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Table 1. Electron density plug data in Cheese phantom, CTP 404 in Catphan® 600 and CIRS Model 002LFC.

Cheese phantom

CTP 404 in Catphan® 600

CIRS Model 002LFC (Thorax Phantom)

Material Density Material Density Material Density
LN300 lung 0.28 Air 0 Lung 0.21
LN450 lung 0.46 PMP 0.83 Adipose 0.96
Adipose 0.941 LDPE 0.92 Plastic water 1.04
Breast 0.98 Water 1.00 Muscle 1.06
Solid water 1.017 Polystryene 1.05 Bone 1.60
Brain 1.053 Acrylic 118
Liver 1.087 Delrin 141
B-200 1.143 Teflon 2.16
Inner bone 1.144
CB2 30% 133
CB2 50% 1.56
Cortical bone 1.823
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Voxel intensity

Fig. 1. Relationship of intensity between kV CT image and MV
CBCT image.
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Fig. 1> 593 A% vlol| 4] 245 kV CT, MVCBCT

Fig. 3. Results of dose difference
map using Rando phantom images
(X, Y: Pixels, Histogram: Difference
value of dose (cGy)). (a) Dose
differences between kV CT and
calibrated MVCBCT images for
head and neck. (b) Dose differ-
ences between kV CT and non-
calibrated MVCBCT images for
head and neck. (c) Dose differ-
ences between kV CT and cali-
brated MVCBCT images for lung.
(d) Dose differences between kV
CT and non-calibrated MVCBCT
images for lung.
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*0% of the number of voxels was eliminated from this chart.
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The dose re—calculation process using Megavoltage cone—beam CT images is inevitable process to perform the
Adaptive Radiation Therapy (ART). The purpose of this study is to improve dose re—calculation accuracy using
MVCBCT images by applying intensity calibration method and three dimensional rigid body transform and filtering
process. The three dimensional rigid body transform and Gaussian smoothing filtering process to MVCBCT Rando
phantom images was applied to reduce image orientation error and the noise of the MVCBCT images. Then,
to obtain the predefined modification level for intensity calibration, the cheese phantom images from kilo—voltage
CT (kV CT), MVCBCT was acaquired. From these cheese phantom images, the calibration table for MVCBCT
images was defined from the relationship between Hounsfield Units (HUs) of kV CT and MVCBCT images at
the same electron density plugs. The intensity of MVCBCT images from Rando phantom was calibrated using
the predefined modification level as discussed above to have the intensity of the kV CT images to make the
two images have the same intensity range as if they were obtained from the same modality. Finally, the dose
calculation using kV CT, MVCBCT with/without intensity calibration was applied using radiation treatment planning
system. As a result, the percentage difference of dose distributions between dose calculation based on kVCT
and MVCBCT with intensity calibration was reduced comparing to the percentage difference of dose distribution
between dose calculation based on kVCT and MVCBCT without intensity calibration. For head and neck, lung
images, the percentage difference between kV CT and non-—calibrated MVCBCT images was 1.08%, 2.44%,
respectively. In summary, our method has quantitatively improved the accuracy of dose calculation and could
be a useful solution to enhance the dose calculation accuracy using MVCBCT images.
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