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Purpose: MonteCarlo(MC) maybeadvantageous as a basis for IMRT dosecalculations
asit providesfor reliable heterogeneity correctionseven in complexmedia. However,
theupper-limit of noisein pre-computed beamletshas not beenpreviouslyinvestigated.

Method: We investigatedconvergencein planmetrics for optimizedIMRT treatment
plansasa function of MC noisein theinput pre-computedbeamlet influencematrices.
We analyzedsevenindividual patient casesof headandneckcancer. Each radiotherapy
dose calculation involved nine6 MV beamsdividedinto beamlets of 1cm × 1cmcross-
section. TheVMC++ MonteCarlo dosecalculation enginewasusedasa basis for the
calculations. A prioritizedprescriptionoptimizationprocesswasutilized to produce the
final plan. As a functionof beamlet noiselevels, we monitoredminimumcombined-PTV
dose,D95 (minimumdoseto hottest95%of thecombinedPTVs), maximumdoseto the
brain stem,andmean doseto theparotidglands. For all metrics,we took a convergence
within 1% of thelow-noiselimit as being adequate.

Results: For D95,1% accuracy wastypically achievedwith an individual beamletnoise
level of 2.4%(std.error);minimum targetdosewasaccurateonly whenvery noiselevels
werereached(< 0.5%); maximum doseto brain stem wasaccuratewhenbeamlet noise
wastypically lessthan approximately 2%; mean doseto theparotidglands wasaccurate
evenat relatively noisebeamlet levels(5%).

Conclusions: Adequate MC beamletsmoothnessdependscritically on theplanreview
metrics. Metricswhich partially or fully averageover voxels(D95 of targets, or mean
dosesto organs)convergeratherquickly comparedto metrics which aresensitiveto
single-voxel excursions(e.g.,maximum organdose or minimumtargetvolumedose).  
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