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Summary

Echocardiographic studies were performed in order to examine the effect of preceding R-R interval
(PI) and pre-preceding R-R interval (PPI) on the changes in end-diastolic and end-systolic dimensions
(Dd and Ds) in 12 patients with atrial fibrillation.

As PI prolonged, Dd increased and Ds decreased, however, these were constant at the PI of more
than 0.80 up to 1.20 sec. At the PI of less than 0.80 sec, Dd and Ds showed a wider range of distribution.

When PPI remained constant, Dd increased and Ds decreased with the prolongation of PI. When
PI was kept constant, Dd increased and Ds decreased as PPI became shorter. The greater the degree
of PPI shortening and PI prolongation, the larger the increase of Dd and decrease of Ds. Thus, the
change of contractile state of the left ventricle in atrial fibrillation was affected not only by the preload
of the individual PI, but also by that of the PPI. This is thought to be the same mechanism as in post-
extrasystolic potentiation.
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Table 1. List of cases studied

Case Name Age (y.0) Sex Diagnosis
1 0O.K. 73 Q@ HT
2 K.C. 46 4 HT
3 T.H. 58 4 ANG
4 E.T: 65 4 HT
5 T.S. 58 4 HT
6 M.I. 44 Q Lone AF
7 YT 51 3 DM
8 J.K. 55 4 Inf. MI
9 S.N. 52, 4  Coronary insuf.
10 S.0. 53 d HT
11 Y.M. 43 d ANG
12 S.Y. 65 Q@ HT

HT =hypertension; ANG =angina pectoris; AF=
atrial fibrillation; DM =diabetes mellitus; Inf. MI=
inferior myocardial infarction; Coronary insuf.=

coronary insufficiency.
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Fig. 1. Left ventricular echogram in a case with atrial fibrillation.
Effects of PPI on the succeeding contractions are indicated. In spite PI of equal degree (=0.60
sec.), the Ds of @ (PP1=0.48 sec.) shows a smaller Ds than that of @ (PPI=0.98 sec.).
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Fig. 2. Correlation between Dd, Ds and PI in Case 1.
At a PI of more than 0.80 sec, Ds and Dd remain constant. At a PI of less than 0.80 sec, Dd and

Ds show a wider range of distribution.
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Fig. 3. Correlations between Dd, Ds and PPI at constant PI in Case 1.
With a shortened PPI, Dd increases and Ds decreases at all constant PI values from 0.4 to 0.7 sec.
These findings are most remarkable at a PPI of 0.5 sec and a PI of 0.7 sec.
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Fig. 4. Relationship between mean value and one standard deviation of Dd, Ds and PPI
at a constant PI in 12 cases.

With a prolonged PPI, Ds increases at a constant PI of 0.9 sec.
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Fig. 5. Correlations between Dd, Ds and PI at constant PPI in Case 2.
With a prolonged PI, Dd increases and Ds decreases at all PPI values from 0.5 to 0.9 sec. These
findings are most remarkable at a PPI of 0.5 sec and a PI of 1.2 sec.
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Fig. 6. Correlations between Dd, Ds and PI at
a constant PPI in Case 3.

The dashed lines indicate the mean value of Dd
and Ds at the identical PI and PPI. With a prolonged
PI, Dd increases and Ds decreases. The separations
of Dd or Ds from the dashed line are most remarkable
at a PPI of 0.5 sec, and a PI of 1.4 sec. The result
of this separation indicates the potentiated cardiac
effect of the different PPI.
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Fig. 7. Recording of aortic pressure, aortic valve echogram, aortic flow velocity and

LV echogram in various cardiac cycles.

The longer PI is followed by decreased Ds, larger aortic pressure and aortic flow velocity in the

succeeding cardiac contraction than those in a shorter PI.
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