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[ Abstract] Objective To study the impact of different reconstruction parameters on image quality
and resolution of small lesions in digital PET/CT images. Methods This was a restrospective cohort study.
From April 2021 to June 2021, 45 cancer patients (28 males, 17 females, age 67(62,76) years) who un-
derwent "*F-FDG PET/CT imaging at Beijing Hospital were included. Circular soft tissue density lesions
with a maximum diameter of <8 mm (referred to as small lesions) were collected from digital PET/CT ima-
ges of patients, and only extrapulmonary lesions were selected for analysis. The basic reconstruction methods
of PET images included ordered subset expectation maximization ( OSEM ) and point spread function
(PSF). The reconstruction parameter packages with excellent image quality were selected after pre experi-
ment, including A reconstruction (reconstruction volume 4 mm X4 mmX 4 mm, 3 iterations, 17 subsets), B
reconstruction ( reconstruction volume 2 mm X 2 mm X2 mm, 3 iterations, 17 subsets), C reconstruction
(reconstruction volume 2 mm X 2 mm X 2 mm, 3 iterations, 8 subsets), based on the reconstruction pa-
rameters with PSF iterations set to 5 and regularization factor set to 10. Blind visual analysis of image quality
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in reconstructed PET images were conducted and target-to-background ratios for small lesions were calculat-
ed. The measurement data were compared using Kruskal-Wallis rank sum test, one-way analysis of variance,
and Bonferroni correction. Results Small lesions were detected via PET maximum intensity projection ( MIP)
images, and 121 small lesions were identified using A reconstruction, while 155 small lesions were detected
in both B and C reconstruction. Finally, 93 eligible small lesions ( extrapulmonary lesions) were included in
the study. The proportion of excellent image clarity from high to low was B reconstruction (57.0% ,53/93), C
reconstruction (38.7%,36/93) , and A reconstruction (4.3% ,4/93) ; the proportion of excellent image uni-
formity from high to low was C reconstruction (67.7% ,63/93), A reconstruction (25.8% ,24/93), and B
reconstruction (6.5% ,6/93) ; the proportion of excellent image contrast from high to low was B reconstruc-
tion (51.6% ,48/93), C reconstruction (46.2% ,43/93), and A reconstruction (2.2% ,2/93). The differ-
ences in clarity, uniformity, contrast and comprehensive scores among the reconstructions were all significant
(H values: 89.78, 87.56, 91.09 and 73.87, all P<0.001). Except for the P value of 0.051 between the
contrast of C reconstruction and the contrast of B reconstruction, multiple comparisons showed that the
differences in the scores of each image quality dimension of reconstruction groups were significant (all P<0.01).
The target-to-background ratios of small lesions from high to low were 13.53+7.69 for B reconstruction, 12.40+
6.54 for C reconstruction and 9.46+5.13 for A reconstruction ( F=11.42, P<0.001). There were significant
differences of target-to-background ratios between A reconstruction and B reconstruction, and between A re-
construction and C reconstruction ( both P<0.001) , while the P value between B reconstruction and C recon-
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struction was 0.077. Conclusions Reducing the reconstruction volume can further improve the image quality

and target-to-background ratio of small lesions in digital PET/CT. Adjusting the number of iterations appro-

priately on this basis can achieve better visual image quality.
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