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Epithelioid solitary fibrous tumors from CNS =
and soft tissues: an unusual morphologic
variant

Lina Zhao'?, Jiajing Ma?, Jiacai Ren’, Jingping Yuan', Huihua He', Yabing Huang' and Honglin Yan'"

Abstract

Background Solitary fibroous tumors (SFTs) are distinctive soft tissue tumors characterized by rearrangements of
NAB2-STAT6 gene, which are associated with thin-walled, branching, “staghorn”-shaped vessels. SFTs are originally
classified as a type of hemangiopericytoma (HPC). Classical SFTs are composed of spindle to ovoid cells arranged
haphazardly or in fascicles. Rarely, SFTs exhibit unusual morphological variants such as fat formation, giant cells,
dedifferentiation, or epithelioid variant. The epithelioid cell variant, which is composed almost entirely of epithelioid
cells and arranged in solid or nest patterns, is extremely rare and frequently malignant.

Case presentation In this study, we reported three cases of epithelioid SFTs (ESFTs) located in extrathoracic sites
(right lateral ventricle, right lumbar, left pelvis). All the subjects in this study were elderly, with a predominance of
female patients, accounting for two out of the three cases, and only one case involved a male patient. The tumor
cells were entirely composed of epithelioid cells and exhibited positive for CD34 and STAT-6 markers. Ultimately, the
majority of cases (two out of three) were diagnosed as malignant SFTs.

Conclusion This study aims to enhance the awareness of ESFTs. In these cases, irrespective of the onset location,
the arrangement patterns of tumor cells, such as papillary structures and the morphology of epithelial-like cells,
conspicuously lack the hallmark histological characteristics of Solitary Fibrous Tumors (SFTs). Consequently, it requires
differential diagnosis from a plethora of malignant neoplasms. Moreover, the elevated malignancy level of this
cohort of cases poses substantial diagnostic challenges to pathologists, compounding the complexity of accurate
interpretation.
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Introduction

Solitary fibrous tumors (SFTs) are relatively rare mes-
enchymal tumors that were first described in 1931 by
Klemperer and Rabin as pleural neoplasms [1]. The term
“hemangiopericytoma” (HPC) was introduced in 1942 by
Stout and Murray, attributed to the presence of heman-
gio-pericytomatous vascular structures. The estimated
incidence of SFTs is less than 2% of all soft tissue tumors,
with approximately 0.2 cases per 100,000 individuals
reported annually by Kayani et al. [2].

Initially, SFTs were only documented in the pleura and
lungs until 1990, when they were noted to occur in vari-
ous anatomical locations. They can originate from vari-
ous soft tissues in the body, including the head and neck
areas (including intracranial), pleural/mediastinal cav-
ity chest, abdominopelvic region, and retroperitoneum.
They typically present as painless, slow-growing masses
with well-defined borders. The discovery of an intrachro-
mosomal inversion at 12q13.3 in SFTs, which leads to
the fusion of the NGFI-A binding protein 2 (NAB2) and
STATE6 genes, was a significant breakthrough [3, 4]. After
that, SFTs were regarded as a distinct tumor entity with
a well-defined molecular characteristic. In the 5th edi-
tion of the WHO Classification of Soft Tissue and Bone
Tumors, SFTs are classified as fibroblastic neoplasms
with intermediate behavior and rare metastasis.

Variants of SFTs, such as multinucleated giant cells,
pseudopapillary, and epithelioid cytomorphologies, are
uncommon. Epithelioid SFTs (ESFTs) are exceptionally
rare, with few cases reported in the literature [5]. In this
study, we reported three cases of ESFTs located in extra-
thoracic sites. Among them, one case was located in CNS
(right lateral ventricle), the other two cases were located
in soft tissues (right lumbar and left pelvis), presenting as
medium to large epithelioid cells arranged in solid sheets
and focal papillary patterns around vessels. These tumors
were hypercellular and lacked the characteristic col-
lagenized interstitium. Diagnostic clues can be derived
from conventional SFTs features, mainly including the
presence of curved vessels resembling HPC-like vessels.
All tumors cells diffusely expressed STAT6 and CD34,
while being negative for keratins, EMA, HMB45, SSTR-2,
GFAP, CDK4, and MDM2.

Case presentation
Three cases of ESFTs were collected from Department of
Pathology, Renmin Hospital of Wuhan University. Two
senior pathologists independently reviewed the cases.
Formalin-fixed paraffin-embedded (FFPE) tissue blocks
were sectioned at a thickness of 4-um and stained with
hematoxylin and eosin (H&E) using standard protocols.
Immunohistochemical analysis was performed on
4-pm FFPE tissue sections using the following antibod-
ies and conditions: STAT6 (ZSGB-BIO, clone: EP325),
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CD34 (Dako, clone: QBEnd10), S-100 (Dako, clone:
BC28), cytokeratin (CK or AE1/AE3, Dako, clone AE1/
AE3), epithelial membrane antigen (EMA, Dako, clone
12E7), HMB45(Dako, clone 6 F-H2), MelanA (Dako,
clone: A103), Muml (Dako, clone: MUM1lp), soma-
tostatin receptor-2 (SSTR-2, ZSGB-BIO, clone: EP336),
glial fibrillary acidic protein (GFAP, Dako, clone : 5.8 A),
CDK4 (ZSGB-BIO, clone EP162), MDM2 (OriGene,
clone: TA368038), progesterone receptor (PR, Roche,
clone:1E2), thyroid transcription factor-1n(TTEF-1, Dako,
clone: 8G7G3), Ki67(Dako, clone: MIB-1). The Envision
Plus detection system (Dako) was used for all antibodies.
Standard procedures and antigen retrieval protocols were
followed. Appropriate positive and negative controls
were included throughout.

Case 1 (located in CNS)

A 56-year-old woman was admitted to the hospital
on June 16, 2021, presenting with dizziness and head-
ache persisting for over four days. The medical history
indicated that she had undergone resection of the right
occipital space-occupying lesion in 2004, but the pathol-
ogy diagnosis remained unknown. The recent episode of
dizziness and headache did not involve nausea, vomiting,
disturbance of consciousness, or cognitive impairment.
Magnetic resonance imaging (MRI) findings suggested
that a cystic-solid blood-rich space-occupying lesion was
located in the right lateral ventricle, exerting pressure on
the occipital lobe. Choroid plexus papilloma was consid-
ered as a possible diagnosis (Fig. 1A).

Intraoperatively, a cystic lesion with yellowish fluid
was found in the right lateral ventricle, extending into
the deep regions of the occipital lobe. Nodules with clear
boundaries and a slightly firm texture were present at the
posterior part of cystic region, partially adhered to the
surrounding brain tissue. The tumor measured approxi-
mately 50 mmx60 mmx70 mm in size and displayed a
gray-red appearance with soft consistency.

Gross examination: the surgical specimen consisted
of multiple fragments, totaling approximately 80 mm
x 80 mm X 25 mm, with a red-brown section and soft
texture.

Microscopic findings showed that at low magnifica-
tion, the tumor displayed clear boundaries with normal
brain tissues and as mainly composed of distinct papil-
lary structures (Fig. 1B). Two types of papillary structures
were identified, including true papillary and pseudo-
papillary structures. True papillae consisted of single or
multilayered medium-sized round or epithelial tumor
cells surrounding thin-walled, slender, and curved ves-
sels without obvious collagen (Fig. 1C). Pseudopapillary
structures were formed by densely packed tumor cells
around thick-walled vessels with evident hyalinization.
Tumor cells were located centrifugally from the vascular
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Fig. 1 Epithelioid solitary fibrous tumors of case 1. A, MRI showed a cystic- solid blood-rich space-occupying lesion in the right lateral ventricle, exerting
pressure on the occipital lobe. B, At low magnification, clear boundaries were observed between the tumor and normal brain tissues, revealing almost
entirely composed of distinct papillary structures. C, True papillae consisted of single or multilayered medium-sized round or epithelial tumor cells sur-
rounding thin-walled, slender, and curved vessels without obvious collagen in their walls. D, Pseudopapillary structures were formed by densely packed
tumor cells around thick-walled vessels with evident hyalinization. The tumor cells were located centrifugally from the vascular axis. E, Large, curved blood
vessels can be seen within the interstitium. F to H, Immunohistochemistry showed diffuse nuclear expression of STAT6 (F) and cytoplasmic expression of

CD34 (G), while staining was negative for SSTR-2 (H)

axis, with acellular areas near the vascular axis (Fig. 1D).
The papillary spaces exhibited increased red blood cell
extravasation, and large, curved blood vessels could be
seen within the interstitium (Fig. 1E). At high magnifi-
cation, a high cellular density and a disordered arrange-
ment of uniform round and epithelioid cells with scant
cytoplasm, oval nuclei, dense chromatin, and frequent
mitotic Fig. (8/10 HPF) were noted. The tumor lacked
classic SFTs features such as staghorn vessels and spin-
dle cells, and was diagnosed as malignant solitary fibrous
tumor (Grade 3) according to the diagnostic criteria in
the 2021 World Health Organization Classification of
Tumors of Central Nervous System (5th edition) [6].

By using immunohistochemistry, the tumor exhibited
diffuse and intense nuclear staining for STAT6 (Fig. 1F),
as well as diffuse staining for CD34 (Fig. 1G). The tumor
was negative for EMA, SSTR-2 (Fig. 1H), GFAP, Olig-2,
PR, S-100, Cytokeratin (AE1/AE3), and TTF-1. The Ki67
proliferation index was aapproximately 10%. It was diag-
nosed with malignant SFTs(CNS WHO G3).

Following tumor resection, the patient did not undergo
any adjuvant radiotherapy or chemotherapy, as it was
determined that the surgical margins were clear. The
patient was followed up for six months post-surgery,
during which time no significant complications were
reported. However, after this period, the patient was lost
to follow-up, preventing further assessment of long-term
outcomes.

Case 2 (located in soft tissues)

An 85-year-old female patient was admitted to the hospi-
tal on March 24, 2023, due to A lumbar mass was identi-
fied six years prior and progressively enlarging over the
past three years. Physical examination revealed a tough
subcutaneous mass measuring 150 mmx100 mm on the
right lower back, with well-defined margins, a smooth
surface, acceptable mobility, and no tenderness. Clini-
cally, a lipoma was suspected, and surgical excision was
performed.

Macroscopic examination revealed a grayish mass
measuring approximately 120 mmx95 mmx65 mm, with
a partial capsule and a gray-red soft area. At low magni-
fication, the tumor was located within the subcutaneous
adipose tissue, possessing a well-defined boundary and
incomplete capsules, along with local tongue-like infiltra-
tion into the adjacent adipose tissue. It consisted of large
epithelioid cells and displayed various growth patterns,

such as solid sheet structures (Fig. 2A) and pseudopap-
illary arrangements (Fig. 2B). Similarly to Case 1, the
papillary structure exhibited a pseudopapillary arrange-
ment, which was characterized by multilayered tumor
cells with weak adhesion around hyalinized blood ves-
sels. The tumor cells possessed abundant cytoplasm that
appeared eosinophilic or transparent in nature. Some
tumor cells displayed eccentric nuclei akin to plasma cells
(Fig. 2C). Notably, there were significant cellular atypia,
multinucleated giant cells (Fig. 2D), brisk mitotic activity
(Fig. 2E), limited collagen fibrosis, numerous thin-walled
blood vessels with dilated congestion, focal nodular col-
lagen formations, hemorrhage, necrosis, and ossification
(Fig. 2F).

Through immunohistochemistry, the tumor showed
diffuse nuclear strong staining for STAT6 (Fig. 2G) and
diffuse staining for CD34 (Fig. 2H). SATB-2 was positive
in the ossification region (Fig. 2I). In addition, the tumor
cells exhibited focal positive for S-100-protein, with
MUMLI positive scattered, but negative for EMA, SOX10,
Melan A, CD138, Cytokeratin (AE1/AE3).The Ki67 pro-
liferation index was approximately 20%~30%. The diag-
nosis was malignant SFTs.

After complete tumor resection, no adjuvant radio-
therapy or chemotherapy was administered due to the
patient’s advanced age and associated comorbidities.
During a 14-month follow-up period, the patient main-
tained good general health, with no evidence of recur-
rence or metastasis at the original site.

Case 3 (located in soft tissues)

An 85-year-old male patient was admitted to the hos-
pital on September 24, 2021, due to a pelvic tumor that
had been progressively growing for more than one year
(Fig. 3A). Initial MRI and PET-CT scans on September
16, 2020, revealed a mass with uneven and increased met-
abolic activity in the soft tissue density of the left lateral
wall of the pelvic cavity. The gross examination revealed a
gray mass approximately 70 mmx50 mmx50 mm in size,
with partial envelopment, focal hemorrhage, but no obvi-
ous signs of necrosis.

The tumor exhibited a well-defined boundary, a solid
sheet or nodular pattern with abundant dilated or hya-
line blood vessels within the tumor (Fig. 3A). It was
composed of uniform medium to large-sized epithelial
cells with transparent or acidophilic cytoplasm (Fig. 3B),
which showed moderate atypia (Fig. 3C), and the mitotic
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Fig. 2 Epithelioid solitary fibrous tumor of case 2. A, The tumor consisted of large epithelioid cells and displayed growth patterns with solid sheet struc-
tures. B, The tumor consisted of epithelioid cells and displayed growth patterns with papillary or pseudopapillary arrangements. C, Some tumor cells
displayed eccentric nuclei akin to plasma cells. D, Significant cellular atypia was observed, even with the formation of multinucleated giant cell. E, Tumor
cells showed brisk mitotic activity. F, Focal ossification can been observed G to |, Immunohistochemistry showed diffuse nuclear expression of STAT6 (G)
and cytoplasmic expression of CD34 (H), with SATB-2 positive in the ossification region (I)

count was 2 mitoses per 10 high-power fields with a
diameter of 0.5 mm. Moreover, there was focal osseous
matrix deposition (Fig. 3D). The tumor center exhibited
features of stale hemorrhagic and collagenous nodules
formation (Fig. 3E).

Immunohistochemical staining revealed diffuse and
strong nuclear expression of STAT6 (Fig. 3F) as well as
diffuse staining for CD34 (Fig. 3G) in the tumor cells, and
SATB-2 was positive in the ossification region (Fig. 2H).
While the tumor cells were negative for CDK4, MDM2,
CD117, DOG], S-100, HMB45, Cytokeratin (AE1/AE3),
and EMA. The Ki67 proliferation index was approxi-
mately 5%. The final diagnosis was benign SFT. The risk
stratification based on the three-variable and modified
four-variable risk models was intermediate.

Following a 33-month postoperative follow-up period,
during which the patient did not undergo radiotherapy or
chemotherapy, recent CT scans and MRI examinations

revealed no signs of recurrence or metastasis. At present,
the patient’s overall condition remains satisfactory.

Discussion

Histological features

In 2003, Marchevsky et al. [7]. characterized a mediasti-
nal tumor that was predominantly comprised of epithe-
lioid cells, and subsequently coined the term “epithelioid
SETs” to describe this rare entity [5]. Conventionally,
SFTs have been recognized as spindle cell tumors char-
acterized by a disorganized architecture and hemangio-
pericytoma-like vasculature. To date, less than 10 cases of
this specific tumor type have been documented in the lit-
erature [5, 8—13]. Among the 11 recorded cases, includ-
ing the present three cases (Table 1), patient ages ranged
from 30 to 85 years, with a mean age of 64.9 years. The
gender distribution was relatively balanced, with a slightly
higher number of males than females (6:5), yielding a 1.2
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Fig. 3 Epithelioid solitary fibrous tumors of case 3. A, The tumor arranged in solid sheet or nodular pattern. B, The tumor was composed of uniform
medium to large-sized epithelial cells, with transparent or acidophilic cytoplasm and abundant curved blood vessels in the center. C, Moderate atypia
was observed. D, focal ossification and osseous matrix deposition. E,The tumor center exhibited features of stale hemorrhagic and collagenous nodules
formation. F to H, Immunohistochemistry showed diffuse nuclear expression of STAT6 (F) and cytoplasmic expression of CD34 (G), with SATB-2 positive

in the ossification region (H)
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Table 1 Reported cases of epithelioid SFTs and their clinicopathological features
Authors Age (years)at Symptoms Preoper Site Size Malig- STAT-6 Treatment  Outcomes Follow-
and year initial op/sex course (cm) nancy of up
atinitial epitheli- duration
op oid cells (months)
Marchevsky 74, M Asymptomatic ~ NA Poste- 47  No NA Mass NA NA
etal. (2003) rior aspect resection
of superior
mediastinum
Mourraet  67,M Urinary NA Right 13.0 No NA Excision ANED 6
al. (2005) problem ischioanal (complete)
fossa
Awasthiet 63, M No tender NA Right neck 40  Yes NA Excision + NA NA
al. (2006) Swelling
57,M Mass 15years  Left 120 Yes NA RT NA NA
ischiorectal Excision
fossa
Warraichet 71, M Swelling Several Right orbit NA  No NA NA NA NA
al. (2006) andpain weeks
Martorell et 63, F Mass, leg pain 3 years Left thigh 100 Yes NA Excision+RT  ANED 6
al. (2007)
Yan et al. 59, M Unstable NA Pleura 9.7 Yes NA NA NA NA
(2008) angina
Fu et 30,F Headacheand 7 months Parietooc- 160 Yes NA Total excision reexcision 85
al.2012) dizziness cipital
region
Present 56, F Headacheand 7 months right lateral 80  Yes + Excision Lost Lost
cases Dizziness ventricle (complete)
85, F lumbar mass 3years right lumbar 120 Yes + Excision ANED 14
(complete)
85 M pelvic tumor Tyear left pelvis 7. No + Excision ANED 33
(complete)

NA=not available; ANED =alive, no evidence of disease; RT=radiation therapy

:1 ratio. These lesions were located in various anatomical
locations, such as mediastinum [5], orbit [10], ischioanal
fossa, neck [8], thigh [9], pleura [12], and central nervous
system [13], with the majority being found in extrapleural
locations. The size of these tumors at the time of initial
resection ranged from 4.0 cm to 13.0 cm.
Microscopically, the majority of cases (6 cases) exhib-
ited a biphasic pattern, consisting of both spindled and
epithelioid cell regions, while 3 cases in this study were
purely composed of epithelioid cells. The epithelioid cells
were arranged in solid sheets, cords, nests, and pseu-
doglandular or cleft patterns, exhibiting both epitheli-
oid and round cell morphology. This was manifested by
marked hypercellularity, frequent mitotic activity (rang-
ing from 5/10 HPF to abundant mitotic figures), signifi-
cant pleomorphism, and nuclear atypia. All the cases
we reported were purely epithelioid. In addition to solid
sheets and nests, papillary and pseudopapillary structures
were first described in the present cases. All cases exhib-
ited malignant or atypia characteristics, such as large
tumor size, hypercellularity, significant pleomorphism,
and brisk mitoses, suggesting that these epithelioid
regions may indicate areas of malignant transformation.

Immunohistochemical features

The commonly observed positive immunohistochemical
markers in SFTs are STAT6, CD34, BCL2, and CD99. The
combination of this panel is highly sensitive and specific,
typically showing diffuse and strong expression in almost
all cases. Due to the presence of NAB2-STAT6 gene
fusion in SFTs, immunohistochemical staining STAT6
serves as a useful surrogate marker with excellent sensi-
tivity and specificity. It is expressed in both benign and
malignant cases [3, 14, 15]. The other three markers are
less useful when used alone, as they are also expressed
in other neoplasms resembling SFTs [16], so although
they exhibit sensitivity, they lack specificity [17]. CD34
is also valuable for SFTs, being expressed in 81-95% of
these tumors, but its expression may decrease or become
negative in malignant or dedifferentiated tumors [18]. It
is important to note that STAT6 can also be expressed
in other soft tissue neoplasms, such as dedifferentiated
liposarcoma (DDL) or well-differentiated liposarcoma
(WDL), as well as in desmoid fibromatosis, undifferen-
tiated pleomorphic sarcoma, and synovial sarcoma (SS)
[19, 20].
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Some instances of ESFTs may exhibit multifocal cyto-
keratins positivity. But EMA was negative in all reported
cases of ESFTs [5, 8]. Furthermore, there was no expres-
sion of h-caldesmon, Desmin, and S100. Malignant
cases tend to display TP53 positivity [21]. In this study,
although the morphology displayed epithelioid features
in all cases, none exhibited positive for cytokeratins or
EMA.

Molecular features

The fusion of NAB2 and STAT6 genes is present in the
majority of SFTs and can be identified using next-gen-
eration sequencing (NGS) and reverse-transcription
polymerase chain reaction (RT-PCR) techniques. NAB2
and STAT6 genes are located very close to each other
on chromosome 12, making it difficult to detect these
fusions by FISH technique [22]. While Barthelme et al.
[23] detected the fusion of these two genes in 92% of
cases by using RT-PCR. In SFTs, the fusion of NAB2 and
STAT6 genes exhibits approximately 12 distinct types of
gene fusions, with three variants being most prevalent,
accounting for 75% of all types. Tumors harboring the
NAB2ex4-STAT6ex2/3 fusion variant, predominantly sit-
uated within the thoracic cavity, displayed classic fibrous
SFTs morphology, and were associated with an older
patient demographic, larger tumor dimensions, a reduced
mitotic index, and lower recurrence rates. In contrast,
the truncation mutation of NAB2ex6-STAT6ex16 and
NAB2ex6-STAT6ex17 fusion variants were predomi-
nantly identified in younger patients, characterized by
smaller tumor size, elevated mitotic activity, a cellular
SFTs or typical HPC morphology, and increased recur-
rence rates [23]. In this study, Case 1 presented an intra-
cranial Solitary Fibrous Tumors (SFTs) characterized by
papillary structures. According to the literature, among
nine documented cases of intracranial SFTs with papil-
lary architecture, 57% underwent NAB2-STAT6 fusion
gene analysis, and all (100%) exhibited the NAB2ex6-
STAT6ex17 fusion gene, representing a truncating muta-
tion in the STAT-6 gene. Consequently, this histological
variant of SFTs frequently manifests malignant charac-
teristics and exhibits a higher propensity for recurrence
[24]. Although distinctions in gene fusion variants are
observed between pleural and extrapleural locations,
Yamada et al. and Park et al. did not identify a direct cor-
relation between these fusion variants and malignancy.
Nevertheless, the association between gene fusion vari-
ants and tumor location has the potential to influence the
biological behavior of SFTs [21, 25]. Promoter mutations
in the TERT gene have been implicated in malignant
SFTs in two studies [21, 26]. TP53 mutations have been
detected in approximately 41% of malignant SFTs [20].
Dedifferentiated SFTs also characteristically exhibit TP53
mutations [24, 27].
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Differentiated diagnosis

Soft tissue tumors displaying epithelioid characteristics,
such as epithelioid sarcoma and epithelioid angiosar-
coma, need to be considered in the differential diagnosis
of SFTs [27]. Epithelioid sarcoma is commonly detected
in the soft tissues of the limbs, presenting an infiltra-
tive growth pattern and consisting of both epithelioid
and spindle cells. The epithelioid cells are located in the
center and are polygonal or oval in shape, with abundant
cytoplasm, eosinophilic plasma, and small nucleoli. The
spindle cells are often located around the periphery and
may show haloing. The tumor cells are typically positive
for AE1/AE3, EMA, CK7, CK19, and CD34, with more
than 95% of cases showing a loss of SMARCBI1 (INI1)
expression [28]. STAT6 is typically negative in epitheli-
oid sarcoma, which is helpful for differential diagnosis.
Epithelioid angiosarcoma is a rare malignant tumor that
originates from endothelial cells, mainly occurs in the
thighs and buttocks of elderly patients, and is character-
ized by clusters and sheets of acidophilic, oval-shaped
epithelium-like cells, along with numerous blood vessels
forming fissures and networks within the tumor. Immu-
nohistochemically, it shows vascular-derived markers
(CD31, CD34, Factor VIII, Fli-1, and D2-40) positivity.
Though both of them are positive for CD34, STAT6 is
typically negative in epithelioid angiosarcoma, which is
helpful for differential diagnosis.

Among the cases in this study, one occurred in the cra-
nial cavity and was arranged in a papillary pattern, thus it
was necessary to differentiate it from similar intracranial
lesions, such as primary papillary tumors and metastatic
papillary carcinoma of the dura mater externa. Papil-
lary meningiomas typically occur in the meninges, and
are characterized microscopically by an eccentric strati-
fied papillary structure. They are positive for EMA and
SSTR?2, but negative for CD34 and STAT6, which can be
used for differential diagnosis. Papillary ependymomas
commonly occur in the ventricles and spinal cord, char-
acterized by cuboidal cells surrounding the vessels. These
tumors are positive for S-100 protein and exhibit GFAP
expression in the tumor cells near the vessels. EMA in
tumor cells is observed to exhibit perinuclear punctate
positivity or a cytoplasmic ring-like structure. But CD34
and STAT6 are negative in tumor cells, which can be uti-
lized for differential diagnosis. Choroid plexus papillary
tumors originate from the cells of the choroid plexus and
are commonly observed in the ventricles of the brain, fea-
turing single-layered columnar epithelial cells surround-
ing the vessels to form a papillary structure, with the
nuclei located at the base. Immunohistochemical mark-
ers of choroid plexus papillary tumors include CKpan,
S-100, and TTF1. But negative for CD34 and STATS,
which can be utilized for differential diagnosis.Meta-
static papillary thyroid carcinomas are characterized by
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papillary structures formed by columnar epithelial cells
around blood vessels. Nuclear features include a hon-
eycomb pattern, nuclear grooves, nuclear overlap, and
nuclear pseudocysts. Immunohistochemical markers like
CK19 and BRAFV600E in metastatic papillary thyroid
carcinomas are not expressed in papillary SFT. Diffuse
nuclear positivity for STAT6 in SFT but negativity in pap-
illary thyroid carcinomas can be utilized for differential
diagnosis.

Treatment and prognosis

Various clinical and histomorphological characteristics
have been identified as potential indicators of malig-
nancy, while SFTs occurring in CNS or soft tissues have
different stratification criteria. According to the newly
diagnostic criteria in the 2021 World Health Organiza-
tion Classification of Tumors of Central Nervous Sys-
tem (5th edition) [6], the pathological grade of SFTs is
based on two key indicators: the nuclear mitotic count
at a threshold of 5/10 high-powered fields (HPF), and
the presence or absence of necrosis. More precisely, the
grading designations are as follows: Grade 1 SFTs exhibit
a nuclear mitotic rate<5/10 HPF; Grade 2 SFTs pres-
ent with a nuclear mitotic rate>5/10 HPF yet devoid of
necrosis; and Grade 3 SFTs are characterized by a nuclear
mitotic rate>5/10 HPF and conjunction with necrotic
tissue. However, in soft tissues, malignant SFTs are usu-
ally hypercellular lesions, showing increased mitoses (>4
mitoses per 10 HPF), variable cytological atypia, tumour
necrosis, and/or infiltrative margins, among which mito-
ses seem to be most prognostic [29]. A set of risk calcu-
lators proposed by the French Sarcoma Group (FSG),
being the most widely used model for metastatic risk,
incorporates mitotic count (=2 mitoses/mm?), patient
age (=55 years), and tumour size stratified by 5 cm tiers
to classify tumours into low, intermediate, and high risk
groups [30]. Subsequently, a refinement includes necro-
sis as a fourth variable. Recurrence and metastasis events
are more prevalent in malignant SFTs [29]. A poor prog-
nosis is associated with tumors located at extrathoracic
sites. Tumors in the meninges, pelvis, retroperitoneum,
and mediastinum pose a higher risk of recurrence [31].
All the cases in this study were located at extrathoracic
sites, presenting cellularity, marked nuclear pleomor-
phism, and brisk mitotic activity. Thus, most of the cases
corresponded to malignant SFTs and indicated a poor
prognosis. All patients underwent surgical resection as
the sole treatment approach, without any additional adju-
vant radiotherapy or chemotherapy. During the present
follow-up period, except for case one who was lost to
follow-up, the other two patients maintained good gen-
eral health and exhibited no signs of disease recurrence
or metastasis. The presence of distant metastases served
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as a poor prognostic indicator, with 75% of patients suc-
cumbing to their disease [32].

The main treatment approach for SFTs is wide surgical
excision, with adjuvant radiotherapy and chemotherapy
not being necessary. However, some studies suggest that
adjunctive radiotherapy may enhance local tumor con-
trol. For meningeal tumors, surgical intervention alone
is adequate for the SFTs of WHO grade 1, while tumors
with WHO grades 2 and 3 may benefit from additional
radiotherapy. Given the rarity of these tumors and the
paucity of randomized controlled trials, there is no global
consensus regarding their treatment. A multidisciplinary
team approach is recommended for the management of
these tumors.
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