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INTRODUCTION

Intracranial hemangiopericytoma (HPC) is a rare tumor
with malignant features [1], of which incidence accounts for
0.5% of all primary central nervous system tumors [2]. Known
to arise from Zimmermann pericytes of the meninges [3,4],
HPC can occur in many locations of the central nervous sys-
tem. Extracranial metastases have been reported in delayed
fashion long after the primary lesions are diagnosed [5,6].
Long bone, liver, lung, central nervous system and abdominal
cavity are the most commonly reported sites of metastasis
[7]. However, metastasis to the vertebral bones from the in-
tracranial HPC have been reported very rarely. In this report,
we present the unique case of intracranial HPC metastasized
to the lumbar spine 13 years after the initial diagnosis of the
primary tumor, which has been managed successfully by re-
peated surgeries and radiosurgeries.
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Intracranial hemangiopericytoma (HPC) is a rare brain tumor with aggressive biologic behavior associ-
ated with high recurrence rate and often with extracranial metastasis. The most common sites of ex-
tracranial metastasis of the intracranial HPC are the long bones, lung, liver and abdominal cavity in the
order of frequencies. Extracranial metastases usually occur long after the initial diagnosis of the primary
tumor. Metastatic intracranial HPC to the vertebra has been rarely reported. We present a case of in-
tracranial HPC metastasized to the L2 vertebral body 13 years after multiple surgical resections and
radiotherapy of the primary intracranial HPC.
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CASE REPORT

A 45-year-old man presented with a one-month history of
progressive back pain and hypesthesia in both L3 derma-
tomes. There were no motor weakness. He had undergone a
right temporo-occipital craniotomy and partial removal of a
huge HPC followed by whole brain radiotherapy at other uni-
versity hospital in 2003 (Fig. 1A). He underwent two more
craniotomies with recurrent tumors removal at our institute
in 2012 and 2013 (Fig. 1B). Thereafter, he has been treated by
gamma knife radiosurgery three times successfully for local
recurrent and residual HPC. Since then, no local recurrence
has been found. In March 2016, however, the first extracranial
metastasis was found in the L2 vertebral body. Diagnostic
workup including thoracolumbar magnetic resonance imag-
ing (MRI), bone scintigraphy and thoracolumbar computed
tomography (CT) revealed a solitary L2 body lesion. CT scans
showed well demarcated osteolytic mass in the posterior as-
pect of L2 vertebral body with retropulsion to anterior epidur-
al space (Fig. 2A, B). T1- and T2-weighted MRIs showed an
isointense tumor with strong contrast enhancement com-
pressing the spinal cord (Fig. 2C, D). Bone scintigraphy also
showed hot uptake in L2 body. In consideration of the patient’s
relatively young age and a solitary lesion at the L2 body, we
planned subtotal en bloc corpectomy and radical removal of
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the tumor via a transpedicular approach. Angiography per-
formed prior to surgery revealed hypervascular tumor sup-
plied by multiple arteries from the bilateral L2 and right L1
segmental arteries. Preoperative embolization of the feeders
was done successfully through a super-selection of bilateral
L2 segmental arteries using gelform particles one day prior
to surgery. The patient underwent a L2 total laminectomy
and radical total removal of the tumor with subtotal corpec-
tomy. At surgery, a gray and reddish tumor filled the L2 verte-
bral body, which was curetted and drilled out easily under sur-
gical microscope, and the tumor cavity filled with minced
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autologous bone. There was no invasion of spinal dura mater.
Trans-pedicular screw fixation was performed from T12 to
L4 to prevent postoperative instability. Postoperative MRI
and X-ray showed the tumor was completely removed (Fig. 3).

Histopathological finding revealed anaplastic HPC [World
Health Organization (WHO) grade III] with numerous dilat-
ed, staghorn-type vessels with increased cellularity of the hy-
perchromatic tumor cells with oval nuclei which were sur-
rounded by abundant blood vessels. Hematoxylin and eosin
staining of metastatic spinal HPC (Fig. 4B) revealed more pro-
nounced hypercellularity than intracranial HPC (Fig. 4A) and

Fig. 1. Postcontrast axial T1-weighted magnetic resonance findings of intracranial HPC at preoperation and postoperation. A: Preoperative
axial T1-weighted magnetic resonance imaging with gadolinium administration showing an intracranial HPC at the right temporo-occipital
region. B: Postoperative axial T1-weighted magnetic resonance imaging with gadolinium administration showing gross total removal of the
residual-recurrent intracranial HPC. HPC, hemangiopericytoma.

Fig. 2. Computed tomogram of the spine at the level of L2 reveals invasion of the tumor to vertebral body and anterior epidural space (A
and B). T1-weighted image enhanced with gadolinium revealing an isointense lesion in posterior aspect of L2 vertebral body with retropul-
sion to anterior epidural space (C and D).
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Fig. 3. Postoperative lateral & anteroposterior X-ray (A and B) and saggital & axial MRI (C and D). Grossly total removal of tumor at L2 ver-
tebral body and replacement of bone graft. Transpedicular screw fixation from T12 to L4.

Fig. 4. Tumor histopathology. Right temporooccipital region of intrac
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ranial HPC (A and C) and metastatic spinal HPC (B and D) in 13 years

later. Photomicrograph demonstrating a hemangiopericytoma with a highly cellular and vascular tumor consisting of compact neoplastic
cells (A and B; H&E staining). Ki-67 proliferation index is more increased by about 10% in the metastatic spinal HPC as compared with in-
tracranial HPC (C and D; Ki-67 immunohistochemistry). HPC, hemangiopericytoma.

it showed increased cellular pleomorphism with mitotic count
of =5 mitoses per 10 high-power fields in metastatic spinal
HPC. Immunostaining of the tumor cells were negative for ep-
ithelial membrane antigen and CD34. The Ki-67 proliferation
index of metastatic spinal HPC (Fig. 4D) was more increased
by about 10% as compared with the cerebral lesion (Fig. 4C).

Postoperatively, his back pain and hypesthesia in the both
L3 dermatomes improved. Adjuvant radiotherapy was not
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undergone as the postoperative MR images confirmed com-
plete tumor resection. He was discharged without neurological
symptoms and has been recurrence-free for the past six months.

DISCUSSION

Extracranial metastatic tendency for the intracranial HPC
has been well documented, with rates ranging from 14 to 50%



[8]. However, reports of metastatic cases from the intracrani-
al HPC to the vertebra have been extremely rare, so far. The
most frequent site in the vertebrae is the vertebral body, be-
cause of its abundant vascularization and the presence of bone
marrow inside [9].

Possible routes of spinal metastasis could be explained by
three pathways: direct extension, via the lymphatics, and he-
matogenous pathway, which is the most frequent route. Patho-
genetic mechanism of the vertebral body metastasis can be ex-
plained by the abundant tortuous vessels inside the vertebral
body, which contribute to the easy deposits of the metastatic
embolus [10]. The communication of the intracranial venous
drain with the paravertebral venous plexus without any valve
systems may contribute the intracranial HPC reach the spine
via the venous routes. The characteristic anatomical connec-
tions between the spinal dura mater and the paravertebral ve-
nous plexus through the azygos and hemiazygous systems can
be good routes for metastatic implantation in the spine. The
well-known angiotropism of the HPC, the hemodynamic and
the anatomical characteristics of the spinal circulation, and the
persistence of the hematopoietic tissue inside the vertebral
spongy bone may be the principal pathogenetic mechanisms
for the spinal metastasis of the intracranial HPC [9,11-13].

Intracranial HPC has a strong tendency for local recurrence
and not infrequent extracranial metastasis [3]. It is more com-
monly seen in adults, slightly higher number in males than
in females, and the age of occurrence is younger than that of
meningiomas [14]. So far, nine cases of metastatic HPC to
the spine, including this case, have been reported. The mean
duration between the onset of intracranial HPC and metas-
tasis to the spine is 11.5 years, and the cervical, thoracic, and
lumbar spine are equally involved (Table 1). In our case, it took
13 years until the first metastasis was detected. This data con-
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firms that metastases can occur after many years in different
locations with different intervals and may grow rapidly, even
if the primary lesion has been well controlled. Therefore, spi-
nal metastasis should be considered a possibility when a pa-
tient who had been treated previously for HPC presents with
back or neck pain, and pain accompanied by weaknesses.

There are several diagnostic tools to detect metastatic in-
tracranial HPC to the spinal column. Isotope bone scan is an
easy and useful method in detecting bone metastasis in HPCs.
Since extracranial osseous metastases occur not infrequently,
bone scan became essential for early detection of the lesions,
making the treatment easier. Considering false negative re-
sults, a single negative scan is not sufficient to exclude bone
metastasis, so the examination should be repeated [15]. Final-
ly, gadolinium enhanced MRI is considered the most sensi-
tive diagnostic method of detecting spinal metastasis [8]. In
addition, CD99 and bcl-2 by immunohistochemistry are di-
agnostic biomarkers which are frequently positive in intra-
cranial HPC [16]. Detection of STAT6 nuclear expression or
NAB2-STATS6 fusion is also highly recommended to confirm
intracranial HPC [17].

Histologically, the patient’s intracranial HPC rarely showed
mitosis and homogeneous cells were distributed in relatively
uniform fashion without cellular pleomorphism. On the con-
trary, 50% of tumors in metastatic spinal HPC showed higher
cellularity than before and although necrosis was not ob-
served, cellular plemorphism increased. Above all, mitosis,
which is an important tumor grade showed as many as 15 in
10 high-power fields and Ki-67 labeling index also showed
greater than 10%, which is a high figure. According to the
WHO criteria, mitosis is a criteria in differentiating HPC and
anaplastic HPC and when mitosis is more than 5, it is classi-
fied as anaplastic HPC, WHO grade III. Therefore, the patient

Table 1. Summary of reported cases of metastatic intracranial HPC to spine

Duration L. Extent of F/U Local Other
Study Age Sex Metastasis site . RTx Outcome .
(years) resection (months) recurrence metastasis site
Kruse [19] 22 F 8 Lumbar Surgery (detail NA) No 60 Death No Femur
16 T12/L1 Surgery (detail NA)  Yes 36 PD
Scott et al. [20] 383 M . urgery ( ] ) Yes Temporal bone
19  Uppercervical ~ Surgery (detail NA) No 36 Death
Nonakaetal. [15] 40 F 9.5 T8 Partial Yes 24 PD Yes Lung/femur
o 8 C6-T2 Complete Yes 12 PD .
Woitzik etal. [6] 40 F No Liver/femur
9 L2 - Yes NA NA
Lee et al. [8] 48 F 6.5 C6-7 Partial Yes 7 PD No No
Taniuraetal. [21] 30 F 4 14-S1 Partial Yes 12 PD No No
Cole and )
. 36 F 17 C3 Complete Yes 48 PD Yes Liver
Schmidt [22]
Fukudaetal. [23] 36 M 17 T10 Complete No 36 NED No No
Our case 45 M 13 L2 Complete No 6 NED No No

NA, not available; PD, progression of disease; NED, no evidence of disease; F/U, follow up
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was diagnosed with anaplastic HPC (WHO grade III) which
is considered a more severe grade compared to intracranial
HPC [14,18].

At surgery, the surgeon should be prepared for a substan-
tial amount of bleeding during metastatic spinal tumor exci-
sion because of the high vascularity of HPCs. The amount of
bleeding can increase the rate of surgery-related morbidity and
mortality, and can be the greatest barrier to perform a gross
total resection [6]. As in our case, preoperative embolization
can be used to reduce a significant amount of blood loss. Thus,
en bloc resection with preoperative embolization would be a
good method to reduce operative blood loss and it may also
decrease the risk of recurrence. Current recommendation of
treatment for metastatic spinal HPC is gross total resection
of tumor, when possible. Although its role is not well estab-
lished, radiotherapy can be used in the post-operative adju-
vant in case of residual or high-grade tumors [5,7]. In our
case, the patient did not undergo additional radiotherapy. In
this case, the boundary between HPC and normal bone was
clear hence the tumor invading the vertebral body was re-
moved. After that, drilling was performed beyond the normal
bone margin. Thus, it was concluded that radical total resec-
tion of tumor was done. After the surgery local radiotherapy
was considered as adjuvant treatment. However, as the tumor
was radically removed in this case, a short term regular follow
up was decided upon patient’s consent. The patient has been
followed via outpatient clinic with no tumor recurrence for
the last 6 months.

In conclusion, intracranial HPC can metastasize to spine
even after a complete resection and radiotherapy of the pri-
mary lesion. Therefore, it is important to monitor patients
carefully on a long-term not only for the intracranial but also
for extracranial metastases.
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