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Effects of treatment paths on target dosimetric distribution in CyberKnife radiotherapy plan
ZHOU Han, LI Aomei, JING Shenghua, ZHU Xixu, SHEN Zetian, LI Bing

Department of Oncology, Nanjing General Hospital of Nanjing Military Region of PLA, Nanjing 210002, China

Abstract: Objective To analyze the effects of different treatment paths on the dosimetric distribution in CyberKinfe radiotherapy
plan. Methods The clinical data of 10 patients receiving CyberKinfe treatment for brain tumors were retrospectively analyzed

in this study. A total of 18 tumors were found in 10 patients, with a mean volume of (9.7+10.4) cc. Two dose-limit rings were

created at the distance of 5 and 15 mm to target areas. Isocenter treatment model was adopted for 6 regular tumors, and non-

isocenter treatment model was adopted for the rest. The target dosimetric distributions were analyzed. Results For 6 regular
tumors, the conformity index, the new conformity index, coverage, and number of nodes of the first treatment path (P1) were

significant different from those of the other two treatment paths. P value was 0.019, 0.076, 0.819 for conformity index, 0.031,

0.733, 0.014 for the new conformity index, 0.009, 0.960, 0.032 for coverage, and 0.000, 0.584, 0.000 for the number of nodes.

have obvious differences in treatment planning. The first treatment path should be the first choice during the treatment planning,
conformity index.

Among the 12 tumors treated by non-isocenter treatment, only the tumor with a diameter of 4 cm were analyzed and the result
and the treatment paths on the side of organs-at-risk should be avoided. Non-isocenter treatment is adopted for irregular tumors,

showed that using 20 mm collimator achieved the best conformity index and acceptable treatment time. Conclusion Isocenter

treatment for regular tumors achieves better conformity index. The 3 treatment paths on CyberKinfe treatment planning system

Keywords: brain tumor; CyberKnife; isocenter; conformity index; dose distribution
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and selecting collimator which is 70% of the short diameter of the tumor will achieve an optimal treatment time and the best
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Tab.1 Dosimetric parameters in isocenter treatment with different paths
No. of patients ~ Treatment path CI NCI HI Coverage/% Node t/h  Collimator/mm
1 P1 1.42 1.48 1.25 95.76 34 0.40 12.5
P2 1.58 1.80 1.25 87.66 23 0.30 12.5
P3 1.53 1.60 1.25 95.95 18 0.40 12.5
2 P1 1.51 1.56 1.25 96.81 35 0.30 10.0
P2 1.70 1.51 1.25 93.15 28 0.30 10.0
P3 1.34 1.82 1.25 88.36 19 0.20 10.0
3 P1 1.56 1.73 1.25 90.31 36 0.30 12.5
P2 1.51 1.79 1.25 84.50 19 0.25 12.5
P3 1.51 1.78 1.25 84.75 21 0.20 12.5
4 P1 1.37 1.44 1.25 95.02 36 0.30 15.0
P2 1.58 1.68 1.25 94.26 24 0.30 15.0
P3 1.53 1.63 1.25 93.6 22 0.30 15.0
5 P1 1.36 1.51 1.25 90.21 36 0.35 12.5
P2 1.48 1.70 1.25 87.26 27 0.35 12.5
P3 1.34 1.53 1.25 87.61 23 0.30 12.5
6 P1 1.40 1.52 1.25 92.32 30 0.30 12.5
P2 1.54 1.75 1.25 88.09 13 0.30 12.5
193} 1.44 1.71 1.25 84.05 22 0.30 12.5
CI: Conformity index; NCI: The new conformity index; HI: Homogeneity index; P1, P2, P3: The first, second, third
treatment paths
R2 FhLRTEATNERENEFSHNRITZE S0
Tab.2 Statistic analysis of dose distribution in iso—center treatment with different paths
CI NCI Coverage Node
Statistics
PlvsP2 P2vsP3 Pl vsP3 PlvsP2 P2vsP3 PlvsP3 PlvsP2 P2vsP3 PlvsP3 PlvsP2 P2vsP3 Pl vsP3
t value -3.37 222 -0.24 -2.98 0.36 -3.68 4.15 0.05 2.93 7.24 0.58 11.11
P value 0.019 0.076 0.819 0.031 0.734 0.014 0.009 0.960 0.032 0.000 0.584 0.000
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a: Isodose line of treatment using P1

b: Isodose line of treatment using P2  c: Isodose line of treatment using P3
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Fig.1 Effects of 3 paths on isodose line in isocenter model
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Tab.3 Target dosimetric distribution for tumor with a diameter of 4 cm

Collimator/mm CI NCI Isodose line/% t/h Node

12.5 1.14 1.21 80 1.5 399
15.0 1.14 1.19 80 1.2 345
20.0 1.15 1.20 76 0.8 304
25.0 1.14 1.19 66 0.5 369
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