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Phantom study on reducing metal artifacts from hip prosthesis using dual-energy computed tomography
combined with metal artifact reduction algorithm LIU Zhuo, WEI Tuo, HONG Nan,et al. Department
of Radiology,People’s Hospital,Peking University,Beijing 100044 ,China

[Abstract] Objective: To quantify the reduction of metal artefacts of hip prosthesis using virtual
monochromatic spectral (VMS) images of dual-energy CT (DECT) scan combined with metal artifact
reduction (MAR) algorithm. Methods; The water-filled phantom with hip prosthesis was scanned using
a single-source single-layer detector dual-energy CT scanner. Scans were carried out using single-ener-
gy CT (SECT) mode at different tube potentials (80,100,120,140kVp),and using DECT mode with
different tube currents (200,484mA). VMS images at 40,90 and 140keV with and without MAR algo-
rithm were reconstructed from DECT scans. 16 sets of images were evaluated in terms of artifact area
(AA) and artifact index (AI) and compared. Results; The artifact area and artifact index of 16 sets of
images (140kVp,120kVp,100kVp,80kVp,40keV 485mA,40keV 485mA MAR,90keV 485mA,90keV
485mA MAR, 140keV 485mA, 140keV 485mA MAR, 40keV 200mA, 40keV 200mA MAR, 90keV
200mA, 90keV 200mA MAR, 140keV 200mA, 140keV 200mA MAR) were 787, 1088,1499, 2133,
5664,650, 665, 172, 279, 157, 7603, 886, 803, 238, 423, 172mm?, and 22. 75, 33. 65, 58. 58, 92. 55,
195.18,3. 53,23. 38, 0. 35,7. 88,0. 05, 230. 28, 4. 95,24. 83, 1. 43,10. 98,0. 10HU, respectively. For
SECT, higher tube potential generated less metal artifacts. For VMS images from DECT, higher pho-
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ton energy and higher tube current produced less metal artifacts. VMS images with MAR algorithm

significantly decreased both metal artifact area and artifact index. Conclusion: VMS images reconstruc-

ted with MAR algorithm provided improved image quality by reducing metal artifacts of hip prosthe-

sis, especially with higher energy levels.
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