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A B S T R A C T   

Introduction and importance: Primary thyroid sarcomas are very rare tumours, accounting for less than 1 % of all 
thyroid malignancies. We present the fifth case in the literature of primary thyroid rhabdomyosarcoma and the 
third in adults with, for the first time, an extensive molecular analysis. 
Case presentation: A 61-year-old woman presented with a rapidly progressive neck mass with extensive local 
invasion of the tumour. 
Clinical discussion: Histologically, the neoplasm was composed of sheets of pleomorphic or spindle-shaped cells 
with eosinophilic cytoplasm and few large and very pleomorphic cells admixed with the spindle cell prolifera
tion, without any thyroid epithelial component. Immunohistochemically, the tumour cells were positive for 
muscular markers and negative for epithelial and thyroid differentiation markers. Molecular tests revealed the 
presence of NF1, PTEN and TERT pathogenic mutations. Classifying undifferentiated neoplasm with muscular 
differentiation into the thyroid is challenging as many more common differential diagnoses could be favoured 
including anaplastic thyroid carcinoma with rhabdoid phenotype, leiomyosarcoma, and other rare sarcomas. 
Conclusion: Primary thyroid rhabdomyosarcoma is extremely rare and can be diagnostically challenging. We 
emphasize the histological, immunohistochemical and molecular criteria in order to make an accurate diagnosis.   

1. Introduction 

Primary sarcomas of the thyroid are uncommon tumours, accounting 
for less than 1 % of all thyroid malignancies [1]. Rhabdomyosarcoma 
(RMS) is a malignant skeletal muscle tumour that originates from em
bryonic mesenchymal tissue. RMS is the most common type of soft-tissue 
sarcoma in the pediatric age group and accounts for 4–6 % of the ma
lignancies among children and young adults [2]. In children, approxi
mately 40 % of the RMSs are seen in the head and neck region [3] but 
only two cases have been reported in the thyroid [4,5]. The frequency of 
RMS decreases with advancing age and becomes very rare in adults 
where the pleiomorphic variant, located at lower limbs, is the more 
common subtype. In case reported herein we present the fifth case in the 

literature of primary thyroid rhabdomyosarcoma and the third in adults 
with, for the first time, an extensive molecular analysis. 

This work has been reported in line with the SCARE 2020 criteria 
[6]. 

2. Case report 

2.1. Clinical presentation 

A 61-year-old female with no significant previous medical history (in 
particular with no history of pre-existing thyroid disease) presented with 
a progressive right neck mass for six months (Fig. 1A). The results of the 
thyroid function test showed normal levels, and there were no symptoms 
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reported apart from discomfort caused by the mass effect. The initial 
thyroid ultrasound revealed a macro-nodule measuring 32 mm in the 
right lobe, which was classified as EU-TIRADS 4. Fine Needle Aspiration 
Cytology (FNAC) was performed and diagnosed as nondiagnostic (ac
cording to the Bethesda System, second edition). However, there was a 
rapid progression of the nodule, as confirmed by a second thyroid ul
trasound, which showed a significant increase in size to an estimated 46 
mm, along with the presence of multiple cervical lymphadenopathies. 
Neck computed tomography scan revealed a 4.6 cm-long thyroid lobe 
mass invading cervical strap muscles, carotid and pushing the trachea 
(Fig. 1B). Positron emission tomography scan revealed a standardised 
uptake value of the thyroid mass, and there were no enlarged or positron 
emission tomography-avid lymph nodes. Total thyroidectomy was 
initially contraindicated due to the extensive local invasion of the 
tumour; consequently a surgical biopsy was performed. 

2.2. Pathological examination of the biopsy 

The tumour was composed of sheets of pleomorphic or spindle- 
shaped cells with eosinophilic cytoplasm and blurred cytoplasmic 
boundaries (Fig. 2A). The nuclei were small and rounded and sometimes 
hyperchromatic with coarse chromatin. Numerous mitotic figures (up to 
5 mitoses per high-power field) and atypical mitoses were found. Few 
large and very pleomorphic cells (Fig. 2B) were mixed with the spindle 
cell proliferation. No significant associated inflammatory infiltrate was 

observed. In the periphery, flaps of striated muscle were infiltrated by 
the spindle cells and no thyroid epithelial component was observed. 

Immunohistochemistry showed that the tumour cells were negative 
for epithelial and thyroid differentiation markers (AE1-AE3, EMA, CK5/ 
6, TTF1, PAX8, thyroglobulin; Fig. 2C) but diffusely positive for 
muscular markers: MyoD1 (Fig. 2D), desmin (Fig. 2E), myogenin 
(Fig. 2E). Index of proliferation Ki67 estimated as 40 % (Fig. 2F). A 
small, targeted NGS analysis including BRAF, HRAS, NRAS, KRAS and 
TP53 was performed and was negative. 

The case was sent to the French pathologist network for soft tissues 
tumours (Réseau de Référence en Pathologie des Sarcomes des tissus mous et 
des viscères, RRePS). The proposed diagnosis was pleomorphic tumoral 
proliferation with rhabdomyosarcoma differentiation, rather in favour 
of a sarcomatoid anaplastic carcinoma with heterologous mesenchymal 
skeletal muscle component than a primary RMS in the thyroid location. 

The patient had received four courses of neoadjuvant chemotherapy 
(cisplatin and doxorubicin) and external radiotherapy. The treatment 
significantly reduced the neck mass (Fig. 1C and D); a total thyroidec
tomy with right recurrent nerve resection was then possible and 
performed. 

2.3. Pathological examination of the total thyroidectomy 

Grossly, a 5 cm-long poorly demarcated whitish nodule of the right 
thyroid lobe was observed. Microscopically, the thyroid parenchyma 

Fig. 1. Clinical and radiological images pre (A and B) and post treatment (C and D). A: rapidly progressive right neck mass; B: neck computed tomography scan 
revealing a 4.6 cm long thyroid lobe mass; C: the neck mass reduced significantly after chemotherapy; D: neck computed tomography scan revealing significant 
remission of the mass after chemotherapy. 
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Fig. 2. Surgical biopsy A: tumour composed of sheets of pleomorphic or spindle-shaped cells with eosinophilic cytoplasm and blurred cytoplasmic boundaries (inset: 
low-power whole-mount image); B: large and pleomorphic cells mixed with the spindle cell proliferation; C–G: immunohistochemistry: tumour cells are negative for 
PAX8 (C); positive for MyoD1 (D); Desmin (E); Myogenin (F); index of proliferation Ki67 estimated as 40 % (G). 
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was totally fibrotic and atrophic with rare small thyroid follicles 
enclosed within the fibrosis (Fig. 3A). Few cells arranged in sheets and 
nests were scattered in the thyroid parenchyma. These cells were large, 
with a large eosinophilic cytoplasm with intracellular eosinophilic fila
ments and large nuclei strongly nucleated (Fig. 3B); mitoses were very 

rare, and no necrosis was found. These atypical cells extended beyond 
the thyroid into the striated muscle tissue and the adipose tissue. No 
follicular, papillary or poorly differentiated thyroid carcinoma compo
nent was seen on all the thyroid. The margins of resection were free of 
tumour, and regional lymph nodes were negative. 

Fig. 3. Thyroidectomy. A: thyroid parenchyma totally fibrotic with rare small thyroid follicles enclosed within the fibrosis (inset: low-power whole-mount image); B: 
large pleomorphic cells with a large eosinophilic cytoplasm and large nuclei strongly nucleated with intra cellular eosinophilic filaments; immunohistochemistry: 
tumour cells are negative for PAX8 (C); positive for MyoD1 (D); Desmin (E); Myogenin (F); index of proliferation Ki67 estimated as 20 % (G). 
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Immunohistochemistry showed that the tumour cells were negative 
for epithelial and thyroid differentiation markers (AE1-AE3, EMA, CEA, 
CK5/6, TTF1, PAX8, thyroglobulin; Fig. 3C), and strongly and diffusely 
positive for MyoD1 (Fig. 3D) desmin (Fig. 3E) and myogenin (Fig. 3F). 
Index of proliferation Ki67 estimated as 20 % (Fig. 3G). Using a large 
pan-cancer DNA-seq panel (custom panel from SOPHIA GENETICS), we 
identified inactivating mutations in NF1 (c.6852_6855del p. 
(Tyr2285Thrfs*5)) and PTEN (c.860C>G p.(Ser287*)) tumour sup
pressor genes. We also observed an activating mutation in the TERT 
promoter (c.-146C>T). RNA sequencing (ARCHER Panel FusionPlex) 
did not detect any fusion. 

3. Discussion 

Primary thyroid RMS is extremely rare; the present report describes 
the fifth case of primary thyroid rhabdomyosarcoma, the third in adults 
and the first with extensive molecular analysis [4,5,7,8]. Table 1 sum
marises the clinicopathological and molecular features of all primary 
thyroid RMS reported cases, including the case reported herein. 

Classifying this undifferentiated neoplasm with muscular differen
tiation into the thyroid is challenging as many more common differential 
diagnoses could be favoured [9]. Anaplastic thyroid carcinoma (ATC) 
with rhabdoid phenotype is the main differential diagnosis; this is also 
called sarcomatoid carcinoma with heterologous mesenchymal ele
ments, carcinosarcoma, or rhabdoid tumour, although nowadays only 
the first term should be used. According to the 2022 WHO classification, 
ATC is a high-grade tumour, composed mainly of spindle and pleo
morphic cells, sometimes associated with rhabdoid, angiomatoid, 
chondroid or osteoid components [1,9–11]. The main clinical and his
tological features helpful to differentiate sarcomatoid ATC from a true 
sarcoma are the occurrence in elderly patients with a longstanding 
history of pre-existing thyroid disease, the identification of associated 
well-differentiated thyroid carcinoma (present in 30–70 % of ATC), an 
inflammatory stroma, In immunohistochemistry, positivity for epithelial 
markers (25–70 % of cases) and PAX8 (50–75 % of cases), whereas TTF1 
and thyroglobulin are most frequently negative. The muscular markers 
(myogenin, MyoD1 and desmin) are negative or patchy in ATC and 
positive in RMS (often for more than one maker) [1,10–12]. 

The second differential diagnosis that should be considered is 
another sarcoma, but which are very rare in the thyroid location. 
Angiosarcoma is the most frequent thyroid sarcoma, but nowadays, 
many cases are reclassified as angiomatoid ATC; leiomyosarcoma 
represent 11 % of thyroid sarcomas, and there are only very rare case 
reports of other sarcomas (such as malignant peripheral nerve sheath 
tumours, synovial sarcoma, etc.) [1,11]. 

RMS thyroid metastases in adults have been reported twice [13,14]. 
In our case, a PET scan was performed to rule out other neoplastic 
lesions. 

In anaplastic thyroid carcinomas, TERT promoter mutation alongside 
RAS, BRAF p.V600E, and TP53 mutations are the most frequently found 
[1,11]. 

NF1, PTEN, and TERT promoter mutations are not specific to either 
RMS or ATC. NF1 mutation had been described in 4 % of RMS [15]. 
TERT promoter mutations are rarely found in RMS. Among RMS, some 
molecular alterations correlated with distinct new subtypes of rhabdo
myosarcomas (RMS with MYOD1 mutations, RMS with TFCP2 fusions, 
and RMS with VGLL2/NCOA2 fusions subtypes), some RMS are associ
ated with cancer syndromes (loss of function mutations of TP53 with the 
Li-Fraumeni syndrome, DICER 1 syndrome). In contrast, pleiomorphic 
and embryonal RMS have no specific molecular alterations [2]. The 
molecular findings we found in our case are compatible with the diag
nosis of pleomorphic RMS. 

In conclusion, the present study reports an exceptional case of pri
mary thyroid rhabdomyosarcoma in an adult. Primary thyroid rhabdo
myosarcoma is extremely rare and can be diagnostically challenging. 
Immunohistochemical staining and molecular biology may help Ta
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establish a diagnosis and distinguish the disease from anaplastic carci
noma and other mimicking differential diagnoses. 
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