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explanation, ie, that the variability of reported incidences
across different districts reflects a variable degree of under-
reporting. Our estimated incidence of sports-related SD in the
general population is also almost certainly an underestimate.
In addition to underreporting, this is also due in part to the
consideration of the entire 10- to 75-year-old population as
being potentially at risk of sports-related SD rather than
estimating the proportion who were actually participating in
sports (this is because there are no reliable data to estimate
actual recreational sports participation). This has been the
rationale for the use of sensitivity analyses to provide a range
of incidence of community-based sports-related SD. Second,
autopsy rates are very low in France, where they are per-
formed at the discretion of the certifying physician rather than
mandated by law. The present results among young compet-
itive athletes, including the rate of cases without precise
diagnosis, are consistent with the study of the largest cohort
to date performed by Maron and colleagues in the United
States.8 On the other hand, we offered a different view from
the general population with a majority of cases considered
ischemic cardiovascular events but that ultimately remained
without a precise diagnosis. Further efforts for better identi-
fication of cause of death, including postmortem molecular
analysis, are crucial in this context, in which early diagnosis
of familial cardiomyopathy or channelopathy may be vital for
relatives.40

In summary, we have documented a substantially higher
incidence of sports-related SD in the general population than
suspected previously from studies focused on competitive
young athletes. Depending on the degree of underreporting
present in our sample, we estimate from 5 to 17 cases of
sports-related SD occur per million individuals residing in
France per year. Most such events occur in previously healthy
men 35 to 65 years old, happen in a public area, and are
witnessed by bystanders. Given the often predictable setting
of sports-related SD and that prompt interventions including
bystander CPR and defibrillation were significantly associ-
ated with improved survival, these data have implications for
health services planning.

Appendix
Participating Centers
The investigators and coordinators participating in the study were as
follows (numbers given are French administrative division numbers):

02 Aisne, Dr F. Degrootte; 05 Hautes-Alpes, Dr M. Tashan; 06
Côte d’Azur, Dr D. Grimaud; 13 Bouches-du-Rhône, Dr V. Vig; 14
Calvados, Dr D. Bonnieux; 16 Charente, Dr R. Loyant; 17 Charente-
Maritime, Dr A. Mounios; 18 Cher, Dr F. Bandaly; 21 Côte-d’Or, Dr
M. Freysz; 22 Côtes-d’Armor, Dr C. Hamon; 24 Dordogne, Dr M.
Gautron; 25 Doubs, Dr M.C. Maillot; 26 Drôme, Dr C. Zamour; 28
Eure-et-Loir, Dr N. Letellier; 29 Finistère, Dr D. Lazou; 31 Haute-
Garonne, Dr J.L. Ducasse; 32 Gers, Dr J.M. Guez; 33 Gironde, Dr
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Figure 4. Cardiovascular abnormalities associated
with sports-related sudden death in 820 subjects
among the young competitive group (n!50) and
the general population (n!770). HCM indicates
hypertrophic cardiomyopathy; ARVD, arrhythmo-
genic right ventricular dysplasia; VF, ventricular
fibrillation; and LAD, left anterior descending.
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6Cardio&Sport • hors-série

Une cardiopathie chez
un sportif peut être
révélée par la pré-
sence de symptômes

ou, lorsqu’elle est silencieuse, par
les données de la visite de non
contre-indication à la pratique
d’un sport en compétition légale-
ment obligatoire en France. Selon
les recommandations euro-
péennes, cette visite doit com-
prendre un interrogatoire, un
examen physique et un électro-
cardiogramme de repos répété
tous les 2 ans (Fig. 1).
Une bonne connaissance des signes
cliniques, électrocardiographiques
et échographiques du cœur d’ath-
lète est toujours utile pour certains
diagnostics différentiels qui peuvent
être difficiles et réclamer un avis col-
légial (Fig. 2).
Dès que la pathologie cardiovas-

siques. L’arrêt de la pratique spor-
tive ne dispense pas des schémas
thérapeutiques et de surveillance
spécifiques qui ne sont pas
détaillées dans ces recommanda-
tions.

LES EXAMENS
L’échocardiographie transthora-
cique de repos occupe une place
majeure dans ce bilan. Elle pourra
être complétée par les autres tech-
niques d’échographie, parmi les-
quelles l’échocardiographie d’effort
ou post-effort immédiate qui est
relativement peu utilisée dans ces
recommandations. Sa place, en
particulier dans les valvulopathies
et les cardiomyopathies, mériterait
d’être précisée. Cet examen ne pou-
vant cependant reproduire qu’im-

culaire est objectivée, son niveau
de gravité et son retentissement
potentiel à l’effort doivent être
explorés. Le sportif devient un
patient qui doit bénéficier des
classifications de gravité clas-

Bilan cardiologique initial
La détection d'une cardiopathie

Figure 1 – Bilan cardiovasculaire de
base et algorithme recommandés par
la Société Européenne de Cardiologie.
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explanation, ie, that the variability of reported incidences
across different districts reflects a variable degree of under-
reporting. Our estimated incidence of sports-related SD in the
general population is also almost certainly an underestimate.
In addition to underreporting, this is also due in part to the
consideration of the entire 10- to 75-year-old population as
being potentially at risk of sports-related SD rather than
estimating the proportion who were actually participating in
sports (this is because there are no reliable data to estimate
actual recreational sports participation). This has been the
rationale for the use of sensitivity analyses to provide a range
of incidence of community-based sports-related SD. Second,
autopsy rates are very low in France, where they are per-
formed at the discretion of the certifying physician rather than
mandated by law. The present results among young compet-
itive athletes, including the rate of cases without precise
diagnosis, are consistent with the study of the largest cohort
to date performed by Maron and colleagues in the United
States.8 On the other hand, we offered a different view from
the general population with a majority of cases considered
ischemic cardiovascular events but that ultimately remained
without a precise diagnosis. Further efforts for better identi-
fication of cause of death, including postmortem molecular
analysis, are crucial in this context, in which early diagnosis
of familial cardiomyopathy or channelopathy may be vital for
relatives.40

In summary, we have documented a substantially higher
incidence of sports-related SD in the general population than
suspected previously from studies focused on competitive
young athletes. Depending on the degree of underreporting
present in our sample, we estimate from 5 to 17 cases of
sports-related SD occur per million individuals residing in
France per year. Most such events occur in previously healthy
men 35 to 65 years old, happen in a public area, and are
witnessed by bystanders. Given the often predictable setting
of sports-related SD and that prompt interventions including
bystander CPR and defibrillation were significantly associ-
ated with improved survival, these data have implications for
health services planning.

Appendix
Participating Centers
The investigators and coordinators participating in the study were as
follows (numbers given are French administrative division numbers):

02 Aisne, Dr F. Degrootte; 05 Hautes-Alpes, Dr M. Tashan; 06
Côte d’Azur, Dr D. Grimaud; 13 Bouches-du-Rhône, Dr V. Vig; 14
Calvados, Dr D. Bonnieux; 16 Charente, Dr R. Loyant; 17 Charente-
Maritime, Dr A. Mounios; 18 Cher, Dr F. Bandaly; 21 Côte-d’Or, Dr
M. Freysz; 22 Côtes-d’Armor, Dr C. Hamon; 24 Dordogne, Dr M.
Gautron; 25 Doubs, Dr M.C. Maillot; 26 Drôme, Dr C. Zamour; 28
Eure-et-Loir, Dr N. Letellier; 29 Finistère, Dr D. Lazou; 31 Haute-
Garonne, Dr J.L. Ducasse; 32 Gers, Dr J.M. Guez; 33 Gironde, Dr
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Figure 4. Cardiovascular abnormalities associated
with sports-related sudden death in 820 subjects
among the young competitive group (n!50) and
the general population (n!770). HCM indicates
hypertrophic cardiomyopathy; ARVD, arrhythmo-
genic right ventricular dysplasia; VF, ventricular
fibrillation; and LAD, left anterior descending.
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explanation, ie, that the variability of reported incidences
across different districts reflects a variable degree of under-
reporting. Our estimated incidence of sports-related SD in the
general population is also almost certainly an underestimate.
In addition to underreporting, this is also due in part to the
consideration of the entire 10- to 75-year-old population as
being potentially at risk of sports-related SD rather than
estimating the proportion who were actually participating in
sports (this is because there are no reliable data to estimate
actual recreational sports participation). This has been the
rationale for the use of sensitivity analyses to provide a range
of incidence of community-based sports-related SD. Second,
autopsy rates are very low in France, where they are per-
formed at the discretion of the certifying physician rather than
mandated by law. The present results among young compet-
itive athletes, including the rate of cases without precise
diagnosis, are consistent with the study of the largest cohort
to date performed by Maron and colleagues in the United
States.8 On the other hand, we offered a different view from
the general population with a majority of cases considered
ischemic cardiovascular events but that ultimately remained
without a precise diagnosis. Further efforts for better identi-
fication of cause of death, including postmortem molecular
analysis, are crucial in this context, in which early diagnosis
of familial cardiomyopathy or channelopathy may be vital for
relatives.40

In summary, we have documented a substantially higher
incidence of sports-related SD in the general population than
suspected previously from studies focused on competitive
young athletes. Depending on the degree of underreporting
present in our sample, we estimate from 5 to 17 cases of
sports-related SD occur per million individuals residing in
France per year. Most such events occur in previously healthy
men 35 to 65 years old, happen in a public area, and are
witnessed by bystanders. Given the often predictable setting
of sports-related SD and that prompt interventions including
bystander CPR and defibrillation were significantly associ-
ated with improved survival, these data have implications for
health services planning.

Appendix
Participating Centers
The investigators and coordinators participating in the study were as
follows (numbers given are French administrative division numbers):

02 Aisne, Dr F. Degrootte; 05 Hautes-Alpes, Dr M. Tashan; 06
Côte d’Azur, Dr D. Grimaud; 13 Bouches-du-Rhône, Dr V. Vig; 14
Calvados, Dr D. Bonnieux; 16 Charente, Dr R. Loyant; 17 Charente-
Maritime, Dr A. Mounios; 18 Cher, Dr F. Bandaly; 21 Côte-d’Or, Dr
M. Freysz; 22 Côtes-d’Armor, Dr C. Hamon; 24 Dordogne, Dr M.
Gautron; 25 Doubs, Dr M.C. Maillot; 26 Drôme, Dr C. Zamour; 28
Eure-et-Loir, Dr N. Letellier; 29 Finistère, Dr D. Lazou; 31 Haute-
Garonne, Dr J.L. Ducasse; 32 Gers, Dr J.M. Guez; 33 Gironde, Dr
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Figure 4. Cardiovascular abnormalities associated
with sports-related sudden death in 820 subjects
among the young competitive group (n!50) and
the general population (n!770). HCM indicates
hypertrophic cardiomyopathy; ARVD, arrhythmo-
genic right ventricular dysplasia; VF, ventricular
fibrillation; and LAD, left anterior descending.
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explanation, ie, that the variability of reported incidences
across different districts reflects a variable degree of under-
reporting. Our estimated incidence of sports-related SD in the
general population is also almost certainly an underestimate.
In addition to underreporting, this is also due in part to the
consideration of the entire 10- to 75-year-old population as
being potentially at risk of sports-related SD rather than
estimating the proportion who were actually participating in
sports (this is because there are no reliable data to estimate
actual recreational sports participation). This has been the
rationale for the use of sensitivity analyses to provide a range
of incidence of community-based sports-related SD. Second,
autopsy rates are very low in France, where they are per-
formed at the discretion of the certifying physician rather than
mandated by law. The present results among young compet-
itive athletes, including the rate of cases without precise
diagnosis, are consistent with the study of the largest cohort
to date performed by Maron and colleagues in the United
States.8 On the other hand, we offered a different view from
the general population with a majority of cases considered
ischemic cardiovascular events but that ultimately remained
without a precise diagnosis. Further efforts for better identi-
fication of cause of death, including postmortem molecular
analysis, are crucial in this context, in which early diagnosis
of familial cardiomyopathy or channelopathy may be vital for
relatives.40

In summary, we have documented a substantially higher
incidence of sports-related SD in the general population than
suspected previously from studies focused on competitive
young athletes. Depending on the degree of underreporting
present in our sample, we estimate from 5 to 17 cases of
sports-related SD occur per million individuals residing in
France per year. Most such events occur in previously healthy
men 35 to 65 years old, happen in a public area, and are
witnessed by bystanders. Given the often predictable setting
of sports-related SD and that prompt interventions including
bystander CPR and defibrillation were significantly associ-
ated with improved survival, these data have implications for
health services planning.

Appendix
Participating Centers
The investigators and coordinators participating in the study were as
follows (numbers given are French administrative division numbers):

02 Aisne, Dr F. Degrootte; 05 Hautes-Alpes, Dr M. Tashan; 06
Côte d’Azur, Dr D. Grimaud; 13 Bouches-du-Rhône, Dr V. Vig; 14
Calvados, Dr D. Bonnieux; 16 Charente, Dr R. Loyant; 17 Charente-
Maritime, Dr A. Mounios; 18 Cher, Dr F. Bandaly; 21 Côte-d’Or, Dr
M. Freysz; 22 Côtes-d’Armor, Dr C. Hamon; 24 Dordogne, Dr M.
Gautron; 25 Doubs, Dr M.C. Maillot; 26 Drôme, Dr C. Zamour; 28
Eure-et-Loir, Dr N. Letellier; 29 Finistère, Dr D. Lazou; 31 Haute-
Garonne, Dr J.L. Ducasse; 32 Gers, Dr J.M. Guez; 33 Gironde, Dr
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Figure 4. Cardiovascular abnormalities associated
with sports-related sudden death in 820 subjects
among the young competitive group (n!50) and
the general population (n!770). HCM indicates
hypertrophic cardiomyopathy; ARVD, arrhythmo-
genic right ventricular dysplasia; VF, ventricular
fibrillation; and LAD, left anterior descending.
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explanation, ie, that the variability of reported incidences
across different districts reflects a variable degree of under-
reporting. Our estimated incidence of sports-related SD in the
general population is also almost certainly an underestimate.
In addition to underreporting, this is also due in part to the
consideration of the entire 10- to 75-year-old population as
being potentially at risk of sports-related SD rather than
estimating the proportion who were actually participating in
sports (this is because there are no reliable data to estimate
actual recreational sports participation). This has been the
rationale for the use of sensitivity analyses to provide a range
of incidence of community-based sports-related SD. Second,
autopsy rates are very low in France, where they are per-
formed at the discretion of the certifying physician rather than
mandated by law. The present results among young compet-
itive athletes, including the rate of cases without precise
diagnosis, are consistent with the study of the largest cohort
to date performed by Maron and colleagues in the United
States.8 On the other hand, we offered a different view from
the general population with a majority of cases considered
ischemic cardiovascular events but that ultimately remained
without a precise diagnosis. Further efforts for better identi-
fication of cause of death, including postmortem molecular
analysis, are crucial in this context, in which early diagnosis
of familial cardiomyopathy or channelopathy may be vital for
relatives.40

In summary, we have documented a substantially higher
incidence of sports-related SD in the general population than
suspected previously from studies focused on competitive
young athletes. Depending on the degree of underreporting
present in our sample, we estimate from 5 to 17 cases of
sports-related SD occur per million individuals residing in
France per year. Most such events occur in previously healthy
men 35 to 65 years old, happen in a public area, and are
witnessed by bystanders. Given the often predictable setting
of sports-related SD and that prompt interventions including
bystander CPR and defibrillation were significantly associ-
ated with improved survival, these data have implications for
health services planning.

Appendix
Participating Centers
The investigators and coordinators participating in the study were as
follows (numbers given are French administrative division numbers):

02 Aisne, Dr F. Degrootte; 05 Hautes-Alpes, Dr M. Tashan; 06
Côte d’Azur, Dr D. Grimaud; 13 Bouches-du-Rhône, Dr V. Vig; 14
Calvados, Dr D. Bonnieux; 16 Charente, Dr R. Loyant; 17 Charente-
Maritime, Dr A. Mounios; 18 Cher, Dr F. Bandaly; 21 Côte-d’Or, Dr
M. Freysz; 22 Côtes-d’Armor, Dr C. Hamon; 24 Dordogne, Dr M.
Gautron; 25 Doubs, Dr M.C. Maillot; 26 Drôme, Dr C. Zamour; 28
Eure-et-Loir, Dr N. Letellier; 29 Finistère, Dr D. Lazou; 31 Haute-
Garonne, Dr J.L. Ducasse; 32 Gers, Dr J.M. Guez; 33 Gironde, Dr

36%

6%

10%4%
4%

6%

4%

4%
2%
2%
2%

8%

4%

2%
2% 2% 2%

Young Competitive Athletes

Unexplained
Coronary heart disease
HCM
Possible HCM
ARVD
Congenital heart disease
Dilated cardiomyopathy
Myocarditis
Early repolarization syndrome
Wolff-Parkinson-White
Long QT syndrome
Primitive VF
Mitral-valve prolapse
Tunneled LAD coronary artery
Commotio cordis
Ruptured ascending aorta
Epilepsy

78%

19%

General Population 
(except young competitive athletes) 

Unexplained
Coronary heart disease
HCM
Possible HCM
ARVD
Dilated cardiomyopathy
Myocarditis
Primitive VF
Stroke
Ruptured cerebral artery
Aortic valve stenosis

Figure 4. Cardiovascular abnormalities associated
with sports-related sudden death in 820 subjects
among the young competitive group (n!50) and
the general population (n!770). HCM indicates
hypertrophic cardiomyopathy; ARVD, arrhythmo-
genic right ventricular dysplasia; VF, ventricular
fibrillation; and LAD, left anterior descending.
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explanation, ie, that the variability of reported incidences
across different districts reflects a variable degree of under-
reporting. Our estimated incidence of sports-related SD in the
general population is also almost certainly an underestimate.
In addition to underreporting, this is also due in part to the
consideration of the entire 10- to 75-year-old population as
being potentially at risk of sports-related SD rather than
estimating the proportion who were actually participating in
sports (this is because there are no reliable data to estimate
actual recreational sports participation). This has been the
rationale for the use of sensitivity analyses to provide a range
of incidence of community-based sports-related SD. Second,
autopsy rates are very low in France, where they are per-
formed at the discretion of the certifying physician rather than
mandated by law. The present results among young compet-
itive athletes, including the rate of cases without precise
diagnosis, are consistent with the study of the largest cohort
to date performed by Maron and colleagues in the United
States.8 On the other hand, we offered a different view from
the general population with a majority of cases considered
ischemic cardiovascular events but that ultimately remained
without a precise diagnosis. Further efforts for better identi-
fication of cause of death, including postmortem molecular
analysis, are crucial in this context, in which early diagnosis
of familial cardiomyopathy or channelopathy may be vital for
relatives.40

In summary, we have documented a substantially higher
incidence of sports-related SD in the general population than
suspected previously from studies focused on competitive
young athletes. Depending on the degree of underreporting
present in our sample, we estimate from 5 to 17 cases of
sports-related SD occur per million individuals residing in
France per year. Most such events occur in previously healthy
men 35 to 65 years old, happen in a public area, and are
witnessed by bystanders. Given the often predictable setting
of sports-related SD and that prompt interventions including
bystander CPR and defibrillation were significantly associ-
ated with improved survival, these data have implications for
health services planning.

Appendix
Participating Centers
The investigators and coordinators participating in the study were as
follows (numbers given are French administrative division numbers):

02 Aisne, Dr F. Degrootte; 05 Hautes-Alpes, Dr M. Tashan; 06
Côte d’Azur, Dr D. Grimaud; 13 Bouches-du-Rhône, Dr V. Vig; 14
Calvados, Dr D. Bonnieux; 16 Charente, Dr R. Loyant; 17 Charente-
Maritime, Dr A. Mounios; 18 Cher, Dr F. Bandaly; 21 Côte-d’Or, Dr
M. Freysz; 22 Côtes-d’Armor, Dr C. Hamon; 24 Dordogne, Dr M.
Gautron; 25 Doubs, Dr M.C. Maillot; 26 Drôme, Dr C. Zamour; 28
Eure-et-Loir, Dr N. Letellier; 29 Finistère, Dr D. Lazou; 31 Haute-
Garonne, Dr J.L. Ducasse; 32 Gers, Dr J.M. Guez; 33 Gironde, Dr
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Figure 4. Cardiovascular abnormalities associated
with sports-related sudden death in 820 subjects
among the young competitive group (n!50) and
the general population (n!770). HCM indicates
hypertrophic cardiomyopathy; ARVD, arrhythmo-
genic right ventricular dysplasia; VF, ventricular
fibrillation; and LAD, left anterior descending.
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30	  ans,	  triathlon	  



30	  ans,	  triathlon	  



WPW	  



QT	  long	  congénital	  



•  Risque	  de	  TdP/FV	  
	  
•  +	  fqte	  canalopathie	  
	  
•  Incidence	  :	  0,4	  %	  
des	  athlètes,	  F>H	  

•  LQT1	  très	  exposé	  à	  
l’effort	  (KCN	  Q1)	  

QT	  long	  congénital	  



Test	  géné-que	  

Asymptoma-que	  avec	  QT	  long	  

ATCD	  familial	  de	  mort	  subite	  

QT	  long	  congénital	  

SPORT	  DE	  COMPETITION	  
	  

•  Phénotype	  +	  /	  Symptoma-que	  :	  NON	  
•  Phénotype	  +	  /	  Asymptoma-que	  
•  Phénotype	  +	  /	  Asymptoma-que	  traité	  	  	  	  	  	  ?	  
•  Phénotype	  -‐	  /	  Génotype	  +	  
	  



Coronaires	  

Naissance	  /	  Trajet	  
Anormal	  

Pont	  Musculaire	  

Trajet inter-artériel « tueur »
CG naissant 
du sinus droitdu sinus droit

Trajet entre 
l’AP et l’Ao

Trajet inter-artériel



Valves	  /	  Aorte	  

PVM	  
Dissec-on	  Aor-que	  



•  PaFent	  de	  19	  ans,	  congolais	  
•  ATCD	  :	  0	  
•  Arrêt	  cardiaque	  pdt	  match	  de	  foot	  (loisir)	  
•  No	  flow	  5	  min,	  low	  flow	  10	  min	  
•  Pompiers	  :	  CEE	  par	  DSA	  	  
•  Retard	  mental	  et	  syndrome	  frontal	  séquellaire	  

Autres	  MS	  …	  



ECG	  



•  2	  tests	  d’effort	  maximaux	  négaFfs	  
•  Test	  à	  l’ajmaline	  négaFf	  
•  Coro	  normale	  
•  ETT	  -‐	  IRM	  cardiaque	  normale	  
•  PTV	  négaFfs	  
•  Monitorage	  ECG	  >	  1	  mois	  normal	  

Bilan	  é-ologique	  



–  Pas	  de	  vulnérabilité	  atriale	  
–  SVP	  négaFve	  
–  Test	  à	  l’Isuprel	  

EEP	  

Tachycardie	  Ventriculaire	  
Polymorphe	  Bidirec-onnelle	  



7	  mois	  plus	  tard	  
Au	  cours	  d’un	  effort	  pour	  ra_raper	  le	  tram	  

Evolu-on	  



>	  35	  ans	  

explanation, ie, that the variability of reported incidences
across different districts reflects a variable degree of under-
reporting. Our estimated incidence of sports-related SD in the
general population is also almost certainly an underestimate.
In addition to underreporting, this is also due in part to the
consideration of the entire 10- to 75-year-old population as
being potentially at risk of sports-related SD rather than
estimating the proportion who were actually participating in
sports (this is because there are no reliable data to estimate
actual recreational sports participation). This has been the
rationale for the use of sensitivity analyses to provide a range
of incidence of community-based sports-related SD. Second,
autopsy rates are very low in France, where they are per-
formed at the discretion of the certifying physician rather than
mandated by law. The present results among young compet-
itive athletes, including the rate of cases without precise
diagnosis, are consistent with the study of the largest cohort
to date performed by Maron and colleagues in the United
States.8 On the other hand, we offered a different view from
the general population with a majority of cases considered
ischemic cardiovascular events but that ultimately remained
without a precise diagnosis. Further efforts for better identi-
fication of cause of death, including postmortem molecular
analysis, are crucial in this context, in which early diagnosis
of familial cardiomyopathy or channelopathy may be vital for
relatives.40

In summary, we have documented a substantially higher
incidence of sports-related SD in the general population than
suspected previously from studies focused on competitive
young athletes. Depending on the degree of underreporting
present in our sample, we estimate from 5 to 17 cases of
sports-related SD occur per million individuals residing in
France per year. Most such events occur in previously healthy
men 35 to 65 years old, happen in a public area, and are
witnessed by bystanders. Given the often predictable setting
of sports-related SD and that prompt interventions including
bystander CPR and defibrillation were significantly associ-
ated with improved survival, these data have implications for
health services planning.

Appendix
Participating Centers
The investigators and coordinators participating in the study were as
follows (numbers given are French administrative division numbers):

02 Aisne, Dr F. Degrootte; 05 Hautes-Alpes, Dr M. Tashan; 06
Côte d’Azur, Dr D. Grimaud; 13 Bouches-du-Rhône, Dr V. Vig; 14
Calvados, Dr D. Bonnieux; 16 Charente, Dr R. Loyant; 17 Charente-
Maritime, Dr A. Mounios; 18 Cher, Dr F. Bandaly; 21 Côte-d’Or, Dr
M. Freysz; 22 Côtes-d’Armor, Dr C. Hamon; 24 Dordogne, Dr M.
Gautron; 25 Doubs, Dr M.C. Maillot; 26 Drôme, Dr C. Zamour; 28
Eure-et-Loir, Dr N. Letellier; 29 Finistère, Dr D. Lazou; 31 Haute-
Garonne, Dr J.L. Ducasse; 32 Gers, Dr J.M. Guez; 33 Gironde, Dr
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Place	  du	  test	  d’effort	  ?	  

SYSTEMATIC REVIEW

Utility of Exercise Electrocardiography in Pre-participation
Screening in Asymptomatic Athletes: A Systematic Review

Danny A. J. P. van de Sande1 • Michelle A. W. Breuer2 • Hareld M. C. Kemps1

! Springer International Publishing Switzerland 2016

Abstract
Background Although test characteristics of exercise

electrocardiography are well established in symptomatic

patients, data on healthy athletes are scarce. This system-
atic review focuses on the diagnostic utility of exercise

electrocardiography for the detection of coronary heart

disease in athletes during pre-participation screening.
Objectives This systematic review evaluated the preva-

lence of an abnormal exercise test result and the positive

predictive value of exercise electrocardiography in
asymptomatic athletes. In addition, the long-term prognosis

of a false-positive test result was evaluated.

Methods An electronic search was performed using the
Cochrane Library, PubMed, and MEDLINE. Only studies

using exercise electrocardiography in an unselected popu-

lation of asymptomatic athletes were included. Data on
population characteristics, cardiovascular risk factors,

exercise test parameters, left ventricular hypertrophy, and

morbidity/mortality were extracted and analyzed.
Results The mean prevalence of an abnormal exercise

test result was 0.6 % (range 0–29 %), with a positive
predictive value of 9 % (range 0–55 %). Left ventricular

hypertrophy was observed in 57 % of the athletes with an

abnormal exercise test result, in 50 % of the athletes with a
false-positive exercise test result, and in 24 % of the

athletes with a normal exercise test. Among athletes with a
false-positive test, only one athlete (3 %) experienced a

possible cardiac event.

Conclusion This systematic review revealed a relatively
low prevalence of positive exercise test results in asymp-

tomatic athletes, but a very poor positive predictive value.

There were insufficient data available to determine the
prognostic implications of false-positive test results in

asymptomatic athletes.

Key Points

The prevalence of a positive exercise test result is
low in unselected asymptomatic athletes.

The positive predictive value of exercise
electrocardiography is poor in asymptomatic

athletes.

Prognostic implications of a false-positive exercise

test result remain unclear.

1 Introduction

Regular physical activity improves cardiovascular health

and reduces mortality and morbidity. In particular, regular

exercise at a moderate intensity was shown to reduce the
risk for future cardiovascular events [1]. However, during

and after vigorous exercise, sudden cardiac death (SCD)

occurs with an incidence of 4.6 events per million per year
[2], indicating that exercise may also serve as a trigger for
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Veldhoven, The Netherlands

123

Sports Med

DOI 10.1007/s40279-016-0501-5

32	  664	  Athlètes	  Asymptoma-ques	  
Age	  moyen	  32	  ans	  (21-‐67	  ans)	  
H	  :	  79	  %	  
41	  %	  sans	  FdR	  CV	  

Epreuve	  d’effort	  anormale	  :	  0,6	  %	  (0-‐29	  %)	  
!	  avec	  âge	  

VPP	  (sur	  2573	  pa-ents)	  :	  9	  %	  



Conclusion	  :	  MS	  du	  spor-f	  
•  <	  35	  ans	  

ü  Excep-onnelle	  mais	  drama-que	  
ü  ECG	  efficace	  -‐	  discuté	  sur	  des	  critères	  médico-‐économiques	  
ü  Certaines	  pathologies	  «	  invisibles	  »	  
	  

•  >	  35	  ans	  
ü  ques-on	  de	  la	  cardiopathie	  ischémique	  :	  sa	  préven-on	  /	  son	  dépistage	  


