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Purpose: MU efficiency is a major figure of merit for dMLC leaf sequencing.However, leaf sequencingis oftengeneratedwith focus
on other constraints andthe MU efficiency is takenasa byproduct.This work is to developa newdMLC leaf sequencingalgorithm
(MinMU) thatexplicitly minimizethetotal MU.

Method& Materials:
At a constantdoserate,themaximum MU efficiency is achievedby minimizing, throughoptimization,anobjectivefunctionwhich is
essentially the total beamon time. The constraints consideredare: maximum leaf speed, maximumseparation betweenleavesand
under dosing caused by tongue-and-grooveeffect. Thesemixed integerconstraintsareconverted to linear onesby enumerating and
eliminating redundantscenarios,for a given intensity map.Thesestepsalsohelpeliminatingtheinfeasiblesolutions.The optimization
was implemented for the Varian Mil lenium 120-leaf MLC and was solved with the CPLEX software.Its performancewas tested
againstpublishedalgorithmsusing phantomand real patienttreatmentfluencemaps.

Results:
The fluencemapsin the phantom study were generated with variousgrid sizes.The MU increasesat a much slower rate for the
MinMU algorithm than for the published algorithms with finer grid size. The MU efficiency advantageof the MinMU is more
pronouncedfor morecomplex and largerfluences.

Among the18 fluence mapsthatwere takenfrom two realhead-and-neckcancertreatmentplans, theMinMU algoithmuses more MU
for 2 fluence maps,sameMU for 2, and lessMU for the rest 14 fluencemapsthan the commercial treatmentplanningsoftware.
Overall, the MinMU used 10% and7% lessMU for the two plans,respectively. Also, the MinMU reproduced the original optimal
fluence with minimaldif ference.

Conclusion:A new dMLC leafsequencing algorithm is developed.Its high MU efficiencypotentialis demonstrated.


