#® X

XHRCT R 450 28 RE B8 X
BEFHSIRBITZR
(A SIVEEL

BFAAE WA= EAR

M 22 4R AR
1LEEEEAFEIEER: (=5 400037)
2. B ER SR (4 16418000)

(EE] B8 SRCTEINBEAEBRE (VM) AL
HRHE SRS BHNF AEAEEENNAMNE,
IARERNERTERE LA AENAME, M
PR FEBANNT L B R S Lh 5 IR 1T XURCT RSN B
ERGEAEBESRITSBHENNBNE. B
% MNABITTICRECTH B SIRIBETEN BRI E
£, $k15144H(60~190keV, [EIFR10keV)EINEEER
ERF14H(140kVp)EAEER®E, MNESEEN
MABENA NGB AFE—EELMEEBXACT
BEREE, HEHMIERAT b ERSLL,
WAF T ERE R EREEEAREMEHITEMT
o WBRAREGRFIEH. ML ERELLFEN
HRER, HMEVMIEBRSBHENNE. &R K
EkeVHE M, SBMEBXMIGEIEHRN/), Mt
LLEEIRASEEIE AN, AEZR110~190keVAS HhBsFEEUIMR
F140kVpE#, BEERESRITFENX(P<0.05), B
45110~190keVAS &N B EBX B XS LL B IR A5 Eh 1Y
ET140kVpEAREEEER, BERERTEREN
(P<0.05), EMIFHAE, 110~150keVEERIESD S
F140kVpElG, BERERITFENX(P<0.05), &
3 WURCT 2 AEEMR G AR AT BRI BHIRETAE
EEERMEIN, BER110~150keVHBAERE
BFIEHRM L ERELLE, FEEWTNE
TN HRRRRIT, BHRESIRIBISEHY
WER{EREER(E,

[x5i7] SURCT; HEEEMG; SBHF;
HESRIRET

(FE5H2£S] R814.3

[ERTRERR] A

[(E£WEB] #AEdBARZESH LA
(2019J140202);
HHEEHBET—MINE (22C1183);
20235 R E AFEECIFE
IIER—RRIRE -4537

DOI:10.3969/].issn.1672-5131.2024.07.051

CHINESE JOURNAL OF CT AND MRI, JUL. 2024, Vol.22, No.7 Total No.177

Application of Dual-source CT Virtual
Single-energy Imaging to Remove Metal
Artitacts in Pedicle Screws*

OUYANG Dan-ni*, ZENG Ren-hua?, JIANG Zhi-neng?, TAO Lan?, CHEN Zong-gui*".
1.The Second Affiliated Hospital of Army Medical University, Chongging 400037, China
2.Hunan University of Medicine, Huaihua 418000, Hunan Province, China

ABSTRACT

Objective Dual-source CT virtual single-energy imaging (VMI) technique has significant application
value in eliminating pedicle screw metal artifacts.In this study, we selected four different positions
on the most severe level of artifacts, and explored the application value of dual source CT virtual
single energy imaging technology in eliminating metal artifacts of pedicle screws from the aspects of
artifact index and contrast-to-noise ratio. Methods Forty-eight patients who underwent dual-source
CT examination of pedicle screws were included. Fourteen groups ( 60 ~ 190keV, interval 10keV ) of
monochromatic energy images and one group (140kVp) of mixed energy images were obtained. The
CT values and standard deviations of four regions of interest around the metal implant and one fat
region of interest at the same level were measured, and the artifact index and contrast signal-to-noise
ratio were calculated.Subjective scoring was performed on the severity of artifacts and the clarity of
the surrounding tissue of the metal. The difference of different image artifacts index, signal-to-noise
ratio and subjective score were compared to evaluate the value of VMI in removing metal artifacts.
Result The artifact index decreased and contrast signal-to-noise ratio increased of each region of
interest with the increase of keV. When the energy level was 110-190keV, the artifact index was lower
than that of 140 kVp image, and the difference was statistically significant (P<0.05). The contrast signal-
to-noise ratio of each region of interest at 110-190keV was higher than that of 140kVp hybrid energy
image, and the difference was statistically significant (P<0.05).The score of 110-150keV images was
higher than that of 140kVp images, and the difference was statistically significant (P<0.05) in terms
of subjective evaluation. Conclusion Dual-source CT single energy imaging technology can effectively
reduce the influence of metal artifacts after spinal screw internal fixation. Single-energy images
with energy levels of 110 to 150 keV have low artifact indices and high contrast-to-noise ratios, and
subjective evaluations show good artifact elimination, making them the best single-energy values for
eliminating metal artifacts from pedicle screws.
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60keV T0keV 80keV 90keV 100keV 110keV 120keV 130keV
FMEL 2441034 2.73£0.33 2.841+0.37 3.11+0.65 3.23£0.74 3.75+0.23* 4.22+0.23* 4.52+0.29*
ME2  2.5310.29 2.77£0.33 2.83£0.57 3.11%0.58 3.2+0.72 3.76%£0.19* 4.23%+0.16* 4.59+0.21*
140keV 150keV 160keV 170keV 180keV 190keV 140kVp
EMNEL 4.56%10.28* 4524028 3.15%£0.78 3.14£0.54 3.2£0.65 3.15+0.31 2.89£0.87
TME2 4.631£0.3" 458+0.27*  3.1%+0.6 3.11£0.29 3.25+0.31 3.12+0.22 2.86%+0.73
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60keV T70keV  80keV

90keV 100keV 110keV 120keV 130keV

kfE 062 0.61 0.57 0.61
P <0.001 <0.001 <0.001 <0.001

0.64 0.62 0.62 0.67

<0.001 <0.001 <0.001 <0.001

140keV 150keV 160keV 170keV 180keV 190keV 140kVp

kfE 076 0.60 0.64 062 0.56 0.60 0.62
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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