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Purpose:To speedup thescatter dosecalculationprocedurein a superpositionalgorithm
by usinga scalingmethodwhere thesuperpositionof scattercontributionscanbecarried
out through insteadof all sites in themediumbut randomlyselectedscattersites.

Method and Materials: The scatterdose in a heterogeneous medium was obtained by
MonteCarlosimulatedscatter dosein water multiplied by theratio of the scatter dosein
the heterogeneousmedium to the scatter dose in water calculated with superposition
algorithm. Because this ratio is the scaling of the dosecalculationin the medium by the
samecalculation in water the superposition could be carriedout throughin steadof all
scatter sites but randomly selected, sufficiently enough numbers of scatter sites
representing the structureof the medium.The 3-D dosedistributionsfor heterogeneous
structuresin a spherical water phantom suchas spherical lung or bone materialswere
calculatedfor a point photonsourceof energiesof 30 keV, 100keV and 400keV.

Results: For the phantom considered here, the reduction of about 106 scatter sites to
104 randomscatter sitesspeeds up the dosecalculationby a factor of 100 while keeping
thefluctuationcausedby therandomselectionwithin 5%.

Conclusion: Dose calculation with a superposition algorithm can be significantly
speededup by this scaling methodwith randomlyselectedscattersites.


