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Effects of image intensifier on dose calculation of helical tomotherapy for brain tumor

XU Yan-hong, ZHANG lJin-jian, LI Jing, LI Zhi-qiang, WEN Ting, ZHONG Yu, WANG Yan, JIA Jun-song, CHEN Jing
Center of Helical Tomotherapy, Genenral Hospital of Guangzhou Military Area Command, Guangzhou 510010, China

Abstract: Objective To investigate the effect of image intensifier on the dose calculation of helical tomotherapy (HT) plan
for brain tumors, and to evaluate the clinical feasibility of localization CT enhanced image replacing plain CT scan image
for target delineation and dose calculation. Methods Thirty cases of brain tumors were collected. The contours of planning
target volume (PTV) and organs at risk (OARs) of each case were delineated in the enhanced image, and the contours of
PTV and OARs were copied to plain scan image. Two plans based on the enhanced image and plain scan image were
designed in the planning system of HT. The CT value, dose distribution and treatment time of PTV and OARs were
compared between the two groups. Results Statistical differences were found in the CT value of planning gross target
volume (P<0.05), and no statistical differences were found in the CT values of other tissue. No statistical differences were
found in the dosimetry of PTV and OARs, and treatment time (P>0.05). Conclusion The image intensifier has little effect

on the dose calculation of HT for brain tumor. In the radiotherapy for brain tumor, the localization CT enhanced image can

be used to replace the plain CT scan image for target delineation and dose calculation
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Fig.1 Tomophantom with plug—ins of different densities
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Fig.2 Image value—to—density calibration curve
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b: Plain CT scan image

a: Enhanced CT image
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Fig.3 Target volume and organs at risk (OARs) delineated on

enhanced CT image and copied to plain CT scan image
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Tab.1 Comparison of CT value between enhanced CT image (C+)
and plain CT scan image (C-) (HU)

Group PGTV PTV Brain Brain stem
C+ 54+32 48+38 38+21 37424
C- 45427 40+34 34+18 38+27
P value 0.032 0.536 0.867 1.024

PGTV: Planning gross target volume; PTV: Planning target volume

2.2 PTV#OAR FIE¥54%
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Tab.2 Comparison of PTV dosimetry and treatment time between C+ and C—(n=30)

Group HI CI D../Gy Duea/ Gy Treatment time/s
C+ 1.034+0.032 0.862+0.132 46.32+5.65 50.43+5.87 2324121

C- 1.032+0.031 0.864+0.128 46.28+5.32 50.53+5.91 231+£120

P value 0.094 0.102 0.937 0.785 1.098

HI: Heterogeneity index; CI: Conformity index

3 HER(CHFAIFH(C-) CT BfRERFENFIEFSHIILL =30,Gy)

Tab.3 Comparison of ogans at risk dosimetry parameters between C+ and C-y (n=30,Gy)

Group Len-L Duwx  Len-R Duwe Opt-L D1, Opt-R Dy,

Eye-L Dy, Eye-RDy, Brainstem Dy,  Brain stem Diyerge

C+ 2.35+1.65 2.52+1.55 38.1£10.4  40.2+11.5
C- 2.36+1.62 2.49+1.57 37.9£10.6  40.3x11.7
P value 0.783 0.673 0.724 1.057

24.7+6.9 29.3+7.1 43.6+7.9 21.24+5.73
24.94+6.8 29.34+7.1 43.7+7.8 21.26+5.75
1.065 1.039 0.985 0.957
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