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Diagnosis of Coronary Artery Disease in Patients with Chest
Pain by Means of Magnetocardiography
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Abstract

Magnetocardiography (MCG) has been proposed as a novel and non-invasive diagnostic tool for the detection of cardiac
electrical abnormality associated with myocardial ischemia. In our previous study, we have proposed a new classification
method of MCG parameters, based on the different populations of the parameters between coronary artery disease (CAD)
patients, symptomatic patients and healthy volunteers. We used four parameters, representing the directional changes of the
electrical activity in the period of an R-ST-T interval. In patients with chest pain and without ST-segment elevation, who
were selected consecutively from all patients admitted to the hospital in 2004, the patients with CAD could be classified with
a higher sensitivity than conventional methods, showing that the proposed method can be useful for the diagnosis of CAD
with MCQG. In this study, we examined the validity of the algorithm with the prior probability distribution in diagnosis of new
patients admitted to the hospital in 2005. In the results, presence of CAD could be found with sensitivity and specificity of
81.3 % and 71.4 %, respectively, in patients with chest pain and non-diagnostic ECG findings.
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Fig. 1. The coronary artery map. Reprinted from Alderman and M. Stadius [6].



48 H. Kwon et al.

e HAbs e BAE Adst=d E
2] AR AR A AT whet
(sensitivity)7} B} A= A E Z=th
o2 AR 2% dHE 2a 3
A3z = it _

o|9} & HAle Eo|Z(specificity)’t %o}
AR 7L obd AtgholAA A WHEol Y2
= A%E TEAR UREE 27 i A

2 X2 Awsix Bihe A9t @
AAo] dojuA = GSkAT o] o=

8 AMog AYPE 7te4ol e 3
g A o] o Y FAATe R Jdst=
37 gk oy AR FdaE FUst
o 79 35& Ei& sestamibiz} 3E A
Ao AHgE & AT FAF v]go] WAL
A7 obd AHE AR AddEE ALt

2= 3E IAE JPHer A=
og7] W&o FM o] == e ¥
2k Axg T 4 e dFY 29e
(coronary angiography)©] gold standard@ ARE-EH|
3 YA of= FRFHo2 FHyo| oyl A
=8 HoE B AAFeR ARY 7] vl
e TS 4 s+ ok o7ty HARf
A wEElolop SFL AAF Hlgo] Wi B
A7h A AEEIIE ol wetd WA
A4 A3k BEWL CAD BAA A AR
=8 ojgdlel CADE MAFHoR 7T
Aee 5 oW Aol WA el 7]
Aol A15aln BEW 29&7 2 A
Ao maye A BUT 5 Yol 2ULD

HAAE 2¢ + AL Aotk

o & vPEHoR =AY £
9y oz AotHur 24E ARE Z
gho] B whdol tigt r]|Eo] FYEZR o}
AddHes &gsted ofFgol BIH 2
ArAdoAe A8 dAolA CAD R o
gt A= B9 gE Rx7t o8 HE o
5t 80 % AEol AEZ CAD &xE EF
& 4 Aee BT u Yo 5 B AP
AgAFolA At BA W W] BE

L 573 % 249 ¥

1L 53 944
20050 FEHLoE AETA X

o] YAES BASAT. oF AHE
Ak, HAAud, 29 5 524 A
gyt #HEglE BXE AQdstd g4 A
gto] QA= A= 2490l o]F A
Zo|A ST 4 45 & ¥d3 Qurt ¢
AT Aol Adhd & 708 = Aot v
HA 179l A (F107%  59.64], §72+
62.4A) o o3 HAA=E ©|&F CAD g
AYES zAstgnh 17999 B4t BEY
2% Aol we CAD 4 o8 was
At = BEW 2PLE BAFUY 1% 7
2], Z Fig. 19] LAD, LCX, RCA 59| 13} 7}
ol A 50 % o]Are] F&bo] YA A7|A Zet
Z 2z} 71A], £ DX (Diagonal branch segment),
OM (Obtuse marginal branch segment), PL
(Posterolateral segment) 594 60 % ©]A4+e] &
o] 9lew CAD ¥ ER3Gth of 71&
of oJstH 1799 % 1199 o] A AFS
A Bz EaEgen 83 Axs &R
o e ymz 609E seWe AgoR g
Hhokout 42 FEHANA AIAIZY &4
ol glo] AaAMoe] HFAHYOHE WY
A3k gxte) 2FAFTE TEbd BALEH
2 744 SR 123%0)8 o)F 4432
AHE BIES o8 7HA] AAHERE SR
g of Aol oju] WA

st

5

o
4

o Mo X ol

ORI

oo g

i

2. 54 OY

HAZEE & dFddA A= MNE-A
Helo] A" HHE 64 A 2F= HAS
o]-&3tol 7] AW SHsIALH [7)

24 APl AL SUR LFEH A



Diagnosis of Coronary Artery Disease in Patients with Chest.... 49

B A SRR o FAL 2] MAR
DROS (Double Relaxation Oscillation SQUID)E o]

2393, HE T YL baseline®] 40 mm¢l 1]
Suos A=, mel Wl BaE
AA HES 249ES vl A9 =
HYE= 162 mm x 162 mmo|t}. olt=2 1 I
(0.1-100 Hz)E A 4Z= AD 7t=E E3
500 HzS] sampling rate2 FHFE o A= A
ZAE AsE P-Q 7ML V|Fo® 7]7<1/H H
Re 83 30 2 5o ABS A4
e s 4% A0E 2amAs ¥
S &= 5-108 Az o|th

‘Eo}d-{ﬂ

3. B4 Uy
4RI 24 AB¥E CADS £2E
ol Aol WA WAES AREe B
2E2RE GBS Zo] 42 WRYUS X
& ATAE ARUVE FoAG (8. T
Bol AAE AL sbsol +49 WA 4
Hotue g P ARAL o)
SO WM HES ERE A4 AT
5 AgYe ANSYT sAsro s
se3 AFPo e Ao
shiie T 77hel wstel @
U= 29 ol 7HA AeE A5k
Fig. 23} Zro] &2-& 7]
T2 AAYFY A=z YgyHon, 23
YolAes A wio] offi(E)EE I3t
P AES +2 YT o +X gkl -
ko] HES Yo wgom Holstel ¢
T2 VIR0 E ANAYEFY 2 ZAAY.
FMA T: XA o 2 2 T peako]| A 13+ A}
2y o] whkS upEbdct
FMA RT: T peako]A AR ZzE
peakol| A1 9] Ztw o} H]wElo] AFrhE <l
% WStz Uehd g ol Abtubet A
Ho) 2z 24 2o] 4y thEyl
i Zoll T peako]] A& A& whe b
g o A7= 225 Fo|7] Hgelth
MCA_TT: Tu}o] A2l Tyoll A Hfghol
EYote Toudll ©12& AEF FAHAA

P

5. Mo
e

o O 2 d
Sk
3

O fr ot
4
i
oX
e
L

vy

=

o dFdol Yetli= 4= 5 g
24 AFAYA F3} (Fig. 3).

CMD_TT: Tyol A Trwol 0l2% F7Ho4 2
9 WEY 278 2Fsle] 30 ms
ko) g WEEL Uers ARUY
oA Pt

o5 Wak A, BASYY Fao|

50 % ©lgkel nCAD $18h CAD 8% 159

Fig. 2. Orientation of the magnetic field and current vector
was measured clockwise from the patient’s right-left line.
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Table 1. Results of CAD diagnosis by the proposed method.

CAD by coronary angiography nCAD by
MCG TEST coronary
MI Non MI Total angiography
Number 44 79 123 56 179
Test Positive 42 58 100 16 PPV 86.2 %
Test Negative 2 21 23 40 NPV 63.5 %
Sensitivity | Sensitivity | Sensitivity Specificity
A Total 78.2 %
couracy 955% | 734% | 813% 714 % o Re T
Table 2. Results of CAD diagnosis by the method in reference [9].
CAD by coronary angiography nCAD by
MCG TEST coronary
MI Non MI Total angiography
Number 44 79 123 56 179
Test Positive 37 44 81 30 PPV 73.0 %
Test Negative 7 35 42 26 NPV 38.2 %
Sensitivity | Sensitivity | Sensitivity Specificity
A Total 59.8 %
cenracy 841% | 557% | 659% 46.4% o
Table 3. Results of CAD diagnosis by echocardiography.
CAD by coronary angiography nCAD by
MCG TEST coronary
MI Non MI Total angiography
Number 38 65 103 42 145
Test Positive 20 13 33 4 PPV 89.2 %
Test Negative 18 52 70 38 NPV 35.2%
Sensitivity | Sensitivity | Sensitivity Specificity
A Total 49.0 %
cenracy 526% [ 200% 32.0% 90.5 % o ’
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