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Summary

Pulse deficit in patients with atrial fibrillation is caused by the reduction of preload. The purpose
of this study was to visualize the mechanism in view of blood flow dynamics using pulsed Doppler
echocardiography. The subjects were 15 cases with atrial fibrillation and pulse deficit, and the results
were as follows:

1. Simultaneous recordings of the carotid pulse wave (CPW) and blood flow at the left ventricular
inflow tract indicated that, in nine of the total 15 cases, CPW disappeared from the cardiac cycle with
short preceding R-R intervals and without rapid filling flow (RF) (Group A). However, CPW disap-
peared from the cardiac cycle even with sufficient preceding RF in the other six cases (Group B).

2. In Group A, %REF correlated well with %, CPW; however, there was poor correlation between
them in Group B. Moreover, CPW was always greater than 26%, if RF was greater than 509, of each
mean value in Group A, but less than 259, in Group B, suggesting poor left ventricular ejection in
the latter gronp.

3. The left ventricular ejection fraction (EF) and %fractional shortening (9% FS) decreased sig-
nificantly in Group B compared to those in Group A (EF; 59+7 vs 41+12%,, p<0.01, %FS; 31+5
vs 20+6, p<0.01). These findings indicate that left ventricular contractility was significantly reduced
in the cases with pulse deficit in Group B.

4. Systolic backward flow in the mid-ventricle caused by left ventricular asynchrony due to
localized apical wall motion abnormalities was observed in all 15 cases. The heart rate during pulsed
Doppler echocardiography was significantly increased in Group A as compared to that in Group B.

In conclusion, pulse deficit always occurs in the cardiac cycle with reduced preload; however, it
may occur even in a cardiac cycle with sufficient preload, if there is reduced left ventricular contract-
ility causing left ventricular asynchrony.
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Fig. 1. Schematic illustration of the sampling
sites.

The sampling sites are set in the apical long-axis
view of the left ventricle.

1: outflow tract; 2: apical area; 3: central area;
4: inflow tract.

Ao=aorta; LV=left ventricle; LA =Ileft atrium.
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Fig. 2. Simultaneous recording of carotid pulse wave (CPW) and blood flow at the left ven-
tricular inflow tract obtained from a case with atrial fibrillation.

Left panel: Doppler signals at the left ventricular inflow tract (upper) and CPW tracing. Right
panel: Schematic illustration. CPW is normal in size in the cardiac cycles with sufficient preceding
rapid filling flow (RF) (black arrows), and is reduced in the cardiac cycles with short preceding R-R

intervals with insufficient RF (white arrows).

DOPPL =Doppler; PCG =phonocardiogram; ECG=

electrocardiogram; UCG =ultrasound car-

diogram; CPW =carotid pulse wave; SV=sample volume; RF=rapid filling flow.
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Fig. 3. Simultaneous recording of CPW and blood flow at the left ventricular inflow tract

obtained from a case with atrial fibrillation.

CPW disappears (white arrow) in the cardiac cycles with short preceding R-R intervals and without
RF (black arrow) (Group A). Abbreviations as in Fig. 2.
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Fig. 4. Simultaneous recording of CPW and blood flow at the left ventricular inflow tract
obtained from a case with atrial fibrillation.

CPW disappears (white arrow) even in the cardiac cycle with sufficient preceding RF (black arrow)
(Group B). Abbreviations as in Fig. 2.
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Fig. 5. Comparison of %CPW with %RF in
Group A.

%RF correlates well with %CPW.
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Fig. 6. Comparison of 9%CPW with %RF in
Group B.
There is poor correlation between them.
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Fig. 7. Plot of selected cardiac cycle, in which
the %RF is more than 50% in Group A or the
%CPW is more than 25% in Group B.

In Group A, %CPW is always more than 26%, if
the cycles with %RF more than 50% of each mean
value are selected (open circle). In contrast, the CPW
is less than 259%, even if RF is more than 509, of each
mean value in Group B (closed circle).
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Fig. 8. Comparison of ejection fraction (EF) be-
tween Group A and Group B.

EF is significantly less in Group B than that in
Group A.

CHEINHFICHRTHFEDEMER L. T4
b, EEIHERHEEIIR zh T v 3 5EF T Al
A ST T 1 ELAHER B+ 30kt L,

—202 —



(%) —P<001—4
_ 40} .
wn
w
g :
® .
z3 & .
4
w
5 .
2 20 .
wn
-J
< .
8
= 10} ¢
(&)
é N=9 N=6
w

GROUP A GROUP B

Fig. 9. Comparison of %, fractional shortening
(%FS) between Group A and Group B.

%FS is significantly decreased in Group B com-
pared to that in Group A.
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Fig. 10. Simultaneous recording of CPW and Doppler signals at the central region of the
left ventricle obtained from a case with atrial fibrillation.

Systolic backward laminar flow directed toward the apex (back flow) is observed in the cardiac
cycle with short preceding R-R intervals (black arrow). CPW disappears in the cardiac cycle with

back flow (white arrow), indicating pulse deficit.

Abbreviations as in Fig. 2.
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p<0.01; % FS: 31+5 vs 20+6%, p<0.01) %
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Shie.
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RtTniEExbhil.
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