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Summary

A backward flow signal in the left atrium masquerading as mitral regurgitation was studied by
a pulsed Doppler method.

The subjects consisted of 20 normal volunteers, 12 cases with mitral valve prolapse snyndrome,
five cases with rheumatic mitral regurgitation, five cases with lone atrial fibrillation, four cases with
asymmetric septal hypertrophy and three cases with the Bjork-Shiley tilting disc valve in the mitral
position. In two-dimensional echocardiography combined with pulsed Doppler method, a Dop-
pler signal was recorded by locating a sample volume in the left atrium.

In all of the cases with mitral valve prolapse syndrome and the cases with the prosthetic valve
as well as in all of the normal subjects, the backward flow signal was observed in the left atrium. In
three cases with mitral valve prolapse syndrome, it was differentiated from a transvalvular regurgitant
flow signal. In all cases with rheumatic mitral regurgitation, the backward flow signal was masked by
a turbulent flow signal representing regurgitation. In cases with mitral stenosis, the backward flow
signal was scarcely recognized.

The duration of the backward flow signal had no relationship with heart rate. The histogram
of incidence on the scale of R-R interval revealed normal distribution with a mean value of 0.24 sec
(20.09 sec). Therefore, in cases with tachycardia, the backward flow signal was seen throughout systole.
The peak backward flow velocity of Doppler signals was correlated (r=0.71, p<0.01) with the peak
forward flow velocity in diastole. The faint backward flow signal seen in cases with mitral stenosis
and post-extrasystolic potentiation of the backward flow signal were suggestive of the foregoing re-
lationship.

The mechanism producing the backward flow was postulated as a water hummer phenomenon
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caused by closure of the mitral valve.
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Fig. 1. Doppler cardiogram recording in the
left atrial outflow tract in a normal subject.

The peak-typed backward flow signal is seen in
early systole.

Table 1. Incidence of plateau and peak patterns
of a backward flow signal in the left
atrium in various conditions

Number Plateau Peak Total
of cases
Normal 20 4 16 20
Mitral valve prolapse 12 4 8 12
Loan atrial fibrillation 5 1 4 5
Rheumatic mitral 54 0* 0% 0*
regurgitation
Mitral stenosis 3a 1 0 1
Asymmetric septal
hypertrophy = 2 1 3
Bjork-Shiley prosthetic 3 3 0 3
valve

=indistinguishable from regurgitation
a=inclusive of the cases without backward flow
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Fig. 2. Doppler cardiogram recording in the
left atrial outflow tract in a normal subject.

The plateau-typed backward flow signal is seen in
early systole.
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EFEMN® backward flow
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Fig. 4. Doppler cardiogram in the left atrial outflow tract in a case with mitral valve
prolapse.
The turbulent flow signal caused by regurgitation in late systole and the backward flow signal are

observed independently.
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Fig. 7. Relationship between the peak back-
ward flow velocity and the peak forward flow
velocity.
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Fig. 8. Doppler cardiogram in the left atrial outflow tract in a case with mitral stenosis.

The backward flow signal is scarcely seen.
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Fig. 9. Doppler cardiogram in the left atrial outflow tract in a case with premature

ventricular contractions.

Post-extrasystolic potentiation is seen in the backward flow signal.
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Fig. 10. Apically approachmg Doppler cardiogram recorded in the left atrial outflow

tract in a normal subject.
The backward flow signal is seen also using this approach.
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