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Dosimetric verification of preoperative volumetric modulated arc therapy for rectal cancer
based on Monte Carlo simulation
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Abstract: Objective To evaluate the precision of anisotropic analytical algorithm (AAA) for the dose calculation of preoperative
volumetric modulated arc therapy (VMAT) plans for rectal cancer by Monte Carlo simulation. Methods Twenty preoperative VMAT
plans for rectum cancer which was optimized using AAA and RapidPlan model were analyzed. The precision of AAA for the dose
calculation of VMAT plans was evaluated by the comparison of the mean dose-volume histogram, conformity index (Cl),
homogeneity index and Gamma 3D passing rate between Monte Carlo simulation and plan calculation results. Results The Gamma
3D passing rates were 97.58%=0.47% and 92.46%z+1.76% for Max Dose method and Local Dose method, respectively, with
statistical significance (P<0.05). The results of non-parametric test on the parameters that did not conform with normal distribution
such as the Cl and D, of PTV and PGTYV, the D, and D,..,, of bladder showed that except for the Cl and D, , of PGTV, there were
statistical differences (P<0.05), while the results of paired T-test on the other parameters that conformed with normal distribution

min mean min
showed there were significant differences in each parameters (P<0.05). Conclusion Rapidplan plan has a low passing rate in low
dose region, which indicates AAA has a large calculation deviation at the edge of low dose region. The D,;, of target areas is more
related to the accuracy of AAA; and the Cl and homogeneity index in Rapidplan plan are different from those in Monte Carlo

simulation. Compared with Monte Carlo simulation, AAA underestimates the D,,.,, and D, of femoral head and bladder.
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Keywords: Monte Carlo simulation; RapidPlan model; Gamma 3D analysis; volumetric modulated arc therapy; anisotropic
analytical algorithm
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Fig.2 Comparison of passing rates and differences among 20

plans evaluated by different methods
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Fig.4 Comparison of mean DVH and standard deviations of 20 plans between TPS and Monte Carlo calculation
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