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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
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Exercise Physiology and Cardiac Effects

Bobsledding/Luge

Field events (throwing)
Gymnastics*t

Martial arts

Rock climbing

Sailing

Water skiing*f

Weight lifting*t
Windsurfing*t

Archery

Auto racing*t
Diving*t
Equestrian*t
Motorcycling*t

Bowling
Cricket
Curling
Golf
Riflery
Yoga

Body building*t
Downhill skiing
Skateboarding*t
Snow boarding*t
Wrestling*

Boxing
Canoeing
Kayaking

American football*

Field events (jumping)
Figure skating
Rodeoing*t

Rugby

Running (sprint)

Surfing

Synchronized swimmingt
“Ultra"” racing

Baseball/Softball
Fencing

Table tennis
Volleyball

Basketball*

Ice hockey*

Cross-country skiing

(skating technique)
-

crosse
Running (middle distance)
Swimming
Team handball
Tennis

Badminton
Cross-country skiing
(classic technique)
Field hockey*
Orienteering

Race walking
Racquetball/Squa:
Running (long
Soccer*

A. Low(<50%)

B. Moderate(50-75%)

C. High(>75%)

Increasing Dynamic Component ————

High

Increasing Static Component

Concentric LVH
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Increasing Dynamic Component

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.

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



EICR VS Pathology

Thick LV Walls

Dilated LV Chamber

Dilated RV Chamber

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



Etiology of Sudden Cardiac Death in Athletes.

US Registry
Channelopathy

dissection

Abnormality
17%  Dilated CM
2% 4%

HCM/LVH
8%

US Military  Possible
HCM/LVH ARVC

Dilated CM
1%

Myocarditis
12%

Coronary
Artery

27%

Abnormality

United Kingdom
Other

Possible
HCM/LVH
25%

Coronary

ARVC
10%
8%
Possible
HCM/LVH/SCT NCAA
3% HCM
Channelopathy 3% Possible
3% HCM/LVH
6%
8% ARvC
Aortic 3%
dlss;;:‘non Dilated CM
8%
Myocarditis
Coronary
Artery
Abnormality
14%

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



Table 1. The 14-Element AHA Recommendations for Preparticipation Cardiovascular Screening of Competitive
Athletes

Medical history*

Personal history

1. Chest pain/discomfort/tightness/pressure related to exertion

2. Unexplained syncope/near-syncopet

3. Excessive and unexplained dyspnea/fatigue or palpitations, associated with exercise

4. Prior recegnition of a heart murmur

5. Elevated systemic blood pressure

6. Prior restriction from participation in sports

7. Prior testing for the heart, ordered by a physician

Family history

8. Premature death (sudden and unexpected, or otherwise) before 50 y of age attributable to heart disease in 21 relative

9. Disability from heart disease in close relative <50 y of age

10. Hypertrophic or dilated cardiemyopathy, long-QT syndrome, or other ion channelopathies, Marfan syndrome, or clinically significant
arrhythmias; specific knowledge of genetic cardiac conditions in family members

Physical examination

11. Heart murmurf

12. Femoral pulses to exclude aortic coarctation

13. Physical stigmata of Marfan syndrome

14. Brachial artery blood pressure (sitting position)$




Chest Discomfort

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

Aln older athletes,-upaadgiogadj cm@sdel

and gastrointestinal reflux (13%).

A accompanying symptoms, palpitations, Rgyancope or syncope, or decline in

exercise performance are concerning
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Anomal ous coronari es
E x enduced renchoconstriction

Val vul ar heart di sea
HCM

| schemic heart di sea
Pul monary embol i sm
Aortic dissection
Peri/ Myocarditis
Congeni tal heart di s

Arrhyt hmi as

MacKnight J.M., Mistry D.J2010) in Sports Cardiology Essentials: Evaluation, Management and Case Studies
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Syncope
Neurally Mediated syncope
Warning symptoms, feeling of warmth, flushing, lightheadedfrresgncope
gradual onset of symptoms , injury uncommon.
Brief unconsciousness, with minimal residual confusion
persistent vagal symptoms including flushing, warmth, fatigue, and nausea.
Recurrent Syncope

Cardiogenic Syncope

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

A Cardiomyopathies: HCM,
A ARVC

AValvularheart disease

A Anomal ous coronaries

A Congenital heart diseas
ABrugadasyndrome

A Long QT syndr ome
ACatecholaminergipolymorphic ventricular tachycardia
A Atri al aachyarmyghmiasr i cul ar
A | schemic heart disease



Palpitations

Concerning for Arrhythmia.
Palpitations absent triggers or durgggrcise are more likely to be
caused by arrnythmias.

Palpitations characterized by sudden heart rate acceleration or
deceleration at rest

PVCO greater than 2000/ 24 hour.

Premature atri al and ventricul
Atri al and ventricular tachyar
AV Dbl ock, 2nd or 3rd degree
Anemi a

El ectrolyte d
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Dyspnea

A Anomal ous coronaries
A Ast hma

A  E x enduced brenchoconstriction
AValvular heart disease

A Cardiomyopathies

A | schemic heart disease
A Pul monary embol i sm

ﬁ Congenital heart disease

Anemi a



EKG vs AHA Evaluation



Performance of the American Heart Association (AHA) 14-Point Evaluation

Versus Electrocardiography for the Cardiovascular Screening of High
| School Athletes: A Prospective Study

SO0 studemts sereened " Excluded: 1383
| =<3 years old
=9 years old
*Not participating in

3620 student-athletes organized competitive sport
1638 (45%): negative history, 1982 (55%): positive history,
physical exam, and ECG physical exam, and'or ECG

356 (10%%): abnormal physical
exam (murmaur, Marfan
stigmata, stage 2 hypertension)

103 (3%6): abnormal

ECG

1642 (45% ) positive
history questionnaire

828 (23%%) non-
cardiac history after
physician review

214 (22%): climically
relevant history

1,'1_'|1|||;4||di QEram
indicated

1154 (32%): ‘

54 with normal BECG did
not have echocardiogram
1100: due o .-::udcul time
COMEIFRNnS

ﬂ;]l‘hﬂ;:lr;lilli}_l AT

completed

6l (2% follow-up 16 (0.4%): major cardiae condition 1024 (28%): normal
recommended immu.:iilln;d with n1|¢d\:ll |.||;.'|ll| after L'\ChI.H.‘iI]'I.‘iEI'I'::ﬁII'ﬂ

Sixteen (0.4%) athletes were identified with cardiac conditions associated with S
9 Wolff2Rarkinso@\Vhite,

3 long QT syndrome,

2 hypertrophic cardiomyopathy,

1 dilated aorta,

1 anomalous origin of the right coronary artery.

The AHA 144oint evaluation was flagged as abnormé&l@rof 16 (63%) cases.

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

Conclusions
The AHA 144oint evaluation performs poorly compared with ECG for
cardiovascular screening of high school athletes. The use of corgienses!

history questionnaires as the primary tool for cardiovascular screening in athlet
should be reevaluated.

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



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

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



EKG (> 16yo0)



29-yearold male asymptomatic soccer player
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- Sinus bradycardia (44 beats/min),

- Early repolarization in |, I, aVF, Mo V; (arrows),

- Voltage criterion for left ventricular hypertrophy-{& + R-V5 >35 mm),
- Tall, peaked T wavegircles).

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



Asymptomatic black athlete

bey: 42168 EEEH R

left ventricular hypertrophy,

J-point elevation,

convex ( o0segmaedlévation$ollowed bywave
inversion in \fto V,

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



31yo asymptomatic black athlete
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51yo Cyclist with syncope 3 years prior

6/15/2015 Echo

INTEEFRETATION SUMMRRY

The left wentricle is normal in =zize.

Physiclogic mitral regurgitation is noted.

Ho acrtic regurgitation is present.

There iz mild tricuspid regurgitaticn.

The left wentricular ejection fraction is normal.

LEFT VENTEICLE
The left wentricle iz normal in =ize. There iz borderline concentriec left
ventricular hypertrophy. The left wventricular ejection fraction is normal.



