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Purpose Intra-operdive threedimensionalimagng via FP-CBCT (flat-panelconebeam
computedomography)ffers high spaial resolutionandthe ability to imagelow contrast

structuresuchassoft-tissue However,repeated-P-CBCT scanningrequiresirradiation

of the patientfor each subsguentacqusition. The aim of this work is to significantly
reducethe delivereddose for monitoiing and verification scaining, by usng a planning
scanto constain thereoonstruction.

Method and Materials: An extension to compresse sensng (CS) has recently been
proposedwhereina prior imageis utilized as a condraint in the image recorstruction

procedue (i.e. Prior Image ConstrainedCompresed Sensing - PICCS). The PICCS
frameworkwas usedhere on a clinical neuo-interventional C-arm sydgem Geoméric

calibration wasincorpomted into the algorithmthroughmeaured proection matricesof a

knownphantom

Resuls: The clinical task of plaang a nealle into a targetwas simulaed with phantom
and cadaverexpaiments. A full range of tomograhic angleswas explored from 10

degeesto 200 degees. In the phantom experimentsthe delivereddose used for the

recondruction was twenty times less than the planning image. In the cadaver
experimentPICCS imageswere reconstructedvith a dosereductionfactor of ten. The

needlewaswell visudized in the tomosynthetiglanes(e.g. corona planesfor a PA arc)

for all acquisitionsand the PICCS algorithm enabledimproved reconstructon of the
baclgroundanatomycomparedwith CSandstandard-BP.

Conclusion: The PICCSalgorithm enaled reconstructionof the neelle introducedfrom

few views, while maintainingthe badkgroundanatomy If atomasynthesisacauisition is

chosea the orientationof the arcwith respecto the object of interestis no lessimportart

thanwith standardmagereconstrutcion. Experimentaldataindicatesthat a significant
undesamplingis aceptable(e.g. an order of magitude dosesavings)when using the
PICCSrewmnstructionalgorithm.



