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Development of 4D CT Data Generation Program based on CAD
Models through the Convergence of Biomedical Engineering
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In the present study, we developed the 4D CT data generation program from CAD-based
models. To evaluate the developed program, a CAD-based respiratory motion phantom was designed using
CAD software, and converted into 4D CT dataset, which include 10 phases of 3D CTs. The generated 4D
CT dataset was evaluated its effectiveness and accuracy through the implementation in radiation therapy
planning system (RTPS). Consequently, the results show that the generated 4D CT dataset can be
successfully implemented in RTPS, and targets in all phases of 4D CT dataset were moved well according
to the user parameters (10 mm) with its stationarily volume (8.8 cc). The developed program, unlike real
4D CT scanner, due to the its ability to make a gold-standard dataset without any artifacts constructed
by modality’s movements, we believe that this program will be used when the motion effect is important,
such as 4D radiation treatment planning and 4D radiation imaging.
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[Fig. 1] QUASAR™ Respiratory Motion Phantom (Modus
Medical Devices Inc,, London, Canada)

[Fig. 2] 3D view of constructed CAD model representing
respiratory motion phantom
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# Set TargetMovenent
PR

-----example-------
# Targetiovement groupName amplitude(nn) waveforn

TargetMovenent Target 10.0 sine

[Fig. 3] Example of user parameter script file
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[Fig. 4] Transverse views of constructed 4D CT data
according to different voxel sizes, a) 1 X 1 X
1mf and b) 4 X 4 X 4 ni
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[Fig. 6] Results of auto registration 0% and 50% phases
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[Fig. 7] Dose distribution of 0% phase achieved with
CorePLAN
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[Fig. 8] Dose distribution of 50% phase achieved with
CorePLAN
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[Fig. 9] Digital reconstruction radiography (DRR) of 0%
phase

Beam 1

[Fig. 10] Digital reconstruction radiography (DRR) of
50% phase
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