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The two major reconstruction methods in emission tomography are iltered backprojection 
(FBP) and iterative reconstructions. FBP is an analytic approach that does not allow modeling 
the noise in the backprojection step during image reconstruction. However, iterative reconstruc-
tions outperform FBP in handling noise such that regions of low-activity concentrations can be 
reconstructed with better noise properties.

The advances in SPECT and PET are directly tied to improving the quality and accuracy of the 
acquired projections either through the better correction algorithms. New reconstruction al-
gorithms for improving the quality of SPECT have recently become available. These products 
incorporate sophisticated corrections for scatter and spatial resolution along with noise suppres-
sion. This has provided improved spatial resolution with an increased signal-to-noise ratio (SNR). 
Vendors are using the improved image quality to reduce the acquisition time for myocardial 
perfusion and other SPECT studies by a factor of two. 

Statistically-based iterative algorithms in PET became feasible with clinically-acceptable recon-
struction times and have replaced the 3D FBP. The iterative OSEM algorithm was used initially has 
been improved. Reconstruction incorporating the PSF is termed High Deinition PET or HD∙PET, 
results in improved intrinsic resolution and uniformity throughout the FOV. HD·PET incorporates 
millions of accurately measured point spread functions in the reconstruction algorithms, which 
dramatically reduces blurring and distortion in the inal image. Ultra HD PET combining HD PET 
and TOF. The reintroduction of TOF PET results in a further improvement in SNR. 

Reconstructions algorithm needs to improve: random correct, attenuation correct, scatter cor-
rect, model detector performance especially parallax errors and manage motion, detecting 
small lesions in high-activity background, provide excellent spatial resolution and high contrast.
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