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Purpose:To examineanddiminishtheIMRT matchlineeffect causedby curvedleafenddesignof MLC usinga MonteCarlosimulation.

Method and Materials: The procedureis divided into four phases. The first is validating the Monte Carlo simulation using BEAMnrc,
DOSXYZnrc, and EGSnrc codeto reproducea 6 MV beamof Varian machine with 120 leavesfor a conventional technique of a standard
field size 10×10 cm2. The resultswere comparedto the measurementby IC 0.01 cm3. The second phase is testingthe simulation for the
geometry of MLC specifically a curvedleaf end designcomparedwith KodakXO matV fi lm measurement. Thethird phaseis applying the
matchline situation which generatedby Pinnacletreatmentplanningsystem (step& shoot technique) into theMonte Carlo simulation. The
fourth phaseis applying the overlappedvaluesto the MLC files of the Monte Carlo simulation to decreasethe matchline effect of IMRT
dosedistribution.

Results: The agreementbetweensimulationandmeasurementfor conventional techniquewaswithin 2% for depthdoseand beam profile.
Thetestof the geometry of MLC wasdoneby comparisonof closing leaf endof dosedistribution.Theresult showedthat theagreementwas
within 2%. Theoverlappedvalues wereappliedto theMLC leaffi les and foundthat0.09cm was selectedfor theoptimal overlappedvalue
with somecertainsegmentweights to compromiseamongmatchlines. 
 
Conclusion: The Monte Carlo simulation is able to investigate the matchline effect of IMRT dosedistribution. The distance of the
overlappedregion of MLC 0.09cm canreduce the IMRT matchlineeffect.However this valuemay possibly depend on theweighting dose
of a segmented field of IMRT technique, further investigationshould berequired.


