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Abstract 

Electrocardiographic features of a short PR interval, a delta wave, and a wide QRS complex constitutes a Wolff-
Parkinson-White (WPW) pattern. Asymptomatic electrocardiographic findings are defined as a WPW pattern. 
Symptomatic patients with these electrocardiographic features have WPW syndrome. WPW syndrome may predispose 
to arrhythmias such as paroxysmal atrial tachycardia, atrial fibrillation, ventricular tachycardia. Patient’s with WPW 
syndrome at risk for sudden cardiac death. It is important to recognize the common electrocardiographic characteristics 
of WPW pattern. The advent of electrophysiological studies (EPS) and radiofrequency ablation has revolutionized the 
management of WPW syndrome. 
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INTRODUCTION  

Wolff, Parkinson, and White described a patient series in the year 1930 who suffered from paroxysms of 
tachycardia with classic electrocardiographic findings which has been described as WPW pattern [1]. It is a 
congenital abnormality in the cardiac conduction system. WPW pattern is a ventricular pre-excitation 
entity wherein an accessory bypass tract known as the bundle of Kent serves as the connection between 
the atrial to the ventricular myocardium bypassing the atrioventricular (AV) node [2,3]. When electrical 
impulses are conducted via this accessory tract, it leads to premature ventricular activation described as 
pre-excitation. Following the pre-excitation, an electrical impulse is conducted via the usual conduction 
system [2-4]. WPW presence may predispose to paroxysmal supraventricular tachycardia in which a 
reentrant circuit is formed from the bypass tract and the normal conduction pathway [3,5]. 

Electrocardiographic features 

The following electrocardiogram (ECG) features have been described as classic for WPW pattern: 

1. A wide QRS complex as it is formed by sum of normal ventricular activation and ventricular 
pre-excitation through the accessory tract [3-8].  

2. A slurred ascending limb of the R wave described as the ‘delta’ wave that occurs due to 
ventricular pre-excitation [3-8].  

3. There is a short PR interval due to early ventricular depolarization that results due to 
bypassing of the AV nodal delay [3-8].   

Refer to figure 1 for an example of an ECG showing WPW pattern in the sinus rhythm.  

Rapid conduction of the electrical impulses through the accessory tract leads to pre-excitation resulting in 
a short PR interval. T wave inversion and ST segment depression occurs due to the QRS complex 
abnormality [6-9].  T wave is inverted in the leads that show a wide and positive deflection. T wave 
inversion suggests abnormal repolarization due to ventricular pre-excitation [6,8,9].  Usually, the 
transition of R/S ratio from less than 1 to greater than 1 is expected to occur between leads V3 and V4. 
Early transition occurs when the R/S ratio is greater than 1 in V2 and may be seen with WPW pattern 
[6,8,10,11]. Left axis deviation may be another electrocardiographic finding in WPW pattern [9,11-13]. 
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Based on the direction of the accessory pathway, three QRS 
morphologies are described in the WPW pattern as follows: 

1. Type A WPW- left septal connection: positive QRS complexes 
in all the precordial leads. This may mimic posterior wall myocardial 
infarction or right bundle branch block [4,7,14,15].  

2. Type B WPW- right sided connection: negative QRS 
complexes in lead V1 and positive QRS complexes in lead V6. This may 
mimic left ventricular hypertrophy or left bundle branch block 
[4,7,8,15-17].  

3. Type C WPW- left lateral connection: positive QRS complexes 
in lead V1 and negative QRS complexes in lead V6. This may mimic 
right ventricular hypertrophy [4,8,18,19].  Refer to table 1 below.  

Table 1: Types of WPW pattern on ECG [Ref: 4,7,8,14-19] 

Type A WPW Positive QRS complexes in all the precordial leads. 

Type B WPW Negative QRS complexes in V1 and positive QRS 
complexes in V6. 

Type C WPW Positive QRS complexes in V1 and negative QRS 
complexes in V6.  

 
Paroxysmal atrial tachycardia coexisting with WPW is suggested by the 
following ECG characteristics: 

1. An ECG during the sinus rhythm demonstrating a short PR 
interval, a delta wave, and a wide QRS complex.  

2. Inverted P waves are present suggestive of retrograde atrial 
activation and conduction. 

3. A ventricular rate greater than 200 bpm suggestive of no 
physiological AV block. [3,5,7,9,11,13] 

Commonly, there is anterograde conduction through the AV node 
returning retrogradely via bypass tract to the atria leading to 
orthodromic tachycardia resulting in narrow QRS complexes. Less 
commonly, there occurs anterograde conduction through the bypass 
tract, returning retrogradely to the atria via normal AV nodal pathway 
leading to antidromic tachycardia resulting in wide QRS complexes 
[6,9,11,13,19]. 

Electrocardiographic mimics  

WPW pattern may mimic several other conditions such as: 

1. A negative delta wave with ST-T wave changes may appear as 
myocardial infarction [20,21].  

2. If delta wave appears separate from R wave, it may mimic a 
bundle branch block [6-9,20].  

3. A dominant R wave in V1 may appear as a right bundle 
branch block [5-9,20].  

4. Atrioventricular reentrant tachycardia (AVRT) that is 
antidromic, when conducted via accessory tract anterogradely, may 
appear as ventricular tachycardia [13,20]. 

DISCUSSION 

WPW syndrome occurs when a patient with preexisting WPW pattern 
on ECG develop arrhythmias involving the bypass tract with symptoms 
such as palpitations, chest pain, presyncope, syncope, dizziness, or 
even sudden cardiac death. Atrioventricular reentrant tachycardia 
(AVRT) manifesting as a regular narrow complex tachycardia on ECG is 
a common supraventricular arrhythmia found in WPW syndrome 
[4,7,9,13,22].  Atrial fibrillation with rapid ventricular rate in WPW 
syndrome may degenerate to ventricular fibrillation and may lead to 
sudden cardiac death [8,11,13,23].  

Asymptomatic individuals with the WPW pattern on ECG can be 
evaluated with noninvasive studies such as exercise or procainamide 
challenge testing or EPS for identification and risk stratification of 
individuals at a higher risk of sudden cardiac death [4,8,11,13,22-24]. 
Patients with a history of atrial fibrillation or AVRT plus a shorter 
refractory period of the accessory pathway have a higher risk of 
arrhythmias. Patients with a longer refractory period of accessory 
pathway may have intermittent preexcitation loss which may be 
depicted as a loss of delta wave on ECG during faster heart rates, and 
are at a low-risk as the longer refractory period may not conduct atrial 
fibrillation to degenerate into ventricular fibrillation. As a result, low-
risk patients may be managed conservatively [5,11,13,22-24].  

 

 

Figure 1: Sinus rhythm with WPW pattern 
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WPW syndrome predisposes to paroxysmal atrial tachycardia as the 
accessory pathway leads to formation of reentrant circuit with the 
regular conduction pathway. Paroxysmal atrial tachycardia coexisting 
with WPW syndrome suggests a poor prognosis due to risk of 
degeneration into ventricular tachycardia [7-9,11,13, 23, 25]. 

EPS are employed to locate the accessory pathways. Radiofrequency 
ablation of the bypass tract may be helpful for patients with recurrent, 
frequent, and symptomatic episodes of paroxysmal atrial tachycardia 
that are refractory to medical management and/or lead to 
hemodynamic instability. Ablation may be preferred when ECG shows a 
very short PR interval, or a very short refractory period is noted on an 
EPS [7-13,22-25].  

CONCLUSION 

The typical ECG features of WPW pattern include a short PR interval of 
less than 120 ms, QRS prolongation usually greater than 110 ms, and a 
delta wave. The immediate occurrence of the QRS complex after the P 
wave leads to the formation of a delta wave. The ST segment and T 
wave show discordant changes meaning that the T wave deflection is in 
an opposite direction to that of major deflection of the QRS complex. 
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