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Purpose: We have developeda real-time MLC control algorithmthatallowsfor deliveryof dynamic-MLC (DMLC) IMRT to
targetsexhibiting2D rigid motionin the beam’s eyeview (BEV).

Method and Materials: Thecontrol algorithm consistsof two components: 1) Construction of baselineDMLC leaf trajectories,
and 2) real-time controlloop. Thesynchronizedbaseline leaf trajectoriesareconstructedusingtargetmotion datathatis
collectedprior to delivery. Only targetmotion thatis alignedwith leaf travelis includedin this step. To accountfor target
motion in theBEV thatis not alignedwith leaf travel,we haveimplementeda real-time leaf-pair switchingmechanism, which
allows theMLC to trackmotionalongthis axisin discreteincrements of the leaf width. Usingpatientdata,36 targettrajectories
wereconstructed. Oneof thesetrajectorieswasusedto constructthebaselineleaf trajectories,andtheotherswere usedto
simulate a 35 fraction IMRT treatment. Errorswereanalyzed usingdiff erencemapsanda distance-to-agreementanalysis.

Results: Theresults indicatethat2D trackingresultedin deliveriesthat weresuperiorto bothnotracking and1D tracking. A
160ms systemlag timeproducederrorsthatwereapproximately equalthosethatresultedfrom ignoring onecomponentof
motion altogether. Additional results show that thealgorithm’s performanceis very insensitiveto thelevelof agreement
between thetargetmotioncollectedprior to delivery,andthe motion observedduring delivery.

Conclusion: Over thecourse of a fractionatedIMRT treatment,theMLC trackingalgorithm is ableto accuratelycompensate for
2D rigid targetmotionin theBEV. Theperformanceof thealgorithm is insensitiveto thedifferencebetweenthetargetmotion
measured duringplanning andthemotionthat actuallyoccursduringdelivery.


