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Effects of Patency of the Infarct-Related Artery on the
Signal-Averaged ECG in Acute Myocardial Infarction

Dong Soo Kim, M.D., Hyuck-Moon Kwon, M.D., Tae Yong Kim, M.D.,
Byoung Kwon Lee, M.D., Seung Hwan Lee, M.D., Shin Ki Ahn, M.D.,
Seung-Yun Cho, M.D., Hyun-Seung Kim, M.D.

Department of Internal Medicine, Yonsei University, College of Medicine,
Seoul, Korea

Background : In patients after acute myocardial infarction, signal-averaged elec-
trocardiography is used as the one of the non-invasive methods for the prediction for ven-
tricular arrhythmia, one of the causes of death in acute myocardial infarction. Signal-averaged
electrocardiography has allowed the identification of low-amplitude, high-frequency signals (late
potentials) in the terminal portion of the QRS complex. They are thougt to be occured in the
portion of electrophysiologically unstable myocardium. The presence of late potentials identifies
regions of delayed conducton in the elctrophysiologically unstable border zone of an acute in-
farction.

These electrophysiologic change of myocardium is influenced by the patency of infarct-re-
lated artery. A patent artery is associated with electrical stability of myocardium, decreased in-
cidence of late potentials and improved survival.

Methods : 58 patients of acute myocardial infarction underwent signal-averaged elec-
trocardiography, coronary angiography within 10 days after AMI, 20 of healthy persons un-
derwent signal-averaged electrocardiography.

Results : In patent group, late potentials were recorded in 7 of 38 patients (18%) as com-
pared with 13 of 20 patients (65%) of non-patent group.The statistically significant parameters
of signal-averaged electrocardiography between patent and non-patent group were filtered total
QRS duration (TQRS, 106.7+9.6 vs 118.6+20.9 msec), high frequency low amplitude signal
(HLAS, 30.8+7.5 vs 41.3+16.5 msec) with HLAS being the most powerful varialble in the
model.

Conclusion : These results suggest that the patency of infarct-related artery is associated with
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electrophysiologic stability of myocardium and signal-averaged electrocardiography is one of the
useful non-invasive method in risk stratification of acute myocrdial infarction.

KEY WORDS : Acute myocardial infarction - Patency of infarct-related artery - Signal-averaged
electrocardiography - Late potentials.
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Fig. 1. Measurement of signal-averaged ECG parameters.
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Table 1. Patency of infarct-related artery and clinical characteristics

Patent(n=38) Non-patent(n=20) p value
Age(yr, Mean+S.D.) 540 + 126 578 + 122" NS
Sex(M : F) 26:12 12: 8 NS
Risk factor
Smoking(Yes : No) 2414 14: 6 NS
Hypertension(Yes : No) 18:20 8:12 NS
Diabetes mellitus(Yes : No) 13:25 4:16 NS
Obesity(Yes : No) 12:26 4:16 NS
Family history(Yes : No) 4:34 1:19 NS
Total cholesterol(mg/dl) 2084 = 418 199.0 = 436 NS
Triglyceride(mg/dl) 168.4 + 1133 1258 + 717 NS
Lp@)’ 23.22+ 150 20.50+ 134 NS
Day of SAEKG’ 370+ 233 415+ 287 NS
Killip class(n)
1 29 13 NS
2 7 4 NS
3 1 NS
4 1
Ventricular Arrhythmia(n) 10 2 NS
LVEF*
Echo(%) 545 + 123 51.1 &£ 154 NS
MUGA scan(%) 52.1 + 107 50.8 =+ 143 NS
EKG
QRS duration(msec) 581 + 456 864 + 273 p <0.01
QT duration{msec) 3835 £ 281 3788 + 344 NS
QTc’duration(msec) 467.6 + 161.1 4296 + 252 NS
CK peak(lUNL) 2435.6 +1768.2 2692.2 +1964.0 NS
1. mean+S.D.

2. lipoprotein(a)

3. signal-averaged electrocardiography
4. left ventricular ejection fraction

5. corrected QT
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Table 2. Coronary angiographic characteristics

Patent Non-patent
(h=38) (=20 P value
Site of Mi(n) NS
Anterior 15(2) 6(4)
Inferior 12(4) 10(7)
Others 111 4(2)
Infarct-related artery
LAD' 19(2) 10(5)
LCX 2(0) 1(1)
RCA® 17(5) 9(7)
Day of angiography 9.0+33  9.8+3.5 NS
Extent of disease(n) NS
1-vD 23(4) 8(5)
2-VD 8(2) 4(3)
3-VvD 3(m 6(4)
Minimal 4(0) 2(1)

1. left anterior descending artery
2. left circumflex artery

3. right coronary artery

() LP(+)

Table 3. Signal-averaged ECG results : control and
disease group

Control(n=20) Disease(n=58) p value

TQRS'(msec) 1067+ 6.3  110.8+15.4 p=0.052
HLAS(msec)  27.8+ 55  344+123 p <0.05
RMS’(wV) 430+139 3494209 NS

1. filtered total QRS duration
2. high-frequency low-amplitude signal
3. root mean square voltage
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Fig. 2. Late potentials in patent and non-patent group.

Table 4. Signal-averaged ECG results : patent and non-

patent group

Patent Non-patent

(n=38) (n=20) p value
TQRS(msec) 1067+ 9.6 118.6+209 p < 0.01
HLAS(msec) 308+ 7.5 41.3+165 p <0.01
RMS(uV) 3844169  28.4+260 NS

Table 5. Signal-averaged ECG results :

in relation to

140 ==

® mean
[ standard error
130 T standard deviation

120 °

110

TQRS duration(msec)

110

’T

Patent

Non-patent

Fig. 3. TQRS duration(msec) in
group.

patent and non-patent

LVEF
LVEF240%  LVEF <40% p value
TQRS(msec) 111.4+164 1088%110 NS
HLAS(msec) 347 %£125 33.1+12.2 NS
RMS(uV) 3504212 34.7+£20.5 NS

60

® mean
[J standard error
50 b—T standard deviation

N
1

HLAS duration(msec)

Table 6. Signal-averaged ECG results : in relation to ven-

tricular arrhythmia

Arthythmia(+)  Arthythmia(-) p value
TQRS(msec) 106.8+ 9.6 111.9+16.5 NS
HLAS(msec) 3144+ 9.2 35.2+13.0 NS
RMS(uV) 37.6+22.1 34.2+20.7 NS

Table 7. Signal-averaged ECG results :

in relation to

thrombolytic therap
Thrombolysis No thrombolysis
(n=28) (n=30) P value
Late potential(+) 1 9 NS
Late potential(-) 17 21 NS
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