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Three-dimensional gamma passing rate in different dose ranges for stereotactic body radiotherapy
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Abstract: Objective To explore the characteristics and sensitiveness of gamma passing rate in stereotactic body radiotherapy
(SBRT) by analyzing gamma passing rate for stereotactic radiotherapy (SBRT) verification plan. Methods A total of 38 SBRT
plans were transplanted to the OCTAVIUS phantom of PTW, and the two-dimensional dose collected by PTW 1600SRS was
reconstructed into three-dimensional dose using Verisoft. The gamma passing rates between three-dimensional dose
reconstructed by Verisoft (Dp) and that calculated by treatment planning system (Dt) were analyzed by Matlab. In addition,
the gamma passing rates under different thresholds and in different dose ranges were analyzed for testing the sensitiveness of
gamma passing rate to dose increase in different dose ranges. Results The gamma passing rate at 3 mm criterion was higher
than 90% when the threshold was 10%. The gamma passing rates at different criteria were in the same tread. At 3%/3 mm
criterion, the highest gamma passing rate was found in the 11%-20% dose range. For all criteria, the mean gamma passing
rate in dose range higher than 51% (inside radiation area) was lower than 90% and changed significantly. In dose range lower
than 51% (outside radiation area), the gamma passing rate was highly sensitive to dose increase. Conclusion The smaller the
threshold is, the higher the gamma passing rate is. The gamma passing rate of low-dose area is higher than that of high-dose
area, and gamma passing rate is more sensitive to the dose increase in low-dose area.
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Fig.1 Three—-dimensional plan verification
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Fig.2 Regional diagrams of gamma passing rate calculated under different thresholds
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Fig.3 Diagram of different dose ranges
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Tab.1 Mean and variance of gamma passing rates under different thresholds and at different criteria (%)

38 28 FE AR I (R 3%/3 mm 2%/3 mm 3%/2 mm 2%/2 mm
10%~100% 96.40+3.82 92.09+6.14 89.08+7.87 79.19+10.03
20%~100% 93.25+6.66 83.59£10.06 80.75+12.27 68.42+14.56
30%~100% 90.4249.28 83.06+12.77 74.20+15.34 61.27+17.58
40%~100% 87.78+11.60 79.57+15.45 69.30+17.95 56.77+19.66
50%~100% 86.89+12.38 78.34+16.14 67.63+19.15 55.29+19.66
60%~100% 84.20+17.31 78.11£17.00 67.30+19.14 54.854+20.20
70%~100% 86.45+13.79 77.97+16.64 69.38+17.52 54.06+20.30
80%~100% 86.61+15.23 78.21+17.49 67.02+20.56 53.53+21.65
90%~100% 86.36+18.66 78.13+£21.51 66.99+23.30 53.06+27.80
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Fig.5 Boxplots of gamma passing rates in dose verification under different thresholds and at different criteria
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Fig.6 Histogram of mean gamma passing rate under different thresholds
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Fig.7 Mean gamma passing rates in different dose ranges
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Fig.8 Boxplots of gamma passing rate in different dose ranges
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Tab.2 Mean and variance of gamma passing rate at different criteria

y TS FEAR ] X 3%/3 mm 2%/3 mm 3%/2 mm 2%/2 mm
10%~100% 96.40+3.82 92.09+6.14 89.08+7.87 79.19+10.03
11%~20% 98.44+2.17 95.00+4.93 94.06+5.24 85.06+91.35
21%~30% 95.84+5.18 90.83+8.08 86.32+11.29 74.40+13.68
31%~40% 93.5247.26 87.16+10.72 79.67+£14.14 66.36+17.13
41%~50% 90.15+10.61 82.73£14.54 73.45£17.72 60.59+19.85
51%~60% 87.39+12.53 78.52+17.25 68.26+19.36 55.76+20.75
61%~70% 86.32+13.39 77.40+18.35 66.42+19.51 54.84421.13
71%~80% 86.17+13.48 77.40+18.04 65.724+20.43 53.38+21.99
81%~90% 87.40+14.84 78.81+17.82 67.69+20.85 54.56+21.80
91%~100% 85.66+20.04 77.54422.74 65.84+25.63 51.93+27.32
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Fig.9 Mean gamma passing rates in different dose range after

dose increase
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Fig.10 Boxplots of gamma passing rate in different dose ranges after dose increase
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