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role in the diagnosis of ERP, and many pre-participation 
screening protocols include an ECG, because is it a 
simple, inexpensive initial tool in the evaluation of both 
symptomatic and asymptomatic athletes. In the setting 
of pre-participation screening appropriate differential 
diagnosis between physiologic and pathologic ST-
segment elevation is of importance not only to prevent 
sport related sudden cardiac deaths (SCD), but also to 
avoid unnecessary disqualification from competition for 
changes that fall within the normal range for athletes 
[5].

This article describes the case of an asymptomatic 
competitive athlete who underwent ECG screening and 
was found to have early repolarization pattern (ERP) 
in context of a structurally normal heart. The authors 
discuss the ECG characteristics of ERP and proposed 
definition outlined in the 2015 consensus paper.

Case Presentation
A 21-year-old, white, professional marathon runner 

underwent cardiovascular assessment as a part of routine 
screening. He had no family history of cardiac disease 
or sudden cardiac deaths (SCD), and no abnormalities 
during a physical examination were found. Laboratory 
studies demonstrated normal levels of electrolytes, 
complete blood counts and negative cardiac necrosis 
markers. The transthoracic echocardiography was 
normal. A resting 12-leads electrocardiogram (ECG) 
demonstrated sinus rhythm with a rate of 62 beats 
per minute, a moderate concave ST-segment elevation 

Introduction
The early repolarization (ER) is defined by a notch 

or slur in the J-point, which is often referred to as end-
QRS-notch or end-QRS-slur, while ST-segment elevation 
is not a required criterion.  If the ST-segment is upward 
sloping and followed by an upright T-wave, the pattern 
should be described as ER with an ascending ST-
segment. If the ST-segment is horizontal or downward 
sloping, the pattern should be described as ER with a 
horizontal or descending ST-segment [1]. The J-point 
is the junction between the QRS complex and the ST-
segment and deviation of this point of the isoelectric line 
determines the presence of J deflection (J wave)  [2,3]. 
ER is a common finding in young, healthy competitive 
athletes and appears to be a direct result of the electrical 
and structural remodeling or autonomic nervous 
system adaptation that occurs as a consequence of 
regular physical activity. It also depends on the athlete's 
ethnicity, age, gender, sporting discipline and level of 
training and competition [4].

The 12-leads electrocardiogram (ECG) can play a key 
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finding strongly suggests an early repolarization pattern 
(ERP). Given the fact, that the subject was without 
any family history of SCD or any evidence of structural 
heart disease on the echocardiogram and benign ERP 
on ECG, he was allowed to continue with training and 
competition.

Discussion
The J junction is the point at which the QRS complex 

in leads I, II, aVL, aVF  and more marked ST-elevation 
in leads V4-to V6 without reciprocal ST depression. 
The T waves were prominent, slightly asymmetric 
and concordant with the QRS complexes (Figure 1). 
A magnified view of lead V4 clearly showed J-point 
elevation with a peak of 0.2 mV and notch morphology 
(Figure 2 arrows), progressing to J-point elevation with 
a both notch and slur configuration in lead V5 to only 
slur morphology in lead V6 (Figure 3, arrows). This ECG 

         

Figure 1: ECG showed moderate concave ST-segment elevation in leads I, II, aVL, aVF and more pronounced ST elevation 
in leads V4-V6, without reciprocal depression, followed by a positive T waves.

         

Figure 2: The strip demonstrated J-point elevation in lead V4 of 0.2 mV and notch configuration, (arrows).

         

Figure 3: A magnified view of lead V5-V6 revealed J-point elevation with both notch and slur morphology in lead V5, progressing 
to only slur configuration in lead V6 (arrows).
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variant. This entity may be the combination of ERP and 
a persistent juvenile T-wave pattern [11]. Recently, 
there has been recognition of a normal black athlete 
repolarization pattern which includes J-point elevation, 
convex ST-segment elevation, and T-wave inversion in 
leads V1-V4 occurring in 5-15% of black athletes. This 
pattern must be differentiated from T-wave inversions 
that are associated with hypertrophic cardiomyopathy 
or arrhythmogenic right ventricular cardiomyopathy 
[12]. Age also plays a role in this condition. Based on 
current evidence T-wave inversion in the anterior leads 
(V1-V3) in adolescent athletes < 16 years of age should not 
prompt further evaluation in the absence of symptoms, 
signs, or a family history of cardiac disease [13]. As 
discussed, ERP is a common finding among the athletic 
population and in the absence of relevant family history 
or symptoms, its clinical significance remains uncertain. 
While ERP is a common finding, its discovery on the 12-
lead ECG of an asymptomatic individual with no family 
history, does not currently warrant further assessment. 
There remain considerable challenges in determining 
which athletes with ERP are at increased risk of sudden 
cardiac death (SCD). There are two challenges facing the 
reduction of mortality, without increasing morbidity, for 
this group of subjects. First, athletes with ER have to be 
grouped according to the risk of developing SCD and be 
targeted accordingly. Second, it is necessary to identify 
which interventions exactly can achieve such goal [14].

Conclusion
The presence of J peak > 0.1 mV, with notching or/

and slurring configuration, excluding leads V1-V3 is the 
cornerstone for diagnosis of ERP, while the ST-segment 
elevation is not a required criterion. ERP is associated 
with a significant clinical attention and the appropriate 
interpretation of the ECG in young, competitive athletes 
is challenging. For the specialists and clinicians it is very 
important to observe and identify the ERP and to make 
initial risk stratification based on history and ECG findings.
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