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Development of intensity-modulated radiation therapy treatment planning based on
dose-volume constraints
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A novel approach of using a nonlinear hybrid dynamical system for solving
dose-volume constrained inverse problems in intensity-modulated radiation therapy (IMRT) treatment
planning was proposed. The concept of acceptable meaning that there exists a nonempty set of
radiation beam weights satisfying the given dose-volume constraints was introduced and the issue
that the objective and evaluation are different in the conventional planning approach was resolved.
We applied the initial value problem of the proposed dynamical system to an acceptable and
inconsistent inverse problem and proved that the convergence to an equilibrium in the acceptable set

is theoretically guaranteed by using the Lyapunov theorem. We confirmed that one can obtain
acceptable beamlets through numerical experiments using phantom data simulating a clinical setup for
an acceptable and inconsistent IMRT planning system.
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