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Effects of setup errors on dosimetric verification of stereotactic body radiotherapy plan
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Abstract: Objective To analyze the effects of setup errors on dosimetric verification of stereotactic body radiotherapy (SBRT)
in patients with lung cancer. Methods SBRT plans were designed for 14 patients with lung cancer, and then transplanted to Delta4
phantom for dose calculation. The irradiation was implemented on Varian Trilogy linear accelerator. The setup errors were
simulated by moving the treatment couch to the left (+X), right (-X), head (+Y), foot (-Y), ventral (+Z), back (-Z) by 1, 3 and
5 mm. The relationships of gamma passing rate in the 6 directions were analyzed for verifying the effects of setup errors on dose
verification under different gamma criteria (3%/3 mm, 2%/2 mm). Results Only when the setup error was 1 mm, the differences
in the right and foot directions had no statistical significance as compared with original plan under the gamma criterion of 2%/
2 mm (P>0.05), and no statistical significance was found in all directions under the gamma criterion of 3%/3 mm (P>0.05). When
the setup error was 1 mm, the gamma passing rates were all greater than 90% under the two gamma criteria (3%/3 mm, 2%/2
mm). When the setup error was 3 mm, only the gamma passing rates in the direction of right, foot, ventral and back were greater
than 90%. When the setup error was 5 mm, the gamma passing rates were all less than 90% under the two gamma criteria (3%/
3 mm, 2%/2 mm), and the total passing rate of head direction were decreased to (35.29+8.40)%. Conclusion Setup error has great
effects on the dosimetric verification of SBRT plan. The finer the gamma criteria are, the more obvious the effects of setup error
on the gamma passing rate are.
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Tab.1 Gamma passing rates with difference setup errors in

difference directions (%, Mean+SD)

Setup
Direction  3%/3mm  Pvalue 2%/2mm P value
error/mm

1 Left 97.99+4.00 85.81+10.89
0.18 0.02
Right 99.57+0.96 94.81+£7.32
3 Left 83.81+11.80 59.66+12.65
0.00 0.00
Right 97.23+4.20 83.88+6.95
5 Left 63.13£11.50 45.08+10.93
0.00 0.00
Right 83.21£9.59 62.15+5.70
1 Head 97.04+5.07 84.24+11.52
0.04 0.00
Foot 99.10+0.27 98.14+2.30
3 Head 74.73+11.47 51.90+7.85
0.00 0.00
Foot 97.55+4.39 79.56+13.62
5 Head 53.95+9.23 35.29+8.40
0.00 0.00
Foot 76.59+7.57 50.95+13.95
1 Ventral ~ 98.65+4.09 92.12+7.33
0.40 0.61
Back 99.64+0.73 93.45+5.72
3 Ventral ~ 90.66+9.63 74.11£12.29
0.38 0.63
Back 93.23+4.04 76.28+10.16
5 Ventral 73.39+9.53 51.00+9.69
0.10 0.06
Back 78.59+£5.23 61.06+13.59

b



5 844

EENI

b

8 ABLLRZER SERGE [ BHAY 7RI A R A5 ) - 871 -

2 SBRT [E1H RIS AREBENAE A EIRE TH v BT ZE(%, ¥+5)

Tab.2 Gamma passing rate of original plan and other plans (%,

99.5% (90.0%) with index == 1 a

average = 0.30

Gamma Index

Mean=SD) - max = 1.00
10
o g
Setup error 3%/3 mm P value 2%/2 mm P value iz :
k=
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i
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)
=i,
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i
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1
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1] 1 2
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Fig.2 Gamma passing rate with the setup error of 1
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Tab.3 Gamma passing rate for single arc and total arc with no

displacement under gamma criterion of 2%/2 mm (%)

No. of patient First arc Second arc Total arc
1 99.8 96.7 100.0
2 100.0 100.0 100.0
3 98.1 99.1 96.3
4 100.0 91.6 94.2
5 97.9 98.4 99.3
6 100.0 99.0 100.0
7 100.0 100.0 98.2
8 95.5 99.6 97.3
9 99.6 100.0 99.6
10 100.0 100.0 100.0
11 96.1 99.6 96.4
12 98.0 99.6 98.0
13 94.7 97.1 97.7
14 100.0 96.2 98.5
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