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Lung phantom-based study on the effect of prescription isodose line on CyberKnife plan quality
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Cancer Center, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430022, China

Abstract: Objective To study the effects of prescription isodose line (PIDL) on the quality of CyberKnife plans designed on
anthropomorphic lung phantom. Methods The spherical center sphere in anthropomorphic lung phantom was expanded 3
mm and selected as the target area, with a volume of 13.46 cc. Three dose-limit shells were set to be 2, 15 and 25 mm from
the target surface, respectively. The plans were optimized according to predesigned strategy, and the plans of different PIDL
were obtained under the condition that the prescription coverage of target area was above 98%. Results Monte Carlo
algorithm for dose calculation was used to obtain the plans of 40% to 73% PIDL, in which the correlation coefficients of
dose gradient index, homogeneity index and V,s with PIDL were 0.960 (P<0.01), -1.000 (P<0.01) and 0.673 (P=0.033),
respectively. There was no statistically significant correlation between other parameters and PIDL. Conclusion Among the
parameters of CyberKnife plans designed on lung phantom, dose gradient index, homogeneity index and V. were

significantly correlated with PIDL. The plan of about 50% PIDL has a sharper dose falloff gradient, and the plan of higher

or lower PIDL may lead to a decreased dose conformity in target areas.
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(Gross Tumor Volume, GTV ) &)l Z5 4 , {&FL7.15 cc;
GTV #b ¥ 3 mm 4 &% 71 %] ¥ X (Planning Target
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Fig.1 Anthropomorphic lung phantom image and target areas
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Tab.1 Dosimetric parameters of different PIDL plans

PIDL/%  DGI CI HI Beams MU t/min

Vs/ec Vis/ce Vas/ce  Shell 2/cGy  Shell 3/cGy

73 482 1.14 137 288 65944.1
70 416 1.09 143 202 58 958.7
66 4.01 1.08  1.52 177 56 450.4
61 3.67 1.10 1.64 179 57012.5
57 357 108 175 246 56 346.6
53 349 1.08 1.89 299 55269.3
50 336  1.10  2.00 273 55589.6
48 3.33 .11 2.08 281 55341.3
43 3.33 .16  2.27 279 55 885.0
40 335 121 2.50 262 57 326.9

60

51

49

48

54

59

57

57

57

56

1336.65 20223  73.02 2 600 1300
1263.70  152.57  60.15 2300 1 000
125928  146.68  57.11 1900 1000
1201.38 14527  53.50 1650 1000
118337 13634  51.07 1550 1 000
1168.13  135.15  50.20 1400 1 000
1169.79 14543  49.19 1250 1000
1185.13  151.04  49.07 1150 900
118568 171.96  51.02 1050 900
1203.82 186.12  53.90 950 800

PIDL : 4b75 4550 1 28 DG« 7] b bl REAR KI5 CL TG TR BEAE K HI: S 29 P85 Beams : S5 U8 MU  HILESBRAL £ 16 IR T)

T2 BEHENAFFNELA Spearman HX R BN EZ 4P E

Tab.2 Spearman correlations and significance P value of parameters with PIDL

%%{ DGI CI HI Beams MU t Vs Vis Vs
NIESEY e 0.960 -0.480 -1.000 -0.273 0.539 -0.190 0.539 -0.030 0.673

PIA <0.01 0.160 <0.01

0.446

0.108 0.599 0.108 0.934 0.033
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