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Optimisation of PET-CT – 
Acquisition & Reconstruction 
Dusty M. York (SNMMI, Chattanooga), Leesa A. Ross (Chattanooga)

Acquisition and reconstruction are an important step in the scanning process.  Without standards and protocols 
the patient outcome may su� er. For the emission image, acquisition time changes according to administered 
activity, patient body weight, 2D versus 3D, count rate capability, and sensitivity of the PET scanner.  PET images 
can be acquired in 2D or 3D mode.  Acquisition systems with septa are 2D scanners.  Some scanners are capable 
of 2D and 3D.  Dynamic images may also be obtained when a speci� c area is to be imaged as a � ow study.  If 
the system is capable of it, images may be acquired in list mode.  For certain disease states dual time point 
imaging may be bene� cial.  Reported data should include the type of isotope utilized, the patient’s height and 
body weight, FDG activity administered, assay time, and time of injection.  This aids in Standardized Uptake Value 
(SUV) reporting.  

The typical PET/CT scan utilizes a topogram followed by single or multiple helical CT scans.  CT can be performed 
for either attenuation correction, anatomical alignment, or for an optimized diagnostic scan.  The milliampere-
second setting is a combination of variables, patient size, tissue type, exam parameters, pathology and type of CT 
scan.  No matter the purpose, CT acquisition parameters, such as pitch, rotation time, slice thickness, increment, 
voltage and tube current, are selected depending on the purpose of the CT scan.  Attenuation correction is 
critical for both visual and quantitative accuracy of PET images. Attenuation will vary from patient to patient due 
to body make-up and size.  Contrast may be utilized when performing the CT portion of the scan to enhance 
anatomy.  This can be through oral or intravenous administration.  The CT for attenuation correction should be 
acquired during restful phase or shallow breathing.  

Image formation and reconstruction methods can vary greatly among equipment manufacturers.  Image 
formation begins with the raw data � rst being formatted into sonograms.  The sonograms are then reconstructed 
into axial image slices and corrections are then applied.  Other projection planes can then be created.  PET/CT 
image reconstruction is similar to SPECT.  During reconstruction the data is normalized and corrections are 
applied.  Reconstruction algorithms are generally classi� ed into two methods:  analytical and iterative.  The most 
common analytical image reconstruction method is � ltered back-projection (FBP).  FBP has been replaced by 
iterative methods.  Iterative reconstruction is the process of creating estimates of actual radiopharmaceutical 
distribution in an object.  Maximum likelihood expectation maximization (MLEM) and ordered subset expectation 
maximization (OSEM) are both iterative algorithms.  Image reconstruction di� ers for 2D and 3D imaging.  3D 
image reconstruction requires additional steps and is computationally intense.  Fully 3D reconstruction is only 
available on modern scanners, but is the standard on new equipment.  Along with reconstruction algorithms, 
the data must also undergo � ltering.  The most common � lter utilized in PET whole body imaging is the Gaussian 
� lter.  Other factors that must be considered in the reconstruction process include scatter correction, and point 
spread function correction. 

(to be continued on page 14)
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Due to issues beyond the control of the technologist, common artifacts can be demonstrated on the PET/CT 
scan due to partial volume e� ect, metallic implants, respiratory motion, contrast medium, and truncation.
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