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Purpose: To investigatewhether IMRT optimization basedon generalized EquivalentUniform Dose1 (gEUD) objectivescan
compensatefor andfurtherreduce the additional dosesto organsat risk (OAR) whenMV CBCT is usedfor daily IGRT method. One
of theultimate goalsof CBCT is theadaptation to changesof patientshapeandtreatmentvolumesduringthetreatmentcourse.
Performing frequentCBCT,such as daily setup IGRT, delivers additional doseto thetreatmentvolumewhich needsto beaccounted
for andpossiblybeoptimizedupon.

Methodsand Materials: Three IMRT plansfor H&N wereprepared. Thefi rst planwasbasedon dose-volume(DV) objectivesset
by thephysician. Then,anadditional CBCT beam,simulatedasanarcof 200°,wasaddedto theplanto investigatethedoseincrease
to all the volumesof interest. To decreasethedoseto OARs, a secondplanwasdevisedusingthesameDV objectives, but
incorporatingthedosefrom CBCT2. Finally, a third plan that includedthe CBCT wasproduced, basedon gEUD1, to attemptfurther
reduction of doseto OARswhile maintaining similar targetvolume coverage.

Results: ThegEUD-basedoptimization produceda superior planthat not only accountedfor the additional dosethat theCBCT
depositedto thetreatment volume, but furtherreduced thedoseto the OARscomparedto theDV-basedplans. In otherwords,
gEUD-basedoptimization reducedthe lower doses to thesensitive tissues further thanDV-basedoptimization.

Conclusions: gEUD-basedoptimizationcaneasily providea “doseadaptation” to allow theintroductionof CBCT in routineclinical
practiceand eventually allow for doseguidance andadaptiveradiation therapythatwil l demand complexdose sculptingfor the
volumesof interest.
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