AbstractID: 6973 Title: Multi-leaf Collimator Quality Assurance Using
Pulse Width Modulation Analysis

Purpose: To dewlop a quality assuranc€QA) methodologyfor prospectivemecdanical
maintenane of multi-leafcollimator (MLC) leaf positioring motors.

Method and Materials: Pulsewidth modulation(PWM) aralysis wasusedto as&ssthe
currentperformane stetus of the MLC leaf positionirg motors for three medicallinear
acceleatorsin our clinic. PWM is a software diagrostic tool available as a built-in

componenbf the linear acceleator MLC cortroller computer interface (Varian Medical

Systens, Inc. Pab Alto, CA). PWM probesthe operatioml statusof eachMLC leaf
motor by sending direct current (DC) pulsesdirectly to the motor windingsuntil eat

motor drivesits individual leaf2.0[mm] beyondfour initial setposiions. The DC pulse
widths are incremenally increasedby 2[ms] from an initial duration of 2[mg] to the
lengthrequiredfor 2.0[mm]of MLC leaf displacemenbeyondthe four setpositiors. The
PWM values are storad for eachposition. Statistical process contrd (SPC) principles
were apfdied to the dat to estdlish processbehaviorcharacterists. SPClimits were
then appliedto the PWM dataand individual leaf perfacmancestatusesvere analyzed.
Our accderaor engineerservicedthe MLC motors performing outside of the PWM SPC
limits. ThePWM analseswererepeatd andcomparedvith the previousresults

Resudts: The estblished SPC limits for PWM averageard range were 10[ms] and
3[ms], respediely. Two MLC motors(corespomling to MLC leaves25 and 26) on
carriage bank B were peaforming well beyond the calculated SPC limits. The
correspondig motors wereinvestigatedand found to have brokenmotordrive hardware.
Themotorsin questionperformedwithin SPClimits after reanaysis.

Condusion: PWM analysisfor MLC mecharical QA required lessthan5 minutesfor
dataacquistion and washighly effective in diagnosingan ML C mechanicamalfunction
aspartof aroutine monthly QA procedue.



