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Relation of mitral valve
motion to left ventricul-
ar end-diastolic pressure
assessed by M-mode
echocardiography
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Summary

Left ventricular end-diastolic pressure (LVEDP) was estimated noninvasively using cardiac
parameters obtained from simultaneous recordings of the echocardiograms, electrocardiograms and
phonocardiograms in 30 patients who underwent diagnostic left cardiac catheterization. Special attention
was paid to the mitral valve motion which reflects global left ventricular function.

The interval from the onset of the Q wave of the ECG to the echocardiographic C point of mitral
valve closure (Q-C), the interval from the aortic component of the second heart sound to the E point
of the mitral echogram (IIa-E), and the time from the opening of the mitral valve (D point) to the E
point (D-E) were measured. A good correlation with LVEDP was observed with Q-C/IIa-E (r=0.87,
p<0.001), and inversely with D-E time (r=—0.81, p<0.001). The correlation of Q-C/D-E and LVEDP
was most significant (r=0.89, p<0.001). The regression equations were LVEDP=36.6 x (Q-C/IIa-E)
—10.9 and LVEDP=4.49 x (Q-C/D-E)+5.56. This noninvasive and easily repeated method for pre-
dicting LVEDP is very useful clinically.
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Fig. 1. Simultaneous recording of the phonocardiogram (PCG), electrocardiogram (ECG),
and mitral echogram for measurements of cardiac parameters.

The paper speed is 100 mm/sec. Q-C is the interval from the onset of the Q wave of the ECG to the
echocardiographic C point indicating mitral closure. IIa-E is the interval from the onset of the aortic
component of the second heart sound (IIa) to the E point of the mitral echogram. D-E is the time
from the mitral valve opening (D point) to the E point. Isometric relaxation time (IRT) is the time
from the Ila to the point D. P-R is the time from the beginning of the P wave to the peak of the R
wave of the ECG. A-C is the time from the point A to the point C on the mitral echogram. E-F

means diastolic descent rate of the mitral echogram.
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Fig. 2. Correlation of Q-C/IIa-E and left ven-
tricular end-diastolic pressure (LVEDP).
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Fig. 3. Correlation between isometric relaxa-
tion time (IRT) and LVEDP.

— 117 —



KF, T, KB, &»

LVEDP
(mmHg)

0 L4 r=-0.81
p<0.001

°
30| -
.
2} .o-. .
L] L]
R
10 L] ..0...

0 10 20 30 40 50 60 70 (mgec) D-E interval

Fig. 4. Correlation of the D-E interval and LV-
EDP.
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Fig. 5. Correlation of Q-C/D-E and LVEDP.
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Table 1. Coefficients of correlation and p
values between each parameter and
left ventricular end-diastolic pressure

(LVEDP)
Coeficients of p values
correlation
Q-C interval r=0.63 p<0.001
IIa-E interval r=-—0.49 p<0.025
D-E interval r=-—0.81 p<0.001
IRT r=—0.04 N.S.
PR-AC r=-—0.43 p<0.05
E to F slope r=-—0.15 N.S.
Q-C/IRT r=0.02 N.S.
Q-C/1Ia-E r=0.87 p<0.001
Q-C/D-E r=0.89 p<0.001
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Fig. 6. Correlation of predicted and measured LVEDP by Q-C/IIa-E and (left) Q-C/D-E (right).
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