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High-Speed Cinematoradiographical Study of the Movement of the
SJM Prosthetic Mitral Valve

Takumo Hara

The dynamics of the St. Jude Medical (SJM) prosthetic mitral valve were analyzed
by cinematoradiography. The valve open and closure times as well as the movement
of the ventral and dorsal leaflets of the valve were examined in relation to the
presence or absence of atrial fibrillation and preservation or non-preservation of the
posterior mitral leaflet apparatus. The valve movement in the opening phase was
symmetrical and the valve open time remained constant irrespective of cardiac
rhythms. The valve closure time remained constant in patients with sinus rhythm. In
patients with atrial fibrillation, however, cardiac beats with a prolonged valve
closure time or beats with asymmetrical movement of the dorsal and ventral leaflets
were observed. Prolongation of the valve closure time was attributable to closing of
the dorsal leaflet at end-diastole prior to the appearance of the R wave on the ECG.
This phenomenon was observed in cardiac beats where the preceeding R-R interval
was longer than the average R-R interval. Early closure of the ventral leaflet was
frequently observed in patients with atrial fibrillation and preservation of the
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posteror leaflet.

In these cases, the ventral leaflet began to close 14+6 msec prior

to the R wave on the ECG. Early closure of the ventral leaflet did not correlate with

left ventricular end-diastolic pressure, pulmonary artery wedge pressure and the

mitral valve pressure gradient. It was suggested that the early closure of the ventral

leaflet was attributable to the flow dynamics in the mitral orifice associated with the

posterior apparatus function.
140—147, 1991
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Table 1. Diseases in each groups
“Disease
@ MS MSR MR Total
I 1 1 8 10
1I 7 2 2 11
I 0 0 4 4
Y 1 4 3 8
Total 9 7 17 33

MS : Mitral stenosis
MSR : Mitral stenosis and regurgitation
MR : Mitral regurgitation
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Fig. 2. Relationship between heart beats with
non-symmetrical closure of the ventral and
dorsal valves and the R-R interval on ECG
A I Mean R-R interval in 10 heart beats in

each patient
B : Preceding R-R interval in heart beats
showing early closure of the dorsal valve
C : Preceding R-R interval showing early clo-
sure of the ventral valve
O Group I, ® Group II horizontal bars
indicate £SD (3%, ¥ : p<0.05)
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O ! Early closure of the dorsal valve
® : Early closure of the ventral valve
® : Symmetrical closure of both valve
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