AbstractlD:6682Title: Influence of Monte Carlobeamletsmoothneson planmetric
accuracy

Purpog: Monte Carlo(MC) maybeadvantageaias abass for IMRT dosecalculatiors
asit providesfor reliable heterogeaty correctionseven in complexmedia. However,
theupperlimit of noisein pre-compute beamletshas not beenpreviouslyinvestgated.

Method: We investigatecconvergncein planmetrics for optimizedIMRT treatmen
plansasa functon of MC noisein theinput pre.computedoeanlet influencematrices.
We analyzedsevenindividud patient casef headandneckcancer Each radiothergy
dose calcultion involved nine6 MV beamsdividedinto beanlets of 1cm x 1cmcross
section TheVMC++ Monte Calo dosecdculation enginewasusedasa bass for the
calculations A prioritized prescriptionoptimizationprocessvasutilized to produce the
final plan As afunctionof beanlet noiselevds, we monitoredminimumcombinedPTV
dose, D95 (minimumdoseto hottestd5% of the combinedPTVs), maximumdoseto the
brain stem,andmean doseto the parotidglands. For all metrics, we took a convergen@
within 1% of thelow-noiselimit as beng adequate.

Reasllts: 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 stan wasacaratewhenbeanletnoise
wastypically lessthan appioximatdy 2%; mean doseto the parotidglands wasaccurate
evenatrelatively noisebeanletlevels(5%).

Conclsions: Adequae MC beamletsmoohnessdependritically onthe planreview
metrics Metricswhich partially or fully averageover voxels (D95 of targets or mean
dosesto organs)onvegeratherquickly comparedo metrics which aresensitiveto
singlevoxel excursionge.g., maximum organdose or minimumtargetvolumedosg.
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