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Summary

With the use of bidirectional echocardiography, the isometric contraction and relaxation times
(ICT and IRT) of the left ventricle (LV) were measured in 19 normal subjects (N) (age: 23-38 years,
mean 25.6 years) and 33 patients with myocardial infarction (MI) (age: 42-84 years, mean 64.4 years).

Echocardiograms of the aortic and mitral valves were recorded simultaneously with 2 probes.
The ICT was defined as the interval from the closure of mitral valve echo to the opening of aortic valve
echo, and the IRT from the closure of aortic valve echo to the opening of mitral valve echo (Fig. 1).
The LV ejection time (LVET), preejection period (PEP), left atrial dimension (LAD), LV diastolic
dimension (LVDd), ejection fraction (EF), mean velocity of circumferential fiber shortening (mVcF),
stroke volume (SV), cardiac output (CO), diastolic descent rate of the anterior mitral leaflet (DDR),
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and D/S ratio of the posterior LV wall (D/S) were also determined.

The ICT and IRT were significantly greater in MI (63.5+10.2 and 98.5+16.6 msec) than in
N (48.2+7.8 and 66.8+10.9 msec) (Fig. 2). The ICT and IRT were not significantly related to
heart rate, age, localization of MI, functional classification of NYHA and cardiothoracic ratio. The
ICT had a significant positive correlation with PEP and LVDd, a significant negative correlation with
LVET and LAD, and did not have a significant correlation with EF, mVcF, SV and CO (Fig. 4, 5, and
6). The IRT had a significant positive correlation with D/S and a significant negative correlation
with DDR. Although the correlation of IRT with LAD and LVDd were insignificant, there was a
tendency that cases with large LAD had normal IRT (Fig. 7).

In conclusion, the bidirectional echocardiography provides a non-invasive, sensitive technique
to assess the ICT and IRT of LV, and these intervals are of a clinical significance for evaluation of

systolic and diastolic functions of the heart.
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Fig. 1. Bidirectional echocardiogram from a normal subject, demonstrating the method for
measurement of isometric contraction and relaxation times.

ICT =isometric contraction time ; IRT =isometric relaxation time ; MV =mitral valve ; AV =aortic
valve. Abbreviations are the same as in the following figures.
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Fig. 2. ICT and IRT in patients with myo-
cardial infarction (MI).
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Fig. 4. Correlation of ICT with left ventricular ejection time (LVET) and preejection
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Fig. 5. Correlation of ICT with indices of systolic function in patients with MI.
mVcF=mean velocity of circumferential fiber shortening.
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Fig. 6. Correlation of ICT with left atrial dimension (LAD) and left ventricular diastolic
dimension (LVDd) in patients with MI.
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Fig. 7. Correlation of IRT with indices of diastolic function in patients with MI.
D/S ratio=D/S ratio of posterior LV wall; DDR =diastolic descent rate of the anterior mitral leaflet.
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Fig. 8. Correlation of ICT and IRT with the interval from Q in ECG to the opening and

closure of the mitral and aortic valves in patients with MI.
Mc=closure of the mitral valve ; Ao=opening of the aortic valve ; Ac=closure of the aortic valve ;

Mo =opening of the mitral valve.
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