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Fig 8 Result of six beam treatment -
resultant beam positions were 10, 80, 160,
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The Determination of Optimum Beam Position and Size
in Radiation Treatment

JH. Park, T.S. Suh, B.Y. Choe, HK. Lee, K.S. Shinn

Department of Biomedical Engineering, College of Medicine
The Catholic University of Korea

New method about the dose optimization problem in radiation treatment was researched. Since all
conditions are more complex and there are more relevant variables, the solution of
three-dimensional treatment planning is much more complicate than that of current
two-dimensional one. Therefore, in this study, as a method to solve three-dimensional dose
optimization problem, the considered variables was minized and researched by reducing the
domain that solutions can exist and pre-determining the important beam parameters.

First, the dangerous beam range that passes critical organ was found by coordinate
transformation between linear accelerator coordinate and patient coordinate. And the beam size
and rotation angle for rectangular collimator that conform tumor at arbitrary beam position was
also determined. As a result, the available beam position could be reduced and the dependency
on beam size and rotation angle, that is very important parameter in treatment planning, totally
removed. Therefore, the resultant combinations of relevant variables could be greatly reduced and
the dose optimization by objective function can be done with minimum viarables.

From the above results, the dose optimization problem was solved for the two-dimensional
radiation treatment planning useful in clinic. The objective function was made by combination of
dose gradient, critical organ dose and dose homogeniety. And the optimum variables were
determined by applying step search method to objective function. From the dose distributions by
optimum variables, the merit of new dose optimization method was verified and it can be

implemented on commercial radiation treatment planning system with further research.

Key words : Three-dimensional treatment planning, Dose optimization, Coordinate
transformation, Beam's Eye View, Beam position and size
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