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Abstract

Solitary fibrous tumor/hemangiopericytoma (SFT/HPC) is a rare intracranial tumor that arises from pericytes surrounding
the blood vessels. Solitary fibrous tumor/hemangiopericytoma accounts for less than 1% of primary brain tumors and is
classified as grades |, Il, or lll based on mitotic count. These tumors often masquerade as meningiomas. Histologically, SFT/
HPC is vascular with high cellularity and often surrounded by connective tissue. Immunohistochemistry is positive for stat
6, vimentin, and CD34. Although aggressive surgical resection is the mainstay of treatment, close long-term follow-up is
necessary as recurrence or extra cranial metastasis can present several years after resection.
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Introduction

Solitary fibrous tumor/hemangiopericytoma (SFT/HPC)
accounts for less than 1% of primary brain tumors. SFT and
HPC were classified as the same central nervous system
(CNS) tumor by the World Health Organization (WHO)
since 2016 due to the overlap in STAT6 expression.! It is eas-
ily mistaken and occasionally misdiagnosed as meningioma
which proves to be a critical error considering SFT/HPC is a
more aggressive tumor, metastasizing in 20% of cases and
recurring in 60%.2 Aggressive surgical resection is the main-
stay of treatment; however, because recurrence or extra cra-
nial metastasis can present several years after resection,
close long-term follow-up is needed with regular clinical and
imaging studies.>® In this case report, we present a patient
with an intracranial SFT/HPC with subtotal resection who
succumbed to the illness 8 years later due to unresectable
liver metastasis after failing to follow-up.

Case Presentation

A 59-year-old male presented to the emergency department
with progressively worsening headache for several months
and new onset right hemiparesis. Computed tomography scan
of the head without contrast revealed a dense left frontal mass
with vasogenic edema. Magnetic resonance imaging of brain

was obtained which demonstrated a large, 6 cm x 6 cm,
necrotic left frontal mass with associated midline shift but
without significant peritumoral edema (Figure 1). He under-
went subtotal resection of the intracranial mass. Histology
was positive for cellular neoplasm with many thin- and thick-
walled blood vessels. The neoplastic cells were randomly ori-
ented with slit-like branching and irregular vascular spaces.
Multifocal areas of necrosis, hypercellularity, and moderate
nuclear atypia were consistent with anaplastic hemangioperi-
cytoma (WHO grade 3). The patient received adjuvant radia-
tion and was subsequently lost to follow-up. Eight years later,
he was evaluated in the emergency department for right upper
quadrant pain after sustaining a fall. Ultrasound showed a
sub-capsular solid density in the ventral aspect of the right
lobe of the liver. Computed tomography scan of the liver with
contrast demonstrated multiple round masses in various
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Figure . Magnetic resonance imaging of brain at initial
presentation.

Figure 3. Magnetic resonance imaging of brain at recurrence
post surgery.

Figure 2. Computed tomography of the liver showing multiple
liver lesions.

stages of enhancement. The largest of these lesions was noted
in the anterior segment and inferior margin of the right lobe
showing rim enhancement while the other lesions were com-
pletely opacified (Figure 2). At that time, magnetic resonance
imaging of brain showed no evidence of intracranial recur-
rence (Figure 3). Computed tomography guided liver biopsy
demonstrated ovoid spindle cell proliferation with indistinct
cell borders arranged haphazardly and dilated, branching,
staghorn blood vessels (Figure 4). Immunohistochemistry
was positive for STAT6 (Figure 5), CD34, vimentin, CD99,
and BCL-2. Histology was similar to that of his resected

Figure 4. Hematoxylin and eossin tain of liver biopsy.

intracranial tumor 8 years prior, thus the diagnosis of meta-
static SFT/HPC. Liver disease was deemed unresectable
therefore the patient was started on palliative chemotherapy
with oral temazolamide and intravenous bevacizumab.
Unfortunately, within 2 months of starting chemotherapy, the
patient’s performance status declined and he was referred to



Rahmlow et al

Figure 5. Strong STAT 6 positivity on liver.

hospice. Within 6 months after diagnosis of recurrent SFT/
HPC, the patient succumbed to his illness.

Discussion

Solitary fibrous tumor/hemangiopericytoma can occur in
patients of any age but is most common in males ranging
from 20 to 39 years of age.* Patients with SFT/HPC typi-
cally present with neurological signs and symptoms second-
ary to mass effect of the tumor>* Magnetic resonance
imaging, the preferred modality for visualizing SFT/HPC,
may exhibit similar radiographic features [such as “dural tail”
sign] as those of high-grade meningiomas. Because of the
similarities on imaging, histology, and tumor marker expres-
sion obtained after surgical resection of the mass are used to
differentiate between the tumors.? In particular, STAT6 and
CD34 have a high sensitivity and specificity for SFT/HPC. In
a study performed by Macagno et al,® STAT6 was positive in
96% of SFT/HPCs as opposed to 0% in meningiomas. In
Bouvier et al’s’ study, CD34 was positive in 83% of SFT/
HPC cases as opposed to 4.9% in meningioma. Due to the
combination of solitary fibrous tumor and hemangiopericy-
toma as a single diagnosis, 3 grades of tumor were created:
grade 1 marked by low cellularity, grade 2 marked by high
cellularity, and grade 3 marked by at least 5 mitoses per high-
power field.!® After diagnosis is confirmed, gross total
removal of the tumor is the gold standard treatment. Although
radiation therapy has been shown to increase the recurrence-
free interval and provide local control of the primary tumor,
studies indicate that radiation has no effect on survival and is
thus used as a means to improve quality of life rather than
longevity.>° Multiple chemotherapeutic agents have been
tried; however, none are approved presently due to lack of

effectiveness. One common chemotherapeutic regimen used
includes traditional cytotoxic agents such as doxorubicine,
ifosfamide, and taxane but has limited effectiveness. Another
regimen, temozolomide plus bevaizumab is more effective in
maintaining stable disease with lesser side effect profile.!
The other options are tyrosine kinase inhibitors like sunitinib
and sorafenib.!” Close long-term follow-up has the potential
for improving mortality due to the tumor’s aggressive and
invasive nature leading to recurrence and distant metastasis.’
Immunostaining of Fascin-1, a protein involved in cell migra-
tion and invasion, has also shown great potential in predicting
patient prognosis. In a study performed by Yamamoto et al, !
Fascin-1 has a strong association with tumor recurrence (P <
.05). Metastasis of SFT/HPC can occur several years after the
initial diagnosis, even after total gross resection of the tumor,
with a mean time of 7.5 years.*>!2 After 10 years, given
appropriate patient follow-up, there is up to a 70% chance of
recurrence or metastasis with the most common sites being
bone, liver, or lung.>!3 Although prognosis is generally poor
with recurrence or metastasis, there are several factors affect-
ing the surgical treatment’s effectiveness. The most important
factor is tumor size and thus how soon the diagnosis is made.’

Conclusion

Solitary fibrous tumor/hemangiopericytoma does not cause
specific symptoms but can cause symptoms secondary to
mass effect as are seen in other brain tumors. Solitary fibrous
tumor/hemangiopericytoma most commonly occurs in the
third decade of life with a slightly higher rate in males.
Metastasis or local recurrence can be delayed up to 2 decades
from initial diagnosis thus long-term follow-up is warranted.
Common sites for extracranial metastasis include lung, liver,
and bones. Although there is no approved chemotherapy
regimen, because these are highly vascularized tumors with
high expression of angiogenic markers multiple retrospec-
tive single institutional studies have explored the use of
antiangiogenic drugs such as pazopanib and combination
temozolomide-bevacizumab.!? In advanced disease, these
drugs have shown promising results and may soon be consid-
ered first line treatment. Referral to high-volume center with
availability of clinical trial is encouraged.

Author’s Note

The case was presented at American College of Physicians
Kentucky Chapter conference on September 12, 2021.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.



Journal of Investigative Medicine High Impact Case Reports

Ethics Approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed Consent

Informed consent for patient information to be published in this
article was not obtained because the patient is expired and no imme-
diate family members are available. Authors have carefully
excluded patient identifiers per HIPAA guidelines.

ORCID iDs

Sandhya Kolagatla ©'2" https://orcid.org/0000-0002-9749-3723
Subramanya Shyam Ganti https://orcid.org/0000-0002-2042-
0964

Nagabhishek Moka "= https://orcid.org/0000-0002-4906-0106
References

1. Xiao D, Shi J, Zhou M, et al. Tumor volume and the dural tail
sign enable the differentiation of intracranial solitary fibrous
tumor/hemangiopericytoma from high-grade meningioma.
Clin Neurol Neurosurg. 2021;207:106769.

2. Melone AG, D’Elia A, Santoro F, et al. Intracranial
hemangiopericytoma-our experience in 30 years: a series of
43 cases and review of the literature. World Neurosurg. 2014;
81(3-4):556-562.

3. Yip CM, Hsu S8, Liao WC, et al. Intracranial solitary fibrous
tumor/hemangiopericytoma— a case series. Surg Neurol Int.
2020;11:414.

4. Louis DN, Perry A, Reifenberger G, et al. The 2016 World
Health Organization classification of tumors of the central
nervous system: a summary. Acta Neuropathol. 2016;131(6):
803-820.

10.

11.

12.

13.

. Bouvier C, Bertucci F, Métellus P, et al. ALDHI is an immu-

nohistochemical diagnostic marker for solitary fibrous tumours
and haemangiopericytomas of the meninges emerging from
gene profiling study. Acta Neuropathol Commun. 2013;1:10.

. Zhou JL, Liu JL, Zhang J, Zhang M. Thirty-nine cases of intra-

cranial hemangiopericytoma and anaplastic hemangiopericy-
toma: a retrospective review of MRI features and pathological
findings. Eur J Radiol. 2012;81(11):3504-3510.

. Jeon SH, Park SH, Kim JW, Park CK, Paeck SH, Kim IH.

Efficacy of adjuvant radiotherapy in the intracranial hemangio-
pericytoma. J Neurooncol. 2018;137(3):567-573.

. Macagno N, Figarella-Branger D, Mokthari K, et al. Differential

diagnosis of meningeal sft-hpc and meningioma: which immu-
nohistochemical markers should be used? Am J Surg Pathol.
2016;40(2):270-278.

. Soyuer S, Chang EL, Selek U, et al. Intracranial menin-

geal hemangiopericytoma: the role of radiotherapy: report
of 29 cases and review of the literature. Cancer. 2004;100:
1491-1497.

Maeda O, Ohka F, Maesawa S, et al. Solitary fibrous tumor/
hemangiopericytoma treated with temozolomide plus bevaci-
zumab: a report of four cases and literature review. Nagoya J
Med Sci. 2020;82(4):631-644. doi:10.18999/nagjms.82.4.631.

Yamamoto Y, Hayashi Y, Sakaki H, Murakami I. Fascin-1 is
associated with recurrence in solitary fibrous tumor/hemangio-
pericytoma. Mol Clin Oncol. 2021;15(4):199.

de Bernardi A, Dufresne A, Mishellany F, et al. Novel therapeu-
tic options for solitary fibrous tumor: antiangiogenic therapy
and beyond. Cancers (Basel). 2022;14(4):1064. doi:10.3390/
cancers14041064.

Sweid A, Noureldine MHA, Nasser S, Badra M, Saikali I. A
case report of meningeal hemangiopericytoma: a 9-year jour-
ney from the brain to the spine. World Neurosurg. 2019;122:
459-463.


https://orcid.org/0000-0002-9749-3723
https://orcid.org/0000-0002-2042-0964
https://orcid.org/0000-0002-2042-0964
https://orcid.org/0000-0002-4906-0106

