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Intracranial Hemangiopericytomas : A Retrospective
Study of 15 Patients with a Special Review of
Recurrence
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Objectives : Although surgical resection is used to treat meningeal hemangiopericytoma (MHPC), there is a high risk of subsequent recurrence. This
study investigated factors associated with treatment outcomes and recurrence in patients who had undergone surgical resection of intracranial MHPC.
Methods : Fifteen patients underwent surgical treatments performed by one senior neurosurgeon between 1997 and 2013. Clinical data, radiologic
images, surgical outcomes, recurrence, and other relevant characteristics were reviewed and analyzed.

Results : Fifteen patients were included in the analysis, 12 (80%) of whom had tumors in the supratentorial region, and 3 (20%) of whom had tu-
mors in the infratentorial region. Complete resection was achieved in all 15 patients, and 3 (20%) patients were administered radiosurgery and con-
ventional radiotherapy after surgery as adjuvant radiotherapy. Three patients developed recurrence, 2 of whom had not received adjuvant radiother-
apy. In 1 of the patients who had not received adjuvant radiotherapy, recurrence developed at the original tumor site, 81 months after surgery. The
other 2 recurrences occurred at other sites, 78 and 41 months after surgery. The 5- and 10-year overall survival rates were 88.3%, while the 5-
and 10-year recurrence-free survival rates were 83% and 52%, respectively. Additionally the mean Ki-67 index differed significantly between pa-
tients who did and did not develop recurrence (43% vs. 14%; p=0.001).

Conclusion : Because of the high risk of MHPC recurrence, MHPC tumors should be completely resected, whenever feasible. However, even when
complete resection is achieved, adjuvant radiotherapy might be necessary to prevent recurrence.
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INTRODUCTION

Meningeal hemangiopericytoma (MHPC) was first reported
by Stout and Murray in 1942°**?, MHPC tumors arise from Zim-
mermanns pericytes around capillaries and post-capillary ve-
nules. Begg and Garret have reported several similarities between
MHPC and angioblastic meningioma, and have additionally
used immunohistochemistry and genetic analyses to demon-
strate the ways in which MHPC differs from meningioma™®. Al-
though MHPC was initially considered to be a transformation
of meningioma, it was ultimately recognized as a distinct patho-
logical entity with clinical behaviors, immune cell features, and
ultrastructural features that differ from meningiomas™***®. In
1993, the World Health Organization recognized MHPC as a
distinct clinicopathological entity, based on MHPC's tendencies
toward recurrence and extraneural metastasis, its distinct clini-

cal behavior, and its immunohistochemical, ultrastructural, and
genetic characteristics™. MHPC accounts for 2.5% of meninge-
al tumors and 1% of intracranial tumors™'*'"”. They tend to recur
even after macroscopic total resection, with local recurrence
rates as high as 91%. A significant number of patients with
MHPC live as long as 15 years and beyond after the initial sur-
gery, developing second and third local recurrences as well as
distant metastasis, thus mandating vigilant long-term follow-up™.
In this study, we explored treatment outcomes, recurrence, and
clinicopathological characteristics in patients with surgically treat-
ed MHPC.

MATERIALS AND METHODS

Patients
This study included 15 patients who underwent surgical resec-
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tions performed by one senior neurosurgeon between 1997 and
2013. Clinicopathological characteristics, such as age, sex, tumor
location, tumor size, extent of surgical resection, adjuvant radio-
therapy, recurrence, and survival were retrospectively collected
from medical records. Prior to surgery, the researchers explained
to the patients that their medical records would be used for re-
search. Our analysis was limited to the patients who provided
informed consent. Postoperative progress was assessed using
the patients’ medical records and telephone contact. The extent
of tumor resection was identified from surgical records and post-
operative imaging. Complete resection (CR) refers to cases in
which the tumors were not visible to the naked eye and could not
be seen in postoperative imaging. The average time between dis-
ease diagnosis and the presentation of symptoms was 11 months.
Headaches were the most common symptom. We analyzed char-
acteristics such as age, sex, tumor size and location, extent of re-
section, status of adjuvant radiotherapy, and the histological
grade of the recurrence.

Statistical analysis

All statistical analyses were performed using SPSS (version
16.0, IBM SPSS Inc., Chicago, IL, USA). The findings are present-
ed as mean valueststandard deviations (SDs). Survival and re-
currence rates were estimated using the Kaplan-Meier method.
The relationships between various factors and recurrence times
were assessed using the log-rank test. p-values<0.05 were consid-
ered statistically significant.

RESULTS

The records of 15 patients were analyzed. Ten (67%) of the pa-
tients were men. The patient’s ages ranged from 33 to 76 years

(mean 47.2 years). Twelve (80%) patients had tumors in the su-
pratentorial region and 3 (20%) patients had tumors in the in-
fratentorial region. One patient had received transcatheter arterial
chemoembolization and adjuvant radiotherapy for hemangio-
pericytoma of the liver prior to the diagnosis of intracranial
MHPC. In this case, the tumor had already spread to the lungs
and spine, as identified using a preoperative positron emission
tomography scan.

All 15 patients underwent CR including the dura of origin of
tumor. Three (20%) patients received post-surgical adjuvant ra-
diotherapy without any chemotherapy. We recommended adju-
vant radiotherapy for five patient of histologic grade III. But two
patients refused adjuvant therapy. Two (13%) patients with tumors
that were at least 100 mm in size had received tumor emboliza-
tion before surgery. Patient characteristics, such as the extent of
tumor resection, adjuvant radiotherapy, recurrence, time to recur-
rence, and status at last follow-up, are summarized in Table 1.
The average duration of follow-up was 53 months. Recurrence
occurred in 3 (20%) patients : 1 patient (Case No. 15) developed
recurrence at the original site (Fig. 1) and 2 patients (Case Nos.
4, 6) developed recurrences at other sites. Recurrence occurred
in 1 patient who had received radiosurgery and 2 patients who
had not received adjuvant radiotherapy. We used IMRT (Brain-
lab, Munich, Germany) for conventional radiotherapy. There was
no significant relationship between recurrence and adjuvant ra-
diotherapy (p=0.3) (Fig. 2).

Among the patients who developed recurrence during follow-
up, the average time to the first recurrence was 66.7 months. The
10-year recurrence-free survival (RFS) rate was 80%, whereas
the median RFS was 146 months. The mean Ki-67 index differed
significantly between patients who did and did not develop recur-
rence (43% vs. 14%; p=0.001) (Fig. 3). Comparison of 2 groups in

Table 1. Patient characteristics in 15 case of intracranial hemangiopericytomas

. . Time to first
(I:\?(S)'e Sex Age Location (iizni) Resection Ad);gant Rec. recurrence  Survival (ﬁ itnlil/'}sj) Last F/U status
(months)
1 F 56 Sphenoidridge 45 CR - - Death 12 Expired d/t unrelated causes
2 F 33 Tentorium 70 CR - - Alive 168 NED at primary site
3 F 47 CPA 30 CR - - Alive 132 NED at primary site
4 F 74 Falx 40 CR + 78 Alive 96 Locally stable at primary site
5 M 40 Sphenoid ridge 60 CR - - Alive 36 NED at primary site
6 M 48 Temporal fossa 120 CR + + 41 Alive 84 Locally stable at primary site
7 M 40 Suprasellar 15 CR - - Alive 93 NED at primary site
8 M 36 Temporalfossa 78 CR + - Alive 60 NED at primary site
9 M 48 Temporal fossa 64 CR + - Alive 41 NED at primary site
10 M 34 Lateral ventricle 45 CR - - Alive 38 NED at primary site
11 M 49 Cerebellum 90 CR - Alive 26 NED at primary site
12 M 51 Parasagittal 60 CR - Alive 17 NED at primary site
13 F 74 Clivus 70 CR - Death 1 Expired d/t unrelated causes
14 M 76 Frontal 80 CR - Alive 24 NED at primary site
15 M 44 Temporal fossa 95 CR - + 81 Alive 82 Locally stable at primary site

No. : number, F : female, M : male, RT : radiotherapy, Rec : recurrence, F/U : follow up, d/t : due to, CPA : cerebellopontine angle, CR : complete resection, NED : no evi-

dence of disease
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Fig. 1. A : Preoperative magnetic resonance (MR) images show a temporal fossa meningeal hemangiopericytoma in Case No. 15. B : Immediate post-
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(C) N A [}

operative MR images show that the tumor was completely resected. C : MR images taken 81 months later show tumor recurrence. The patient un-
derwent tumor embolization prior to removal. D : Immediate postoperative MR images show complete resection of the tumor.
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Fig. 2. Kaplan-Meier analysis of recurrence-free survival rates in pa-
tients who were and were not treated with adjuvant radiotherapy after
complete resection in the first surgery. There was no significant differ-
ence between these groups (p=0.3).

terms of age, sex, tumor size, location, adjuvant radiotherapy sta-
tus, histological grade, the Ki-67 index are summarized in Table
2. The relationship between recurrence and the resection rate
could not be assessed because CR was performed in all patients.

Three (20%) patients received adjuvant radiotherapy. One of
them underwent radiosurgery (18 Gy at the 90% isodose line)
for the single lesion. The others underwent conventional radio-
therapy (50 Gy in 25 fractions) because of tumors at the multi-
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Fig. 3. The Ki-67 index differed significantly between patients who did
and did not develop recurrence (p=0.001).

ple brain sites. Although the patient who received radiosurgery
experienced temporal recurrence within 3 years, neither of the pa-
tient who received conventional radiotherapy experienced re-
currence.

We investigated recurrence status according to histological
grade and found that 2 (67%) of the patients with recurrence had
grade II disease, and 1 (33%) of the patients with recurrence had
grade IIT disease. Among patients without recurrence, 8 (67%)
had grade II disease and 4 (33%) had grade III disease. Accord-
ingly, recurrence rates did not differ significantly according to
histological grade (p=0.931)".

The 5- and 10-year overall survival rate was 88.3%, while the
5- and 10-year recurrence-free survival rates were 83% and 52%,
respectively (Fig. 4). Two patients died of respiratory problems
during the follow-up period : 1 patient with metastatic lung tu-
mors died of acute respiratory distress syndrome in 12 months
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after surgery, and the other patient died of pneumonia 1 month
after surgery.

DISCUSSION

Because MHPC carries high risks of recurrence and spread to

Table 2. Baseline Characteristics of 15 cases of intracranial hemangio-
pericytomas

Variable Rec. No rec.
group (n=3) group (n=12)

Sex

Female 1

Male 2
Age (years) 55 49
Volume (mm)

<50 1 4

50-100 1 6

100< 1 2

Mean 85 76.69
Adjuvant RT

Yes 1 2

No 2 10
Resection rate

CR 3 12

STR 0 0
Location

Supratentorial 3 9

Infratentorial 0 3
Histologic grade

Grll 2

GrllIl 1
Mean of Ki-67 proliferation index (%) 43 14

Rec : recurrence, RT : radiotherapy, CR : complete resection, STR : subtotal resec-
tion, Gr : grade

other sites, precise identification of the tumor’s features is neces-
sary to provide appropriate treatment and accurate assessments
of prognosis****'*'*****) T ong-term studies have shown that
MHPC tends to recur in brain and spinal meninges, but not at
the original site**"*'>'**),

Surgical resection has an important effect on recurrence and
prognosis™"'*"****¥_ Galanis et al."” and Guthrie et al.” have em-
phasized the importance of achieving CR during the first sur-
gery to reduce the risk of recurrence and prolong survival. They
have also suggested that aggressive surgical therapy plays an im-
portant role in the success or failure of treatment. In a study of
MHPC, Schiaritis et al.”™® reported RES rates of 77% after CR
and 3% after incomplete resection. They stated that the time to
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Fig. 4. Analysis of the recurrence-free survival in our study. The 5- and
10-year recurrence-free survival rates were 83% and 52%, respectively.

Table 3. Literature review of recent studies of meningeal hemangiopericytomas

St ) No. of Complete tumor Adjuvant Rec. rate Metastasis Motality f/i\/[I)ial:rilo d
1, 1 0 1 0 0y 0 0
patients resection (%) radiotherapy (%) (%) rate (%) rate (%) (months)
Alén etal. (2001)” 12 83 42 33 0 25 65
Dufour et al. (2001)” 21 76 47 52 18 29 60
Ecker et al. (2003)"” 38 58 50 70 29 37 97
Kim et al. (2003)" 31 52 35 39 13 37 77
Soyuer et al. (2004)>” 29 52 34 7 69 55 111
Fountas et al. (2006)"" 11 55 91 27 63 63 85
Bassiouni et al. (2007)” 12 58 17 42 17 8 151
Schiariti et al. (2011)*® 39 38.4 483 71 26 NA 123
Rutkowski et al. (2012)*” 35 46 67 54 20 34 NA
Ghia et al. (2013)" 88 55 48 NA 6 NA NA
Stessin et al. (2013)*” 76 50 2 NA NA 22 95
Park et al. (2013)* 13 69 77 46.2 0 15.4 543
Present study 15 100 20 20 0 8.3 53

No : number, Rec : recurrence, F/U : follow up, NA : not available
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recurrence after CR was 63 months longer than the time to re-
currence after incomplete resection. In the current study, all pa-
tients received CR and the recurrence rate was 20%. This value
is substantially lower than has been observed in other studies
that included cases of incomplete resection. Accordingly, the re-
sults of the current study also tend to suggest that CR poses a
lower risk of recurrence than incomplete resection. A literature
review of recent studies on meningeal hemangiopericytomas
showed an average CR rate of 57.7% (Table 3).

Adjuvant radiotherapy has been reported to reduce recurrence
rates and extend survival**'****”. In 1976, Lal et al.”” demon-
strated that adjuvant radiotherapy was efficacious for MHPC.
Guthrie et al." reported a 52% recurrence rate in patients treat-
ed with adjuvantradiotherapy, as compared with an 86% rate in
those who did not receive adjuvantradiotherapy. Further, the
average times to recurrence were 75 and 34 months for patients
who did and did not receive adjuvantradiotherapy'”. In Guthrie
et al"s study, adjuvant radiotherapy was performed in 4 patients
with surgical findings of an unclear boundary between the tu-
mor and the normal brain tissue; biopsy results showed where
the normal brain tissue had been invaded by tumor cells in the
boundary area. In 1 of the 3 patients who developed recurrence,
recurrence occurred in the boundary of the area where the tu-
mor had originated. It is logical to suggest that adjuvant radio-
therapy is helpful when incomplete resection is performed;
however, even in cases of CR, adjuvant radiotherapy may be help-
ful when the boundary area of the tumor is not clear.

Radiosurgery is an effective treatment for recurrent MHPC
with well-separated, small tumors. Bastin and Mehta” reported
that the tumor was effectively reduced by a single fraction of
stereotactic radiosurgery for recurrent MHPC. Galanis et al.””
performed radiosurgery on 17 tumors in 7 patients who had re-
current tumors or persistent tumors, even after they had received
conventional fractionated radiotherapy with 50 to 60 Gy. Guth-
rie et al."”
creasing levels of radiation, and found no recurrence in patients
who had received more than 50 Gy of radiation. Dufour et al.”
reported recurrences in 2 patients who had received less than
30 Gy of radiation, but no recurrence in patients who had received
doses of 50 and 64 Gy. In our study, recurrence was observed in
1 patient who had received radiosurgery with 18 Gy, but no re-
currence was observed in either of the 2 patients who received
conventional radiotherapy with more than 50 Gy. Even though
we did not observe a statistically significant difference in recur-
rence rates, we consider a dose of at least 50 Gy to be both helpful
and within the range of tolerable doses.

Several clinicians have performed adjuvant radiotherapy be-
fore surgery for cases of MHPC that are associated with elevat-
ed surgical risk. Carella et al.” presented the hemangiopericytic
variant of angioblastic meningioma, which had better responses
to adjuvant radiotherapy than normal meningioma. In an anal-
ysis of 5 patients who had undergone adjuvant radiotherapy be-
fore surgery, Uemura et al.” reported that tumors were easily

demonstrated that recurrence rates reduced with in-
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removed without substantial bleeding and, further, that many
tumor cells were pathologically reduced after adjuvant radio-
therapy. However, it is difficult to obtain histological findings
before surgery, and it is necessary to fully consider adjuvant ra-
diotherapy after surgery. Preoperative adjuvant radiotherapy
should be performed only when surgical treatment is predicted
to be difficult. Vuorinen et al.™” suggested that the Ki-67 index
was not correlated with clinical outcomes, even though survival
times tended to be longer among patients with a Ki-67 index <5%.
In our study, the Ki-67 index was significantly higher in patients
who developed recurrence, as compared with patients who did
not develop recurrence (43% vs. 14%; p<0.001).

Most recurrences have occurred at the original site of MHPC.
Galanis et al.”” reported recurrence in 32 of 34 cases, including
19 patients with recurrence at the original site, 11 with recurrence
at both the original site and a distant site, and 2 with leptomen-
ingeal seeding at the site of the original tumor, but no recurrence.
In our study, 1 patient had a recurrent tumor at the original site,
and 2 patients had recurrent tumors at different sites. However,
leptomeningeal seeding was not observed. MHPC also tends to
recur in at sites that are distant from the nervous system. Extra-
neural metastasis simultaneously occurs in the bones, lungs, kid-
neys, pancreas, adrenal glands, and liver. Galanis et al.”” showed
that metastasis is most common in the bones and liver, whereas
Brunori et al.” reported more frequent metastasis in the lungs,
bones, soft tissues, and liver. The current study includes 1 case in
which extraneural metastasis had already occurred in the lungs,
bones, and liver at the time of diagnosis with intracranial MHPC.
However, none of the other patients had extraneural metastasis
after surgery.

Follow-up observations are important after surgery for MHPC.
Bastin and Mehta" reported a 5-year recurrence rate of <33%
and Brunori et al.” reported that the average time to the first re-
currence was 84 months. Guthrie et al.”” stated that the 10-year
recurrence rate after surgery was 76% and Goellner et al."” report-
ed that the 15-year recurrence rate was 76%. Schiariti et al*® report-
ed that the time to recurrence after the first surgery averaged 80
months.

In this study, The 5- and 10-year overall survival rate were 91.7%
and 88.3%, respectively, while the 5- and 10-year recurrence-free
survival rates were 83% and 52%, respectively. Recurrence after
surgery has been described as the last stage in the natural histo-
ry of HPC**"*'*'”), Therefore, it may be necessary to continue fol-
low-up observations for as long as is possible. The duration of
observational follow-up has an important effect on the selection
of treatment methods because a long duration of observational
follow-up allows an effective method, such as radiosurgery, to be
selected for small recurrent tumors (in addition to surgical treat-
ment), before the tumor has had the opportunity to grow large.

Moreover, it is important to identify metastatic status during
follow-up because extraneural metastasis frequently occurs in
MHPC. In retrospective analyses, Stout et al.”” and Adegbite et
al.” demonstrated rates of extraneural metastases of 12% and
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57%, respectively. Treatment methods, surgical outcomes, and
many other factors may lead to differences in the rate of extra-
neural metastasis. The duration of observational follow-up may
also lead to differences. Guthrie et al.”” presented 5-, 10-, and 15-
year metastasis rates of 13%, 33%, and 64%, respectively. Koya-
ma et al.”” reported that metastases occurred an average of 8 years
after initial treatment, and have tracked patients for 16 years.

CONCLUSION

MHPC is an aggressive tumor with a high risk of recurrence.
To prevent recurrence, CR must be followed by adjuvant radio-
therapy and periodic follow-up that is commensurate with the
degree of surgical resection.
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