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Alterations of Autonomic Nervous Activity Associated with
Spontaneous Coronary Spasm in Patients with Variant Angina
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ABSTRACT

Background and Objectives : It is now well known that coronary artery spasm plays an important role in the
pathogenesis of variant angina. Previous studies have shown that stimulation of the sympathetic or para-
sympathetic nervous system can provoke coronary artery spasms, although the precise causes of such spasms
remain unclear. Power spectral analysis of heart rate variability has been proposed as a noninvasive parameter
of autonomic nervous activity. To determine the possible role of the autonomic nervous system in the de-
velopment of variant angina, we used spectral analysis of heart rate variability obtained from ambulatory
Holter monitoring in patients with ST-elevation and chest pain to clarify the alterations of autonomic activity
before angina. Subjects and Methods : Cardiac autonomic nervous activities were evaluated from the power
of the low-frequency and the high-frequency spectral components of heart rate variability obtained from Holter
monitoring in a total of 18 episodes of 12 patients with variant angina. Samples during each 10-minute period
from 60 minutes before to immediately before an anginal attack were analyzed by fast Fourier transformation.
Results : Significant organic coronary stenosis and multiple coronary spasms were detected by coronary
angiography in two (20%) and four (40%) of the patients, respectively. The values of the power of the low-
frequency component and the low-to-high frequency ratio were significantly greater during the 10-to O-minute
period than during the other 10-minute periods. Conclusion : Sympathovagal imbalance - or sympathetic
activation without parasympathetic augmentation-enhanced in the 10-minute period before an anginal attack
may play an important role in the genesis of coronary artery spasms in patients with variant angina. (Korean
Circulation J 2004;34(4):362-367)
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Table 1. Clinical, echocardiographic, and angiographic characteristics of patients with variant angina

patient ' Ergonovir\e-sfres§ C’OFOI’\OI’Y' Site of
number Age/sex Risk factors echocgrc!mgrophm ongogrophm o
findings findings
1 53/F Hypertension Not performed 30% R R
2 63/M Hypertension, smoking Not performed Normal R, Cx
3 60/M Hypertension, smoking, DM, dyslipidemia Not performed 40% L R, Cx
4 70/M Positive Not performed
5 51/F Smoking, dyslipidemia Not performed 30% R
6 32/M Dyslipidemia, DM Not performed Normal
7 69/F Not performed 70% R
8 75/M Dyslipidemia Positive Not performed
9 55/M Not performed 20% L L. R
10 49/M Smoking Not performed 50% L L
11 63/M Hypertension Not performed 10% L L
12 53/F Hypertension Not performed Normal L, Cx,R
F: female, M: male, DM: diabetes mellitus, L: left anterior descending artery, R: right coronary artery, Cx: left circumflex
artery
H I_ll- Table 2. Holter monitor findings in patients
Studied angina attack
O}y B QI £ s eie [ e
gina ST-segment ST-segment
FE o k= 12901910, 8 5 (41.7%), onset elevation (second) elevation (mm)
FA 48(33.3%), T 28(16.7%), LADF 4% ] 1008 2% 10
(33.3%) 010t THIEMzAES Alast 109 3 271 10:28 165 35
A % W 50% olge) AFe 2 oowelzien, 22 1Y - >
FAR 0Pl Aol BAE AR 4BU00WOIR L L 0 .
o} 87 (80.0%) ol ¢35 o] Zrdo] LWQ‘”E} 4] 04: 07 255 85
WsHEdEs AP T 28] k= o= 40 06:04 255 88
=Rl Rk AESukE JAdsklth(Table 1). 5-1 07:14 70 25
5-2 14:22 140 4.4
24Nt B=EZF ANE 6 07 :15 217 4.9
24417 HEF JAEAN 1299 SAelA 20819 7 192 ” 2
% 9 ST 2 ol BRI, ol 1402 o) o 01 ’° 20
oFd 84 Afelell 102](55.6%) 2 é%‘ 5 %‘ZM e, 05: 24 435 00
w, §F xjo|A] 23] ool WAk 57 (41.7%) 19 19 11:00 165 7.0
(Table 2). 11 02:39 210 9.2
12 06 :35 120 5.1
At oz RjEEe| £y
Fupr ool BAoA ga1E Hhy 10849 A% 381+538 ms’, p<0.05), 15T AHEY i3t

% 2Eo] 20~603419] 17} 108 179 AFs)
G aAEgn folshl 2748 or (9641167
vs 298+290, 238+225, 433+538, 449+686,
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Table 3. Time domain and frequency parameters during the 10-minute period before anginal attacks

Time (min)

Parameters 60'—50' 50'—40’ 40'-30’ 30'—20' 20'-10' 10'-0'
Time parameters
Mean NN (msec) 1005+ 185 998+ 186 1007 =177 976+190 959+ 188 955+ 176
SDNN (msec) 53.9+243 56.1+£20.6 55.6+28.3 53.7+£28.0 629+272  66.5+382
rMSSD (msec) 30.1+£15.2 31.1£17.1 31.5£17.0 26.6+14.7 260+ 15.0 27.6+18.6
PNNS50 (%) 123*£15.1 11.6+13.9 121+ 144 8.4+ 13.4 741121 8.1£132
BB50 649+779 58.8+69.7 62.6+740 55.3+80.4 37.8+£593 38.3+62.4
Frequency parameters
LF (msec?) 3814538  449+686"7  433+5387  238+-225%  298+290% 964+ 1167
HF (msec?) 299+ 354 453+ 640 350+ 382 240+ 355 205+ 245 226+ 366
LF/HF 2.3E2.1* 1.8+ 1.4 1.7£1.3* 2.1+18* 2.1+1.3* 60*t3.8

Values are expressed as mean=standard deviation. #: p<.01 vs 10'=0", T: p<.05 vs 10'—0'. Mean NN: average of
all intervals, SDNN: standard deviation of all intervals, rMSSD: root-mean-square of successive differences, pNN50:
percentage of intervals more than 50 ms different than previous interval, BB50: count of intervals more than 50 ms
different than previous interval, LF: low frequency, HF: high frequency
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