Numerical evaluation of myocardium on the effect of
electrophysiology and magnetic field in stenosed coronary
artery
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Abstract : To investigate the effect of coronary artery block on the electrophysiology and magnetic field
of the heart, we implemented an integrative model of the heart covering a wide range of levels (from cells
to organs, the torso, and coronary artery). An electrophysiological model of an ischemic cell was
incorporated into tissue and organ models of the human ventricle. This was coupled with a stenosed model
of coronary artery on cardiac electrophysiology and virtual magnetocardiographic signals. For this purpose,
another territory of ischemic myocardium cell was established on the stenosed coronary artery. If so, KATP
channels were activated to reduce the action potential duration (APD), which eventually affected the heart’s
electric activity. Then the electrical pattern across the surface of the torso was converted into

magnetocardiographic signals.

1. M B FAE A7 F A71ge] BA o]&3dte] w48
ek FAAR WHE AEstd) olE H3 CT data

PArEme| A7k @zbo] wAElAl swW Ao 7)4kel 3219 patient-specific 228 #4sstT) 3
259 oo TFeA FatA Ha, o] A3t AA) A9 mEe coronary artery$t Aol AgtE mdlS
E ol A48} mitochondriac] A= A2 Aol 1} ARSI IR A7NA= EIRSES
Ehdt) o= wAlE MTe AAaRZEANe 574 mono-domain WY o]&sted FEM sllX& 21383
A} Aoz olate] ATP AARS 7haA itk o] w  th A7IAES Rl 7|27t H= Ade] Axnd
AZHEE 748 ATPE wAE7] 93 AAHoz ten Tusscher et al. o 93] AAlH A7+ A

M rlo

ATP-sensitive potassium channels @A 3HA)17) 1 RS A SETOY WA wE AEo
extracellulardl = potassium®] elevation®} acidosis ~ Ikare A'2e] @Ashe3} 22 Ae]H W= Robin
7} wWaste] A7) AelA o)A guwtad o]el 7+ M. Shaw & Yoram Rudyell 2]&) A4

2 ATAEY AR A WHEkE sdoelg b, o HE olgskalnh ol Ves e ey
A3} A2 electric wave propagation®] )7} @rAsk  (left anterior descending arteryLAD) ¥ %ol

t}. o]2 ¢l&te] myocardial infarctiono|t} ventricular ~ 2EAC S1E B A R & Fo w {7]1
fibrillation, sudden cardiac deaths¥ 7-& Am=dol = WS AtarAth &g, MCG field 3

Agko] AT, Aste] 318 §Ao] w2 MCGY 54&

B ATNE olsh zo] Azd A@el wysd o

i

« AL 710l g3 ot
R A et

S 47 -



SEl= QAz7re] AAAME Zdel TNNP model o
g9 7AS Aoz Tl FEAE ZdS
BALEG Y,

Iy arp= Grarp [A7P,
1+(7'

)

z49| 7]@ 1
o]-gatl o,
2 AlLkskdch

Magnetic signal % magnetic field<]
9] SQUID sensors 7} E&e AlE#H o] Al2HS o]
3k3rh A4 AtelE Sarvas ol o3 AAE T
22 WS AREEFEon, MCG A7 #Ash 244
3 AJE ol WL our previous study@oll zHA 3|

Mo Yoo

2

9] E42 mono-domain

FEM W& ol g3t +

o KX
] o
rm

o o o
lo

o)
z
2 rE

s4e A

HFsHLAD)Y wbd sEFFE  RAREHATH
of Yelusl= AF Zo] distal, mid, proximal
FFow b5 silon, oo mE ¥ G
Eiasi=o
a9 2v SEYYd e A 27
2 MCG AsE Yo A7 % 3
A -65mV)e. 2 YEPd Fito] 3
B

4

Lo

3 gt o] o il
ubEk7] witolth, MCGel 4% 71E 444
Fahet EAS 7R durHom 3|Eo]
= MCG dipole angle©] %

1“”011*1 e &41} 7‘%01 58 o

Fig. 1 Ischemia area caused by coronary artery stenosis
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