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Fig. 1. Step-by-Step research project of the Whole body
3-Dimensional Topographic Radiotherapy System.
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Four white dots on the bottom side denote reference
points of X, Y, Z coordinates from which all 3

coordinates can be obtained
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Development of the Whole Body 3—Dimensional
Topographic Radiotherapy System

Won Kyun Chung, Byong Yong Yi, Eun Kyung Choi,
Jong Hoon Kim, Seung Do Ahn, Suk Lee,
Chul Kee Min," Cham Bok Park,” Hyesook Chang

Dept. of Radiation Oncology, College of Medicine, Univ. of Ulsan,
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For the purpose of utilization in 3-D conformal radiotherapy and whole body radiosurgery, the
Whole Body 3-Dimensional Topographic Radiation Therapy System has been developed. Whole
body frame was constructed in order to be installed on the couch. Radiopaque catheters were
engraved on it for the dedicated coordinate system and a MeV-Green immobilizer was used for
the patient setup by the help of side panels and plastic rods. By designing and constructing the
whole body frame in this way, geometrical limitation to the gantry rotation in 3-D conformal
radiotherapy could be minimized and problem which radiation transmission may be altered in
particular incident angles was solved. By analyzing CT images containing information of patient
setup with respect to the whole body frame, localization and coordination of the target is
performed so that patient setup error may be eliminated between simulation and treatment.

For the verification of setup, the change of patient positioning is detected and adjusted in
order to minimize the setup error by means of comparison of the body outlines using 3 CCTV
cameras. To enhance efficiency of treatment procedure, this work can be done in real time by
watching the change of patient setup through the monitor. The method of image subtraction in
IDL (Interactive Data Language) was used to visualize the change of patient setup.

Rotating X-ray system was constructed for detecting target movement due to internal
organ motion. Landmark screws were implanted either on the bones around target or inside
target, and variation of target location with respect to markers may be visualized in order to
minimize internal setup error through the anterior and the lateral image information taken from
rotating X-ray system. For CT simulation, simulation software was developed using IDL on
GUI(Graphic User Interface) basis for PC and includes functions of graphic handling, editing
and data acquisition of images of internal organs as well as target for the preparation of

treatment planning.

Key Words: Whole body frame, setup error, CT simulation program
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