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lar tachycardia, usually atrial fibrillation,
and bradycardia. Symptoms associated
II
II
with SA node dysfunction, in particular
tachycardia-bradycardia syndrome, may
be related to both slow and fast heart rates.
V
V
For example, tachycardia may be associated with palpitations, angina pectoris,
and heart failure, and bradycardia may
be associated with hypotension, syncope,
presyncope, fatigue, and weakness. In the Figure 274-3 Sinus slowing and pauses on the electrocardiogram (ECG). The ECG is recorded
setting of SSS, overdrive suppression of during sleep in a young patient without heart disease. The heart rate before the pause is slow,
the SA node may result in prolonged and the PR interval is prolonged, consistent with an increase in vagal tone. The P waves have a
pauses and syncope upon termination morphology consistent with sinus rhythm. The recording is from a two-lead telemetry system in
of the tachycardia. In many cases, symp- which the tracing labeled II mimics frontal lead II and V represents Modified Central Lead 1, which
toms associated with SA node dysfunction mimics lead V of the standard 12-lead ECG.
1
result from concomitant cardiovascular
disease. A significant minority of patients
with SSS develop signs and symptoms of heart failure that may be produce intermittent conduction from the SA node and a regularly
irregular atrial rhythm.
related to slow or fast heart rates.
Type I second-degree SA block results from progressive prolongaOne-third to one-half of patients with SA node dysfunction develop
supraventricular tachycardia, usually atrial fibrillation or atrial flutter. tion of SA node conduction with intermittent failure of the impulses
The incidence of persistent atrial fibrillation in patients with SA node originating in the sinus node to conduct to the surrounding atrial
dysfunction increases with advanced age, hypertension, diabetes mel- tissue. Second-degree SA block appears on the ECG as an intermitlitus, left ventricular dilation, valvular heart disease, and ventricular tent absence of P waves (Fig. 274-4). In type II second-degree SA
pacing. Remarkably, some symptomatic patients may experience an block, there is no change in SA node conduction before the pause.
improvement in symptoms with the development of atrial fibrillation, Complete or third-degree SA block results in no P waves on the ECG.
presumably from an increase in their average heart rate. Patients with Tachycardia-bradycardia syndrome is manifest as alternating sinus
the tachycardia-bradycardia variant of SSS, similar to patients with bradycardia and atrial tachyarrhythmias. Although atrial tachycardia,
atrial fibrillation, are at risk for thromboembolism, and those at great- atrial flutter, and atrial fibrillation may be observed, the latter is the
est risk, including patients ≥65 years and patients with a prior history most common tachycardia. Chronotropic incompetence is the inabilof stroke, valvular heart disease, left ventricular dysfunction, or atrial ity to increase the heart rate in response to exercise or other stress
enlargement, should be treated with anticoagulants. Up to one-quarter appropriately and is defined in greater detail below.
of patients with SA node disease will have concurrent AV conduction
disease, although only a minority will require specific therapy for high- DIAGNOSTIC TESTING
grade AV block.
SA node dysfunction is most commonly a clinical or electrocardioThe natural history of SA node dysfunction is one of varying graphic diagnosis. Sinus bradycardia or pauses on the resting ECG
intensity of symptoms even in patients who present with syncope. are rarely sufficient to diagnose SA node disease, and longer-term
Symptoms related to SA node dysfunction may be significant, but recording and symptom correlation generally are required. Symptoms
overall mortality usually is not compromised in the absence of other in the absence of sinus bradyarrhythmias may be sufficient to exclude
significant comorbid conditions. These features of the natural history a diagnosis of SA node dysfunction.
need to be taken into account in considering therapy for these patients.
Electrocardiographic recording plays a central role in the diagnosis
and management of SA node dysfunction. Despite the limitations of
the resting ECG, longer-term recording employing Holter or event
ELECTROCARDIOGRAPHY OF SA NODE DISEASE
The electrocardiographic manifestations of SA node dysfunction include monitors may permit correlation of symptoms with the cardiac
sinus bradycardia, sinus pauses, sinus arrest, sinus exit block, tachy- rhythm. Many contemporary event monitors may be automatically
cardia (in SSS), and chronotropic incompetence. It is often difficult to triggered to record the ECG when certain programmed heart rate cridistinguish pathologic from physiologic sinus bradycardia. By defini- teria are met. Implantable ECG monitors permit long-term recording
tion, sinus bradycardia is a rhythm driven by the SA node with a rate (12–18 months) in particularly challenging patients.
Failure to increase the heart rate with exercise is referred to as
of <60 beats/min; sinus bradycardia is very common and typically
benign. Resting heart rates <60 beats/min are very common in young chronotropic incompetence. This is alternatively defined as failure to
healthy individuals and physically conditioned subjects. A sinus rate of reach 85% of predicted maximal heart rate at peak exercise or failure
<40 beats/min in the awake state in the absence of physical condition- to achieve a heart rate >100 beats/min with exercise or a maximal heart
ing generally is considered abnormal. Sinus pauses and sinus arrest rate with exercise less than two standard deviations below that of an
result from failure of the SA node to discharge, producing a pause age-matched control population. Exercise testing may be useful in diswithout P waves visible on the ECG
(Fig. 274-3). Sinus pauses of up to 3
s are common in awake athletes, and
pauses of this duration or longer may SAN EG
be observed in asymptomatic elderly
subjects. Intermittent failure of conVI
duction from the SA node produces
sinus exit block. The severity of sinus
exit block may vary in a manner simi- Figure 274-4 Mobitz type I SA nodal exit block. A theoretical SA node electrogram (SAN EG) is
lar to that of AV block (Chap. 275). shown. Note that there is grouped beating producing a regularly irregular heart rhythm. The SA node
Prolongation of conduction from the EG rate is constant with progressive delay in exit from the node and activation of the atria, inscribing
sinus node will not be apparent on the P wave. This produces subtly decreasing P-P intervals before the pause, and the pause is less than
the ECG; second-degree SA block will twice the cycle length of the last sinus interval.
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