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Tit le: A phantomstudyof contrast-enhanceddual energy mammography(CEDEM)

Purpose: To optimize andstudy theeffectivenessof CEDEM using simplebreast-equivalentphantomsin theexperimental setting.

Method and Materials: The experimentalevaluation of CEDEM wasperformedusinga dedicatedcone-breambreastCT scannerin
our laboratory, with the systemoperating in stationaryimaging mode. A series of physical phantoms approximatingtheanatomical
complexity of thebreastwerefabricated. Polyethylene andwaterwereusedfor theadiposeandglandularaspectsof thebreast
phantom,respectively, dueto their similar x-rayattenuationcharacteristics. Holesof various sizeswererandomly drilled on the
polyethyleneslabsto createan“anatomical” noisepattern. Rectangularcells (cuvettes)fil led with variousiodineconcentrationswere
placedin a polyethyleneslab to maintain a homogeneousprojectediodine thickness(mg/cm2). When imagedexperimentally, the
polyethyleneslabwith five cuvettesof variousiodine concentrationswasoverlaidwith a numberof theslabswith pseudo-anatomical
noisedistributionswhile immersedin a plastic container filled with water. Data were acquiredat 55 kVp and100kVp (suggestedby
computeroptimization)with additional elemental filters(0.1– 0.3mm copperfiltr ation), anddual-energysubtractedimageswere
produced.

Results: Preliminaryresults wereacquiredat 55 kVp and100kVp (0.3mm additionalcopperfiltration). Thesensitivity to iodine
contrast agent in thedual-energy subtracted image(signal-difference-to-noiseratio (SDNR) permg/cm2) wasevaluated and foundto
belinear with concentration. The influenceof the breastphantom thickness,composition, anddoseon contrast enhancementat
different kVp combinationswill bepresented.

Conclusion: The effectivenessof CEDEM with ananatomical-complex phantom wasevaluated.Theresultsindicatethatthedual-
energysubtractedimagecan enhancetheiodinecontrastagentwith background anatomical structures. This approach may beuseful
for theevaluation of the kinetic curve in contrast enhanced breastimagingprocedures.


