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Impact of radiation isocenter deviation on the delivery quality assurance of volumetric modulat-

ed arc therapy plan

YI Haiyun, XIA Bing, YAO Lei, ZHANG Shuo
Department of Radiation Oncology, the First Hospital of China Medical University, Shenyang 110001, China

Abstract: Objective To investigate the impacts of the changes of radiation isocenter on the dose accuracy of volumetric modulated
arc therapy (VMAT) plan by detecting, analyzing and reducing the deviation of radiation isocenter. Methods (D The dose
distributions in 9 rectangular radiation fields were measured with the use of EBT3 films, and then the radiation isocenter deviation
was analyzed based on the intersection of the center lines in radiation fields. ) The dose distributions of 26 VMAT plans in
MatriXX were calculated and measured, and the gamma index analysis was used to evaluate the delivery quality assurance (DQA).
Elekta Synergy parameters were adjusted until the intersection of center lines in 9 radiation fields became one point, and then
step (2 was repeated to obtain the corresponding data after the adjustment of the linear accelerator. Results Before and after
the adjustment of radiation isocenter, the intersection of center lines in 9 radiation fields changed from scatter to concentration,
and the average gamma pass rate of VMAT plan DQA increases from 98.02% to 99.68%, from 81.85% to 96.44%, for 3%/3 mm
and 2%/2 mm gamma criteria, respectively. Conclusion The radiation isocenter deviation significantly reduces the gamma passing
rate (2%/2 mm) of VMAT plan DQA, which means that it's necessary to check the radiation isocenter deviation for machines
which are used for precise VMAT, complex IMRT, SBRT/SRS treatments and so on.
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Fig.1 Intersection of center lines in radiation fields measured with the use of EBT3 film
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after adjusting radiation isocenter
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Tab.1 Statistic of gamma passing rate of 26 VMAT plans before and after adjusting radiation isocenter

Gamma criterion Standard deviation

Minimum value/%  Mean value/%  Maximum value/%

3%/3 mm Before adjustment 1.49
After adjustment 0.67
2%/2 mm Before adjustment 5.67
After adjustment 291

93.72 98.02 99.53
97.17 99.68 100.00
70.94 81.85 90.04
87.11 96.44 99.06
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