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[ Abstract] Objective To evaluate the application value of CT metal artifact correction technology (MAC™) in
CT review after total hip replacement. Methods A total of 72 patients who underwent CT re-examination after total hip
replacement from December 2018 to March 2020 were enrolled, and the original data were reconstructed by filter backup
projection (FBP) and MAC. Select three identical levels in the two sets of reconstructed images and place the same ROL
The selected levels were the initial level, central level, and lower edge of acetabulum. Measure the CT and noise (SD) of
metal high and low density artifacts of the three levels area, as well as metal hip joint space, metal para-bone tissue,
muscle, bladder and subcutaneous fat, and calculate the average value. Subcutaneous fat value was used as a reference to
calculate the SNR and CNR of metal implant para-bone tissue, muscle and bladder. Two radiologists scored the two groups
of reconstructed images using blinded method, Kappa’s test was used to compare the homogeneity. Results There were
differences between the two groups of reconstructed images in high- and low-density artifact areas, joint gap CT values,
and image noise. Compared with the FBP group, the CT value of the high-density area and the joint space of the MAC
group decreased, the CT value of the low-density area increased, and the noise value of each area decreased. The SNR and
CNR of metal adjacent bone tissue, muscle and bladder were higher in the MAC group than those in the FBP group, and
the difference was statistically significant (P<0.05). The difference in subjective scores between the two groups was
statistically significant (Z=—6.564, P<0.05). 2 radiologists had moderate consistency with Kappa value of 0.72 on FBP
group, and good consistency with Kappa value of 0.85 on MAC group. Conclusion MAC™ in CT review after total hip
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replacement can reduce metal artifacts, make the joint space more clear, and improve the quality of CT images.

[ Key words] Metal artifact
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Algorithm Hip joint space
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Fig 1 Male patient, 65 years old, one week after right hip arthroplasty, CT review of FBP (A) and MAC (B) post-processing algorithm image in ROI

settings (reconstructed 1 mm image)

ROI were placed close to the metal implant, in the hypo- and hyperdense region (green ROIs), hip joint space (red ROI), adjacent bone (blue ROI), psoas muscle

(yellow ROI), bladder (black ROI), subcutaneous fat of contralateral buttocks (orange ROI).
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Table1 Comparison of CT value and image noise in hypo- and hyperdensity metal artifact areas, metal hip joint space between the two groups

CT value/Hu Image noise value
Group " Hyperdense Hypodense Metal hip Hyperdense Hypodense Metal hip
artifacst region artifacst region joint space artifacst region artifacst region joint space

FBP 72 383.39+145.34 —313.82+£137.25 134.97+272.62 71.20£55.25 59.91+£27.38 172.21+90.53

MAC™ 72 236.97+173.47 -163.90+15.74 38.50+112.60 53.15+47.13 41.68+17.46 89.82+79.28

t 13.352 —-8.834 3.397 8.803 6.520 8.777

P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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Table2 Comparison of SNR and CNR in the adjacent bone tissue, psoas muscle and bladder

SNR CNR

Group n . - . -

Adjacent bone tissue Psoas muscle Bladder Adjacent bone tissue Psoas muscle Bladder

(median (P, P5)) (X+5) (X+5) (median (P, Ps)) (median (P, Ps)) (X+5)

FBP 72 2.50 (0.63, 5.58) 2.79+2.23 -1.07£1.98 7.94 (5.03, 12.75) 8.78 (5.61, 12.18) 5.81+3.68
MAC™ 72 3.22 (2.01,5.77) 3.23+1.99 ~0.46+1.91 9.58 (6.22, 9.58) 9.77 (7.33, 13.54) 7.16+3.89
tiZ -2.870 —2.258 —-3.309 -2.911 -4.019 —4.083
P 0.004 0.045 <0.05 <0.05 <0.05 <0.05
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Fig 2 Female patient, 52 years old, 6 months after right hip replacement

A is an FBP reconstructed 1 mm image with a subjective score of 2; B isa MAC"™ reconstructed 1 mm image with a subjective score of 4.
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