
AbstractID: 8966 Title: Image reconstruction from sparse data in breast CT
Purpose:Becausebreast CT acquires projectiondataat a largenumberof views and
involvesno breastcompression,theradiationdoseinvolved maybesignificant. In this
study,we investigateimagereconstruction from projections acquiredat a smallnumber
of viewsin breastCT, thuspotentiall y reducingtheradiationdoseto thepatient.

Method and Materials: A clinical trial hasbeencarriedout at UC-Davisusing their
breastCT scanner.Circular conebeamprojections areacquiredat 500viewsover360
degreesfor eachpatient. Based on compressedsensingapproach,we havedevelopedan
algorithm for imagereconstructionfrom sparsedata,which involvestheminimizationof
thetotal variation(TV) of theunderlying image functionsubjectto thedatacondition.
We haveappliedtheTV-based algorithm to reconstruct breast images from patientdata
acquiredin theclinical trial studies.Thereconstructedimagesarecomparedto those
reconstructedby theFDK algorithm.

Results: Imagereconstruction wasperformed usingbothTV andFDK algorithmsfor
patientdatasetsacquiredonly at 50 viewsand100views.Theresultssuggestthatimages
obtainedwith theformer are superior to thatobtainedwith thelatter.Imageswerealso
reconstructedby theFDK algorithm from thefull datasetscontaining500views,which
are regardedasthegold standard in this study. A comparisonshowsthattheTV
reconstructionsfrom sparsedata canrevealmostof thedetailsthatareobservedin the
FDK reconstructionfrom full data.

Conclusion: An initial comparativestudysuggeststhat theTV reconstructionsfrom
sparse datacanreveal mostof thedetailsof a patient breast. A potentially significant
implication is thattheTV-basedalgorithm mayleadto a reductionof radiation dosein
breastCT imaging.
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