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Application of PTW729 and ArcCheck detector in dose verification of intensity modulated
radiotherapy

WU Ai-lin, WU Ai-dong, GENG Guo-xing, ZHOU Jie-ping, WU Xing-lei, LIU Hao-wu, QIAN Li-ting
Anhui Provincial Cancer Hospital (West Branch of Anhui Provincial Hospital), Hefei 230031, China

Abstract: Objective To explore the feasibility and superiority of applying three-dimensional detector ArcCheck to replace
two-dimensional detector PTW729 in the dose verification of intensity-modulated radiotherapy; to analyze the main factors
influencing the Gamma pass rates of intensity modulated radiotherapy (IMRT) plans based on PTW729 and ArcCheck.
Methods ArcCheck and PTW729 were respectively applied to verify and measure the IMRT plans. Based on the Gamma
analysis with different standard parameters, the Gamma pass rates of the two verification methods with the same standard
parameters were compared by using the paired 7-test. The non-linear fitting method was used to discuss on the effects of
different standard parameters on the verification results of two methods. Results Based on the usual clinical standard
parameters (dose deviation is greater than 2% ; distance deviation is greater than 2 mm; threshold parameter is 10), the
verification results of PTW729 and ArcCheck didn't show any statistical differences (P>0.05). The dose deviation and
distance deviation were the main factors influencing Gamma pass rates of IMRT plans. Conclusion Within the range of
usual clinical parameters, three-dimensional system ArcCheck is an ideal tool for the dose verification of IMRT plans, and
the results reflect the information of actual treatment more comprehensively and accurately.
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Tab.1 Paired ¢—test results of y pass rate of PTW729 and
ArcCheck with different dose deviations (3 mm/TH10)

Dose deviation (%) t P value
1 4.605 0.001
2 1.729 0.112
3 0.805 0.438
4 -0.756 0.465
5 -0.629 0.542

F2 45 TR RN 2 3%  {E S TH10 B,
AN T B O 2 PR 5 1k y 3 ok R A O X ¢ A 36 4
Feo MM 22 KT T 2 mm i, K58 45 1 10 P>
0.05, PP AR GAIE T LA y il ad RG24 AR I .

#2 FEESBMET (3%/TH10)PTW729 5 ArcCheck vy
RIT AR TR LE R
Tab.2 Paired ¢—test results of y pass rate of PTW729 and
ArcCheck with different distance deviations (3%/TH10)

Distance deviation (mm) t P value
1 -9.630 0.000
2 -2.071 0.063
3 0.719 0.487
4 0.493 0.632
5 0.541 0.599
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Tab.3 Average y pass rates of IMRT plans verified by PTW729

with different standard parameters (%)

%/mm/TH PTW-y
3 mm/TH10 3%/TH10 3%/3 mm

1 89.300+4.749  64.17548.753  68.367+8.860
2 96.608£1.997  92.633+3.894  91.250+5.345
3 98.292+1.086  98.242+1.124  95.408+2.588
4 98.775£1.034  99.108£0.614  96.183+2.910
5 99.35040.630  99.492+0.574  96.542+2.369
6 99.533+0.596  99.625:0.550  96.958+1.712
7 99.717+0.388  99.683£0.461  97.275+1.325
8 99.925:0.260  99.817+0292  97.808+1.071
9 99.950+0.173  99.933£0.161  98.050+1.257
10 100.000£0.000  99.933+0.161  98.242+1.124

IMRT: Intensity modulated radiotherapy

The data of three rows were the mean value of y pass rates when two
standard parameters were fixed and the third standard parameter was
changed. For example, PTW729 (3 mm/TH10) showed the mean
value of y pass rates when dose deviation changed from 1% to 10%,

with distance deviation of 3 mm and threshold parameter of 10.
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Fig.1 Relationship between three standard parameters and -y pass rate verified by PTW729
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4 TEHRES AT ArcCheck 38iE T vy I8 R (%)
Tab.4 Average y pass rates of IMRT plans verified by ArcCheck

with different standard parameters (%)

Al ArcCheck-y
3 mm/TH10 3%/TH10 3%/3 mm

1 77.833+8.245 88.342+1.572 98.192+1.019
2 94.125+4.634 94.900+1.342 98.192+1.019
3 97.950+0.947 97.950+0.947 98.167+1.004
4 99.033+0.345 98.967+0.797 98.117+0.980
5 99.500+0.289 99.358+0.708 98.067+0.960
6 99.708+0.193 99.492+0.640 98.025+0.960
7 99.850+0.157 99.592+0.574 97.967+0.937
8 99.900+0.085 99.667+0.531 97.967+0.937
9 99.925+0.075 99.700+0.484 97.967+0.937
10 99.925+0.045 99.733+0.431 97.950+0.947

The data of three rows were the mean value of y pass rates when two
standard parameters were fixed and the third standard parameter was
changed. For example, ArcCheck (3 mm/TH10) showed the mean
value of y pass rates when dose deviation changed from 1% to 10%,

with distance deviation of 3 mm and threshold parameter of 10.
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