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It is important to distinguish type I from type II second-degree AV
nodal block because the latter has more serious prognostic implications. Type II second-degree AV block is characterized by intermittent
failure of conduction of the P wave without changes in the preceding PR or RR intervals. When AV block is 2:1, it may be difficult
to distinguish type I from type II block. Type II second-degree AV
block typically occurs in the distal or infra-His conduction system, is
often associated with intraventricular conduction delays (e.g., bundle
branch block), and is more likely to proceed to higher grades of AV
block than is type I second-degree AV block. Second-degree AV block
(particularly type II) may be associated with a series of nonconducted
P waves, referred to as paroxysmal AV block (Fig. 275-3), and implies
significant conduction system disease and is an indication for permanent pacing. Complete failure of conduction from atrium to ventricle
is referred to as complete or third-degree AV block. AV block that is
intermediate between second degree and third degree is referred to as
high-grade AV block and, as with CHB, implies advanced AV conduction system disease. In both cases, the block is most often distal to the
AV node, and the duration of the QRS complex can be helpful in determining the level of the block. In the absence of a preexisting bundle
branch block, a wide QRS escape rhythm (Fig. 275-4B) implies a block
in the distal His or bundle branches; in contrast, a narrow QRS rhythm
implies a block in the AV node or proximal His and an escape rhythm
originating in the AV junction (Fig. 275-4A). Narrow QRS escape
rhythms are typically faster and more stable than wide QRS escape
rhythms and originate more proximally in the AV conduction system.

patients, since the prognosis and therapy depend on whether the
block is in or below the AV node. Vagal maneuvers, carotid sinus
massage, exercise, and administration of drugs such as atropine and
isoproterenol may be diagnostically informative. Owing to the differences in the innervation of the AV node and infranodal conduction
system, vagal stimulation and carotid sinus massage slow conduction
in the AV node but have less of an effect on infranodal tissue and may
even improve conduction due to a reduced rate of activation of distal
tissues. Conversely, atropine, isoproterenol, and exercise improve
conduction through the AV node and impair infranodal conduction. In patients with congenital CHB and a narrow QRS complex,
exercise typically increases heart rate; by contrast, those with acquired
CHB, particularly with wide QRS, do not respond to exercise with an
increase in heart rate.
Additional diagnostic evaluation, including electrophysiologic testing, may be indicated in patients with syncope and suspected highgrade AV block. This is particularly relevant if noninvasive testing
does not reveal the cause of syncope or if the patient has structural
heart disease with ventricular tachyarrhythmias as a cause of symptoms. Electrophysiologic testing provides more precise information
regarding the location of AV conduction block and permits studies of
AV conduction under conditions of pharmacologic stress and exercise.
Recording of the His bundle electrogram by a catheter positioned at
the superior margin of the tricuspid valve annulus provides information about conduction at all levels of the AV conduction axis. A
properly recorded His bundle electrogram reveals local atrial activity,
the His electrogram, and local ventricular activation; when it is monitored simultaneously with recorded body surface electrocardiographic
traces, intraatrial, AV nodal, and infranodal conduction times can be
assessed (Fig. 275-1). The time from the most rapid deflection of the

DIAGNOSTIC TESTING
Diagnostic testing in the evaluation of AV block is aimed at determining the level of conduction block, particularly in asymptomatic
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The Bradyarrhythmias: Disorders of the Atrioventricular Node

Figure 275-3 Paroxysmal AV block. Multiple nonconducted P waves after a period of sinus bradycardia with a normal PR interval. This implies
significant conduction system disease, requiring permanent pacemaker implantation.
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Figure 275-4 High-grade AV block. A. Multiple nonconducted P waves with a regular narrow complex QRS escape rhythm probably emanating from the AV junction. B. A wide complex QRS escape and a single premature ventricular contraction. In both cases, there is no consistent
temporal relationship between the P waves and QRS complexes.
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