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Development of a software for dosimetric comparison according to IAEA technical report series
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Abstract: Objective To realize a rapid comparison between calculated and measured percentage depth dose (PDD) and off-axis
dose (OAD) after the modeling by treatment planning system as well as the comparison of different measurements during the
maintenance of medical accelerators once per year for determining the accuracy of accelerator modeling data and the consistency
of measurements. Methods Object-oriented Python program was used to develop a ComparePO (CPO) software for PDD and OAD
comparisons according to IAEA technical report series No.430. CPO was composed of document preparation module, PDD module,
OAD module, comparison parameter visualization and report generation module. Results The successful execution of CPO in
clinic and the accuracy of reports were firstly verified. Secondly, CPO was utilized for the quality maintenance of two newly
installed accelerators and the dose data testing after ionization chamber replacement. The reports of PDD and OAD comparisons
were quickly generated by CPO, thereby proving guidance for radiation therapy physicists. Conclusion CPO which is a user-
friendly and powerful software is able to generate comparison reports of PDD and OAD automatically and rapidly, significantly
shortening checking time and improving the working efficiency of radiation therapy physicists.
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Tab.1 Report of percentage depth dose comparison

STEFRAN

TELLT %A F PDD

F ks 30.0 mmx  40.0 mmx  60.0 mmx 80.0 mmx 100.0 mmx 120.0 mmx 150.0 mmx 200.0 mmx 250.0 mmx 300.0 mmx 350.0 mmx 400.0 mmx
30.0mm  40.0mm 60.0mm 80.0mm 100.0mm 120.0 mm 150.0 mm 200.0 mm 250.0 mm 300.0 mm 350.0 mm 400.0 mm

KA Z A 0/%  <6.75 <1.57 <1.88 <3.05 <1.50

RARFIRZIFI 0%  <0.86 <0.64 <0.35 <0.69 <0.54

<3.10 <2.23 <3.29 <1.83 <2.04 <2.60 <0.40

<1.07 <0.96 <0.47 <0.65 <0.49 <0.49 <0.62
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Tab.2 Report of off-axis dose (OAD) comparison

16.0 mm ¥ & Zb 568 N 1 6/% <0.57 <0.72 <0.72 <0.69 <0.36 <0.59 <0.58 <4.67 <1.45 <1.21 <2.24 <1.40

100.0 mm AL GHEF Y (1 6/% <1.03 <0.74 <0.40 <0.47 <0.43 <0.73 <0.49 <0.40 <0.91 <0.70 <191 <1.30

300.0 mm IEEASHEF NI 6/%  <1.03 <0.88 <0.41 <1.67 <0.60 <0.62 <0.40 <0.85 <1.00 <0.85 <1.00 <0.58

50.0 mm PREEAREFE 1 6/% <1.09 <123 <1.29 <0.53 <1.76 <1.08 <1.77 <1.55 <228 <2.96 <5.90 <228

200.0 mm IFE AR F 1 6/% <1.35 <0.51 <0.27 <0.52 <1.08 <1.00 <1.23 <0.44 <2.12 <1.90 <4.20 <1.94

16.0 mm ¥ B AL S EFA11 6/% <0.37 <0.50 <0.70 <0.24 <1.08 <0.96 <1.32 <1.57 <2.18 <1.58 <1.46 <0.70

100.0 mm RS A GHEF AN 6/% <076 <0.53 <0.33 <0.86 <0.60 <0.50 <0.40 <0.19 <1.21 <0.80 <1.00 <0.80

300.0 mm IREEALSFETFAMNG 6/%  <0.60 <2.80 <0.80 <1.20 <1.47 <0.58 <0.38 <0.75 <2.00 <1.08 <2.10 <1.98

50.0 mm VR b 5T X

9 Ad <0.05 <0.08 <0.11 <0.03 <0.10 <0.09 <0.15 <0.24 <1.31 <0.28 <0.17 <0.31
) ‘mm

200.0 mm R AL ST X
1Y) A d/mm

<0.05 <0.09 <0.09 <0.24 <0.04 <1.22 <0.49 <1.35 <1.57 <1.24 <2.81 <0.41

16.0 mm P A0 S B2 2 5

<0.00 <0.03 <0.08 <0.18 <0.18 <0.08 <0.12 <0.24 <0.36 <0.44 <0.00 <0.00
) A d/mm

100.0 mm £ b S 5721 5 5

W Ads <0.08 <0.13 <0.12 <0.02 <0.20 <0.07 <0.20 <0.12 <0.57 <0.52 <0.00 <0.00
g ‘mm

300.0 mm R b TP =
1) A d/mm

<0.18 <0.04 <0.00 <0.02 <0.02 <0.11 <0.12 <0.02 <0.45 <0.40 <0.00 <0.00

#3 B4 OAD LIRS
Tab.3 Report of partial OAD comparison

16.0 mm IR AL 3 EF N AY 6/% <1.07 -

200.0 mm R B ARG ET IS IX ) A d/mm - <0.77
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