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Summary

Three cases of ventricular septal defect (VSD) with a mid-diastolic click were reported.

In Case 1, the phonocardiogram showed a pansystolic murmur in the fourth left intercostal space and
a mid-diastolic click 0.15 sec after the pulmonary component of the second heart sound (IIp) in the third
left intercostal space. In the lateral view of the left ventriculogram, aneurysmal bulge just beneath
the sinus of Valsalva was recognized during systole. At operation, a thick aneurysm of the anterior leaf-
let of the tricuspid valve was confirmed and jet stream from the left ventricle aimed to the aneurysm.

In Case 2, the phonocardiogram showed a pansystolic murmur in the fourth left intercostal space and
a mid-diastolic click 0.15 sec after IIp in the third left intercostal space. The left ventriculogram failed
to demonstrate an aneurysmal bulge. However, the aneurysm of the anterior leaflet of the tricuspid
valve same as in Case 1 was confirmed at operation.

In Case 3, the phonocardiogram showed a pansystolic murmur, early diastolic murmur and mid-
diastolic click 0.16 sec after IIp in the third left intercostal space. In the lateral view of the left ven-
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triculogram, an aneurysmal bulge just beneath the sinus of Valsalva was recognized during systole.
Operation has not been performed.

From the operative findings that aneurysms of the tricuspid valve had a thick wall and jet stream
from left ventricle aimed to aneurysms, we considered that the development of the aneurym was
due to jet stream from the left ventricle and a mid-diastolic click was the tricuspid opening sound of the
anterior tricuspid leaflet with aneurysm.

In conclusion, when a mid-diastolic click is present in patients with VSD, it strongly suggests the
diagnosis of an associated aneurysm of the tricuspid valve, which is difficult to be differentiated from
a membranous septal aneurysm or tricuspid pouch in the angiogram.
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Fig. 1. Phonocardiogram of Case 1.

A mid-diastolic click is recorded 0.15 sec after the pulmonary component of the second heart sound
in the third left intercostal space (3L).
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Fig. 2. Chest roentgenogram of Case 1.

Cardiomegaly (cardiothoracic ratio 55%) and the prominent second and fourth arch of the left heart

border are seen.
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Fig. 3. Electrocardiogram of Case 1.
Mild right axis deviation and a deep S wave in the left precordial leads are present.
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Fig. 4. Left ventriculogram of Case 1.
In the lateral view, an aneurysmal bulge (arrow) just beneath the sinus of Valsalva is seen during sys-
tole. In the antero-posterior view, double density (arrow) beneath the sinus of Valsalva is recognized

during systole.
Syst. =systole; Diast.=diastole; A-P view=antero-posterior view; Lat. view=lateral view.
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Fig. 5. Right ventriculogram of Case 1.
The right ventricle is devided into two chambers by anomalous muscle bundle.
Abbreviations: see Fig. 4.
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Fig. 6. Phonocardiogram of Case 2.

A mid-diastolic click is recorded 0.15 sec after the pulmonary component of the second heart sound

in the third left intercostal space (3L).
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Fig. 7. Left ventriculogram of Case 2.

The right ventricle and main pulmonary artery are opacified, but no aneurysmal bulge just beneath
the sinus of Valsalva is seen.

Abbreviations: see Fig. 4.
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Fig. 8. Phonocardiogram of Case 3.
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A mid-diastolic click is recorded 0.16 sec after the pulmonary component of the second heart sound

in the third intercostal space (3L).
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Fig. 9. Left ventriculogram of Case 3.

Lat. view

In the lateral view, an aneurysmal bulge (arrow) just beneath the sinus of Valsalva is seen during

systole.
Abbreviations: see Fig. 4.
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Fig. 10. Right ventriculogram of Case 3.
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Lat. view

During systole, filling defect (arrow) in the upper portion of the tricuspid orifice is seen in both

antero-posterior and lateral views.
Abbreviations: see Fig. 4.
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