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Relationship Between RR Intervals and Early Diastolic Mitral Annulus Velocities
in Atrial Fibrillation Patients Who do not Have Significant Valvular Diseases
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ABSTRACT

Background and Objectives: Irregular RR intervals in atrial fibrillation (AF) results in beat to beat changes in
hemodynamical parameters. Early diastolic mitral annulus velocity (E’) is one of the parameters that represent

diastolic function of the left ventricle (LV). In this study,

we have investigated the effects of continuous changes

of systolic functions in AF on the diastolic functions of the LV. Subjects and Methods: E’ (35-40 beats) was
recorded in 31 AF patients that did not have significant valvular heart diseases. The relationships between
preceding RR intervals (RR-1) or pre-preceding RR intervals (RR-2) and E’s were obtained using a logarithmic
function. Results: Slopes between RR-1 and E’ varied from -1.62 to 1.04 in total coordinates. In the logistic
regression analysis patients with negative slopes were found to have a larger left atrial size than patients with
positive slopes (5.520.67 cm vs. 4.920.56 cm, p=0.02). Slopes were negatively related with mean RR intervals
in the Pearson correlation analysis (r=-0.40, p=0.028). Slopes between RR-2 and E’ were also variable and were
not associated with other parameters. Conclusion: Beat to beat changes in systolic functions derived from
irregular RR intervals in AF had variable effects on diastolic functions among patients. The relationship between
RR-1 and E’ was associated with LA sizes and mean RR intervals. (Korean Circ J 2008;38:551-556)
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Table 1. Clinical characteristics of patients

Age (years) 66.71t10.8
Sex (male/female) 23/8
Mean RR interval (sec) 0.79£0.14

Echocardiographic findings
LVIDd/LVIDs (cm)
IVSd/LVPWd (cm)

49+0.68/3.3£0.82
1.1+0.23/1.0%+0.17

Left atrium (cm) 5.2+0.66
Fractional shorteining (%) 34.7+8.0
E (cm/sec) 78.2+15.0
AT (sec) 0.12+£0.15
DT (sec) 0.18 +0.04
Mitral annulus velocity (cm/sec) 6.8+18
Associated disease (%)
Hypertension 20 (64.5)
Diabetes mellitus 6(19.4)
Cerebral infarction 6(19.4)
Dilated cardiomyopathy 5(16.2)
Ischemic heart diseases 3(9.7
Old hyperthroidism 2( 6.5
Medication (%)
Digoxin 7(22.6)
Calcium channel blocker 5(16.1)
Diuretics 7(22.6)
Beta blocker 9(29.0)
ACE inhibitor 10 (32.3)

LVIDd/LVIDs: left ventricular internal dimension diastolic/systolic,
IVSd/LVPWd: diastolic thickness of interventricular septum/diastolic
thickness of left ventricular posterior wall, AT: acceleration time,
DT: deceleration time, ACE: angiotensin converting enzyme
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Fig. 1. Representative examples of negative (A) and positive
(B) relationships between preceding RR intervals and early
diastolic mitral annulus velocities.

Fig. 2A) (Table 3), AW 7= AA Y] L9 Az
AE BEHh (r=-0.34, p=0.065, Fig. 2B).
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Table 2. Comparisons between patients with negative and posi-
tive relationships between RR intervals and early diastolic mitral
annulus velocities

Negative slope (n=15) Positive slope (n=16) p

Age (years) 69.1£7.2 64.6X13.3 0.23
Sex (M/F) 13/2 10/6 0.12
LVIDd (cm) 4.8+0.57 5.0%£0.77 0.42
LVIDs (cm) 3.1%0.57 34*1.0 0.29
FS (%) 36.2%+53 333%+99 0.29
IVS (cm) 1.07£0.26 1.03+0.21 0.61
LVPW (cm) 0.97*0.19 0.94+0.15 0.63
Aorta (cm) 35+0.43 361043 0.48
LA (cm) 5.5%0.67 4.97%0.56 0.02
E (cm/sec) 80.5t15.2 76.1115.0 0.41
DT (sec) 0.19%+0.05 0.18 £0.03 0.85
E’ (cm/sec) 6.7+1.8 6.9%+19 0.86
E/F’ 12.6+4.5 12045 0.58
Mean RR (sec) 0.82+0.15 0.75+0.13 0.14

LVIDd: diastolic dimension of left ventricle, LVIDs: systolic di-
mension of left ventricle, FS: fractional shortening, IVS: diastolic
thickness of interventricular septum, LVPW: diastolic thickness
of left ventricular posterior wall, LA: left atrium, E: early diastolic
mitral flow velocity, DT: deceleration time, E’: early diastolic mitral
annulus velocity
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Fig. 2. Relationship of slopes between preceding RR intervals RR 7#Ho

and early diastolic mitral annulus velocities with mean RR in-
tervals (A) and left atrial (LA) sizes (B).

Table 3. Relationship of the slope derived from the correlation between RR intervals and early diastolic mitral annulus velocities with
clinical and echocardiographic variables

Slope between RR-1 & E’ in coordinates

Sl [petieen R S8 with RR-1 from 0.6 to 1 second

Slope between RR-2 & F’

r p r p r p
Age -0.24 0.20 0.20 0.29 -0.04 0.85
Sex 0.24 0.19 0.54 0.002 -0.28 0.13
LVIDd 0.24 0.19 0.02 091 -0.21 0.25
LVIDs 0.29 0.11 -0.08 0.66 -0.22 0.25
ES -0.27 0.15 0.18 0.32 0.09 0.62
IVS -0.11 0.56 0.03 0.89 0.13 0.50
LVPW -0.16 0.42 0.03 0.86 0.05 0.77
Aorta 0.13 0.50 -0.04 0.84 0.12 0.52
LA -0.34 0.065 0.05 0.79 -0.17 0.37
E -0.10 0.59 -0.07 0.71 0.09 0.63
DT -0.19 0.30 0.02 0.93 0.09 0.64
E’ 0.14 0.47 -0.27 0.14 0.14 0.45
E/E’ -0.13 0.49 0.19 0.31 -0.03 0.90
Mean RR -0.40 0.028 0.10 0.61 -0.03 0.87

RR-1: preceding RR interval, RR-2: pre-preceding RR interval, LVIDd: diastolic dimension of left ventricle, LVIDs: systolic dimension of
left ventricle, FS: fractional shortening, IVS: diastolic thickness of interventricular septum, LVPW: diastolic thickness of left ventricular
posterior wall, LA: left atrium, DT: deceleration time
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