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Abstract: In acute infarction there is ST elevation over
the region of infarction. ST depression is seen clinically in
association with the ST elevation on the body surface in
acute infarction and is associated with a worse prognosis.
We present results from animal experimentation show-

ing endocardial and epicardial potential distributions in
sheep after acute coronary ligation correlated with regional myocardial blood flow measured by fluorescent
microspheres. In sheep the epicardium in small infarcts
shows uniform ST elevation over the infarct and no ST
change elsewhere whereas with larger infarcts there is a
strong dipolar pattern between the infarcted region (elevation) and the normal myocardium (depression). This
probably reflects generalised blood flow reduction after a
large infarction.

tre, with minimal ST depression in the surroundings.
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INTRODUCTION
Acute ischaemia due to occlusion of a coronary artery
produces ST elevation over the region of the ischaemia. The
exact nature of the source is imporlant when attempting inverse transformation to localise acute infarction.

CxA ligation

MATERIAL AND METHOD
We have measured the source in an anaesthetised sheep

model with ischaemia in alternate left anterior descending
coronary artery (LAD) (n=8), left circumflex coronary aftery
(CXA) (n=8) and obtuse marginal branch (OM) (n=8) territories. The epicardial potentials were recorded by a 64electrode sock placed around the heart. The endocardial
electrogram was recorded using a home-made 4O-electrode
basket mapping catheter inroduced into the left ventricle via
the apex. All the potentials were sampled simultaneously
at 1000 Hz by a 128 channel data acquisition system constructed for this purpose. Potential maps were constructed
using our own mapping program and the S-Plus statistical
package. Fluorescent microspheres (15 micron)( Molecular
Probes Inc, Oregon USA) were injected into the appropriate
coronary artery to measure regional myocardial blood flow.

LAD ligation

RESUUTS

Occlusion of either the LAD or the CXA produced a powerful dipole between ST elevation over the ischaemic region
and ST depression over the nonischaemic region. The region
of ST elevation was markedly assymetric, with the highest

amplitude at the boundary, a pattern of ST elevation quite
different from that of the total occlusion of the OM, which
showed a graduated but even peak of ST elevation in the cen-

The potential changes in the endocardium were similar
to those in the epicardium during the LAD and the CXA occlusions, i.e., showing both ST elevation and ST depression,
but with lower amplitude when compared to the epicardial
potentials. The patterns are shown below as an unwrapped
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Figure 2. Endocardial Potential Distribution at 2 Min of Ischaemia
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DISCUSSION

epicardial surface of the two ventricles (figure 1) and endocardial surface of the left ventricle (figure 2). The thick solid
lines represent coronary arteries. Numbers inside maps are
voltage values in millivolts. Solid and dotted lines indicate
ST elevation and ST depression respectively. Zero is indicated by thin solid lines.
Comparisons

of regional myocardial blood flow during

full $rickness ischaemia show that with large infarcts (LAD
or Cx) there is a reduction of blood flow to the noninfarcting
myocardium possibly related to the drop of perfusion pressure tåbles 1-4. There is a distinct reduction in perfusion
pressures with the circumflex and left anterior descending
occclusions when compared to obtuse marginal occlusions.
This probably represents the reasons for the altered electrical
source however there is no endocardial ST elevation which
might be expected if the 63Vo rcduction in blood flow were
to cause endocardial ischaemia.
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These results show that the ST changes with acute infarction are more complex than previously thought. In particular
ST depression closely associated with the ST elevation has
not been explained. It is probable that it reflects ischaemia
but does not behave identically to subendocardial ischaemia
in that the expected endocardial ST elevation was absent. In-

tervention studies are required to further elucidate the causes.

CONCLUSIONS
Current. concepts of epicardial ST elevation do not explain these results and need modifying to enable more accurate inverse transformation. Furthermore it appears that

hypotension and large infarcts are associated with an additional ischaemic source suggesting different therapy to maintain perfusion could be beneficial and could be controlled by
noninvasive monitoring of the ST segment.
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