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Abstract: Objective To study the effects of different prescription isodose lines (PIDL) on the quality of CyberKnife plans designed
on anthropomorphic head and neck phantom. Methods The spherical center sphere in anthropomorphic head and neck phantom
was selected as the target area. The volume of the target area was 16.9 cc. Four dose-limit shells were set to be 2, 20, 40, and
60 mm from the target surface, respectively. The dose limit of the innermost shell was the main optimization parameter. By
changing the limit parameters, the plans of different PIDL were obtained under the condition that the prescription coverage of
target area approached 100%. Results Plans of 39%, 44%, 49%, 57%, 61% and 65% PIDL were obtained. The dose gradient
index, conformity index, Vs, Vs, and Vi, of plan of 49% PIDL were reduced by 17.5%, 9.8%, 12.9%, 16.1%, and 21.3% compared
with the maximum values of the other plans. However, the plan of 49% PIDL had the largest number of beams and the longest
planning time. Conclusion The research of CyberKnife plan designed on anthropomorphic head and neck phantom shows that
multiple factors should be considered in the selection of PIDL for intracranial tumor plan. Increasing the radiation dose to the
tumor and reducing the irradiation volume of normal brain tissues can improve the tumor control probability and reduce radiation
damage, but meanwhile increase treatment time which requires better tolerance in patients.
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Tab.1 Dosimetric parameters of different PIDL plans
PIDL/%  DGI CI HI  Number ofbeams MU  #min Vs/cc Vslce Vi/cc  Shelll/cGy
39 2.61 1.04 256 437 45514 60  273.06 103.78 65.95 2 000
44 2.55 1.03 227 478 42126 62  260.85 100.53 62.79 2250
49 2.51 .02 2.04 532 37621 66  241.94 95.48 60.57 2500
57 2.95 1.08 1.75 281 34659 45 26891 110.56 73.25 3000
61 2.86 1.12 1.64 285 33288 45 271.05 11057 72.84 4000
65 2.85 1.12 1.54 269 33189 43 267.87 110.87 73.49 5500

PIDL: Prescription isodose line; DGI: Dose gradient index; CI: Conformity index; HI: Homogeneity index; MU: Monitor unit
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