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Why talking about'the ECG
in adolescent athletes ?

N




Sudden Deaths in Young Competitive Athletes
Analysis of 1866 Deaths in the United States, 1980-2006
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The great debate
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Cardiovascular pre-participation screening of young
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Sudden Cardiovascular Death in Sport
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Appropriate interpretation of the athlete’s

The preparticipation cardiovascular screening i '
electrocardiogram saves lives as well as money

of competitive athletes: is it time to change
the customary clinical practice?

Domenico Corrado' and William J. McKenna?
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Should an electrocardiogram be included in
routine preparticipation screening of
young athletes?

EDITORIAL Annals of Internal Medicine

National Electrocardiography Screening for Competitive Athletes:
Feasible in the United States?
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An Electrocardiogram Should Not Be Included in Routine
Preparticipation Screening of Young Athletes
Bemard R Chaitman, MD, FACC

Saving Athletes’ Lives

A Reason to Find Common Ground?

y

l.u\llx

Electrocardiograms Should Be

Screening of Athlefes
Robert J. Myerburp, MD: Victorss L Verter, MD
Editorial Voduun Yk bosoduw DEBL Pages 1313410 Outoden 15-21, 2004 - - - e el ot .

Should be the electrocardiogram required in young
athletes?

Chaitman B
Lancet 2008;371:1489-90
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Preparticipation Screening of Competitive Athletes
Seeking Simple Solutions to a Complex Problem

Paul D. Thompson, MD

British Journal of
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An international peer-reviewed journal of sport and exercise medicine Controversies re|ating to pre-participation
Electrocardiographic screening in athletes: the cardiovascular screening in young athletes: Time
time is now for universal screening. for arealistic solution?
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ARTICLE Annals of Internal Medicine
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Cost-Effectiveness of Preparticipation Screening for Prevention of
' Sudden Cardiac Death in Young Athletes

Matthew T. Wheeler, MD, PhD; Paul A. Heidenreich, MD, MS; Victor F. Froelicher, MD; Mark A. Hlatky, MD; and
Euan A. Ashley, MB ChB, DPhil
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Annals of Internal Medicine ARTICLE

Cardiovascular Screening in College Athletes With and Without
Electrocardiography

A Cross-sectional Study

Aaron L. Bagglsh, MD; Adolph M. Hufter Jr., MD; Francls Wang, MD; Kibar Yared, MD; Rory B. Welner, MD; Bl Kupperman, BA;
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How can we reduce
the number of false posmves ?




Common and training-related Uncommon and training-

ECG changes unrelated ECG changes

ESC REPORT
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Recommendations for interpretation of 12-lead
electrocardiogram in the athlete
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* Long or short QT interval

* Brugada like early repolarization



Prevalence of ECG changes in relation to age
and level of achievement of athletes

Adult Elite
Athletes
(n =1,005)
Pelliccia et al
Circulation 2000

Amateur
Athletes
(n = 32,652)
Pelliccia et al.
Eur Heart J 2007

Junior Elite
Athletes
(n = 1,000)
Sharma et al.
BJSM 1999

Incomplete RBBB, PR
interval > 0.20, early
repolarization

29%, 5%, 43%
respectively

Increased R/S wave
voltages (LVH)

45 %

RBBB

0.6%

T wave inversion

4 %




ECG abnormalities are
present in up to 95 % of
HCM patients and > 80% of

ARVC patients.
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Prevalence and significance of T-wave inversions

in predominantly Caucasian adolescent athletes
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Jayesh Makan3, Sami Firoozi4, Lorna Carby?, and Sanjay Sharma'2*
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Adolescent
Athletes

1643
(96%)
Without T-wave
Inversion

Sedentary
Adolescents

388
(97%)
Without T-wave
Inversion

12
(3%)
T-wave
inversion

Deep T-wave
Inversion

: 12 (3%)
T-wave inv. 7/ T-wave inv.
Inf. % lat - Ant. (V1-V4)
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Athletes with T-wave
Inversion in anterior
precordial leads

\ T-wave inversion
\| confinedin V1-V2

T-wave inversion
extending beyond V2

\
\
\i\
\\ Aged >16 years old
“\\\\\ /’/
Papadakis et al. Eur Heart J. 20097‘3@&8%1‘735 =




12
(3%)

T-wave
Inversion

Adolescent | Sedeﬁtary

cheletesl .q- ! Adolegcents

Exercise Test

Holter monitoring

CMR with late enhancement

NO

b N -
X %
Papadakis et af~EmfHeart J. 2009:36°%728-1735
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Ve Deep T wave inversion, repolarization /

Repolarization abnormalities in
adolescent athletes

Repolarization abnormalities In  anterior
orecordial leads probably represent ECG

juvenile pattern in athletes < 16 years.

abnormalities in inferior and/or lateral leads
and repolarization abnormalities beyond V2
In athletes > 16 years require further
Investigations to exclude cardiomyopathies.
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Whatabout the"ECG . =
in adolescent amateur athletes ?
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STUDY POPULATION

Subjects: 994 adolescent amateur athletes
,, evaluated for competitive sport

Age: 14 * 2 years (median 14; range 12-18)
Gender: 784 males (79%), 210 females (21%)
Training: 5= 1.5 hours/week

Sports: 36 different sport disciplines, mostly
soccer (37%), fencing (10%), tennis
(6%), basketball (5%), track & field
(5%), rowing (3%), rugby (3%)

i




Evaluated according to
the ESC
reccomendations

Total ECGs

\ NORMAL
ECG PATTERN

Training Related TraLmng unrelated
ECG changes ZECG changes




Electrocardiographic findings in 994 adolescent athletes

Training unrelated ECG changes

« LADor RAD 2.0%

« LAFH/LPFH 0.1%
e Complete RBBB 0.5%
LA enlargement 0.5%
« Deep Qwave (24 mm) 0.3%
« Brugada Like ECG 0.3%

Prolonged QTc 1.6%
 Flat/mildly inverted T 13%

« Deep T-wave inv. (22 mm) 1.8% I




Athletes with flat
T-waves or mild
T-wave Inversion




Athletes with deep
T-wave inversion




Comparison of electrocardiographic findings
In adolescent athletes

Amateur athletes (n=994)

Sinus bradycardia 21%
Incomplete RBBB 31%
1st degree AV block 1%

Sokolow Lyon (LVH) 17%
ST segment elevation 16%
Complete RBBB 0.5%
Flat/mild inv. T-waves 13%

Deep T-wave inversion 1.8%

Highly trained athletes (n=1710)

Papadakis M et al. Eur Heart J.

e Sinus bradycardia 80%
' * Incomplete RBBB 30%

« 1stdegree AV block 4.5%
« Sokolow Lyon (LVH) 45%
« ST segment elevation 45%
« Complete RBBB 0.6%

T-wave inversion 4%

Deep T-wave inversion 0.8%




CONCLUSIONS

« 12-lead ECG must be included in the pre-
participation screening of adolescent athletes to
prevent SCD.

. » Specific age criteria should be included in the

' recommendations for the interpretation of
repolarization abnormalities in anterior precordial
leads in adolescent athletes.

 Further studies are needed to evaluate the
clinical outcome of repolarization abnormalities
In adolescent athletes.
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