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Dose verification based on radiation fields

HU Xinggang, XIONG Dun, YANG Bo, ZHAO Xinhua, CHEN Meng, YE Zhimao

Pu'er People's Hospital, Pu'er 665000, China

Abstract: Objective To calculate Gamma passing rates based on radiation fields for evaluating the accuracy of treatment delivery.
Methods Six intensity-modulated radiotherapy (IMRT) verification plans were randomly selected from Oncentra Masterplan
treatment planning system. The verification plans in DICOM formats were exported, and Matlab software was used to reconstruct
multi-leaf collimator regions and doses. Then the validation plans were ported to MatriXX phantom for dose distribution
measurement. Finally, Matlab code was used to analyze the calculated dose distribution of verification plans and the absolute dose
distribution measured with MatriXX phantom. Results The Gamma passing rate obtained by traditional calculation method was
greatly affected by the selection of calculation regions, but the effect was avoided by the proposed method which takes the radiation
fields as calculation regions. There were significant differences in the Gamma passing rates obtained by traditional and proposed
methods (P<0.05). Conclusion Dose verification based on radiation fields avoids the effect of D, values on Gamma passing rate.
Moreover, dose-area histogram is used to analyze the dosimetric characteristics in radiation fields, which is helpful for evaluating
the accuracy of clinical treatment and guiding clinical work.
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Fig.1 Isocenter planar dose distributions calculated by Matlab
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Tab.1 Gamma passing rates obtained with radiation fields as calculation regions (%)

BE
WAl A

15 25 35 4% 55 65
5%/5 mm Ya 99.79 100.00 94.35 99.93 97.20 94.48
Vi 100.00 100.00 100.00 100.00 99.61 97.82
4%/4 mm Ya 98.53 99.45 92.58 95.47 89.99 79.48
Vi 99.96 100.00 100.00 97.63 94.22 83.06
3%/3 mm Ya 92.31 96.87 89.37 82.37 7227 69.90
Vi 98.89 99.47 97.73 85.50 80.16 72.68
2%/2 mm Va 72.29 75.18 79.62 58.09 47.44 49.71
Vi 90.28 83 .55 84.98 62.44 52.87 53.18
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Tab.2 Gamma passing rates obtained by traditional method (%)

158 25 HH 3EEH

PG ARIE
DS% Dl()% DZO% DS% DIO% DZO% DS% Dl()% DZO%
5%/5mm Y, 99.82 99.79 99.97 98.99 99.98 100.00 96.37 95.71 99.87
Yy 100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00
4%/4mm v, 98.66  98.66  98.87 97.62 9935  99.99 95.17 9449  99.71
Yo 99.97 9997 9996  100.00 100.00 100.00  100.00  100.00  100.00
3%/3mm Yy, 93.01  93.07  92.99 9223 96.08  98.84 92.63 9220  98.08
Vs 99.20 99.07 98.91 99.65 99.56 99.56 98.48 98.16 99.80
2%/2mm Yy, 7327 7291 7281 7087 7479 7793 76.83  77.15  83.80
Yo 92.09 9096  90.16 85.95  84.64  85.47 88.24  86.07  89.72
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DS% DIO"/ DZO% DS% DIO‘V DZO% DS% DIO% DZO%
5%/5mm Y, 99.96 99.94 99.93 96.50 96.95 97.23 95.38 95.87 94.79
Yy 100.00  100.00  100.00 99.75  99.68  99.61 98.90 9846  98.05
4%/4mm Y, 97.14 9641  95.69 87.54  90.12  90.09 82.54 8190  80.65
Yr 98.52 98.15 97.76 96.34 95.24 94.28 91.41 88.06 84.81
3%/A3mm Yy, 8876 8593  83.15 7250 73.07  71.86 73.06 7021  69.42
Yi 9096  88.66  86.30 86.51 8252  80.13 82.99 7640  73.49
2%/2 mm Y, 68.80 63.62 59.54 50.67 47.57 45.90 54.00 51.16 49.33
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Tab.3 Calculation region area corresponding to different

D, values of traditional method (mm?)

RGNS Dy, Dy Doy
15 44 969.25 38 569.00 35610.75
25 12 495.25 9968.75 8974.75
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Fig.2 Dose—area histograms of two patients
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