Open Access

Cureus Abstract

Cureus

Open Access
Abstract
Published 04/02/2023

Copyright

© Copyright 2023

Ehret et al. This is an open access abstract
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

Distributed under
Creative Commons CC-BY 4.0

The Use of Self-shielding Gyroscopic Radiosurgery — A First
Prospective Evaluation

Felix Ehret ! , Theresa Hofmann # , Christoph Furweger ° , Antonio Santacroce %, Alfred Haidenberger 2,
Markus Kufeld %, Alexander Muacevic *

1. Radiation Oncology, Charité - Universitdtsmedizin Berlin, Berlin, DEU 2. Radiation Oncology, European
Radiosurgery Center Munich, Munich, DEU 3. Medical Physics, European Radiosurgery Center Munich, Munich, DEU 4.
Radiosurgery, European Radiosurgery Center Munich, Munich, DEU

Corresponding author: Felix Ehret, felix.ehret@charite.de

Categories: Medical Physics, Radiation Oncology, Neurosurgery
Keywords: stereotactic radiosurgery, zap gyroscopic radiosurgery

How to cite this abstract
Ehret F, Hofmann T, Furweger C, et al. (April 02, 2023) The Use of Self-shielding Gyroscopic Radiosurgery — A First Prospective Evaluation.
Cureus 15(4): a876

Abstract

Objectives:

Stereotactic radiosurgery (SRS) is an established treatment modality for various intracranial tumors. There
are several treatment systems that can deliver SRS, including the Gamma Knife®, CyberKnife®, and other
LINAC-based options. The delivery of radiosurgical treatments requires several safety precautions, including
a vault to prevent the unintentional spread of ionizing radiation. Thanks to the development of self-
shielding gyroscopic radiosurgery (GRS), delivered with the ZAP-X®, it is now possible to deliver such
treatments without the need of a radiation vault. Given its novelty, prospective evidence for its use in the
daily routine is lacking. This work aims to provide the first prospective data on the use of GRS in this setting.

Methods:

This single-institutional, prospective analysis included patients treated with GRS between December 2021
and September 2022. Treatments for either benign or malignant tumors were eligible. Patient, disease, and
treatment characteristics were obtained and summarized. Patient satisfaction was measured during the first
available follow-up on a five-level Likert scale (“1” to “5”, “1” standing for “very satisfied” and “5” standing
for “very disappointed”). Follow-up frequency was dependent on the tumor type. Adverse events (AE) were
rated according to the Common Terminology Criteria for Adverse Events v5.0.

Results:

A total of 113 patients were prospectively enrolled. The most common tumor entities comprised vestibular
schwannoma (VS) (56 patients), meningioma (24 patients), and brain metastases (BM) (23 patients). The
median prescription dose and isodose line for benign tumors were 13 Gy and 56%, respectively, and for
malignant tumors 20 Gy and 60%. The median number of isocenters and beams were eight and 102,
respectively. GRS was the primary treatment modality in the majority of cases (101 patients). All treatments
were applied in one fraction. The median planning target volume was 1.08 cc. No system failures occurred
during treatment delivery. For 29 patients, a first follow-up after GRS was available. The median follow-up
was 5.7 months. The most frequent tumor types in this patient cohort included 13 VS, 11 BM, and three
meningiomas. The median age at treatment was 57.4 years, and the majority of patients were female (16
patients). None of the treated tumors showed signs of tumor progression based on magnetic resonance
imaging and assessment by a board-certified radiologist. Recorded AE grade >3 comprised a vertigo grade 3
and one facial and trigeminal nerve disorder grade 3 in two patients with VS. Affected patients were
suffering from the reported symptoms before treatment but showed worsening afterwards. The median
patient satisfaction on the five-level Likert scale was 1 (i.e., “very satisfied”), with a total of 22 votes. No
patient was unsatisfied with the treatment experience (i.e., “>2”).

Conclusion(s):

To the best of our knowledge, this study represents the first prospective analysis on the use of GRS. While a
follow-up is only available for a small proportion of enrolled patients at the moment, the overall treatment
experience was favorable. High-grade AE occurred occasionally. We eagerly await more long-term results
and will report in-depth quality of life analyses for the various treated tumor entities in the future.
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