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[ Abstract] Objective To evaluate the impact of penalization factor (B8) value on image quality
and semi-quantitative analysis for PET/CT with Q.Flex, and explore the optimal B value for image reconstruc-
tion. Methods A phantom study was conducted using the National Electrical Manufacturers Association
(NEMA) /International Electrotechnical Commission (IEC) image quality phantom. A retrospective cross-
sectional study was performed on 74 patients (40 males, 34 females, age: 61(39,73) years; 83 hyper-
metabolic pulmonary nodules) who underwent *F-FDG PET/CT imaging in Tianjin Cancer Hospital Airport
Hospital between June 2022 and November 2024. All PET images were reconstructed using Q.Clear algorithm
(B values: 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000) with Q.Flex. The following quantitative
parameters were analyzed; SUV, metabolic tumor volume (MTV) , total lesion glycolysis (TLG), and sig-
nal-to-noise ratio (SNR). Visual scoring was performed in PET images by two physicians. The Kruskal-Wallis
rank-sum test was used to compare the differences in quantitative parameters among different 8 value groups,
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while Kappa test was employed to analyze the consistency of visual scores. Results Both the phantom and
clinical study showed that SUV _  and SUV decreased as B values increased, while SNR had an increas-
ing trend, but significant differences among different 8 value groups were only found in clinical data ( H val-
ues: 20.65, 36.35, 55.63, all P<0.05). Peak of SUV (SUV,, ) had a decreasing trend, while MTV
slightly increased and TLG were relatively stable as B values increased, with no statistical difference among
different B value groups (H values: 0.88-15.42, all P=0.05). The image scoring between the two physi-
cians demonstrated good consistency (tumor conspicuity: Kappa=0.65; image clarity; Kappa=0.63; both P<
0.05). The differences of scores in tumor conspicuity and image clarity across different 8 value groups were
both significant ( H values; 419.29, 442.80, both P<0.001). The highest median score (5(5,5)) with
highest agreement rate between the two physicians (94.0% ,78/83; 97.6% ,81/83) was observed at 8 being
500. Conclusion For *F-FDG PET/CT with Q.Flex, 8 value set as 500 is thought to be optimal, which
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providing best image quality.
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