AbstractID: 7347 Title: Delivery Outcome-Driven Adaptive Re-planning Strategy

Purpose:

With increasng availahlity of imaginganddosimetic information duringatreatmentourse,it isnow possble to considemwhether
the plan shouldbealteredduring thetreament course in orderto tailor treatmentlelivery outcomeor contrd themin thepresencef
pre-treeamentmodelvariaions anddeliveryerrors In this study,a generabff-line re-planningframeworkbasedn multiple planning
metricsis investigaedfor IMRT treamens. Theframewak wasdesigredto explicitly handlenonlinear constaints andgoals
including gEUD, andNTCP.

Method and Materials:

Useof there-planningstrateg is denonstraed usng an optimizationtechniqugcalled MIGA) thataacouns for inter-fraction setup
variatins While aninitial planis gereratedby MIGA incorporatinga populatbn-based seup variation(assimed statisticaly
Gaussan), the populdion modelis individualizedinto a patient-specific posteriordistribuion throughBayesiarlearring with daily
setupmeasurerents. Theindividualizeddistribuion is fed badk intothe TPS tracking the deliveryoutcomes Re-planningis
triggeral to restorethe original delivery outcomeswhenreaults deviate significantly beyondthetolerablelimits. In eachre-planning
anortlinearconstrainedptimization problemis solved

Results:

With theadapétion of a patientspedfic setupdistribuion, the planoutcomes of MIGA areimprovedin termsof accuracyand
robushes to individualemrors With anassurnption of the normatgammadistributionfor the prospectiveneanandstandard
deviation, theindividual setupis quickly learnedthroughBayesiarinferencewith alimitednumberof measirementge.g.,~10or
less) This helpsreducing a frequentneedfor reourceintensiwe re-plannirg.

Conclusion:

A re-planningframewvork drivenby multi ple delivery outcomes facilitatesdirect predictionand contol of consequencdsroughtby
newly availabletreatmenmocels (paient setupin this study of MIGA planning) or treamenterrors. Explicit handlingof planning
constraintsallows anintuitive allocation of planningandQA resourcessthefractionatedreatmenproceedovertime.



