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Summary

The echocardiographic findings during left ventricular assist of a heart of a 36-year-old woman
who underwent mitral valve replacement were described. Blood was bypassed from the left atrium to
the aorta. Echocardiography demonstrated that the pulmonary and tricuspid valves functioned with each
heart beat, but that the aortic and prosthetic mitral valves did not open, and the left ventricular wall
did not contract. In the left ventricular cavity, there was a mobile and amorphous thrombus which
correlated with dynamic intracavitary micro-echoes (““ moya moya echoes). With higher left atrial
pressure, the left ventricular motion increased slightly, and the left ventricular dimension gradually
decreased. These findings were interpreted as follows: (1) desired results were attained from the previous
powerful assist, or (2) the most optimum pressure of the left atrium in relation to the left ventricle was
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relatively high. It has not yet been determined which is actually the case. The “ moya moya’’ and
thrombus echoes were decreased. The general condition of the heart appeared to be improved, but the
prosthetic valve motion was not observed. Contrast study via an echocardiographically-guided catheter
inserted retrogradely into the left ventricular cavity revealed prosthetic valve stenosis. Fusion of its
cusps by fibrin was confirmed on repeat surgery. Although the patient’s condition allowed removal of
the left ventricular assist device after surgery, the patient died of progressive infection.

Optimum powerful assist should be performed while the formation of thrombi and cuspal ad-
hesions is being prevented by other methods, or a more mild assist may be desirable. This may be
an important theme for a study as the next step towards the practical use of the ventricular assist.
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Fig. 1. The pulmonary and tricuspid valve leaflets during left ventricular assist.
They function with each cardiac beat.

A A A

Fig. 2. The aortic valve cusps and the prosthetic valve cusps in the mitral position during
left ventricular assist on the third postoperative day.

They are in their closing position in all cardiac beats (right: the long-axis view of the aortic root
during systole. Left: the short-axis view of the prosthetic valve in the mitral position during diastole).
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Fig. 3. Short-axis views of the left ventricle at end-diastole (left panel) and end-systole
(right panel) during left ventricular assist on the third postoperative day.
The left ventricular wall does not contract as shown by the trace diagram of the endocardial surface

of the ventricular wall (middle panel).

Fig. 4. A mobile and amorphous thrombus in the apical area of the left ventricle developed
during left ventricular assist (upper 3 panels) and dynamic intracavitary echoes (‘“ moya

moya > echo) observed at the same time (lower panel).
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Fig. 5. Motion of the aortic cusps during left ventricular assist.
Arrows directed downward indicate the opening of the aortic valve. Arrows directed upward indicate
the contribution of the ventricular contraction to the systemic pressure.
(a): the 3rd postoperative day (POD), 11:00 a.m., (b): the 3rd POD, 1: 15 p.m., (c): the 5th POD,
(d): the 12th POD.
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Fig. 6. Time course of the echocardiographic
data.

Although the left atrial pressure was set at 3~7
mmHg until the 3rd postoperative day, it was reset
higher to 10~15 mmHg after detecting of the left
ventricular thrombus and akinesis of the left ventric-
ular wall. The left ventricular enddiastolic dimension
(LVDd) decreases and the 9% fractional shortening

(% FS) increases gradually, and ‘“‘ moya moya”’ echoes
(MOYA) diminish.
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Fig. 7. Contrast echo studies by left atrial injection (left) and by left ventricular injection
through the catheter inserted retrogradely by echocardiographic guidance (right).

The inflow stream to the left ventricular cavity is very narrow, indicating severe cuspal fusion of

the prosthetic valve (Ionescu-Shiley valve).
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Fig. 8. Appearance at re-operation.

The prosthetic valve cusps were fused to each other by fibrin (left). Removed fibrin membranes are

shown (right panel).
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