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Development of 3-D Radiosurgery Planning System Using IBM Personal Computer
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Recently, stereotactic radiosurgery plan is required with the information of 3-D image and dose
distribution. A project has been doing in developing LINAC based stereotactic radiosurgery since
April 1991. The purpose of this research is to develop 3-D radiosurgery planning system using
personal computer.

The procedure of this research is based on two steps. The first step is to develop 3-D
localization system, which input the image information of the patient, coordinate transformation,
the position and shape of target, and patient contour into computer system using CT image and
stereotactic frame. The second step is to develop 3-D dose planning system, which compute dose
distribution on image plane, disptay on high resolution monitor both isodose distribution and
patient image simultaneously and develop menu-driven planning system.

This prototype of radiosurgery planning system was applied recently for several clinical cases.
It was shown that our planning system is fast, accurate and efficient while making it possible to
handle various kinds of image modalities such as angiography, CT and MRI. It makes it possible

to develop general 3-D planning system using beam's eye view or CT simulation in radiation
therapy in future.
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Fig. 1. CT images displayed on high resolution monitor using DOME
imaging board.

Fig. 2. CT axial images showing frame coordinate
scale, target outline, and target center. CT
axial images reveal an acoustic tumor (high
signal). The tumor outline has been identified
and marked. Frame coordinate scales are also
visible on that images (white). Tumor outlines
(green) and tumor center (red) are drawn with
a computer cursor (or mouse) for determina-
tion of tumor shape.
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Fig. 3. CT images showing head contour and arc path.
CT axial images reveal an acoustic tumor (high
signal). The computer program allows planner
to draw head contours of the CT scan. In this
case, the sagittal plane is illustrated. It then,
plots rays along the arcing path from 45 to 110
degree of gantry angle. The ray depth allow to
caiculate the beam attenuation af any position
in arcing plane. '
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Fig. 4. Procedure for identifying .irradiation parameters from CT
images. Target center, target size, and the start (30) and the
end (130) of gantry position are marked, and put into com-
puter as an input automatically.
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Fig. 5. Isodose distributions superimposed on three orthogonal image planes through isocenter:
Axial (A), Sagittat (B), Coronal (C), axial oblique (D). Dose are calculated and summed up tor
four arcs, with equal arc spacing (45 deg) and 2.4 ¢cm diameter beam size. The 80, 40, 20 and
10% isodose curves are shown. In this illustrations, efforts has been made to optimize doses.
The 80% isodose curve sufficiently covered acoustic tumors in all four ptanes, sparing dose
to the eye and surrounding normal structures. The speed of the dose calculation and image
display allows quick optimization for any given lesion location and size.
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Fig. 6. Isodose distributions superimposed on two orthogonal angio projection images: Anteropos-
terior (A), Lateral (B). Dose are calculated and summed up for four arcs with equal arc
spacing and 2.5 cm diameter beam size. The 80, 40, 20, 10% isodose curves are shown. The
80% isodose curve well covered a small arteriorvenus malformation minimizing dose near to
the normal blood vessels.
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