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Summary

To elucidate the physioanatomic roles of the pericardium, the alterations in gross anatomy and
cardiac motion induced by posture were examined by two-dimensional echocardiography in seven
patients with total absence of the left pericardium. Ten healthy subjects were served as controls.

1. The heart was located deeper within the chest at end-diastole in patients with pericardial
defect than in healthy subjects, especially in the left lateral decubitus position.

2. With progression of systole, the cardiac apex swung anteriorly with the cardiac base as the ful-
crum, and the heart approximated the normal position at end-systole.

3. The deeper the position of the center of the cross-section of the left ventricular cavity at end-
diastole, the more exaggerated the swinging motion in systole. The deep location of the heart in
end-diastole is considered to result from release from pericardial support, and the systolic tonus of the
cardiac muscle restores the apex to nearly normal position.

4. The characteristic swinging motion of the heart and its alterations dependent of posture
seemed the signs suggestive of total absence of the pericardium.

5. The shape of the short-axis view of the left ventricular cavity was nearly circular throughout
the cardiac cycle. Therefore, paradoxical motion of the ventricular septum observed on M-mode
echocardiography in pericardial defect results from the anterior shift of the entire heart overcoming
the proper motion of the interventricular septum.

6. The left ventricular dimension become enlarged according to the postural change from the
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right to left lateral decubitus positions regardless of the presence or abscence of the pericardium.
The right ventricular cavity became enlarged in the left lateral decubitus position in patients with
pericardial defect. The elevation of hydrostatic pressure due to postural change was considered excessive
due to the absence of the pericardium.

7. In the left lateral decubitus position, systolic excursions of the mitral and tricuspid rings be-
came more prominent in healthy subjects, whereas these excursions, particularly of the tricuspid
ring, were reduced in patients with pericardial defect.

8. Depressed tricuspid ring motion was also observed in the right lateral position in cases with
pericardial defects.

9. The reduced excursion of the tricuspid ring and the right ventricular dilatation may affect

systemic venous return to the right atrium.
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Fig. 1. Schemata illustrating the measurement method of the mitral and tricuspid valve

ring excursions.

Systolic excursion of the mitral valve ring (Mex) is defined as the distance between the end-dia-
stolic and end-systolic positions of the attachment site of the posterior mitral leaflet to the edge of
the left ventricular posterior wall in the left ventricular long-axis view. Tricuspid valve ring excursion
(Tex) is measured by the distance between the end-diastolic and end-systolic positions of the attach-
ment site of the anterior tricuspid valve in the apical four-chamber view. AO =aorta; LA =left atrium;
LV =left ventricle; RA =right atrium; RV =right ventricle.
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Fig. 2. Long-axis views of the apical area of the left ventricle in a patient with pericardial
defect in the left lateral decubitus position.

The transducer is placed near the mid-clavicular line. The cardiac apex is located deeply at end-
diastole (left panel). It does not move toward the cardiac base, but swings anteriorly in systole (right
panel). A schema shows the endocardial surface in end-diastole (ED) by a broken line and that in
end-systole (ES) by a solid line.
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Left lateral

Right lateral

Fig. 3. Short-axis views of the left ventricle in a patient with pericardial defect in the left
lateral (upper panel) and the right lateral (lower panel) decubitus positions.

The left of each panel is the view at end-diastole (ED) and the right is at end-systole (ES). In the
left lateral decubitus position, left ventricular contraction is accompanied by the anterior movement,
whereas it is concentric in the right lateral decubitus position. The shape of the left ventricular cavity
is circular throughout the cardiac cycle in both decubitus positions. Note that the right ventricular
cavity becomes enlarged in the left lateral decubitus position.
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Fig. 4. Postural changes in the depth of the center of gravity of the cross-section of the left
ventricle from the anterior chest wall.

The heart is shifted into deeper positions when patients turn from the right (RL) to the left lateral
decubitus position (LL). The heart in patients with pericardial defect (P. DEFECT) is located deeper
than that of healthy subjects (NORMAL) in the left lateral position. S=supine position.
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Fig. 5. Correlation between the depth of the center of gravity of the left ventricle at end-
diastole and the degree of systolic excursion toward the anterior chest wall.

Systolic excursion and the depth of the heart show good linear correlations statistically (r=0.67,
p<0.05); the deeper the center of the left ventricle, the greater the systolic excursion.
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Fig. 6. An example of interventricular septal motion at the basal, mid and apical areas of
the heart in a patient with pericardial defect.

Note that the paradoxical motion of the interventricular septum becomes more prominent toward
the cardiac apex (S.K., 28 y, M).

Left lateral Supine Right lateral

Fig. 7. An example of interventricular septal motion in different postures in a patient
with pericardial defect.

The ultrasound beam are directed toward the middle of the left ventricle in all postures. Note that
the paradoxical motion of the interventricular septum is prominent in the left lateral decubitus position
(S.F., 28y, M).
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Fig. 8. Postural effects on the systolic excursion of the interventricular septum and topo-
graphic differences

The mid-portion of the interventricular septum shows much more distinct paradoxical motion in
the left lateral decubitus position (expressed by negative values). In patients with pericardial defect,
but not in healthy subjects, the systolic excursion is also dependent on the topographic difference.
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Fig. 9. Alteration of the left ventricular dimension according to the postures.
In healthy subjects (NORMAL), the change of the end-diastolic dimension is slight but statistically
significant. The alteration is nearly similar in patients with pericardial defect (P. DEFECT).
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Fig. 10. Mitral valve ring excursion.
In healthy subjects (NORMAL), the total excursion is largest in the left lateral decubitus position.
Although the excursion in the right lateral decubitus position in patients with pericardial defect (P.
DEFECT) is not different from that in healthy subjects, it is less in the left lateral decubitus posi-

tion. The excursion due to atrial contraction is not altered by posture or by the difference of the sub
jects.
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Fig. 11. Tricuspid valve ring excursion.

The excursion is not altered by posture in healthy subjects (NORMAL). In patients with peri-
cardial defect (P. DEFECT), however, the excursion is smaller than in healthy subjects, and is smal-
lest in the left lateral ducubitus. The atrial contribution to the total excursion according to postures
is similar to the changes of the total excursion.
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