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Dose verification of constant dose rate-volumetric modulated arc therapy plan based on Varian 23EX

accelerator via Portal Dosimetry
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Abstract: Objective To verify and comparatively analyze the doses of constant dose rate-volumetric modulated arc therapy (CDR-
VMAT) plan based on Varian 23EX accelerator using Varian Portal Dosimetry system and ScandiDos Delta4 three-dimensional
semiconductor array. Methods RayStation treatment planning system was used to design CDR-VMAT plans based on Varian
23EX accelerator for randomly selected 10 head and neck cancer patients, 10 chest cancer patients and 10 abdominal cancer
patients. Radiation fields were designed according to tumor location, and 6 MV X ray was adopted. The constant dose rate of
each arc and constant gantry speed were optimized by treatment planning system. Every CDR-VMAT plan was used to generate
two verification plans, with one for Portal Dosimetry system of electronic portal imaging device of 23EX and the other for Delta4
chamber array detector. Gamma passing rate was analyzed based on the criteria of 3 mm DTA and 3% Dose, and the results were
analyzed with paired ¢ test. Results For 10 cases of head and neck cancer, the Gamma passing rates of CDR-VMAT plan verified
with Portal Dosimetry system and Delta4 were (97.9+1.1)% and (99.9+0.2)%, respectively (P<0.05). For 10 cases of chest cancer,
the Gamma passing rates were (99.5+0.7)% and (99.7+0.4)%, respectively (P=0.09). For 10 cases of abdominal cancer, the Gamma
pass rates were (99.5+0.3)% and (99.7+0.4)%, respectively (P=0.19). Conclusion CDR-VMAT as an additional radiotherapy
option for Varian 23EX accelerator can effectively improve delivery efficiency. The combination of CDR-VMAT and Varian Portal
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Dosimetry system can easily achieve the verification of CDR-VMAT plan based on 23EX accelerator. The comparative analysis

on Gamma passing rates show that both the Gamma passing rates of CDR-VMAT plans for chest cancer and abdominal cancer

are higher than 95%, without statistical differences, while there is difference in Gamma passing rate of CDR-VMAT plans for

head and neck cancer, but both the Gamma passing rates are still above 95%, satisfying clinical requirements
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Fig.4 Typical examples of dose verification with two methods
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