarcoma.
In these reports, thyroid metastases occur 2 to 14 years after

the primary chondrosarcoma. Chondrosarcomas often appear in
patients aged between 30 and 60 years old, with a preference in
males.[13] However, many cases of younger patients have been
reported.[14] In this review, the evidence that the youngest age of
onset is 23 confirms the conclusion. Chondrosarcomas usually
occur in the pelvis, proximal long bones, ribs, scapulae, and
vertebras.[15] Meanwhile, most of these patients were treated
3

with surgery. Only 1 patient received chemotherapy after
surgery. Surgery can be taken as the prior choice in the treatment
of chondrosarcoma. The patient we reported was treated by
radiotherapy after surgery, because of local recurrence 1 year
later, whose treatment was different from most reported cases.
Radiation can be used in the situation where resection is not
complete and feasible, aiming at maximal local control.[16]

Clinical presentation of metastasis is mainly palpable thyroid
node, with dysphagia, dyspnea, etc. Our patient had no obvious
symptoms due to early discovery. Besides, surgeries were received
by most patients when thyroid metastases happening. Surgery
included total thyroid thyroidectomy, lobectomy, tracheostomy
and was not effective in prolonging survival time.
All case reports have suggested that patients had poor

prognoses with metastases to the thyroid gland. In our case,
some possible reasons accounted for it. For one thing, the patient
was 51 years old and metabolism function became lower; for
another, widely metastases from chondrosarcoma influenced
liver, lung, spleen, and pancreas so that disease was rapidly
worse. Other reported cases are also associated with multifocal
metastases, involved lung metastasis and bone metastasis.
Patients with a single metastasis within the thyroid have better
survival than those with multiple metastases.[17]

Clinical, diagnosis wasmade by histopathology examination and
surgery.[10,18] Thyroidpalpable nodules in apatientwith ahistoryof
malignancy can suggest thyroid metastasis, especially when patient
presenting many years after the initial carcinoma. FNAB which has
low cost and high negative value is recommended in diagnosing the
thyroidmetastases. However, it may be difficult to diagnose thyroid
metastasis occasionally, such as unclear malignancy history and
anaplastic carcinoma. Hence, thyroidectomy specimen and pathol-
ogy examination are necessary and effective. Furthermore,
immunohistochemical markers are useful diagnostic tools in
differentiating between primary thyroid malignancy and secondary
malignancy. Immunohistochemicalmarkers likeCD99andNSEare
suggested in diagnosing known primary chondrosarcoma. Positive
staining with anti-thyroglobulin and anti-calcitonin antibodies
would favor a primary thyroid tumor.[10]

Currently, completely surgical excision is the only treatment
proven to be effective for chondrosarcoma. Other therapies
include chemotherapy, radiotherapy, and targeted therapy. It is
widely believed that chondrosarcomas are resistant to both
chemotherapy and radiation, due to their poor vascularity,
extracellular matrix and the low percentage of dividing cells.[19]

Targeted therapy is a new focus and clinical studies are ongoing.
The expression of the antiapoptotic (BCL2), protein kinase C
(PKC-a), and platelet-derived growth factor receptor (PDGFR-a)
pathways was found, which suggests potential targets for
mesenchymal chondrosarcoma therapy.[20] The majority of
chondrosarcomas grow slowly and have good prognoses after
adequate surgery. However, it has been reported that metastases
occur in about 22% to 32%of patients, most of whom have poor
prognoses.[21] On histological examination, conventional chon-
drosarcoma has been recognized that histological grading
correlates with prognosis. It is classified into 3 histological
grades (Grade I, II, and III). Grade II and III conventional
chondrosarcomas have poorer prognoses, which are respectively
associated with metastatic rates of 10% and 71%.[22] In our case,
the mesenchymal chondrosarcoma, which is a rare malignant
tumor and accounts for less than 3% of primary chondrosarco-
mas, is characterized by relatively common originating from
soft tissue, different from conventional chondrosarcoma. It

http://www.md-journal.com
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characteristically contains undifferentiated mesenchymal cells
admixed with mature chondrocytes. Due to its low histological
grade, survival is 89% at 10 years.[19] Moreover, thyroidectomy
does not have a significant impact on survival for thyroid
metastases. If isolated metastasis to the thyroid or signs of
tracheal compression, surgery should be suggested first.[23]

Although the prognosis is poor, surgery also helps diagnose
the primary tumor and preserve the quality of life.
5. Conclusions

Overall, the thyroid gland is an infrequent site of metastasis from
chondrosarcoma. In the view of this uncommon association, it
may lead to the delay in establishing the correct diagnosis,
especially when the primary site has been resected many years
before and/or thyroid gland metastasis presents initially.
Therefore, FNAB and immunohistochemistry are essential
markers for thyroid tumors. Thus, whenever a neoplasm is
assessed in the thyroid gland, and/or the patient has a history of
previously diagnosed chondrosarcoma, careful clinic, ultrasound
and radiological evaluation are recommended in spite of its
relatively low occurrence. Additionally, the treatment of thyroid
metastasis from chondrosarcoma depends on histological
subtypes of chondrosarcoma and timing, number, location,
and extension of metastasis.
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