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Opening Thoughts
“Hi Dr. Baggish, Dr. X and I just received this ECG and we’re concerned about the:”

1. Massive LVH

2. The T-wave inversion in aVL

3. The anteroseptal acute MI pattern 



Practical Considerations about the 12-lead ECG

Technique matters, first thing to consider is whether finding is a technical issue

Pre-test probability defines response to findings

ECG’s in isolation are of limited value ≠ CLEARANCE

Diagnostic Criteria have been developed to help with this process

Consistency is key and requires repetition and systematic approach

Indeed, the “Athlete’s ECG” can be dramatic……

✓

Learning Objectives



ECG: Technical Considerations
19 y.o.M distance runner with 
allergies and chest tightness

(Training Room #1)

é é éé é é

Seated Tracing

19 y.o.M distance runner with 
allergies and chest tightness

(Training Room #2)
Supine Tracing

Discussion Check List:
Clinical Story

Baseline Comparison
Technical Considerations



ECG: Technical Considerations

Resting Physiology

Patient Position

Baseline Comparator

Lead Placement



Practical Considerations about the 12-lead ECG

Technique matters, first thing to consider is whether finding is a technical issue

Pre-test probability defines response to findings

ECG’s in isolation are of limited value ≠ CLEARANCE

Diagnostic Criteria have been developed to help with this process

Consistency is key and requires repetition and systematic approach

Indeed, the “Athlete’s ECG” can be dramatic……

✓
✓

Learning Objectives



Pre-participation Screening

Resting symptoms have low specificity of pathology

The majority of “yes” response do not indicate true disease (low specificity)

Real-time follow-up determine need for further evaluation



Pre-participation Screening

vs.

Neurally-Mediated (Rest ~10%)
Post-Exercise Collapse (2-5%)

Arrhythmogenic
Syncope

vs.

vs.
vs.

If you know and practice the nuanced follow-up, the specificity of H&P improves



Pre-participation Screening

A good family history is worth it’s weight in gold!
Take the time to do it well…

Ask about: unexplained drownings & car crashes, sport restriction, early life ICDs

Use the names of the common diseases:
HCM, AVC, Long QT Syndrome, Aortic Dissection, etc.



Practical Considerations about the 12-lead ECG

Technique matters, first thing to consider is whether finding is a technical issue

Pre-test probability defines response to findings

ECG’s in isolation are of limited value ≠ CLEARANCE

Diagnostic Criteria have been developed to help with this process

Consistency is key and requires repetition and systematic approach

Indeed, the “Athlete’s ECG” can be dramatic……

✓
✓

✓

Learning Objectives



The ECG in Isolation

February 2014

Sudden Cardiac Death

50K - Craftsbury VT

Elite Level Competitor

Long Standing Med-Refractory Asthma

Normal Screening ECG



Practical Considerations about the 12-lead ECG

Technique matters, first thing to consider is whether finding is a technical issue

Pre-test probability defines response to findings

ECG’s in isolation are of limited value ≠ CLEARANCE

Diagnostic Criteria have been developed to help with this process

Consistency is key and requires repetition and systematic approach

Indeed, the “Athlete’s ECG” can be dramatic……

✓
✓

✓

Learning Objectives

✓



ECG Criteria: The Evolution

Criteria (O.E.D.): A list of principles or standards by which something 
may be judged or decided

-Ubiquitous in medicine & science….Appropriate Use Criteria (A.U.C.)

-Provide standardization across time, space, and level of expertise

-Starting point for diagnostic decision making

-They are imperfect and only as good as the data & experience that generate them



ECG Criteria: The Evolution



ECG Criteria: The Evolution



ECG Criteria: The Evolution

Recruited Athletes – 3 Years
(n= 510)

AHA/ACC Screening 
H&P

12 Lead 
ECG

Focused 
TTE

Standard of Care

Experimental

Disease 
Prevalence

Standard 
Yield

ECG 
Yield

Harvard Athlete Initiative (2007-2009): 
Studying Screening



ECG Criteria: The Evolution

Annals of Internal Medicine, 152:269-275

n=11



ECG Criteria: The Evolution

Annals of Internal Medicine, 152:269-275

Screening Strategy
Sensitivity Specificity PPV NPV

MH / PE 45.5 (18.1,75.4) 94.4 (91.9,96.2) 15.0 (5.7,32.7) 98.7 (97.1 , 99.5)

MH/ PE + ECG 90.9 (57.1,99.5) 82.7 (79.0,85.9) 10.4 (5.4,18.7) 99.8 (98.4 , 100.0)

Athlete TTE Abnormality MH/PE Finding ECG Finding
Final Diagnosis Requiring Sport 

Participation Restriction

1 Bicuspid AoV Murmur none None

2 Bicuspid AoV Murmur + Click none None

3 MVP Murmur none None

4 MVP Murmur none None

5 MVP None none None

6 Pulmonic stenosis Murmur none Moderate pulmonic stenosis

7 LV hypertrophy None QRS Voltage, LAE None

8 LV hypertrophy None QRS Voltage, TWA1 Hypertrophic cardiomyopathy

9 LV dilation None LBBB None

10 LV dilation None LBBB Post-viral myocarditis

11 RV dilation None RBBB None

False Positive Rate of 16.4%



ECG Criteria: The Evolution



ECG Criteria: The Evolution

Screening Strategy Sensitivity Specificity PPV NPV

MH / PE 45.5 (18.1,75.4) 94.4 (91.9,96.2) 15.0 (5.7,32.7) 98.7 (97.1 , 99.5)

MH/ PE + ECG 90.9 (57.1,99.5) 91.3 (88.7,95.9) 6.5 (5.4,18.7) 100.0 (100.0 , 100.0)

2005 Criteria:

2010 Criteria:

False Pos. Rate = 16.4% 

False Pos. Rate = 8.6% 

Weiner et al. Heart 2010

Screening Strategy Sensitivity Specificity PPV NPV

MH / PE 45.5 (18.1,75.4) 94.4 (91.9,96.2) 15.0 (5.7,32.7) 98.7 (97.1 , 99.5)

MH/ PE + ECG 90.9 (57.1,99.5) 82.7 (79.0,85.9) 10.4 (5.4,18.7) 99.8 (98.4 , 100.0)



ECG Criteria: The Evolution



ECG Criteria: The Evolution
Identify Key Sources of ECG Variability

Age
Gender

Ethnicity
Sport-type
Med / PEDs

Duration of play
Concomitant disease

Modulators 
of 

Physiology

Clinical 
Confounders

Patient Focus
Maximal Specificity at the Risk of Under diagnosis

? Cavalier
High False - Testing

Population Focus
Maximal Sensitivity at the Expense of Outliers

Conservative & Safe
High False + Testing Rates

February 2012

AMSSM / F-MARC / ESC / PACES

Vs.



Pre-participation Screening



Pre-participation Screening

22 y.o. White Male 
Long Distance Runner

36 b.p.m.



Pre-participation Screening

23 y.o. Black Female 
Sprinter / Hurdler



Pre-participation Screening

26 y.o. White Female 
Long Distance Runner



Pre-participation Screening

31 y.o. Black Male 
Marathoner

250 ms



Pre-participation Screening

27 y.o. Black Male 
Sprinter



Pre-participation Screening

22 y.o. White Male 
Discus Thrower



Pre-participation Screening

21 y.o. White Male 
XC Runner



Pre-participation Screening

29 y.o. Black Male 
Shotput Thrower



Practical Considerations about the 12-lead ECG

Technique matters, first thing to consider is whether finding is a technical issue

Pre-test probability defines response to findings

ECG’s in isolation are of limited value ≠ CLEARANCE

Diagnostic Criteria have been developed to help with this process

Consistency is key and requires repetition and systematic approach

Indeed, the “Athlete’s ECG” can be dramatic……

✓
✓

✓

Learning Objectives

✓
✓



SCD Prevention in Athletes

+ +

We will never be perfect, so let’s be ready!

Physician Leaders in the Community Have a Responsibility and an Opportunity 

Practice 
Discuss

Work with Experts



Thank You


