
AbstractID: 7228 Title: A Technical Solution to Avoid Partial Scan Artifacts in Myocardial
Perfusion Imaging using MDCT

Purpose:Partial scan reconstructionmethodsimprovetemporalresolutionbut cause
largeCT numberfluctuationsin MDCT systems.Thepurposeof this study wasto assess
thefeasibility of a new approach to solvethis problem.

Method and Materials: An anthropomorphiccardiacphantomwasscannedon a dual-
sourceCT scanner(SiemensDefinition) usingseveral perfusionmodesbothwith and
withoutECG-gating.An additionalECG-gatedacquisitionwasconductedusingthe
ECG-signalsynchronizedwith thegantry rotation.Thecentral insertof thecardiac
phantomwasreplaced with a water-filled tank containing a syringefilled with different
iodinesolutions(500,1000,1500and2000HU). Imageswerereconstructedusing both
full (360°, 330ms) andpartial (180° + fanangle,83 ms)approaches.A ring ROI was
placedoutsidethesyringeconcentrically with theiodinecircle andthemeanCT number
fluctuationswereplottedvs. time. In addition, in-vivo animaldata were acquiredusing
theregular perfusionmodeand themodewhenthepig’s ECGwassynchronized with the
gantryrotation. A simplex-raydetector was usedto generate a so-called‘once-around’
signalfor every gantry rotation.This signal was thenmodifiedandusedto pace thepig’s
heart.

Results: WhentheECG signal was synchronizedwith thegantry rotation,the same
cardiacphasealwayscorresponded to the samex-ray tubepositionsand,hence,thesame
scattering geometry.As a result,therangein theCT number fluctuations wasreduced
from 20 HU for theregular perfusionmodedownto only 3 HU for thesynchronized
mode.

Conclusion: Thenewapproach for myocardial CT perfusion based on synchronizingthe
ECG signal with thex-ray tubepositionsignificantlyimprovesthequality of the
perfusion databy reducing theCT number fluctuations.
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