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Summary

In order to examine the influential factors on IRT and to evaluate the clinical significance of IRT
and STIs, 82 cases [10 cases of healthy adults, 18 cases with angina and 54 cases with old myocardial
infarction (MI)] were studied by mechanocardiography, and the measurement values were contrasted
with mean pulmonary capillary wedge pressure (mPC), findings of coronary angiography and those
of left ventriculography. IRT was measured from the beginning of ITA in the phonocardiogram to
the O point in the apexcardiogram.

The results were as follows:

1) Significant prolongation of IRT was observed in cases with MI, but not in healthy adults
and in cases with angina. However, IRT was within 130 msec in 929 of MI with mPC higher than
15 mmHg, indicating that the elevated LA pressure would be the shortening factor of IRT (Fig. 2, 3).

2) Under the influence of mPC, IRT was altered by the presence of coronary lesions and LV
asynergy, and was related to ejection fraction (EF); IRT was proportional to EF in MI with mPC
higher than 15 mmHg (r=0.71), while it was inversely proportional in cases with mPC less than 15
mmHg (r=—0.42), suggesting that the decreased cardiac function might act as a lengthening factor
on IRT (Fig. 4, 5, 6).

3) Similarly, PEP/ET was related to coronary lesions and LV asynergy, and closely correlated
to EF (r=—0.74). However, PEP/ET was not a useful indicator of elevated mPC or the severity in
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each case with MI, although it was related to mPC (r=0.52) (Figs. 2~6).

4) Therefore, we concluded that the combined evaluation of IRT and PEP/ET appeared to
be more meaningful than the use of the individual value of IRT (more than 130 msec) or PEP/ET
(more than 0.41) for the clinical assessment of IHD (Table 1, Fig. 7).
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Fig. 1. Measurement of isovolumic relaxation
time (IRT) by simultaneous recording of elec-
trocardiogram (ECG), phonocardiogram (PCG),
apexcardiogram (ACG) and carotid pulse tracing
(CPT).

IRT is measured from the beginning of IIA in
PCG to the O point in ACG.
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Fig. 2. IRT and PEP/ET in each group.
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C=control (healthy adult) ; A=angina; MI=old myocardial infarction ; % =significant (p <0.01).
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Fig. 3. Correlation between IRT and mean pulmonary capillary wedge pressure (mPC)
in cases with MI (a), and correlation between PEP/ET and mPC (b).

Solid line shows a corelation in all cases with MI, and dotted line shows a correlation in selected
cases of MI with mPC higher than 15 mmHg.
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Fig. 4. Relationships between IRT or PEP/ET and the degree of coronary artery in-

volvement.

Comparison between one, two and three vessel disease (a, b), and comparison of the involvement

site of coronary artery (c, d).

Open symbols show the cases with mPC less than 15 mmHg, and closed symbols show the cases

with mPC higher than 15 mmHg.

LAD=left anterior descending branch; Cx=circumflex branch; RCA=right coronary artery.
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Fig. 5. Comparison between IRT, PEP/ET and anterolateral, apical movements in LV

angiography.

N=normal ; R=reduced ; No=none ; D =dyskinetic ; A=aneurysmal according to the AHA classi-

fication.

Fig. 6. Correlation between IRT and ejection fraction (EF) (a) and correlation between

PEP/ET and EF (b).

EF is measured by Dodge’s method using LV angiography.
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Table 1. Number of cases with MI sum-
marized in comparison with PEP/
ET and IRT

PEPET 0.41 f t | |
IRT 130 t | y |

N-R

mPC:15 No

D-A

5

7
N-R 2 2 9
mPC-15  No 6 4

D-A 14 1

Arrows indicate increased or decreased values in
the respective measurement. The materials are
grouped by mPC and the findings in LV angio-
graphy. Abbreviations: see Fig. 5.
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Fig. 7. Scatter graph of the cases with IHD in respect to the PEP/ET and IRT (a) and the

illustrated diagram (b).
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