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Purpose: Onemethodfor scatter correction in conebeamcomputedtomography(CBCT) is to computethescatterwith a MonteCarlo
simulation. Theaccuracy of this approach maybe influencedby theaccuracy of theunderlying photonscatteringcross sections.The
purposeof this study is to investigate theeffectof the level of sophistication of photon interactionmodelson thecomputedscatterin
CBCT and its influenceon theaccuracyof imagereconstruction.

Method and Materials: The investigation is performed using egs_cbct,a new EGSnrc basedcodefor usein CBCT imaging.The
EGSnrc treatment of Rayleigh scatteringis improvedto include measured molecular coherentscattering form factors(MCSFF) in
addition to the commonly used independent atom approximation form factors (IAAFF). A more accurate algorithm for sampling
coherent scattering angles is also added.Threephoton scatter models are investigated:Comptonscattering accordingto the Klein-
Nishina equation andno Rayleighscattering (simple); BoundCompton scattering modeledin the relativistic impulse approximation
(RIA) and IAAFF; RIA and MCSFF. Scatter calculation and imagereconstructionaccuracyis testedfor a 30 cm diameterwater
spherewith andwithout insertsof varying density andmaterials for a scanwith 180projections.

Results: The simple model is not suffi ciently accuratefor estimating photon scatter in CBCT. The influenceof MCSFF on the
computedscatterdistributions is small andonly noticeable at the edgesof the phantom.No significant differencein the accuracyof
the reconstructedimagesis observed betweentheMCSFF andIAAFF coherentscatteringmodels.

Conclusion: Rayleigh scattering must be includedin the Monte Carlo simulation to estimate the scatterin CBCT imaging. The
inclusion of molecularinterferenceeffects in coherentscatteringhasno significanteffect in the imagereconstruction process.


