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Atrial fibrillation (AF) is the most
common sustained cardiac rhythm
disturbance for which patients seek
medical attention. AF has a heteroge-
neous clinical presentation, occurring
in the presence or absence of
detectable heart disease or related
symptoms. Depending upon the
duration and response to pharmaco-
logical and electrical cardioversion,
AF can be classified as paroxysmal,
persistent, or permanent. AF can be
isolated or associated with other
arrhythmias, often atrial flutter or
atrial tachycardia. Minimum clinical
evaluation of a patient with AF
includes history, physical examina-
tion, and ECG documentation by at
least single-lead ECG recording dur-
ing the dysrhythmia. Additional
investigation may include Holter
monitoring, exercise testing, trans-
esophageal echocardiography, and/or
electrophysiological study.
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Introduction

Atrial fibrillation (AF) is the most com-
mon sustained arrhythmia.! Even in
the absence of other cardiac abnormal-
ities, the loss of effective atrial contrac-
tion and the inappropriately rapid
ventricular rates during AF result in
depressed cardiac function and pro-
mote the formation of intracardiac
thrombi.? The incidence of AF is
increasing, not only because the popu-
lation is aging but also because more
patients are surviving the acute phase
of cardiac illness that formerly would
have been fatal.?

According to population studies,
the overall prevalence of AF is 0.4% or
two million people in the United
States,® with most persons older than
the age of 65.4 AF is a disease of older
adults; its prevalence is low in children
and young adults, but it becomes pro-
gressively more common in older age
groups, reaching 3-5% in those over age
65° and almost 9% in those over 80
years.® The Manitoba Follow-up Study
in Canada reported an incidence rate of
two per 1,000 person years. The inci-
dence of AF positively correlated with
age, being less than 0.5 per 1,000 person
years below the age of 50 and increas-
ing to 2.3 per 1,000 person years by the
age of 60.7

AF is an independent risk factor for
cardiac mortality and morbidity as well
as total mortality, with the risk increas-
ing significantly with age.® One of the

serious outcomes associated with AF
is stroke, which occurs at an annual rate
of 4.5%.5° AF is a powerful risk factor
for thromboembolism, raising the risk
of ischemic strokes five-fold. Because
AF is common among older people,
14% of all strokes in United States are
attributable to AF.>

Definition

Atrial fibrillation is an atrial tach-
yarrhythmia characterized by predom-
inantly uncoordinated atrial activation
with consequent deterioration of atrial
mechanical function (Figure 1). On
ECG, AF is indicated by the absence of
consistent P waves; instead, there are
rapid oscillations or fibrillatory waves
that vary in size, shape, and timing, and
are generally associated with an irregu-
lar ventricular response when atrioven-
tricular conduction is intact.!® The
ventricular response in AF depends on
the electrophysiological properties of
the AV node, the level of vagal and
sympathetic tone, and drugs that affect
AV nodal conduction.! However, reg-
ular RR intervals are possible in the
presence of AV block or interference
by ventricular or junctional tachycardia
or drug therapy. A rapid, irregular, sus-
tained wide QRS complex tachycardia
should suggest AF with conduction
over an accessory pathway or AF with
bundle branch block. Extremely rapid
rates (over 200 bpm) suggest the pres-
ence of an accessory pathway.!?
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Table 1: Classification of Atrial Fibrillation

Terminology

Initial Event
(first detected episode)

Symptomatic

Clinical Features

Arrhythmia Pattern

May or may not recur

Asymptomatic (first detected)

Onset unknown (first detected)

Paroxysmal Spontaneous termination <7days  Recurrent
and most often <48hrs

Persistent Not self-terminating Recurrent
Lasting >7days
Or prior cardioversion

Permanent Not terminated Established

Terminated but relapsed
No cardioversion attempt

Diagnosis and Clinical
Classification

AF has a heterogeneous clinical presen-
tation. It may occur in the presence or
absence of detectable heart disease or
related symptoms. An episode of AF may
be self-terminating or may require med-
ical intervention for termination. The cli-
nician dealing with an episode of AF has
to define the pattern over time, which
includes the number as well as duration

of episodes, mode of onset, possible trig-
gers, and response to therapy. Although
the pattern of arrhythmia may change
over time, it is of clinical value to charac-
terize the arrhythmia at a given moment.
Therefore, it appears necessary to classi-
fy various subsets of patients with AF in
order to address properly the manage-
ment of each patient subset.'?

It is important for the clinician to
ascertain whether an episode of AFis the

Table 2: Conditions Associated with Atrial Fibrillation

Primary Cardiac Diseases
Coronary artery disease

Dilated cardiomyopathy
Rheumatic valvular heart disease
Hypertrophic cardiomyopathy
Cardiac tumours

Nonrheumatic valvular diseases
Pericarditis

Cardiac arrhythmias
Atrial tachycardia
Atrial flutter

Atrioventricular nodal re-entrant
tachycardia

Wolff-Parkinson White syndrome
Sick sinus syndrome

Primary Noncardiac Diseases
Systemic hypertension

Diabetes mellitus
Hyperthyroidism

Pulmonary diseases
Chronic obstructive lung diseases
Primary pulmonary hypertension
Acute pulmonary embolism

Acute ethanol ingestion

very first episode, that is, the initial event;
whether it is symptomatic or not; and
whether it is self-terminating or not. If the
patient has had two or more episodes, AF
is said to be recurrent. This terminology
applies to episodes of AF lasting for more
than 30 seconds. Depending upon the
mode of presentation of these episodes,
AF can be classified into the following
groups (Table 1):1

Paroxysmal AF: The episodes of
paroxysmal AF usually self-terminate
within 48 hours and, by definition, in
fewer than seven days.

Persistent AF: When an episode of
AF has lasted longer than seven days,
AF is designated as persistent. In that
case, termination by pharmacological
therapy or cardioversion may be
required. The time frame of seven days,
although arbitrary, represents the limit
beyond which spontaneous cardiover-
sion is unlikely to occur, and the success
rate of pharmacological cardioverion is
low. Persistent AF may be the first pres-
entation of the arrhythmia or may be
preceded by recurrent episodes of
paroxysmal AF. When AF is persistent,
termination by electrical cardioversion
may be required.

Permanent or established AF: When AF
is present for some time and fails to ter-
minate using cardioversion, or is termi-
nated but relapses within 24 hours, it is
said to be permanent or established. Per-
manent AF may be the first presentation
of a nonself-terminating arrhythmia, or
be preceded by recurrent self-terminat-
ing episodes. Cases of longstanding AF
in which cardioversion has not been indi-
cated and/or attempted (e.g., not want-
ed by the patient) are also placed in this

category.
Etiopathophysiology

AF occurs far more commonly in patients
with structural heart disease (Table 2).
Approximately 25% of patients with AF
have coronary artery disease as an
antecedent diagnosis.! AF in the setting
of acute myocardial infarction is uncom-
mon, occurring in 11% of patients, but is
associated with a 40% mortality.'® AF
occurs in approximately one-third of
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Figure 1:
Atrial Fibrillation
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In atrial fibrillation, minute areas of
the atrial myocardium are in various
uncoordinated stages of depolariza-
tion and repolarization due to
multiple re-entry circuits within the
atrial myocardium. The result is an
irregular, often rapid ventricular rate.
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patients undergoing coronary artery
bypass surgery.'* The onset is within the
first three days postoperatively, and the
arrhythmia mostly self-terminates with-
in the first week. Postoperatively, AF
adds significantly to the hospital stay and
cost, and attempts to restore sinus
rhythm in this setting are usually met
with limited success.!

Rheumatic valvular heart disease
increases the risk of having atrial fibrilla-
tion by 14-fold and increases the risk of
having a thromboembolic complication
by four-fold.'> AF can occur postopera-
tively in as many as 60% of patients hav-
ing valvular surgery.'¢

Approximately 19% of patients with
left ventricular dysfunction have AE.”

Table 3: Clinical Evaluation of Patients with Atrial Fibrillation

Minimum Evaluation

1. History and physical examination, to define

— The presence and nature of symptoms associated with AF

— The clinical type of AF (first episode, paroxysmal, persistent, or permanent)

— The onset of the first symptomatic attack or date of discovery of AF

— The frequency, duration, precipitating factor, and modes of termination of AF

— The response to any pharmacological agents that have been administered

— The presence of any underlying heart disease or other reversible conditions (such as

hyperthyroidism or alcohol consumption)

2. Electrocardiogram, to identify
— Rhythm (to verify AF)
— LV hypertrophy

— P-wave duration and morphology or fibrillatory waves

— Pre-excitation

— Bundle-branch block

— Prior MI

— Other atrial arrhythmias

— To measure and follow the RR, QRS, and QT intervals in conjunction with

antiarrhythmic drug therapy

w

. Chest radiograph, to evaluate

=

. Echocardiogram to identify
— Valvular heart disease

— Left and right atrial size

— LV size and function

The lung parenchyma, when clinical findings suggest an abnormality
The pulmonary vasculature, when clinical findings suggest an abnormality

— Peak RV pressure (pulmonary hypertension)

— LV hypertrophy
— LA thrombus
— Pericardial disease

5. Blood tests of thyroid function
For the first episode of AF

When the ventricular rate is difficult to control

When AF recurs unexpectedly after cardioversion

Cardiac tumours such as atrial myxomas
can also be associated with AF.18

AF can occur as a cardiac sequel of
other noncardiac diseases. Systemic
hypertension is present in about 45% of
patients with AF.! Diabetes mellitus is
found in about 10% of patients with AE.!
Thyroid disease is an unusual and some-
times overlooked cause of AF, occurring
in about 2% of patients.!® AF is found in
about 3% of patients with chronic
obstructive pulmonary disease and is
associated with increased mortality.
Acute pulmonary embolism can present
as a new-onset atrial fibrillation.

Other cardiac arrhythmias have a
strong association with atrial fibrilla-
tion. Patients with atrial tachycardias,
atrioventricular nodal reentrant tachycar-
dia, and sick sinus syndrome can devel-
op atrial fibrillation.?? Approximately
10% of patients with Wolff-Parkinson-
White syndrome may have AF; removal
of the accessory pathway eliminates AF
in over 90% of patients.?!

Approximately 3% of patients with
atrial fibrillation have no identifiable
cause. Known as lone atrial fibrillation,
this entity does not carry a high throm-
boembolic risk in younger patients, but
the risk may increase in patients afflicted
at an older age or in the presence of sys-
temic hypertension.??

Initial Workup

History and physical examination consti-
tute an important part of the initial
assessment of patients with AF. Many
patients first presenting with AF have
palpitations, exertional fatigue, or light-
headedness. History and physical exam-
ination should be directed towards
establishing the degree of clinical com-
promise caused by AF and establishing
the risk of complications (Table 3).
Patients with uncontrolled ventricular
rates may present with features of con-
gestive cardiac failure or myocardial
ischemia.

ECG remains the main tool for the
diagnosis of AE A 12-lead ECG can estab-
lish the diagnosis most accurately and
determine the ventricular rate as well as
evidence of cardiac ischemia or ventricu-
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lar pre-excitation. If the ECG reveals a
slow, regular ventricular response in the
setting of atrial fibrillation, suspicion of
digitalis toxicity or complete heart block
should be raised.

ECG is easy to perform and inex-
pensive; however, the paroxysmal (and
frequently asymptomatic) nature of AF
in most patients limits the value of usual
12-lead ECG as a screening test for AF. A
negative single ECG, therefore, has lim-
ited sensitivity, which may be improved
by ECG monitoring. The diagnosis of AF
requires ECG documentation by at least
a single ECG lead recorded during the
arrhythmia, which may be facilitated by
review of emergency department
records, Holter monitoring, or transtele-
phonic or telemetric recordings. A
portable ECG recording tool may help
establish the diagnosis in cases of parox-
ysmal AF and provide a permanent ECG
record of the dysrhythmia. If episodes
are frequent, a 24-hour Holter monitor
can be used. If episodes are infrequent,
then an event recorder, which allows the
patient to transmit the ECG to a record-
ing facility when the arrhythmia occurs,
may be more useful.?

In patients with implanted pace-
makers, there is a unique possibility of
monitoring of the intra-atrial electro-
grams.?#?> Morphological and function-
al information on the atria, ventricles,
and valves can be obtained with two-
dimensional, colour flow, and Doppler
echocardiography. Exercise testing can
be considered in the patients in whom
ischemia or an increased risk for coro-
nary artery disease is suspected. Thy-
roid function tests should be checked
because hyperthyroidism represents a
potentially reversible cause for AF
(Table 4).15

Chest radiography can identify the
abnormalities in cardiac silhouette or
evidence of pulmonary congestion.
Patients with longstanding hyperten-
sion, coronary artery disease, decreased
left ventricular function, valvular
abnormalities, and ECG abnormalities
compatible with left ventricular hyper-
trophy might benefit from aggressive
screening for AF, though such an
approach has yet to be shown to be ben-
eficial. Educating the public to recog-
nize cardiac arrhythmia can help in
early detection of patients with AF.

Table 4: Clinical Evaluation of Patients with Atrial Fibrillation

Additional Testing

One or several of the following may be necessary:

1. Exercise testing

— If the adequacy of rate control is in question (permanent AF)

— To reproduce exercise-induced AF

— To exclude ischemia before treatment of selected patients with type IC

antiarrhythmic drug

2. Holter monitoring or event recording

— If diagnosis of the type of arrhythmia is in question

— As a means of evaluating rate control

3. Transesophageal echocardiography

— To identify LA thrombus (in the LA appendage)

— To guide cardioversion

4. Electrophysiological Study

— To clarify the mechanism of wide-QRS-complex tachycardia
— To identify a predisposing arrhythmia such as atrial flutter or PSVT
— Seeking sites for curative ablation or AV conduction block/modification

Atrial Fibrillation

Patients can identify an irregular heart-
beat by monitoring their wrist pulse for
one minute. The Research Centre for
Stroke and Heart Disease (www.stroke-
heart.org) has initiated a campaign
called "take your pulse for life.” During
this project, people, particularly those
older than 55 years, are asked to moni-
tor their pulse for one minute the first
day of every month. This can help in
early detection of AF in this group of
patients.

Summary

In summary, AF is the most common
chronic tachycardia, affecting 5% of peo-
ple over the age of 65. Several cardiac and
noncardiac disorders predispose to AF,
though AF can occur in the absence of
any disease. The clinical classification
divides AF into paroxysmal, persistent,
and permanent forms and helps the cli-
nician in selecting the correct therapeutic
option. The clinical evaluation of AF
requires history, physical examination,
ECG documentation of the episode of
arrhythmia, and investigations to evalu-
ate the cardiac status and associated dis-
ease states. *
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