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Summary
Solitary fibrous tumor (SFT) is a rare spindle cell neoplasm showing fibroblastic differ-
entiation, initially observed in the pleura, but now currently recognized to develop in any 
extrapleuric location 1,2. In the female genital tract, SFTs are extremely rare and have a 
predilection for the vulva, vagina and cervix 2,3. There are very few cases of ovarian SFTs 
having been reported in the literature. Malignant SFTs of the ovary are exceedingly rare 
neoplasms characterized by their mesenchymal origin and distinctive histopathological 
features. First identified as a separate entity in soft tissues, SFTs of the ovary represent 
a diagnostic and therapeutic challenge due to their rarity and overlapping characteristics 
with other ovarian neoplasms. These tumors are generally considered benign, but their 
malignant variants can exhibit aggressive behavior, including metastasis and recurrence. 
The pathogenesis of SFTs is associated with molecular abnormalities, particularly NAB2-
STAT6 gene fusions 4, which play a crucial role in diagnosis and may have prognostic impli-
cations. Our case of ovarian malignant SFT showed an unusual pattern of dedifferentiation. 
The conventional SFT component displays a pattern less architecture, uniform fibroblastic 
morphology, prominent branching vessels, and is diffusely positive for CD34 and STAT6. 
However, there is an abrupt transition to a pleomorphic, high mitotic rate component with 
fascicular spindle cell morphology resembling a smooth muscle neoplasm. This dedif-
ferentiated area is positive for SMA and desmin but negative for CD34 and STAT6 and 
includes focal ossification. Stains for MDM2, CDK4, and caldesmon are negative. The case 
is notable for its atypical progression, as most dedifferentiated SFTs transition directly from 
a benign-appearing SFT to a high-grade component without signs of malignancy in the 
conventional SFT region.
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Introduction

Solitary fibrous tumors (SFTs) in the female genital tract are extremely 
rare, with a preference for the vulva, vagina, and cervix 2,3. Ovarian SFTs 
are exceptionally uncommon, with only a few cases reported in the lit-
erature 5. These tumors are typically observed in middle-aged to older 
individuals and occur equally in both genders at non-ovarian sites. How-
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ever, their incidence in the ovary remains unclear due 
to the limited number of cases. In its classic form, the 
tumor cells are spindle to ovoid with scant cytoplasm 
and arranged in a “patternelss” architecture with var-
iable cellularity. Prominent dilated branching vessels 
(hemangiopericytoma-like) are a characteristic find-
ing. The majority have a NAB2-STAT6 gene fusion on 
chromosome 12 3,6 resulting in nuclear STAT6 overex-
pression, which is a highly sensitive and specific im-
munohistochemical marker of SFT 7. However, there 
are potential pitfalls in utilizing STAT6 immunohisto-
chemistry for the diagnosis of SFT due to variabili-
ty and limitations in detecting fusion transcripts 1,4. It 
is, therefore, crucial to use STAT6 in the presence of 
classic histological features of SFTs 1. The distinctive 
immunohistochemistry findings of the positivity with 
STAT6 and CD34 in the background of patternless 
spindle to ovoid fibroblastic cells and hemangiopericy-
toma-like vessels supports the diagnosis of SFT in the 
current patient. Although most SFTs are benign, up of 
20% will have an aggressive clinical course 8 and risk 
stratification models using morphologic features, such 
as mitotic rate and tumor size, have been used to im-
prove diagnostic accuracy  8. Recently, rare cases of 
SFT with dedifferentiation like other soft tissue tumors 
have been described and do appear to correlate with a 
more aggressive clinical course. Differentiation in soft 
tissue pathology refers to high-grade sarcoma with a 
coexisting low-grade component, and the transition 
between the two different areas is usually abrupt  9. 
These features are important to recognize, as they 
have consistently shown to have a worse prognosis 
when compared to conventional SFT 8,10. According to 
Demicco et al.’s three-variable risk model, which con-
siders patient age, mitotic activity, and tumor size, the 
risk of metastasis ranges from 10% in low-risk tumors 
to 25% in high-risk cases 5. 

Case report

A 47-year-old woman was referred to our hospital for 
abdominal pain and moderate ascites. Tumor mark-
ers, including CA125 and alpha-fetoprotein, were 
normal. CT imaging revealed a large, heterogeneous-
ly enhanced pelvic mass (9 x 5 cm) adherent to the 
bowel, omentum, and left ovary. Surgical intervention 
included radical hysterectomy, bilateral oophorectomy, 
partial bowel and omental resection, and peritoneal 
biopsies. The tumor appeared to originate from the 
left ovary, with omental and bowel involvement. Mac-
roscopically the main pelvic mass of 9 cm appeared 
to arise from the left ovary and omental involvement 
in the form of multiple nodules ranging in size from 

0.6 to 3 cm, and bowel involvement showing retracted 
serosa were detected. The cut surface of the tumor re-
vealed a tan-white lesion with extensive necrosis and 
hemorrhage. Microscopically areas of the tumor show 
features of conventional SFT with a patternless ar-
chitecture and uniform fibroblastic morphology, along 
with prominent branching vessels (Fig.  1A). Howev-
er, even within this component, there was transition 
to an area of tumor which was much more pleomor-
phic and showed a high mitotic rate (Fig. 1B). There is 
a very abrupt transition to a morphologically distinct 
component characterized by a fascicular spindle cell 
morphology, almost resembling a smooth muscle ne-
oplasm, again with a high mitotic rate and, present 
within this fascicular component, there are small ar-
eas of ossification. In the SFT-like component, there 
was diffuse positivity for CD34 in the conventional ar-
eas, which decreases in the less differentiated areas 

Figure 1. (A) The neoplasia show areas with variable ovoid 
and spindle uniform cellularity in a patternless architecture. 
Prominent branching vessels are also present. (B) Dediffer-
entiated areas with greater pleomorphism and high mitotic 
activity. 
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and with greater pleomorphism. (Fig.  1C). Positivity 
for STAT6 is instead intense and diffuse in all compo-
nents of the neoplasia. (Fig. 1D). The fascicular spin-
dle cell area also shows focal positivity for SMA and 
desmin. Stains for MDM2, CDK4 and caldesmon are 
negative. The diagnosis was malignant SFT with ded-
ifferentiation and focal osteoid deposition. This case is 
highly unusual due to its rare ovarian presentation and 
the abrupt transition from conventional SFT to a high-
grade dedifferentiated component. The patient devel-
oped additional metastatic lesions one month after the 
diagnosis localized in peritoneum and liver. She chose 
to not undergo any treatment and passed away three 
months after the diagnosis.

Discussion

SFTs of the ovary are rare mesenchymal neoplasms 
with distinct macroscopic, histologic, and immunophe-
notypic features. The diagnosis of this entity in the 
ovary, particularly in cases with dedifferentiation fea-
tures like the present one, can be difficult to interpret. It 
requires a deep understanding of clinical, macroscop-
ic, histological, and immunophenotypic characteristics 
to accurately rule out other differential diagnoses. The 
diagnostic algorithm also includes clinical evaluation 
(patient history, symptoms, and tumor marker levels) 
and imaging studies (tumor size, location, adhesion 
to surrounding tissues, or signs of metastatic spread). 
The pathological evaluation must evaluate different 
characteristics. At macroscopic examination, the tu-
mor usually shows a tan-white cut surface with areas 
of necrosis and hemorrhage. Histopathological fea-
tures include a patternless architecture, spindle cells, 
staghorn vasculature, and collagenous stroma. It is 
important to note mitotic activity, necrosis, and cellu-
lar atypia to assess malignancy. Performing a panel 
of markers for differential diagnosis in immunohisto-
chemistry is crucial. SFTs typically show positivity 
for CD34, STAT6, BCL-2, and CD99 (confirmatory 
for SFTs) and are negative for cytokeratins, S-100, 
desmin, CD10, CD117, and DOG1 (to exclude other 
spindle cell tumors). Nuclear STAT6 overexpression is 
a highly sensitive and specific immunohistochemical 
marker for SFTs  4,5, as a result of the NAB2-STAT6 
gene fusion that has been identified in the vast ma-
jority of SFTs 3,5. However, there are potential pitfalls 
in utilizing STAT6 immunohistochemistry for the diag-
nosis of SFT due to variability and limitations in de-
tecting fusion transcripts  1. It is, therefore, crucial to 
use STAT6 in the presence of classic histological fea-
tures of SFTs 1.Confirming NAB2-STAT6 gene fusion 
is essential for a definitive diagnosis in ambiguous 
cases. Malignant solitary fibrous tumors (SFTs) of the 
ovary must be carefully differentiated from other spin-
dle cell neoplasms with malignant potential, as these 
tumors share overlapping histological features. High-
grade sarcomas, for instance, exhibit high cellularity, 
nuclear pleomorphism, necrosis, and increased mi-
totic activity – features that may resemble malignant 
SFTs. However, these tumors lack the characteristic 
vascular patterns seen in SFTs and are negative for 
both STAT6 and CD34. Malignant peripheral nerve 
sheath tumors (MPNSTs) is a diagnostic challenge. 
These neoplasms display spindle cells with nuclear 
atypia, geographic necrosis, and a fascicular growth 
pattern, which contrasts with the “patternless” archi-
tecture of SFTs. Immunophenotypically, MPNSTs are 
STAT6-negative but express S-100 and occasionally 

Figure 1. (C) Diffuse positivity for CD34 in the convention-
al areas, which de-creases in the less differentiated com-
ponent. A small area of ossification in also present in the 
image. (D)Intense and diffuse positivity of STAT6 in all the 
components of the neoplasia.

https://www.sciencedirect.com/science/article/pii/S1028455922002947?via%3Dihub#bib7
https://www.sciencedirect.com/science/article/pii/S1028455922002947?via%3Dihub#bib13
https://www.sciencedirect.com/science/article/pii/S1028455922002947?via%3Dihub#bib1
https://www.sciencedirect.com/science/article/pii/S1028455922002947?via%3Dihub#bib1


MALIGNANT SOLITARY FIBROUS TUMOR OF THE OVARY 511

SOX10, helping to distinguish them from malignant 
SFTs. 
Leiomyosarcomas are another important differen-
tial diagnosis. These tumors are composed of fasci-
cles of spindle cells with eosinophilic cytoplasm and 
show significant atypia. They lack the hemangioper-
icytoma-like vascular pattern characteristic of SFTs 
and are immunohistochemically positive for desmin, 
SMA, and caldesmon, while being negative for STAT6 
and CD34. Carcinosarcomas, also known as malig-
nant mixed Müllerian tumors, present another poten-
tial diagnostic pitfall. These biphasic tumors contain 
both epithelial and mesenchymal components. While 
the sarcomatous areas may mimic SFT, the epithelial 
component demonstrates positivity for markers such 
as cytokeratins and EMA, providing a clear distinction 
from SFT. 
Metastatic neoplasm to the ovary, though rare, may be 
excluded such as metastases of undifferentiated uter-
ine sarcomas, Gastrointestinal stromal tumor (GIST), 
malignant mesothelioma and low-grade endometrial 
stromal sarcoma. Ovarian localizations of undifferenti-
ated uterine sarcoma exhibit poorly differentiated spin-
dle cell tumors with necrosis and infiltrative growth. 
However, they lack organized vascular architecture 
and are STAT6-negative. Instead, they often express 
ER, PR, or CD10, reflecting their distinct tumor origin. 
GISTs metastases can sometimes present spindle 

cell morphology that resembles SFTs. These tumors, 
however, are distinguished by their immunophenotyp-
ic profile, with positivity for CD117 (c-KIT) and DOG1, 
and negativity for STAT6. Malignant mesothelioma, 
specifically its spindle cell variant, may resemble ma-
lignant SFT in appearance. However, this tumor is 
typically positive for cytokeratins, calretinin, and WT1, 
and negative for STAT6 and CD34, which helps differ-
entiate it. Endometrial stromal sarcomas (ESS) can 
also resemble SFTs due to their spindle cell morphol-
ogy and vascular patterns. However, their infiltrative 
growth pattern and immunohistochemical positivity for 
CD10, ER, and PR differentiate them from malignant 
SFTs, which lack these markers. The nuclear expres-
sion of STAT6 remains the hallmark of SFTs, including 
their malignant variants, and is crucial in distinguish-
ing these tumors from other spindle cell malignancies. 
CD34 positivity further supports the diagnosis, though 
it is not entirely specific. 
This combination of histological features and immu-
nophenotypic markers provides a robust framework 
for accurately diagnosing malignant ovarian SFTs 
while excluding other spindle cell neoplasms. This 
comprehensive approach, combining histology and 
immunophenotyping, is essential for differentiating 
malignant SFTs from other ovarian spindle cell malig-
nancies (Tab. I).

Table I. Comprehensive approach, combining histology and immunophenotyping, is essential for differentiating malignant 
SFTs from other ovarian spindle cell malignancies. 

Differential Diagnosis Histological Features Immunophenotype
High-Grade Sarcoma High cellularity, nuclear pleomorphism, atypia, 

necrosis, high mitotic activity; lacks characteristic 
vascular patterns of SFT

Negative for STAT6 and CD34; expression of 
markers varies by subtype

Malignant Peripheral Nerve Sheath 
Tumor (MPNST)

Spindle cells, nuclear atypia, geographic necrosis, 
fascicular growth; lacks “patternless pattern” and 

staghorn vasculature

Negative for STAT6 and CD34; positive for 
S-100 and sometimes SOX10

Leiomyosarcoma Fascicles of spindle cells with eosinophilic 
cytoplasm, atypia, high mitotic rate; lacks 

hemangiopericytoma-like vasculature

Positive for desmin, SMA, and caldesmon; 
negative for STAT6 and CD34

Undifferentiated Uterine Sarcoma Poorly differentiated spindle cell neoplasm, 
infiltrative growth, areas of necrosis; lacks 

organized vascular architecture

Negative for STAT6 and CD34; positive for 
markers like ER, PR, or CD10

Gastrointestinal Stromal Tumor 
(GIST)

Spindle cells with high mitotic activity; rare ovarian 
involvement; lacks dense collagenous stroma 

typical of SFT

Positive for CD117 (c-KIT) and DOG1; 
negative for STAT6

Malignant Mesothelioma Spindle cell variant with nuclear atypia, dense 
stroma, occasional necrosis; overlaps in 

appearance with SFTs

Positive for cytokeratins, calretinin, and WT1; 
negative for STAT6 and CD34

Carcinosarcoma (Malignant Mixed 
Müllerian Tumor)

Biphasic pattern with epithelial and sarcomatous 
components; spindle cell areas may mimic SFT

Positive for cytokeratins and EMA (epithelial 
areas); negative for STAT6 in sarcomatous 

areas
Low-grade Endometrial Stromal 

Sarcoma 
Spindle cells with vascular patterns similar to SFT; 

infiltrative growth distinguishes ESS from SFT
Positive for CD10, ER, and PR; negative for 

STAT6 and CD34
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Conclusions 

Malignant ovarian SFT is a rare neoplasm requiring 
meticulous macroscopic sampling to identify both dif-
ferentiated and dedifferentiated areas, alongside de-
tailed morphological evaluation. Diagnosis relies on 
an algorithm of differential diagnoses among ovarian 
mesenchymal neoplasms. However, the use of STAT6 
immunohistochemistry may present challenges due to 
variability and limitations in detecting fusion transcripts. 
In this case, the distinctive immunohistochemical pro-
file, including STAT6 and CD34 positivity, alongside the 
characteristic morphology of patternless spindled-to-
ovoid fibroblastic cells and hemangiopericytoma-like 
vessels, supports the diagnosis of SFT. The present 
case is particularly unusual because of its rare ovari-
an presentation and the abrupt transition from conven-
tional SFT to a high-grade dedifferentiated component 
with focal osteoid deposition. While SFTs are generally 
benign, predicting their clinical behavior can be chal-
lenging. They may recur locally or systemically, and ma-
lignant cases are occasionally reported. According to 
Demicco et al.’s three-variable risk model, which con-
siders patient age, mitotic activity, and tumor size, the 
risk of metastasis ranges from 10% in low-risk tumors 
to 25% in high-risk cases 11. Treatment typically involves 
complete surgical resection, with a generally favorable 
prognosis 11. Due to the rarity of ovarian SFTs, stand-
ard management protocols are yet to be established. 
Our case is highly unusual due to its rare presentation 
with an abruption transition from conventional SFT to 
a high-grade dedifferentiated component, associated 
with focal osteoid deposition. This case provides valua-
ble insights into the diagnosis, treatment, and prognos-
tic assessment of ovarian SFTs.
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