AbstractID: 9480 Title: A real-time dynamic-MLC control algorithm for delivering IMRT to
targets exhibiting 2D rigid motion in the beam’s eye view

Purpose We hawe develoedared-time MLC contol algorithmthatallowsfor delivery of dynamicMLC (DMLC) IMRT to
targetsexhibiting 2D rigid motionin the beanis eyeview (BEV).

Method and Materials: Thecortrol algorithm consstsof two comporents: 1) Constructio of baselne DMLC leaftrajecbries,
and 2) real-time controlloop. Thesynchrorizedbasdine leaftrajedoriesareconstructedisingtargetmation datathatis
collectedprior to delivery. Only targetmotionthatis alignedwith leaftravelis includedin this step To accountor target
motionin the BEV thatis not alignedwith leaftravel,we haveimplemented a reattime leafpair switchingmechanismwhich
alowsthe MLC to trackmotionalongthis axisin discreteincrenent of the leafwidth. Usingpatientdata,36 targettrajectories
wereconstucted. Oneof theserajectoriesvasusedto constructhe baselindeaf trajectoriesandthe otherswere usedto
simulate a 35 fraction IMRT treatmen. Errorswereanalyzel usingdiff erencenapsandadistanceto-agreementnalysis.

Results: Theresulsindicatethat2D trackingresultedin deliveriesthat weresuperiorto bothnotracking and1D tracking. A
160ms systemlag time produced errorsthatwereapproximately equalthosethatresulied fromignoring onecomponentof
motion altogeher. Additional reaults show tha thealgorithm's performances very insensitiveto thelevelof agreement
betwee thetargetmotion collected prior to delivery, andthe motion observedduring delivery.

Conclusion: Over the cours of afractionatedM RT treament,the MLC trackingalgorithm is ableto accuratelycompensatfor
2D rigid targetmotionin theBEV. Theperformanceof thealgorithmisinsensitiveto the differencebetweenthetargetmotion
measurd duringplanning andthe motionthat actually occursduring delivery.



