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Purpose: The currentheight(and corresponding transmission) of multileaf collimator(MLC) leavesmaybesuboptimalfor the
efficient deliveryof IMRT. In this study, we haveexaminedthedegreeto which theefficiency of step-&-shootIMRT delivery canbe
improved with a multi-layer MLC design.

Materials and Methods: Themulti-layer MLC design testedin this study is basedon theconceptof dividing theleavesinto multiple
layers of equalthicknessalongtheplanes perpendicular to centralaxis. Thecombinedleaf height andtransmissionwould matchthat
of currentMLC designs.We modifiedour in-houseleaf-sequencing program(CIMO) to accommodatethemulti-layerMLC. CIMO
uses a simulatedannealing to minimize discrepanciesbetweentheoptimizedandsequencedfluencemaps.We assumeeachlayerof
leavescanmoveindependently andtheleaveswithin the samelayerfollow thecurrentconstraints imposedby eachtypeof MLC.
Using various numberof apertures,we performedleafsequencing studiesfor bothVarianandElektaMLCsusinga total of 20
optimizedfluencemapsextractedfrom Pinnacle3. The1-normerrorobtainedbetweenthesequencedandoptimizedfluencemaps
usingdifferentnumberof MLC layerswerethencompared.

Results: Fewerapertureshapesper beamarerequired to achievethesamelevel of 1-normerror for thesequencedfluencemaps when
a multi -layer MLC wasused. On average,usinga 2-layer MLC canreducethenumberof aperturesby 28% for bothVarian and Elekta
MLCs. This valueincreasesto 50%whena 3-layersMLC is used. If thesamenumberof aperturesis used,increasingthenumberof
MLC layersto 3 canreducethe1-norm error, on average,by 42%. 
 
Conclusions: Themulti-layerMLC candramatically increasethedelivery efficiencyfor step-&-shootIMRT. Futuredoseverification
usingMonte-Carlo simulation will alsobeperformed.


