
AbstractID:7082Title: Evaluation of a dual-level micro multileaf collimator in reducingdose
undulation andleakage

Purpose: To evaluatethe reductionof doseundulation at thefield edge, gapleakageandinterleaf transmissionby utilizing a dual-level four-bank
micro multileaf collimator(mMLC) and compare with standardMLC.

Method and Materials: A 6MV Varian 600C linear acceleratorhasbeencollimated with a dual-level four-bank mMLC. The dual mMLC
consistsof four banks of leaveswith upper andlower levels. The two levels of leavesareperpendicularto thecentralaxisandtravelorthogonally
to eachother. It providesthe capability of preciseaperture shaping andhigh edgeresolutionby using micro leaveswith widths of 2.1 mm and
operating with two levels of leaves. The maximum field size of the dual mMLC is 97 mm x 108 mm formedby 96 leaves. To evaluatethe
reductionof dose undulation, dose leakageand transmission, radiographicfilms of a right triangle aperture generatedby the two levels dual
mMLC were compared with the aperture using only one level of leaves and the other level of leavesremainedopen. The parameters for
comparisoninclude2D and 3D dose difference, isodoselines, gammaanalysis,anddose profiles.

Results: ThedualmMLC smoothesthedose undulationat thefield edgeandreduces gap leakageandinterleaf transmission.Themaximumdose
reduction at thefield edgeis 39%. Thegap leakagewasreduced from 12% to lessthan3.5%. Themeaninterleaf transmissionwasreduced from
6% to 3%.

Conclusion: This innovativedual mMLC hasshowntheadvantageof reducingdoseundulation, gapleakageand interleaf transmission. It offers
the ability of better field-edgeshaping, reducedgap leakageandinterleaf transmission which areconsideredimportantcharacteristicsin IMRT
and SRT for target conformity andhigh dosedelivery.
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