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Purpose: To createa 3D model to simulateIMRT treatment delivery.The modelincludes dosedistribution resolution degradation
from theMLC leaf width anddosedeposition. Theresulting deliverabledistributionmaybeevaluatedto determine conformity and
the achievablespatialand dosimetric resolution.

Method and Materials: Phantomimagesets werecreatedto representheadandneckanatomywith critical structures.Imagesets
contained128slices,each 128x128pixels, with 1mmpixel size.Target volumes with radioresistantsubvolumes of varying sizeand
shapewereaddedto theimagesets. A nine-field treatmenttechniquewassimulated.Slice-by-slicealongthebeamcentralaxis,the
imageset wassampledin thedirection perpendicular to leaf motion at eachleaf width center. Each slice wasconvolved with a rect
functionrepresentingMLC leafwidth andconvolvedwith a dosespread kernelappropriatefor thedepth alongthecentral axisof the
beam.Theresulting3D dosedistributionsfor each field weresummedto give thedeliverabledosedistribution for thenine-field
treatment.

Results:Theresultof themodel is adeliverable dose distribution in 3D. This deliverabledosedistribution maybeanalyzedby
comparisonwith thedesireddosedistribution. Information on thedistribution’s conformity maybeattainedby calculation of a
distance-to-agreement map to provideinformation on spatial resolution,or by calculation of a mapcontainingpercentdifferencesin
doseto give insight into thedosimetric resolution. Dose intensityprofilesmay beextractedfrom the deliverable dosedistribution asa
meansto determineachievable dosimetric gradients.

Conclusion: This 3D modelsimulatesthedegradation of anidealdose distributiondue to theIMRT treatment delivery process.The
resulting deliverabledosedistribution maybeusedfor evaluatingtheachievable spatialanddosimetricresolutionfor thecurrent
IMRT technique.


