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Purpose: A novelFourier-basediterativeacquisition andreconstruction method, termed Equally-SlopedTomography(EST), hasbeen
developed for reconstructing an imagefrom an undersamplednumberof projections. We review this method and presentthe first
series of comparativeexperimentsand simulations quantifyingtheimagequality andthedosereductionthroughthis method. Method
and Materials: UsingtheMOBY whole bodymousephantom andtheZubalwholebodyhumanphantom,CT simulationsof ESTvs.
fil tered back projection (FBP) and iterative algebraic methods were performed as function of numberof projectionsand flux. The
reconstructionimage quality was quantified using SNR and CNR of contoured organs,modulationtransferfunction (MTF), and
Fourier ring correlation (FRC). The simulations were experimentally verified using a cone-beam x-ray microCT scanner. A
microfluidic resolution phantom and a MTF phantomwere manufacturedto quantify the experimental image quality. Using the
microCTphantoms, the resolution, SNR, andCNR weretabulatedasa function of flux and numberof projections.Usingthis data,a
dosereduction factor was calculated by determining the flux and number of projections that resulted in an equivalentSNR and
resolutionfor EST relative to conventionalreconstructions. Results: For the samenumberof projections and flux, all simulatedand
experimentalreconstructions via EST resulted in better or equivalent SNR,FRC, andresolution relativeto FBP. The dosereduction
factor basedon theSNR and resolution equivalencecriteriawas35-45%for reconstructionswith thenumberof projectionsabove the
Nyquist criteria and 40-50% dosereduction whenthe number of projections is undersampled. Conclusion: The results indicatethat
EST provides an effective method for dose reduction in CT and warrants further investigation. Conflict of Int erest: Research
sponsoredby TomoSoft Technologiescorporation.


