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• In whole-body (WB) dynamic PET imaging, acquisition is performed sequentially over bed 
positions to achieve whole body coverage, introducing large temporal gaps in the acquired data. 

• The objective of this work is to study the effect of temporal gaps on quantification of FDG 𝐾𝑖 from 
Patlak analysis and compare reconstruction methods and acquisition protocols. 

• The brain Zubal [1] phantom was used to simulate dynamic scans for a single bed and 3 different 
WB protocols. The reconstruction methods listed bellow were evaluated over 50 noise replicates.

• 3D: Frame by frame 3D reconstruction, followed by post reconstruction
Patlak analysis.

• 4D Spectral: Dynamic reconstruction with Spectral basis functions (4, 7 or 15) 
and Nested-EM [2], followed by post reconstruction Patlak analysis.

• 4D Patlak: Direct Patlak dynamic reconstruction within the Nested–EM
framework, using the Patlak coefficients as time basis functions.
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Introduction and study setup
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Analysis and Results

Conclusions and Future directions

• Patlak analysis performed at the ROI (Cortex) level: In this analysis all algorithms converge to similar levels of 𝐾𝑖 bias. For the SB protocol convergence is 
slower due to the higher number of frames, but in the case of WB protocols all reconstructions demonstrate similar convergence behaviour.

• Patlak analysis performed at the voxel level (parametric imaging): Analysis over the Cortex ROI showed for 3D reconstruction and post-recon ordinary 
least squares fitting that 𝐾𝑖 bias increases with iteration and doesn't converge. In contrary both 4D algorithms demonstrate convergence, with similar bias 
levels to the TAC ROI analysis above. 

• All 4D reconstruction algorithms in WB protocols provided 𝐾𝑖 estimates with lower stdv than that of 3D reconstruction in WB and SB protocols.

• For the simulated non-reversible two tissue compartment models, the Spectral model with 4 exponentials showed better performance over the algorithms 

with higher number of exponentials and direct Patlak 4D reconstruction, for all cases of WB acquisition protocols.

• A comparison of WB protocols shows that WB2 and WB3 have better performance over WB1, in terms of bias and noise levels.

• Further evaluation using non-linear fitting methods and direct reconstruction with non-linear models is required to better differentiate for the differences 

between whole-body dynamic protocols, as these models are more sensitive to the noise of the dynamic data. 

Standard deviation values for bias level of -17%

SB WB1 WB2 WB3

Frame by Frame 1.88E-06 2.89E-06 2.49E-06 2.90E-06

4D Patlak 1.05E-06 1.82E-06 1.55E-06 1.73E-06

4D Spectral_4Exp 7.69E-07 1.42E-06 1.19E-06 1.09E-06

4D Spectral_7Exp 1.92E-06 1.56E-06 1.30E-06 1.26E-06

4D Spectral_15Exp 1.45E-06 1.56E-06 1.31E-06 1.26E-06

Standard deviation values for bias level of -17%

SB WB1 WB2 WB3

Frame by Frame OLS 1.93E-06 2.69E-06 2.45E-06 2.68E-06

4D Patlak 1.05E-06 1.82E-06 1.55E-06 1.73E-06

4D Spectral_4Exp 8.03E-07 1.42E-06 1.23E-06 1.09E-06

4D Spectral_7Exp 2.10E-06 1.54E-06 1.29E-06 1.25E-06

4D Spectral_15Exp 1.57E-06 1.56E-06 1.29E-06 1.26E-06

Example WB acquisition protocol of 5 Beds

Framing of bed position #2 for the WB dynamic protocols with 5 bed positions
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ROI 𝐵𝑖𝑎𝑠 and 𝑆𝑡𝑑𝑣 over replicates ℜ :

𝑇𝐴𝐶ℜ 𝑗
𝑃𝑡𝑙𝑘

𝐾𝑖 ℜ( 𝑗 ∈ 𝐶𝑜𝑟𝑡𝑒𝑥) ≔ 𝜃𝑗

Parametric ROI 𝐵𝑖𝑎𝑠 and 𝑆𝑡𝑑𝑣
over replicates ℜ:
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Mean and Stdv images from SimWB1 at iterations with 
matched 𝜎𝑅𝑂𝐼= 0.6  
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ROI TAC Metrics

Parametric ROI Metrics, for voxels 𝑗 ∈ 𝐶𝑜𝑟𝑡𝑒𝑥

Voxel-wise ROI Metrics, for Cortex ROI
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