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Summary

Using pulsed Doppler echocardiography, the effects of postural change on the blood flow pattern
in the superior vena cava and in the right ventricular inflow tract were investigated to evaluate the
physiological role of the pericardium. Eight cases of left-sided pericardial defect and eight healthy
subjects were examined.

1. Supressed inflow into the right atrium during systole in left-sided pericardial defect was mani-
fested as a reduction of the systolic wave (S) in the superior caval vein and impairment of the systolic
shift of the tricuspid annulus. This suppression suggested unsatisfactory volume expansion in the right
atrium due to the absence of negative intrapericardial pressure.

2. In left-sided pericardial defect, the right ventricular inflow pattern differed from the normal,
most distinctly in the right lateral recumbent position, though the cardiac motion was nearly identical
with that of the normal in this position. In this position, the ratio of the peak velocity of presystolic
filling to that of rapid filling was increased, and the deceleration half time of rapid filling was prolonged.
These findings indicated that the right ventricular rapid filling was retarded, and was compensated
by the filling due to atrial contraction. It is assumed that right ventricular filling is influenced by hy-
drostatic pressure due to changes in posture in the absence of restriction by the pericardium.
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3. Itis concluded that the pericardium maintains negative intrapericardial pressure, so that each
cardiac chamber is uniformly expanded for its filling, and that this function minimizes the influence of

posture on cardiac hemodynamics.
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Fig. 1. Schema of measuring flow patterns in
the superior vena cava (A) and in the right ven-
tricular inflow (B).

S/D is the ratio of peak velocities of systolic wave
(S) and diastolic wave (D). AHT is acceleration half
time, and DHT is deceleration half time. Wa is the
time during which instantaneous maximum velocity of
atrial filling reaches from half the peak velocity to the
peak velocity, and to half the peak velocity of dece-
leration. A/R is the ratio of peak velocity of presys-
tolic filling to that of rapid filling.
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Fig. 2. Blood flow patterns in the superior vena cava.
A) Healthy subject: The systolic wave is larger than the diastolic wave in any postures and S/D is

nearly the same.

B) Pericardial defect: The systolic wave is smaller than the diastolic wave, and S/D varies with

posture.

Left lateral=left lateral recumbent position;

recumbent position.
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Fig. 3. Postural changes of the ratio of the peak velocity of systolic to diastolic waves
(S/D) in healthy subjects and in cases of pericardial defect.

S/D is mainly less than 1.0 in cases of pericardial defect, while it is more than 1.0 in healthy subjects.
Although it is larger in the right rather than the left lateral recumbent position, it is still less than 1.0,
even in the right lateral recumbent position.

NS: statistically insignificant. Other abbreviations are the same as in previous figures.
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Fig. 4. Postural change in the blood flow pattern in the right ventricular inflow.

A) Healthy subject: There is no marked difference in the blood flow pattern by posture.

B) Pericardial defect: Marked postural changes in the blood flow pattern are observed, especially in
the right lateral recumbent position.

Abbreviations are the same as in previous figures.
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Fig. 5. Postural changes in the ratio (A/R) of the peak velocity of the filling wave due to
atrial contraction to that of the rapid filling wave.
Remarkable postural changes in A/R are noted in cases of pericardial defect. The ratio is especially
increased in the right lateral recumbent position.
Abbreviations are the same as in previous figures.
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Fig. 6. Postural changes in duration of filling due to atrial contraction.
Postural changes in the Wa are not obvious both in cases of pericardial defect and in healthy subjects.
However, the Wa differs significantly between the cases of pericardial defect and the healthy subjects

in each position.

Abbreviations are the same as in previous figures.
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Fig. 7. Postural changes in the acceleration half time.

Postural changes are not observed both in cases of pericardial defect and in healthy subjects. There
is no significant difference between the two groups in each posture.

Abbreviations are the same as in previous figures.
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Fig. 8. Postural changes in the deceleration half time.

Deceleration half time is prolonged in right lateral recumbent position in cases of pericardial defect.
Abbreviations are the same as in previous figures.
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Fig. 9. Postural changes in right ventricular pressure in a case of pericardial defect.
Right ventricular pressure is higher in the left lateral recumbent position than in the supine

and right recumbent positions.

Abbreviations are the same as in previous figures.
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