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Figure 275-1 First-degree AV block with slowing of conduction in the AV node as indicated by the prolonged atrial-to-His bundle electrogram (AH) interval, in this case 157 ms. The His bundle-to-earliest ventricular activation on the surface ECG (HV) interval is normal. The normal
HV interval suggests normal conduction below the AV node to the ventricle. I and V1 are surface ECG leads, and HIS is the recording of the
endocavitary electrogram at the His bundle position. A, H, and V are labels for the atrial, His bundle, and right ventricular electrograms, respectively.
of progressive familial heart block have been identified in families with
mutations in the cardiac sodium channel gene (SCN5A) and other loci
that have been mapped to chromosomes 1 and 19.
AV conduction block has been associated with heritable neuromuscular diseases, including the nucleotide repeat disease myotonic
dystrophy, the mitochondrial myopathy Kearns-Sayre syndrome
(Chap. 462e), and several of the monogenic muscular dystrophies.
Congenital AV block may be observed in complex congenital cardiac
anomalies (Chap. 282), such as transposition of the great arteries,
ostium primum atrial septal defects (ASDs), ventricular septal defects
(VSDs), endocardial cushion defects, and some single-ventricle defects.
Congenital AV block in the setting of a structurally normal heart has
been seen in children born to mothers with SLE. Iatrogenic AV block
may occur during mitral or aortic valve surgery, rarely in the setting
of thoracic radiation, and as a consequence of catheter ablation. AV
block is a decidedly rare complication of the surgical repair of VSDs or
ASDs but may complicate repairs of transposition of the great arteries.
Coronary artery disease may produce transient or persistent AV
block. In the setting of coronary spasm, ischemia, particularly in the
right coronary artery distribution, may produce transient AV block.
In acute myocardial infarction (MI), AV block transiently develops in
10–25% of patients; most commonly, this is first-or second-degree AV
block, but complete heart block (CHB) may also occur. Second-degree
and higher-grade AV block tends to occur more often in inferior than
in anterior acute MI; however, the level of block in inferior MI tends
to be in the AV node with more stable, narrow escape rhythms. In
contrast, acute anterior MI is associated with block in the distal AV

nodal complex, His bundle, or bundle branches and results in wide
complex, unstable escape rhythms and a worse prognosis with high
mortality rates.
ELECTROCARDIOGRAPHY AND ELECTROPHYSIOLOGY OF
AV CONDUCTION BLOCK
AV conduction block typically is diagnosed electrocardiographically,
which characterizes the severity of the conduction disturbance and
allows one to draw inferences about the location of the block. AV conduction block manifests as slow conduction in its mildest forms and
failure to conduct, either intermittent or persistently, in more severe
varieties. First-degree AV block (PR interval >200 ms) is a slowing of
conduction through the AV junction (Fig. 275-1). The site of delay
is typically in the AV node but may be in the atria, bundle of His, or
His-Purkinje system. A wide QRS is suggestive of delay in the distal
conduction system, whereas a narrow QRS suggests delay in the AV
node proper or, less commonly, in the bundle of His. In second-degree
AV block there is an intermittent failure of electrical impulse conduction from atrium to ventricle. Second-degree AV block is subclassified as Mobitz type I (Wenckebach) or Mobitz type II. The periodic
failure of conduction in Mobitz type I block is characterized by a
progressively lengthening PR interval, shortening of the RR interval,
and a pause that is less than two times the immediately preceding RR
interval on the electrocardiogram (ECG). The ECG complex after the
pause exhibits a shorter PR interval than that immediately preceding
the pause (Fig. 275-2). This ECG pattern most often arises because of
decremental conduction of electrical impulses in the AV node.
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Figure 275-2 Mobitz type I second-degree AV block. The PR interval prolongs before the pause, as shown in the ladder diagram. The ECG
pattern results from slowing of conduction in the AV node.
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