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Pre-excitation or WPW syndrome EKG

- Short PR interval

- Delta wave

Pre-excitation

Short PR interval

Delta wave



• Ventricular pre-excitation

• Pre-excitation syndrome

Pre-excitation syndrome

PSVT
(AVRT)

WPW 
+ AF, AT, AFL



• The incidence of manifest pre-excitation on ECG tracings in the 

general population 

– 0.1~0.3% 

• PSVT is the most common tachyarrhythmia in pre-excitation

– 90~95% orthodromic AVRT, 5% antidromic AVRT

• WPW + Atrial arrhythmias can be serious situation

• Not all patients with manifest ventricular pre-excitation develop 

tachyarrhythmias

Epidemiology

JACC. 2016; 67: e27-115



• Symptomatic: EPS & RFCA

Medical treatment

• Asymptomatic: 

(65% of adolescents and 40% of individuals >30 yrs) 

– Observation & reassurance

– Follow up EKG check 

– Ambulatory EKG and exercise test

– EPS

– RFCA

Management

Heart Rhythm 2012;9:1006 –1024



26 years old / male. Referred for EKG abnormality. 
Intermittent severe palpitation since adolescent

Case 1



Pre-excitation EKG  with symptom

→    EPS ± RFCA



56 years old, female.  Health check-up. Asymptomatic

Case 2



• Malignant potency? (Fatal arrhythmias)

• Prediction of  accessory pathway properties

Asymptomatic pre-excitation



Ventricular fibrillation in WPW

N Eng J Med. 1979; 301: 1080-5



Fatal arrhythmias and SCD

Obeyesekere et al. Circulation. 2012;125:2308-2315

SCD risk in asymptomatic pre-excitation: 0.6~1.3%

vs  General population: 0.1%



Fatal arrhythmias and SCD

Heart Rhythm 2016;13:e222–e237

N=1,594   Asymptomatic preexcitation patients, 5yr K-M estimation 

Malignant AF: 0~9%, VF: 0~2%



Fatal arrhythmias and SCD

J Brugada et al. Arrhythm Electrophysiol Rev. 2018; 7(1): 32–38.

When some populations are excluded, the rate of SCD is similar to that observed 

in the general population.

Real incidence of SCD is still unknown



Fatal arrhythmias and SCD

C Pappone et al. Circulation. 2014;130:811-819.



Fatal arrhythmias and SCD

All but 1 patient showed an AP-AERP ≤ 230 msec

Depends on intrinsic EP properties of AP rather than on symptoms
C Pappone et al. Circulation. 2014;130:811-819.



Sudden cardiac death risk

→    Mainly in children or young adults

→    Depends on Accessory pathway properties
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Accessory pathway(AP) 

:  It’s not all the same AP! 



How to access accessory pathway properties

→    EP study

Non-invasive test



AP exam: EP study

J Am Coll Cardiol 1987;10:373-81

Rapid atrial pacing

AP conduction: < 250 msec (240beats

/min) 

* Prediction of SCD risk:  



AP exam: EP study

Rapid atrial pacing, AP conduction: < 250 msec (240beats/min)

Accessory pathway refractory period < 240 msec

The ability to induce sustained AVRT

Multiple accessory pathways

* Prediction of malignant arrhythmias:  

2015 AHA/ACC/HRS SVT guideline



Guideline

COR LOE Recommendations

IIa B-NR
An EP study is reasonable in asymptomatic patients with pre-
excitation to risk-stratify for arrhythmic events.

IIa B-NR

Catheter ablation of the accessory pathway is reasonable in 
asymptomatic patients with pre-excitation if an EP study 
identifies a high risk of arrhythmic events, including rapidly 
conducting pre-excited AF.

2015 AHA/ACC/HRS SVT guideline



AP exam: Non-invasive test

PACE. 2012;35:1451–1457

Pre-excitation syndrome,  n=135

EPS  vs   Non-invasive test   (EKG, Holter, Exercise test)

Low risk: Loss of pre-excitation during non-invasive test

Specificity: 94%,  PPV: 92%



Non-invasive test

Am J Cardiol 2012; 109:1011–1014

Pre-excitation syndrome pediatric pts,  n=76

EPS vs  Exercise test

Low risk: Loss of pre-excitation during non-invasive test

Sudden loss

300msec (200회/분)



Guideline

COR LOE Recommendations

I B-NR
C-LD

In asymptomatic patients with pre-excitation, the findings of 
abrupt loss of conduction over a manifest pathway during 
exercise testing in sinus rhythm. or intermittent loss of pre-
excitation during ECG or ambulatory monitoring are useful to 
identify patients at low risk of rapid conduction over the pathway.

2015 AHA/ACC/HRS SVT guideline



All asymptomatic pre-excitation patients need to be 
examined?



Guideline

COR LOE Recommendations

IIa B-NR
Observation, without further evaluation or treatment, is 
reasonable in asymptomatic patients with pre-excitation.

2015 AHA/ACC/HRS SVT guideline

COR LOE Recommendations

IIa B
Performance of an EPS to risk stratify individuals with 
asymptomatic pre-excitation should be considered.

2019 ESC SVT guideline

Gap in recommendation



2019 ESC guideline 



2019 ESC guideline



Fatal arrhythmias and SCD

Arrhythm Electrophysiol Rev. 2018; 7(1): 32–38.

Risk factors for SCD in patients with asymptomatic preexcitation



Intermittent preexcitation

PACE 2013; 36:1117–1122

Pre-excitation syndrome pediatric pts,  n=328

Persistent WPW vs intermittent WPW

AP ERP ≤ 250ms

Incidence of AP ERP ≤250 ms was not significantly different



급여기준 (변경 전)

전기 생리학 검사 (EPS) 급여기준

• WPW syndrome

고주파 전기 소작술(RFCA) 급여기준

• 증상이 있는 Accessory pathway에 의한 빈맥 (AVRT, AF/AT c WPW)



급여기준 (변경 후)

전기 생리학 검사 (EPS) 급여기준

• WPW syndrome

고주파 전기 소작술(RFCA) 급여기준

• 증상이 있는 Accessory pathway에 의한 빈맥 (AVRT, AF/AT c WPW)

• 증상이 없는 pre-excitation 환자에서

1. AP conduction: ≤ 250 msec

2. Accessory pathway refractory period < 240 msec

3. Multiple accessory pathways

4. 타인의 생명을 책임지는 직업 (조종사, 운전사등), 운동선수



Procedure related complications

J Am Coll Cardiol 1987;9:1261–1268.
Ann Intern Med 1982;97:490–493.

* Catheter Cardiovasc Interv 2006;68:450–455.

Type of complications Percent (%)
Venous thrombosis 1%
Pulmonary embolism 0.3 - 1.6%
Thrombophlebitis 0.6%
Infection 0.8%
Complete AV block 0.1%
Venous complication in children* 2%



56 years old, female.  Health check-up. Asymptomatic

Case 2



12 lead EKG (at our hospital): delta wave (-) 



Holter: Intermittent abrupt delta loss



17/M, Referred for EKG abnormality. Asymptomatic

Case 3



EP study 



RFCA



Post RFCA



• Asymptomatic pre-excitation can be related with fatal arrhythmias very 

rarely.   

• In asymptomatic patients, further evaluations are determined in 

consideration of age or occupation.

• EPS or Non-invasive test (EKG, Treadmill test, Holter) for risk stratification

- Low risk in EPS or Non invasive test: observation

- High risk in EPS: RFCA

Summary for pre-excitation



Thank you for attention


