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Feasibility of evaluating the plan overall passing rate based on wavelet fused with multi field
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Abstract: Objective To discuss on the feasibility of multi field dose assessment of electronic portal imaging device (EPID)
based on wavelet method for evaluating the plan overall passing rate. Methods The double-arc volumetric modulated arc
therapy (VMAT) plans for different body sites in 70 patients were selected. After the dosimetric verification of Varian aSi500-
Il EPID system, the flux maps of treatment planning system plans and verification results were exported and read by using
Matlab. The flux maps of each single arc in plans were fused, respectively, based on the wavelet decomposition. The gamma
passing rate of 3%/3 mm in Matllab simulation were used to record three sets of data, including the results of each single arc
and the fusion results. In addition, #-test was used to analyze the results of image fusion and the results of control group, in
which PTW Detector 729 array was used for dosimetric verification. Results No statistical difference in gamma passing rate
between the two methods for different body sites was found (=1.453-2.129, P>0.05), and all the gamma passing rates of each
arc in the double-arc plan and the fused images were more than 95%. Conclusion The wavelet fused with EPID multi field
dose assessment comprehensively evaluate the overall passing rate of double-arc VMAT plans, and the results provides value
for the comprehensive verification of intensity-modulated radiotherapy plans.
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Tab.1 Results of gamma passing rates (%)

Single arcl Single arc2 PTW array Fusion result

Site

Mean Std Mean Std Mean Std Mean Std
Head-neck-shoulder 97.72 1.40 97.97 1.46 97.87 1.47 98.05 1.26
Chest 96.65 1.98 97.04 1.81 97.06 1.72 97.37 1.52
Abdomen 97.30 1.58 97.18 1.67 97.02 1.73 97.20 1.58

R2 (MER
Tab.2 Results of t—test
PTW array/% Fusion result/% t test
Site
Mean Std Mean Std t value P value

Head-neck-shoulder 97.87 1.47 98.05 1.26 2.129 0.06
Chest 97.06 1.72 97.37 1.52 1.453 0.18
Abdomen 97.02 1.73 97.20 1.58 1.925 0.08

Fig.a and fig.b show the flux maps of treatment planning system (TPS) for each arc in the double-arc

plans; fig.c shows the fusion flux map of TPS for each arc in the double-arc plans; fig.d and fig.e show

the flux maps of EPID dosimetric verification for each arc in the double-arc plans; fig.f shows the fusion

flux map of EPID dosimetric verification for each arc in the double-arc plans.
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Fig.1 Examples of fusion results
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