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Summary OE

The auto power spectra of the recorded
electrical activity of the heart during ventricular AUTOSPHCTARUM  L=200 M=13
fibrillation (VF) strongly suggests that during VF PRTIET E.C.C. HUMAN 101
action potentials occur at very regular time -10
intervals. These intervals, however, are
approximately twice as short as the shortest
RR-intervals encountered in e.g. sinusrhythm
during heavy exercise or ventricular tachycardia.

A mathematical model of 1000 interconnected "cells" -20
showed a persistent repetitive activity, with the

rate of the model as a whole two times higher than

the individual components. An analysis of the
individual states of all 1000 '"cells" dndicated

that approximately 30% of the 'cells" were -30
activated synchroneously and regularly, another 30%
behaved in the same way, but with a shift of half a
period compared to the first group, thus causing

the two times higher frequency of the whole. Data .
from literature and our own observations disclose 10 20 30 40 50
that fibrillation as a sequel to tachycardia may Hz
indeed contain a repetition frequency approximately

twice the frequency of the tachycardia.
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fig. 1. typical auto power spectrum of the ECG
during apparently regular VF
Introduction

As seems well established by now the auto
power spectra of ECG's and both bipolar and

unipolar cardiac electrograms during VF are Methods
characterized by relatively sharp equidistant peaks
at frequencies F, 2F, 3F, etc. See fig. 1 and The methods used are the same as described
refs 2-6,10 and 12. Such spectra will arise when earlier (3,5) and no new animal experiments have
an electrical phenomenon 1is repeated at regular been performed. This article is purely a
time intervals of 1/F, see e.g. ref (9). 1In that theoretical explanation of peculiarities of the
case the form of the spectrum of the repeated observed spectra.
phenomenon is Llost except at the repetition
frequency and its higher harmonics. Spectra of repeating potentials

It appears that during VF action potentials As already mentioned in the introduction, a
are present at regular intervals , e.g. circa 125 spectrum of a regularly repeating action potential
ms in man and circa 80 ms in dogs (3,4,5). These will look Llike a set of equally spaced delta
intervals correspond to 8 Hz or 480 excitations per functions (see fig. 1). This is caused by the
minute and 12.5 Hz or 750 p.m., respectively. The fact that from a mathematical point of view the
repetition rates during VF are roughly twice the regular repetition of a function in time can be
highest rates encountered in exercise or considered as a convolution of that function with a
ventricular tachycardia. The question arose train of delta functions separated by the repetiton
whether the electrophysiological properties of interval, equivalent 1in the frequency domain to
healthy cardiac cells would change drastically and multiplication of the spectrum of the action
instantaneously at the occurrence of VF. potential with the spectrum of that train of delta

functions. 1In fig. 2 the power spectra have been
sketched of delta functions at Gaussian distributed
intervals with a mean of f/16 and increasing
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