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Abstract

Atrial fibrillation with organic heart disease shows a steady value for the time constant of left ventricular
isovolumetric relaxation (TC), whereas left ventricular contractility varies from beat to beat. However,
there is no report on left ventricular relaxation in lone atrial fibrillation.

This study assessed left ventricular relaxation in 5 patients with lone atrial fibrillation, 3 with ischemic
heart disease and one with hypertrophic cardiomyopathy. Left ventricular pressure was recorded at 3 msec
intervals, with a high fidelity micromanometer-tipped catheter. Maximal positive dP/d? (dP/dfma)and TC
of isovolumetric left ventricular relaxation period [P(t) = (Py—P)exp(—#TC) + P.] were measured as
indices of left ventricular contractility and left ventricular relaxation, respectively. Correlation coefficients
of dP/dtmsx and TC versus the ratio of the preceding to the pre-preceding RR-interval (RR2/RR1) were cal-
culated. A good correlation was found between dP/dfmsx and RR2/RR1 in all patients (r=0.71-0.84, p<
0.0001). No correlation between TC and RR2/RR1 was found in patients with atrial fibrillation with organ-
ic heart disease, but a good correlation was found between TC and RR2/RR1 in patients with lone atrial
fibrillation (r = 0.74 —0.95, p < 0.0001) .

The correlation between TC and RR2/RR1 is well preserved in lone atrial fibrillation. The mechanism of
the variation of TC with the RR2/RR1 interval in lone atrial fibrillation may be similar to the change of TC
in postextrasystolic potentiation, which is attributed to the change of intracellular Ca’* concentration.
Absence of correlation between TC and RR2/RR1 interval may indicate that left ventricular relaxation is
disturbed in patients with atrial fibrillation with organic heart disease.
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Table 1 Patient characteristics

Case  Diagnosis Age(yr)  Sex  Af duration(yr)

1 HCM 72 F 1

2 OMI (2VD) 74 M 1
3 AP(1VD) 68 F 5

4 AP(2VD) 58 M 1
(Mean=+SD) 68+7 2+2
5 Lone Af 61 M 1

6 Lone Af 64 F 6
7 Lone Af 54 M 9

8 Lone Af 61 F 3
9 Lone Af 50 F 1
(Mean+SD) 58%6 4+3
(Mean=SD) 62+38 33

Continuous values are mean =+ SD.

HCM = hypertrophic cardiomyopathy ; OMI = old myocardial
infarction; AP = angina pectoris; Af = atrial fibrillation; VD =
vessel disease; F = female; M = male.
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Fig. 1 Representative original tracing
ECG = electrocardiogram ; dP/d#m.x = maximal rate of
left ventricular pressure rise ; LVP = left ventricular
pressure ; RR1 = pre-preceding RR-interval ; RR2 =
preceding RR-interval ; * = index beat.
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Table2 Statistical results

Case TC RR dP/dt max LVSP LVEDP EF Asynergy
(msec) (msec) (mmHg/sec) (mmHg) (mmHg) (%) (+/-)
IHD, HCM group
1 104124 644155 946+176 11610 17£3 37 +
2 99+7 8401174 1,612+149 195+13 10+7 47 +
3 60£8 675120 1,967+183 18612 19+2 65 -
4 50+2 675+120 1,576 138 158+7 15+3 55 +
(Mean+SD) 82128 700t 164 1,505+442 16235 °~ 16*4 51+12
Lone Af group
5 56+4 1,123+245 1,210+69 100+18 7+7 65 -
6 54+8 8311206 1,587+203 148+11 12£2 61 -
7 51t6 790+ 158 1,793%+177 118+4 7+1 59 -
8 76+t12  1,001%257 1,021+112 91t4 10£1 53 -
9 75+14 8961248 1,609+243 14010 412 62 -
(Mean+SD) 61+16* 878 £243* 1,525+307 125+22* 8+3* 60t4
(Mean+SD) 72125 800+226 1,516+380 144+34 12£6 56t9

Continuous values are mean+ SD.
*p<0.01 vs Af with THD or HCM.

IHD=ischemic heart disease; TC=time constant of left ventricular isovolumetric relaxation; LVSP=left
ventricular systolic pressure; LVEDP=Ileft ventricular end-diastolic pressure; EF=ejection fraction. Other

abbreviations as in Table 1.
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Case 1, a patient with hypertrophic cardiomyopathy

Left: There was a good correlation between dP/dtmax and the ratio of RR2 to RR1 (RR2/RR1).
Right: There was no correlation between TC and RR2/RR1.
r = correlation coefficient. Other abbreviations as in Fig.1, Table 2.
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Case 9, a patient with lone atrial fibrillation
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Left: There was a good correlation between dP/dfmsx and RR2/RR1. Right: There was also a good correla-

tion between TC and RR2/RR1.
Abbreviations as in Figs.1,2, Table 2.
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Fig. 4 Case 2, a patient with old myocardial infarction and Cases 3 and 4, patients with angina pec-
toris

There was no correlation between 7C and RR2/RR1.
Abbreviations as in Figs. 1, 2, Table 2.
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Fig.5 Cases 5 to 8, patients with lone atrial fibrillation

There was a fairly good correlation between 7C and RR2/RR1 in lone atrial fibrillation.
Abbreviations as in Figs. 1, 2, Table 2.
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