Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2016.17.9.655

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 17, No. 9 pp. 655-662, 2016

CT2] MARLXE]E AL A
‘,]i.s. :L)* % Iué o :g_“ 7L)~_§- _‘s_u-l

i
rel
e
o
i

Analysis of the artifact reduction rate for the types of medical metals
in CT with MAR algorithm

Hyeon-ju Kim, Joon Yoon'
Department of Radiologic Technology, Dongnam Health University
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Abstract We investigated on the usefulness of MAR algorithm by making a comparison of the CT value between
before and after applying the MAR algorithm in dual energy CT, using the various kinds of medical metals, causing
the artifact to lead to the low image quality. As a result, the artifact was reduced in most cases (P<0.05); in particular,
the artifact was highly reduced (P<0.05) using high density material, like alloy-stainless (reduced by 78.1%) and
platinum, for example GDC coil (reduced by 76.1%). The effect of decreasing the Black hole artifact was outstanding
in both the alloy-stainless and alloy-titanium (P<0.05). However, in case of GDC coil-a type platinum, white streak
artifact was reduced effectively (P<0.05). Therefore, in case of patients who have medical metals inserted, we think
that high-quality image information can be provided by decreasing the artifact caused by high density material through
MAR algorithm in dual energy CT.
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<Titanium=>

<Titanium Implant> <Stainless Implant>

Fig. 1. Image of Titanium and Stainless Implant phantom

<Titanium without MAR> < Titanium with MAR>

<Without MAR> <With MAR>

Fig. 2. CT value measurement of titanium implant CT
Image of MAR Algorithm application for
before and after

<Stainless without MAR: <Stainless with MAR=>

<Without MAR>

<With MAR>

Fig. 3. CT value measurement of stainless implant CT
Image of MAR Algorithm application for
before and after
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<Titanium Implant> <Stainless Implant>

Fig. 4. Image of Titanium and Stainless Implant phantom

<Without MAR> <With MAR>

Fig. 5. CT value measurement of titanium implant CT
Image of MAR Algorithm application for
before and after

<Without MAR>

<With MAR>

Fig. 6. CT value measurement of stainless implant CT
Image of MAR Algorithm application for
before and after
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<GDC Coil>

Fig. 7. Image of GDC Coil phantom

<GDC without MAR>

<Without MAR>

<With MAR>

Fig. 8. CT value measurement of GDC Coil CT Image
of MAR Algorithm application for before and
after
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3.1 ®Mzx nHE ZAEZEI9| CT value &3
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CT valueE #Hl #4383 Ay}

White artifactol /4 MAR
Algorithm® 4 A H3t CT valuet™ 213.4+2.3 HU©| 1L
MAR Algorithm?-& % 95.4+3.8 HUZ 24 %] MAR
Algorithm®]-&- A] 1t CT value= °F 553 % 4%
3L, CT valueZraoll = 23 Aol7t gl Aoz #4
FATHP<0.05). Black hole artifact ol A2] MAR
Algorithm®-8 A Hi CT valuet® -127.1x1.2 HU,
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(P<0.05) (Table 1).

Stainless¥r&<2] 73-9- White streak artifactol]l 4] MAR
Algorithm®]-§- A Hit CT value: 383.5+2.3 HU,
MAR Algorithm®4 & Hit CT value:™ 101.8+1.1
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7} °F 73.4 % AT AL CT value Aol 28k 2|
o7} 9l Ao EAE I THP<0.05). 3t Black hole
artifact 9 olA MAR Algorithm4-§ 7 Hi CT
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-92.143.1 HUZ &4 5] MAR Algorithm&-8 A] 1
CT value7} &F 77.1% 4% ZAoz EAEAoH CT
value 2ol T & 2fol7t Sl AR EAHAT

(P<0.05)(Table 1)

Titanium 5= streak

Table 1. Quantitative Analysis for CT value decrease
rare according to artifact type of spine

implant
Artifact . CT Decrease
Algorithm val rare (%)
ype Application ue e
Without
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o White MAR 0.0
streak With 553 ol
t .
rtifact 443,
a artifacl 95.4+3.8
n Without
. - NEJ N
i Black MAR 127.1£1.2 0.0
. hole : 66.6
. With 01
m artifact -42.543.5
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& rtifact With 101.8+1.1 o
i MAR e
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I Black MAR L2 00
¢ hole With 771 0'1
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Table 2. Quantitative Analysis for CT value decrease rare
according to artifact type of extremity implant

Artifact R CT Decrease
type Algorithm value rare (%)
P Application °
Without
T .
! White MAR 176.9+1.1 0.0
1 streak With 524 o1
t . i
rtifact -+
a artifac MAR 84.2+£2.1
n Without
i Black MAR -153.843.5 0.0
u hole - 58.6
artifact With 63.6£0.8 o
m MAR o
S . Without
+
t White MAR 412.543.8 00
streak - 76.9
Y artifact With 952+2.8 o
! MAR T
n N
Without
1 -393.7£3.9
S w100
S artifact With 86.3+1.5 A o
s MAR T
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3L CT value #HAolli= )8 2fo]7h ol o2 4
| ATHP<0.05). EE@ Black hole artifact % ol|A]
MAR Algorithm®-8 A #H3 CT value:= -393.7+£3.9
HU©°|3l, MAR Algorithm% 4 $+ -86.3+1.5 HUZ =
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A5 o] MAR Algorithm®-& A] 3t CT Value7]' oF
78.1 % ZAFRIL CT value Faole 23t zpol7t
AE Ao FAHATHP<0.05) (Table 2).
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gk Black hole artifact %3 %ol 4] MAR Algorithm?}-§-
Wit CT valuew -352.5+2.5 HU, MAR Algorithm?
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H CT value7} ¢F 539 % Qiﬂ"* ©°1 MAR
Algorithm?-§ A] CT value 7+240l= f2lgk zFo]7F
T o2 A EJTHP<0.05) (Table 3).
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Table 3. Quantitative Analysis for CT value decrease
rare according to artifact type of GDC coil
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type Algorithm value rare (%)
P Application
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