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[Abstract] Objective: To compare the impact of deep learning iterative reconstruction (DLIR) al-
gorithm with adaptive statistical iterative reconstruction algorithm veo (ASIR-V) on image quality in a
phantom study. Methods: The GE Revolution Apex CT was used to perform routine dose (CTDI of
11. 5mGy; Group A) and low dose (CTDI of 4. 22mGy ; Group B) scans on the JIS phantom. The origi-
nal scan data from Group A was reconstructed using the conventional 30 %-weighted ASIR-V ;while in
Group B,filtered back projection (FBP),30%-ASIR-V,60%-ASIR-V,90%-ASIR-V,and low,medium
and high levels of DLIR (DLIR-L,DLIR-M,DLIR-H) was used for image reconstruction. The CT va-
lues and their standard deviation (SD) values (image noise) were measured within the ROIs (area of

135mm?*) in the JIS phantom tubes on the images with each reconstruction algorithm in both groups,
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and the signal-to-noise ratio (SNR) was calculated. Three radiologists subjectively scored the images
based on noise and resolution (spatial/contrast resolution) using a 5-point scale (5 points=very good;
4 points=generally good;3 points=meeting clinical diagnostic requirements;2 points= partially recog-
nizable;1 point=completely unrecognizable). One-way ANOVA was used to compare the CT values,
SD values,and SNR of the images reconstructed using different algorithms, with a significance level of
P<C0. 05 indicating a statistically significant difference. Fleiss Kappa test was used to assess the con-
sistency of the subjective scoring. Results: The CTDI for Group B was 4. 22mGy, which decreased by
63. 3% compared to Group A (11. 5mGy). Under the same weighted iterative algorithm (30%-ASIR-
V) ,the SD of the images was elevated by 68. 33% in the low dose compared with the conventional
dose,and the subjective scores of image noise and image resolution were lower in the low dose than in
the conventional dose. In the low-dose group,the SD of FBP,30%-ASIR-V,60%-ASIR-V,90 %-ASIR-
V,DLIR-L, DLIR-M and DLIR-H reconstructed images were 31. 33+ 2. 51,25. 21 2. 47,19. 43+
1.76,13.76+1.39,21.334+2.09,21.33+2.09 and 13. 84=+1. 42, respectively. Compared with the FBP
algorithm, the iterative algorithm with different weights and the DLIR algorithm with different levels
could reduce the image noise (all P<C0.05),and the SD was lower as the ASIR-V weight or DLIR le-
vel increased;and the subjective scores of the image resolution decreased with the ASIR-V weight,but
increased with the DLIR level increases. Compared with FBP,30%-ASIR-V,60%-ASIR-V and DLIR-
L,DLIR-M algorithms,DLIR-H algorithm significantly reduces the image noise (all P<C0. 05),and the
subjective scores of image noise and resolution of DLIR-H algorithm are higher than other algorithms.
Conclusion ; The application of deep learning image reconstruction algorithms can improve image quali-
ty (noise and resolution),and low-dose scans combined with deep learning reconstruction algorithms
can achieve image quality comparable to that of conventional dose scans.
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