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Figure 276-5 Atrioventricular (AV) node reentry. A. Leads II and V1 are shown. P waves are visible at the end of the QRS complex and are
negative in lead II, and may give the impression of S waves in the inferior limb leads II, III, and aVF and an R’ in lead V1. B. Stylized version of the
AV nodal reentry circuit within the triangle of Koch (Fig. 276-1) that involves AV node and its extensions along with perinodal atrial tissue.

ventricular contraction, suggesting a focus of triggered automaticity.
VA conduction is usually present, with p-wave morphology and timing
such that it resembles slow AVNRT.
ACCESSORY PATHWAYS AND THE WOLFF-PARKINSON-WHITE SYNDROME
Accessory pathways (APs) occur in 1 in 1500–2000 people and are
associated with a variety of arrhythmias including narrow-complex
PSVT, wide-complex tachycardias, and, rarely, sudden death. Most
patients have structurally normal hearts, but APs are associated with
Ebstein’s anomaly of the tricuspid valve and forms of hypertrophic
cardiomyopathy including PRKAG2 mutations, Danon’s disease, and
Fabry’s disease.
APs are abnormal connections that allow conduction between the
atrium and ventricles across the AV ring (Fig. 276-6). They are present
from birth and are due to failure of complete partitioning of atrium and
ventricle by the fibrous AV rings. They occur across either an AV valve
annulus or the septum, most frequently between the left atrium and
free wall of the left ventricle, followed by posteroseptal, right free wall,
and anteroseptal locations. If the AP conducts from atrium to ventricle
(antegrade) with a shorter conduction time than the AV node and His
bundle, then the ventricles are preexcited during sinus rhythm, and
the ECG shows a short P-R interval (<0.12 s), slurred initial portion of
the QRS (delta wave), and prolonged QRS duration produced by slow
conduction through direct activation of ventricular myocardium over
the AP (Fig. 276-6A). The morphology of the QRS and delta wave is
determined by the AP location (Fig. 276-7) and the degree of fusion
between the excitation wavefronts from conduction over the AV node
and conduction over the AP. Right-sided pathways preexcite the right
ventricle, producing a left bundle branch block–like configuration in
lead V1, and often show marked preexcitation because of relatively close
proximity of the AP to the sinus node (Fig. 276-7). Left-sided pathways
preexcite the left ventricle and may produce a right bundle branch–like
configuration in lead V1 and a negative delta wave in aVL, indicating
initial depolarization of the lateral portion of the left ventricle that
can mimic q waves of lateral wall infarction (Fig. 276-7). Preexcitation
due to an AP at the diaphragmatic surface of the heart, typically in the
paraseptal region, produces delta waves that are negative in leads III
and aVF, mimicking the q waves of inferior wall infarction (Fig. 276-7).
Preexcitation can be intermittent and disappear during exercise as
conduction over the AV node accelerates and takes over ventricular
activation completely.
Wolff-Parkinson-White (WPW) syndrome is defined as a preexcited QRS during sinus rhythm and episodes of PSVT. There are a
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number of variations of APs, which may not cause preexcitation and/
or arrhythmias. Concealed APs allow only retrograde conduction,
from ventricle to atrium, so no preexcitation is present during sinus
rhythm, but SVT can occur. Fasciculoventricular connections between
the His bundle and ventricular septum produce preexcitation but
do not cause arrhythmia, nor do fibers such as atrio-Hisian connections, probably because the circuit is too short to promote reentry.
Atriofascicular pathways, also known as Mahaim fibers, probably represent a duplicate AV node and His-Purkinje system that connect the
right atrium to fascicles of the right bundle branch and conduct slowly
only in the anterograde direction.
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AV Reentry Tachycardia The most common tachycardia caused by an
AP is the PSVT designated orthodromic AV reentry. The circulating
reentry wavefront propagates from the atrium anterogradely over the
AV node and His-Purkinje system to the ventricles and then reenters
the atria via retrograde conduction over the AP (Fig. 276-6B). The QRS
is narrow or may have typical right or left bundle branch block, but
without preexcitation during tachycardia. Because excitation through
the normal AV conduction system and AP are necessary, AV or VA
block results in tachycardia termination. During sinus rhythm, preexcitation is seen if the pathway also allows anterograde conduction
(Fig. 276-6A). Most commonly, during tachycardia the R-P interval is
shorter than the P-R interval and can resemble AVNRT (Fig. 276-1).
Unlike typical AVNRT, P-wave timing is never simultaneous with a
narrow QRS complex because the ventricles must be activated before
the reentry wavefront reaches the AP and conducts back to the atrium.
The morphology of the P wave is determined by the pathway location,
but can be difficult to assess because it is usually inscribed during the
ST segment. The p wave in posteroseptal APs is negative in leads II,
III, and aVF, similar to that of AV nodal reentry, but P-wave morphology differs from AV nodal reentry for pathways in other locations
(Fig. 276-7).
Occasionally, an AP conducts extremely slowly in the retrograde
direction, which results in tachycardia with a long R-P interval,
similar to most ATs. These pathways are usually located in the septal
region and have negative p waves in leads II, III, and aVF. Slow conduction facilitates reentry, often leading to nearly incessant tachycardia, known as paroxysmal junctional reciprocating tachycardia
(PJRT). Tachycardia-induced cardiomyopathy can occur. Without
an invasive electrophysiology study, it may be difficult to distinguish
this form of orthodromic AV reentry from atypical AV nodal reentry
or AT.

2/9/15 4:00 PM

