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proton MonteCarloandpencil-bean dosecalculationconsideringsinde fields andfull plansfor head

andnecktumors

Introduction: Monte Callo base dosecalculationis consideredto be more accuratehananalyticalmettods. We wereinterestedin the potentialimpact
of the clinical useof protonMonte Carlo dosecalculatbn in particularin areasof frequentissueinterfacesanddensty variationsj.e. in theheadandned
region.

Methods The Monte Carlo code Geantdwas used to simulate the treatment headgeometry,patientgeomety basedon CT aswell astreatment room
setupandtreamentplan parameters Ten patent plans(pata-spinaltumors andtumoprsin the na®pharynxand paranasal sinusarea)were analyzedn
termsof dosedistributions anddosevolume histogramsAnalysiswasdone consideringndividual fields andtotal plans.

Resuts: In general the Monte Carlo and the pertil-beamalgaithm agreevery well in soft tissuein termsof the beam rangeandthe lateralfall-off. The
80%-20% fall-off and the position of the respectve isodoselinesare typically within 1 mm. However the agreementn rangeis not as goodin the
presene of largedensityvariationsin the beampat. Differencesare pronauncedif the end of rangeis within bony structue and downstreanof thick
bony inhomogeetties. Further, clinicaly significantdiscrepanciesn rangepredictionarevisible if densty variationsare parmllel to the beamdirection.
By interpreting the restts one hasto takeinto accountthat the pencl-beamalgorithm repors dose-to-water while the Monte Carlo calcultes doseto-
tisste. Further, our plannirg systemonly specifies relativedosesvhile the MonteCarlodosedistribution is in absolde values.

Conclusion: The pencitbeamalgorithm is lesssensiive to geandrical complexties andfrequentdensityvariatons,i.e. bonesot tissue boneair or air-
soft tisaue interfaces Significant disaepanciecanbe see in the caseof inhomogeneitie¢hataretangentiato the beam.



