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Summary

The correlation between left ventricular end-diastolic wall stress (oed) and atrial contribution was in-
vestigated using echocardiography including the pulsed Doppler method and cardiac catheterization with
cineangiography in 21 patients with coronary artery disease, 4 with hypertensive heart disease, 3 with hy-
pertrophic cardiomyopathy, 3 with dilated cardiomyopathy, 4 with aortic regurgitation, and 10 normal sub-
jects. The ratio of peak velocities (A/R) in the rapid filling phase (R) and atrial contraction phase (A) was
used as the index of atrial contribution. Left ventricular end-diastolic stiffness (AP/AV) was calculated by
the ratio of increases in left ventricular pressure and volume during the atrial contraction phase. The corre-
lations between A/R and ced, mean pulmonary capillary wedge pressure (m-PCWP), and left ventricular
end-diastolic pressure (LVEDP) were analyzed in the 35 patients. Correlations between AP/AV and oed and
A/R were also analyzed. 4

A/R was inversely correlated with oed (r= —0.75), m-PCWP (r= —0.62) and LVEDP (r= —0.59),
suggesting that A/R is influenced significantly by preload. A/R was also inversely correlated with AP/AV (r
= —0.72). AP/AV was significantly correlated with oed (r=0.92), suggesting that ced is a factor for deter-
mining left ventricular end-diastolic stiffness. Left ventricular volume can be increased in patients with low
oed by atrial contraction, achieving good atrial contribution. Left ventricular volume will be little increased
by atrial contraction in patients with elevated oed despite significant increase of left ventricular end-diastolic
pressure, resulting in diminished atrial contribution.

Left ventricular inflow velocities are most significantly influenced by preload, and left ventricular in-
flow dynamics are affected by end-diastolic events as well as early diastolic relaxation in the impaired left
ventricle. Thus left ventricular end-diastolic wall stress and stiffness, and consequently the volume of blood
into the left ventricle during atrial systole, are important in evaluating left ventricular inflow dynamics.
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Fig. 1. Peak velocities of transmitral flow.

R =peak velocity in rapid filling phase; A =peak velocity
in atrial contraction phase; PWD=pulsed wave Doppler
echocardiogram; PCG=phonocardiogram; ECG =echocar-
diogram.
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2. ERHIRFKHIEEICT (oed) & EEHIRFAN stiffness
(AP/AV) DA (Fig. 7)

oed IX AP/AV & IEAHEE (=092, p<0.0001) %
RL7z. ced SRBIEDHE, EZEIIRFKH stiffness
BREETHo . HELEBEORLEEERKT

End-diastole

Pre-atrial contraction

End-systole

AP atrial contribution to the LV diastolic pressure

AV atrial contribution to the LV diastolic volume

= LV end-diastolic stiffness

Fig. 2. Index of left ventricular end-diastolic stiffness (AP/AV).
AP =increase of left ventricular pressure during atrial contraction phase; AV =increase of left ventricular volume
during atrial contraction phase; LVP=left ventricular pressure.
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Fig. 3. Simultaneous recording of left ventricular pressure by micromanometer-tipped catheter and fluid-

filled catheter systems.

A : Good correspondence between the catheter systems at the onset of atrial contraction ({}) and end-diastole (4)

in most subjects.

B : Discrepancies in several cases between end-diastolic pressure recordings ( 4 ) in the catheter systems. Discrep-
ancies were observed in the hyperdynamic status and these cases were excluded from this study.

_ _IVST+PWT
= 2

) X136 (glem?)
Fig. 4. Circumferential midwall stress calculated by
Mirsky’s formula.

oc=circumferential midwall stress; oed =end-diastolic
LV wall stress; LV =left ventricle; P=LV pressure
(mmHg); h=mean LV wall thickness (cm); a=semi-ma-
jor axes at the midwall (cm); b=semi-minor axes at the
midwall (cm); IVST=interventricular septal thickness;
PWT = posterior wall thickness.
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Fig. 5. Correlation between A/R of left ventricular inflow
velocity and left ventricular end-diastolic wall stress (ced).
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Fig. 6. Correlations between A/R of left ventricular in-
flow velocity and m-PCWP, LVEDP.

m-PCWP=mean pulmonary capillary wedge pressure;
LVEDP=left ventricular end-diastolic pressure; CAD=
coronary artery disease; LVH=left ventricular hypertrophy;
HHD =hypertensive heart disease; HCM =hypertrophic
cardiomyopathy; DCM =dilated cardiomyopathy; AR=
aortic regurgitation.
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Fig.7. Correlation between AP/AV and ced.

oed is a factor determining end-diastolic stiffness of the left
ventricle.
oed=left ventricular end-diastolic wall stress. Other abbre-
viations as in Fig. 6.
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Fig. 8. Correlation between A/R in left ventricular inflow
velocities and AP/AV.
Atrial contribution was diminished in subjects with signifi-
cantly increased left ventricular end-diastolic stiffness.
Abbreviations as in Fig. 6.
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