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Electrophysiological characteristics of ventricular arrhythmias developed in
hypothermic conditions.
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This study was performed to clarify hypothermia arrhythmias®

electrophysiological and excitatory characteristics using the porcine heart model.
The main findings of this study were as follows; suppressed automaticity, slowed conduction,
prolonged repolarization, more heterogeneous distriobution of repolarization, higher pacing stimulus
threshold and reduced cardiac contraction were observed as myocardial temperature decreased (37, 32,
28 ). In addition, ventricular arrhythmias were most frequently induced at 28 by programmed
electrical stimulation. Ventricular fibrillation in advanced hypothermia was accompanied by an
increased defibrillation threshold and decreased dominant frequency and power.
These results seemed to be characterized as therapy-resistant ventricular arrhythmias in the
advanced hypothermic condition.
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Table I.

37

Electrical Parameters at the Three Measurement Temperatures

50% 32

DF

Temperature

37°C 32°C 28 °C differences 3’ 3C2 T 37 2C8 i 32 2(; b
ANOVA
Spontaneous beats (bpm) 7517 56+ 18 48 +22 <0.001 <0.001 <0.001 0.004
St-QRS interval (ms) 31+9 40+ 11 47+13 <0.001 0.001 <0.001 0.001
QRS width (ms) 70 + 21 86+23 106 + 28 <0.001 0.001 <0.001 <0.001
QT interval (ms) 330+34 390 + 35 419+33 <0.001 <0.001 <0.001 0.009
ERP600 (ms) 235+26 317+ 23 360 + 29 <0.001 <0.001 <0.001 <0.001
ERP400 (ms) 214+ 16 274 + 15 310+ 14 <0.001 <0.001 <0.001 <0.001
Pacing threshold (V) 0.68 +0.24 0.93+£0.35 1.25+£0.59 <0.001 0.007 0.003 0.007
Myocardial contraction (%) 100 8511 82+17 0.001 0.001 0.006 0.391

Values are mean + SD. St-QRS interval indicates interval from stimulus to QRS onset; ERP600 and ERP400, effective refractory interval mea-
sured at the basic pacing cycle length of 600 and 400 ms, respectively; and ANOVA, analysis of variance.
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Table III. Inducibility of Ventricular Arrhythmias and Final Intervention for Termination
Experimental No. 37°C 32:%€ 28 °C

1 VT {(DE:10J)
2 VF (DC:501J)
3 VF (DC:301J)
4 VT (ATP) VT (ATP) VF (DC:201))
5
6
7 VF (DC:20J) VF (DC:101J)
8 VT (DC:201J)) VT (DC:10J) VT (DC:201J))
9 VF (DC:201J)

10 VF (DC:201J)

11 VT (ATP) VT (DC:101J)

Final intervention for termination of the arrhythmias is shown in the closed parenthesis. ATP indi-
cates anti-tachycardia pacing; and DC, direct current shock.
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