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Purpose: Contrast uptakebehaviormeasured by dynamic contrastenhanced(DCE)MR hasbeenshownto havediagnostic valuefor
breastcancer.This paper is to showthefeasibili ty of DCE breast conebeamCT (CBCT) for quantification of dynamiccontrastuptake
usinga baselineanda single contrastenhancedCBCT.

Method and Materials: A novelalgorithm is proposedto determine thecontrastuptake behaviorfor breastCBCT with a baseline
imagefollowedby a contrast enhancedacquisition synchronizedwith contrastinjection. Themethodis basedon theassumptionthat
the contrast uptakecurve in everyvoxel of thevolume hasa washin anda washoutphase governedby a 3-parameterequation,andthe
baselinealongwith the contrast enhancedprojectionsareusedto solvefor these 3 parametersin eachvoxel. A computer simulation
wasperformed basedon functional CT dataof cervix patientsto evaluatethefeasibility of themethodto estimate differentcontrast
uptakeshapes.A phantomstudy wasalsodonein a breastphantomwith flow mechanism to compare themethodagainstclinical CT
for a fast washoutanda plateaucontrast uptakecurve.

Results:Thecomputersimulationshowedexcellentaccuracy of uptakecharacteristicsfor thenewmethodthattheDCE-CBCT
algorithm correctlydeterminedthe contrastuptakebehavior in 14 out of 15patients.Goodagreementwasalso foundin thephantom
studyin which both uptakecurves(rapid washoutandplateau)wereaccurately determinedby theDCE-CBCT methodcomparedto
those measuredwith clinical CT, although the former curves aremoredispersed.

Conclusions:Preliminary simulation andphantom datasuggestthe feasibilit y of theproposedmethodto determinedifferent contrast
uptakebehaviorin contrastenhancedbreastCBCT which might havea potential for diagnosisof breastcancer.


