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Accuracy of dose calculation with CBCT images in patients with esophageal cancer
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Abstract: Objective To analyze the feasibility of using cone beam (CBCT) images for dose calculation in patients with esophageal
cancer. Methods Eight patients receiving rotational intensity-modulated radiotherapy for esophageal cancer were enrolled in this
study. Self-developed ART software was used to achieve accurate deformation registration and plan mapping of kVCT and the
first fractional CBCT, and meanwhile histogram matching method was used to modify the HU values of CBCT. The obtained
CBCT plans were imported into the original system. Finally, the HU-ED curve of kVCT was combined with monitor units for
dose recalculation. Results The absolute deviations of dose and volume parameters of tissues in CBCT images from those in
KCT images were less than 1%. According to the standard of 2 mm/2%/TH: 10%, the average gamma passing rate of each tissue
received in the CBCT image relative to kVCT was over 99%. According to the standard of 1 mm/1%/TH: 10%, the mean gamma
passing rates of target areas decreased significantly, with the lowest being 82.59%+16.16%, and the gamma passing rates of organs-

at-risk were still above 98%. Conclusion The results fully verified the accuracy of dose calculation with CBCT image, and laid

a certain foundation for direct dose calculation with CBCT images in adaptive radiotherapy.
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Tab.1 Deviation of cone beam CT dose calculation relative to kVCT in 8 patients with esophageal cancer (Mean+SD)

Eatio) Dear/cGy Da/cGy Dosei/cGy Vi/% Va/% Vao/% Vossid % Vi %
ZEfifi 026081 0.07+0.52 - -0.08+0.75  0.15+1.57  -0.53+2.31
Fiffi 0.30£0.75  0.05+0.83 - 0.30£0.81  -0.24+1.69  -0.73+1.63
2fif 0272077 0.07£0.67 - 0.14+0.75  -0.07+1.61  -0.07+1.74
ODE 0224054 -0.1120.52 - 0.03£0.19  -0.24+£0.45  -0.59+1.18

BBE -0.22+0.48  -0.24+0.55
pGTV ~ 0.09+0.57  0.27+0.65 -0.06:0.44

PTV 0.04+0.43 0.23+0.60 0.12+0.38

-0.02+0.03  -0.05+0.64

0.04+£0.10  -0.07+0.63

#2 8HIAEREESE CBCTHXIFIENRENT
KVCTH) v B RS ER (%, x+5)
Tab.2 Comparison of gamma passing rate of
CBCT plan dose distribution relative to KVCT in
8 patients with esophageal cancer (%, Mean+SD)

45K 2 mm/2%/ TH:10% 1 mm/1%/ TH:10%

sl 99.96+0.06 99.25+0.36
Fifii 99.910.10 98.48+0.86
42 fifi 99.93+0.07 98.83+0.48
o 99.98+0.05 98.99+1.44
i 100.00::0.00 99.94+0.18
pGTV 99.46+0.90 82.59+16.16
PTV 99.23+0.97 85.35+9.25
Btk 99.980.02 99.47+0.32
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