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Introduction: Hemangiopericytoma (HPC) in the central nervous system (CNS) is
rare. Our report aims to present an HPC case with multiple surgeries at the
lumbar spine, and demonstrates an effective treatment as salvage.

Case report: In this report, we present the case of a young girl with recurrent
meningeal invasion of lumbar spinal HPC. The patient underwent multiple
surgeries to remove the tumors, and adjuvant radiotherapy was administered
after the initial resection. And it presented a pathological anaplastic
transformation with subsequent accelerated recurrence. A combination
therapy approach involving triple chemotherapy and sequential re-irradiation
was found to be effective as salvage treatment at the third recurrence.

Conclusions: Surgical resection remains the primary treatment modality for HPC
in the spine, despite its high tendency for local recurrence and the risk of
metastasis. For unresectable recurrent HPC, combining chemotherapy and
sequential re-irradiation might be a highly effective, and safe reference
regimen as the salvage treatment for the refractory case.
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Introduction

Hemangiopericytoma (HPC), a relatively rare soft tissue
vascular tumor, originates from Zimmermann pericytes, the
contractile cells surrounding capillaries and venules. Commonly
found in the retroperitoneum, extremities, and head and neck area
(1), HPC rarely occurs in the CNS, including the skull base, spinal
canal, and meninges, as reported in limited studies (2, 3).
Intracranial HPC is widely recognized as an aggressive disease
with high recurrence rates (4).

Tumors originating within the spinal canal, whether primary or
metastatic, often lead to spinal cord compression, causing a range of
CNS symptoms, including pain, motor weakness, sensory changes,
sphincter dysfunctions, and potentially their simultaneous
occurrence. Neurological compromise caused by HPC progresses
rapidly, and delays in diagnosis and treatment can result in
potentially irreversible neurological impairment, significantly
diminishing patients’ survival and quality of life.

In this report, we present a rare case of primary intraspinal
extramedullary HPC located in the lumbar spinal canal. It exhibited
a pathological anaplastic transformation, leading to rapid
recurrence. Despite multiple recurrences following surgery and
adjuvant radiotherapy, the tumor responded positively to a
combination of triple chemotherapy and sequential re-irradiation
upon its third recurrence.

Case report

A 14-year-old girl was admitted to our hospital center in April
2014, and presented with a three-month history of lumbar back pain.
MRI of the lumbar spine demonstrated a lesion at the L2-4 level,

10.3389/fonc.2024.1405755

which invaded both the intraspinal extramedullary dura and the
extraspinal canal tissue as depicted in Figures 1A, B. The mass
exhibited a slightly hyperintense signal on TIWI and a pronounced
hyperintense signal on T2W1, with significant heterogeneity observed
in the enhancement pattern following contrast administration. A
gross total resection (GTR) was performed, with an estimated blood
loss of 100 mL, followed by adjuvant external beam radiotherapy
(EBRT) with a total dose of 50Gy (2 Gy per fraction). Pathological
analysis confirmed the diagnosis as HPC, WHO grade II, as assessed
by two experienced pathologists. Immunohistochemical staining
showed positive expression for Bcl-2, TLE, Vim, and Ki67 (nearly
40%), and negative expression for STAT-6, PCK, EMA, SMA, CD57,
CD99, Des, and S-100 (Figure 2). Fluorescence in situ hybridization
(FISH) revealed no rearrangement of the SS18 gene, and genetic
testing did not reveal the fusion of EWSRI. After 19 months of
regular follow-ups with no signs of local recurrence or metastasis, the
patient was re-admitted in November 2015, with increasing lumbar
back pain, bilateral motor weakness graded as 4 on the Medical
Research Council (MRC) scale, and lower limb numbness. MRI
revealed a possibility of recurrence (Figures 3A, B). A second
resection (Figures 3C, D) was performed without adjuvant therapy.
This intervention led to the absence of further neurological
complications, and a complete resolution of the patient’s motor
weakness and sensory disturbances. Pathological analysis of the
resected tissue indicated a change in the tumor grade from WHO
II to WHO 111, suggesting pathological deterioration and a tendency
toward increased aggressiveness.

In June 2016, following the identification of a recurrent mass on
MRI (Figures 3E, F), the patient underwent an additional extensive
resection procedure which included internal fixation with pedicle
screws. Based on the surgeon’s assessment, the tumor was resectable,
and the associated bone damage was minimal. Pedicle screw fixation

1stresection + Adjuvant 2nd resection

3dresection

Radiotherapy Without any Without any Unresectable mass Follow-up to the event of
(50Gy, 2Gy per fraction) adjuvant adjuvant CAV + re-irradiation (60Gy, death:
treatment treatment 2Gy per fraction) 12 months

3 recurrence Without any treatment

l l

8 months
19 months
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The admission MRI demonstrated a large,
heterogeneously enhancing mass at L2-L4

CAV + re-irradiation
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FIGURE 1

Patient treatment flow (A, B) MRI of the lumbar spine demonstrated a lesion at the L2-4 level, which invaded both the intraspinal extramedullary
dura and the extraspinal canal tissue. (C) At the third recurrence, the CT scan demonstrated a giant, unevenly dense mass shadow at L3-L5 and left
retroperitoneum; (D) following radiotherapy and 4 cycles of CAV, demonstrating a deep shrinkage of the mass; (E) following 8 cycles of CAV,

indicating a further shrinkage.
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FIGURE 2

Pathological images at 20 x (A) BCL-2(+); (B) HE; (C) Ki-67(+,40%); (D)TLE-1(+); (E) EMA(-); (F) MIB(-).

10.3389/fonc.2024.1405755

was considered sufficient to ensure spinal stability, therefore, no
further fusion methods, including bone grafting, were performed at
the time. Unexpectedly, only 5 months later, the patient was re-
admitted with severe lumbar back pain, and also reported difficulty
with bowel and bladder function. Moreover, there was a bilateral
reduction in skin sensation below the iliac crests, with the right side
being more severely affected. The muscle strength of both lower limbs
was graded as 2 on the MRC scale. Enhanced CT examination
(Figure 1C) revealed an abnormally large, unevenly dense mass
shadow at L3-L5 and the left retroperitoneum, causing serious
damage to the adjacent vertebral body, rendering it unresectable.
Due to the high burden of targeted agents, the patient received triple
chemotherapeutic drugs, including cyclophosphamide 600mg/m?,
doxorubicin 50mg/m2, and vincristine 1.4mg/m2 (CAV), in
combination with sequential re-irradiation as salvage treatment.
Enhanced CT showed significant deep shrinkage in the abnormally
large lesion, achieving a partial response (PR) (Figure 1) after 9 cycles
of CAV and re-irradiation of 60 Gy in 30 fractions using intensity-
modulated radiotherapy (IMRT) technique. The patient’s severe
lumbar back pain improved, and neurological symptoms gradually
ameliorated. She experienced increased strength in her lower limbs
(graded as 3 on the MRC scale) and could walk with the aid of
walking sticks. After completing 11 cycles, the patient elected to cease
further maintenance chemotherapy and expired 12 months later.

Discussion

HPC is a rare disease in the CNS, let alone in the spinal canal.
The imaging features of HPC are mainly its heterogeneous
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vascular enhancement, large tumors with significant necrosis,
internal serpentine signal voids, and bone erosion. Specific
immunohistochemistry (IHC) markers such as CD34(+), CD99(+),
BCL-2(+) are basis for HPC pathological diagnosis. Notably, BCL-2
was identified with a sensitivity of 96.2% (5). The 2016 WHO
classified solitary fibrous tumor (SFT) and HPC as one entity and
adopted its new grading system (6), and previously divided into 2
subtypes: HPC (WHO II) and anaplastic HPC (WHO III),
respectively (7). Moreover, it is worth noting that, the patient had
undergone a pathological transformation from WHO II (as
diagnosed in previous surgical specimens) to WHO III. The later
recurrence interval time was less than half of the length of the initial
one, indicating the increased aggressive behavior in HPC (8, 9), which
was also confirmed by the presence of a huge tumor during the
recurrence. Therefore, the transformation in WHO-grade may serve
as a critical indicator for short-term relapse, necessitating closer
monitoring for these patients.

Surgical resection stands as the predominant treatment method
for both primary and recurrent HPC in the CNS, with GTR being
particularly impactful in improving overall survival (OS) (10, 11).
We reviewed 13 studies (12-24) on the treatment of recurrent HPC
(Supplementary Table S1) and found that surgery remained the
cornerstone of treatment for these patients, and it was feasible
whether or not adjuvant radiotherapy was added (13, 19, 22).
Hence, for both newly diagnosed and repeatedly recurrent
patients, the necessity of surgery should be assessed. Moreover,
preoperative vascular embolization was considered to reduce the
risk of intraoperative bleeding during HPC surgery (25). However,
in our case, it was not used after the risk assessment, because the
patient’s lesion was located in the spinal region. In the case we
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FIGURE 3

MRI'images (A, B) At the first recurrence, MRI exhibited an unusual hyper-vascular mass; (C, D) Postoperative it showed no residual or occurrence of

the tumor; (E, F) 8 months later, it exhibited the second recurrence.

reported, which involved multiple recurrences and multiple
surgeries, the final recurrence was judged unresectable, so
systemic therapy was the most appropriate therapeutic
option available.

Following the guidelines of the National Comprehensive Cancer
Network (NCCN) (26), targeted agents (temozolomide plus
bevacizumab or sunitinib) were deemed a generally well-tolerated
and clinically beneficial regimen and the standard treatment for
unresectable HPC. However, the high cost of the treatment remains
a significant financial burden, particularly in developing countries.
Additionally, targeted therapies did not meet expectations in
patients with large tumors. In a retrospective study, patients were
treated with temozolomide plus bevacizumab, and only 14.3% (2/
14) achieved PR, in Response Evaluation Criteria in Solid Tumors
(RECIST) criteria (27). Similarly, in another study that used
sunitinib, the objective response rate (ORR) was 6.5% ((2/31)
(28). These results indicated that the targeted therapies may not
be sufficiently effective, particularly in cases that required rapid
tumor shrinkage and symptom relief. On the other hand, the
combination chemotherapy in advanced sarcoma demonstrated
an impressive ORR of 88% (31/44) (29). In this case, during the
third recurrence, a combination of triple chemotherapy and
sequential re-irradiation proved to significantly decrease the
tumor in size and alleviate symptoms. Although several regimens
existed, the established standard chemotherapy regimen for HPC
with recurrence or metastasis remained unclear. The combination
of cyclophosphamide, doxorubicin, and vincristine (CAV) was
suggested modest efficacy in patients with recurrent surgery- and
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radiotherapy-refractory HPC in a previous report (24). Moreover,
several studies have reported that re-irradiation was used for
intracranial recurrence (14, 19), but the evidence for intraspinal
HPCs was scarce. It is crucial to note that re-irradiation of the spinal
cord carries a high risk due to its serial organ nature, which can
potentially lead to paraplegia, especially in cases of re-irradiation at
the same spinal location (18). Nieder et al. suggested the feasibility
of using IMRT for spinal cord re-irradiation, on the condition that
the dose of each radiotherapy session did not exceed 98 Gy?, the
cumulative dose remained below 135.5 Gy?, and the interval
between treatments was over 6 months (30). Given the severe
symptoms and heavy tumor burden with this massive lesion, the
choice of a salvage regimen with triplet chemotherapy combined
with re-irradiation was reasonable. The combination of
chemotherapy with radiotherapy can have a synergistic effect
(31). It was indicated that the combination of doxorubicin with
radiotherapy, provided a multifaceted attack on cancer cells,
targeting DNA repair mechanisms (32), increasing drug uptake
(33), and enhancing cytotoxic effects (34), which could explain the
high remission rates observed in clinical settings.

Overall, we have provided an exhaustive list of chemotherapy
drug doses for patients and reported an instance of uncommon re-
irradiation at the cauda equina with the prescription dose.
Therefore, this case and its analysis hold significant value as a
reference regimen for other HPC patients facing similar situations.
The study has several limitations. First, targeted drugs, the standard
regimen for recurring HPC, were not used in our case due to
financial constraints and the relatively low response rate. Second, no
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additional genetic testing was performed on the patient’s
pathological tissue. Finally, although the combination therapy was
effective in this case, it was difficult to determine whether the
outcomes were directly attributable to the chemotherapy or re-
irradiation, and the effect of combination treatment needs to be
validated in randomized controlled studies with larger sample sizes.

Conclusion

In conclusion, surgical resection remains the primary treatment
modality for HPC, despite its high tendency for local recurrence and
the risk of metastasis. For unresectable recurrent HPC, combining
chemotherapy and sequential re-irradiation may be a highly
effective, and safe palliative reference regimen. The time to
respond and depth of response were favorable, significantly
relieving symptoms and improving the patient’s quality of life.
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