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Optimization of parameters for reducing artifact and radiation dose in multi-detector computer tomography

after pedicle screw internal fixation
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[ Abstract] Objective To assess the correlation between the metal artifact degrees with the tube voltage (in peak
kilovolts, kV) and tube current(in milliamperes, mA) in multidetector computed tomography (MDCT), so as to search for
proper strategies to reduce metal artifact and the radiation dose. Methods Four lumbar pedicle screws were implanted in the
human L, ,L; specimens to establish the pedicle screw fixation model, and the models were hung on the appropriative water
mode to assess the artifacts with silk thread. Different scanning parameters(mainly tube tension, tube current) were used for
scanning. The lengths of the artifacts emanating from the anterior tips of the screw were used to evaluate the degree of artifact.
Results The tube current change did not significantly affect the metal artifacts (P>>0. 05), but the tube voltage had significant
impact on the metal artifacts; the degree of artifacts decreased remarkably with the increase of the tube voltage(100-140 kV,
P<C0.05). Radiation dose rose with tube current and tube voltage increase. Conclusion Simultaneous reduction of the artifact
and radiation dose can be achieved with high tube voltages (usually 140 kV) and tube currents should be lower than the
generally used values of 250-270 mA.
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Fig 1 Lengths of artifacts(arrow) emanating from anterior

tips of screw as showed by MDCT workstation software

1.4 RBHEMNZH2A WHAEKNCT FB5H
HAEE (CTDIvol, .47 F mGy) £7x ., h £ )2 1B ig
CT HLEH B A it A .

1.5 %itFam B rt+s, R, HH%EE
FEHL I L M REA I ST 3 1Y Kruskal-Wallis H £
BV AR S BERAET 48 s KB A2 4k

2 #F R

2.1 HHHMELA FEEATL FELEKP,E
HLFE A A8 A6 5 ¥ B 52 i 4 O B2 5 (ELAS H R 1Y
AR PR B A e, AR L B A
TG L A JE O s R B IR NG AR R
B A B s/ (P<<0. 05,3 1, 2),

2.2 AHATHE®R TR EG T TEHAS
WS BAZRED T, CTDIvol B % 4 ik 5% H
L T R R 3D

1 ERRMEREMNMZRKETHHZMNE

Tab 1 Effect of tube voltage and tube current
on length of artifact measurement
(n=5,7+s:)
Tube Tube current I/mA
voltage P value
U/kV 180 270 360
100 2.708+0.016 2.69440.021 2.690+0.007 >0.05
120 2.40440.017 2.406740.027 2.396+0.021 >0.05
140 2.1184+0.019 2.11240.022 2.10040.022 >>0.05

<20. 05 <20. 05 <0. 05

P value
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Fig 2 Changes of artifact image with tube voltage when tube current is 360 mA

Tube voltages are 100 kV (A), 120 kV (B), and 140 kV(C), indicating the degree of artifacts decreasing with the increase of tube voltage
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Fig 3  Linear relation of tube current

with radiation dose under different tube voltages
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