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Patient: Female, 47-year-old
Final Diagnosis: Primary synovial sarcoma of thyroid
Symptoms: Dysphagia
Clinical Procedure: -
Specialty: Otolaryngology

Objective: Rare disease

Background: Primary synovial sarcoma of the thyroid gland (PSST) is an exceptionally rare and aggressive neoplasm. Twenty-
one cases have been reported in the literature to date, making this the 22nd reported occurrence. This report
presents the case of a 47-year-old woman with PSST confirmed by SS18 gene fusion on fluorescence in situ
hybridization (FISH), who subsequently developed pulmonary metastasis and doxorubicin-induced congestive
heart failure, illustrating the aggressive clinical course of this entity.

Case Report: We report the case of a 47-year-old woman presenting with dysphagia and a left-sided neck mass. Initial FNA
was non-diagnostic; repeat FNA raised concern for a spindle cell neoplasm. Left hemithyroidectomy was per-
formed with negative margins, and SS18 gene fusion was confirmed by FISH, establishing the diagnosis of
PSST. Following multidisciplinary review, adjuvant chemotherapy was deferred and neck radiation was admin-
istered. Pulmonary metastasis was discovered 6 months postoperatively. The patient received eribulin mesyl-
ate and subsequent palliative doxorubicin, and her case was complicated by doxorubicin-induced congestive
heart failure. She subsequently developed progressive systemic metastatic disease, including brain and bone
involvement, and died of the disease 65 months after initial presentation.

Conclusions: This case demonstrates that SS18 FISH confirmation is essential when FNA is non-diagnostic for a thyroid spin-
dle cell mass. Despite negative margins and adjuvant radiation, early pulmonary metastasis and ultimately fatal
systemic metastatic disease to the brain and bone occurred, underscoring the aggressive clinical course of PSST.
Doxorubicin-induced cardiac toxicity further illustrates the systemic therapy burden. BCL-2-directed strategies
remain investigational. Complete surgical resection with negative margins is the cornerstone of management.
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Introduction

Primary synovial sarcoma of the thyroid gland (PSST) is an ex-
ceptionally rare [1] and aggressive neoplasm arising from mes-
enchymal pluripotent cells, sharing histological features with
synovial sarcomas at other anatomic sites. Synovial sarcoma
(SS) is a high-grade soft tissue sarcoma that accounts for ap-
proximately 5-10% of all soft tissue sarcomas, most common-
ly arising in the para-articular regions of the lower extremi-
ties. Head and neck SS is uncommon, representing roughly 5%
of cases, with presentation most frequently in the third de-
cade of life. The thyroid gland is an exceptionally rare prima-
ry site: PSST was first described by Kikuchi et al in 2003, and
only 21 cases have been previously documented worldwide.
In the published PSST series, a slight male predominance has
been observed (approximately 12: 8 male-to-female ratio), with
a wide age range at presentation spanning from the second
to the eighth decade of life. The typical presenting symptom
is a rapidly enlarging cervical mass with compressive symp-
toms including dysphagia, dysphonia, and dyspnea, reflect-
ing the locally aggressive behavior of these tumors. PSST is
believed to originate from ectopic mesenchymal cells within
the thyroid capsule or adjacent soft tissues, rather than from
follicular thyroid epithelium. This unique origin creates a sig-
nificant diagnostic challenge, as PSST presenting as a thyroid
mass can closely resemble spindle cell variants of more com-
mon thyroid malignancies, including anaplastic thyroid carci-
noma and medullary thyroid carcinoma. Definitive diagnosis
requires an immunohistochemical profile negative for TTF-1
and thyroglobulin, combined with molecular confirmation of
the SS18 gene fusion by FISH or next-generation sequencing.
Awareness of this entity is essential for clinicians encounter-
ing atypical spindle cell thyroid masses, as cytologic evalua-
tion alone may be insufficient to render a definitive diagnosis.
Twenty-one cases have been reported globally to date, mak-
ing this the 22nd reported occurrence [1,2]. Among the cases
in the published literature with available survival data, most
resulted in patient death, reflecting the aggressive biological
behavior of this entity [3].

Case Report

A 47-year-old woman with a history of thyroid nodules pre-
sented to her primary ear nose and throat (ENT) physician with
dysphagia and a visible lump on the left side of her neck for 4
months. An ultrasound-guided fine-needle aspiration (US-FNA)
was performed at the primary ENT’s institution, revealing a
left thyroid nodule measuring 31 x 27 x 21 mm without suspi-
cious features. At that time, the lesion was considered likely
benign based on cytologic findings, and watchful surveillance
was initiated. Two months later, the nodule was visibly larger
and measured 31x30x31 mm. A repeat US-FNA suggested
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Figure 1. Coronal PET scan demonstrating fluorodeoxyglucose
uptake in the left thyroid gland.

a spindle cell neoplasm, raising concern for malignancy. The
patient was referred by her primary ENT physician to our clin-
ic for a surgical second opinion. A computed tomography (CT)
scan of the neck showed a 5-cm complex cyst in the left thy-
roid lobe with rightward deviation of the trachea. A preop-
erative PET scan revealed FDG uptake within the left thyroid
gland (Figure 1) and axillary lymph nodes.

The patient underwent a left thyroid lobectomy. Intraoperatively,
the tumor was found to be adherent to the lateral esopha-
gus and the cricothyroid muscle. To ensure a negative margin,
portions of both structures were resected. The tumor was ex-
tremely fragile and, despite careful dissection, fractured dur-
ing the procedure. Following resection, the tracheoesophageal
groove was meticulously skeletonized with successful preser-
vation of the recurrent laryngeal nerve.

An SS18 gene fusion detected by fluorescence in situ hybrid-
ization (FISH) confirmed the diagnosis of synovial sarcoma. The
specimen had a mitotic rate of 11 mitoses per 10 high-power
fields and demonstrated lymphovascular invasion. It was sep-
arated from the thyroid parenchyma by a thick fibrous capsule
and exhibited a biphasic growth pattern with both spindle and
epithelial cell components (Figure 2). No significant necrosis
or perineural invasion was identified. The tumor cells stained
positive for vimentin, BCL-2, CD99, and EMA, focally positive
for S100 and pan-keratin, and weakly focally positive for syn-
aptophysin. They were negative for TTF-1, thyroglobulin, cal-
citonin, desmin, SMA, and chromogranin. Following pathologic
confirmation of synovial sarcoma, the case was reviewed by a
multidisciplinary tumor board. Given the histologically negative
surgical margins and the absence of gross residual disease, ini-
tiation of adjuvant systemic chemotherapy was deferred. The
consensus was to proceed with adjuvant neck radiation thera-
py with structured oncologic surveillance thereafter, consisting
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Figure 2. (A) Micrograph showing synovial sarcoma (left) with adjacent thyroid follicles (right), 100 x. H&E stain. (B) Positive CD99
immunohistochemical stain. (C) Synovial sarcoma, high-power view, 400 x H&E. (D) Skeletal muscle invasion by synovial
sarcoma, 100 x H&E. (E) Positive BCL-2 immunohistochemical stain. (F) H&E stain, 100 x, alternate tissue section.

of contrast CT of the neck and chest every 3 to 6 months for
the first 2 years, followed by annual imaging thereafter, with
clinical examination at each oncology visit.

The patient completed postoperative neck radiation therapy
(66 Gy in 33 fractions) 4 months after surgery. Despite no local
or regional recurrence, the patient presented to the emergen-
cy department approximately 6 months postoperatively with
shortness of breath and left-sided back pain. The patient dis-
closed she had recently undergone video-assisted thoracoscopic
surgery due to pulmonary nodules that were being monitored
during her oncologic treatment. Contrast CT chest showed mul-
tiple sub centimeter pulmonary nodules throughout the right
hemithorax (measuring up to 0.6 cm) indicating the presence
of pulmonary metastases. She was discharged and followed
up with her oncologist. About 2 weeks later, repeat contrast CT
chest, abdomen, and pelvis showed the nodules had grown to
1.1x 0.9 cm (Figure 3). She began receiving eribulin mesylate,
which was poorly tolerated, and subsequently received palli-
ative lung radiation followed by doxorubicin. Her course was
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Figure 3. Axial CTA chest at approximately 6 months
postoperatively, demonstrating pulmonary metastases.
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complicated by doxorubicin-induced congestive heart failure.
She subsequently developed progressive systemic metastat-
ic disease, including brain and bone involvement, and died of
disease at 65 months of follow-up.

Discussion

The thyroid gland is an exceptionally rare primary site for sy-
novial sarcoma. PSST is believed to arise from ectopic mesen-
chymal cells within the thyroid capsule rather than from fol-
licular thyroid epithelium, distinguishing it biologically from
all primary thyroid carcinomas. Clinically, PSST usually pres-
ents as a cervical mass with compressive symptoms—includ-
ing dysphagia and dysphonia—that can closely mimic more
common thyroid malignancies such as anaplastic thyroid car-
cinoma, spindle cell variants of papillary carcinoma, or med-
ullary thyroid carcinoma. Fine-needle aspiration cytology may
raise suspicion for a spindle cell process but is generally in-
sufficient for definitive diagnosis of PSST, as demonstrated in
the present case, in which the initial FNA was interpreted as
benign and a definitive diagnosis required surgical resection
and FISH-based molecular confirmation. The immunohisto-
chemical profile is critical in narrowing the differential: char-
acteristic positivity for BCL-2, CD99, and EMA combined with
negativity for TTF-1 and thyroglobulin distinguishes PSST from
thyroid-origin tumors. Molecular confirmation of the SS18 gene
fusion via FISH or next-generation sequencing remains the di-
agnostic gold standard, and clinicians evaluating atypical spin-
dle cell thyroid masses should incorporate SS18 FISH testing
into their diagnostic algorithm when cytology is non-diagnos-
tic or when IHC raises the possibility of a non-thyroid origin.

Review of the published PSST case series (Table 1) reveals sev-
eral thyroid-specific epidemiologic and clinical features that
distinguish this entity. Among the reported cases, males pre-
dominate at an approximate 12: 8 ratio to females, with pa-
tient age ranging from the second to the eighth decade of life
(mean age approximately 38 years). The typical duration of
symptoms prior to diagnosis is less than 6 months, although
presentations as long as 5 years before diagnosis have been
reported. Imaging findings are non-specific: ultrasound may
reveal a cystic-solid heterogeneous mass that mimics a be-
nign thyroid nodule, and CT imaging typically demonstrates a
well-demarcated solid mass that may contain calcifications.
FNA has a poor diagnostic sensitivity for PSST, with fewer than
half of reported cases yielding even a suspicion of spindle cell
malignancy preoperatively; in no reported case was a defin-
itive diagnosis of SS established by FNA alone. This pattern
was replicated in the present case, in which the initial FNA was
non-diagnostic and definitive diagnosis required surgical re-
section with SS18 FISH confirmation. Regarding outcomes, of
the cases with available survival data reported in the literature,
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approximately one-third resulted in death from disease, with
pulmonary metastasis being the predominant cause of death.
This sobering outcome profile underscores the importance of
early and aggressive multidisciplinary management, struc-
tured pulmonary surveillance, and timely referral to centers
with sarcoma expertise.

Synovial sarcoma is defined by the genetic translocation
t(X;18), which results in SS18/SSX fusion oncogenes. This fu-
sion drives overexpression of BCL-2, an anti-apoptotic protein
that blocks mitochondrial release of pro-apoptotic factors and
neutralizes pro-apoptotic proteins such as BAX and BAK, there-
by promoting cell survival [4]. BCL-2 overexpression has been
shown to enhance synovial sarcomagenesis in animal models,
and conditional genetic disruption of BCL-2 in mice reduces
sarcomagenesis, confirming its contributory role in tumor de-
velopment [5]. However, the relationship between BCL-2 ex-
pression and therapeutic vulnerability is more nuanced than
expression alone would suggest.

Despite the prominent role of BCL-2 in sarcomagenesis, phar-
macologic inhibition specific to BCL-2 has demonstrated lim-
ited direct efficacy against synovial sarcoma. Barrott et al
found that BCL-2-specific inhibition had no demonstrable ef-
fect against human SS cell lines or mouse tumors, and iden-
tified BCL-xL—not BCL-2 itself—as a more tractable thera-
peutic target; targeting BCL-xL with the BH3 domain inhibitor
BXI-72 achieved significant cytoreduction in preclinical mod-
els [5]. The limited efficacy of BCL-2-specific agents such as
venetoclax in SS appears to be driven not by MCL-1 upregula-
tion per se, but by constitutively low expression of NOXA, the
endogenous inhibitor of MCL-1 [6]. In the absence of NOXA,
MCL-1 remains unrestrained, conferring an MCL-1-mediated
survival advantage that renders SS cells resistant to veneto-
clax [6]. Fairchild et al demonstrated that artificially restoring
NOXA expression sensitized SS cells to venetoclax and that
combined BCL-2 and MCL-1 inhibition induced tumor regres-
sion in SS patient-derived xenograft models [6]

Among the published cases of PSST with available immuno-
histochemical data, BCL-2 protein analysis was positive in all
cases in which it was assessed [3]. In the present case, BCL-2
was likewise positive. This consistent BCL-2 positivity across
reported PSST cases raises the hypothesis that BCL-2-directed
combination strategies, particularly those also targeting MCL-
1 or BCL-xL, may warrant investigation in this entity. However,
no direct clinical evidence of therapeutic benefit from these
agents was observed in the present case, and their application
in PSST specifically remains entirely investigational. MCL-1 in-
hibitors are actively being studied across hematologic malig-
nancies. Their development in solid tumors has been tempered
by concerns over MCL-1 inhibitor cardiotoxicity [7], a risk that
carries particular relevance in PSST given that patients may
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Table 1. Summary of all 21 previously reported cases of primary thyroid synovial sarcoma.

Author (year) [Ref] Age/sex Subtype Tumor size InitialdDiagnosis
Gupta 2025 [1] 25 M Biphasic ~9.6x9.2x11 cm  Granulomatous thyroiditis / cystic
colloid goiter (FNAC misdiagnosis)
Johnson 2025 [2] 29F Mono 6.5x4x3.5cm Malignant spindle cell neoplasm (FNA)
Ren 2023 [3] 59 F Biphasic 5x4cm No confirmed pre-op diagnosis
Lekshmi 2023 [15] 14 M Biphasic NR Spindle cell neoplasm/carcinoma
(FNA)
Zahran 2022 [13] 47 M Biphasic NR Oncogenic neoplasm with atypical
cells (FNA)
Seyed-Alagheband 2021 [14] 43 F Mono NR Undifferentiated cell carcinoma of
thyroid (FNA)
Demirel 2020 [12] 26 M Biphasic 4.5 cm Papillary carcinoma (FNA)
Owen 2018 [11] 37 M Mono NR NR
Owen 2018 [11] 47 M Biphasic NR Core biopsy
Owen 2018 [11] 42 M Mono NR Paraganglioma
Owen 2018 [11] 36 M NR NR Synovial sarcoma
Owen 2018 [11] 30F NR NR Poorly diff. synovial sarcoma
Yadav 2018 [16] 12M Biphasic NR Malignant spindle cell tumor/MTC
(FNA)
Park 2017 [17] 47 F Mono NR Ovoid to spindle cells (FNA)
Bansal 2017 [18] 28 F Biphasic NR Poorly diff. MTC (FNA)
Shi 2016 [10] 31 M Biphasic NR Poorly differentiated tumor
Boudin 2014 [19] 55 M Mono 7 cm Anaplastic thyroid carcinoma (no
cytology)
Ghafouri 2013 [20] 44 F Mono NR NR
Ryu 2011 [9] 72 F Mono NR Cystic change (FNA)
Jang 2007 [21] 15M Biphasic 6X5x5 cm Benign follicular lesion (FNA)
Kikuchi 2003 [8] 60 M Mono 6.8x6.5 cm MTC (FNA)
Author (year) [Ref] Surgery $S18/SSX Adjuvant therapy Outcome/follow-up
Gupta 2025 [1] Non-resectable; FISH negative Adriamycin x1 dose AWD, 6 mo;
biopsy only; (diagnosis by +4 cycles chemo +4 pulmonary nodules +
emergency histomorphology + cycles RT (details NR) LN at presentation
tracheostomy IHC)
Johnson 2025 [2] TR + debulking + 11 FISH+ (SYT-SSX1) D&l + RT No recurrence at 38
LN resected mo (lost to FU)
Ren 2023 [3] TR + central cervical FISH+ E&I (RT refused by Alive, 9 mo
LN dissection patient)
Lekshmi 2023 [15] Lump excision NR RT + chemo referral NR
Zahran 2022 [13] Total thyroidectomy NR Chemoradiotherapy Alive, 12 mo
Seyed-Alagheband 2021 [14] TR NR D&l + RT Alive at last FU
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Table continued 1. Summary of all 21 previously reported cases of primary thyroid synovial sarcoma.

© Am J Case Rep, 2026; 27: €953094

Author (year) [Ref] Surgery $S18/SSX Adjuvant therapy Outcome/follow-up
Demirel 2020 [12] TR + LN dissection + FISH+ Radioiodine + chemo AWD, 41 mo; local
partial laryngectomy + targeted therapy recurrence 25 mo;
(for recurrence) PDM + bone 32 mo
Owen 2018 [11] TR + debulking FISH+ D&l + RT + DOD, 126 mo; local
trabectedin recurrence at 8 yr
Owen 2018 [11] TR + bilateral FISH+ D&I + RT DOD, 55 mo;
LN dissection + pulmonary
thoracotomy metastasis 2 yr
Owen 2018 [11] Tumor excision NR Lung mets excised + Alive, 72 mo;
conventional chemo pulmonary
metastasis 1 yr
Owen 2018 [11] Non-resectable NR D&l + RT + ATR NR
inhibitor
Owen 2018 [11] NR NR NR NR
Yadav 2018 [16] TR NR NR DOD, 7 mo
Park 2017 [17] TR NR None NED, 36 mo
Bansal 2017 [18] TR + retrotracheal NR RT NR
excision
Shi 2016 [10] TR RT-PCR+ D&I + 50 Gy RT NED, 34 mo; LN
recurrence 2 yr
Boudin 2014 [19] TR (intraoperative FISH+ (SYT D&l (neoadjuvant) AWD, 10 mo; local
rupture; incomplete) rearrangement) recurrence 15 days
Ghafouri 2013 [20] Incomplete excision NR None NR
(capsule ruptured)
Ryu 2011 [9] TR + tracheal NR Chemoradiation DOD, 2 mo
fenestration (planned; not
completed)
Jang 2007 [21] TR + cervical LN NR None NR
dissection
Kikuchi 2003 [8] TR + LN dissection RT-PCR+ None DOD, 32 mo;
pulmonary

metastasis 18 mo

Abbreviations: M, male; F, female; Mono, monophasic; FNA, fine-needle aspiration; TR, total thyroidectomy; LN, lymph node;
RT, radiotherapy; D&I, doxorubicin and ifosfamide; E&l, epirubicin and ifosfamide; NR, not reported; FISH, fluorescence in situ
hybridization; mo, months; NED, no evidence of disease; DOD, died of disease; AWD, alive with disease; FU, follow-up.

have already been exposed to cardiotoxic chemotherapy regi-
mens. In this case, the patient developed congestive heart fail-
ure during doxorubicin therapy, illustrating the compounding
systemic toxicity risk that must be weighed when sequencing
or combining agents in this population.

Importantly, the mainstay of treatment remains achieving
negative resection margins to optimize outcomes. The pres-
ent case illustrates that even with histologically negative mar-
gins and adjuvant radiation, pulmonary metastasis can occur,

This work is licensed under Creative Commons Attribution-
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and structured pulmonary surveillance should be incorporat-
ed into follow-up protocols for all PSST patients.

Conclusions

Primary synovial sarcoma of the thyroid gland is an extreme-
ly rare and aggressive neoplasm with a propensity for pulmo-
nary metastasis. This case report demonstrates several direct-
ly observed clinical lessons: SS18 gene fusion confirmation by
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FISH is essential to establish the diagnosis of PSST when cy-
tology is inconclusive or non-diagnostic; aggressive clinical be-
havior—including early pulmonary metastasis and ultimately
fatal systemic metastatic disease to the brain and bone—can
occur despite histologically negative surgical margins and ad-
juvant radiation, underscoring the importance of structured
pulmonary surveillance and early referral to sarcoma cen-
ters; and systemic chemotherapy carries a meaningful toxic-
ity burden, as evidenced by doxorubicin-induced congestive
heart failure in this patient. BCL-2 expression, present in this
and the majority of reported PSST cases, suggests that BCL-2-
directed combination strategies warrant future investigation.
However, targeted BCL-2 inhibition has shown limited direct
preclinical efficacy in synovial sarcoma models, and no direct
evidence of therapeutic benefit was demonstrated in this case.
Any such strategies remain entirely investigational. Complete
surgical resection with negative margins is the cornerstone of
management. Continued international case reporting is essen-
tial to accumulate sufficient outcome data for evidence-based
diagnostic and treatment protocols in this rare malignancy.
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