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The mechanism initiating paroxysmal atrial fibrillation 
(PAF) has been shown to be triggered by spontaneously occurring 
atrial premature contraction (APC). The ability of the coupling 
index of the APC and underlying anatomic pathology to influ
ence the onset of the arrythmia was analyzed in this study. 

Included were randomly selected 14 consecutive patients, 
who on 24-hour Holter monitoring, demonstrated PAF triggered 
by APC's with shorter coupling indices. The second group of 
randomly selected 14 consecutive patients showed longer cou
pling indices of APC without subsequent PAF initiation. How
ever, occasional shorter coupling indices were observed with
out PAF initiation. The echocardiographic studies of the former 
group showed a variety of anatomic pathology ranging from 
regional wall motion abnormality to valvular nature. In con
trast, all patients in the second group had normal 
echocardiographic studies. It is concluded in this study that 
coupling indices of APC per se do not take all credence but an 
underlying anatomic substrate remains a major pivotal frame
work for initiating PAF. 

INTRODUCTION 

Research on the mechanism initiating paroxysmal atrial fibril
lation (PAF) has given rise to markedly divergent theories. 

While it may be a widely held concept, a shorter coupling index• 
with longer preceding cycle length might not be enough to initiate 
arrhythmia. This communication addresses the issue on underlying 
anatomic substrate as one of the pivotal frameworks for the initia
tion of atrial fibrillation, though not precluding the fact that it can 
occur in normal hearts. 

METHODOLOGY 

Included in the study were 14 randomly selected consecutive 
patients who had undergone 24-hour Holter monitoring and Two
Dimensional Echocardiographic examinations at the Heart Insti
tute, St. Luke's Medical Center from July 1991 to May 1992 who 
showed PAF. 

• Coupling Index: Coupling interval
Coupling cycle length 

Pl=atrlal premature contraction 

= P2-Pl 
= Pl-P2 

P2=the Immediately preceding atrial discharge 
P3=the atrial discharge preceding P2 
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Another group of 14 randomly selected 
consecutive patients who underwent 24-hour 
Holter monitoring and Two-Dimensional 
Echocardiographic studies who showed fre
quent (more than IO/hour) atrial premature 
contractions without atrial fibrillation were in
cluded as the control population. 

All 24-hour Holter recordings were pro
cessed by a computer-based. FM-modulated 
analyser (Marquette Holter Series 8000 
Analyser). The coupling interval, prematurity 
index and the preceding cycle length of the atrial 
premature contraction not triggering atrial fi
brtllation in the control group were likewise 
exam1ned. 

RESULTS 

In the study population, there were 34 
recorded episodes of PAF triggered by atrial 
premature contractions. Of the 14 patients in 
the study group, nine(64%) were male and 
five(36%) were female with ages ranging from 36 
to 86 years old. (see Table 1). 

TABLE I: Physical characteristics of the study group 

Patient Age Sex Medical Problem 
n = 14 

P.N. 78 F Atherosclerotic Heart Disease 

Z.T. 86 F Atherosclerotic Heart Disease 

AA 67 M Atherosclerotic Heart Disease 

J.D. 73 F Atherosclerotic Heart Disease 

R.J. 65 M Atherosclerotic Heart Disease 

z.s. 66 M Atherosclerntic Heart Disease 

M.M. 80 M Atherosclerotic Heart Disease 

L.D. 36 M Normal 

M.R. 52 M Atherosclerotic Heart Disease 

T.C. 54 M Atherosclerolic Heart Disease 

D.V.H. 61 M Atherosclerolic Heart Disease 

C.R. 61 F Atherosclerolic Heart Disease 

D.LL. 67 F Atherosclerotic Heart Disease 

M.A 83 M Atherosclerolic Heart Disease 

Measured coupling indices for the study 
group ranged from 0.36 to 0.5 with 12 episodes 
having coupling indices in the range of 0.51 to 
0.7 (see Table 2). Within this group, measured 
coupling indices for atrial premature contrac-
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tions not triggering atrial fibrillation ranged 
from 0.5 to 0.91. When compared to the control 
group, the latter's measured 34 coupling indi
ces were longer and were within the range of 
0.53  to 0.94. This group consisted of nine males 
and five females with ages ranging from 40 to 80 
years old. 

TABLE II: Measured coupling indices of the study group with 
subsequent PAF 

Patient 0.3-0.4 

P.M.

Z.T. 

AA 

J.D.

R.J. 

z.s.

M.M.

L.D.

M.R.

T.C.

D.V.H.

C.R.

D.LL.

M.A

>0.4-05

4 

3 

4 

>0.5-0.6 >0.6-0. 7

3 

1 

On echocardiography, eight showed ab
normal results, two showed normal studies and 
the remaining four patients did not have 1\vo
Dimensional Echocardiographic studies. The 
abnormalities observed were mostly valvular in 
nature (4). three with concentric left ventrtcular 
hypertrophy and one with both hypok.inetic 
interventrtcular septum and posterior left ven
tricular free wall. (See Table 3). All had normal 
ejection fractions ranging from 63% to 81 % and 
normal left atrtal size ranging from 3.1 to 3.6 ems. 
The control group had normal 1\vo-Dimensional 
Echocardiographic studies. 

TABLE Ill: Echocardiographic features of study group 

Patients Valvular Concentric LVH Wall Motion abnormality 

P.M. Ms 
Z.T. Ms. lr 
L.D. CLVH 
A.A. CLVH 
M.M. Ms. tr 
Z.S. CLVH 
R.J. Hypokinesia 
J.D. Ms. Mr. tr 
M.R. normal study 
T.C. normal study 
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STATISTICAL ANALYSIS 

The computed predicted values of the pre
ceding cycle length and coupling index for the 
study population were statistically significant 
at P=0.001 respectively. (See Figures 1 & 2). The 
means of the study group for coupling interval, 
coupling index and preceding cycle length were 
0.47, 0. 73and 0.65respectivelywhile the means 
of the control group were 0.44, 0.89 and 0.50 
respectively. The standard deviations for the 
study population were 0.09, 0.19 and 0.11 
respectively, and for the control group were 
0.08. 0.21 and 0.08 respectively. (See Table 4). 
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TABLE IV: Statistical Analysis 

P = < .001 
0 

0 

0 0 

• 0 

000000 

0 

0000 

0 

0 

o APC's without PAF 

0 

0 0 

0 

0 0 

0 0 

0 

0 

00000 

00000 

0000 

00 

00 

0 

P =< .01 

o APC's without PAF 

Coupling Interval Coupling Index Preceding Cycle Length 

H PAF X 

SD 

(+) PAX X 

SD 
p>0.5NS

=0.44 
=0.08 
= 0.47 
= 0.09 

X = 0.89 
SD = 0.21 
X =0.73 
SD •0.19 

X = 0.50 
SD =0.08 
X = 0.65 
SD =0.11 
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DISCUSSION 

This study indicates that the ability of the 
heart to trigger paroxysmal atrial fibrillation is 
determined by a longer preceding cycle length 
and a shorter coupling index, and not by a 
shorter coupling interval. This study conforms 
with Bennett and co-workers who reported that 
not all atrial premature contractions were fol
lowed by the onset of atrial fibrillation and many 
were conducted normally through the ventricles. 
They also reported that atrial premature con
tractions which preceded atrial fibrillation had 
a significantly shorter coupling index than those 
that did not. 

It is also shown in this study that an 
underlying anatomic substrate for the develop
ment of atrial fibrillation remains, in essence. 
one of the pivotal frameworks for the initiation 
of this arrythmia. This is the case in chronic 
atrial fibrillation with valvular disease, coro
nary artery disease, hypertensive cardiovascu
lar disease, and cardiomyopathy as common 
antecedent diseases. This, however, does not 
preclude the fact that paroxysmal atrial fibrilla
tion can occur in normal hearts as reported by 
Branch et al in 1985. 

The fact that a shorter coupling index 
triggers paroxysmal atrial fibrillation more often 
than longer cou piing indices demonstrates that 
a vulnerable period in the cardiac cycle exists. 
This is defined as that portion of the relative 
refractory period during which susceptibility to 
atrial fibrillation is high, and that an endog
enous ectopic focus or discharge occurring in 
this phase may provoke the arrhythmia. 

The etiology of this arrhythmia in normal 
hearts, however, remains uncertain. 

SUMMARY 

It is concluded in this study that the pat
tern of onset of atrial fibrillation can be triggered 
by spontaneously occurring atrial premature 
contractions with a shorter coupling index, with 
a value less than 0.50 coupled with an underly
Ing pathoanatomic substrate most common of 
which is valvular in nature. The prospenslty 
of a premature impulse to Initiate atrial fi
brillation becomes less likely as values ex
ceed 0.60. 
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