AbstractlD:6925Title: A highMU effici encydynamicMLC leaf sequacingalgorithm

Purpose MU efficiengy is a majorfigure of merit for dMLC leaf sequencingHowever, leaf sequencings often generatedvith focus
on other constraints andthe MU efficiencyis takenasa byproduct.This work is to developa newdMLC leaf sequencinglgoiithm
(MinMU) thatexplicitly minimizethetotal MU.

Method & Materials:

At acongantdoserate,the maximum MU efficiencyis achievedby minimizing, throughoptimization, an objectivefunctionwhich is
essentlly the total beamon time. The constaints consideredare: maximum leaf speed, maximumseparatin betweenleavesand
unde dosng cause by tongueandgrooveeffect. These mixed integerconstaintsare conveted to linea onesby enumeating and
eliminaing redundanscerarios,for a given intensty map.Thesestepsalsohelp eliminatingtheinfeasiblesolutions.The optimization
was implemented for the Varian Millenium 120-leaf MLC and was sdved with the CPLEX software.lts performancewas tesed
aganstpublishedalgorithmsusing phantomand real patienttreatmenfluencemaps.

Results

The fluencemapsin the phantom study were generaed with variousgrid sizes.The MU increassesat a much slower rate for the
MinMU algorithm than for the pubished algorithms with finer grid size. The MU efficiency advantageof the MinMU is more
pronourcedfor morecomplex and largerfluences.

Among the 18 fluence mapsthatwere takenfrom two realhead-andneckcancertreatmenplans, the MinMU algoithmuses more MU
for 2 fluence maps,sameMU for 2, andlessMU for the rest 14 fluence mapsthan the commecial treatmentplanningsoftware.
Ovenll, the MinMU used 10% and 7% lessMU for the two plans,respectiely. Also, the MinMU reproduced the original optimal
fluence with minimal difference.

ConclusionA new dMLC leafseqencirg algorithmis develged.lts high MU efficiencypotentialis denonstated.



