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Summary

We have already reported that, in atrial fibrillation (Af) “back flow” in the left ventricular
(LV) central or apical area may occur in the cardiac cycle with a short preceding R-R interval,
especially in cases with impaired LV pump function. This abnormal flow was considered to be
caused by LV asynchrony. Analysis of LV wall motion abnormalities, however, is a less established
procedure.

The purpose of the present study was to clarify the relationship between LV blood flow dy-
namics and LV wall motion using pulsed Doppler echocardiography and left ventriculography.

The results were as follows :

1. In seven of 15 cases “back flow” was observed in the LV central or apical area.

2. On left ventriculography in the seven cases, the apical area showed a backward movement
in a longitudinal direction in the cardiac cycle with a short preceding R-R interval.

3. The % shortening of the long-axis dimension was significantly decreased in the seven cases
with back flow, and three of them had negative values.

4. Ejection fractions (EF) of both the apical and basal halves were significantly decreased in
cases with back flow, and the difference in the ejection rate of the apical and basal halves tended
to decrease in cases with back flow.

5. LVEF was also significantly decreased in the cases with back flow.

These results indicate that left ventricular “back flow ” observed in Af is caused by the LV
asynchrony due to localized wall motion abnormalities in the apical area.
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Fig. 1. Schematic illustration of the sampling
sites (reproduced by permission®).

Sampling sites are set on the apical long-axis view
of the two-dimensional echocardiogram.

1: apical area; 2: central area; Ao=aorta; LV=

left ventricle; LA=Ileft atrium.
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Fig. 2. Doppler signals at the central area obtained from a case with atrial fibrillation (re-
produced by permission).
Systolic backward flow (back flow) is observed in the cardiac cycle with a short preceding R-R
interval (arrow).
PPI=pre-preceding R-R interval; PI=preceding R-R interval; DOPPL=Doppler; PCG=phono-
cardiogram ; ECG =electrocardiogram ; UCG =ultrasound cardiogram ; SV=sample volume,
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End-diastole

End-systole

Fig. 3. Left ventricular cineangiograms obtained from cases with and without back flow.
In the case without back flow (right panel), cardiac motion is preserved, however, it is impaired

in the apical area showing backward movement along the longitudinal direction in systole in the case
with back flow (left panel).

Back flow @ Back flow ©

—————— End-diastole, —— End-systole

Fig. 4. Schematic illustration of the measurements of left ventricular cineangiograms ob-
tained from cases with and without back flow.
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Fig. 5. Comparison of % shortening of long-axis
dimension in cases with atrial fibrillation with
and without back flow.

The % shortening of long-axis dimension is sig-
nificantly decreased in the cases with back flow.
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Fig. 6. Comparison of ejection fraction (EF) of
the apical half of the left ventricle in cases with
atrial fibrillation with and without back flow.

The EF of the apical half is significantly decreased
in cases with back flow.
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Fig. 7. Comparison of ejection fraction (EF) of
basal half of the left ventricle in cases with atrial
fibrillation with and without back flow.

The EF of basal half is decreased significantly in
the cases with back flow.
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Fig. 8. Comparison of differences in ejection
rates between apical and basal halves of the left
ventricle in cases with atrial fibrillation with and
without back flow.

There is no significant difference, however, it
tends to be reduced in the cases with back flow.
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Fig. 9. Comparison of left ventricular ejection
fraction (LVEF) in cases with atrial fibrillation
with and without back flow.

The LVEF is significantly decreased in cases with
back flow.
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Fig. 10. Left ventricular trace (left ventriculogra-
phy: RAO) obtained from a case with atrial fibril-
lation with back flow.

In the cardiac cycle with a short preceding R-R
interval, the motion is impaired in the apical area,
showing backward movement. However, it is pre-
served in the basal area (black arrow). In systole,
left ventricular midline shifts toward the apex (white
arrow).
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