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Purpose: The purpose of this study was a) to characterizethe effects of deviations in MLC leaf positions and velocity on
Intensity ModulatedArc Treatment(IMAT) delivery,b) to detectMLC leafpre-collisionevents.

Methods and materials: MLC position errors were measured performing IMAT delivery sequencesproduced by a planning
system. The MLC delivery files wereconverted into a single arc using “ in-house”software. Eachtestplan was delivered with
threedifferent beam-on times. The dose rates for the planswereadjusted accordingly.MLC leaf positionswere recorded using
theMLC controller at a sampling rateof 20 sec-1.

Results: In the testsequencesthe MLC leavesexhibited a numberof positional errors greaterthan0.3 cm when moved from or
to the “under-jaw” position. The MLC leaf position errorsarosefrom the discrepancy between the planned andthe maximum
velocity the leaf was able to attain. Deviationsin the leavespositions may causethe leaves to get closer than 0.5 cm to each
other,which wasconsideredasa potential collision. Performing theIMAT delivery we wereableto detect leaves which hadthe
interleafdistanceof 0.15 cm. A possiblecauseof the detectedpre-collision eventswas the degradedperformanceof the leaf
motor.

Conclusions: Leaf position errorscaused by the rapid leaf movementsfrom or towardsthe “under jaw” positiontendto induce
errorsin the segments wherethe leaf is expectedto assumea certain positiondifferent from the “under jaw”. An algorithm has
beendeveloped to reveal segments that areproneto leaf position errorscausedby “slow” leaves.A method to detect segments
wherethereis a high risk of leafcollisions hasbeen developedandapplied to theperformeddelivery sequences.An analysisof
relativepositional errors hasbeenperformed.


