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Purpose: To developa strategyto optimizethetranslationalcorrectiveshiftsto compensatefor
rotational and deformable deviations in IGRT. Method and Materials: The proposed
optimization strategyinvolves two steps: a volume-basedoptimization followed by a dose-
basedoptimization. The planned PTV is first exportedin DICOMRT format to an in-house
softwarepackage andmadereadilyavailable.After patient is positionedon thetreatmenttable
following initial setupreference,CBCT imagesareacquired.Thetreatment CTV is determined
based on theseCBCT images, and is imported into the in-housesoftware package. The
volume-basedoptimization process is startedto optimize the translationalcorrections so that
maximumamountof thetreatment CTV is located within theplannedPTV. These translational
correctionsare applied and dosecalculation is then performedbasedon the acquired CBCT
imageswithout any alterationof planed beamparameters.Sinceanychangeof patient external
contoursis imaged on the CBCT, this dosecalculation yields the initial dose distribution in
which thechangeof patientexternal contouris takeninto account.Thereafter,thetranslational
correctionsarefurther optimizedby maximizinga dose-basedobjectivefunction. During this
optimization processand as the translation corrections are adjusted, dose is constantly
recomputed to takeinto account the changesof depthanddistancerelative to beams, because
thetranslation movementsmaycause changesof depthand distanceof thetreatmentCTV. The
Hill -Climbing optimization algorithm is used in the optimization processes.Results and
Conclusions: The proposedoptimization strategy and the correspondingsoftware package
have beendevelopedand validated. This strategywasapplied to three fractionsof treatmentof
a prostate patient. It was found that the developedoptimization strategymight potentially
compensate for certain rotational and deformabledeviations with translationalcorrection.
Furtherevaluationis needed for casesin which moredramaticdeviationsareobserved.


