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[ Abstract] Objective To investigate the optimization of *Tc™-macroaggregated albumin ( MAA)
SPECT imaging quality using deep learning-based sparse projection reconstruction by comparing with full-angle
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projection and sparse projection reconstructions. Methods A retrospective cross-sectional analysis was con-
ducted on 51 liver tumor patients (34 males, 17 females, age 60(51,65) years) who underwent *Tc"-
MAA SPECT/CT hepatic arterial perfusion imaging at Tianjin Cancer Hospital Airport Hospital between
March 2023 and June 2025. A deep learning model based on U-Net architecture was constructed and trained.
The full-angle projection (60 angles) reconstructed images were designated as Al group, the sparse projec-
tion (15 angles) reconstructed images were A2 group, and the deep learning-assisted sparse projection re-
construction images were A3 group. Two physicians independently performed subjective assessments of the 3
image sels using a 3-point scale, and the inter-rater agreement was analyzed using Kappa test. The maximum

counts (Counts,, ) in the tumor perfusion area and the standard deviation of counts ( Countsg,) in a homo-

geneous non-tumor liver perfusion region were obtained via the post-processing workstation to calculate the
lesion signal-to-noise ratio (SNR). Parameters of quantitative image analysis including root mean square er-
ror (RMSE) , mean absolute error (MAE) , peak signal-to-noise ratio (PSNR) , and structural similarity
index measure (SSIM) were obtained. The deviations of quantitative parameters between A2 and A1 ( deno-
ted as A, ) and between A3 and Al (denoted as A;,) were compared. The Friedman test ( Bonferroni cor-
rection for post-hoc test) or Wilcoxon signed-rank test was used to analyze data differences. Results The
two physicians demonstrated high inter-observer agreement in subjective scoring of Al, A2, and A3 groups
(K values: 0.94, 0.96, and 0.94; all P<0.001). The median visual scores for the 3 groups were 3(3,3), 1(1,
2), and 3(3,3), respectively, with significant differences observed between Al and A2, and between A2
and A3 (F=91.46, P<0.001; Bonferroni correction P<0.001 for both). SNR values differed significantly be-
tween A2 and Al, and between A2 and A3 (F=79.33, P<0.001; Bonferroni correction P<0.001 for both).
The A, , deviations for RMSE, MAE, PSNR, and SSIM were 4.557(1.601,8.103), 0.171(0.080,0.410),
55.446(51.834,57.760) dB, and 0.963 (0.946,0.973), respectively. The A,, deviations were 4.548
(1.600,7.656) , 0.163(0.079,0.379) , 55.598(51.860,57.943) dB, and 0.967(0.954,0.980) , respec-
tively. The differences between the 2 deviation groups (A, vs A;,) were statistically significant ( Z values:
-5.45 10 5.89, all P<0.01). Conclusions The U-Net model significantly improves *Tc"-MAA SPECT/CT
image quality from sparse projection. It enables a reduction in acquisition time, providing vital technical
support for accurate™Y-selective internal radiation therapy.
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