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Background[] Ventricular tachyarrhythmias are major cause of sudden cardiac death in patients
after myocardial infarction and their accurate detection seems to be important in prevention of sudd-
en cardiac death. Clinical findings, treadmill test, holter monitoring and coronary angiography have
been used to search for high risk group in sudden cardiac death. Recently electrophysiologic stim-
ulation has been used to this, but it is not practical, because of high cost and invasiveness. Signal
averaged electrocardiogram(SAECG) may be helpful in prediction of high risk group in sudden
cardiac death. So we try to know the values of SAECG in Korean patients without heart disease.

Results[]

1) The mean value and standard deviation of Time domain analysis is as followsO fQRSO 106.8+
12.3ms, RMS[ 36.2+ 21.5pV, LASO 27.2+ 8.1ms.

2) The mean value and standard deviation of Spectral turbulence analysis is as follows[d LSCRO
58.6x 3.9, ISCMO 95.2+ 0.8, ISCSDO 71.8+ 15.7, SELJ 6.9+ 1.8.
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Conclusion[] There was no significant difference between male and female. Time domain

analysis shows significant differences among each hour but spectral turbulence analysis did not.

Spectral turbulence analysis shows high specificity.

KEY WORDSU Signal-averaged Electrocardiogram - Time domain analysis * Spectral turbulence

analysis.
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Table 1. Acquired parameters

Time domain analysis

fQRSO total duration of filtered QRS complex

RMS400 root mean square voltage in the terminal
40msec of the QRS complex

LAS400 low amplitude signal duration below 40p V
in the terminal portion of QRS complex

Spectral turbulence analysis

LSCRO low slice correlation ratio

ISCMO inter-slice correlation mean

ISCSDO inter-slice correlation standard deviation

SEO spectral enfrophy

meter(Table 1)0 OO0O0 000 0OOO0O.0O 4
000 parameterD0 000 X, Y O0O0O Z leads
00 000 O 0 leadd OO0 OOO0O OO0 O
0000 oog.

QRS offsetd total power spectral densityd 2
sliceD 00O OO baseline noise levelJ0 5 sta—
ndard deviation OO0 OO0 OO0 OO0O0O, QRS
onsetd] power spectral densitydd maximum power
spectral densityd] 0.2%0 00O OO0 OOO.
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rameter00 00 0000 OO0 OO0 OO0 O
000 00Oooo oooo 60, 6000 120, 120
00 180 OO0 18000 2400 400 OOOO
signal averagingd OO O parameterd00 OO0
00 000 O00. 00 000 ooooo ooo
O 000 OOO0O00.00000 time domain an—
alysisO0 200 OO0 parameterd00 OOOOO

Table 2. Specificity of time domain analysis and spectral furbulence analysis, by dividing the day in 4 time period

0—-6AM 6—12AM 12—18PM 18—24PM

mean sp(%)* mean sp(%)* mean sp(%)* mean sp(%)*
Time domain analysis™
FQRS 1067+ 11.7 — 111.8+21.8 — 99.1x 7.1 — 1043+ 152 - <005
RMS40 353+ 21.796.0 55.2+ 22.087.5 49.2+ 22.383.3 44,0+ 232920 <0.05
LAS40 282+ 95 — 220+ 81 — 231+ 91 - 244+ 86 — <005
Spectral turbulence analysis**
Total high power main QRS region
LSCR 58.1+ 4.7 — 56.4+ 2.6 — 5846+ 29 — 594+ 43 - NS**
ISCM 95.2+ 0.9 100.0 95.6+ 0.5100.0 95.2+ 1.0100.0 95.2+ 0.8100.0 NS
ISCSD 739+ 183 — 693+ 138 — 71.2+219 - 724+215 - NS
SE 74+ 1.5 - 7.5+ 1.0 - 751+ 1.1 - 79+ 19 - NS
Terminal low power QRS region
LSCR 53.5+ 145 — 524+ 65 — 519128 - 53.1£ 130 - NS
ISCM 92.8+ 4.4100.0 93.0+ 1.3100.0 92.4x 3.683.3 92.0+ 4.692.0 NS
ISCSD 69.3+ 26.4 — 70.1£17.3 — 754+ 349 - 81.2£513 - NS
SE 102¢ 9.5 — 73+ 95 — 132+ 114 — 106 7.7 - NS
* Specificity **Not significant

+ Abnormal when at least 2 parameters were out of normal ranged fQRS>120msec, RMS40<25u V, LAS40>

40msec at 25Hz filter

++ Abnormal when at least 3 parameters were out of normal range LSCR=>73.5, ISCM<92.3, ISCSD>104.8,

SE=>14.4
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0000, 000 spectral turbulence analysis O
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0000 O0O OO time domain analysisO 00O
fQRS, RMS40 00O LAS400 O paraeter OO0
0 0000 OO0 0000 0O0D0 oooOo forsO
0 e000 120 OO0 OO OO OO oOOOO.

Table 3. Results of signal averaged electrocardiography and gender difference in 27 subjects without cardiac

disease
Total (n=27)* Male (n=11) Female (n=16) P
Time domain analysis
25Hz high pass filter
FQRS 106.8 £ 123 108.3 £ 13.1 105.6 + 12.0 NS**
RMS40 362 + 21.5 30.2 £ 18.1 40.2 + 23.3 NS
LAS40 272 + 8.1 28.6 + 8.9 263 = 7.7 NS
Noise 0.5+ 02 0.5+ 00 05+ 02 NS
40Hz high pass filter
FQRS 103.4 £+ 10.8 100.9 £+ 11.0 104.8 =+ 10.7 NS
RMS40 300+ 9.0 327 £ 137 286+ 54 NS
LAS40 308+ 7.6 283 = 6.6 321 7.9 NS
Noise 0.4 02 0.6+ 03 0.4 £ 0.1 NS
Spectral turbulence analysis
Total high power main QRS region
LSCR 58.6 + 3.9 58.0 + 4.0 59.1+ 3.8 NS
ISCM 952 + 0.8 95.1 + 0.8 953 + 0.8 NS
ISCSD 71.8 = 157 753 = 14.6 69.3 = 16.3 NS
SE 69+ 18 72+ 07 67 = 23 NS
Terminal low power QRS region
LSCR 57.8 + 13.3 503 + 13.8 62.9 = 10.5 NS
ISCM 9218 + 57 922+ 5.4 91,5+ 6.0 NS
ISCSD 70.1 = 27.5 73.0 £ 22.4 68.1 = 31.0 NS
SE 9.7 £+ 85 7.6 £ 27 11.1 £ 108 NS

* Beats averaged = 349+ 119

** Not significant
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Table 4. SAECG parameters in subjects without cardiac disease by time domain analysis

Author n  Age (yr) fQRS (ms) RMS40 LAS40(ms) Recording Filter
25Hz high pass filter
27 49 £ 131068 =+ 123 362 + 21.5 27.2 £ 8.1 Holter, Frank* Butterworth**
Denes 42 34+ 2 959+ 14 671+ 52 233+ 1.1 Real, Frank Bd*
Gomes 25 34+ 10 94 £ 10 117 £103 20 =+ 6 Real, Frank Butterworth
Pierce 23 41 £ 16 99.0x 99 736 459 23.6 87 Real, Frank Butterworth
Kelen 14 - 972+ 2 56 = 8 26 = 2 Holter, Frank  Butterworth
40Hz high pass filter
27 49 £+ 131034+ 108 300+ 9.1 308+ 7.4 Holter, Frank* Butterworth**
Denes 42 34+ 2 937+ 14 416+ 35 295+ 1.1 Real, Frank Bd
Hammill 87 38+ 11109 + 8 44 + 20 31 £ 8 Real, Frank Butterworth
Mittleman 25 - 95.2 £+ 103 60.1 + 53 282 + 8.4 Real, Frank Butterworth
Timmermans 185 42 = 12108.6 £+ 7.5 43.5+ 206 304 + 84 Real, Frank FFT+*
Shin 20 53 1073 £ 7.0 425+ 148 282+ 7.0 Real, Frank -

* Orthogonal Frank XYZ leads
+ Bidirectional Digital Filter

** 4-Pole Bidirectional Butterworth Filter
++ Fast Fourier Transformation Filter
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Table 5. SAECG parameters in subjects without cardiac disease by spectral turbulence analysis

Author N LSCR ISCM ISCSD SE Recording
27 58.6 + 3.9 952 + 0.8 71.8 = 15.7 6.9 + 1.8 Holter, Frank
Kelen 99 67 £ 6 94 1 85 * 20 11 = 3 Real, Frank

Analysis was done in total high power main QRS region with fast Fourier fransformation

LAS40(ms)d Denesd 0 29.5+ 1.1, Hammilld O

31+ 8, MittlemanO O 28.2+ 8.4, Timmermans( [

30.4+ 8.4, ShinOO 282+ 7000 DOOOOO0M™?,
0 0D0000 308+ 7600 OO0 OO0 OOO

(Table 4). Spectral Turbulence AnalysisC 000

000 LSCRO 58.6+ 3.9, ISCMO 95.2+ 038,
ISCSDO 71.8+ 15.7, SEO 6.9+ 1.800 KelenO O

00 LSCRO 67+ 6, ISCMO 94+ 1, I1ISCSDO

85+ 20, SEO 11+ 300 0O0OOO OOO OOOO

000 OO0 ODOOO0O(Table 5).
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