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Abstract

Background: Malignant Solitary fibrous tumour (SFT) is an uncommon mesenchymal tumour with aggressive
clinical behaviour as compared to its benign counterpart. There are only a handful of reports of extra-pleural
malignant SFT arising from the mediastinum.

Case presentation: A 68-year-old male, presented with a history of cough and breathlessness for 2 weeks.
Computed tomography (CT) scan revealed a large 11.6 × 11.3x18cm anterior mediastinal mass with extension to
right hemithorax. The patient underwent excision of the mass after a biopsy confirmation of mesenchymal tumour.
Histological examination of resection specimen revealed a spindle cell tumour with hypo and hypercellular areas,
arranged in fascicular, focal storiform and hemangio-pericytomatous vasculature pattern. Moderate to marked
nuclear atypia, frequent mitosis and areas of necrosis were noted. On immunohistochemistry (IHC), the tumour cells
were positive for CD34, Bcl2, MIC2 (dot-like) and focally for S100 and Desmin. Although, the possibility of a
malignant peripheral nerve sheath tumour with heterologous rhadomyosarcomatous differentiation (Triton tumour)
was considered, however IHC for STAT6 confirmed it to be a malignant SFT. The patient developed recurrence
within 1 year after surgery and despite multi-modality treatment (Re-excision, Chemotherapy and Radiotherapy)
succumbed within 14 months from point of presentation.

Conclusion: Malignant SFT is a rare aggressive tumour that should be considered as a differential diagnosis in the
mediastinum and a broad panel of IHC markers including STAT6 may be required to confirm the diagnosis.
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Background
A solitary fibrous tumour (SFT) is an uncommon but
well-known intrathoracic fibroblastic tumour of inter-
mediate malignant potential and was originally described
as arising in relation to pleura. It is characterized by
prominent, staghorn/ hemangiopericytoma like branch-
ing, vascular pattern and NAB-STAT6 gene rearrange-
ment (Chick et al. 2013; Demicco et al. 2020). Since its
description, numerous reports of extra-pleural SFT have
been published (Fletcher et al. 2013; Ronchi et al. 2018).

Approximately 1–8% of intrathoracic SFT are reported
from mediastinum (Ronchi et al. 2018; Den Bakker et al.
2015). Malignant SFTs, characterized by increased cellu-
larity, cellular pleomorphism, mitoses > 4 per 10 high
power fields (HPFs) and necrosis are extremely unusual
in the mediastinal region (England et al. 1989). They
have relatively aggressive course and inferior disease-
specific survival (De Raet et al. 2008).
We hereby present a rare and diagnostically challen-

ging case of giant malignant SFT of the mediastinum
with the expression of a concoction of immunohisto-
chemical (IHC) markers raising a range of differential
diagnoses.
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Case presentation
A 68-year-old man presented in November 2018 with
severe orthopnea, breathlessness and cough for 2 weeks
duration. Routine blood investigations including serum
tumour marker levels were within normal range.
Contrast-enhanced computed tomography (CECT) scan
revealed a well-defined heterogeneously enhancing large
anterior mediastinal soft tissue mass measuring 11.6 ×
11.3x18cm with loss of fat planes with mediastinal struc-
tures and central necrotic areas. The mass was abutting
the diaphragm and extending to the right hemithorax
(Fig. 1). A well-defined nodular lesion was also noted in
the right lobe of the thyroid measuring 3.8 × 3.7 × 4.9
cm, however, no abnormal FDG uptake was observed on
the PET scan. No metastatic lesion was identified
elsewhere.
A CT- guided transthoracic core biopsy of the medias-

tinal mass was performed, which revealed a cellular spin-
dle cell tumour of mesenchymal origin. However,
definitive characterization could not be established as
IHC markers were not performed on the biopsy speci-
men. Subsequently, the patient underwent a right an-
terolateral thoracotomy with excision of the anterior
mediastinal mass and right hemithyroidectomy. Al-
though the tumour was removed in toto, however, en-
bloc resection could not be obtained. Hence, the tumour
was received for pathology evaluation as multiple large
lobulated soft tissue pieces, the largest measuring
20x10x7 cm and smallest measuring 4.4 × 2.8 × 1 cm.
The tumour was soft to firm, grey-white, fleshy with few
myxoid areas. Focal areas of necrosis, haemorrhage and
calcification were also noted.
Histopathological examination revealed a spindle cell

tumour with hypo and hypercellular areas due to collag-
enous stroma, which was arranged in fascicular, focal
storiform and hemagio-pericytomatous vasculature pat-
tern. (Fig. 2A &B) There were areas of necrosis (Fig.
2C), haemorrhage, hyalinization and myxoid change.

Tumour cells were oval to spindle-shaped and showed
moderate to marked nuclear atypia and frequent mitotic
activity ((8–12/10 HPF). (Fig. 2D) There was no invasion
of vital neighbouring mediastinal structures. On Immu-
nohistochemistry (IHC), the tumour cells were positive
for CD34(strongly and diffusely; Fig. 3A) and Bcl-2
(weak and focal; Fig. 3A) along with focal desmin (Fig.
3C), and S100 expression (Fig. 3E), in occasional rare
tumour cells. IHC for EMA, SMA (Fig. 3D), and CD31
were negative. MIC-2 showed dot-like positivity. The
possibility of a malignant peripheral nerve sheath
tumour (MPNST) with heterologous rhabdomyosarco-
matous differentiation (Triton tumour) versus malignant
SFT was considered. There were no obvious rhabdomyo-
blasts and other markers for RMS besides Desmin (i.e.,
myogenin and Myo-D1) were negative. Additional IHC
for STAT6 was carried out, which showed nuclear posi-
tivity expression of moderate-intensity in approximately
70% of tumour cells (Fig. 3F). Hence, confirming the
diagnosis of an SFT with aberrant expression of S100
and Desmin. Because of the presence of an unusual
histologic pattern of SFT and STAT6 positivity with ne-
crosis, increased mitotic activity of > 4 mitoses/ 10HPF,
nuclear atypia, large tumour size (20 cms), led to the
classification of this tumour as a malignant giant SFT of
the mediastinum.
The right thyroid lobe lesion showed a partly encapsu-

lated tumour with micro and macro follicular arrange-
ment. No definite nuclear features of papillary thyroid
carcinoma were seen. No definite capsular or vascular
invasion was seen. Features were consistent with that of
a follicular adenoma. There was no evidence of lymph
node or visceral metastasis elsewhere.
On follow-up, the patient developed local recurrence

in the mediastinum (measuring 18x16cms) within 1 year
after surgery and despite multi-modality treatment (Re-
excision, Chemotherapy and Radiotherapy) succumbed
within 14 months from point of initial presentation.

Fig. 1 Contrast enhanced CT scan of chest shows a large anterior mediastinal soft tissue mass with loss of fat planes, abutting diaphragm and
extending to the right hemithorax with inhomogeneous areas of necrosis. (A Sagittal view & B Mediastinal Window)
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Fig. 2 Histological examination shows variable cellular spindle cell tumour (A H&E; 40x) with prominent hemangiopericytomatous vasculature
pattern((B H&E; 100x) and areas of necrosis [double arrowhead] and sclerotic bands (C H&E; 100x). The tumour cells revealed marked nuclear
atypia, hypercellularity and brisk mitosis (arrow) (D H&E; 400x)

Fig. 3 Tumour cells showed diffuse immunopositivity for CD34, which had also highlighted staghorn vasculatures (A DAB; 200x), Weak staining for
BCL-2. (B DAB; 200x). Besides focal immunostaining for desmin (C DAB; 200x) was noted, however, SMA was negative ((D DAB; 200x). Occasional cells
were also positive for S-100 protein. (Arrow) (E DAB; 400 x) Strong and diffuse nuclear staining for STAT6 confirmed diagnosis of SFT(F DAB; 200X)
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Discussion
SFTs are mesenchymal tumours of intermediate malig-
nant potential and are now believed to arise from CD34
positive dendritic mesenchymal cells (Zhang et al. 2017).
They are usually composed of a patternless architecture
with hemangio-pericytomatous like vasculature in a vari-
ably collagenous stroma (Demicco et al. 2020; Fletcher
et al. 2013). CD34 and Bcl2 are highly characteristic
IHCs for SFT (Demicco et al. 2020; Geramizadeh et al.
2016). But rarely EMA, SMA, keratin, desmin and S100
may come positive (Den Bakker et al. 2015; Leroy et al.
2001). Histologically, extrapleural SFT shares morpho-
logical features same as those of the pleural SFT. The
diagnosis of extrapleural SFT is challenging, owing to its
rarity, and requires an integrated approach that includes
specific clinical, histological, IHC, and even molecular
findings (Ronchi et al. 2018).
This particular case of the mediastinal tumour was

very challenging to diagnose and a wide range of differ-
entials diagnoses were considered ranging from type A
thymoma, sarcomatoid mesothelioma, sarcomatoid car-
cinoma, to mesenchymal tumours like MPNST, leiomyo-
sarcoma (LMS), rhabdomyosarcoma (RMS) and synovial
sarcoma (SS). Due to negative epithelial marker i.e.,
EMA the possibility of thymoma, sarcomatoid meso-
thelioma and sarcomatoid carcinoma was unlikely.
Rarely cytokeratin expression can be observed in SFT
(Leroy et al. 2001). Although Bcl2 and MIC-2 positivity
raised the option of SS, however diffuse CD34 positivity,
in this case, ruled out its possibility. However, CD34 can
be absent in approximately 5–10% of conventional SFT,
especially in malignant and dedifferentiated forms
(Yamada et al. 2019). Molecular testing for specific t(X;
18) (p11.2;q11.2) translocation for SS can be valuable ad-
junct in such scenario (Den Bakker et al. 2015). Further,
despite focal Desmin positivity, diagnosis of LMS was
unlikely in this case, as SMA was negative. Hence,
MPNST with heterologous differentiation (due to focal
S-100 and focal Desmin positivity) and malignant SFT
(due to CD34, Bcl2 and Mic2 positivity) were the main
differentials considered finally in this case. Further, there
were no obvious rhabdomyoblasts or dedifferentiated
areas in this particular case. So finally, the diagnosis of
malignant SFT was established based on the expression
of IHC for STAT6.
The discovery of NAB2(NGFI-A-binding protein 2)

/STAT6(signal transducer and activator of transcrip-
tion) fusion by next-generation sequencing studies has
led to the discovery of nuclear expression of STAT6
protein in SFT, which is the most sensitive and spe-
cific marker for diagnosis of conventional and malig-
nant SFT (Robinson et al. 2013). STAT 6 has a
sensitivity of 98–100% for SFT with strong nuclear
STAT6 taken to be a surrogate marker for NAB2-

STAT6 fusion gene (Koelsche et al. 2014; Yoshida
et al. 2014; Doyle et al. 2014; Rekhi et al. 2017;
Demicco et al. 2015). Demicco et al. studied a total
of 2021 mesenchymal tumours for STAT6 expression,
including 70 cases of MPNST and none were positive
for STAT6 (Koelsche et al. 2014). Although nuclear
positivity along with strong cytoplasmic staining for
STAT6 s can be observed in some well-differentiated/
dedifferentiated liposarcoma, undifferentiated pleo-
morphic sarcoma and desmoid type fibromatosis;
these STAT6 positive tumours were not included as a
differential diagnosis in the index case. Hence, the
use of STAT6 immunohistochemistry is a reliable sur-
rogate for detection of SFT as demonstrated in this
case when the diagnosis is inconclusive by conven-
tional methods (Yoshida et al. 2014; Doyle et al.
2014).
SFT may show a variable clinical course with the ma-

jority of the patients being cured by surgical excision
and the rest developing recurrences and metastases des-
pite adjuvant therapy (Demicco et al. 2020; Fletcher
et al. 2013). Mediastinal SFTs tend to follow a more ag-
gressive course due to their complicated location that
may hamper complete surgical resection (Fletcher et al.
2013; Den Bakker et al. 2015; De Raet et al. 2008). The
prognosis is partially related to morphological features.
Malignant SFT can arise de-novo or from malignant
transformation of SFT (Yamada et al. 2019). The patho-
logical criteria for malignancy as proposed by England
et al. in SFT: Mitosis > 4 mitosis / 10hpf, high cellularity,
cellular pleomorphism and necrosis were all present in
the index case (England et al. 1989).
New models for predicting metastatic risk are now be-

ing proposed incorporating patient age(< or ≥ 55 years),
mitotic count (0, 1–3 and > 4 mitosis/10hpf), tumour
size (< 5, 5- < 10,10- ≤ 15, > 15 cm) with each factor
assigned a score of 0–3. The overall score predicts low
(0–2 points), intermediate (3–4 points) and high (5–6
points) risk for metastasis. The four-tier model incorpo-
rates necrosis as an additional factor (Demicco et al.
2012, 2017). Our case developed local recurrence with
adjuvant therapy adding little benefit and succumbed to
the disease in a short time demonstrating poor survival
and aggressive behaviour in case of malignant SFT at the
uncommon location.

Conclusion
To conclude, despite rarity in the mediastinum, SFT can
be recognized based on usual histomorphology and
immunophenotypic profile. Use of specific markers i.e.,
STAT6 clinched the diagnosis in the index case. Diagno-
sis of malignant SFT can be challenging at an uncom-
mon location, especially when there is a variable
expression of various nonspecific IHC markers.
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