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Purpose:To evaluatethe influenceof statistical uncertainty andvoxel sizeon targetdose
volumehistograms(DVH) calculated with a MonteCarlo basedtreatmentplanning system
(TPS).To determine themaximumuncertainty level and voxel size acceptablein thecontext
of externalbeamradiotherapy.Method and Material s: First, theeffectof increasingvoxel
sizeswasinvestigatedby studyingthedisplayof material andmassdensitymatricesrelatedto
patient CT images.Then,thedosecalculationswere performedusing theTPS ISOgrayTM

(Dosisoft)basedon afastMonteCarlo simulation codecalledPENFAST. Thedose
depositiondueto electronbeamswascalculatedfor onebreast plan. Intramammarynode
DVH werecalculatedfirst for increasingstatistical uncertainty (1σ) levelsof 0.7%, 1%, 1.3%,
2%, 3% and6%, andsecondlyby increasingvoxel sizes from 2x4x2mm3 to 8x8x8mm3. The
same study wasconductedfor one medulloblastomaradiotherapyplan.SpinalcordDVH
werecalculatedfor uncertaintylevels (1σ) of 1.3%, 1.7%, 2%, 3%, 5%, 12% andvoxel sizes
from 2.1x3x2.1 mm3 to 5.7x6x5.7mm3. Results: Theconsequenceof increasingvoxel sizes is
theblurring of material and massdensitymatricesby averagingvalues containedin
neighbouringvoxels which mustbeavoidedat theinterfacebetweenheterogeneities. The
studyof theDVH for bothbreast andmedulloblastomaplansshowedthatthey were not
modifiedfor statistical uncertainty levels(1σ) below 2% and voxel sizes below4x4x4 mm3.
Conclusion: This work indicates that, in clinical context,to save computation time while
keeping thereliability of thetargetDVH for clinical use,MonteCarlo baseddosecalculation
canbe performedwith uncertaintylevel (1σ) below2% andvoxel size which must not be
greaterthan4x4x4 mm3.
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