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Purpose:
Theaim of thework is to develop a real-time controlalgorithm for a dynamic dose delivery with a multileafcollimator (MLC) that
accountsfor 2D targetmotion and deformation.

Method and Materials:
Themultithreaded real-time feedbackcontrolreceivesthetarget'sposition anddeformationin real-time from anindependent
localization deviceandapproximates the futuretargetposition to calculatethenextleaf positions.For lateralshifts,theleaveseither
includethe entire target,exclude any healthytissue,or utilize a percental trade-off betweensurroundingtissueandtarget.
Furthermore,theleavescanbeplacedsothatanadjacentorgan-at-risk (OAR) is not irradiated.For leaf positionsand velocities,the
physical constraints of the160 MLC, Siemens,wereobeyed.Theoretical simulationswith differentmotionmodelswerefi rst
performedto testthefeedbackalgorithm. Experiments with a modified MLC demonstratethefeasibility of themethodandthedelay
timeswithin thefeedback controlloopwereassessed.

Results:
Theadaptive sequencerallows to compensatein real-time for anatomically feasibletarget motion by adaptingtheradiation field to the
new target position.Simulations indicate a signifi cantimprovement in conformity.Depending on theselectedtrackingmode, eitheran
underdosageof thetargetedges,anoverdosageof theadjacenttissueor a percentaltrade-off occurs.First experimentsprovedthe
feasibilityof thetrackingalgorithmcombinedwith thedynamically adaptedMLC thoughfurtherdevelopmentsto reducetheMLC
control systemlatencyare requiredto improvethefeedbackcontrolloop.

Conclusion:
Thesimulationsindicateanaccurateapplicationof thedoseto moving targetsif thereal-time feedbackcontrol is applied. The
developedsequencerprovidesin real-time the required newleaf positions to theMLC control systemwhich then adaptsthetreatment
field to the targetmotion.
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