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INTRODUCTION

The location of skull base meningiomas makes surgery a
high risk and less preferred intervention. Fortunately,
stereotactic radiosurgery has emerged as a less invasive,
more effective method of treatment. Single dose
stereotactic radiosurgery (SD-SRS) for meningioma
obliteration have proven to be beneficial, however, can
result in high intracranial toxicity rates (Pinzi, Marchetti et
al. 2023). Technological advancements have enabled
multisession, or hypofractionated radiosurgery (HFS-SRS),
proposing a more effective and safe treatment for skull
base meningiomas, while simultaneously improving
patient compliance.

METHODS

PubMed and Embase were searched for literature on
‘hypofractionated,” ‘radiosurgery,” and ‘meningiomas’.
Patient and meningioma characteristics, procedural
details, and outcomes were extracted from eligible
studies. Meta-analyses were performed on variables
reported by >3 studies. Subgroup analyses were
conducted for photon- and proton-based HF-SRS, and
utilization of either CyberKnife, LINAC, or GammakKnife for
HF-SRS.

RESULTS

We included 33 studies comprising 1943 patients. For HF-
SRS, digital subtraction angiography (DSA) confirmed a
22.2% partial (1-99%) obliteration rate (95%Cl= 16.3-29.5,
12=83.34%) at 41.1 months (95%Cl=31.9-52.9, 12=98.7%)
of follow-up, with an associated 16.9% (95%Cl=9.2-28.8,
12=87.4%) adjuvant surgery rate, 8.7% (95%Cl= 6.6-11.3,
12=52.6%) recurrence/tumor progression rate, and 6%
(95%Cl=4-8.9, 1°=13.7%) meningioma-related mortality.
Retreatment of meningiomas after HF-SRS was completed
by varying interventions, with an additional surgery rate
of 3.4% (95% Cl = 2.2-5.1, 1°=27.2%) additional
chemotherapy rate of 1.5% (95% Cl = 0.9-2.5, 1°=0%), and
additional radiosurgery rate of 2.4% (95% Cl = 1.4-4,
12=47.2%). Studies comparing total HF-SRS doses of the
three modalities (CyberKnife, LINAC, GammaKnife)
demonstrate comparable rates of DSA-confirmed
obliteration (23.2% vs. 18.6% vs. 33.5%, p=0.14) despite
statistically significant differences in total HF-SRS dose
(25% vs. 28.8% vs. 20.5%, p=0.02). Total doses of photon-
based and proton-based HF-SRS (25% vs 22.3% p = <0.01)
resulted in comparable rates of recurrence/tumor
progression (8.1% vs. 11.6%, p = 0.16) and meningioma-
related mortality (2.0%vs. 2.2%, p=0.88).

CONCLUSIONS

HE-SRS is promising among radiosurgical strategies for
meningioma. Significant heterogeneity regarding HF-SRS
dosing strategies warrants additional investigation.
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