AbstractID:7064Title: Efficiency of amulti-layerMLC in step-&-shootIMRT delivery

Purpose: The currentheight(and corespondig trarsmisson) of multileaf collimator(ML C) leavesmaybe suboptimalfor the
efficient delivery of IMRT. In this study, we haveexamiredthe degredo which the efficiency of step-&-shootIMRT delivery canbe
improved with amulti-layer MLC design.

Materials and Methods Themulti-layer MLC design testedn this study is basedon the conceptof dividing theleavesnto multiple
layers of equalthicknessalongthe planes perpendcularto centralaxis. Thecombinedleaf height andtransmissiorwould matchthat
of currentMLC designs.We modified our in-housdeaf-sequening progam (CIMO) to accommodatéhe multi-layerMLC. CIMO
uses a smulatedanneahg to minimize discrepana@shetweerthe optimized andsequencedluencemaps We assimeeachlayer of
leavescanmoveindepencently andtheleaveswithin the sameayerfollow the currentconstrains imposedoy eachtype of MLC.
Using various numberof apertues,we performedleafsequening studesfor both VarianandElektaML Csusinga total of 20
optimized fluencemapsextractedrom Pinnaclé. The 1-normerrorobtanedbetweerthe sequencedndoptimizedfluencemaps
usingdifferentnumberof MLC layerswerethenconpared.

Results: Fewerapertureshagspe beamarerequredto achievethe samedevel of 1-normerror for the sequened fluencemaps when
amulti-layer MLC wasused Onaverae,usinga 2-laye MLC canreducethe numberof apeturesby 28% for both Varian and Elekta
MLCs. Thisvalueincreasego 50%whena 3-layersMLC is used If thesamenumber of apertuesis used,increasinghe numberof
MLC layersto 3 canreducethe1-nom error, on averag, by 42%.

Conclusiors: Themulti-layerMLC candramatically increasehe delivery efficiencyfor step&- shootIMRT. Futuredoseveiification
usingMonte-Carlo simuation will alsobeperformed.



