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Purpose: ConeBeamCT (CBCT) breastscansareanemergingtechnologywith thepotentialfor a significantimpacton breast
imaging. Ourpurpose was to develop a phantomallowing usto testa methodof achievinga DynamicContrastEnhanced(DCE)
CBCT scan. This requireda phantomthatallowsaninjection of contrastthatcan changeovertime.

Method and Materials: Thebreast phantom(s),of which 2 were developed,wereadaptedfrom theshapeandsizeof theCIRS
(Norfolk, VA) breastphantommodel051. Our two phantoms were manufacturedusing a Stratasysrapidprototypingmachine,model
Vantage(Stratasys,EdenPrairie,MN). We insertedonelesion(phaseI) or two lesions(phaseII) with water/contrastable to flow
through thelesions,andin phaseII, water/contrastwasalsoable to flow throughthemain cavity as background.Thephantomswere
quantified using thein-house GE LightspeedCT machine,usinga ManostatE-series(phaseI)/ecoline VC-MC/CA8-6 (phaseII)
peristaltic pumpfor waterflow, and the HarvardApparatusPHD 22/2000programmablesyringepumpfor injectionof contrast.

Results: We scannedfor four differenttypesof uptakecurves(impulseinjection, plateau,increasinganddecreasing),with 4-5
injectionspertrial, over4 days/curve type, in orderto completely quantify eachphantom.This wasdonesoasto havea reliablegold
standardof curvesfor comparisonwith futureCBCT curves. Theimpulseuptake curvecanalsobede-convolutedwith its injection
curve,in orderto obtain a characteristic function for eachlesion. Eachof theothertypesof uptakecurvescanthen besuccessfully
predicted throughconvolution of this characteristic function with therespective injectioncurve.

Conclusion: Both phantomshavebeensuccessfully, fully quantified as to theircharacteristics with contrast injection, and are usable
asphantoms to testourmethodfor DCE-CBCT scanning.


