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DoseGuidedRadiationTherapy(DGRT) is anextension of adaptive radiation therapywheredosimetricconsiderationsconstitutethe
basisof treatmentmodification and validation. The objectiveof this work is to elaboratetwo DGRT scenarios, treatment-time and
progressive,andgatherall the requiredfunctionalitieswithin thesameworkstation to useit in a clinical environment.

The proposed DGRT strategiesusea density-calibratedMegavoltageCone-BeamCT (MVCBCT) imageacquired at treatmenttime,
the referencedoseplan importedfrom the planning systemand an independentdosecalculationengine.A DGRT workstationwas
createdto compare the initial plan with the dosedistribution of the day. The beamarrangement is copied to the pre-registered
MVCBCT anddosedistribution is calculated. Sideby side comparison, dosedifferencemapsandDVH differencesareusedto assess
the clinical situation. Phantomexperimentsand patient datawereusedto testthe DGRT scenarios.A Pinnacledosecalculationwas
performedto validatethelocaldose calculation engine.

TheDGRT workstationintegratesthefollowing steps;imageregistration,correction andconversionof MVCBCT images into density,
dosere-calculation,dosecomparisonwith the referenceplananda data extractionmodulefor statisticalanalysis. Dosere-calculation
on MVCBCT imagesis performedwith a precisionbetterthan 3%, enablingthe progressive DGRT scenario.Whenperformed on a
patient treated for a baseof tongue tumor with IMRT, the DGRT scenario showed a meandose increasefrom 26 to 42 Gy in the left
parotid.

DGRT bringstogether theknowledgeof 3D imaging andthe 3D dosedistribution to assesstheclinical situation. By makingdosere-
calculationfastandaccurate, the DGRT workstation allows dosimetricstudieson a largescale.Resultsfrom on-going clinical studies
will determinehowfrequently significantdosedifferencesoccurandleadto site-specificadaptationstrategies.
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