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Fig. 1 A schematic illutration of the experimen-
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Fig. 2 TH-7B pneumatically driven sac type

Ventricular assist device
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Fig. 3 Pneumatic driving unit of the ventricular
assist device developped by the authors
and colleagues
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Fig. 4 Time series data obtained from an adult mongrel dog
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Fig. 5 Responses of the Aop and the RSNA to LVAD assistance
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Fig. 6 Power spectrum analysis of the RSNA
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Fig. 7 Coherence spectra between the aortic
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Fig. 9 Responses of the Aop and the RSNA to LVAD assistance during

ventricular fibrillation
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Spectral analysis of cardiac-related sympathetic nerve
activity during left ventricular assistance

under ventricular fibrillation
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of Medicine, Tohoku University

***Department of Communication Engineering, Faculty of

Engineering, Tohoku University

****Department of Electrical Engineering, Faculty of Engineer-

ing, Tohoku University

To determine the effect of left ventricular
assistance on cardiac related sympathetic activi-
ty, renal sympathetic nerve activity (RSNA)
were analysed by power spectrum and
coherence function during LV assistance under
natural heart beating and ventricular fibrillat-
ion. Our TH-7B pneumatically driven sac type
ventricular assist device was used in this experi-
ment. In 7dogs in this series, ventricular assist
device (VAD) were inserted between the left
atrium and the descending aorta. After the left
frank was opened, bipolar electrode was attach-
ed to the left renal sympathetic nerve via
retroperitoneal approach to detect the RSNA.

VAD were driven at the rate of 50/min.
Values of the squared coherence between the
arterial pressure waveform and RSNA were
measured at the same frequency of cardiac
rhythm and VAD pumping rhythm.

With the LVAD pumping, coherence at the
cardiac rhythm was decreased and coherence at
the VAD pumping rhythm was increased during
natural heart beating and ventricular fibrillat-
ion. These results indicate that arterial pulse
wave which was made by the LVAD assistance
contributed to the postganglionic sympathetic
activity.

Key words: ventricular assist device (VAD), baroreceptor reflex, coherence spectra, power spectra,

renal sympathetic nerve activity (RSNA)
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