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Objective: Two SRImplementations(original and new)havebeenrecently proposed
to improvePETimageresolution and SNR (IEEE Med.Img.,2006,25,p137-147& J
Nucl Med.2007;48:411P). Theseimplementations however,areperformed
retrospectively following imagereconstruction. Theobjective of this abstractis to
proposea prospective SR-Incorporatedreconstruction (SRIR) methodandcompareit
to nativePETreconstruction (NR).
Materials and Methods: A 2D digital phantom consisting of 107 counts and
containing variousspheres (3.6-32mm diameter) was simulated in a PET scanner.The
digital phantomwasforward-projectedand poisson noise was addedto generate the
corresponding sinogram. Four suchsimulations/sinogramsweregenerated eachtime
by shifting the phantomalong X or Y axis by 1.8 mm. These sinograms were then
processedusing a SRIR algorithm (supporting document) to produce a new
(New-SRIR) andoriginal (Original-SRIR) SR image. The imageswerereconstructed
in a 46 cm FOV usingOSEM (21 subsets, 2 iterations). In addition, a 256*256 NR
was also generatedfrom the first sinogramusing the sameFOV. The threeimages
(Original-SRIR, New-SRIR, NR) were comparedusingSNR andline profiles drawn
acrossthe two smallest spheres. To assess noisecontent,a 2-D FFT wasalso applied
to a squareROI drawn in the backgroundof thethreeimages.
Results: Lineprofiles of all imagesshowedsimilar resolution andcontrast.However,
theoriginal andnew-SRIR showedon average17.5and 10.3%higherSNR compared
to NR respectively. The Original-SRIR had a 6.5% higher SNR versusnew-SRIR.
FFT analysis indicated that NR containsmore high-frequency noisecomparedto the
two SRIRs. Noisecontent in theoriginal-SRIRwaslesscomparedto thenew-SRIR.
Conclusion: SRIR processing has similar resolution and contrastbut higher SNR
comparedto NR of PET images.


