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Summary

In 20 heart transplant patients stimulated intramyocardial electrograms have been recorded during the posttrans-
plant period using telemetric pacemakers and two epimyocardial electrodes. Employing one electrode for
stimulation and the second electrode for sensing it was possible to measure the propagation time for evoked
responses between the location of the two electrodes. Preliminary results show that (1) the propagation time is the
same in both directions with some few exceptions, (2) the propagation time is changing during the early posttrans-
plant phase in most patients before it reaches a stable level after some weeks, (3) the propagation time depends on
the location of the two electrodes, and (4) the propagation time does not show significant dependence on cardiac

rejection events up to grade 2.
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Introduction

The propagation of action potentials along single
skeletal muscle cells and peripheral nerve fibers has
been investigated in nearly all details. Detailed
knowledge has also been provided on the transmis-
sion of excitation in neural networks including synaptic
signal processing. Considering the heart, the
physiological processes of automatic generation and
spreading of excitation are fairly well understood. On
the contrary, only poor knowledge is available on the
spreading of excitation in the cardiac muscle after
artificial pacing. It is obvious that the propagation of
action potentials along single skeletal muscle cells, i.e.
along a ,cable” structure, is a too simple model for the
three-dimensional spreading in a tissue that contains
many cells, fibers, and specialized conduction
systems.

The conduction velocity along an excitable cell
membrane depends primarily on all impacts that affect
the membrane permeability during resting state and
the dynamic behavior of each kind of specific ion
channels. Those impacts can be related with:

- temperature,
- ion concentrations on both sides of the membrane,

- the performance of active ion transport mechanisms
across the membrane,

- substances like hormones, chemicals, drugs and
aggressive cells.

Conduction velocity is well defined only for ,cable“-like
structures. For those structures and constant distance
between both electrodes, propagation time is inverse
to conduction velocity.

Compared with the skeletal muscle cell, the cardiac

muscle cell or myocyte shows significant functional
and behavioral peculiarities despite the fact that both
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