AbstractID: 8312 Title: The use of dual-energy CT images for Monte Carlo treatment
planning: material extraction and metal artifact reduction

Purpose: To investigatehefeasibility of duatenergyCT-basedmaterial extracton (DECT) for Monte Catlo (MC) dosecalculatons

to evduate metal streakirg artifact reduction using DECT andto proposea novel scaining techniquefor motion artfacts rediction.

Method and Materials: A phantomwith 17 tissueequivalent materals was scannd at two tube voltages The accuacy of mass
density (p) extradion using DECT (pqua) compaed to the standrd single-energy CT techniqe (psingi) and the accuracyof the
effective atomic number (2) extradion was evaluated A conmparison of psngle ad paual fOr a carnine subgct was made.The DECT
extraction was alsousedon a prostde phanbm and a patientwith brachyherapyseedsn order to evaluatemetal streakingartifact

reduction. Moreover,a novel scaxning techniquewith a moving copyper fil ter is proposed An optimalfilt er thicknesss foundanda
MC simuation of DECT is peformed Results: The meanerror on the reldive eledron density(pe) andZ extracton is 1.8% and
3.2%. Theimprovamentin pq,a compared to the standird psingie iS Significant, especidly in soft bone matrialswherethep assignmen
errordecrease from 8-10%to lessthan 2% whenthe DECT techmiqueis used.Similar conclusns are drawnfrom the caninestudy
where the comparisonshowed large differences(up to 12%) in bone marow. The metal streaking artifacts causedby the
brachytheapy seels in the prostate phantomandthe paient weresignifi cantly reduced A 2 mm copperfilter thicknesswas foundto

be optimal for the novel scanring technique. MC simulations of a CT scannerconfirmed that with this filt ration materialscan be
extractel with an accuacy of 1.8% in pe ard 3.6% in Z. Conclusion: The dual-energyCT techique resuls in improved tissue
extractionandreducedmetl artifacts,and is thereforea usefultool for MC dosecalculations



