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Effects of fiducial artifact on dose calculation and distribution of Cyberknife treatment

JING Sheng-hua, LI Ao-mei, JI Xiao-qin, SHEN Ze-tian, ZHOU Han, LI Bing, ZHU Xi-xu

Department of Radiation Oncology, General Hospital of Eastern Theater Command, Nanjing 210002, China

Abstract: Objective To analyze the effects of fiducial artifact on the dose calculation and distribution of Cyberknife treatment.
Methods The original CT images and the CT images without fiducial artifacts of Lucy phantom were acquired by the GSI scanning
technology of energy spectral CT and MARS reconstruction technology. Cyberknife Multiplan® system was used for the design
and calculation of the isocentric plan based on the two groups of CT images, and the effects of fiducial artifacts on the dose
calculation and distribution were analyzed. Results The CT value of the artifact area on the CT images was affected by fiducial
artifact, and the maximum change was up to 63.22%. The existence of fiducial artifact led to the underestimation of the maximum
dose of the normal tissues around the fiducial (artifact area), and the overestimations of the minimum dose of the normal tissues

around the fiducial (artifact area) and PTVdose coverage. Conclusion Energy spectral CT can be used to reduce the effect of fiducial

artifact on the dose calculation and distribution of Cyberknife treatment.
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Fig.1 Comparison of normal CT image and non—artifact CT image
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Tab.1 Dose parameters in different directions around the fiducial in

two groups of images

TG R JEPLHR I

A CTHHY st MGy
JEACT  1210.44+1098.10 12.18+1.93 452.14+13.77
FEFECT 1263.00£1 014.15 12.18+1.92 451.54+13.71
PAi 0.421 0.939 0.024
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Fig.2 Dose distributions after normal scanning and removing artifacts
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Tab.2 Irradiated doses of PTV in two groups of images

215 D, /cGy D,./cGy CI nCI HI 7 w5 %
JEECT  2687.91466.93 3590.29+89.40 1.09+0.02 1.19+0.05 1.19+0.02  91.46+5.65
L CT  2667.78+54.26 3 590.29+89.40 1.09£0.02  1.20+0.05  1.19+0.02 91.13+5.64
P 0.091 0.374 0.016 - 0.000
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Tab.3 Irradiated doses of GTV in two groups of images

21 5 D, /cGy D,./cGy CI nCI HI A %

JFAACT  2934.40+73.06 3 590.29+89.40 1.23+0.06 1.26+0.04 1.19+0.02 97.70+3.02

EECT 2924.49+72.82 3 630.29+118.7 1.23+0.06 1.27+0.03  1.19+0.02 97.48+3.17

Pl 0.000 0.423 0.070 - 0.072
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Tab.4 Irradiated doses of the normal tissues in two groups of images

205 D,../cGy D,../cGy

JF 46 CT 32.12+0.80 3509.21+87.37
R CT 32.11£0.79 3512.96+87.47
P8 0.004 0.000
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