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Are these Phenotypes dangerous?  
 

PVCs, silent ST depression, early repolarization/ J 
waves, QRS end slurring/notching  



ECG Added to Stanford Athletes Annual Pre-
participation Exam 2007 



Global Early Repolarization with J waves  

Who needs more studies to participate?  



ST Elevation Lateral Leads (1mm,any)  
658 Collegiate Athletes  

Males>Females, African-Americans>others, no effect resting HR 



ST Elevation on Resting ECG  
1. Acute (Dynamic)  

1. Ischemia (localizes, arrhythmogenic) 

1. Variant Angina 

2. ST Elevation MI 

2. Chronic (Stable) 

1. Early Repolarization ï changes with heart rate 

2. Pericarditis 

3. Over Q waves associated with LV aneurysms 

4. Spinal Cord Injury and mental patients 

5. Brugada Patterns (V123) ï but syndrome dynamic 



ER Benign? 



Haisseguirre et al, NEJM 2008;358:2016 
SCD associated with Early Repolarization  

Based on a unique population of 202 individuals (mean age 

36 yrs) with ventricular tachycardia and no other evidence for 

heart disease.   

Two surprising observations were made in this important 

study:   

1. 18 subjects with ECG tracings at the time before VF or 

VT, dynamic ST elevation similar to that seen with 

coronary spasm was noted and,  

2. Higher prevalence of inferior/lateral notching/slurring on 

their resting ECGs than in controls (31% vs 5%).  



Tikkanen et al, NEJM 
2009;361:2529 FU ER  

Community epidemiological study (N=10,864, 44±8 yrs) that 

considered baseline characteristics and utilized visually 

interpreted ECGs including manual measurements of ST 

elevation in the inferior and lateral leads with CV death as the 

outcome.   

They found no hazard associated with ER in the lateral leads 

but roughly an adjusted hazard of 2 for inferior lead ER.  The 

subjects with inferior ER had a higher prevalence of Minnesota 

Code ECG findings associated with coronary artery disease 

and the example they provide exhibits ST elevation occurring 

over inferior Q waves. 



Methods for Both  

The amplitude of J-point elevation had to be at 

least 1 mm (0.1 mV) above the baseline level, 

either as QRS slurring (a smooth transition 

from the QRS segment to the ST segment) or 

notching (a positive J deflection inscribed on 

the S wave) in the inferior lead (II, III, and aVF), 

lateral lead (I, aVL, and V4 to V6 ), or both.  



Association of Early Repolarization Pattern on ECG with 
Risk of Cardiac and All-Cause Mortality: A Population- 

Based Prospective Cohort Study (MONICA/KORA) Sinner et al 

Methods 

ERP was assessed manually in all ECGs using paper 

prints. The criteria for detection of ERP were exactly as 

recently described by Haēssaguerre and colleagues.  

Briefly, classification as ERP required a J-point elevation 

>0.1 mV in 2 adjacent leads with either slurring or 

notching morphology. Presence or absence of ST-

elevation in addition to J-point elevation was not taken 

into account and nonspecific intraventricular conduction 

delay was excluded from analysis. 



Association of Early Repolarization Pattern on ECG with 
Risk of Cardiac and All-Cause Mortality: A Population- 
Based Prospective Cohort Study (MONICA/KORA) Sinner MF, 

Reinhard W, Muller M, Beckmann B-M, Martens E, et al. (2010) PLoS Med 
7(7): e1000314. doi:10.1371/journal 

·Methods and Findings: Electrocardiograms of 1,945 participants aged 35ς74 y, 
representing a source population of 6,213 individuals, were analyzed applying a 
case-cohort design. Mean follow-up was 19 years. Prevalence of ERP was 13.1% in 
our study. ERP was associated with cardiac and all-cause mortality, most 
pronounced in those of younger age and male sex; a clear ERP-age interaction was 
detected (p = 0.005). Age-stratified analyses showed hazard ratios (HRs) for 
cardiac mortality of 2 for both sexes. An inferior localization of ERP further 
increased ERP-attributable cardiac mortality to HRs of 3 for both sexes.   
 

·Conclusions: They found a high prevalence of ERP (13%) in there population-based 
cohort of middle-aged individuals. ERP was associated with about a 2- to 4-fold 
increased risk of cardiac mortality in individuals between 35 and 54 y. 

 
·An inferior localization of ERP was associated with a particularly increased risk. 

 









Help from the Literature  
PubMed search from 1990 onwards 

yielded the following: 

· ñEarly repolarizationò: 893 hits 

·ñJ-point waveò: 228 hits 

· ñJ-waveò: 106 hits 

·ñJ-point elevationò: 110 hits 

· ñJ deflectionò: 87 hits 

· ñJ-point deflectionò: 16 hits  
 



Definition : Early Repolarization  
(1951-1976) 

1. ST Elevation at the J junction of the QRS 

complex (0.5 mm or more [>0.05 mv]) 

2. Distinct notch (J wave) or slur on the down 

slope of the R wave 

3. Concavity of the ST segment 

4. Tall, upright T waves 

5. V345 more common than II,aVF 

  

Most common in the young and Afro-Americans 



Cellular Physiology Studies  
(circa 2000)  

Antzelevitch , Yan, Genning, Boineau JP  

·Action potential studies, mapping suggesting that J 

wave and R wave slurring are early repolarization and 

not late depolarization.   

·They co-opt the terms early repolarization and J -

point!   

·Do they change the measurement of QRS duration???  
  



Definition: Early Repolarization  
(circa 2008)  

1. Distinct notch (J wave) or slur on 
the down slope of the R wave  

2. ST Elevation of 1 mm or more 
(maybe); Set at onset slur or peak 
J wave 

3. Concavity of the ST segment  

4. Tall, upright T waves  

5. V345 more common than II,aVF  
  



Definition: Early Repolarization  
(circa 2008)  

In the current studies, it is difficult to tell or compare what was 

done methodologically because of inconsistent terminology for ST 

elevation and how the level was set (J -point, J junction, J wave 

peak, top of the slur or notch are all possibilities). In the examples 

provided in the studies, the ST segment often is isoelectric but 

other times is elevated.   

No matter how compelling theories based on action potential 

studies are, the term òearly repolarizationó is well established and 

causes too much confusion if co -opted for another phenomena.  
  



Definitions  

·ST Elevation ï 1 mm (0.1 mv, 100 microv) 

elevation from isoelectric line at J point (same as 

QRS end, ST beginning or ST0 [zero]) in lateral 

and/or inferior leads 

·J-wave ï distinct positive excursion at the end of 

the QRS complex.  If QRS ends with R wave, J-

wave in downslope of R wave; (if ending in S 

wave, J-wave in upstroke of S wave?) 

·J-wave Syndromes ï hypothetical merge of Early 

Repol with Osborn wave, Brugada, ischemia 


