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American athlete as any individual who engages in routine 

vigorous physical exercise in the settings of competition, 

recreation, or occupation

Lawless et all, Protecting the Heart of the American Athlete, JACC, Vol 64, NO 20, 2014 



Exercise Physiology and Cardiac Effects

Aaron L. Baggish et al. JACC 2017;70:1902-1918

Static Exercise
short and forceful skeletal muscle contractions
Increased SVR and BP
Increased myocardial contractility

Dynamic Exercise
Repetitive large muscle contraction and relaxation
Increase in oxidative metabolism
Increase CO, Increase HR, SV,  Decrease SVR. 



EICR VS Pathology

Aaron L. Baggish et al. JACC 2017;70:1902-1918



Etiology of Sudden Cardiac Death in Athletes. 

Harmon et all. Circulation: Arrhythmia and Electrophysiology. Pathogeneses of Sudden Cardiac 
Death in National Collegiate Athletic Association Athletes, Volume: 7, 198-204, 





Chest Discomfort

Å Cardiac etiology < 6% in patients < 35 yo, ( Reflux, Asthma),

ÅIn older athletes, cardiogenic ( 16%) ñwarm-up anginaò, musculoskeletal (36%) 
and gastrointestinal reflux (13%). 

Å accompanying symptoms, palpitations, near-syncope or syncope, or decline in 
exercise performance are concerning

MacKnight J.M., Mistry D.J.(2010) in Sports Cardiology Essentials: Evaluation, Management and Case Studies

ÅÅ Anomalous coronaries
ÅÅ Exercise-induced bronchoconstriction
ÅÅ Valvular heart disease
ÅÅ HCM
ÅÅ Ischemic heart disease
ÅÅ Pulmonary embolism
ÅÅ Aortic dissection
ÅÅ Peri/Myocarditis
ÅÅ Congenital heart disease
ÅÅ Arrhythmias



Syncope

Å Neurally Mediated syncope

ÅWarning symptoms, feeling of warmth, flushing, lightheadedness -> syncope

Å gradual onset of symptoms , injury uncommon.  

Å Brief unconsciousness, with minimal residual confusion  

Å persistent vagal symptoms including flushing, warmth, fatigue, and nausea.

Å Recurrent Syncope

Å Cardiogenic Syncope

Å syncope or collapse that occurs during or prior to completion of an event. 
Trauma. 

ÅÅ Cardiomyopathies: HCM, DCM, RCM, LVNC
ÅÅ ARVC
ÅÅ Valvularheart disease
ÅÅ Anomalous coronaries
ÅÅ Congenital heart disease
ÅÅ Brugadasyndrome
ÅÅ Long QT syndrome
ÅÅ Catecholaminergicpolymorphic ventricular tachycardia
ÅÅ Atrial and ventricular tachyarrhythmias
ÅÅ Ischemic heart disease



ÅÅ Premature atrial and ventricular contractions
ÅÅ Atrial and ventricular tachyarrhythmias
ÅÅ AV block, 2nd or 3rd degree
ÅÅ Anemia
ÅÅ Electrolyte disturbances
ÅÅ Thyroid and other endocrine disorders

Palpitations

Concerning for Arrhythmia.

Palpitations absent triggers or during exercise are more likely to be 

caused by arrhythmias. 

Palpitations characterized by sudden heart rate acceleration or 

deceleration at rest.

PVCô greater than 2000/24 hours more significant



ÅÅ Anomalous coronaries
ÅÅ Asthma
ÅÅ Exercise-induced bronchoconstriction
ÅÅ Valvular heart disease
ÅÅ Cardiomyopathies
ÅÅ Ischemic heart disease
ÅÅ Pulmonary embolism
ÅÅ Congenital heart disease
ÅÅ Anemia

Dyspnea



EKG vs AHA Evaluation



Williams et all, Journal of the American Heart Association. 2019;8

Sixteen (0.4%) athletes were identified with cardiac conditions associated with SCD  

9 WolffȤParkinsonȤWhite, 

3 long QT syndrome,

2 hypertrophic cardiomyopathy, 

1 dilated aorta,  

1 anomalous origin of the right coronary artery. 

The AHA 14Ȥpoint evaluation was flagged as abnormal in 10 of 16 (63%) cases. 

The ECG was flagged as abnormal in 15 of 16 (93.8%) cases.

Conclusions

The AHA 14Ȥpoint evaluation performs poorly compared with ECG for 

cardiovascular screening of high school athletes. The use of consensusȤderived 

history questionnaires as the primary tool for cardiovascular screening in athletes 

should be reevaluated.



Barry J. Maron. Volume: 8, Issue: 14, DOI: (10.1161/JAHA.119.013007) 

- number of false positives, expensive downstream noninvasive testing; 

- false negatives . 

- logistical challenges in interpreting ECGs in large populations  

- overall cost burden;  

- failure to demonstrate that ECG screening reduces cardiovascular mortality

There is No Reason to Adopt ECGs and Abandon American Heart Association/American 

College of Cardiology History and Physical Screening for Detection of Cardiovascular 

Disease in the Young



EKG ( > 16yo)



29-year-old male asymptomatic soccer player 

Sanjay Sharma et al. JACC 2017;69:1057-1075

- Sinus bradycardia (44 beats/min),

- Early repolarization in I, II, aVF, V2 to V6 (arrows), 

- Voltage criterion for left ventricular hypertrophy (S-V1 + R-V5 >35 mm), 

- Tall, peaked T waves (circles).



Asymptomatic black athlete 

Sanjay Sharma et al. JACC 2017;69:1057-1075

left ventricular hypertrophy, 

J-point elevation,

convex (ódomedô) ST-segment elevation followed by T-wave 

inversion in V1 to V4



31yo asymptomatic black athlete

Sanjay Sharma et al. JACC 2017;69:1057-1075



51yo Cyclist with syncope 3 years prior

6/15/2015 Echo


