
Abstract: Atrial fibrillation (AF) is a common clinical problem, particularly in the elderly, and in patients with organ-
ic heart disease. A small percentage of patients, have a potentially reversible cause. Atrial fibrillation is in most
patients (approximately 70%) associated with chronic organic heart disease including valvular heart disease, coro-
nary artery disease, hypertension, particularly if left ventricular hypertrophy is present, hypertrophic cardiomyopa-
thy, dilated cardiomyopathy and congenital heart disease and most commonly in adults, atrial septal defect. As in
many chronic conditions, determining whether AF is the result or is unrelated to the  underlying  heart disease,
remains unclear. The list of possible etiologies also include cardiac amyloidosis, hemochromatosis and endomy-
ocardial fibrosis. Other heart diseases, such as mitral valve prolapse (with or without mitral regurgitation), calcifica-
tion of the mitral annulus, atrial myxoma, pheochomocytoma and idiopathic dilated right atrium, present a higher
incidence of AF. The relationship between these findings and the arrhythmia are still unclear. Atrial fibrillation may
occur in the absence of detectable organic heart disease, the so-called "lone AF", in about 30% of cases. The term
“lone AF” or "idiopathic AF" implies the absence of any detectable etiology including hyperthyroidism, chronic
obstructive lung disease, overt sinus node dysfunction, and overt or concealed preexcitation (Wolf-Parkinson-White
syndrome), only to mention a few of other rare causes of AF. In every instance of recently discovered AF, thyro-
toxicosis should be ruled out. The autonomous nervous system may contribute to the occurrence of AF in some
patients. Atrial fibrillation occurs commonly in patients with valvular heart disease, particularly when it involves the
mitral valve. The occurrence of AF is unrelated to the severity of mitral stenosis but is more common in patients
with enlarged left atrium and congestive heart failure. In patients with coronary artery disease, AF occurs predom-
inantly in older patients, males and patients with left ventricular dysfunction. Important predictive factors of AF
include hypertension, left ventricular hypertrophy and diabetes. However, the relation between AF and hyperten-
sion remains unclear. The risk of the development of AF, in an individual patient, is often difficult to assess but
increasing age, presence of valvular heart disease and congestive heart failure, increase the risk of AF. (Ana Kar
Der, 2002; 55-60)
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Introduction

Atrial fibrillation (AF) is an arrhythmia commonly
associated with organic heart disease but in a signi-
ficant proportion of patients (10-30 %), detectable
heart disease is not found (1). According to epidemi-
ological studies (2-4), the prevalence of AF was 0.4%
of the general population. However, the prevalence
increases with age, and was estimated to range bet-
ween 2 to 4 % of the population over 60 years of
age. The presence of heart disease increases the pre-
valence of AF.

Atrial fibrillation may be associated with he-

modynamic impairment, symptoms occasionally di-
sabling and a decrease in life expectancy. The most
important concern with AF relates to the frightening
embolic complications, which in 3/4 of cases are rep-
resented by cerebro-vascular accidents (5).

Recently, an international group of experts
from both sides of the Atlantic Ocean got together
in order to achieve a consensus of definitions based
on the clinical presentation of the arrhythmia (6).
They distinguished 3 clinical subsets of AF: first epi-
sode of AF, paroxysmal AF and persistent AF. Self-
terminating episode of AF was defined as paroxys-
mal AF and non-self terminating episode of AF as
persistent AF. The first episode of AF either self-ter-
minating or not, was isolated as it serves as a refe-
rence point and requires proper management as we
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do not know if recurrence will happen and when.
The permanent form of AF is the accepted AF either
because cardioversion is not indicated or failed. The
3 forms of AF may evolve eventually to permanent
AF. The first episode of AF may be self-terminating
or require pharmacological or electrical cardioversi-
on. The persistent form of AF by definition requires
electrical or pharmacological cardioversion. This pre-
sentation will be focused on paroxysmal and persis-
tent AF. Paroxysmal AF will be defined as attacks of
arrhythmia lasting less than 7 days and most often
less than 48 hours. Persistent AF will be defined to
describe an episode of AF not self-terminating las-
ting within 7 days.

Acute causes of atrial fibrillation

Atrial fibrillation may be related to acute causes
and may not recur should the cause disappear or be
cured. The acute causes of AF include acute alcoho-
lism ("holiday heart syndrome"), electrocution, acute
heart disease such as, acute myocardial infarction,
acute pericarditis, acute myocarditis, acute pulmo-
nary embolus, hyperthyroidism and acute pulmonary
disease (6). Atrial fibrillation is a common complicati-
on of cardiac surgery (e.g. coronary bypass surgery)
or non-cardiac surgery. The treatment of the underl-
ying condition and/or of the acute episode may re-
sult in the disappearance of the arrhythmia and in
the absence of recurrence.

Conditions associated with 
atrial fibrillation

The prevalence of various conditions associated
with AF varies according to the age group and the
population considered. The presence of heart dise-

ase, of atrial inflammation, atrial enlargement, eleva-
ted atrial pressures or heart failure increase the inci-
dence of AF. Of the patients admitted to our Cardi-
ology Division over 1 year, a history of AF was pre-
sent in 245 patients (15 %) and included the pa-
roxysmal form in 53.8 % and the persistent or per-
manent form in 46.6 %. The age ranged from 19 to
96 years with a mean age of 69 years, and 58 % of
the patients were male. Valvular heart disease was
present in 56 patients (22.8 %) of whom 41 patients
had mitral valve disease. This is in keeping with the
results of Davidson et al (7) who found valvular he-
art disease to be present in 22.8 % of their patients
but much lower that the incidence found in less re-
cent studies such as those reported by Radford et al.
(8), Delahaye et al. (9) and others (10,11) (Table 1).
Hurst et al (12), found valvular heart disease in 20 %
of their patients. Congestive heart failure is a predic-
tive factor of the occurrence of AF in patients with
valvular heart disease. Other valvular heart diseases,
which may be associated with AF, include mitral val-
ve prolapse and calcifications of the mitral annulus.

Hypertension is the most common affection fo-
und in AF patients. In the Framingham Study (2),
hypertension was found in half of the AF population
and one third of the control population. In the ALFA
study, hypertension was present in 39.4% of pati-
ents in clinical practice in France and hypertensive di-
sease defined as hypertension with significant left
ventricular hypertrophy or/and heart failure as the le-
ading cause AF (1). Hypertension was followed by
coronary artery disease (16.6%) and myocardial dise-
ases (15.3%) as the most common disorders. The re-
lationship between coronary artery disease and AF is
not clear. In patients with hypertrophic cardiomyo-
pathy and dilated cardiomyopathy, AF often leads to
significant functional deterioration. Others causes of

Authors N0 Valvular CAD Myocardial Hyperthyreoid Misc Id

Of Pts (%) HTA

Maurice 1956 313 57 18 2 1 20

Hurst 1964 230 20 57 5 4 5

Radfort 1968 219 53 11 5 15

Bossel 1981 207 68 4 5 3 2 18

Delahaye 1984 585 64 8 9 2 8 7

Davidson 1989 704 22 55 2 4

our series 1990 245 22 15 16 3 6 20

CAD: Coronary Artery Disease, HTA: Hypertension, Id: Idiopathic, Mise: Miscellaneous, Pts: Patients

Table 1: Conditions associated with AF



AF include chronic obstructive pulmonary disease,
pericarditis, congenital heart disease such as left at-
rial myxoma and atrial septal defect. In the latter
condition, AF develops in adulthood and is often the
first presentation of the condition. Other rarer ca-
uses of AF include cardiac amyloidosis, hemochroma-
tosis, pheochromocytoma and endomyocardial fibro-
sis. Routine screening for hyperthyroidism is perfor-
med in recently discovered AF, and the condition
was found in 2% of our patients. The Wolff-Parkin-
son-White syndrome, the Lown-Ganong-Levine
syndrome and sick sinus node disease are also recog-
nized causes of AF. 

Among the predisposing factors to AF, diabetes
in women and left ventricular hypertrophy in both
sexes should be emphasized (2).

Coumel et al. (13) emphasized a clinical aspect of
AF in which the autonomic nervous system seems to
play a role in the genesis of AF. Vagal activity by its
effect on the atrial refractory periods may predispose
to AF (13). Vagally-induced AF occurs at rest in situ-
ations with high vagal tone such as during sleep or af-
ter meals. This type of AF was found predominantly
in young individuals predominantly men. Situations
associated with high adrenergic tone such as exercise
or emotion can also be shown to be in some patients,
precipitating factors to AF. Shortening and inhomo-
geneity in refractory periods in response to the predo-
minance of one or the other autonomic tone are
electrophysiological changes which may explain facili-
tation of the onset of AF in some patients.

Predisposing factors to atrial fibrillation

The probability of developing AF is difficult to as-
sess in an individual patient. Combining factors such
age, presence of valvular heart disease, congestive
heart failure, hypertension and diabetes, may make

an estimate of the medium to long-term risk. Other
well-known anatomic predisposing factors to AF inc-
lude atrial hypertrophy and atrial dilatation

In most patients with underlying heart disease,
the relationship between AF and the underlying he-
art disease is difficult to ascertain (14). For example,
in a patient with mitral valve disease, it is difficult to
assess the role played by the atrial lesions (rheuma-
tic in origin), and the hemodynamic consequences of
the valvular lesions in the genesis of AF. Similarly, in
patients with coronary artery disease, the role of isc-
hemia in the genesis of AF is unknown.

In a significant number of patients, AF is idiopat-
hic (15). Although the prognosis of patients with idi-
opathic AF is better than that of patients with heart
disease, it is not known whether the lesions in this
group are any different from those of patients with
an underlying heart disease.

The risk of developing AF is higher in patients
with a ventricular pacemaker than in those with an
atrial or a double chamber pacemaker.

Some authors have proposed signal averaged
ECG as a mean to predict recurrence of AF in patients
with paroxysmal AF, or of persistent AF following car-
dioversion. In the Framingham Study (16), the echo-
cardiogram was found to provide useful markers to
predict non-rheumatic AF. Left atrial enlargement,
increased left ventricular wall thickness and reduced
left ventricular wall shortening, were found good pre-
dictors of the future occurrence of AF in patients
which age ranged from 59 to 90 years (16).

Intra and inter atrial conduction have been found
to be also present in patients with AF and the P wa-
ve is broad in a substantial proportion of patients
with paroxysmal AF. Attuel et al. (19, 20) have de-
monstrated that in patients with paroxysmal AF, the
atrial effective refractory period is short and fails to
adapt to the pacing cycle length. They suggested
that such abnormalities could be useful to detect
those patients with suspected but not documented
AF such as those patients with cerebral embolism of
unknown cause. However such hypothesis remains
to be validated.

Characteristics of atrial 
fibrillation in selected conditions

The risk of the development of AF may vary in va-
rious conditions and this review will focus on selec-
ted underlying disorders.

Heart Disease Total Paroxysmal Chronic Recent

(%) (%) (%) (%)

Hypertension 39 35 38 45

Hypertensive 21 10 21 25

heart disease

CAD 16 11 17 18

Valvular (R) 15 16 19 11

Dilated CMP 9 2 12* 8

Modified from Lévy et al. Circilutaion 1999, 99: 3028 with
permission.

Table 2: Underlying heart disease in the ALFA study.
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The Wolff-Parkinson-White Syndrome

The Wolff-Parkinson-White syndrome is a rare but
interesting cause of AF. Preexcitation should always
be suspected in patients with AF and rapid ventricu-
lar response. As the majority of patients with the
Wolff-Parkinson-White syndrome do not have detec-
table organic heart disease, a role for the accessory
pathway is suspected in the genesis of AF. Spontane-
ous conversion of atrioventricular reentrant tachycar-
dias to AF has been documented in numerous instan-
ces. It is therefore not unreasonable to expect that ra-
diofrequency ablation of the accessory pathway may
result not only in the cure of the reciprocating tachy-
cardias but of the AF as well. This is supported by the
study of Sharma et al. (19) in which AF was found in
patients with an accessory pathway conducting only
in the antegrade direction and in 5 of 166 patients
during the follow-up of successful surgical ablation,
suggesting that additional mechanisms beside the oc-
currence of paroxysmal reciprocating tachycardias,
may contribute to the occurrence of AF.

Valvular Heart Disease

Despite the decline of rheumatic fever in western
countries, rheumatic heart disease remains a com-
mon underlying disorder in patients with AF. Conver-
sely, AF is a common complication in patients with
mitral valve disease. Mitral stenosis, mitral regurgita-
tion and tricuspid regurgitation account for 70 % of
AF related to valvular heart disease. About 50 % of
patients with mitral valve disease will have AF. In mit-
ral stenosis, the onset of AF is associated with dete-
rioration in the functional status of the patient. Inte-
restingly, AF appears to be unrelated to the severity
of the mitral stenosis and may occur in patients with
minimal mitral valve obstruction. However, AF is mo-
re common in patients with enlarged left atrium
(16). In patients with mitral regurgitation the preva-
lence of AF does not seem to be related to the seve-
rity of mitral regurgitation. However, AF is more li-
kely to occur at the end stage of the disease and in
disabled patients. Following the onset of AF, conges-
tive heart failure often occurs within 5 years, but he-
art failure is also a predictive factor of the occurren-
ce of AF. So, the causal role of each on the other re-
mains unclear (20).

Coronary Artery Disease

Coronary artery disease is not commonly associ-
ated with AF except in the context of myocardial in-
farction and congestive heart failure. In acute myo-
cardial infarction, the incidence of AF averages 10 %
(21). Whether AF is an independent predictor of inc-
reased mortality in the post-infarction period, rema-
ins controversial. In the CASS study, AF was found in
only 0.6 % of the 18 843 patients with documented
coronary artery disease (22). Similarly, a relationship
between AF and coronary artery disease was not fo-
und in the Reykjavik study (23). Atrial fibrillation oc-
curs more commonly in older patients, patients with
congestive heart failure and those with ventricular
arrhythmias, factors which are also associated with
an increased mortality. Failure to fully control for the-
se factors, might explain why in some studies AF was
found to be a marker of increased mortality (23, 24).
In patients with stable coronary artery disease, AF is
again associated with older age and left ventricular
dysfunction but also occurs more commonly in males
(1, 2, 23, 24).

Dilated Cardiomyopathy

Atrial fibrillation was found in 27% of 236 pati-
ents with dilated cardiomyopathy from the series re-
ported by Haissaguerre et al.(25) and was the cause
of the presenting symptom in 5.5% of patients. The
patients with AF were older, had a higher incidence
of mitral valve prolapse and of congestive heart failu-
re. Surprisingly, the left ventricular ejection fraction
was higher and the left ventricular end-diastolic pres-
sure was significantly lower in patients with AF than
those in sinus rhythm. However, as expected, the si-
ze of the left atrium at mode M echocardiogram was
significantly larger in the AF group. The prognostic
significance of AF in patients with dilated cardiomyo-
pathy is determined by the presence and the severity
of associated heart failure (22-26).

Hypertrophic cardiomyopathy

Atrial fibrillation was observed in 10-28% (26-28)
of patients with hypertrophic cardiomyopathy. This
arrhythmia is often poorly tolerated hemodynami-
cally since in these patients, atrial contraction is criti-
cal for filling the non-compliant left ventricle. In a
number of patients, emergency cardioversion of AF



may be required. Why a minority of patients develop
AF and others do not is not known, is unclear.

Congestive heart failure and 
atrial fibrillation

Atrial fibrillation is present in a large proportion
of patients with heart failure. It appears often after
increased degree of heart failure. Middlekauf et al
(20) found AF in 75 of 390 patients (19%) with se-
vere heart failure .We reviewed the  ECG’s of 69 con-
secutive patients with pulmonary oedema occurring
in patients with left ventricular dysfunction (unpublis-
hed data). Atrial fibrillation was present in 24 (34%).
Whether AF is facilitated by heart failure or heart fa-
ilure is precipitated by AF is not always easy to deter-
mine in an individual patient (the chicken and egg di-
lemma). In Middlekauf et al. study (20), left ventricu-
lar ejection fraction was significantly higher (p< 0.04)
in the AF group (0.21±0.04) than in the group of pa-
tients in sinus rhythm (0.19±0.08). Thus, left ventri-
cular ejection fraction does not seem to be the sole
determinant of the development of AF. The prognos-
tic significance of AF in patients with heart failure is
still subject of debate.

Conclusions

Long-standing AF is associated, in the majority of
patients, with organic heart disease. A small percen-
tage of patients have a potentially reversible cause.
In about 30%, of cases AF occurs in individuals with
apparently normal hearts, a clinical scenario referred
to as “lone AF”. Atrial fibrillation is often associated
with hypertension but the relation between AF and
hypertension remains unclear. Atrial fibrillation oc-
curs commonly in patients with valvular heart dise-
ase, particularly when it involves the mitral valve. In
patients with coronary artery disease, AF occurs pre-
dominantly in older patients, males and patients
with left ventricular dysfunction. The autonomous
nervous system may contribute to the occurrence of
AF in some patients. Predictive factors of AF include
diabetes, hypertension, increasing age, presence of
valvular heart disease, enlarged left atrium, left vent-
ricular hypertrophy and congestive heart failure.
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