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Introduction: The cutaneous sympathetic nerves in the upper chest originate largely from the stellate ganglion. We 
hypothesize that (1) sympathetic nerve activity (SNA) can be recorded from the upper chest using surface electrocardiogram 
(ECG) electrodes and (2) increased SNA precedes the onset of ventricular tachycardia (VT). 
 
Methods: Signals acquired from chest ECG electrodes were sampled at 4 KHz. The digitized data were then low pass filtered 
at 10 Hz to detect the ECG and high pass filtered at 700 Hz to detect SNA.  
Application: We applied this method first to 7 healthy volunteers (1 man, age 31±8) during a cold water pressor test (CWPT). 
Integrated SNA and the mean arterial blood pressure increased from 16.8±8.6 to 21.5±12 mV-s (p<0.0001) and 86±9 to 106±9 
mmHg (p<0.0001), respectively after a hand was immersed in ice-cold water. In 5 patients who had tachycardic response to 
the CWPT, the average Person’s correlation between SNA and the RR interval was -0.65±0.14 (p<0.05 for all). These data 
support the feasibility of recording SNA using surface ECG electrodes. We next applied this new method to 14 patients 
admitted with electrical storm by continuously recording from ECG leads on the chest for 29±16 hours/patient. Among 34 
spontaneous VT episodes detected in 3 patients, 26 (76%) episodes had SNA recorded within 30 s before the onset (arrow in 
Figure). The latter study indicates that a majority of VT episodes were preceded by cutaneous SNA.  
 
Conclusion: Sympathetic nerve activity measured by the electrodes on the skin surface precedes the onset of VT in patients 
with a history of electrical storm. 
 

 
Figure: Sympathetic nerve activity (SNA) precedes non-sustained VT. 
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