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Summary

Left ventricular end-diastolic dimension (Dd), ejection fraction (EF) and mean velocity of circum-
ferential fiber shortening (mVcf) were echocardiographically measured in 13 patients with atrial fibrilla-
tion. For each beat, changes in EF and mVcf were assessed in relation to the change in Dd and the
variation of the ratio of “pre-preceding’’ to “preceding”’ RR interval (PPI/PI).

In cases of normal left ventricular wall thickness, highly significant positive correlations were ob-
tained between the beat-to-beat change in Dd and corresponding alteration in EF. On the contrary, in
cases of the thickened left ventricular wall, these correlations were relatively poor. Significan tinverse cor-
relations between PPI/PI and the change in EF were also obtained and no marked difference was demon-
strated between the degree of thickness of the left ventricular wall. The similar result was obtained
between mVcf and Dd.

It is suggested that influence of preload on beat-to-beat alterations in left ventricular performance
is less important in cases of thickened ventricular wall and these results may be derived from impairment
of left ventricular diastolic distensibility.
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Table 1. Clinical data
Case Age Sex Diagnosis Digitalis NYHA

1 TY 49 F Lone (+ 1
2 TJ 44 M Lone (+ 1
3 NH 69 M IHD (+) 2
4 WM 81 M IHD (—) 2
5 KS 56 F HHD (+ 2
6 TM 66 F HHD (-) 2
7 MI 77 M HHD (—) 2
8 KY 60 F HHD (—) 2
9 TT 59 M MR (+) 2
10 UH 69 F MR (+) 2
11 IM 74 M MR (—) 2
12 TY 44 F MS (+ 2
F MS+Ai (+ 2

13 NS 33

Lone: lone atrial fibrillation, IHD: ischemic heart disease, HHD: hypertensive heart disease, MR : mitral

regurgitation, MS: mitral stenosis, Ai: mild aortic regurgitation.
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Figure 1. UCG, ECG, PCG and carotid pulse in atrial fibrillation.
Example of left ventricular echogram recorded simultaneously with electrocardiogram, phonocardiogram

and carotid pulse at paper speed 100 mm/sec.
Ds: end-systolic dimension, LVET': left ventricular ejection time.
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Table 2. Range of measured values

Case DDR LVPWT Dd EF mVecf Preced. RR
(cm/sec) (cm) (cm) (%) (circ./[sec) (msec)
1 18.5 0.9 5.3-6.1 24-58 0.35-1.07 450-1580
2 13.0 0.9 4.5-5.4 42-77 0.63-1.26 515-1285
3 19.3 1.0 4.2-5.1 45-82 0.78-1.65 495-1835
4 7.7 1.0 3.9-4.4 28-68 0.65-1.16 500-1780
5 8.9 1.2 3.9-4.5 53-86 0.75-1.77 540-1870
6 5.1 1.3 4.1-5.0 38-74 0.95-1.50 470-1160
7 5.1 1.4 5.1-5.7 36-71 0.58-1.28 530-1150
8 3.2 1.5 3.7-4.0 24-58 — 570-1170
9 10.5 1.0 4.8-5.3 31-78 1.03-1.74 440-1300
10 8.1 1.1 4.6-5.0 45-85 1.04-1.46 560-1900
11 12.7 1.2 5.4-5.9 55-78 0.94-1.41 570-1380
12 1.8 1.0 2.6-4.5 29-87 0.46-2.06 420-1290
13 1.3 1.2 3.1-4.8 26-70 0.59-1.33 370-1260

DDR diastolic descent rate, LVPWT left \entrlcular \nl] thlcknes%, Dd end dmstohc dxmensmn
EF': ejection fraction, mVcf: mean velocity of circumferential fiber shortening, Preced. RR: preceding RR

interval.
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Figure 2. Correlations between the change of Dd and PPI/PI in Case 4, 6, 11 and 13.
Large variation of 4Dd in case of IHD and MS in comparrison with 4Dd in case of HHD and MR.
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Figure 3. Correlations between the beat-to-beat change in Dd and the corresponding alteration

in EF in Case 3, 6, 9 and 13.

Good correlations were obtained in all cases, however these correlations were relatively poor in cases of

HHD and MR.
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Figure 4. Correlations between PPI/PI and the change in EF in Case 3, 7, 9 and 13.
Negative correlations were also good in all cases, but no marked difference between these cases was

demonstrated.
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Figure 5. Correlation between the change in Dd and the corresponding change in mVcf in Case

4, 5,9 and 13.

Relatively good correlations were obtained in cases of IHD and MS, but they were fair in cases of

HHD and MR.
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Figure 6. Correlations between PPI/PI and the change in mVcf in Case 3, 5, 11 and 13.
Inverse correlation was good in Case 3, but in other cases these relations were poor.

Table 3. Partial correlation coefficients

Case

[BEN B NV IS S B S

O

10
11
12
13

4Dd vs PPI/PI vs

AEF AEF
0.80 —0.76
0.86 —0.40
0.95 —0.67
0.69 —0.45
0.61 —0.75
0.24 —0.67
0.81 —0.67
0.63 —0.55
0.90 —0.90
0.39 —0.32t
0.321 —0.49
0.54 —0.0411
0.83

=035

No mark: p<<0.01, T: p<0.05, T1: p, not significant.
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4Dd vs PPI/PI vs
AmVcf AmVecf
0.56 —0.45
0.46 —0.321
0.78 —0.311
0.65 —0.1711
0.43 —0.321
0.41 —0.08t1
0.75 —0.67
0.54 —0.57
0.57 —0.73
0.311 —0.66
0.61 —0.42
0.69 —0.45
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