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Backgrounds: Recent reports imply that the Frank-Starling mechanism contributes to left
ventricular (LV) performance in atrial fibrillation (AF) independently to effect of the
beat-to-beat variability in cardiac contractility. Our hypothesis was that response to
increment of preload might be heterogeneous in relation to the left ventricular diastolic
performance in patients with AF and observation of the response is useful for evaluating their
tolerance for developing congestive heart failure.

Methods: Thirty-three patients with nonvalvular AF (mean age 71+11 years old) underwent
transthoracic echocardiography. Left ventricular outflow, transmitral flow and lateral mitral
annular velocities were recorded by dual pulsed Doppler echocardiography in 30 seconds,
so that we could achieve simultaneous recording of two pulsed Doppler wave forms. The
lower body positive pressure (LBPP) was performed in order to increase preload and those
Doppler wave forms were recorded at baseline and during LBPP. Plasma B-type natriuretic
peptide (BNP) level was also measured.

Results: According to the change in cardiac output (CO) by LBPP, patients were divided
into two groups; normal response and inverse response groups (table). Age, LV end-diastolic
dimension (LVDd), left atrial dimension (LAD), LV ejection fraction (EF), peak early diastolic
transmitral flow velocity (E) showed no significant differences between the normal and
inverse response groups. The peak early diastolic mitral annular velocity (Ew) was lower in
the inverse response group than the normal response group. The E/Ew and plasma B-type
Natriuretic Peptide (BNP) level were significantly greater in the inverse response group than
the normal response group.

Conclusions: The E/Ew is a strong determinant for the response of LV performance during
preload increment. Using this index, it may be possible to identify the patients with higher
risk of congestive heart failure even who is in AF.

Table. Comparisons between good and inverse response groups

Normal response Inverse response  p value

Age (years old) 70+£11 7715 0.21
LVDd (cm) 5.0+0.5 4.9+0.5 0.82
LAD (cm) 4.9+0.8 4.9+0.8 0.93

EF (%) 62.016.1 59.0+11.2 0.44
CO (I/min) 2.3x0.5 22+0.4 0.73

E (cm/sec) 74.4+23.2 88.1+9.7 0.27
Ew (cm/sec) 11.2+2.3 6.5+2.3 0.005
E/Ew 7.3x1.9 15.4+2.5 <0.0001

BNP (pg/ml) 116.7+82.3 540.7+279.4 <0.0001
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Age (years old) 70+11 7745 0.21
LVDd (cm) 5.0+0.5 4.9+0.5 0.82
LAD (cm) 4.9+0.8 4.9+0.8 0.93
EF (%) 62.0+6.1 59.0+11.2 0.44
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Ew (cm/sec) 11.242.3 6.5+2.3 0.005
E/Ew 7.3+1.9 15.4+2.5 <0.0001
BNP (pg/ml) 116.7+82.3 540.7+279.4 <0.0001
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