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Development of intensity-modulated radiation therapy treatment planning by
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We give a novel approach for obtaining an intensity-modulated radiation
therapy (IMRT) optimization solution. The proposed method can handle not only dose-volume but also
mean-dose constraints directly in IMRT treatment planning. A theoretical proof for the convergence
to an equilibrium corresponding to the desired IMRT planning is given. By introducing the concept of

acceptable and by using the proposed method for an acceptable IMRT planning, one can resolve the
issue that the objective and evaluation are different in the conventional planning process.
Moreover, in the case where the target planning is totally unacceptable and partly acceptable except
for one group of dose constraints, we give a procedure that enables us to obtain a nearly optimal
solution close to the desired solution for unacceptable planning. The performance of the proposed
approach for an acceptable or unacceptable planning is confirmed through numerical experiments
simulating a clinical setup.
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