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ABSTRACT

Background and Objectives : Cardiac performance is dependent on both the preceding RR interval (RR-1)
and the prepreceding RR interval (RR-2) in atrial fibrillation (AF). We reported a new method for improving
the relation between the two RR intervals and cardiac performance in AF of various causes. The aim of this
study was to re-evaluate the method and its relationship in AF without organic heart disease. Subjects and
Methods : The beat to beat variation in the left ventricular outflow peak ejection velocity (Vpe) was
measured by pulsed Doppler ultrasound in 28 consecutive patients with lone AF. The relations between the
RR-2 and the Vpe were obtained before and after the exclusion of coordinates with the RR-1<0.5 second. The
association of the Vpe with the RR-1 was adjusted by the RR-2 using an equation obtained from the relation
between the RR-2 and the Vpe. Results : The RR-2 was found to have a weak, negative, association with the
Vpe. The mean squared correlation coefficient (1?) between the RR-2 and the Vpe was 0.14%0.13, which
was improved to 0.231+0.21 (p=0.007) following the exclusion of coordinates with a RR-1<0.5 second. The
RR-1 was positively associated with the Vpe. The mean r* between the RR-1 and the Vpe was 0.55+0.15,
which became stronger, at 0.68+0.12 (p<0.001), following adjustment with the RR-2. A multiple stepwise
regression analysis revealed that the mean and standard deviation of the RR interval, and the duration of AF
were independently associated with the modified r* between the RR-2 and the Vpe. Conclusion : Simple
modification could improve the relationship of both the RR-1 and the RR-2 with the cardiac performance in
AF without organic heart disease, as with AF of various causes. (Korean Circulation J 2003;33(2):113-120)
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Table 1. Clinical characteristics of patients

65.3+9.3 years
17/11
122.0£13.9/77.1£10.1 mmHg
0.79+0.14 second

Age

Sex (male/female)
Blood pressure
Mean RR interval
Echocardiographic findings

LVIDd/LVIDs 4.9+0.45/3.3+0.51 cm
IVSd/LVPWd 1.0£0.15/1.0+£0.16 cm
Left atrium 5.1%£0.72cm
Fractional shorteining 33.11£6.4%

LVH 9 (32.1%)
Associated disease

Hyperension 15 (53.6%)
Diabetes mellitus 6 (21.4%)
Cerebral infarction 3 (10.7%)

Old hyperthroidism 2(71%)

No disease 10 (35.7%)
Medication

Digoxin 16 (57.1%)
Calcium channel blocker 9 (32.1%)
Diuretics 8 (28.6%)

Beta blocker 5(17.9%)

ACE inhibitor 8 (28.6%)

LVIDd/LVIDs : left ventricular internal dimension dias-
tolic/systolic, IVSA/LVPWAd : diastolic interventricular
septum/diastolic left ventricular posterior wall, LVH :
left ventricular hypertrophy, ACE : angiotensin conv-
erting enzyme
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Fig. 1. The representative example of the relationship of preceding (RR-1) and prepreceding RR (RR-2) intervals
with left ventricular peak ejection velocity (Vpe). Relation between RR-1 and Vpe (A). Relation between RR-1
and Vpe when adjusted by the influence of RR-2 (B). Relation between RR-2 and Vpe (C). Relation between
RR-2 and Vpe when the coordinates with RR-1<0.5 second were excluded (D).
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Fig. 2. Improvement of squared correlation coefficient after modification or adjustment. Upper : relation bet-
ween preceding RR interval and left ventricular peak ejection velocity. Lower : relation between prepreceding

RR interval and left ventricular peak ejection velocity.

Table 2. Correlation of adjusted squared correlation coefficient between RR intervals and LV peak ejection
velocity with clinical variables and parameters from electrocardiography and echocardiography by simple

linear regression analysis

Prepreceding RR

Preceding RR

Variables
r F p r F p

Age 0.02 0.13 0.91 0.25 1.76 0.20
Duration of AF 0.25 1.77 0.20 0.22 1.37 0.25
Mean RR interval 0.70 24.5 0.000 0.28 2.13 0.16
SD of RR interval 0.33 3.06 0.09 0.00 0.00 0.99
LA dimension 0.08 0.17 0.68 0.06 0.09 0.77
Aorta dimension 0.18 0.88 0.36 0.23 1.40 0.25
LVIDd 0.03 0.03 0.87 0.06 0.08 0.77
LVIDs 0.15 0.56 0.46 0.03 0.02 0.89
FS 0.23 1.48 0.24 0.00 0.00 1.00
Mean peak velocity 0.27 2.03 0.17 0.09 0.21 0.65
SD of peak velocity 0.47 7.20 0.012 0.49 8.32 0.008

SD : standard deviation, LA : left atrium, LVIDd : left ventricular diastolic dimension, LVIDs : left ventricular sys-

tolic dimension, FS : fractional shortening

116

Korean Circulation J 2003;33(2):113-120



r=0.70
p=0.000

0.8 [ ®
0.6
0.4

0.2

Adusted squared coefficient

0.6 1 1.4
Mean RR interval

r=0.47
p=0.012
L]

Adusted squdred coefficient

0 Y ®eg ®* e

0 10 20 30
SD of peak velocity

— ] i
& ®
g o
£ 038 o 0,° o
: B WS
® [ ]
g 06 L .
o e @
bl r=0.49
Z p=0.008
202
<
e P (B e R o i ——

0 —
0 10 20 30
@ SD of peak velocity

Fig. 3. Correlation of modified squared correlation
coefficient (r2) with various parameters. The r? bet-
ween prepreceding RR interval and left ventricular
peak ejection velocity vs. mean RR interval (A). The r2
between prepreceding RR interval and left ventri-
cular peak ejection velocity vs. standard deviation of
peak velocity (B). The r2 between preceding RR inter-
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