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Case Presentation

17 y.o elite Caucasian Female 

 American Soccer midfielder

Asymptomatic. 

No prior syncope, CV limitations.

No family hx of cardiomyopathy or sudden 

cardiac arrest.

Preparticipation screening evaluation 

including ECG.

ECG was abnormal.



Sinus bradycardia

Normal QTc

TWI II, III, aVF, V3-V6

No prior ECG 

Electrocardiogram

Referred for ECHO



ECHO

ÅNormal biventricular size and function.  
ÅLVEF = 65%. 
ÅNormal wall motion. No valve disease: SAM or 

MVP. Abnormal diastolic function
Å17mm septal thickness.

ÅExercise Echo ς 16minutes + sprints; no 
arrythmias or obstruction, Normal HR and BP 
response

Å48hr Ambulatory monitor: Rare PVCs



2-Chamber

3-Chamber

CMR

ÅLVEF = 75%. 

ÅNo SAM

Å18mm septum

ÅNo LGE/scar



Athlete with SCA Risk

Would YOU allow this athlete with 

screening-based, incidentally 

detected HCM (asymptomatic) to 

continue with his/her competitive 

sport?

1. YES

2. NO

3. MAYBE



Cardiac Care of the Athlete

Emery MS, Kovacs RJ. Sudden cardiac death in athletes. JACC Heart Fail 2018;6:30-40



Sudden Cardiac Death in 
Young Athletes 

Chandra et al: JACC 61:1027, 2013

Structural 
Abnormalities

Hypertrophic cardiomyopathy
RV cardiomyopathy

Artery anomalies
Marfan syndrome

Valve disease

Electrical 
Abnormalities

Wolff Parkinson White syndrome
Long QT syndrome 
Brugada syndrome

CPVT

Acquired 
Abnormalities

Infection (myocarditis)

Trauma (commotio cordis)

Drugs 

Environment (heat/cold)

http://upload.wikimedia.org/wikipedia/commons/thumb/f/f5/Wiki_Heart_Antomy_Ties_van_Brussel.jpg/350px-Wiki_Heart_Antomy_Ties_van_Brussel.jpg
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Maron BJ et al. Circulation. 1996;94:850-56.

HCM

(36%)

Congenital coronary

anomalies

(19%)

Mildly increased cardiac mass

(10%)

Ruptured aorta 5%

Tunnelled LAD 5%

Aortic stenosis 4%

Myocarditis 3%

Dilated cardiomyopathy 3%

ARVC 3%

MVP 2%

CAD 2%

Other 6%

Traditional etiologies of SCD in Athletes (<40 years)

1980 - 2005

Multiple updates: 

2007, 2009, 2016

N = 2406

Confirmed CV deaths = 840+

The data and message remains 

largely unchanged



Contemporary Estimates of SCD
- > challenge prior data 

Other, 6%
Chennelopathy, 3%

HCM, 3% Possible 
HCM/LVH, 8%

ARVC, 3%

Dilated CM, 8%

Coronary Artery 
Abnormality, 14%

SUD, 31%

MI, 5%

Myocarditis, 8%

Aortic Dissection, 
8%

Other, 6%

Possible 
HCM/LVH/SCT, 3% NCAA HCM, 

6%

Possible 
HCM/LVH, 1%

ARVC, 1%

Dilated CM, 1%

Coronary Artery 
Abnormality, 

27%

SUD, 30%

MI, 9%

Myocarditis, 
12%

Other, 13%

US Military

Eckart RE et al. Ann Intern Med. 2004;141:829-834.

Harmon KG et al. Circ Arrhythm Electrophysiol. 2014;7:198-204.

De Noronha SV et al. Heart. 2009;95:1409-1414.

Other, 5%

HCM, 12%

Possible 
HCM/LVH, 25%

ARVC, 
10%

Coronary Artery 
Abnormality, 8%

SUD, 29%

MI, 8% Myocarditis, 3%

United Kingdom

FIFA
2014-2018



Athlete Evaluation

History

https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTzbTnejRxceHohtq8_bLBlJthwUZHY9Rs4qMcCzGsOUNWbHLgRsqWZfTEp

http://www.google.com/url?url=http://www.eworldpoint.com/en/Products/Simulation/Auscultation/SimulScope-Bedside-Auscultation-System_-_AUS7187003/&rct=j&frm=1&q=&esrc=s&sa=U&ei=PLABVb38O4uigwT_iISoAw&ved=0CDIQ9QEwDjgU&sig2=SWjIctDPaoxahlk9LRIvuA&usg=AFQjCNHUBe_m8iHR8IrtifJ13kCCt0nwSg


MRI

Echo

Athlete Evaluation



Comparison of Screening Strategies for Elite Athletes

IOC/
USOC

FIFA MLB MLS NBA/
WNBA

NFL NHL Premier
League

Combine X X X X

H&P · · X X X X · X

ECG X X X X^ X X X X^

Echo X X X X X^

Stress test
ECG

X* X*

Stress Echo X

Additional
Testing 

As needed

X X X X X X X X

ᾯ Unique H&P; others use AHA

^ Every 2 years

* Stress ECG if >35 years old



EKG
ECHO

LVH

Atrial       
Enlargement

HCM

RV Dysplasia

Electrical 
Rhythms

WPW

Long QT

PVCs

LBBB

Axis 
Deviation

Brugada

Dilated Aortic Root

Aortic 
Aneurysm

Coronary Origin 

Bicuspid Valve

Mitral Valve 
Regurgitation

Aortic 
Insufficiency

Atrial 
Septal 
Defect

PFOs                                              
& 

PDAs

RV Dysplasia

Chamber 
Dimensions

DCM

Pericardial 
Effusion

Other Electrical 
Abnormalities  

Other 
CardiomyopathiesS
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Barriers to Participation 



Screening
ÅGoal: Early identification of cardiac 

    conditions at risk for sudden cardiac 

    arrest & death (SCA/D)

ÅOptimal strategy unclear

Å!a{{aΥ έŀǎǎƛǎǘ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǇƘȅǎƛŎƛŀƴ 

    in assessing the most appropriate 

    screening strategy unique to their  

    ŀǘƘƭŜǘŜ ǇƻǇǳƭŀǘƛƻƴΣ ŎƻƳƳǳƴƛǘȅ ƴŜŜŘǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎέ

ÅέƳƛǘƛƎŀǘƛƴƎ Ǌƛǎƪ ǘƘǊƻǳƎƘ ƛƴŘƛǾƛŘǳŀƭƛȊŜŘΣ ǇŀǘƛŜƴǘ-centered and 

     disease-ǎǇŜŎƛŦƛŎ ƳŜŘƛŎŀƭ ƳŀƴŀƎŜƳŜƴǘΦέ
© 2023 Major League Soccer;  Proprietary Information ς Do Not Distribute or Reproduce



Purpose of Cardiovascular Screening
ÅHistorically, athletes with Cardiovascular disease had been advised against competitive sport 

participation
Å2011 ACCF/AHA HCM Guidelines
Å2015 AHA/ACC Eligibility and Disqualification Recommendations for Competitive Athletes 
With Cardiovascular Abnormalities

© 2023 Major League Soccer Confidential & Proprietary18

ҵCvjngvgu"ykvj"c"rtqdcdng"qt"wpgswkxqecn"enkpkecn"gzrtguukqp"cpf"fkcipquku"qh"EX"fkugcug"*ie, 
HCM) should not participate in most competitive sports, with the exception of those of low 

intensity (class IA sports).  This recommendation is independent of age, sex, magnitude of LV 
hypertrophy, particular sarcomere mutation, presence or absence of LV outflow obstruction (at 

rest or with physiological exercise), absence of prior cardiac symptoms, presence or absence of 
late gadolinium enhancement (fibrosis) on CMR, and whether major interventions such as 
uwtikecn"o{gevqo{"qt"cneqjqn"cdncvkqp"jcxg"dggp"rgthqtogf"rtgxkqwun{0Ҷ""*4237"CJC1CEE"

Guidelines)



Recommendations for Athletes

2015

2005

2019

Guidelines now indicate we need more than yes or no.
-> Advocate risk assessment



Paradigm Shift in Sports Cardiology

Cardiac ScreenωH&P +/- ECG, TTE

Positive Screen
ωPathology 

identified 
relevant to sport 
participation

Diagnose
ωIn expert hands

ωTreat if required

Risk Stratify ωIn expert hands

Shared 
Decision 

Making on RTP

ωOngoing

ωMultiple 
stakeholders 

PPE

Negative 
Screen

Cleared

Positive 
Screen

Disqualified

Diagnosis 
confirmed

Cardiac 
Screen

Traditional

Contemporary





Shared 
Decision Making

Paternalistic Informed Choice
Shared 

Decision 
Making

Patient well informed (Knowledge) 

Knows whatôs important to them 

(Patient values elicited)

Decision consistent with values 

SDM is an approach where clinicians and patients make 

decisions together using the best available evidence.                                                                                            
(Elwyn et al. BMJ 2010)



Spectrum of comfort with risk

Would you let your 16 year old 

daughter (or son) sail around 

the world by herself?

1) Yes

2) No



SDM in Sports Cardiology





Exercise increases the risk of ventricular arrhythmias and worsens RV function

Shared Decision-Making
Low Risk for All

Exercise and Arrhythmogenic RV Cardiomyopathy



SDM in Sports Cardiology1. Am I the right person to 

be doing this?

2. Respect the patient wishes. 

All parties must be in agreement! 

Who makes the final decision?

3. All coaches/trainers informed and 

prepared. Athlete engaged in their own 

safety, may need a personal AED.

4. Document: Discussed risk and 

potential for harm even with an AED. 

Plan for surveillance Ą ?change in risk.



All parties in agreement:

Expert Provider, Patient, Family and 

the University/Institution

Who makes the final decision?



Shared Decision 
Making

Based on evidence, 
expert review. 

NOT ς because I said so.



Team Physician

ATHLETE
Treating 

PHYSICIAN

Team Physician
    Incorporates Best Practices
Expert Consults/ Guidelines
 Interests of athlete, school

DECISION

Expert 
Consultants

Societal
Guidelines

Sports 
Cardiologist/

Disease Expert

Updated 
and current



Evolving Science re: Cardiovascular Conditions:

What are the risks of 

    exercise in specific conditions?

Consider the denominator

Address the knowledge gaps



Shared Decision-Making in Cardiovascular Disease

LQTS

ÅLow rate of cardiac events and 

no deaths in over 650 athlete -

years of follow -up

ÅNo cardiac events and no deaths 

in treatment -compliant  

children with LQTS in 755 

patient -years of follow -upJACC 2015

BJSM 2013



EXERCISE IN GENETIC CARDIOVASCULAR 

DISEASE

(LIVE-HCM)

Aim 1: Incidence arrhythmic events  over 3 years

Comparison moderate or vigorous exercisers vs sedentary

Aim 2: Quality of life 

Comparison moderate or vigorous exercisers vs sedentary

Age 8-60 years, with OR without ICD

Any level exercise

3 years of follow up

NIH R01 HL125918-01



RTP for Elite Level Athletes With Sudden Cardiac 

Death Predisposing Heart Conditions

Å49 (64%) Division I and 27 (36%) 

professional athletes.

Å55 athletes (72%) were initially 

disqualified but opted to RTP after 

comprehensive clinical evaluation 

and SDM.

Å73 out of 76 athletes (96%) chose to 

RTP.

Å1 patients (1.3%) had Ó 1 

breakthrough cardiac event (BCE) 

with exercise, 2 (2.6%) without 

exercise. 

ÅNO deaths.

K Martinez,, M Martinez JACC 2023
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Å49 (64%) Division I and 27 (36%) 

professional athletes.

Å55 athletes (72%) were initially 

disqualified but opted to RTP after 

comprehensive clinical evaluation 

and SDM.

Å73 out of 76 athletes (96%) chose to 

RTP.

Å1 patients (1.3%) had Ó 1 

breakthrough cardiac event (BCE) 

with exercise, 2 (2.6%) without 

exercise. 

ÅNO deaths.

Conclusion:
After careful evaluation by an expert, risk stratification, and 

SDM, an exercise plan can be put into place for Division I and 

professional athletes to RTP. 



Clinical Dilemma
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Arrhythmic Risk

Myocardial

Ischemia
¬ LV Systolic 

Pressure

Myocardial 

Scar

Disorganized 

Architecture

Ventricular Tachyarrhythmias

LV

VS

HCM



Clinical Risk Factors for HCM Sudden Cardiac Arrest

Family history of sudden death from HCM

Massive LVH (>30mm)

Unexplained syncope

HCM w/ LV systolic dysfunction (EF <50%)

LV apical aneurysm

Extensive LGE on CMR

NSVT on ambulatory monitor



2019

Å2094 patients with HCM.  Observational data. Single center

ÅMean follow -up 4.7 years

Å12 of 1567 (0.8%) had SCA

Å527 received primary prevention ICDs

ÅVery low annual mortality. 99% survival without ICD

Å16% experienced device therapy ɀterminated VT/VF; 

Å20 patients w/ ICD interventions -> 85% had LGE

Risk stratification and prevention model averted nearly all SCD

Enhanced ACC/AHA clinical risk factor strategy for 
predicting SCD events was 95% sensitive



Ommen et al. Circulation. 2020 and 2024;142:e558-e631.



Treating 
physician

ATHLETETE
AM

PHYSICIAN

Develop Return to Play/Return to Exercise Plan

CV Expert 

Sports 
Cardiologist

Institutional 
Stake Holders

Athlete 
Family

G
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de

lin
es/

Societal Statem
ents

Shared Decision Making

Athletic 
Trainers

SC
ARisk Assessment



Playing with HCM

ÅPatient/player autonomy in health care 

      decisions is important 

ÅAbsolute risk is difficult to quantify for all

ÅRisk avoidance/acceptance is individual decision

ÅPotential harms of disqualification
ÅLoss of self -identity
ÅLoss of scholarship/education
ÅLoss of income
ÅDepression/mental health concerns



Symptoms

Exercise 
testing 

performance

Disease 
SCA Risk 
Factors

Age, Sex

Patient 
Risk 

Aversion

Sport Being 
Considered

CV disease 
characteristics

CV disease
Exercise 

plan

Sh
ar

ed
Decision Making

SharedDecisionMak
in

g


