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Abstract:

Purpose: We investigatetheeffect of mesoscopic structureof lung tissueon thedose
distribution of therapeuticprotonbeams.

Materials andMethods:We developa simplified computationalmodelfor lung tissue
consisting of a spatiallyuniform suspensionof air filled spheres in a water matrix, theair
filled spheresrepresenting thealveoli (inhomogeneouslung, IL). For comparison
purposes, a homogeneous lung tissuemodel consistingof water,but of thesamedensity
asthe IP model (homogeneouslung,HL), is developed. HL maybeconsidered
representativeof lung tissuein ComputedTomographybasedprotontreatment planning.
A uniform spread-out Braggpeak (SOBP)is constructedfrom pristineBraggpeaks,in
water.Dosedistributionsarecalculatedfor IL and HL usingtheMonteCarlo code
MCNPX v.2.5.0.

Results: Protondosedistributionsshowdegradation in thedistal fall-off of theSOBP in
IL (12 mm) relativeto the HL (7 mm).Therangeof theSOBP,definedasthedistal90%
of the SOBPis reduced by 5 mm in theIL relativeto HL.

Conclusion:Themesoscopicstructureof lung tissueinfluences thedose distributionof
therapeuticprotonbeams to a clinically significant degree.Theseinfluencesarenot
capturedby CT basedtreatment planning systems.


