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Convergence Comparison of Metal Artifact Reduction Rate for
Pacemaker Insertion of CT Imaging Phantoms in the Raw Data
with MAR Algorithm
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In the analyzed cardiac CT algorithm applied when comparing the MAR self-made metal
artifact reduction in pacemaker inserted phantom degree. Result of comparing the energy value by CT
showed a decrease in the CT value in the case of BKG 40 KeV in WSA maximum decreased to 663.2%
in the case of 140 KeV BHA were increased a maximum of 56.2%. In addition, the maximum was
decreased by approximately 145% based on a 70 KeV artifacts in CT value comparison by type WSA, BHA
was to increase up to approximately 46.38%. MAR Algorithm is believed to provide a more quality cardiac
CT image if the energy changes, or have the effect that by type and irrespective of reduced metal artifacts
occurrence of artifacts applied to the pacemaker when tracking a heart CT scan after inserting MAR
algorithm.
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2. 1A= 2 vy

2 AFE Fl8) ARS8 )= 64-MDCT (Discovery
750 HD, General Hlectric Health Care, Milwaukee, USA)©]™
AAA AL W2 QA A S7HAS] stk (paraffin,
Lavisen CO. Korea)S 129l 0] pacemakers 4143
ejo] Sl A9 B A2eA SAA A=etsitt 2}
A A2Fek pacemaker 4F}] AEH-S o] g3to] AHLCTH
AR AL A8k AR FEellA] CT] GSI (gemstone
spectral image) 23} A5 T4 F(smart mA,150~350
mA range)¥2 2.2 AL 3} tHFig 1). olw A} el
= Helical mode$} GSI mode, 40mm Detector coverage,
0.625mm<] Helical thickness, Rotation time< 0.5sec®

skt F5E A9 o] (raw image data)ol
MAR ¢3E]5E 48332 MAR ¢1Es 48 A,
T GFUolEE o] gsle] AFE FAAE HuE 9%
Y3 #4199 4RO region of interesting)S A3

éﬂ CT value®} SD(standard
deviation) gt 4 = H]ALE A STk e A Bl
ROI 4%k 24 Al %T@ Z2 S AW 46 Volume
Share 4(GE Healthcare. Co.)9} A AZES]o] SPSS
180 for Windows (SPSS INC. Chicago, IL, USA.)E ]
4319 t).(A: Phantom, B: Scout, C: 3D Image)
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[Fig. 1] Image of Heart Phantom Used Paraffin,
(A: Phantom, B: Scout, C: 3D Image)

1.1 o X|¥ CT Value H|lmEAM

CTZA & 5340 ~ 140 KeVe] 911973 HolH
ol MARY 55 83k, 48 &, F 2 lH

Back ground image(BKI), White streak artifact(WSA),
Black hole artifact(BHA) 9922 &3t 3mme
ROIE 1¥ 3038 54 § Ht CT valueE §¢H o=
Hla 24 3kl tk(Fig 2)(Fig 3).
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[Fig. 2] Before Image of Applied MAR Algorithm.,
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. . . .

[Fig. 3] After Image of Applied MAR Algorithm,

1.2 QIBE SEHE CT Value Hlwl 22470 KeV7 |D)

AR A AHCT AAF Al AR O 2 AE-3h=
120kVpe}t 71 frAke o2 H7ke T0KeVolAl
BEE 7o MARZ L A8 4, & 94
lo]E & o]&3}e] Back Ground Image(BKI), White
Streak Artifact, Black Hole Artifact(BHA) o2 +
= F 3mme] FY49 ROIE 18 303 54 § 93t CT

valueE §3A o2 Hlu B4 51y

S35

Mono_70KeV

MAR.70KeV

1.1 O X|&¥ CT value H|mEAM

1.1.1 BKI €<

BKIg9lA MAR¥1EE A& A, & dquAd
CT valueZ =43 A3} 40 KeVolA = 14.7%, 50 KeV
= 105%, 60 KeV+ 1.19%, 70 KeV+ 1.2%, 80 KeVE
14%7} Zaskg o™, 90 KeVE 1.2%, 100 KeVE 2.6%,
110 KeV&E 35%, 120 KeV+ 46%, 130 KeVeE 5.6%,
140 KeVe 54%7F S7Fetieh. =, MARE LElE 48
Al B Ay GAiol A CT value’t 53 ®3b7) 2L
Hom, MARE1Z|E 482 olux] ¥ gdelA CT
value Hgtoll G mA= o2 FAHATHP<0.05),
(Table 1, Fig 5).

Spectral HU Curve 2

Spectral HU Curve 2

[Fig. 4] Comparison Image of Paraffin Phantom for  [Fig. 5] Comparison image of Spectral HU Curved in
Applied MAR Algorithm in 70 KeV, Phantom CT According to Energy Change
(Table 1) Comparing of CT Value Variation of BKI (unit : HU)
40 50 60 70 80 90 100 110 120 130 140
m -1983 + -1575 + 142 126 -1228 + -1048 £+ -1005 + -95.8 -925 + 905 + -888 + -87.0 +
84 5.6 2.8 3.1 29 +3.0 2.7 2.7 2.6 2.9
E M -2275 + -174.0 -1478 + -1243 + -1063 + -993 + -933 + -893 + -863 + -838 = -82.3
I 6.2 5.2 3.9 39 4.1 35 35 35 35 35 + 35
\Y% 14.7 10.5 1.1 1.2 1.4 1.2 2.6 35 4.6 5.6 5.4
P 0.001

#* BKI : Back Ground Image

#% m : MONO Image(Before image of applied MAR Algorithm.)
#x% M © MAR Image(After image of applied MAR Algorithm.)
#xik Voo Variation rate (%)
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(Table 2) Comparing of CT Value Variation of WSA (unit : HU)
40 50 60 70 80 90 100 110 120 130 140
MONO 408 + 1705 + 2205 + 2805 + 3355+ 3520 + 3663 + 3768 + 3838 + 3893 + 3938 +
(HU) 142.1 100.0 78.9 7.7 74.2 782 79.5 80.7 81.6 82.7 83.3
MAR  -2298 + -1775 + -1485 + -1275 + -1123 + -1043 + -983 + -943 + -913 + -890 + -873 =
WSA  (HU) 37.7 28.7 20.2 16.9 169 16.1 15.3 14.5 13.7 13.3 13.3
Varation g3 9041 1674 1455 1335 1206 1268 1250 1238 1229 1222
rate(%)
P-value 0.001
(Table 3) Comparing of CT Value Variation of BHA (unit : HU)
40 50 60 70 80 90 100 110 120 130 140
-380.8 + -3340 + -3050 + -2850 + -2733 + -2683 -262.8  -259.0 + -2563 £ -25645 + -252.8 *
m 62.4 51.5 37.2 33 34.1 32.6 +30.7 29.8 289 28.6 282
M -271.3 + -2123 £ -1765 + -1528 + -1383 + -130.0 + -1235 + -1185+ -11565+ -1128 £+ -1108 *
A 24.8 182 13.8 115 10.7 9.9 9.2 9.2 8.6 8.8 8.8
A\ 28.8 36.4 42.1 46.4 49.4 51.6 531 54.3 54.9 55.7 56.2
P 0.001
1.1.2 WSA o] Foe] SAW BYIAL 78] JT CT valued 1]
WSAZ bt MARY 225 A4 A, § 944 dlo] WEA 3 Ayt BKIoIM = CT valueZ} 9F 1.22% 743}
Holl 4% ROIE 18] oA ¥ Bt CT values & ATk
Azl 48k A3} 40 KeVeollA= 663.2%, 50 KeVe WSAZ$-+= CT value?} 9F 145% 743191, BHA
204.1%, 60 KeVE= 1674 %, 70 KeVE 1455% 74315 o| 4= CT value”’t ¢F 46.38% <715k ©f. 5, BKI%

t}. B8k 80 KeVi= 1335%, 0 KeV 1296%, 100 KeV
= 1268%, 110 KeV+= 1251%, 120 KeV+= 123.8%, 130

KeVE 1229%, 140 KeVE 1222% #Hadk Atk &,
MARZILZ] 5 28 A] WSAZF LEL b go& B o
A elM CT valueZb skl a1 sk Qlg=o] #ha
ahs ZIPk gl 20 R A= IHPO05)(Table 2, Fig 5).
1.1.3 BHA &4
BHAZ vehd MARY e 5 48 A, F 944 dlo]

Eloll FU3t ROIE 12 ol|A] & HE CT values =
Agate] A A7 40 KeVollA=288%, 50 KeVe
36.4%, 60KeV+= 42.1%6,70 KeV+= 464% 57} st om,
80 KeV= 494%, 90 KeV+= 51.6%, 100 KeV= 53.1%,
110 KeV+= 54.3%, 120 KeVi= 54.9%, 130 KeV 55.7%,

140 KeVE 56.2 % 7} Z7}8k8ith &, MARZ 122 & &

A BHAZH ehd 91e 2E oUA|o14] CT value
N T

o8 BAHUTHP<0.05) (Table 3, Fig 5).

QRSE SEHH CT Value Hlul 2470 KeV7 D)
7] AAto A AHCTHAF A] dukdo g #8351+
120 kVpt 7P frAkek @702 371 T0 KeVel 9

tolH % o]-§-3ato] BKI® Y, WSA® Y, BHA 99

A}
878
o=

4& MARY 1|5 483t & CT valueZt o4 o
2 2 3} glgleu, WSAS 4% MARY L ES
2.8 A CT value7} 2 Zo.7 744819131, BHAS 4%
MARY 112 ES A8 A CT value?t & Zo8 F7} &)
A THP<0.05)(Table 4, Fig 6).
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[Fig. 6] Comparing Image of HU Curve in

Phantom CT in 70 KeV.

Spectral

(Table 4) Comparing of CT value Variation in Phantom
CT Following Type of Artifact in 70 KeV

(unit : HU)
BKI WSA BHA
m 1228 + 275 2805 + 717 2850 + 330
M 1243 + 386 -1275 + 169 1528 + 115
0 KeV—y 1.22% 145% 16.38%

P 0.001
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