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Evaluation of Left Atrial Function in Patients with an Artificial Pacemaker:
Estimation with Fourier Analysis of Left Ventricular Volume Curves
Obtained by Forward and Backward Data Acquisitions
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Fig. 1 LV volume curves obtained by unidirectional (forward or backward) and bidirec-
tional (composite) data acquisitions. In the composed volume curve, the initial
8 points and last 6 points are derived from forward and backward acquisition data,
respectively, and the 9th to 26th points are obtained by averaging the forward and

backward data.
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Fourier fitting of the composed volume curve shown in Fig. 1. LV filling due to
atrial systole (AS) is identifiable in the first derivative curve obtained by Fourier
transformation of higher order harmonics. RF =rapid filling.
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Fig. 3 Fitted forward (left and middle) and composite (right) volume curves using the 4th

harmonics of Fourier transform. LV filling due to atrial systole is clearly shown
in the composed but not in the forward volume curves.
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Fig. 4 Fitted LV volume curves and pulse Doppler echocardiograms in AAI and VVI
pacing. LV filling due to atrial systole is demonstrated in both the first derivative
curves and Doppler flow velocity recordings in AAI but not in VVI mode.
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Fig. 5 Fitted LV volume curves and their first derivative curves obtained in the multi-
gated pool images triggered by the pacing spike of AAI pacer.
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Fig. 6 Fitted volume curves and their first derivative curves in various AV intervals of

VDD pacing. Intervals between the peak LV filling during atrial systole and the
beginning of LV contraction are progressively shortened with conversion of the
AV interval from 250 to 200, 150, 100 and 50 msec by the external programmer.
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Table 1 Peak Filling Rate during Rapid Filling and Atrial Systole,
and the Ratio of These Two Filling Rate (Mean+SD)

Peak Filling Rate

Rapid Filling (RF)

(/EDV -sec)
AAI, VDD or DDD (n=7) 2.37+0.69
Normal (n=5) 3.50+2.37

No statistically significant differences were shown between 7 patients with artificial pacemakers and

5 normal controls.
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