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Algorithms of CT Value Correction for Reconstructing a Radiotherapy
Simulation Image Through Axial CT Images
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New algorithms of CT value correction for reconstructing a radiotherapy simulation image
through axial CT images were developed. One, designated plane weighting method, is to correct CT
value in proportion to the position of the beam element passing through the voxel. The other,
designated solid weighting method, is to correct CT value in proportion to the length of the beam
element passing through the voxel and the volume of voxel. Phantom experiments showed fair spatial
resolution in the transverse direction. In the longitudinal direction, however, spatial resolution of
under slice thickness could not be obtained. Contrast resolution was equivalent for both methods. In
patient studies, the reconstructed radiotherapy simulation image was almost similar in visual
perception of the density resolution to a simulation film taken by an X-ray simulator.
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Fig. 1 Geometry of radiotherapy simualtion ima-
ge reconstructed from axial CT scans. Corrected
CT value of each voxel is summed along diver-
gent rays emanating from the anticipated source
of radiation. Radiotherapy simualtion image is
then reconstructed so that it lies in the identical
geometrical position as a verification film taken
by the anticipated treatment beam.
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Fig. 2 Schematic diagram of the method of CT
value correction. (A) Plane weighting method.
Corrected CT value (CT,) of the beam element
passing through the voxel is
CT;=CT, * ny/(ng+n,) +CT, * ng/(ng+n,)
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Fig. 3 Schematic diagram of the method of CT value correction. (B) Solid
weighting method. Corrected CT value (CT,) of the beam element passing
through the voxel is CT;=CT (an: * Di/Vi
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Fig. 4 An aluminium phantom for measuring spa- Fig. 5 An aluminium and acrylic phantom for
tial resolution. measuring spatial and contrast resolution.

a b

Fig. 6 A comparison of the image of the phantom
shown in Fig. 4. (a) The original image. (b) The
reconstructed image using plane weighting meth-
od. (c) The reconstructed image using solid
weighting method.
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Fig. 7 A comparison of the image of the phantom
shown in Fig. 5. (a) The original image. (b) The
reconstructed image using plane weighting meth-
od. (¢) The reconstructed irnage using solid
weighting method.
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Fig. 8 A comparison of the image of the head. (a)
The original image. (b) The reconstructed image
using plane weighting method. (c) The recon-
structed image using solid weighting method.
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Fig. 9
(a) The original image. (b) The reconstructed
image using plane weighting method. (c) The
reconstructed image using solid weighting meth-
od. In (b) and (c), the right kidney was delineat-
ed as a target of treatment.

A comparison of the image of the abdomen.
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