AbstractD: 9347Title: Multil eaf Performanceand Qualty AssuranceForVolume
ModulatedArc Therapy

Purpose: The purposeof this study wasto determinethe effectsof Multi Lea Collimator (MLC) leaf velodty on lea positiond
accuracyduring modubtedarcdelivery.

Materials and Methods: MLC performancenas measuredor intensty moduated arcs deivered on a Varian21EXequipped
with a 120-leaf dynamic MLC. The performanceof the MLC wasteged using arc-basel delivery sequenes devebped by the
investgatorsfor routine MLC leaf velocity testng. MLC performancewasalsotestel usingactud VMAT delivery sequence
creaed with a commecially availableinverseplanning system. Errorsin the MLC leaf postions were meaured usingthe MLC

controller,which recoded positiors of eachled every 50 milliseconds.To chaacteize the peformance of MLC leaveswe
introducethe nation of MLC leaf perfamancecurve which is definedto be a dependency between the MLC led velocity and
the expectedeaf positionerror.

Resuls: At leaf velocities below 2 cm/secthe MLC leaves werewithin 2-mm of the planned postion during 98% of the test
sequences.The performane 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 and 1-cm ML C leaves. Largeleaf velocities
translatento largemagnitude®f MLC leaf postional errors.Thetypical shapeof the leaf peformancecurveislinear.

Summary: The maximum allowabk led speedfor VMAT treatmentdelivery will dependon the leaf sequencing. If the
intensityis modulatedwith smal MLC leaf separatbns,thenthe leaf velodty will need to belimited to 1 cm/sec.Leaf position
errorsof greaterthan 1-mm can havea detrimentalimpacton the delivereddosedistributions for small leaf par searations.
Analyzing the leaf pefformancecurves edimatedfor eachleafonecaneasily revealpooty performngMLC leaves.



