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Purpose: Thepurposeof this study wasto determinetheeffectsof Multi Leaf Collimator (MLC) leaf velocity on leaf positional
accuracyduring modulatedarcdelivery.

Materials and Methods: MLC performancewas measuredfor intensity modulated arcs delivered on a Varian21EXequipped
with a 120-leaf dynamicMLC. The performanceof the MLC wastested using arc-based delivery sequencesdeveloped by the
investigatorsfor routineMLC leaf velocity testing. MLC performancewasalsotested usingactual VMA T delivery sequences
created with a commercially availableinverseplanning system.Errorsin theMLC leaf positions were measured using theMLC
controller, which recorded positions of eachleaf every 50 milliseconds.To characterize the performance of MLC leaveswe
introducethe notion of MLC leaf performancecurve, which is definedto be a dependency between the MLC leaf velocity and
theexpectedleafpositionerror.

Results: At leaf velocities below 2 cm/sec,the MLC leaves werewithin 2-mm of the planned position during 98% of the test
sequences.The performance of the MLC leavesdid not significantly vary with the MLC moving into or out of the carriage.
However,therewasa significantdifferencein the performancebetween the 5-mm and1-cm MLC leaves. Largeleaf velocities
translateinto largemagnitudesof MLC leafpositional errors.Thetypical shapeof theleaf performancecurveis linear.

Summary: The maximum allowable leaf speedfor VMAT treatmentdelivery will dependon the leaf sequencing. If the
intensityis modulatedwith small MLC leaf separations,thenthe leaf velocity wil l need to be limited to 1 cm/sec.Leaf position
errorsof greaterthan 1-mm can havea detrimentalimpact on the delivereddosedistributions for small leaf pair separations.
Analyzing theleafperformancecurves estimatedfor eachleafonecaneasily revealpoorly performing MLC leaves.


