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Fe AN A4S 5 9
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I T 5 HARE stk B =310 ARE-SE 750HD
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Q= "halo]ojA] A= Table 19 TR EZLS AEls)d]
A Fsket, AT BEE MAR SaEE HR RS
HUA B Z28s RE(AE ko] = H|E 4 A

© Z5)E A&

Body-part Abdomen Neck
scan type Helical Helical
preset Body-part Abdomen Neck

GSI preset selection
Thickness

pitch & speed

GSI-4Body-Large 0.9sec 40mm
2.5mm

0.984:139.37, Rotation time 0.9

GSI-3Body-Medium 0.5sec 40mm
2.5mm

0.984:139.37, Rotation time 0.5
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A-83sA] @2 ol HU9 o]
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] daeEs A8oHA RS o2A Juel Hol ¢
2 Foz YeIY

Th-2 Al 257l ek H=FA 7 A9 22
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22} 0.013} 0042 Jep A TAFCEE £-84 =
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SFAL pak BEgF 2427} 0.059) 0.048 HoA BAA #-8
& WS

(a) without MAR
Figure 1. Axial rando chest phantom CT image with Abdomen protocol scan. A Comparison of quantitative value with MAR(right figure) and without
MAR(left figure) algorithm.

(b) with MAR
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(a) -4, (b) o,
(d) -4, (e)0,
Figure 2. Axial routine Neck contrast-enhanced CT image. Comparing results from the metal artifact status of the using MAR against the non using MAR
algorithm. first row figures are without MAR images and second row figures are MAR images. To the right side figure, showing severe metal
artifact and MAR algorithm images is showing mild metal artifact than without MAR images.
*(-),(+) : upward and downward image number at center image 0.

Table 2. Statistically Significant Results. Comparison of HU at Black Hole Artifact Area.

(c) +4,
(f) +4,

WoM-x-HU WM-x-HU WoM-u-HU WM-u-HU ‘WoM-n-HU WM-n-HU
Mean -362.42 -162.35 -122.75 -09.69 30.48 43.50
Standard deviation 272,58 155.42 183.22 131.57 32,18 58.78
Mean difference 200.06 53.05 13.02
Two-tailed probability p=0.01 p=0.43 p=0.43
*WoM: without MAR, WM: with MAR, HU: Hounsfield unit
X : maximum artifact, u: medium artifact, n: minium artifact
Table 3. Results of Statistically Significant. Comparison of Noise at Black Hole Artifact Area.
‘WoM-x-no WM-x-no WoM-u-no ‘WM-u-no ‘WoM-n-no WM-n-no
Mean 110.17 96.96 64.80 84.45 19.37 44,36
Standard deviation 78.70 52.34 57.18 64.67 9.57 36.96
Mean difference 13.21 19.59 24,98
Two-tailed probability p=0.51 p=0.38 p=0.05
*WoM: without MAR, WM: with MAR, no: noise
X : maximum artifact, u: medium artifact, n: minium artifact
Table 4. Results of Statistically Significant. Comparison of HU at the White Streak Artifact Area.
WoM-x-HU WM-x-HU ‘WoM-u-HU WM-u-HU WoM-n-HU WM-n-HU
Mean 449.25 222,12 143,08 103.98 64.25 60.99
Standard deviation 374.37 115.82 121.63 85.71 50.01 43,68
Mean difference 227.12 39.10 3.25
Two-tailed probability p=0.04 p=0.41 p=0.84
Table 5. Results of Statistically Significant. Comparison of Noise at the White Streak Artifact Area.
WoM-x-no WM-x-no WoM-u-no WM-u-no WoM-n-no WM-n-no
Mean 157.31 71.23 40,32 58.99 27.31 41,95
Standard deviation 220.59 51.31 47.82 34,44 22.38 29.79
Mean difference 86.07 12.66 14,64
Two-tailed probability p=0.21 p=0.43 p=0.04
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Tﬁ((b> () Rou HU -2 S7bsliA] mo]= mgh
HashE B5g Kol i}, o)& le xﬂ7l7}
=4 BRI} AA °ﬂ” HE=s Ja W”} -1
ThE Akt XA o] At g o]z 7hAEtA| Ent
. wEbA g d ) AEol= kev & FH3] 25}
#hs).

Ju

=

o]=]

o3l oJale =3} 2= 9l

o= T2 T M

rr

=

(a) polychromatic image
(d) 90 keV image

(b) 70 keV image
(e) 100 keV image

(c) 80 keV image
(f) 110 keV image

Figure 3. Axial routine Abdomen contrast-images with metal artifact appearance. Comparison of polychromatic image(a) and various keV

monochromatic images(b)~(f).
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(a) Spectral HU curve

(b) 70 keV image

(c) lodine scatter plot at 70 keV

(d) lodine suppression / water only image (e) water suppression / lodine only image

Figure 4. Axial routine Abdomen contrast-images with cyst at left kidney mid pole area. Example images of HU mumber per various keV energy((a))
and material decomposition((d), (e)) due to Dual-Energy. Figure 4. (a) ~ (e) was performed on an workstation using AW 4.5 volume share

4(Gsi viewer, GE Healthcare) to identify characterize.
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Clinical Apply of Dual Energy CT (kVp switching) : A Novel Approach for MAR
(Metal Artifact Reduction) Method

Myeong-Seong Kim, Jong-Seong Jeong, and Myeong-Goo Kim
Department of Diagnostic Radiology, National Cancer Center

Abstract - OThe purpose of this article was to measure and compare the value of the metal artifact reduction (MAR) algorithm by Dual
energy(kVp switching) CT (Computed Tomography) for non using MAR and we introduced new variable Dual energy CT applications
through a clinical scan. The used equipment was GE Discovery 750HD with Dual-Energy system(kVp switching). CT scan was
performed on the neck and abdomen area subject for patients. Studies were from Dec 20 2010 to Feb 10 2011 and included 25 subject
patients with prosthesis. We were measured the HU (Hounsfield Unit) and noise value at metal artifact appear(focal loss of signal and
white streak artifact area) according to the using MAR algorithm. Statistical analyses were performed using the paired sample t-test. In
patient subject case, the statistical difference of showing HU was p=0.01 and p=0.04 respectively. At maximum black hole artifact area
and white streak artifact area according to the using MAR algorithm. However noise was p=0.05 and p=0.04 respectively; and not the
affected black hole and white streak artifact area. Dual Energy CT with the MAR algorithm technique is useful reduce metal artifacts
and could improve the diagnostic value in the diagnostic image evaluation of metallic implants area.
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