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Background: Intracranial solitary fibrous tumors/hemangiopericytomas (SFTs/HPCs) are 
rare spindle cell tumors originating from interstitial tissue that are usually benign. Primary 
malignant intracranial SFTs/HPCs are extremely rare. Here we describe a case of malignant 
intracranial SFT/HPC.
Case Presentation: A 59-year-old woman presented with a space-occupying lesion in the left 
cerebellar tentorium. Based on imaging findings, we made a preoperative diagnosis of menin-
gioma. During the operation, we found that the tumor had an abnormally rich blood supply and 
could not be completely removed. Histologic findings, immunophenotype (positive for cluster of 
differentiation [CD]34, CD99, signal transducer and activator of transcription 6, and B cell 
lymphoma 2), and a Ki-67 proliferative index of 20–30% for the primary tumor were typical of 
malignant intracranial SFT/HPC. The tumors showed high sensitivity to radiotherapy and the 
residual tumor was significantly reduced after intensity-modulated radiation therapy. The patient 
has had no neurologic symptoms and no recurrence of the tumor in 2 years of follow-up.
Conclusion: Intracranial SFTs/HPCs are extremely rare. Radiologic examination before the 
operation is helpful for making a definite diagnosis and judging tumor grade; STAT6 
immunohistochemistry is a sensitive alternative diagnostic method. Adjuvant radiotherapy 
is effective in cases of incomplete resection, and strict follow-up is essential in order to 
monitor for possible recurrence.
Keywords: intracranial, solitary fibrous tumor, malignant, radiation therapy

Background
Solitary fibrous tumors (SFTs) and hemangiopericytomas (HPCs) are rare spindle cell 
tumors of mesenchymal origin.1 The incidence of SFTs/HPCs involving the central 
nervous system (CNS) is low; the first case was only reported in 1996.2 SFTs and HPCs 
in the CNS have overlapping histologic and immunohistochemical features.3,4 In 2016, 
the World Health Organization (WHO) combined SFTs and HPCs as a single clinical 
entity that can be categorized as 3 grades (I–III) according to a specific set of features.5 

Most SFTs/HPCs of the CNS are benign lesions; malignant tumors are extremely rare. 
Here we report a case of primary malignant intracranial SFTs/HPCs originating from 
the tentorium cerebelli and mimicking meningioma.

Case Presentation
A 59-year-old woman presented at our hospital with dizziness and nausea that had 
gradually worsened over the previous month. Neurologic examination showed no 
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abnormalities, but magnetic resonance imaging (MRI) 
revealed a well-defined mass in the left cerebellum and 
tentorium cerebelli measuring 31×34×42 mm in size. The 
T1- and T2-weighted images of the tumor were isointense, 
with large zones of edema surrounding the tumor; addition-
ally, the tumor showed uneven enhancement (Figure 1A). 
Diffusion-weighted imaging showed a homogeneous signal, 
which was diminished at the tumor boundary. Head com-
puted tomographic angiography showed clear tumor labeling. 
During the operation, the tumor was found to be tough, gray- 
red, with a clear boundary and abundant blood supply. As it 
was located close to the transverse and sigmoid sinuses, only 
partial resection was performed. The residual tumor after the 
operation (Figure 1B) was treated with intensity-modulated 
radiation therapy (64 Gy, 32 times). Craniocerebral MRI 
performed 2 months later showed that the tumor was sig-
nificantly smaller than before the operation (Figure 1C). The 
patient’s symptoms and neurologic status also improved after 
surgical treatment. Regular follow-up examinations in the 2 
years since have shown that the patient is free of disease, 
with no sign of tumor recurrence or metastasis.

Histopathologic analysis of the tumor showed an abun-
dance of typical “staghorn” vascularization in the tissue; and 
there was considerable hyalinization in the blood vessel 
wall. A large number of fusiform tumor cells arranged in 
bundles were seen between blood vessels, and mitotic bodies 
were clearly visible (≥5 mitoses per 10 high-power fields). 
The extracellular matrix was composed of bright eosinophi-
lic collagen bands (Figure 2A and B), and the Ki-67 labeling 
index reached 20% in local hot spots. Immunohistochemical 

analysis revealed positivity for cluster of differentiation 
(CD)34 (Figure 3A), CD99, signal transducer and activator 
of transcription (STAT)6 (Figure 3B), and B cell lymphoma 
(BCL)-2 (Figure 3C); and negative staining for smooth 
muscle actin and desmin.

Discussion and Conclusions
SFTs/HPCs are rare spindle cell neoplasms of mesenchy-
mal origin. CNS SFTs/HPCs account for 0.09% of all 
meningeal tumors;6 most occur in the fifth decade, without 
obvious sex differences.7 Tumors originate from the dura 
mater similar to meningioma and can occur in the tentor-
ium and sickle and on the convex surface of the brain. 
There are no specific clinical symptoms until the tumor 
reaches a certain size or invades brain areas that produce 
detectable effects or have functional consequences.

Most SFTs grow slowly, but low-grade SFTs/HPCs can 
progress to higher-grade tumors.8 It is especially important 
to assess the biological behavior of SFTs/HPCs by ima-
ging before the operation and to distinguish malignant SFT 
from benign lesions such as meningioma. The blood sup-
ply of SFTs/HPCs is abundant, and some cases have 
reported a dual blood supply of internal carotid artery 
and external carotid artery. Computed tomographic angio-
graphy is helpful for auxiliary diagnosis. Some cases show 
uneven high and low signals on T2-weighted images that 
appear as typical black-and-white or yin-yang signs. Cells 
in low-signal areas are sparse and enriched in collagen 
fiber bundles, with strong contrast enhancement; mean-
while, cells in high-signal areas are dense, and the 

Figure 1 MRI of the patient with intracranial SFT/HPC. (A) MRI scan revealing tumors uneven enhancement, with large zones of edema around the tumors. (B and C) 
Postoperative residual tumor (B) with a significantly reduced signal after 2 months of radiotherapy (C).
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enhancement effect is relatively weak.9,10 Skull erosion 
adjacent to intracranial SFTs of meningeal origin was 
found in 44.4% of cases (4/9) in one study,11 in contrast 
to the typical bone thickening observed near meningioma. 
Additionally, compared to meningioma SFTs/HPCs are 
more prone to necrosis, cystic degeneration, and areas of 
signal void. Vascular ghosts and peritumoral edema were 
more clearly observed by MRI in high-grade (WHO grade 
III) than low-grade (WHO grades I and II) SFTs/HPCs,12 

which was supported by our observations.
The diagnosis of intracranial SFTs/HPCs ultimately 

depends on pathologic and immunohistochemical findings. 
SFT and HPC were previously considered as distinct patho-
logic entities; however, there is increasing evidence that they 
share histologic features, immunohistochemical markers, and 
chromosomal abnormalities such as inversion at 12q13 and 
fusion of NGFI-A–binding protein (NAB)2 and STAT6 
genes.3,4,13,14 According to the 2016 WHO classification of 
CNS tumors, meningeal SFTs and HPCs are interstitial 

tumors which assigned to three grades based on specific 
features. Grade I tumors have relatively low cellularity and 
are spindle cell lesions with so-called modeless structure that 
were previously classified as SFTs. Grade II tumors have 
more cells and less collagen; the cells are enlarged and 
surrounded by staghorn-shaped vasculature and are CNS 
HPCs. If there are ≥5 mitoses per 10 high-power fields, the 
tumor is classified as grade III, which is associated with 
recurrence and metastasis.5 NAB2–STAT6 gene fusion is con-
sidered as a pathologic molecular feature of SFT. Notably, 
STAT6 immunohistochemistry was shown to be a sensitive 
and specific surrogate for identifying SFTs/HPCs.4 Similarly, 
detection of STAT6 nuclear expression is recommended to 
confirm the diagnosis of SFT/HPC as per the 2016 WHO 
guidelines.5 According to statistics, the specificity and sensi-
tivity of nuclear STAT6 for SFT/HPC were 100% and 96.6%, 
respectively.15 The sensitivity and specificity of ALDH1 for 
diagnosing SFT were 84% and 98.8%, respectively, whereas 
its sensitivity for meningioma was just 1.2%.16 Additionally, 

Figure 2 Hematoxylin and eosin staining of the SFT/HPC specimen. (A) An abundance of blood vessels was observed in tumor tissue, with an typical “staghorn” 
vascularization and a large number of fusiform tumor cells arranged in bundles between blood vessels. Magnification: 100×; scale bar: 100 μm. (B) Mitotic bodies were clearly 
visible (black arrow; ≥5 mitoses per 10 high-power fields). Magnification: 400×; scale bar: 100 μm.

Figure 3 Immunohistochemical analysis of the SFT/HPC specimen. (A–C) with immunopositivity for CD34 (A), STAT6 (B), and BCL-2 (C). Magnification: 400×; scale bar: 
100 μm.
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77.9% of SFTs are CD34-positive compared to 6.4% of 
meningiomas. Interestingly, CD34 expression rates in WHO 
grades I, II, and III tumors were 90.2%, 76.3%, and 67.7%, 
respectively,15 revealing an inverse relationship between 
SFT/HPC grade and CD34 level; this trend has not been 
observed for any other marker. SFTs/HPCs are generally 
positive for CD99, vimentin, and BCL-2 but negative for 
epithelial membrane antigen and S-100, as in our case. 
Based on the results of the histopathologic analysis, our 
case was diagnosed as WHO grade III SFT/HPC.

Surgical resection is the first-choice treatment for SFT/ 
HPC, and gross total resection is the most critical factor 
for tumor control. However, this is technically difficult to 
achieve with most tumors of a higher grade which invasion 
of surrounding important anatomical structures such as 
arteries, venous sinuses, nerves, etc., as in our case. In 
such instances, subtotal resection plus adjuvant radiother-
apy is a good choice.17 Total resection and adjuvant radio-
therapy can prolong the time to extracranial metastasis in 
patients,18 while radical resection combined with post-
operative radiotherapy can increase overall survival and 
prolong the time to recurrence.19 The tumor in our patient 
showed good sensitivity to radiotherapy, and there has 
been no recurrence in the 2 years of follow-up. However, 
given the degree of malignancy, close monitoring and 
long-term follow-up are needed.

In summary, intracranial SFTs/HPCs are an extremely 
rare tumor. Radiologic examination before the operation is 
helpful for making a definite diagnosis and judging tumor 
grade. STAT6 immunohistochemistry is a sensitive alter-
native diagnostic method. Adjuvant radiotherapy is effec-
tive for malignant tumors that cannot be completely 
resected. Finally, strict follow-up is essential in order to 
monitor for possible recurrence.
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