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Purpose

To achievethreedimensiona isotropicdynanic cardiac CT imagingwith high temporal
resolution for evaluationof cardiacfunctionwith a slowly rotaing C-armsystem In this
work we proposean acquisitionand image reconstuction framework which enales
simultaneoushhigh spatid resolutionand high temporalresolution.

Method and Materials:

A recentlyintroducedextensionto compessedsensingn which a prior imageis usedas
a condraint in the reconstrudion has enaled this application. This new algorithm is
referred to asPrior ImageConstraned CompresedSensing(PICCS) An in-vivo anmal
experiment(e.g. a beaglemodel) was conductedusing an intervention& C-arm system
The imagng protocol was as follows: contras was injected, the contrast equilibrate,
breating was suspaded for ~14 secondsduring which time 420 equdly spaed
projections wereacquired. This datasetwasusedto reconstruct fully sampledblurred
image volume using the conventionh FDK agorithm (e.g the prior image) Then the
dataset wasretrospetively gatedinto 19 phasesacwrdingto the recordel ECG signal
(heat rate~ 95bpm) andimageswerereconstructedavith the PICCSalgorithm.

Resuls:

CardiacMR wasusedas the gold standad dueto its high tempoa resolution The same
shortaxis slice was selectedfrom the PICCSCT datasd andthe MR data set Manual
contourng on the peak systolicarnd peakdiastolic frameswas performedto assesghe
ejectionfraction contributionfrom this single plane. The calculated ejectionfractions
with PICCSCT agred well with the MR results.

Conclusion:

We havedemonstrate the ability to usea slowly rotatinginterventonal C-arm sygemin
order to make measuements of cardiac function. The new technique provides high
isotropic spatialresolution(~0.5mm) alongwith high temporalresolution(~ 33 ms). The
evaluatio of cardiacfunction demonstratedgeementith singde slice cardiacMR.



