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Proton dosein heterogeneouslung tissue— A Monte Carlo study
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Abstract:

Purpo®: We invedigatethe effect of mesosopic structureof lung tissueon thedose
distribution of therapeutigrotonbeans.

Materials andMethods:We developa simplified computationalmodelfor lungtissue
consiging of aspatiallyuniform suspasionof air filled sphaesin awater matrix, theair
filled spheresepresatingthealveoli (inhomogeneouking, IL). For comparison
pumposesahonogeneos lungtissuemodd consistingof water,but of the samedensty
asthe IP modd (homogen®uslung, HL), is developé. HL maybe considered
represenative of lungtissuein ComputedTomographybasedprotontreatment plaming.
A uniform spreadout Braggpeak (SOBP)is constructedrom pristineBraggpeaksjn
water.Dosedistributionsarecalculdedfor IL and HL usingthe Monte Callo code
MCNPXv.2.5.0.

Reasllts: Protondosedistributionsshowdegaddion in thedistal fall-off of the SOBP in
IL (12 mm) relativeto the HL (7 mm). Therangeof the SOBP,definedasthedistal 90%
of the SOBPIs reduce by 5 mmin thelL relativeto HL.

Concusion:Themeoscopicstructureof lung tissueinfluences the dose distributionof
therapeuticprotonbeans to aclinically significant degreeTheseinfluencesarenot
captuedby CT basedreatmat plannirg systems.



