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Case Presentation
A patient in their 60s experienced a several-month history of recur-
rent dizziness and light-headedness. The spells were occasionally
preceded by palpitation, nausea, and coning of the visual fields,
prompting the patient to sit down. On the day of admission, the pa-
tient had an episode of frank syncope resulting in facial contusion.
By the time of arrival to the emergency department, full conscious-
ness was regained without postictal symptoms.

On presentation, the heart rate was 88 beats/min and slightly
irregular, and the blood pressure was 138/84 mm Hg. Except for obe-
sity and a distant first heart sound, findings of physical examina-
tion and results of routine blood tests, including electrolyte, thyro-
tropin, and cardiac troponin levels, were normal. The 12-lead
electrocardiogram (ECG) is presented in the Figure, A. A subse-
quent echocardiogram showed moderate left ventricular hypertro-
phy without wall motion abnormalities. All chamber sizes, includ-
ing the left atrial transverse diameter and left atrial volume index,
were within normal limits. The estimated left ventricular ejection
fraction was 60% to 65%. Because of dysrhythmia, evaluation of
diastolic function was inconclusive.

Questions: On the basis of the findings on the presenting ECG
(Figure, A), what common cardiac condition should one worry about?
What is the importance of pursuing the suspected diagnosis?

Interpretation
The ECG on presentation (Figure, A) showed sinus rhythm with fre-
quent premature atrial complexes (PACs). Arrowheads point to pre-
mature P waves. The PR interval was 240 milliseconds (upper limit
of normal, 200 milliseconds). The sinus P waves were 140 millisec-
onds wide (upper limit of normal, 110 milliseconds) and were bifid
(umbilicated), best seen in the inferior leads (Figure, A, inset). Ex-
cept for the listed abnormalities, the ECG was normal. First-degree
atrioventricular block; wide, bifid P waves; and frequent PACs are
important ECG risk factors for atrial fibrillation and stroke.1-3

Clinical Course
Initially, cardiac telemetry continued to demonstrate sinus rhythm
with PACs. Two days after admission, the patient experienced an-
other episode of palpitation and light-headedness. The monitor
showed a modestly rapid irregular rhythm. The 12-lead ECG re-

Figure. Electrocardiograms of a Patient With Palpitation and Syncope
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A, Arrowheads point to premature P waves. The inset is an enlargement of lead II demonstrating wide, bifid P waves. B, Electrocardiogram 2 days later showed
atrial fibrillation.
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vealed atrial fibrillation with a ventricular rate of approximately 100
beats/min and a premature ventricular complex (Figure, B). Mag-
netic resonance imaging of the brain showed punctuate multives-
sel embolic strokes.

The patient was treated with metoprolol and underwent anti-
coagulation with apixaban, a factor Xa inhibitor. Two weeks later, an-
other episode of syncope occurred. Cardiac telemetry revealed par-
oxysmal atrial fibrillation with episodes of profound sinus bradycardia
of 30 to 40 beats/min. A dual-chamber pacemaker was implanted.
Subsequent ECGs and pacemaker interrogation revealed both atrial
paced rhythm and atrial fibrillation with a ventricular paced rhythm.
After a few months, all ECGs showed atrial fibrillation.

Discussion
Atrial fibrillation is the most common sustained arrhythmia. Its preva-
lence increases with age and in the presence of structural heart
disease.4 The most dreaded consequence of atrial fibrillation is
stroke, which is often devastating. Unfortunately, even patients with
silent, unrecognized atrial fibrillation are at risk of stroke.4,5 Today,
prolonged ECG monitoring of patients with cryptogenic stroke (ie,
those patients for whom detailed evaluation did not find a cause for
the cerebrovascular event) is emerging as standard of care.6 There
is less robust evidence that widespread monitoring of older adult
patients with clinical risk factors but no prior cerebrovascular events
is a cost-effective approach.7 In such patients, recognizing ECG risk
factors for atrial fibrillation appears to be a crucial task.

Several ECG parameters have been associated with increased
risk of atrial fibrillation and stroke.8 Of those, the 3 most important
ones include prolonged P-wave duration, prolonged PR interval, and
frequent PACs.1-3 Widened, bifid P waves, usually best seen in the
inferior leads, are considered to reflect intra-atrial block associated
with atrial ischemia, infiltration, or fibrosis.2 Advanced intra-atrial
block is characterized by terminal negativity of the bifid P waves in
the inferior leads.9 This, too, is a marker of risk for atrial fibrillation

(Bayés syndrome).9 In such cases, a prolonged PR interval usually
reflects slow conduction within the atrial myocardium rather than
atrioventricular nodal conduction delay.1 Frequent PACs are indica-
tors of electrophysiological remodeling of the atria and may also be
triggers of atrial fibrillation.3 Although these ECG signs, singularly
and especially in combination, have been demonstrated to be as-
sociated with high risk of atrial fibrillation and stroke, interpreta-
tion software never conveys this important fact. Therefore, it is
the clinicians’ responsibility to actively search for and recognize
such ECG markers and, if present, to strongly consider evaluating
for episodes of silent atrial fibrillation. This is especially true in older
adult patients and in those with additional clinical risks, such as struc-
tural heart disease and sleep apnea.

The ECG, a simple and inexpensive tool, appears to be a
more reliable indicator of subsequent atrial fibrillation than the
echocardiogram.10 The echocardiogram helps determine left atrial
size but not the abnormal mechanical and electrical properties of
the atrial myocardium. It is important to emphasize that intra-
atrial conduction abnormality (intra-atrial block) reflects left atrial
structure rather than left atrial size or conduction. As in the case
presented, ECG risk factors can predict atrial fibrillation even when
the echocardiographic left atrial size is normal.

Take-home Points
• Wide, bifid P waves; prolonged PR intervals; and frequent PACs

are important electrocardiographic risk factors for both atrial
fibrillation and stroke.

• Interpretation software does not indicate these findings as atrial
fibrillation risks.

• Clinicians are encouraged to routinely check all ECGs for such
abnormalities.

• Once recognized, aggressive search for subclinical (silent) atrial
fibrillation appears to be warranted, and, if found, anticoagula-
tion should be considered.
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