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Purpose: The multileaf collimator (MLC) hasbeena standard device for shaping
radidion fields. However the shapedield has stepwiseboundaryand cannot exactly
conform to a treatnent target. That meansthere is always underblocked and (or)
over-blocked areas.The total area discrepany dependson MLC lea width. The
purposeof this study is to minimize thetotd areadisaepancythroughopimizing the
width of eachindividual leaf underthe assumption thatthe total numberof leavesand
thetotal width of all leavesremainthe same.

Method and Materials: A program was developedto realize the optimization
algorithm Its flow is like this: a). read data of targetshapesb). initialize leaf widths;
c). calculatethe total area discrepang; d). randomy changeleaf widths and judge
whetherto accept the change with simulatinganrealing technque;e). repeatstepd till
theiteration processs conwerged.

The algorithmperformancewasprdiminarily evaluated113targetsfromdifferent
treatment sites were randomly selectedfrom the patient daa baseof our TPS. The
targetwidth rangedirom 6.8cmto 31.2an, andhadthe averageof 16.6cm.

Results: We obtainedthe datafor a MLC whenthetotal numberof led pairs was5,
7, and 13, respetively. The data show tha the optimal leaf width supe-linearly
increases with the distanceaway from the cental axis Comparedaganstthe MLC
with equal lea width, the MLC with optmal leaf width reducedthe total area
discrepancyby 25.9%, 28.5%, and 31.4%, respectiely. We are collecting data for
MLC with more leaf pairs andinvestigatng the influence of numberof targetson
optimal leaf width.

Conclusions Optimizing leaf width significantly improves the conformty of MLC
shapeo targe.



