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Purpose:

For radiationtherapy,two kinds of uncertaintiesexist. Thefirst is planninguncertainty,
theuncertaintyof identifying tumorfrom thediagnostic images. This uncertaintymay
comefrom tumor’s microscopicspread, theimagedistortion, etc.Thesecondis delivery
uncertainty.This includes setup errors,patient intrafractionandinterfraction motions.
TheICRU adopteda simplesolutionto theproblem,addinghardmarginsto GTV to
form CTV, ITV, andPTV. Margin improves tumorcoveragebut increases doseto OAR.
Attemptshave beenmadeto discard thehardmarginaroundCTV and incorporatethe
deliveryuncertaintyinto theinverseplanningand let theoptimizerto decidewhatthe
best is for patient. However, theplanninguncertaintywasstill handledwith hard
margins.In this work, we developeda frameworkthatintegratesbotheffect in thesame
model.

Methods:

We establishour studyin thedosedeliverycoordinatesystem,eachvoxel has certain
probability beingtumor,andcertain probability beingOAR. This probabilitycanbe a
result of setuperror, organmotion/deformation,microscopicspreadof tumor, or a
combinationof all theeffects.For eachvoxel receivecertainamountof dose, we
calculateits contribution to objective function as tumorweightedby theprobabilityof it
beingtumor andits contributionasOAR weightedby theprobability of it beingOAR.
This objectivefunctionis usedfor inverseplanning.

Results:

We provedthatour frameworkis equivalent to previousapproaches in handlingmotion
uncertainty. Furthermore, our framework is more computationally efficient thanprevious
approaches.

Conclusion:

We developeda unified framework to handleplanninguncertainty anddelivery
uncertainty insidetheinverseplanning process.This frameworkallows usto determine
theoptimizedplanfor patient with theconsiderationof all uncertainties. It is a better
approachthansimply addinga predetermined hardmargin.


