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Sudden Cardiac Arrest Associated 
with Early Repolarization  

What do we know about J-waves?  
RETROSPECTIVE CASE-CONTROL STUDIES. 



Prevalence of Early Repolarization in 
Patients with Idiopathic VF and controls. 

Haissaguerre 
NEJM 2008 

Rosso 
JACC 2008 

Nam 
EHJ 2009 

Abe 
HR 2010 

Merchant 
AJC 2009 
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What do we know about J-waves?  
POPULATION STUDIES. 

Klatsky, Am J Med 2003 

      

   

In this study, only 29% of 
patients with early 

repolarization had J-waves 



Oh my God, I have a J wave in my ECG! 



Panicker HeartRhythm 2012 
Age group  



Effects of age and gender on J-point and ST-segment in the 
healthy population 

Ezaki, Circulation Journal 2010 
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Influence of Gender on the Incidence of J-Point 
Elevation in the Different Patient Groups 

Rosso (Viskin), JACC 2008 



Risk stratification of early repolarization 

Vagal syncope Malignant syncope 

Ignore the ECG Ignore the ECG 

Leave him alone 
despite ER + 

Investigate despite 
absence of ER  



Risk stratification of early repolarization 

Familial history of sudden death?  

Ignore the ECG Ignore the ECG 

Investigate despite 
ER - 

Leave him alone 
despite ER  



Third generation Framingham Heart Study. 
• Total: 9,444.   
• 5% of ALL had early repolarization. 
• 12% of siblings of individuals with ER also 

had ER [Odds ratio 2.2 (1.0 -4.9)] 





Identification of large families in Early Repolarization Syndrome  

Identification of large families with 
early repolarization syndrome 



How common is a history of sudden death among 
patients with idiopathic VF ? 

Idiopathic VF with 
early repolarization. 

16% 

Idiopathic VF with 
normal ECG 

9% 
Haissaguerre, NEJM  2008. 

0 0 
Rosso, JACC  2008. 

14% 7% 
Abe, Heart-Rhythm  2010. 



Risk stratification of early repolarization 



Watanabe (Shimizu), HeartRhythm 2010 

Short QT 
syndrome 

Asymptomatic 
short QT 

Asymptomatic 
normal QT 

60% 

40% 

20% 

Early repolarization pattern in patients with SQTS, 
controls with short QT and controls with normal QT. 

65% 

30% 

10% 



Watanabe, Shimizu, et. al. HeartRhythm 2010 
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Data of Michael G. Vincent on Carriers and 
Non-Carriers of Long QT syndrome 
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Viskin, HeartRhythm 2004 

Idiopathic VF: A short QT syndrome with not-so-short QT interval. 





How to distinguish malignant from 
benign early repolarization ? 

Rosso, JACC 2008 
Merchant, AJC 2009 

J-wave > QRS slurring > St-elevation 

 Type of early repolarization 

2 + 0.9 vs. 1.2 + 0.4  Haissaguerre, NEJM 2008 

 Amplitude of the J-wave. 

>2 mm=High risk                Tikkanen, NEJM 2009 

      1.4 vs. 0.9 (N.S.)  Rosso, JACC 2008 



Bernard, JICE 2009 

Idiopathic-VF: arrhythmic storm  with giant J-
wave responsive to isoproterenol 



Bradycardia-dependent J-wave augmentation. 

Haissaguerre, JCE 2008 



Aizawa, JACC 2012 



Miyazaki H. Circ.Journal 2013 



Distribution of J-waves and early repolarization 
Patients with VF Patients without VF 
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Tikkanen, N Engl J Med 2009  REVISITED 



J-wave with ascending ST-segment 

J-wave with plain ST-segment 



 
Only the “plain-type” ST –segment predicts long-term 
arrhythmic risk in patients with early repolarization. 

Tikkanen, Circulation 2011. 
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Distinguishing “benign” from “malignant early repolarization:” 
The value of ST-segment morphology. 

Rosso, Viskin. HeartRhythm 2012 



Figure 2. 

II III aVF 

Rosso (Viskin), HeartRhythm 2012 



Patients with  J-point elevation or slurred-R-wave. 

Patients with J-point elevation 
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The NEW ENGLAND JOURNAL OF MEDICINE 
ORIGINAL ARTICLE 

Long-Term Outcome Associated with Early 
Repolarization on Electrocardiography 

Tikkanen, NEJM 2009 
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J-point elevation >0.2 mV 
in Inferior Leads. 

No J-point elevation 

years Follow-up 0 

Will you still need me, will you still feed me, when I’m 64… 

Age 44 54 64 74 years 84 



AMJ 2012 



Heart Rhythm 2012 



  

Journal of the American College of Cardiology, Volume 62, Issue 10, 2013, 863 - 868 



Someone 
like me 

With  
J-Waves 

With J-waves 
and malignant ST 

X4 

X14 3 : 100,000 
11 : 100,000 

1 : 3,000
 

Rosso, Viskin, HeartRhythm 2012 



Asymptomatic Malignant syncope 

Ignore the ECG “simple ER” 

Treat him regardless 
ER + 

Ignore the ECG 



Asymptomatic but 
bad looking ER 

Consider ILR 

NSVTs, frequent short 
coupled PVCs 

 
•Diffuse J waves 

•>2mm 
•Higher amplitude at night 

•Post pause J wave 
augmentation 

•Flat ST 
 

 Treat the patient 
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