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Purpose: While ART hasbeen studied for years,the specificquanttative implerentation detailshavenot. In orderfor this new schemeof
radiation therapyto reeach its potential an effective ART planring strategy capableof taking into accountthe dose delivery history and
paient'son-treamentgeometic modelmust bein place. This work performsa study of dynamicclosedloop controlalgoithmsfor ART and
demongratestheir utilities with dat from phanbm andclinical caseswith on-treatmentonebeamCT images.

Method: In closedloop cortrol, the controller is not run just once but repeagdly, eachtime receivirg the current stateof the systemasits
input. To meetthe requiremets of different clinical applications two clasesof algorithms are developed:those Adaptingto Changing
Geometry(ACG) andthoseAdapting to Geometryand DeliveredDose(AGDD). Theformertakesinto accountorgandeformatonsfoundjust
before treatment  The latter optimizesthe dosedistribution accumulatedver the entire couse of treamert by adaptingat eachfraction not
only to the anatomicinformation just before treatnent but also to the dosedelivery history. The closedloop agorithmsare showcasedy
phartom andclinical cags.

Results A conmparism of theappioacheswith conventional openloop IMRT withoutadaptivelyincomporatingfeedbacknformationindicates
that closedloop ART may significantly improve the currentpracice. In both phantomand clinical studies,AGDD outpefforms ACG
algorithms in three aspeds. target dosecoverage sensitve-structure sparing,and steepergradientsaround the tumor. Within the AGDD
formalism it is beneficid notto correctall the previousdosmetric errorsat onceright after the informationis availablebut over a numberof
fractions until nextse of feedbackdatais availabe.

Conclusion ART with closedloop dynamicalgorithmssubséntially improvethe dosedistribution. In addition, the differing performanceof
the spedfic implementationshowsthatthealgorithmic detailsmater.



