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Elucidation of the Efficacy of Low Tube Voltage Combined
with AIIR in Suppressing Hip Prosthesis CT Artifacts

HU Yongzhi, WU Pengfei, CAO Da, WANG Binbin,
TANG Yuxia, WANG Shouju, WANG Chuanbing™

Department of Radiology, The First Affiliated Hospital with Nanjing Medical University, Nanjing 210029, China

Abstract: Objective: To investigate the efficacy of low tube voltage combined with artificial intelligence iterative reconstruction
(AIIR) in suppressing metal artifacts during pelvic CT scans after hip arthroplasty. Methods: Data from 46 patients with hip
replacements who underwent pelvic CT scans at our hospital were retrospectively collected and divided into a screening group
(80kVp) and a clinical group (120kVp). Conventional reconstruction and AIIR reconstructions at levels 1 ~5 were performed.
Subjective scoring of “wax-like” appearance and overall image quality was conducted. Regions of interest (ROI) were drawn to
calculate ACT of muscle, ACT of fat, SD of artifacts, SD of background, MAI, and CNR. Pairwise comparisons were made within
each group, and the optimal reconstruction method within the screening group was compared with all methods applied in the clinical
group. Volume CT dose indices were also compared. Results: As the AIIR level increased, the overall image quality score improved
(better than conventional reconstruction), and the “wax-like” appearance decreased (no significant difference between AIIR level 5
and conventional reconstruction). With increasing AIIR level, image noise displayed an upward trend in both the screening and clinical
groups, while CNR decreased. MALI increased in the screening group, but no significant difference was observed in the clinical group.
However, both groups performed better than that obtained from conventional reconstruction. No significant differences were found in
ACT of muscle and ACT of fat between AIIR levels, but AIIR significantly reduced these values in the screening group. The volume
CT dose index of the screening group is significantly lower than that of the clinical group. There was no significant difference in ACT
of muscle or fat between optimal AIIR level 5 in the screening group and all reconstructions in the clinical group, but other objective
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indicators showed differences. Subjective scores showed no significant difference between the clinical group and AIIR level 5, and all

were better than other reconstructions. Conclusion: In pelvic CT scans of patients after hip arthroplasty, AIIR level 5 is the optimal

level, and can significantly suppress noise and metal artifacts and improve CNR. Combining 80kVp with AIIR level 5 reduces the

radiation dose below that required with 120kVp, while maintaining comparable subjective image quality.
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Table 1 Kappa values of physicians’ subjective scoring of different reconstructions
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Fig.2 Distributions of ‘Wax-like” appearance and overall quality scores
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Table 2 Objective indicators of different reconstruction types
i 4l i R4
i H
R AlIR 1 AlIIR 2 AIIR 3 AIIR 4 AIIR 5 W AlIR 1 AlIIR 2 AIIR 3 AIIR 4 AIIR 5
51.35 16.94 17.87 17.99 17.98 18.06 21.24 9.76 9.35 9.96 9.98 10.03
ACTy,y (27.35, (7.94, (9.05, (8.34, (8.32, (8.24, (3.89, (5.85, (4.95, (5.92, (5.90, (6.02,
77.33) 33.74) 35.97) 35.92) 35.89) 35.83) 59.93) 23.53) 23.46) 23.45) 23.41) 23.40)
26.52 .79 984 9-89 10.02 10.06 2545+ 14.42 + 14.42 + 1439+ 14.35 + 1437 +
ACTyy; (1031, (7.74, (7.58, (747, (7.40, (7.36, 2275 11.63 11.60 1155 11.50 1152
47.64) 19.03) 18.93) 18.90) 18.41) 18.93) ’ ’ ’ ’ : ’
54.89 22.52 23.07 23.49 24.52 25.23 25.24 10.22 10.91 11.95 12.78 13.40
SDy,  (45.76, (16.28, (17.01, (17.59, (18.34, (19.13, (21.92, (7.64, (8.55, (9.37, (10.06,  (10.74,
61.55) 31.51) 32.08) 32.15) 32.79) 33.73) 2591) 12.90) 13.50) 14.06) 14.60) 15.12)
21.98 84l 9.92 11.02 12.31 13.09 11.90 + 4.82+ 5.86 + 6.86 + 7.82+ 8.66 +
SDy  (19.11, (5.38, (6.72, (8.10, (9.48, (10.51, 1.45 135 1.23 117 114 118
24.94) 9.94) 11.03) 12.22) 13.41) 14.24) : ’ ’ ’ ’ ’
48.96 20.45 20.78 20.41 21.41 21.69 21.55 8.66 9.00 9.30 9.57 9.82
MAI  (39.99, (13.91, (14.28, (13.57, (14.38, (14.35, (18.44, (5.54, (5.76, (6.00, (6.23, (6.40,
56.84) 30.47) 30.73) 30.47) 30.78) 31.27) 22.39) 12.00) 12.17) 12.28) 12.24) 12.20)
754 1647 1428 1282 dLad 1038 00, 99904 2438+ 2132+ 1883+ 1688+
CNR (5.61, (11.49, (10.47, (9.40, (8.67, (8.00, 4.00 1035 6.90 570 4.62 374
9.65) 29.03) 20.87) 17.95) 15.65) 12.98) : ’ ’ ’ ’ ’
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Table 3 Comparisons of AIIR 5 in the screening group and different reconstruction types in the clinical group
TiH R ATIR 1 AIIR 2 AIIR 3 AIIR 4 AIIR 5
“UHAZ IR PF —1.328 (0.184) —5.417 (<0.001) —5.410(<0.001) —5.411(<0.001) —4.323 (<0.001) —0.146 (0.884)
AR Ry —5.485 (<0.001) -5.328 (<0.001) -5357(<0.001) —4.477(<0.001) —4.207 (<0.001) —0.647 (0.518)
ACT —0.300 (0.764) -1.351 €0.177 —1.601 (0.109) —1.401 €0.161) —1.426 (0.154) —1.426 (0.154)
ACT —-1.176 (0.240) -0.163 (0.871) —0.150 (0.881) —0.150 (0.881) —0.150 (0.881) -0.125 (0.900)
SDyyz —0.150 (0.881) —4.678 ( <0.001) —4.578 (<0.001) —4.503 ( <0.001) —4.453 (<0.001) —4.378 ( <0.001)
SD s —-1.026 (0.305) =5.103 (<0.001> —5.103 (<0.001> —5.103 (<0.001) —4.953 (<0.001) —4.528 (<0.001)
MAI —0.350 (0.726) —4.903 (<0.001) —4.678 (<0.001) —4.328 ( <0.001) —4.028 ( <0.001) —3.727 (<0.001)
CNR —0.225 (0.822) =3.752 (<0.001) -3.652 (<0.001) —3.527 (<0.001) —3.477 (0.001) —3.352 (<0.001)
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Fig.3 Comparison of conventional reconstruction with AIIR level 5 reconstruction images
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