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Purpose: To investigatethefeasibility of dual-energyCT-basedmaterial extraction (DECT) for MonteCarlo (MC) dosecalculations,
to evaluate metal streaking artifact reduction using DECT andto proposea novel scanning techniquefor motion artifacts reduction.
Method and Mater ials: A phantomwith 17 tissueequivalent materials was scanned at two tube voltages. The accuracy of mass
density (ρ) extraction using DECT (ρdual) compared to the standard single-energyCT technique (ρsingle) and the accuracyof the
effective atomic number (Z) extraction was evaluated.A comparison of ρsingle and ρdual for a canine subject was made.The DECT
extraction wasalsousedon a prostate phantom and a patientwith brachytherapyseedsin order to evaluatemetalstreakingartifact
reduction. Moreover,a novel scanning techniquewith a moving copper fil ter is proposed.An optimal filt er thicknessis foundanda
MC simulation of DECT is performed. Results: The meanerror on the relative electron density(ρe) and Z extraction is 1.8% and
3.2%. Theimprovementin ρdual compared to thestandardρsingle is significant, especially in soft bonematerialswheretheρ assignment
error decreases from 8-10% to lessthan 2% when theDECT techniqueis used.Similar conclusions are drawnfrom thecaninestudy
where the comparisonshowed large differences(up to 12%) in bone marrow. The metal streaking artifacts causedby the
brachytherapyseeds in theprostatephantomandthepatient weresignificantly reduced.A 2 mm copperfi lter thicknesswas foundto
be optimal for the novel scanning technique.MC simulations of a CT scannerconfirmed that with this filt ration materialscan be
extracted with an accuracy of 1.8% in ρe and 3.6% in Z. Conclusion: The dual-energyCT technique results in improved tissue
extractionandreducedmetal artifacts,and is thereforea usefultool for MC dosecalculations.


