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Feasibility of cone beam CT in dose calculation

ZHOU Yong-qiang, JIN Xian-ce, DENG Zhen-xiang, WU Jun, Y1 Jin-ling, ZOU Chang-lin
Department of Radiotherapy and Chemotherapy, The First Affiliated Hospital of Wenzhou Medical University,
Wenzhou 325000, China

Abstract: Objective To study the feasibility of cone beam CT (CBCT) in dose calculation. Methods CBCT images were
acquired by the Elekta XVI system. And the CT images acquired by the conventional CT scanner were served as reference
images. The CT values of 7 kinds of materials in the CT images and CBCT images of the Catphan 503 phantom were read.
And the CT value-electron density (CT-ED or CBCT-ED) curves were draw according to the correspond electron density. CT-
ED curve and CBCT-ED curve were applied to calculate the dose of CT images and CBCT images. The doses at isocenter dose
points and the dose curves were compared. And then, the same 9 dose points in CT images and CBCT images were selected to
compare the consistency between the dose distributions of these two plans. Results The tendencies of the CT-ED curve and
CBCT-ED curve were consistent. No significant dose differences were found in the doses at the isocenter dose points between
these two plans, and the deviation was less than 0.24% . More than 50% of isodose curves was basically consistent. The
distributions of these 9 dose points were also basically consistent, and the largest gap between doses was less than 4.6%. Dose
volume histogram showed that the Vs, doses in the same region of interest of these two plans were both about 2350 cGy.
Conclusion CBCT image can not be directly used in dose calculation, but it is feasible to calculate the dose after calibration.

Key words: cone beam CT; dose calculation; dose curve; calibration curve
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Tab.1 Comparison of the CT values and cone beam (CBCT) values

of different materials

Material Standard Density CT CBCT
values (HU) (e/em’) (HU) (HU)
Air -1000 0.00 -978.40 -1000.00
PMP -200 0.83 -174.00 -528.40
LDPE -100 0.92 -84.70 -458.40
Polystyrene -35 1.05 -30.00 -416.80
Acrylic 1240 1.18 124.20 -306.40
Delran 340 1.41 343.60 -145.60
Teflon 990 2.16 928.50 272.20
1500
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Tab.2 Nine point doses in CT image and CBCT image (cGy)

Image pointl point2 point3 point4 point5 point6 point7 point8 point9
CT 3902.90 3881.00 3852.00 3914.20 3857.80 4070.50 4056.20 4015.40 3949.10
CBCT 3999.30 3982.30 3917.20 3989.20 3904.70 3988.50 3870.50 4041.00 4034.40
Error 0.024 0.025 0.017 0.019 0.012 0.021 0.046 0.006 0.021
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