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Summary

To elucidate the function of the pericardium, alterations in jugular phlebograms, intracardiac pres-
sures and cardiac volumes induced by postural changes were examined in seven patients with complete
absence of the left pericardium. Ten patients with ischemic heart disease were studied as controls.

Jugular phlebograms in patients with complete absence of the left pericardium showed decreased
depths of the x descent and the tall v waves followed by the deep y descents (M-shaped pattern) in
the supine position. These jugular abnormalities were exaggerated in the left lateral decubitus position.
By contrast, the jugular phlebograms tended to return to normal, but remained abnormal in the right
lateral decubitus position. Right atrial pressure curves showed similar postural effects. However, the
jugular phlebograms and right atrial pressure curves in patients with ischemic heart disease were not
altered by postural changes. The characteristic alterations of the jugular phlebograms are useful indica-
tors for diagnosing complete absence of the left pericardium.

The lack of a prompt decrease in pericardial pressure during ventricular ejection due to the absence
of the pericardium is one of the causes of a decreased depth of the x descent in pericardial defect. How-
ever, this cannot explain the postural alteration of the jugular phlebogram. Another possible mecha-
nism is the decreased excursion of the tricuspid ring during systole. As indicated in our previous re-
port, there is anterior movement of the cardiac apex during systole in cases of pericardial defect, which
is exaggerated in the left lateral decubitus position and decreased in the right lateral decubitus position
due to the lack of normal pericardial support. This anterior swinging motion may inhibit the descent
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of the tricuspid ring toward the apex, resulting in a decreased depth of the x descent of the jugular
phlebogram and the right atrial pressure curve and their postural alterations.

The right ventricular volume as calculated from cardiac computerized tomography and the right
ventricular end-diastolic pressure were not altered significantly by postural changes in the control cases.
These indices increased to a greater extent in the left lateral decubitus position than in other postures
in cases with pericardial defects. The increased right ventricular end-diastolic pressure in the left lat-
eral decubitus position may result from elevated hydrostatic pressure due to the posterior displace-
ment of the cardiac apex. The increase in right ventricular volume may be due to the augamentation
of venous return by the increased difference of gravitational effect between the right atrium and
right ventricle.

From these findings it is concluded that the absence of the pericardium affects the right atrial and

ventricular dynamics.
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Fig. 1. Measurement of the v/a and y-x/y-a ratios.

The v/a ratio is calculated from the vertical heights of the v and a waves measured from the lowest
point on the tracing. The y-x/y-a ratio is obtained from the vertical heights of the x and a waves meas-
ured from the y trough.

JUG = jugular phlebogram.
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Fig. 2. Postural effect on the jugular phlebogram in a patient with complete absence of
the left pericardium.

The decreased depth of the x descent and tall v wave followed by the deep y descent are seen in the
supine position. These jugular abnormalities are less prominent in the right lateral decubitus position.
However, the x descent is obliterated and the prominent v wave is seen in the left lateral decubitus

position.
LL =left lateral decubitus position, S =supine position, RL =right lateral decubitus position.
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Fig. 3. Postural effect on the v/a ratio in pa-
tients with complete absence of the left pericar-
dium (left) and in patients with ischemic heart
disease (right).

Note a marked increase in the v/a ratio in the left
lateral decubitus position in case of pericardial defect.
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Fig. 4. Postural effect on the y-x/y-a ratio in
patients with complete absence of the left per-
icardium (left) and in patients with ischemic
heart disease (right).

The grade of abnormality of the x descent is exag-
gerated in the left lateral decubitus position in patients
with pericardial defect. Negative value means that
the x trough is deeper than the y trough.
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Fig. 5. Postural effect on the A,-y/ /RR inter-
val in patients with complete absence of the
left pericardium (left) and in patients with is-
chemic heart disease (right).

A,-y/ V/RR interval is prolonged in the left lateral
decubitus position in both pericardial defect and is-
chemic heart disease. However, the prolongation is
due to the prolongation of the A,-v interval in is-
chemic heart disease, while it is due to the v-y inter-
val in pericardial defect.
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Fig. 6. Left and right ventricular volumes in
patients with complete absence of the left peri-
cardium and in patients with atypical chest pain
(control) in the left and right lateral decubitus
paositions.

Cardiac volume is calculated from the summation of
a sliced volume using cardiac computerized tomogra-
phy. In pericardial defect, right ventricular volume
increases significantly in the left lateral decubitus
position.
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Fig. 7. Alteration of mean right atrial pressure
according to the body pesitions.

Mean right atrial pressure increases in the right lat-
eral decubitus position and decreases in the left lateral
decubitus due to the hydrostatic pressure difference.
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Fig. 8. Postural effect on the right atrial pressure curve in a patient with complete absence
of the left pericardium (upper panel) and in a patient with ischemic heart disease (lower panel).

Upper panel shows the same variations in the right atrial pressure curve by postural changes as are
seen in the jugular phlebogram. Lower panel shows no postural effect on the right atrial pressure curve.
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Fig. 9. Composite display of average right atrial and ventricular pressure curves in 10

patients with ischemic heart disease.

During diastole, right atrial pressure exceeds right ventricular pressure in any decubitus position,
and this difference increases in the right lateral decubitus position due to gravitational force.
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Fig. 10. Right atrial pressure curve (solid line) superimposed on right ventricular pressure
curve (dotted line) in a patient with complete absence of the left pericardium.

In the left lateral decubitus, the apex of the heart lies posteriorly at end-diastole due to the lack of
the normal pericardial support. Therefore, right ventricular pressure exceeds right atrial pressure dur-
ing diastole owing to the action of gravity in contrast with the control case.
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