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Multileaf collimator(MLC) is widely useddosedeliverydevice for intensity-modulatedradiationtherapy

(IMRT). The MLC is convenienceto useandto adjustthefield shapeandbeam fluence. However,there

aresomelimitationsto improve.Oneof themis longerbeam-on time.As beam-on time is longer,

patient’s integrateddoseis unnecessarilyincreasedbecauseof inter-leaf leakage.In this study, a new

conceptof MLC (dual-layerMLC) wasproposed to solvethis limitationin theaspects of total delivery

intensity or monitor unit. The dual MLC consists of independently movabletwo MLC layer;upper and

lower.Their thicknessesare1 half valuelayer(HVL) for upperMLC and5 HVL for lower.Theinitial

intensity (I) of photon beamis attenuatedhalf intensity (0.5I) if thebeamis passingthroughtheupper

MLC only. Thereforetheintensitiesareable to bedeliveredthreesteps;0, 0.5, and 1. Thesequencing

algorithmwasmodifiedto dual-layerMLC in stepandshottechnique.To evaluate the usefulnessof a

new concept,thetotal delivery intensityandnumberof segmentswere comparedwith conventional MLC

with by threefield sizes(5x5,10x10,15x15,and 20x20)andfour intensity levels(5, 8, 10, and 16).

10000intensity mapswererandomly createdfor each field sizeandintensity level.As a result, thetotal

delivery intensity wasreducedby 9% to 22%in all field sizeandnumberof segment wasreducedby 25%

to 45%. Theunnecessary patient’ doseis reducedeffetelywith dual-layerMLC becausetherequiredtotal

delivery intensity wassuccessfully reduced. Thetreatment timeis alsoreduced.


