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PURPOSE:
As theutilization of cardiac CT grows, thedevelopment of thetestingtoolsto assessthe
imagequality parameters thatare associatedwith cardiacCT protocolsis lagging behind.
This paperpresentsa motion system thatwasdesignedto providethemovingimaging
targetsby rotatingtheCT phantomin orderto simulatetheheartbeat; thusevaluatethe
performanceof a cardiacCT system.

METHODSAND MATERIALS:
To assesstheimagequalityof a ultra-fast/thinslice VCT (GE LightSpeed), we designed
a motion devicethatwas capableof rotatingCT phantomsat a controlledrotationspeed
rangingfrom 0 to 30 rpm. Theapparatusconsistedof radiationtranslucentsupport plates,
gear motor,speedcontroller, rpm sensor,gearsand shafts.This motionphantomsystem
wasdesignedto assessthe additional imagequality parametersassociatedwith cardiac
CT protocolssuchasthemotionartifact occurrence, theloss of spatialresolution due to
motion,temporalresolutionandisotropicresolution duringgated andnon-gated
protocols.

RESULTS:
Themotionphantomsystem wasdesignedandmadein-house.Theflexibility of the
systemallowedits usagewith multiple existing CT phantomsincludingtheACR CT
phantom, CATPHAN, CIRS Helical CT phantom and AAPM CT performancephantom.
By scanning thephantomin stationary andin variousrotationspeeds,we wereableto
examinetheperformanceparametersof theVCT scannerandoptimizetheclinical
protocols with regardsto slice thicknessselections,detectorrow combinations,pitch and
othertechniquesettings.

CONCLUSIONS:
Themotionphantomsystem is anessential tool to evaluatetheimagequality andverify
themanufacturerspecificationson temporal resolutionand isotropic resolutionwhich
shouldrevealthetruecapability of a volumeCT scanner.This motionsystemis also
usefulin optimizing theclinical protocols.


