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Purpose: Intra-operative threedimensionalimaging via FP-CBCT (flat-panelcone-beam
computedtomography)offers high spatial resolutionandtheability to imagelow contrast
structuressuchassoft-tissue. However,repeatedFP-CBCT scanningrequiresirradiation
of the patientfor each subsequentacquisition. The aim of this work is to significantly
reducethe delivereddose for monitoring andverification scanning, by using a planning
scanto constrain thereconstruction.
Method and Materials: An extension to compressed sensing (CS) has recently been
proposedwherein a prior imageis utilized as a constraint in the image reconstruction
procedure (i.e. Prior Image ConstrainedCompressed Sensing - PICCS). The PICCS
frameworkwas usedhere on a clinical neuro-interventionalC-arm system. Geometric
calibration wasincorporated into thealgorithmthroughmeasured projection matricesof a
knownphantom.
Results: The clinical taskof placing a needle into a targetwassimulated with phantom
and cadaverexperiments. A full range of tomographic angleswas explored from 10
degreesto 200 degrees. In the phantom experimentsthe delivereddose used for the
reconstruction was twenty times less than the planning image. In the cadaver
experimentsPICCS imageswere reconstructedwith a dosereductionfactor of ten. The
needlewaswell visualized in thetomosyntheticplanes(e.g. coronal planesfor a PA arc)
for all acquisitionsand the PICCS algorithm enabled improved reconstruction of the
backgroundanatomycomparedwith CSandstandardFBP.
Conclusion: ThePICCSalgorithm enabled reconstructionof the needle introducedfrom
few views,while maintainingthebackgroundanatomy. If a tomosynthesisacquisition is
chosen theorientationof thearcwith respectto theobject of interestis no lessimportant
than with standardimagereconstruction. Experimentaldataindicatesthat a significant
undersamplingis acceptable(e.g. an order of magnitude dosesavings)when using the
PICCSreconstructionalgorithm.


