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DoseGuidedRadiationTherapy (DGRT) is an extenson of adaptve radiaton therapywheredosimetricconsiderationgonstitutethe
basisof treatmentmodification and validation. The objectiveof this work is to elaboratewo DGRT scenarios, treatmenttime and
progressive,andgatherall the requiredfunctionaliieswithin the sameworksttion to useit in a clinical environment.

The proposeed DGRT strategiesise a dendty-calibratedMegavoltageCore-BeamCT (MVCBCT) imageacqured at treamenttime,
the reference doseplan importedfrom the planning systemand an independentiosecalculationengine.A DGRT workstationwas
createdto conparethe initial plan with the dosedistribution of the day. The beamarrangenent is copiedto the pre-registered
MVCBCT anddosedistribution is cdculated Side by side conparison, dosedifferencemapsandDVH differencesareusedto assess
the clinical situation Phantomexpeimentsand patient datawere usedto testthe DGRT scenariosA Pinnacledosecalculationwas
peformedto validatethelocaldo calculation engie.

The DGRT workstationintegratesthe followi ng stepsjmageregistation, correcton andconversiorof MVCB CT images into density,
dosere-calculation,dosecomparisorwith the referenceplan anda dat extractionmodulefor statisticalanalyss. Dosere-calculation
on MVCBCT imagesis pefformedwith a precisionbetterthan 3%, enablingthe progresive DGRT scenario.When performed on a
pdient treakd for a baseof tongue tumorwith IMRT, the DGRT scerario showed a meando< increasefrom 26 to 42 Gy in theleft

parotid.

DGRT bringstogeherthe knowledgeof 3D imaging andthe 3D dosedistribuion to asesstheclinicd situaion. By makingdosere-
calculationfastandaccurae, the DGRT workstatbn allows dosimetric studieson a largescale Resultsfrom on-going clinical studies
will deteminehow frequently significantdosedifferencesoccurandleadto site-specificadaptatiorstrategies.

Researclsponsoredyy SiemenssOCS



