AbstractlD:9213Title: Influence of phaon scater modelingonimagereconstructia
accuracyn CBCT

Purpose: Onemethodfor scdter correctionin conebeamcomputedtomography(CBCT) is to computethe scatterwith a Monte Carlo
simuation. The accurag of this appro@h may be influencedby the accurag of the underying photonscatteringcross sectons. The
purposeof this study is to investigde the effect of the level of sophisication of photon interactionmodelson the computedscatterin
CBCT ard itsinfluenceon theaccuacyof imagereconstructia.

Method and Materials: The investigaton is perfamed using egs_cbcta new EGShre basedcodefor usein CBCT imaging. The
EGSnrctreatnent of Rayleigh satteringis improvedto include measired molecdar coherentscatteing form factors(MCSH-) in
addtion to the commony usedindepenént atom approxination form factors (IAAFF). A more accuate algoiithm for sampling
coheent scatering anglesis also added. Threephaon scater models are investgated: Comptonscattenmg accordingto the Klein-
Nishina equetion andno Rayleighscattemg (simple); Bound Compton scatering modeledin the relativistic impulse appioximation
(RIA) and IAAFF; RIA and MCSFF. Scater calcuation and imagerecorstructionaccuracyis testedfor a 30 cm diameterwater
sprerewith andwithout insertsof varying dersity andmaterids for a scanwith 180 projections.

Results: The simple modé is not suffi ciently accuratefor estmating phoon scatterin CBCT. The influenceof MCSFF on the
computedscatterdistribuions is smal andonly noticealte at the edgesof the phantom.No significant differencein the acaracy of
the recanstuctedimagesis observed betweerthe MCSFF andIAAFF coherenscatteringmodels.

Conclusion: Rayleigh scatering must be includedin the Monte Carlo simulation to estirete the scatterin CBCT imaging. The
incluson of molecularinterfererce effecs in coherenscattemg hasno significanteffectin the imagereconstructn process.



