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Purpose:
Theaim of thework is to devebp a reattime controlalgorithm for adynamnic dose delivery with a multileafcolimator (MLC) that
accountdor 2D targetmotion and deformation.

Method and Materials:

Themultithreade red-time feecbackcontrolreceiveshetargets postion anddefomationin reakttime from anindependet
localization deviceandappoximates the future targetpostion to cdculatethe nextleaf postions. For lateralshifts, the leaveseither
include the entre target, excluce any healthytissue or utilize a percertal tradeoff betweersuroundingtissueandtarget.
Furthemore,theleavescanbe placedsothatanadjacentorganat-risk (OAR) is notirradiated For leaf postionsand velocities, the
physicd constraing of the 160 MLC, Siemenswereobeyed Theoreical simulationswith diff erentmotionmodelswerefirst
peformedto testthefeedtackalgorithm. Expermerts with amodified MLC demonstatethefeasiblity of themethodandthedday
timeswithin thefeedbak controlloopwereassessed.

Results:

Theadative sequenceallows to compenatein reaktime for anatonically feasibletarget motion by adaptingtheradiatn field to the
new target position.Simuations indicate a signifi cantimprovemenin conformity. Dependhg on the selectedtrackingmode eitheran
undedosageof thetargetedges, an overdosageof theadjacentissueor a percentatradeoff ocaurs. First experimentprovedthe
feasibility of thetrackingalgorithmcombinedwith thedynamically adapiedMLC thoughfurtherdevelopments$o reducethe MLC
contol sydemlatencyare requiredto improvethefeedbackcontrolloop.

Conclusion:

Thesimuationsindicateanaccuateapplicationof the doseto moving targetsif thereattime feedbackcontmol is appled. The
developed sequenceprovidesin reattime the required newleaf postions to the ML C contol sysemwhich then adaptshetreatment
field to the targetmotion.
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