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Introduction: MonteCarlo based dosecalculationis consideredto bemoreaccuratethananalyticalmethods. We wereinterestedin thepotentialimpact
of the clinical useof protonMonteCarlo dosecalculation in particularin areasof frequenttissueinterfacesanddensity variations,i.e. in theheadandneck
region.
Methods: The Monte Carlo codeGeant4wasused to simulate the treatment headgeometry,patientgeometry basedon CT as well as treatment room
setupandtreatmentplan parameters. Ten patient plans(para-spinaltumors andtumoprsin the nasopharynxandpara-nasal sinusarea)wereanalyzedin
termsof dosedistributions anddose-volume histograms.Analysiswasdoneconsideringindividual fields andtotal plans.
Results: In general, theMonteCarlo and thepencil-beamalgorithm agreevery well in soft tissuein termsof thebeam rangeandthe lateralfall-off. The
80%-20% fall-off and the position of the respective isodoselinesare typically within 1 mm. However, the agreementin range is not as good in the
presence of largedensityvariationsin the beampath. Differencesarepronouncedif the endof rangeis within bony structure anddownstreamof thick
bony inhomogeneities. Further, clinically signifi cantdiscrepanciesin rangepredictionarevisible if density variationsareparallel to the beamdirection.
By interpreting the results onehasto takeinto accountthat the pencil-beamalgorithm reports dose-to-water while the Monte Carlo calculatesdose-to-
tissue.Further,our planning systemonly specifies relativedoseswhile theMonteCarlodosedistribution is in absolute values.
Conclusion: Thepencil-beamalgorithm is lesssensitive to geometrical complexitiesandfrequentdensityvariations,i.e. bone-soft tissue, bone-air or air-
soft tissue interfaces. Significant discrepanciescanbeseen in thecaseof inhomogeneitiesthataretangentialto thebeam.


