
AbstractID:9426Title: Low dose myocardialCT perfusionmeasurementsusingPrior
ImageConstrainedCompressed Sensing(PICCS)

Purpose: To describea methodof low doseCT myocardial perfusion imagingbasedon
an angularlyunder-sampled projection acquisitionandPICCS image reconstruction, and
evaluateits performance in a preliminary porcinestudy.

Method and Materials: Recently anextension to compressedsensinghasbeen proposed
in which a prior imageis utilized as a constraint in the image reconstruction (i.e. Prior
Image ConstrainedCompressedSensing - PICCS). In this case the prior image is
reconstructedwith a shortscanabout3 secondsbeforecontrastarrives. UsingthePICCS
algorithm significant under-sampling of the subsequenttime framesis feasible, which
would yield a direct dosesavingsif a pulsedx-ray tubeis used. In orderto demonstrate
thepotentialdosesavings,a contrastenhancedporcine scan wasperformedon a 64 slice
MDCT system.

Results: Threeregions-of-interestwere identified in the myocardiumadjacent to the left
ventricle. The ability of the under-sampledPICCS acquisitions to portray the temporal
enhancement dynamics seen in full-dose, fully-sampled dynamic CT imaging was
assessed by comparing quantitative perfusion parametersderived from time-density
curves. For dosereduction factorsfrom 4.3 to 12.8, theaverageerror in thetime to peak
rangedfrom -3% to 2.5%, andthe average error in upslopeparameterrangedfrom -14%
to 7.5%.

Conclusion: The resultsof a single porcine study indicatethe potential for significant
dose reduction(e.g.anorderof magnitude)usinga gatedpulsedacquisition with respect
to myocardialperfusionmeasurements.


