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Using a prior Dosimetric Knowledge to Improve the Inverse Planning

Different objective functions could lead to different plans and some of them may not be
favorable for physicians. Moreover, due to the geometry and physics constraints, some of
voxels can be easy to obtain high dose while others are masked so to suffer from rapid
dose fall-off due to the attenuation of the beam intensities along their transmission path.
All of these affect the effectiveness and quality of radiation therapy. In this work, a new
concept caled “dose capability” is introduced to describe the potentidity of dose
acceptance for each voxel. Based on a prior information derived, the importance factor
for each voxel can be constructed and subsequently incorporated into the objective
function to which the optimization methods can be applied. In this way, the importance at
a voxel can be adjusted independently and objective function is determined by both the
dose discrepancy and the dose capability. This two-step calculation described was applied
to different test cases and preliminary numerical results indicate that this approach can
produce high-quality plans and can provide highly uniform prescription dose to the tumor
while sparing the irradiation received by the proximal normal tissues.



