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Summary

Using pulsed Doppler echocardiography, blood filling patterns of the right atrium and left and
right ventricles in constrictive pericarditis were studied to evaluate the physiological role of the peri-
cardium in the hemodynamics of this disease. Thirteen cases were examined including five cases with
atrial fibrillation. The control subjects consisted of 16 healthy persons and six cases of lone atrial fibril-
lation.

1. Peak velocity of the atrial filling wave during ventricular systole was reduced, and the filling
time was shortened, suggesting reduced compliance and restricted motion of the atrial wall, because of
the thickening and adhesions of the pericardium. Duration of the atrial filling wave during ventricular
diastole was also shortened, reflecting disturbance of the early diastolic filling of the right ventricle.

2. In healthy subjects, duration of the rapid filling wave was longer in the right ventricle than
in the left ventricle, probably due to the greater compliance of the right ventricular wall as compared
to that of the left ventricular wall. In constrictive pericarditis, the rapid filling time of the right ven-
tricle is shortened, so that the difference in this time between the right and left ventricles is minimized,
which may be related to a thinner right ventricular wall. Duration of the rapid filling wave of the
right ventricle correlated with right ventricular end-diastolic pressure, indicating that the duration of
the right ventricular rapid filling wave is proportional to the severity of constrictive pericarditis.
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In conclusion, constriction of the pericardium definitely influences the hemodynamics of the right
side of the heart more than it does the left side in constrictive pericarditis. This difference appears to
result from the difference in thickness of the myocardial layers of both ventricles.
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Fig. 1. Schematic diagram of flow pattern
measurements.

(Top): Superior caval vein. The flow pattern con-
sists of 2 peaks; during ventricular systole (S wave)
and ventricular diastole (D wave). The peak velocity
and duration of each wave are measured. The S/D
ratio means the ratio of two peak velocities.

(Bottom) : Ventricular filling wave (R wave) and
filling wave by the atrial contraction (A wave). The
duration of each wave is measured.
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Fig. 2. Flow patterns of the superior caval vein in cases of sinus rhythm.

(Left) : In a healthy subjects, the S wave is larger than the D wave.

(Right): In constrictive pericarditis, the S wave is smaller than the D wave. The durations of
both waves are different from those in healthy subjects.
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Fig. 3. Ratio of the peak velocities of the S and
D waves (S/D).

Left column shows the ratios of healthy subjects
with sinus rhythm and cases of lone atrial fibrillation.
Right column shows the ratios in cases of constrictive
pericarditis.

Closed circles: cases with sinus rhythm; open cir-
cles: cases with atrial fibrillation. AF =atrial fibril-
lation ; NS=statistically insignificant, ¥***: p<0.005.
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Fig. 4. Flow patterns of the superior caval vein in cases of atrial fibrillation.
(Left): Lone atrial fibrillation. The S wave is reduced, being much smaller than the D wave.
(Right) : Constrictive pericarditis. The S wave is smaller than the D wave as in the case of lone
atrial fibrillation. However, the durations of both waves appear to be shortened in comparison with
those of lone atrial fibrillation.
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Fig. 5. Filling time from the superior caval vein into the right atrium.

(Left): Filling time of the S wave: The filling time is shorter in cases of constrictive pericarditis
than in healthy subjects and in cases of lone atrial fibrillation. It is also shorter in atrial fibrillation
than in sinus rhythm, both in healthy subjects, in cases of lone atrial fibrillation, and in cases of
constrictive pericarditis. Closed circles: sinus rhythm; open circles: atrial fibrillation.

(Right): Filling time of the D wave: The filling time is longer in cases of lone atrial fibrillation
than in healthy subjects. It is shorter in constrictive pericarditis than in healthy subjects, regardless

of cardiac rhythm.

AF =atrial fibrillation, ***: p<0.005, *: p<0.05.
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Fig. 6. Flow patterns of ventricular inflow.

(Left) : Healthy subjects. A : right ventricle, B: left ventricle. The duration of the rapid filling wave
is longer in the right ventricle than in the left ventricle.

(Right) : Constrictive pericarditis. C: right ventricle, D: left ventricle. The duration of the rapid
filling wave is not appreciably different between the right and left ventricles.
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Fig. 7. Ventricular filling time.

(Left): Rapid filling time: The filling time is longer in the right ventricle than in the left
ventricle in healthy subjects. In constrictive pericarditis, the filling time is shortened in the right
ventricle, so that the difference in the filling time between both ventricles is reduced, and shorter
than that in healthy subjects (p<0.025). Closed circle: right ventricle, closed triangle: left ventricle.

(Right) : Filling time of atrial contraction wave: The difference is small between both ventricles.

NS: statistically insignificant, ¥**: p<0.005, **: p<0.025, *: p<0.05.
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Fig. 8. Relationships between the rapid filling time and end-diastolic pressure.

(Left): Right ventricle: There is an inverse correlation between the rapid filling time and end-
diastolic pressure.

(Right) : Left ventricle. There is no significant relationship.

RVEDP =right ventricular end-diastolic pressure ; LVEDP=left ventricular end-diastolic pressure.
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Fig. 9. Motion patterns of the tricuspid valve ring.

(Left): Healthy subject.

(Right) : Constrictive pericarditis. The valve ring excursion is smaller in constrictive pericarditis.
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Fig. 10. Tricuspid valve ring excursion.

The tricuspid valve ring excursion is smaller in
constrictive pericarditis than in healthy subjects, but
only in cases with sinus rhythm.

Closed circles: sinus rhythm, open circles: atrial
fibrillation. AF : atrial fibrillation, ***: p<0.005.
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