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Sequence of mechanical
and electrical changes

during myocardial is-
chemia: Assessment by
an ambulatory left ven-
tricular function monitor
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Summary
To investigate the relationship between left ventricular function and electrical changes during myo-

cardial ischemia, ambulatory left ventricular function monitoring and ECG recording were made dur-
ing the ergometer exercise test in 14 patients with coronary artery disease. An ambulatory ventricular
function monitor consists of a small cadmium telluride (CdTe) radionuclide probe (250 g) affixed to the
patient’s chest wall, a preamplifier (10 g), and a portable data acquisition unit (600 g). Left ventricular
time-activity curves were recorded continuously using this monitor, and the end-systolic count (volume),
end-diastolic count (volume) and ejection fraction were calculated after background subtraction.

Twenty-eight exercise tests were performed in the supine and upright positions. In 15 tests, left
ventricular dysfunction, i.e., an increase in the end-systolic count (=109%,) and a decrease in ejection
fraction (=5%), and ST depression (=0.1 mV) were observed. In these 15 tests, exercise duration was
362+27 sec. Left ventricular dysfunction occurred earlier than ST depression and the time difference
was 97+19 sec. Left ventricular function recovered 33+8.5sec after discontinuation of exercise,
while ST depression continued for the additional 85+18.5 sec after recovery of left ventricular
function.

In conclusion, 1) left ventricular dysfunction occurs earlier than electrical changes during exercise-
induced ischemia ; 2) left ventricular dysfunction improves earlier than electrical changes after exercise ;
and 3) the same temporal sequence exists in the restoration from myocardial ischemia.
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Fig. 1. Ambulatory left ventricular function
monitor.

An ambulatory left ventricular function monitor
consists of a small cadmium telluride (CdTe) detector,
a preamplifier and a portable data acquisition unit.
Total weight of the ambulatory left ventricular func-
tion monitor is 860 gram. The maximal acquisition
duration is about 6 hours.
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Fig. 2. Pool imagings before (left) and after (right) placement of the CdTe detector.
The CdTe detector silhouette overlaps the left ventricular blood pool image throughout the

study.
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Fig. 3. Beat-to-beat left ventricular time activity curve (top) and a 15 second averaged left

ventricular volume curve (bottom).

A 15 sec averaged left ventricular volume curve shows ejection, rapid filling, slow filling and atrial

kick.
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Fig. 4. Changes in left ventricular ejection fraction (upper) and end-systolic count (lower) by

ergometer exercise in five normal subjects.

During exercise, end-systolic count decreases and ejection fraction increases gradually. At the end
of exercise, end-systolic count decreases by 27.7+12.4 (mean+SD)9%, and ejection fraction increases
by 9.6+4.5%, respectively. After discontinuation of exercise, the overshoot phenomenon appears

and continues for 5 min.: ¢
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Fig. 5. Exercise duration, time lag between the appearance of left ventricular dysfunction
and the ECG change, recovery time of left ventricular dysfunction after discontinuation of
exercise and time lag between the recovery of dysfunction and the ECG change in patients

with coronary artery disease.

Exercise duration is 362+27 (mean+ SE) sec, time lag between appearance of dysfunction and ECG
change (ATgp~ATgcg) is 97+19 sec, recovery time of dysfunction (DTgp) is 33+8.5 sec and time
between disappearance of dysfunction and ECG change (DTgog—DTgr) is 85+18.5 sec, respectively.
Left ventricular dysfunction occurs earlier than ECG change.
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Table 1. Temporal sequence of left ventricular
dysfunction and the ECG change dur-
ing exercise-induced ischemia at dif-
frent levels of left ventricular dysfunc-
tion

5%<EF | EF|=10%
<10%
(n=8) (n=7)

Exercise duration 412+95 304+92 p<0.05
DTgr 10+11 63+23 p<0.01

DTgce—DTxr 95471 72472 NS

Exercise duration in the severe dysfunction group is
shorter than that in the mild dysfunction group. After
ceasing exercise, disappearance time of dysfunction
(DTgr) in the severe group is longer than that in
the mild group. The time difference between disap-
pearance of dysfunction and the ECG change (DTgcq
—DTgp) is not significant between the two groups.
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