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Clinical application of Dynamic WaveArc

FESLRTFENTERY: GHET R 3558

Senior Lecturer, Kyoto University, Yukinori Matsuo
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We performed a planning study using RayStation® ver. 4.7 for evaluating the advantages of
volumetric-modulated arc therapy with Dynamic WaveArc (DWA-VMAT) for patients with skull-base
tumors and prostate cancer. We compared the dose distribution of DWA-VMAT and coplanar
volumetric-modulated arc therapy (coVMAT). In this study, we showed that the dose to bilateral
hippocampus and bilateral femoral heads decreased in DWA-VMAT plans compared with coVMAT
plans in patients with skull-base tumors and prostate cancer, respectively. The target conformity and
homogeneity were also significantly improved in DWA-VMAT compared with coVMAT in patients
with skull base tumors. The article about DWA-VMAT for skull base tumors has been accepted to an
English-language journal and will be published in the near future. These results indicated that
DWA-VMAT could potentially prevent decline of neurocognitive function and hip fractures in
patients with skull-base tumors and prostate cancer, respectively.

On the other hand, although significant improvements in dose distribution were observed in
pancreatic cancer patients with DWA, dynamic tumor-tracking intensity-modulated radiotherapy is
achieving promising outcomes in another project. Because DWA could not combine dynamic tumor

tracking technique, we gave up including pancreatic cancer in the planning feasibility study.

We drafted a protocol about the prospective clinical trial of DWA-VMAT for skull base tumors and
prostate cancers. Our institutional Ethical Review Board approved this trial (approved number
C1236). We started this prospective clinical study to evaluate the feasibility and the accuracy of dose
delivery in DWA-VMAT on Jan. 10, 2017. At Mar. 31, 2017, 2 patients with skull-base tumors and 7
patients with prostate cancer had been registered in this study. The sample size was set as 15

patients, and after finishing accumulation of patients and analysis, we will present the results.

Acceptance and commissioning of a treatment planning system for DWA-VMAT were carried out.
The end-to- end test, including CT simulation, treatment planning, transfer of the plan data to the
treatment machine, and irradiation were performed. The comprehensive patient-specific quality
assurance (QA) for DWA-VMAT was conducted by using an ionization chamber, film, ArcCHECK and
logfiles. The DWA-VMAT plans for brain and prostate were accurately delivered and the geometric
and dosimetric errors were small due to the high-fidelity control of the treatment machine during

irradiation.
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