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Metal artifact reduction in computed tomography
based on prior interpolation
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Abstract: Presence of metal artifacts in computed tomography (CT) is a major reason of degradation of
image quality. In this work, a novel metal artifact reduction (MAR) algorithm using prior interpola-
tion was developed to suppress metal artifacts in CT images. The prior image was generated by pre-
filtering, bone extraction, and soft tissue restoring procedures. This prior image was then
reprojected, and the estimation of surrogate data in the metal traces could be performed via the repro-
jections. Next, the corrected experiments were conducted on digital phantom and clinical data respec-
tively. The simulation experiment shows that results stem from prior interpolation MAR (PI-MAR)
have higher similarity of ideal phantom than those from linear-interpolation MAR (LI-MAR) and Nor-
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malized MAR (NMAR) algorithms. Clinical experimental results demonstrate that the new algorithm can

successfully suppress metal artifacts and clearly restore anatomical structure close to metallic implants. More-

over, the quality of reconstructed images can be greatly improved by the proposed algorithm,
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Fig. 1 Flowchart of the proposed MAR method
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Tab.1 Comparison of the mean CT number and the SD in all the ROIs

ROI F AR A AL Ji e 1R 45 LI-MAR NMAR PI-MAR
ROI 1 —7.9+4.1 24.84+79.6 41.8+76.3 13.8439.6 —6.9+22.6
ROI 2 2.0+7.4 —11.44202.7 50.5+88. 2 —20.0+17.6 —3.0+14.5
ROI 3 —8.54+5.5 —55.7+303.8 209.9+292.5 —51.2431.3 —10.5417.2
ROI 4 1.14+9.2 40.9+48. 4 —94.34-28.9 —1.3+10.2 3.1+9.6
ROI 5 1.7+11.3 23.04+55.8 —31.84+13.8 15.84-14.6 2.8+11.6
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Tab. 2 Rank of image quality
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A B A B A B A B
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