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CASE REPORT

Primary intraventricular synovial sarcoma 
of the brain with recurrence - case presentation
Anna McCool1, Clinton Turner2, Sarah Turner1, Peter Heppner3 and Frank Saran1* 

Abstract 

Background: We report a case of recurrent primary intraventricular synovial sarcoma of the brain with no extracra-
nial primary, initially reported as a haemangiopericytoma. We believe this is the first reported case of primary intraven-
tricular synovial sarcoma at this site.

Case presentation: A 27-year-old male presented to hospital with a new onset of seizures. Imaging revealed a left 
ventricular trigone mass with surrounding oedema. He underwent a left occipito-temporal craniotomy and resec-
tion with the histology reported as haemangiopericytoma. Resection was followed by adjuvant radiation treatment. 
Seven years later follow-up imaging revealed a 4 mm contrast enhancing lesion in the previous surgical bed. The 
patient underwent resection. Histological analysis of the recurrence revealed a spindle cell tumour with a SS18 gene 
rearrangement consistent with synovial sarcoma. Retrospective fluorescent in-situ hybridisation analysis of original 
histology also revealed a SS18 gene rearrangement consistent with a diagnosis of synovial sarcoma.

Conclusion: Synovial sarcoma should be included as part of the differential diagnosis for patients presenting with 
intraventricular spindle cell tumours in the brain.
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Background
Synovial sarcoma (SS) is a soft tissue sarcoma that mainly 
occurs as a deep soft tissue tumor of the extremities. The 
incidence peaks in the fourth decade with a median age 
at diagnosis of 35, and has a slight male predominance 
[1]. It frequently presents as a localized disease in the 
extremities, especially near large joints such as the knee 
[2]. Intracranial disease, which is rare, has been reported 
as a metastasis or as a primary dural tumour [3]. We 
report a case of intraventricular synovial sarcoma with 
no obvious primary extracranial pathology, suggesting a 
primary intraventricular tumour. We describe potential 
diagnostic pitfalls with synovial sarcoma in the central 

nervous system (CNS) and the management of recur-
rence with surgery and adjuvant radiation retreatment.

Case report
A 27-year-old male presented to hospital in 2013 with 
a new onset of seizures. Magnetic Resonance Imaging 
(MRI) demonstrated a 3 cm mass within the left ventric-
ular trigone with surrounding oedema (Fig. 1). He under-
went a left occipito-temporal craniotomy and resection 
with the histology reported at this time as haemangioper-
icytoma, World Health Organization (WHO) grade 2. He 
received post-operative adjuvant radiation therapy (RT) 
54 Gy in 30 fractions using a 3D conformal technique. At 
the time, given the histological diagnosis, no further stag-
ing scans were requested.

Follow up included an MRI brain every 6 months for 
two years then yearly MRI brain scans. Surveillance MRI 
7 years after completion of treatment showed a 4  mm 
contrast enhancing lesion within the left ventricular 
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trigone in the previous surgical bed (Fig. 2). The patient 
was asymptomatic at the time. The radiological features 
were thought to be consistent with recurrence and an 
early follow up interval scan was requested. MRI brain 
and spine was repeated 3 months later and demonstrated 
an increase in size of the intraventricular lesion to 8 mm 
(Fig. 3).

Given the scan findings, the patient underwent resec-
tion of the recurrence with immediate post-operative 
MRI brain showing no residual tumour. Histological 
examination of the resection specimen showed a tumour 
consisting of short haphazard fascicles of monotonous 

basophilic spindle cells. Mitotic activity was readily iden-
tifiable with up to 24 mitoses per 10 high power fields. 
The tumour had a vaguely lobular architecture but no 
convincing meningothelial whorls or staghorn vessels 
were seen (Fig. 4). The tumour showed patchy positivity 
for EMA, bcl-2 and CD99. However, immunohistochem-
istry for STAT-6 and SSTR-2 were negative. On the basis 
of the morphology and immunohistochemical profile, 
fluorescent in-situ hybridisation (FISH) for SS18 (SYT) 
gene rearrangement was performed using an 18q11.2 
SS18 (SYT) break-apart probe. This confirmed the pres-
ence of an SS18 gene rearrangement consistent with 

Fig. 1 Pre-operative T1 post gadolinium contrast and T2 axial MRI in 2013. There is a 22 mm x 32 mm contrast enhancing circumscribed mass at the 
atrium of the left lateral ventricle surrounded by oedematous adjacent cerebral parenchyma. The lesion shows mixed solid and cystic components. 
It appears related to the local choroid plexus. Mild linear enhancement of the ependymal surface of the left occipital horn is suggestive for local 
infiltration outside of the lesion

Fig. 2 Surveillance MRI 7 years later showing a 4 mm homogenous contrast enhancing lesion within the left ventricular trigone, without restricted 
diffusion
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synovial sarcoma (Fig.  4). On this basis, the FISH was 
repeated on the original 2013 tumour which also showed 
an SS18 gene rearrangement consistent with the diagno-
sis of synovial sarcoma in the original tumour.

Systemic staging showed no evidence of primary 
underlying malignancy or any sites of metastatic 
spread, and so the tumour was classified as a primary 

synovial sarcoma of the CNS. The patient was dis-
cussed at both the neuro-oncology and sarcoma 
tumour board multi-disciplinary meetings with rec-
ommendation for adjuvant radiation treatment. He 
proceeded with VMAT (Volumetric modulated arc 
therapy) retreatment to brain, 54  Gy in 30 fractions 
(see Figs. 5 and 6).

Fig. 3 3 months later further increase in size of left ventricular trigone lesion to 8 mm with the same signal characteristics as previously

Fig. 4 Images of the 2013 (a) and 2019 (b) tumour resections showing morphologically similar, mitotically active, spindle cell tumours 
(haematoxylin and eosin x200, microscope olympus bx53 with olympus dp27, camera and cellSens software to capture the images). FISH analysis 
of both tumours confirmed an SYT gene rearrangement (c). The normal signals consist of closely adjacent orange/red and green probes. The 
abnormal rearranged signal indicating SYT gene rearrangement is seen when there is a gap of at least twice the diameter of the fusion signal 
between the orange and green signal
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Discussion and conclusion
Synovial sarcoma initially derived its name from a his-
tologic resemblance to synovial cells [4]. There are 

two morphologic subtypes: monophasic and biphasic. 
Most synovial sarcomas are of the monophasic sub-
type and consist of relatively uniform spindle cells with 

Fig. 5 (A) and (C) showing planning MRI T1 post gadolinium contrast scans. B and (D) showing retreatment plan with bright pink line representing 
the PTV and surrounding isodose lines. PTV is the surgical bed with a margin allowing for microscopic disease extent and 0.3 mm departmental 
margin to allow for setup error

Fig. 6 3D representation of the retreatment VMAT plan
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hyperchromatic nuclei and sparse cytoplasm. Biphasic 
synovial sarcoma has an additional epithelial compo-
nent of varying extent which may take the form of cells 
arranged in solid nests, cords, or glands [5]. The majority 
of synovial sarcomas are characterized by the chromo-
somal translocation t(X;18)(p11;q11). The breakpoint of 
this translocation fuses the SS18 (previously called SYT) 
gene from chromosome 18 to one of three homologous 
genes, SSX1, SSX2, and SSX4 on the X chromosome. The 
resulting fusion oncogene is thought to disrupt epige-
netic control and mesenchymal differentiation through 
the SWI/SNF chromatin remodelling complex [6]. The 
exact cell of origin for synovial sarcoma remains to be 
determined. However, the two leading hypotheses are a 
mesenchymal stem cell found in the periosteum [7] or 
stem cells associated with neural crest cells [8]. Cytoge-
netic analysis, FISH, or RT-PCR can be used to detect the 
translocation or the protein product of the fusion gene, 
thus aiding in the diagnosis of synovial sarcoma [9].

Synovial sarcoma is associated with local recurrence 
and distant metastases. Metastases can occur in 50–70% 
of cases, with most metastases developing in the lung 
(80%) followed by bone (10%) and liver (5%) [10, 11]. 
Intracranial disease is rare but has been reported as 
metastasis from extracranial synovial sarcoma [12, 13]. 
Primary dural synovial sarcoma has also previously been 
reported [3]. We have not been able to identify a report of 
primary intraventricular sarcoma of the central nervous 
system in the literature using PubMed database. How-
ever intraventricular meningioma, which is thought to 
arise from meningothelial inclusions within the tela cho-
roidea and mesenchymal stroma of the choroid plexus, is 
a well-recognised tumour entity [14]. It may be possible 
that a primary intraventricular synovial sarcoma (as in 
this case) arises from similar structures. In 2013 recur-
rent NAB2-STAT6 fusions were identified as an almost 
pathognomonic finding in solitary fibrous tumour/hae-
mangiopericytoma [15, 16]. Nuclear positivity for STAT6 
by immunohistochemistry has since been established as 
a reliable surrogate of this fusion [17] and was invaluable 
in the current case in revising the diagnosis. The focal 
EMA positivity in this case also represented a potential 
pitfall which could result in the tumour being diagnosed 
as meningioma. However the negative SSTR2 immu-
nohistochemistry in conjunction with the morphology 
prompted the consideration of synovial sarcoma. Surgical 
resection is the standard treatment for localized SS of the 
extremities, with consideration for use of neoadjuvant/
adjuvant radiation and/or systemic anti-cancer therapy 
[18, 19]. Perioperative RT is associated with a statistically 
significant improvement in oncologic outcome among 
SS patient [20]. Prognosis for non-metastasized patients 
is often favourable for tumours < 5  cm resected with 

adequate margins [21, 22]. Given the paucity of data on 
primary intracranial synovial sarcoma, further research is 
needed to establish standard treatment.

This case report is significant for two reasons. Firstly, 
we believe this is the first reported case of primary 
intraventricular synovial sarcoma in the brain. Sec-
ondly, it highlights the need for extensive work up, 
including molecular testing where appropriate, of spin-
dle cell tumours in the central nervous system. Syno-
vial sarcoma represents a rare diagnostic pitfall that 
can mimic both hemangiopericytoma and meningi-
oma – particularly when occurring at an unusual site. 
This is compounded by some overlap in the immuno-
histochemical profile of these tumours. In light of the 
ongoing significant advances in the molecular classifi-
cation of all tumours, but CNS tumours in particular, 
patients with spindle cells tumours in the cranial cav-
ity who present with recurrent disease should be reas-
sessed with the full spectrum of immunohistochemical 
analysis and genetic testing necessary to ensure an up-
to-date diagnosis.

Abbreviations
SS: Synovial sarcoma; MRI: Magnetic Resonance Imaging; WHO: World Health 
Organization; RT: Radiation therapy; VMAT: Volumetric modulated arc therapy; 
FISH: Fluorescent in-situ hybridisation.

Acknowledgements
Not applicable.

Authors’ contributions
All authors(AM, FS, CT, ST and PH) made substantial contribution to the con-
ception of the case report. Material preparation and collection was performed 
by AM and CT. The first draft of the manuscript was written by AM, FS, CT and 
ST. All authors(AM, FS, CT, ST and PH) read and approved the final version of 
the manuscript and all are accountable for the contents.

Funding
Nil

Availability of data and materials
The analysed in this study is not publicly available due to patient confidential-
ity but will be available for sharing after local institutional ethics approval. 
Contact the corresponding author (Dr Anna McCool) if needed.

Declarations

Ethics approval and consent to participate
Patient written consent. Ethics committee approval not required.

 Consent for publication
Patient written consent obtained for their clinical details and images to be 
published in this study.

Competing interests
Nil.

Author details
1 Department of Radiation Oncology Cancer & Blood Research, Auckland 
City Hospital, Level 12, Building 1, 1023 Auckland, New Zealand. 2 Anatomical 
Pathology, Auckland City Hospital, Labplus, Auckland, New Zealand. 3 Depart-
ment of Neurosurgery, Auckland City Hospital, Auckland, New Zealand. 



Page 6 of 6McCool et al. BMC Neurology          (2022) 22:447 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Received: 8 November 2020   Accepted: 8 November 2022

References
 1. Ferrari A, Sultan I, Huang TT, et al. Soft tissue sarcoma across the age 

spectrum: a population-based study from the Surveillance Epidemiol-
ogy and End Results database. Pediatr Blood Cancer. 2011;57(6):943–9. 
doi:https:// doi. org/ 10. 1002/ pbc. 23252.

 2. Murphey MD, Gibson MS, Jennings BT, Crespo-Rodríguez AM, Fanburg-
Smith J, Gajewski DA. From the archives of the AFIP: Imaging of 
synovial sarcoma with radiologic-pathologic correlation. Radiographics. 
2006;26(5):1543–65. doi:https:// doi. org/ 10. 1148/ rg. 26506 5084.

 3. Sharma S, Sharma A, Lobo G, et al. Primary dura-based synovial sarcoma 
of the parafalcine region of brain. Pathol Res Pract. 2017;213(7):868–71. 
doi:https:// doi. org/ 10. 1016/j. prp. 2017. 03. 005.

 4. Miettinen M, Virtanen I. Synovial sarcoma–a misnomer. Am J Pathol. 
1984;117(1):18–25.

 5. WHO Classification of Tumours Editorial Board editor. World Health 
Organization classification of soft tissue and bone tumours. 5th ed. Lyon: 
IARC Press; 2020.

 6. Kadoch C, Crabtree GR. Reversible disruption of mSWI/SNF (BAF) 
complexes by the SS18-SSX oncogenic fusion in synovial sarcoma. Cell. 
2013;153(1):71–85.

 7. Barrott JJ, Illum BE, Jin H, Hedberg ML, Wang Y, Grossmann A, et al. 
Paracrine osteoprotegerin and β-catenin stabilization support synovial 
sarcomagenesis in periosteal cells. J Clin Invest. 2018;128(1):207–18.

 8. De Logu F, Ugolini F, Caporalini C, Palomba A, Simi S, Portelli F, et al. TRPA1 
Expression in Synovial Sarcoma May Support Neural Origin. Biomolecules. 
2020;10(10):E1446.

 9. Rong R, Doxtader EE, Tull J, de la Roza G, Zhang S. Metastatic poorly differ-
entiated monophasic synovial sarcoma to lung with unknown primary: a 
molecular genetic analysis. Int J Clin Exp Pathol. 2009;3(2):217–21 PMID: 
20126590; PMCID: PMC2810002.

 10. El Beaino M, Araujo DM, Gopalakrishnan V, Lazar AJ, Lin PP. Prognosis of T1 
synovial sarcoma depends upon surgery by oncologic surgeons. J Surg 
Oncol. 2016 Sep;114(4):490–4.

 11. de Necochea-Campion R, Zuckerman LM, Mirshahidi HR, Khosrowpour 
S, Chen CS, Mirshahidi S. Metastatic biomarkers in synovial sarcoma. 
Biomark Res. 2017;5:4.

 12. Siegel HJ, Dunahm WH, Lopez-Ben R, Siegal GP. Intracranial metastasis 
from synovial sarcoma. Orthopedics. 2008;31(4):405. doi:https:// doi. org/ 
10. 3928/ 01477 447- 20080 401- 33.

 13. Przkora R, Vogel P, Ullrich OW, Knüchel R, Jauch KW, Bolder U. Synovial 
sarcoma—unusual presentation with cerebral hemorrhage. Arch Orthop 
Trauma Surg. 2003;123(7):376–8. “,”, .

 14. Bhatoe HS, Singh P, Dutta V. Intraventricular meningiomas: a clinico-
pathological study and review of the literature. Neurosurgical Focus. 
2006;20(3):1–6.

 15. Chmielecki J, Crago AM, Rosenberg M, O’Connor R, Walker SR, Ambrogio 
L, et al. Whole-exome sequencing identifies a recurrent NAB2 - STAT6 
fusion in solitary fibrous tumors. Nat Genet. 2013 Feb;45(2):131–2.

 16. Robinson DR, Wu Y-M, Kalyana-Sundaram S, Cao X, Lonigro RJ, Sung 
Y-S, et al. Identification of recurrent NAB2 - STAT6 gene fusions in 
solitary fibrous tumor by integrative sequencing. Nat Genet. 2013 
Feb;45(2):180–5.

 17. Schweizer L, Koelsche C, Sahm F, Piro RM, Capper D, Reuss DE, et al. 
Meningeal hemangiopericytoma and solitary fibrous tumors carry the 
NAB2-STAT6 fusion and can be diagnosed by nuclear expression of STAT6 
protein. Acta Neuropathol. 2013 May;125(5):651–8.

 18. Wang S, Song R, Sun T, Hou B, Hong G, Mallampati S, Sun H, Zhou X, Zhou 
C, Zhang H, Cheng Z, Li J, Ma H, Sun H. Survival changes in Patients with 
Synovial Sarcoma, 1983–2012. J Cancer. 2017;8(10):1759–68.

 19. Pasquali S, Gronchi A. Neoadjuvant chemotherapy in soft tissue sarco-
mas: latest evidence and clinical implications. Ther Adv Med Oncol. 2017 
Jun;9(6):415–29.

 20. Naing KW, Monjazeb AM, Li CS, et al. Perioperative radiotherapy is associ-
ated with improved survival among patients with synovial sarcoma: A 
SEER analysis. J Surg Oncol. 2015;111:158–64.

 21. Singer S, Baldini EH, Demetri GD, Fletcher JA, Corson JM. Synovial 
sarcoma: prognostic significance of tumor size, margin of resection, and 
mitotic activity for survival. J Clin Oncol. 1996 Apr;14(4):1201–8.

 22. Bianchi G, Sambri A, Righi A, Dei Tos AP, Picci P, Donati D. Histology and 
grading are important prognostic factors in synovial sarcoma. Eur JS 
Oncol. 2017;43(9):1733–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1002/pbc.23252
https://doi.org/10.1148/rg.265065084
https://doi.org/10.1016/j.prp.2017.03.005
https://doi.org/10.3928/01477447-20080401-33
https://doi.org/10.3928/01477447-20080401-33

	Primary intraventricular synovial sarcoma of the brain with recurrence - case presentation
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case report
	Discussion and conclusion
	Acknowledgements
	References


