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ABSTRACT

To verify internal movements of the body, a DICOM file obtained from CT and a Geant4 code were used to
simulate lung cancer patients. In addition, the method is applied to measure the movement of tumor when the
movement of t he tumor is located inhale and exhale by creating a virtual tumor in the self-produced moving

phantom, and to check the distribution of dose in

the treatment plan and the accuracy of tumor in PTV for

respiratory and lung cancer patients. It was confirmed that 97% or more respiratory control radiation therapy was

effective even if the moving area was more than 3cm,

in the 40% to 70% range. Dose distribution with

respiratory radiation therapy applied to moving targets, measured by film in the actuation phantom, was shown to
be within a 3mm margin of error for dose distribution containing 90%. It was confirmed that for actual patient
breathing curves, the treatment time may be shorter than that due to the longer expiratory time.
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0. MATERIAL AND METHODS

1. Alderson Rando phantom
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Table 1. Types of material corresponding to density
range

Density Range (g/cm3) Material
0.000 ~ 0.207 Air
0.207 ~ 0.481 Lung(inhale)
0.481 ~ 0919 Lung(exhale)
0.919 ~ 0.979 Adipose tissue
0.979 ~ 1.004 Breast
1.004 ~ 1.043 Water
1.043 ~ 1.109 Muscle
1.109 ~ 1.113 Liver
1.113 ~ 1.496 Trabecular Bone
1.496 ~ 1.654 Dense Bone

Fig. 1. Geant4 anthropomorphic phantom.

2. 4D-CT & Breathing motion visualization with
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Fig. 2. Illustration of (a) 4D-CT acquisition and
(b) Gating window and duty cycle for
amplitude-based gating. the duty cycle is
calculated as the ratio of the beam on time T to
the breathing period.
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Fig. 3. Schematic diagram for 6 MV beam gantry
head of VARIAN linear accelerator.
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Fig. 4. g4dcm file converted to GEANT4 geometry.
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(c) tumor movement during respiratory gated phases
(40 ~70%)measured in Moving phantom images

Fig. 5. Gafchromic films of the patterns.
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Fig. 7. Dose distributions of four-dimensional
treatment plans lung cancer.

Fig. 8. Dose-volume histogram (DVH) for Lung
between free-breathing.
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IV. DISCUSSION & CONCLUSION
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