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Summary

A midsystolic click and late systolic murmur have been thought to be associated with mitral valve
prolapse. However, similar phonocardiographic findings seen in cases without the evidence of mitral
valve prolapse remained to be elucidated. The present study was attempted to confirm that a midsystolic
click and late systolic murmur during inspiration (cardiopulmonary murmur) were commonly observed
either in cases with congenital complete absence of the left pericardium or in post-operative cases un-
dergone open heart surgery.

Six patients with congenital absence of the pericardium, 3 complete (group 1) and 3 partial (group
2), were studied. In all cases routine chest roentgenograms, echocardiograms and jugular pulse trac-
ings were recorded, and in 5 cases diagnostic pneumothorax was performed.

All 3 patients of group 1 had a midsystolic click and high-pitched late systolic murmur at the 5th or
6th left intercostal space along the mid axillary line (SLMAL or 6LMAL). This murmur was observed
only during inspiration in 2 patients, and a pre-existing murmur became louder during inspiration in
the remaining case whose left ventriculography and intracardiac phonocardiography did not show
mitral or tricuspid regurgitation.

In group 2, none had a midsystolic click and only one patient had a faint pansystolic murmur dur-
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ing inspiration.

Forty patients were studied after cardiac surgery using cardiopulmonary bypass techniques (group
3). Fourteen patients (35%) had a midsystolic click and 22 (55%) had a late systolic murmur during
inspiration. The extent of this murmur was usually very localized in SLMAL or 6LMAL, except
for one case with the point of maximum intensity in the 2nd intercostal space along the left sternal
border. Three patients had a late systolic murmur not only during inspiration but also during breath
holding. Both a click and late systolic murmur during inspiration were observed in 9 patients (23%).

In none of the cases in each group was mitral valve prolapse seen by M-mode and cross-sectional
echocardiograms. These findings suggested that a midsystolic click and late systolic murmur during
inspiration might not be of mitral origin but of pleuropericardial origin.

A midsystolic click and cardiopulmonary murmur may be helpful for the diagnosis of congenital

complete absence of the pericardium.
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Fig. 1. Phonocardiogram in a case of congenital complete absence of the left pericardium

(25-year-old male. Case 1).

The phonocardiogram shows a midsystolic click during both inspiration and breath holding and

a faint late systolic murmur only during inspiration. Mitral and tricuspid regurgitation are not

seen by pulsed Doppler echocardiography.
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Fig. 2. Phonocardiograms in a case of congenital complete absence of the left pericardium
(45-year-old male. Case 2).

Both the first (upper panel) and second (lower panel) recordings demonstrate midsystolic clicks
and a high-pitched late systolic murmur during inspiration.
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Fig. 3. Phonocardiograms in a case of congenital complete absence of the left pericardium
during inspiration (upper panel) and breath holding (lower panel) (23-year-old male. Case 3).
A midsystolic click moves towards the second heart sound during inspiration. A late systolic murmur
which is louder during inspiration is also observed during held expiration at the 6th intercostal space
along the left mid-axillary line. The jugular pulse tracing shows an obliterated x descent, a tall v

wave followed by a deep y descent. Left ventriculography and intracardiac phonocardiography show
neither mitral nor tricuspid regurgitation.
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Fig. 4. Phonocardiogram in a case of congenital partial absence of the right pericardium

(24-year-old male).

A faint holosystolic murmur is observed during inspiration.
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Fig. 5. Phonocardiogram in a case of mitral valve replacement with the Ionescu-Shiley

valve (37-year-old female, 7 months after the operation).
Although a midsystolic click and late systolic murmur during inspiration are seen. Mitral regur-

gitation is not present at the reoperation due to infective endocarditis.
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Fig. 6. Phonocardiograms during inspiration (upper panel) and breath holding (lower panel)
in a case of left ventricular thrombus of unknown etiology (45-year-old male, 1 month after
the operation).

Preoperatively, a significant murmur is not heard, but a late systolic murmur which increases
during inspiration is observed in the 2nd and 3rd intercostal spaces along the left sternal border.
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Fig. 7. Phonocardiogram in a case of Tetralogy of Fallot (6-year-old male, 11 months after
the operation).
A mid to late systolic murmur during inspiration is demonstrated in the 5th intercostal space along

the left anterior axillary line.
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