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Summary

The filling modes into the right atrium and both ventricles were observed using pulsed Doppler
echocardiography in six cases of restrictive myocardial diseases, and these were compared with those
of 13 cases of constrictive pericarditis, six cases of lone atrial fibrillation and 16 healthy subjects.
Special attention was paid to the mechanical properties of the cardiac walls which might be reflected
in the filling modes.

1. In the restrictive cases, right atrial filling from the superior caval vein during ventricular
systole was reduced in velocity and duration, but the atrial filling during ventricular diastole was
not appreciably changed. This flow pattern was similar to that of lone atrial fibrillation, indicating
reduced distensibility or impaired contraction and ejection fraction of the right atrium. In constric-
tive pericarditis, the right atrial filling time was shortened both in ventricular systole and diastole,
reflecting stiffening of the pericardium.
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2. In the restrictive cases, the first half of the left ventricular rapid filling wave was steep and
the skirt of the descending limb was prolonged, while there was no such tendency in the right ven-
tricle. In constrictive pericarditis, the rapid filling time was shortened in the right ventricle, and

was not significantly changed in the left ventricle.

3. The differences in the atrial and ventricular filling patterns between restrictive myocardial
disease and constrictive pericarditis may serve to distinguish these two disease entities.
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Fig. 1. Schematic diagrams of flow patterns.

A) Superior caval vein: The flow pattern consists
of two peaks during ventricular systole (S wave) and
diastole (D wave). Peak velocity and filling time of
each wave are measured. The S/D ratio is also
calculated.

B) Ventricular filling wave : The flow pattern con-
sists of rapid filling wave (R wave) and atrial filling
wave (A wave). The filling time at the skirt of the
R wave (TR) and the half peak velocity (TH) are
also measured.
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Fig. 2. Flow patterns of the superior caval vein.
A) Restrictive myocardial disease: S wave is smaller than D wave. The filling time of S wave

is shortened.

B) Constrictive pericarditis: Filling times of S and D waves are shortened.
C) Healthy subjects: S wave is larger than D wave.
D) Lone atrial fibrillation: S wave is reduced, being smaller than D wave.
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Fig. 3. Ratio of peak velocities of S wave to
those of D wave (S/D) in the flow patterns of the
superior caval vein.

The ratio is smaller in restrictive cases and con-
strictive pericarditis than in the healthy subjects.
This is particularly true in cases of atrial fibrillation,
including cases with lone atrial fibrillation.

Closed circles=cases with sinus rhythm; open
circles=cases with atrial fibrillation. AF =atrial fi-
brillation ; N'S =statistically insignificant.
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Fig. 4. Filling times from the superior caval vein into the right atrium.
a) Filling time of S wave: The filling time appears to be shorter in cases of restrictive myocardial

disease and constrictive pericarditis than that in the healthy subjects.

short in cases with atrial fibrillation.

The filling time is obviously

b) Filling time of D wave: The filling time appears to be prolonged in cases of restrictive
myocardial disease with atrial fibrillation, although it is not statistically significant. In cases of

lone atrial fibrillation, it is prolonged.

It is shorter in constrictive pericarditis than in the healthy

subjects and the restrictive cases, regardless of cardiac rhythm.
Closed circles=sinus rhythm; open circles=atrial fibrillation; AF =atrial fibrillation.
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Fig. 5. Flow patterns of ventricular inflow.
A) Restrictive myocardial disease. B) Constrictive pericarditis. C) Healthy subjects.
The ventricular rapid filling waves are different among the 3 cases.
LV =left ventricular filling pattern; RV=right ventricular filling pattern.
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Fig. 6. Filling times of rapid ventricular inflow and half peak velocities.
a) Left ventricle: The filling times (@) and half peak velocities (A) have no statistical difference

among the 3 groups.

b) Right ventricle: The filling time is shortened in the right ventricle in constrictive pericarditis.
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Fig. 7. The ratio of filling time at half peak velocity to that of rapid filling wave (TH/

TR).

a) Left ventricle: The ratio is very small in cases with restrictive myocardial disease.
b) Right ventricle: There is no significant difference in the ratios among the 3 groups.
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