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CT on Artifact and Image Quality in
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ABSTRACT

Objective To investigate the effect of energy spectrum CT metal artifact removal (MAR) on the artifact
and image quality in patients with hip replacement. Methods A retrospective study was conducted
on 42 patients with hip replacement admitted to Beijing Friendship Hospital, Capital Medical
University from January 2022 to October 2023. All patients were treated with CT spectroscopy and
MAR technology. Based on the original CT scanning data, the energy level was determined to be 70-
130keV. There were 4 groups with 20keV energy levels as intervals (70keV, 90keV, 110keV and 130keV
in turn), and the single energy images obtained were divided into non-MAR group and MAR group
according to the use of MAR technology. The signal-to-noise ratio (SNR) and artifact index (Al) of the
muscles, bone tissue and bladder around the two groups of replacements at the same energy level
were observed to evaluate the artifact condition, and the conditions of the muscles, bone structure
and pelvic organs around the replacement were subjically scored by two senior imaging physicians to
evaluate the imaging quality. Resufts With the increase of energy level, SNR of muscle, bone tissue and
bladder around the replacement increased, while Al decreased in both groups. Under the condition
of 70-110keV energy level, SNR of muscle and bone tissue around the replacement in MAR group was
higher than that in non-MAR group, and Al was lower than that in non-MAR group, with statistical
significance (P<0.05). At 70-130KeV energy level, SNR and Al in MAR group were all higher than those
in non-MAR group, and the difference was statistically significant (P<0.05). With the increase of energy
level, the subjective scores of the surrounding muscles and pelvic organs in the non-MAR group
increased first and then decreased, and reached the highest value at 110KeV, and the subjective scores
of the surrounding muscles, bone structure and pelvic organs gradually increased, and the subjective
scores of the surrounding muscles, bone structure and pelvic organs gradually increased at the same
energy level of 70keV, 90keV, 110keV and 130keV. Compared with the non-MAR group, the subjective
scores of muscle, bone structure and pelvic organs around MAR were higher (P<0.05). Conclusion The
application of energy spectrum CT combined with MAR technology in patients with hip replacement
can reduce the artifacts of replacement and improve the imaging quality. MAR technology is
recommended at the level of 110KeV, which can eliminate metal artifacts to the maximum extent and
fully display adjacent tissues, and is more conducive to clinical diagnosis.
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®1 REAR Y ABNAEHEFLESE THSNRRAILLE

BELR SNR{E t P AlfE t P
JEMARAH MAR4H JEMARA MARZE
70keV  0.52+0.12 0.81+£036  4.953  0.000 15.69+5.41 1253%+3.72 3.116  0.003
90keV  0.80+0.24 0.98+0.25 3366  0.001 13.26+£5.21 10.72+3.24 2683  0.009
110keV 1.12+0.31 1.86£0.61  7.009  0.000 11.57+£5.81 8.08%f2.73 3523  0.001
130keV  1.91+0.76 2.15+049  1.720  0.089 9.04+4.27 7.67+3.28 1.649  0.103
R2 RARRYEEBAREHERER THSNRRAILLE
BER SNR{& t P AlfE t P
JEMARA MARZH 3EMAR{E MARZR
70keV  1.01+0.12 1.98+0.23 24232 0.000  39.41%7.58 24.07+5.60 10.549  0.000
90keV  1.1940.18 2.15+0.34 16.172  0.000  35.84+6.89 23.61+5.42 9.041  0.000
110keV  151%0.27 2.4210.47 10.880  0.000  30.15%6.27 22.51£5.20 6.078  0.000
130keV  2.71£0.49 2.95%0.69 1.838  0.070  22.47%5.38 21.08+4.96 1231 0.222
R3 FABMERRESR THISNRRAILLE
BER SNR{E t P AlfE t P
EMARZA MARZH JEMARA MARZH
70keV  0.16£0.07 1.05+0.71 8.085  0.000 16.72%6.45 8.03+4.68 7.067  0.000
90keV  0.21%0.12 1.16%0.79 7.705  0.000  15.92%6.35 7.75£3.32 7389 0.000
110keV 0.26%+0.21 1.32%1.10 6.134  0.000  14.62%5.72 7.29%3.78 6.929  0.000
130keV  0.31%0.17 1.40%+1.01 6.897  0.000  13.08%6.03 7.07%4.29 5263  0.000
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®4 RARRYABNR. ERENTEARARBERAINTDHR

BEZR FEE/A t P BREH t P REEE t P
{EMARA  MARA JEMARE  MARA JEMARA  MARAE

70keV  1.08%0.11 248+0.24 34367 0000 1.11+0.10 3.84+0.27 61448 0000  1.43*0.10 3.89+028 53621  0.000
90kev  2.13%0.35 3.12+0.28 14314 0000 2424031 437+042 24209 0000  2.12+013 412+041 30.135  0.000
110keV 3.02+0.47 419037 12676 0.000 3.15+0.27 4.54+0.56 14490 0.000  2.99+0.18 455+0.51 18.693  0.000
130keV 251*023 4.57+041  28.399 0.000 4.08+0.39 4.83+0.53 7.387  0.000  2.86+0.29 4.87+049 22.878  0.000
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