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Purpose:
Cardiovasculardiseaseis considered theleading causeof deathin theUS,accountingfor
38%of all deaths,with anestimated directandindirect cost of almost$400 billi on.
Coronaryarterydisease is principally identifiedanddiagnosedusing contrast
angiographyandcardiac CT imaging acquisitions. Thesuccessof thedetectiontask
depends on thephysicians’ capability to diagnosethepresenceof this diseaseandalso
relies verymuchon the imagequality. Thequality of theimagingmodaliti esis alsoa
very importantcomponentin coronary artery diseasetreatment-planning,follow-up,and
in image-guidedcardiacandvascularinterventionsasit directsandinfluencesthe
physicians’optionsandactions. Our goal is to examinethoseimagingmodalitiesand
developrecommendations for patient- and case-specific imaging protocols.

Methods and Mater ials:
We developeda virtual catheterizationlaboratorywhich includesan imagingsystem
simulator,patientmodels,and a virtual radiologist. Theimaging system simulators use
MonteCarlo techniquesfor thex-ray andparticletransportanddetection.Thepatient
modelsaremaleandfemaleanthropomorphic phantoms,which includedetailed
anatomical descriptionsof each organ, includinghigh resolutionheartswith realistic
statistical modelsof coronary artery pathology.Thevirtual radiologistusesmathematical
andcomputermodelsto simulatehumandetection performance.By simulatingmultiple
imageswe cantestsystemparameterssuchasthegeometry,resolution, scatter,andbeam
qualitywhich reducethex-raydoseandiodinecontrast quantitiesadministeredto the
patient.

Results:
We developeda realisticx-ray imaging simulation suiteto evaluateandoptimize
coronary arterydiseasediagnosisand treatment.

Conclusions:
Thedevelopmentof improved personalized imaging acquisition protocolsusing
modelingtoolshastheultimategoal to reducepatientmortality rates and improve
treatmentoutcomesrelatedto cardiovascular disease.


