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e Abstract—Tachycardia with a wide QRS complex is
usually due to ventricular tachycardia (VT), supraventric-
ular tachycardia (SVT) with aberrant intraventricular con-
duction, or an accessory pathway-mediated dysrhythmia.
The most common type of accessory pathway causing a
wide complex tachycardia is the atrioventricular bypass
tract. Distinguishing the accessory pathway-mediated
tachycardia from VT or SVT with aberrancy is often dif-
ficult, but has important clinical consequences. This article
will review the diagnosis of wide complex tachycardia due
to an accessory pathway and its related management in the
emergent setting. © 2003 Elsevier Science Inc.
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INTRODUCTION

Tachycardia with a wide QRS complex implies that one
ventricle is being activated before another, usually due to
ventricular tachycardia (VT), supraventricular tachycar-
dia (SVT) with aberrant intraventricular conduction, or
an accessory pathway-mediated dysrhythmia. The latter
can be difficult to distinguish from the two former. In one
study of 150 patients presenting with wide complex

tachycardia, only one of the seven with an accessory
pathway was correctly identified initially. Three were
misdiagnosed as having ventricular tachycardia, and
three were misdiagnosed as having aberrant conduction
(1). The present review addresses the difficult process of
recognizing the accessory pathway in wide complex
tachycardia.

CASE PRESENTATIONS

Case 1

A 44-year-old man with a history of Wolff-Parkinson-
White syndrome presented to the Emergency Depart-
ment (ED) with a racing heart rate and dizziness. His
symptoms had started suddenly 90 min earlier without
provocation. The patient had experienced this 3 years
prior, successfully treated with adenosine, and then again
15 months ago, resolving spontaneously. The blood pres-
sure was 170/76 mm Hg and the heart rate 280 beats/min.
An electrocardiogram (EKG) showed a wide irregular
tachycardia (Figure 1). The patient was given adenosine
6 mg, followed by two boluses of 12 mg each, with no
response. Lidocaine 100 mg i.v. was then given, and the
systolic blood pressure dropped to 96 mm Hg. Serial
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cardioversions were attempted at 50, 75, 100, and then
150 J, which finally cardioverted the rhythm. The pa-
tient’s rhythm, however, degenerated into ventricular
fibrillation. Cardioversion with 360 J returned the patient
to sinus rhythm with non-specific ST-T changes and a
shortened PR interval (Figure 2).

Case 2

A 20-year-old woman with no past cardiac or other
medical history awoke with abdominal pain, palpitations
and lightheadedness after drinking alcohol the night be-
fore. She presented to an outside clinic at which time a
12-lead EKG was obtained, revealing an irregular wide
complex tachycardia (Figure 3). She received adenosine
and lidocaine intravenously with no change in her
rhythm. Cardioversion was attempted with 100 J, again
with no change in her rhythm. She was subsequently
transported to the Emergency Department (ED).

On arrival, the patient’s vital signs were pulse 200
beats/min and irregular, blood pressure of 112/76 mm
Hg, and respiratory rate of 12 breaths/min. In the ED, the
patient received amiodarone followed by procainamide.
The patient was cardioverted at 200 J into sinus rhythm
and the EKG at that time revealed likely pre-excitation
(Figure 4). The patient was admitted to the cardiology

service and subsequently underwent successful ablation
of a left posterior accessory pathway.

DISCUSSION

An accessory pathway is a tract of anomalous conducting
tissue in the heart, often causing dysrhythmias. There are
many different types of accessory pathways, such as
nodoventricular, atriofascicular, and intranodal bypass
tracts, but the most common is the atrioventricular (AV)
bypass tract (2). This anomalous tract represents an em-
bryologic defect in atrioventricular septation, in which
the fibrous skeleton of the heart has not completely
sealed atrial from ventricular myocardium (3). The tract,
also called the bundle of Kent, is the anatomical substrate
of the Wolff-Parkinson-White syndrome, which is char-
acterized by pre-excitation and episodic tachydysrhyth-
mias (4–7).

Pre-excitation is defined as the “premature activation
of part of the ventricular myocardium by an impulse that
travels by an anomalous path and so avoids physiological
delay in the atrioventricular junction” (8). It is mani-
fested by early excitation of the ventricles, resulting in a
shortened PR interval and slurred upstroke of the QRS
wave. Pre-excitation is seen in about 1.5 per 1000 people
(9). Estimates of the prevalence of tachydysrhythmias in
this group vary from 12–85% (10).

Figure 1. Irregular wide QRS-complex tachycardia seen in a patient with known WPW.

296 J. A. Nelson et al.



Figure 2. EKG after synchronized electrical cardioversion to sinus rhythm. Note the shortened PR interval and delta wave
indicative of WPW.

Figure 3. Irregular wide QRS-complex tachycardia seen in 20-year-old woman with no prior cardiac history.
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Most of the tachydysrhythmias caused by the Wolff-
Parkinson-White syndrome will be narrow complex, due
to atrioventricular reentrant tachycardia (also called
orthodromic circus movement tachycardia), with the
atrioventricular node used as the antegrade and the ac-
cessory pathway as the retrograde limb of a reentry
circuit. If the accessory pathway is used as the antegrade
limb and the atrioventricular node as the retrograde limb
of a reentry circuit, a wide complex tachycardia will be
produced, known as antidromic circus movement tachy-
cardia (11). This diagnosis is often difficult.

A more common cause of wide complex tachycardia
in patients with Wolff-Parkinson-White syndrome is an
atrial tachydysrhythmia such as atrial fibrillation. Atrial
fibrillation occurs in 10–39% of patients with Wolff-
Parkinson-White syndrome (12,13).

An accessory pathway will conduct an atrial tachy-
dysrhythmia directly to the ventricles (although the AV
node continues to be used for conduction as well), cre-
ating abnormally high ventricular response rates. These
high rates may provoke ventricular fibrillation, a danger
that increases in proportion to rate (14,15). Hypotheses
to explain this degeneration include myocardial ischemia
from poor cardiac output as well as activation of the
ventricles during their vulnerable phase (the R-on-T phe-

nomenon) (9). Ventricular fibrillation has been found to
be more likely when the RR intervals are less than 205
ms (15).

Failure to recognize an accessory pathway may lead
to the misdiagnosis of ventricular tachycardia, often
treated with lidocaine. Although early studies suggested
that lidocaine would slow conduction through the acces-
sory pathway, subsequent studies have shown lidocaine
to either have no effect or to actually increase the ven-
tricular response rate, increasing the risk of ventricular
fibrillation (16–18). Lidocaine is no longer recom-
mended as a treatment for wide complex tachycardia due
to an accessory pathway (9). It is therefore important to
identify the accessory pathway in cases that might re-
semble ventricular tachycardia.

Misdiagnosis of the tachydysrhythmia as SVT with
aberrant intraventricular conduction may lead to the use
of AV nodal slowing agents. In the presence of an
accessory pathway, these agents will paradoxically in-
crease the heart rate. Digitalis, calcium channel blockers,
beta-blockers, and even the short-acting adenosine have
this effect, increasing the risk of ventricular fibrillation
(19–25). Indeed, AV nodal slowing agents are used in
electrophysiology laboratories to artificially enhance
conduction through the accessory pathway (26).

Figure 4. EKG after pharmacologic cardioversion with amiodarone and procainamide to sinus rhythm. The classic findings of
shortened PR interval, delta wave, prolonged QRS interval, and ST repolarization abnormalities suggest the diagnosis of
pre-excitation.
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Findings Suggesting an Accessory Pathway

History. Patients who are young and free of heart disease
are more likely to have processes of congenital origin
such as an accessory pathway. They may be able to
report a prior diagnosis of Wolff-Parkinson-White syn-
drome. A history of prolonged paroxysmal palpitations is
suggestive.

Rate. Heart rates above 200–220 suggest that the AV
node is not controlling the rate, implying either an ac-
cessory pathway or ventricular ectopy. The atrioventric-
ular node normally keeps the heart rate below 150 with
low sympathetic tone, and below about 200 with high
sympathetic tone (27). Heart rates above 200 should lead
to a search for an accessory pathway, although some
authors have proposed rates as low as 180 or as high as
300 (28,29). A high rate is useful in discriminating
aberrant intraventricular conduction from accessory
pathway, as aberrancy will usually have a rate below
150.

Rhythm. Irregular rhythm in wide complex tachycardia
in most cases will be due to atrial fibrillation, made wide
by either aberrant intraventricular conduction or an ac-
cessory pathway. The distinction usually can be made on
the basis of the EKG, using the discussed differences in
rate as well as morphologic criteria (30). Although irreg-
ular rhythm in wide complex tachycardia is an important
clue for accessory pathway, regular rhythm does not
eliminate its possibility. Atrial flutter has a lifetime prev-
alence of about 5% in those with the Wolff-Parkinson-
White syndrome (9).

Morphologic criteria. The usefulness of morphologic
criteria has been assessed in a study addressing the
discrimination of aberrant intraventricular tachycardia
from accessory pathway (31). In patients with irregular
wide complex tachycardia, ruling out bundle branch
block in leads V1 and V6 was used to assume accessory
pathway. This method identified the accessory pathway
with 100% sensitivity and a specificity between 79% and
85%. Criteria for right bundle branch block include rSR’
in V1 (where R’ � r) or RS in V6 (where R � S, small
Q waves allowed). Criteria for left bundle branch block
include QS in V1 with an intrinsicoid deflection of less
than 70 ms (small r is allowed) or a monophasic R in V6
(no Q allowed).

EKG in sinus rhythm. The presence of an accessory
pathway can be confirmed by either a baseline or post-
cardioversion EKG showing pre-excitation. The criteria
for pre-excitation are the following: first, an initial slur-
ring of the upstroke of the QRS, called the delta wave;

second, the PR interval will be accordingly shortened,
less than 0.12 s. Third, the QRS will be prolonged, at
least 0.10 s, although some authors think 0.12 s are
necessary for the diagnosis (9,32). For equivocal cases,
these findings of pre-excitation during sinus rhythm may
be enhanced by adenosine or vagal maneuvers, which
tend to slow conduction over the AV node, favoring
conduction over the accessory pathway (33).

The classic features are not present on the baseline
EKG in 25% of those with accessory pathways, either
because the accessory pathway is located close to the AV
node or because antegrade conduction does not occur in
sinus rhythm (26). The latter is known as a concealed
accessory pathway. Diagnosis in these patients is more
difficult.

The slow upstroke of the delta wave will, from the
opposite leads of the heart, be seen as a slow downstroke.
These Q waves may mimic myocardial infarction in as
many as 70% of patients (34). Secondary ST-T changes
may be present as well, and are generally opposite the
delta wave (32).

TREATMENT

If the patient with wide complex tachycardia is unstable,
no diagnostic deliberation should delay prompt synchro-
nized cardioversion, 50–100 J (with sedation, if time
permits). Immediate cardioversion also should be con-
sidered in those with abnormally high heart rates, such as
above 200–250 (32,35).

In the stable patient, after the presence of an accessory
pathway has been established, procainamide is a reason-
able choice for first-line therapy (36,37). Sotalol has
been shown, like procainamide, to prolong the refractory
period of the accessory pathway, and its use in patients
with Wolff-Parkinson-White syndrome and atrial fibril-
lation has been supported (38–40). Other pharmacologic
interventions, such as disopyramide, dofetilide,
propafenone, flecainide, amiodarone, and ibutilide have
been proposed to be effective, but none has been proved
superior to procainamide, nor has any been shown to be
effective after the failure of procainamide (10,13,41–45).
It is thought that if procainamide fails, further pharma-
cologic interventions are not likely to be helpful (30).
Instead, the patient should be treated immediately with
synchronized cardioversion (32).

SUMMARY

Recognizing the presence of an accessory pathway in
patients with wide complex tachycardia can be difficult.
The entity should be sought in patients with a history of
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prolonged intermittent palpitations or a rate greater than 200
beats/min. Diagnosis can be confirmed by evidence of pre-
excitation on a baseline or post-cardioversion electocardio-
gram. In patients with irregular wide complex tachycardia,
aberrancy often can be distinguished from accessory path-
way by its slower rate and its distinct morphologic criteria.
Once diagnosed and treated, patients with an accessory
pathway should be referred for ablation (46–48).
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