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Abstract

Hemangiopericytomas (HPCs) are rare soft tissue tumors that arise from 
pericytes surrounding capillaries and venules and can occur throughout the 
body. We report the case of a 66-year old male with a history of a resected 
brain tumor that had been originally diagnosed as atypical meningioma. Two 
years later he presented with refractory hypoglycemia and was found to 
have multifocal liver metastases with biopsy revealing HPC. Evaluation of his 
hypoglycemia reveal suppressed insulin, C-peptide, and IGF-I levels and a 
normal IGF-II level. Biopsy of one of the liver masses revealed morphologic 
features consistent with HPC and re-review of his brain tumor pathology 
showed the same histomorphology. His liver metastases were treated with a 
combination of surgical resection and serial chemoembolization resulting in 
correction of his hypoglycemia. He has undergone continued serial treatments 
with chemoembolization with stabilization of his disease. Hepatic metastases 
from HPC are rare. Hypoglycemia in patients with HPC is likely driven by tumor 
production of pro-IGF-II peptide, a precursor of IGF-II. Given the paraneoplastic 
symptoms in these patients, cytoreduction is warranted. A well-coordinated 
multidisciplinary treatment plan and review of potential therapies is important in 
treating these unique patients.
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Case Presentation
A 66-year-old man was initially referred to our institution for 

progressive left sided weakness and imaging demonstrating a brain 
mass. His history included pre-referral resection of a brain tumor 5 
years prior. Outside surgical and pathology reports were obtained 
and documented subtotal resection of a large right parafalcine 
meningioma, WHO grade I, which was hypercellular with Ki-67 
index of 18% without histologic features of atypia. MRI at our hospital 
demonstrated a 3.6x4.2x2.9 cm recurrent tumor with associated 
compression of adjacent brain parenchyma and mild peritumoral 
edema. He underwent redo craniotomy with microsurgical resection 
of the recurrent tumor. Pathology was reported as an atypical 
meningioma, WHO grade II. He subsequently was treated with post-
operative partial brain radiotherapy to a total dose of 54 Gy in 30 
fractions.

Two years later he was brought to the emergency department 
after being found unconscious at home. On evaluation his blood 
glucose was 30 mg/dl, which initially responded to administration 
of 1/2 ampoule D50. However, shortly thereafter his blood glucose 
dropped back to 43 mg/d land he was started on a D10 infusion. 
On physical exam he became appropriately oriented, had mild but 
reportedly stable left sided weakness and his abdomen was soft but 
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distended with a large palpable mass in the epigastrium. Evaluation 
for hypoglycemia revealed a suppressed insulin level of 1.1 milliunit/L 
(4.2-27.9) and C-peptide of 0.61 ng/ml (0.80-3.80), HbA1C 4.1% (4.0-
6.0), IGF-I 36 ng/ml (43-195), IGF-II 346 ng/ml (267-616), negative 
sulfonylurea screen, and normal random cortisol level. The IGF-II 
to IGF-I ratio was calculated at 9.6:1. Brain imaging demonstrated 
no evidence of locally recurrent tumor, however, abdominal CT and 
MRI revealed multiple bilobar hepatic masses (Figure 1A). There 
were no extra hepatic masses identified. Subsequent biopsy of one of 
the hepatic lesions revealed a neoplasm composed of monotonous 
cells with interspersed “staghorn” vessels highlighted by CD31 and 
CD34 immunoperoxidase stains, morphologically consistent with 
a diagnosis of hemangiopericytoma. Re-review of the brain tumor 
resection slides demonstrated similar morphologic findings (Figure 
2A). 

Given the patient’s refractory hypoglycemia and the extent 
and distribution of his liver metastases, his case was discussed in a 
multidisciplinary setting and a liver directed treatment approach was 
designed. He underwent operation to resect a large pedunculated 
lesion from segment 3 (Figure 1B) that was causing significant 
displacement of surrounding viscera. Pathology revealed a 13 cm mass 
with features consistent with hemangiopericytoma (Figure 2B). Three 
days later he underwent a staged chemoembolization using hydrogel 
microspheres loaded with doxorubicin to treat the large tumor within 
the right lobe of the liver. The procedure was staged to minimize the 
risk of tumor lysis syndrome given the large tumor volume. Over the 
course of the next several months, serial embolizations using both 
drug eluting particles and bland acrylic polymer microspheres were 
performed.
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At last follow up he was 13 months out from initiation of treatment 
of his hepatic metastases with multiphasic CT demonstrating central 
necrosis of the larger tumors with minimal residual disease in the 
periphery of the lesions (Figures 3), no episodes of hypoglycemia, 
and a performance status improved to the point he has returned to 
work part time.

Discussion
Hemangiopericytomas (HPC) were first described by Stout and 

Murray in 1942 [1] and are rare tumors that arise from pericytes, 
the contractile cells surrounding capillaries and venules [1,2]. These 
tumors are most commonly diagnosed in the fifth decade of life 
without a clear gender distribution [2,3]. They are indiscriminate in 
their primary site of origin with the majority of reported cases in the 
lower extremities, axilla, pelvis, retroperitoneum, and head and neck 
[2,4]. These tumors may also arise within the central nervous system 
where they are often closely related to the meninges [5]. Overall 5-year 
survival rates for localized disease treated with complete resection of 
the primary tumor are reported to be between 71% and 86% [6-8] 
with 5-year recurrence rates of up to 65% for tumors arising from the 
meninges [9]. The most common sites of metastatic disease are bone, 
liver, and lung [10]. Complete surgical resection is the mainstay of 
treatment for HPC.

Multimodal imaging allows for optimal visualization and more 
accurate diagnosis of these lesions and is particularly useful when 
evaluating metastatic disease. Ultrasound reveals a hypoechoic lesion, 
which becomes hyperechoic during the arterial phase of contrast 
administration due to the marked vascularity of HPC. On contrast 

enhanced CT scan the lesions are expected to have well defined 
borders and be more prominent during the arterial phase. MRI reveals 
a well-defined lobular lesion with enhancement after administration 
of gadolinium contrast. These characteristic imaging findings are 
consistent for both primary and metastatic lesions [11,12].

Histopathologic analysis of HPC reveals staghorn vasculature 
with spindle cells (Figure 2B), which alone is often insufficient to 
distinguish meningeal HPC from anaplastic meningioma [13]. For 
this reason immunohistochemistry has an important role in the 
diagnosis of these lesions. STAT-6 has been reported to be present 
in 95-100% of both meningeal solitary fibrous tumors as well as 
meningeal HPC, and appears to be the most reliable marker for HPC 
[14,15] with a reported sensitivity of 96% and a specificity of 100% 
in one recent study [16]. A combination of CD-34 and ALDH-1 has 
also been shown to be both sensitive and specific for differentiation of 
HPT from meningioma [16].

The most common sites of metastatic disease in patients with 
intracranial HPT are bone, liver, and lung. Recent case series 
report rates of recurrence with extracranial metastatic disease after 
primary resection to be between 13% and 31% [6,17,18]. Although 
uncommon, others have described hypoglycemia in association with 
metastatic HPC [19]. Non-islet-cell tumor hypoglycemia (NICTH) 
is driven by tumor secretion of the precursor of IGF-II, pro-IGF-
II peptide or “big IGF.” Liver synthesized IGF-II is typically bound 
to serum IGF-binding proteins (IGFBPs) forming biologically 
inactive complexes. Tumor synthesized IGF-II, however, binds to 
IGFBPs and forms biologically active binary complexes. Pro-IGF-II 
also suppresses growth hormone and causes decreased synthesis of 
IGFBPs. This permits increased levels of unbound and active IGF-II. 
When these active complexes or unbound IGF-II bind to insulin and 
IGF receptors in the liver and peripheral tissues there is decreased 
release of glucose into circulation and increased peripheral glucose 
metabolism resulting in hypoglycemia. Although plasma IGF-II 
levels were within normal range, the ratio of IGF-II to IGF-I was 
elevated at 9.6:1, consistent with NICTH [20]. Given the humorally 
mediated symptoms related to these metastases, an aggressive 
approach for cytoreduction is warranted. It is important to also 
consider medical therapies that may help raise blood glucose levels 
such as glucocorticoids, glucagon, or recombinant human growth 
hormone [21].

Figure 1: Axial CT image revealing a large metastasis occupying much of 
the right hemi-liver (A) and coronal image demonstrating a large exophytic 
metastasis emanating from segment 3 (B).

Figure 2: Photomicrograph of H&E stains (100X) of resected liver mass (A) 
and brain mass (B) demonstrating staghorn vasculature with spindle cells 
typically observed in HPC.

Figure 3: Recent surveillance imaging demonstrating reduction in size and 
internal necrosis of large right hepatic metastasis and a peripheral left liver 
metastasis.
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As hepatic metastases are extremely rare sequelae of this disease 
there is no defined consensus regarding their management. For 
resectable lesions excision is the preferred strategy [22]. The utility of 
hepatectomy, however, is dependent on the extent and geography of 
metastases as well as the patient’s performance status and adequacy 
of the anticipated future liver remnant. In our patient we chose to 
resect the large lesion protruding from the left lateral liver (Figure 
3) as it was causing significant local symptoms in addition to a likely 
contribution to his hypoglycemia. The number and location of the rest 
of the liver lesions as well as his medical fitness at the time prohibited 
further aggressive surgical debulking. Notably, however, the patient 
was able to come off of the D10 infusion 2 days post-operatively.

For patients with diffuse hepatic metastases other liver directed 
therapies have been reported to be effective. Both ablative and 
hepatic arterial directed therapies have been utilized in patients 
with HPC. A Japanese report describes a successful management 
of a patient presenting with multifocal hepatic metastases 8 years 
after resection of the primary tumor. Following combination 
treatment with radiofrequency ablation and transcatheter arterial 
chemoembolization the patient achieved a 5-year progression free 
survival [23]. Given the distribution of hepatic lesions in our patient 
we elected to perform resection of a large exophytic lesion from 
the left lateral liver which was causing local compressive symptoms 
followed by serial embolization procedures to treat additional diffuse 
hepatic disease.

There are two reports in the literature of liver transplantation 
for patients with metastatic HPC. One patient underwent liver 
transplantation due to refractory hypoglycemia associated with his 
metastatic disease and achieved a 4 year disease free survival [24]. A 
second patient who underwent living donor transplantation achieved 
a 2 year disease free survival and overall survival of 5 years [25]. 

Systemic therapy options for HPC are limited. A recent case series 
of 16 patients with unresectable extracranial metastatic HPC showed 
partial tumor response in 11 patients (79%) after administration 
of combination temozolomide and bevacizumab. Patients on this 
empirically designed regimen had a median progression free and 
overall survival of 9.7 and 24.3 months, respectively [26]. Because 
of the expression of PDGFR and VEGFR on HPC tumor cells 
agents which target these receptors or their ligands are an attractive 
treatment strategy. In this regard, the multi-targeted tyrosine kinase 
inhibitor pazopanib has been shown to have some clinical efficacy in 
patients with metastatic HPC [27]. Further consideration should be 
given to evaluating these agents in an adjuvant setting, particularly in 
patients considered high risk for recurrent disease.

Metastatic hemangiopericytoma with hepatic metastases remains 
a rare and challenging diagnosis. A management scheme for an 
individual patient should be based on the extent and distribution of 
liver lesions, symptom complex, status of the primary tumor, presence 
of extrahepatic metastases, and performance status. Several therapies 
have been shown to result in reasonably durable progression free and 
overall survival, even in the setting of diffuse disease. We submit that 
a multidisciplinary approach is critical to optimizing treatment and 
outcomes for these unique patients. 
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