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[ Abstract] Objective To study whether Bayesian penalized likelihood ( BPL) and its optimized
reconstruction algorithm can improve the reconstructed image quality of low count total-body PET. Methods
Eight patients (5 males, 3 females, age (67.2+6.3) years) who underwent hybrid *F-FDG PET/MR total-
body scans at Department of Nuclear Medicine in Union Hospital, Tongji Medical College, Huazhong Uni-
versity of Science and Technology were collected retrospectively from January to June in 2023. Total-body
PET/MR images of them were included and list-mode data were reconstructed with four methods, namely
25% counts conventional reconstruction ( group 1), 100% counts conventional reconstruction ( group 2) ,
25% counts BPL reconstruction (group 3), and 25% counts optimized BPL reconstruction ( group 4). At
last, 32 total-body PET images were obtained. SUV  _ and SUV . in different ROIs and tumor metabolic
volume (MTV) were measured. Total lesion glycolysis (TLG) and parameters of image quality including the
ratio of lesion to background (L/B) and image signal-to-noise ratio (SNR) were calculated. Then the differ-
ences in all the parameters among the four groups were analyzed by repeated measures analysis of variance
and Friedman test. Quantitative differences between BPL reconstruction and optimized BPL with the 100%
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counts conventional reconstruction were compared respectively by using the Bland-Altman ( BA) plot. Results
For the inter-group comparison, except for SUV . in the muscle (F=0.38, P=0.767), SUV,  and
SUV,,.,, in other ROIs were statistically different ( F values: 8.15-36.08, X*=18.15, all P<0.01), as well
as MTV and L/B (X* values: 10.65, 13.35, P values: 0.014, 0.004) , but not for TLG (X>=4.95, P=
0.175) or SNR (F=2.64, P=0.076). For the pairwise comparison, the differences between group 2 and
group 3 were the most significant (all P<0.05). Compared with group 2, there were no significant differ-
ences for SUV__and SUV .. of the cerebellar cortex and lesions in group 4 (all P>0.05) , as well as MTV
and I/B (both P>0.05). In addition, compared with group 1, SUV___ of liver and muscle in group 2 were
decreased (both P<0.05), while there were no significant differences in group 4 (all P>0.05). BA plots
showed that the differences of SUV, MTV, and TLG between group 4 and group 2 were smaller obviously
than those between group 3 and group 2. Conclusion BPL reconstruction can improve low focus detection
sensitivity induced by low counts, but it will cause significant changes for PET quantification, which can be
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solved by optimized BPL reconstruction.
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