Prevalence et mécanismes de la

\\Q)

Smort subite
corongfre chez le sportif < 35 ans

Sebastien Hascoet &
& Hopital Marie Lannelongue o

i Plessis-Robinson &

GROUPE*
HOSPITAPLIER

LruneorcUl o~ SAII;PI’I JOSEPH

GRC' 2“2] Passion Communication Education

France 28¢ édition ler au 3 décembre 2021



DECLARATION DE LIENS D' INTERET AVEC
LA &RESENTATION

QJ
&
0(‘

Nomde I’ orateur eSebastlen HASCOET, Le Plessis-Robinson

&oo \6\@'
\@
Y Je n'ai pagﬁe lien d'intérét potentiel a déclarer en relation avec cette &
(]
presentat@f‘] &
Q
/\o"% @6“2'
o o‘\@
®Q~ \}\\
© S
o &
S g
<9
o
‘%Q’C\Q}
@
@
&O
<>
C)\».
&
©
(1/'\
q/Q

GRC' 2“2] Passion Communication Education

France 28¢ édition ler au 3 décembre 2021



Table 1 Comparison of two nationwide studies of sudden cardiac death in the young.

Denmark [5]

Australia and New Zealand [6]

............................................................................................................................

Study design
Age range
Source of cases

Case collection period

&

N

1 to 33@ears
N

De@rnnenrs of forensic medicine,

o .
Bospital pathology departments,

@Q{b Death certificates

7 years (2000 - 2006)

1 to 35 years

Forensic pathology centres,

Coronial registry,

Births, deaths and marriages registry
3 years (2010-2012)

Demographics ‘,\\00
Number of cases 0600 314 autopsied SCD 490 SCD
& 156 non-autopsied SUD
Male sex &o\\:‘@ 67% 72% a
Mean age at death (years) 29 24 . (‘\‘é
X N\
Incidence rate %Q}\\e' 1.9 per 100,000 persons/year* 1.3 per 100,000 persons/year Q,é\
p @
' ‘\@@ 2.8 per 100,000 persons/ year (\\e}\
Circumstancg®at death Q)Q")
At resgs¥ 50% 43% 6@6‘
Slegp™ 34% 38% RS
il iz , &
é@ys:ca] activity 11% 15% N
A QO
Qf?t:stmortem findings @Q
Unexplained SCD 43%* 40% o\‘\,@'
Explained SCD 57%" 60%
Ischaemic heart disease 13%* aa@u
* : y P 0y
Inherited cardiomyopathy 7% A\@@ 16%
Myocarditis 7%"* &© 7%
Aortic dissection 7%:* /\oo" 4%
o
Abbreviatiosn: SCD, sudden cardiac death; SUD, sudden unexpected death. @0
*Autopsi nl
utopsied SCD cases only (19(1/
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= 606000 death¥in France in 2017
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Taux compara(tagfzﬁe mortalité (p. 100 000) par sexe et groupe de causes de déces (1) \@e.’}
R\
& &
%5‘ Mal. infectieuses Causes de et
<8 Maladies et parasitaires, décés non ¥
Q,O\‘ cardio- mal. de l'appareil Autres Morts déclarées .gﬁ Toutes
@0 Tumeurs vasculaires respiratoire maladies violentes mal défégfés causes
N \\
SHommes Q@Q
2014 213 129 47 11 55 ,\o\‘;‘ 53 608
Femmes 2
2014 116 73 24 75 21 & 30 339
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| E@ES par accidents ﬂDI'I'IESﬂqLIES en France
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Envover 3 un ami
_Dfe_p?;__p_ﬁ.r__a_c;.c;_lq&gt_; Depuis le ler janvier Chaqgue annge en France, prés d€ 20.000 personnes
domestiques %@rance 503 decedent suite 3 un accident de |3 WeegQuUIrante Sef® 55
I A "{o R L. J décés par jour, 1 toutes les 26 minutes environ
I] @Q (compteur). Les hommes meurent plus les femmes
@ Begiic que vous Btes d'accidents de la vie courante. @
<0 % &
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o &
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Mortalite - Deces dus aux accidents de la route en France @0
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Envover a un a}@
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‘19 Mortalité - Décés dus aux Depuis le 1ler janvier Chaque jour en France, prés,@é 10 personnes meurent
accidents de la route en 152 d'un accident de la route, ;—"\@l une peonne toute
Eramea =TI Lo /. 3henviron (compteur). Cela repréfgnte 3.4778 décés Jt
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: ﬁ (%)
.] Depuis gue vous etes {Qf"
connects N
&o
=% laffiche cette stat = . 0 J o\)%
W= sur mon zite ! <
O -
®Q~
©
N
Jv

GRC' 2“2] Passion Communication Education

France 28¢ édition ler au 3 décembre 2021



An estimate of traumatic dgaths related to sport in France in 2010
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Haute et m’oyenne montagne  n=99 40%
Sportg«@quathues n=50 20% .
Chaé‘se n=27 11% &
A“fr moteur n=23 9% 5
{Q
b‘° Sport mécanique n=23 9% &
<<Lc,\fo Air sans moteur n=20 8% &
S > A o
O Equitation n=2 &
o .
Pétanque n=1 S
Rugby n=1 &
¥
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Causes’mort subites
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» Cardio-vascuiaires essentiellement
@QK
- CMH Z’\{MD ‘6@}&'
@éz Q)@é\\
- D%\VD @&Q}\
o\\pb . . ) %®®Q
Cgp?nalad|e coronaire précoce &
O . . . ,\ob\}
+ - malformations congenitales corona|re&§e@‘2
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Causes’mort subites
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Causes mort subites: role de |'age
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Cardiopathies cgngemtales de I'adulte
« ACHD&» (autrefois GUCH)
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Phys. Act. related risk in CHD
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Systematic, r\e‘vbloew of 31 studies o

621 chllqleren and ACHD °

23 swd ies + ) @f

NG ‘adverse events Q"
Duppen Int J Cq&ﬂlol 2013
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Exercice related risk CHD

\\?’
&
S
SNy

O

= (Critical a@?tlc stenosis &
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»* Uncontrolled arrhythmias &

GRC' 2“2] Passion Communication Education

France 28¢ édition ler au 3 décembre 2021



Suddern death - CHD
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25790 aduItSeQ\?wth CHD
171 SD Q@9% awake — 11% sleep — 10% exercise)
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@s«icauses

Mallgnant arrhythmias

"9 Exercise-induced hypertension
3 Aortic dissection &
e Myocardial ischemia &8
<o Heart failure exacerbation K
© Worsening cyanosis &

v Syncope &
Sudden cardiac death &

()
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Impact sport / antmoagulaﬁon

GRC' 2“2] Passion Communication Education

France 28¢ édition ler au 3 décembre 2021



Suddern death - CHD
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Fallot @Q@
CC-TGA |

D- TGA&‘atrlaI switch (80% during exercise)
Le@ﬁ-5|ded obstructive lesions

Q‘lx

E|senmenger syndrome ©

Ebstein anomaly
< Khairy CJC 2014
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11 ans agenesie valve pulm opere melody dans
bioprathese fracturee
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T 1 BAV vagal
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. ; o
16 coronaires | — 1 pont musculaire

o ' / ,006\
@0% 14 IDMA : 56% <
N - > 35 ans sauf 1 (thrombotique) 1 AN R o
(19(1’ - 64% révélés par un ACR OLo R
- 57% avaient des FDRCV &o“’@

71% ont eu un ECG normal

- 50% ont eu une épreuve d’effort normale c\'@%
- 29% avaient des signes fonctionnels ‘e‘"@
- 50% 1T / 43% 2T / 7% 3T &
&O
o%
<0

ANOCOR : Anomalie de naissance des coronaires. CAVD : Cardiopat rythmogéne du ventricule droit. ECG :
électrocardiogramme. FDRCV : Facteur de risque cardiovasculaire. | . infarctus du myocarde athéromateux.

HM : hyperthermie maligne. RP : repolarisation précoce. 1T : rgo%o-tronculaira. 2T : bi-tronculaire. 3T : tri-
tronculaire. Vv
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Figure 9 : Les principales étiologies des accidents cardiovasculaires (ACV)\n=25). ACR : arrét cardia-respiratoire.
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Observed Prevalenc \%AADCA on Cardiac Testing BCTWCCH O 09"/ and O 83"/
' ° ' o
Study # AAOCA/Total Prevalence [95% Confidence Interval] Study # AAOCA/Total Prevalence [95% Confidence Interval] Weight (%)
Krasuski 2011 301210700 014% Werner 2001 8/62.120 oo ® : 376
Correia 2010 6/3,006 015% Thankavel2015 14/6,428 0.22% = — 1 3167
Tuncer 2006 109/70,850  015% Lytrivi 2008 i 5 1 Weighted = 015% [0.00%-0.54%] B
¥ildiz 2010 UMAST  019% Pooled: 73204 ocon ) [@=— ! 12 = 98.4%, p < 0.001 116
Tuo 2013 713,026 0.23% 3
Turkmen 2013 137/53,655 0.26% 1
Ghadri 2014 259782 0.26% Srinivasan 2008 4/1,495 3.35
Gol 2002 156/58023  0.27% Sato 2005 401153 34
Ouali 2009 207,330 0.7% Knickelbine 2009 16/4,543 162
Yuksel 2013 4116573 0.28% Yang 2010 /6014 166
Harikrishnan 2002 21/7.400 0.28% Komatsu 2008 173,910 360
Click 1989 73/24,950 0.20% Namgung2014  48/8.864 370
Altin 2015 17/5,548 261 Xu 2012 73N2145 in
Kaku 1996 56/17,731 286 Cheng2010 233,625 359
Pillsi 2000 4614424 283 Fujimoto 2011 38/5,869 366
Aydinlar 2005 39/12,059 2.80 Park 2013 11,582 337
Correia 2004 133660 245 Krupinski 2014 54/7115 368
Akpinar 2013 101/25,368 290 Graidis 2015 202,572 352
Barriales-Villa 2006  98/23,300 289 oo 2013 728,522 Al
Donaldson 1982 42/9,153 275 Pan 2015 £7/7469 168
Karaca 2007 351574 270 Turkvatan 2013 2312375 —_-—— 3.50
L 264 chabestari2012  28/2697 —_— 153
Spacoon 271 Erol20m 23/2,006 [ S 346
Tecar 2002 258 zhang 2010 201,870 —_— 143
Kardos 195 Andreini 2010 302757 — 353
Zlu:jg:; 1aes AN zzﬁguig Nasis 2015 10779774 — 170
Topaz 1992, Qq’ 78/13,010 ! s iy - — i
Kibris 10780 4477000 063% g s ] &
i B iy rY. Cheezum 2017 103/5,991 R — 15 &
00D gabs0 — ¥l Ghadri 2014 38/1,750 i | ——— a,ygo
Wilkins 1988 80/10,661 075% | - by sssfionasz @ N i i ) R b n I |T
Chaitman 1976 313750 0.83% | —— i Fe 86 pe000 \'Qfo area orma y
Garg 2000 34/4100 0.83% —— T N
Engel 1975 41/4,250 096% [ — Ripley 2014 V659844 019% - 1 176
Ugalde 2010 12010000  1.29% 1 g L 1
Angelini 1999 3471950 : " :
— 0.44% [0.37-
Pooled: 2166/708.238  0.31% ? ng::: f E';f‘;g',,:’ﬂ g:g?;’n] + Weighted = 0.70"§0Q -
1 1 - 9773, 1% 0.001
1 1 S
i ) c 4 s S Lo — i & o k3 i cor
Invasw.e Caoronary 0% 0.5% 1.0% 1.5% 2.0% 2.5% NO.TIII'IVEISIV.E 0% 0.5% 1.0% 1 . 20% 25% cheezum et Gl.
Angiography Cardiac Imaging J Am Coll Cardiol 2017

Q.

O

Important inclusion bias: referral mode, dia%;gé%is tool ...
T
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study in adolescents: sy@gf‘emalc screening with MRI and ECG
‘Q}\Q’ . :
&S Angelini P. J Am coll Cardiol 2018
R
o
5255 middl€ and high school students from Texas
X
s
O
Q
&6
¥ @
<9 Total Cohort 11-14 ¥rs of Age =15 ¥rs of Age &
'e?’ (N =5243) (n = 4,310) (n= 897) ;\(‘\@’
b?p‘\\ n Frequency (%) 95%, C1 n Frequency (%) n quug‘??y (%)
Ay ﬁgh-rg@zardhwscular condition 10 <1.34> 1.04-1.68 57 1.32 13 'b& 1.45
&

High—é?k ACADS 23 0.44 0.28-0.66 20 046 3 %é@Q 033
A8ft ACADS with intramural course g 0.1 0.04-0.25 6 014 0 0.00
OQP Right ACADS 17 032 0159-052 14 032 \)cj\\%' 033
O  High-risk cardiomyopathy 14 0.27 0.15-0.45 [ 014 Qﬁob 8 0.89
q,Qq’ Dilated cardiomyopathy n 0.21 0.10-0.38 5 012 \0@’ 6 0.67
Hypertrophic cardiomyopathy 3 0.06 0.01-0.17 1 D.Q@)° 2 022
High-risk electrocardiographic conditions 33 0.63 0.43-0.88 31 C\@Dﬁ"l 2 022

Brugada syndrome 1 0.02 0.00-0.10 0 ‘Q?’Q 000 1 o1

<

‘Wolff-Parkinson-White syndrome 3 0.06 0.01-0.17 3 6\{9 007 0 0.00

QTc interval =470 ms 29 0.55 037-0.19 %g& 065 1 o1

QTc interval =490 ms 5 0.09 ACg 0.12 0

o

ACAOS = anomalous ongin of the right or left cononary artery from an ectopic coronany artery wrd'l\@mn'umlcc-urﬁe; 0l = confidence interval

%
o
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Connexions proximales anormales des artéres coronaires

préinfundibulaire
rétroinfundibutiaire
— Préaorticue

retroaortique
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Connexions proximales anormales des artéres coronaires

Trajets possibles d’un tronc gauche
S

connegté avec le sinus droit
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= Surface < 4mm?

= Dustance du trajet intramural (>1gmm)
S

= Stenose > 50% &

Q
= Reduction calibre proximalg"®
Q0

X
&
Q

N
v Ashrafpoor et al, Eur Radiol 2014
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10 yo — symptomatic
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Deaths Attributed

Sudden Deaths to CAA
@) Study
First Author, Year (Ref. #) Pupulat{'qﬁ\ N Duration, yrs Total, n (%) Cardiac, n n Incidence
Wren et al., 2000 (81) England, ch'%-r nlto 806,000 10 270 (0.03) 26 0 0
20 ye age
Eckart et al., 2004 (82) U.S. rr%lﬂiry recruits 6,300,000 25 126 (0.002) 64 21 1in 300,000
o
Corrado et al., 2006 (83) I'ta{y,\ popula'tlon 12-35 yrs of 4,379,900 26 - 320 21 1in 208,567 &S\\
'@"o, age \(\\\Q
Redelmeier and Greenwald @ Runners from 26 U.S. 3,292,268 30 26 (0.0008) 21 2 1in 1,646,134 Q)é\
2007 (84) @o" marathons ‘Q}\Q
AN
Maron et al., 2009 (@) U.S. competitive athletes ~ 27 1,866 (*) 1,049 e ! beé'
Chugh et al., 20Q@ (86) Oregon county, children 660,4861 3 8 (") 3 0 * ,@Q’
\'\o =17 years of age N
Harris et C'QIZI'IIJ (87) U.S. triathletes 959,214 3 14 (0.007) 7 1 1in 895\214
Harmg@et al., 2011 (88) NCAA athletes 393,932 5 20 (0.02) 45 * ,\obo *
q Q
AN [\%

*Not reported. 1Total population of Multnomah County, Oregon, including children and adults. Adapted with permission from Pefalver et al. (89). o\‘)@

CAA = coronary artery anomalies (comprising all types of CAA; anomalous aortic origin of a coronary artery subtype not reported); NCAA = I"éaxianaL Collegiate Athletic Ch t dl
\ eezum et al.

J Am Coll Cardiol 2017

Association; 5CD = sudden cardiac death. C\Q
‘ f'ge’

High variability between 1/208 567 and 1/1 646 134: young agg “intense sport?

&O
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@‘ﬁlOCOR registry
Kousm{g? A et Al. Congenit Heart Dis 2017
\

&

QJQ

&
Analysis from qusfve and/or computed tomography coronary angiography

Ectopic artery assessment: <k O 92 ,
pi Y iy Connexion assessment: k=0,5

Q»
Mgiographic’g.\ L Angiographic committee IHITIC(I COUI"SC GSSQSSI’\'\el‘lT ]@EO 326
Ectopic artery LM LAD Q,C.x RC Other Total

& Connection CA CS PS AS AA SC PA Total e — t@b(\
Investigators LM 51 %6 3 0 3 59 Investigators CA 118 38 0 0 0 2 0 158 Initial course PP RP PA RA @P Other UN Total
LAD 2 {Qﬁ) 1 0 2 25 cs 40 147 2 2 12 0 0 203 irvastiBors PP s 1 & 11 o s
Cx @ 0 219 1 3 22 P 1 100 00 0 2 o 2 g\ S .
RC &03 0 1157 0 16l :SA g g g é g g g 13 PA 0 lszB 10 2 1 0 105
Other 0% o 0 0 0 1 1 sc 5 00 0 0 4 1 10 RA & B 100 0 1 0 113
Total <O~ 59 22 224 158 9 472 -, E o o0 00 3z 3 N é 4 0 0 4
) Total 164 191 2 3 24 6 3 393 3::“" i 12 32 72 g é g 1;:
Abbreviations: Cx, mflex artery; LAD, left anterior descending Total 0\ 26 42 141 217 11 4 2 443
artery; LM, left I@In artery; RC, right coronary artery. Abbreviations: AA, ascending aorta; AS, appropriate sinus; CA, contralat- \}
eral artery; F:S' contralateral sinus; PA, pulmonary artery; PS, posterior Abbreviations: N? mal course; PA, preaortic course; PP, prepulmonary
Qq’ sinus; SC, single coronary artery. course; RA, ret(& rtic course; RP, retropulmonary course; UN, undeter-
q’ mined coug@
Préaortic course assessment: A
- 2
k=0,497 &
Angiographic committee 5
\Z
Preaortic  Other &
course courses® Total O
R .- . .
Investigators Preaortic course 78 - 105 A need for very expeomenced specialist for good diagnosis
Other courses® 63 275 338
Total 141 302 443 Agéh‘rlonal problem for screening
*Induding undetermined course. (1/'\
r@
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Surgical techniques
unroofing

@
Unrooﬁ\nﬁ‘\\éf Intramural Segment
0"9
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Surgical techniquesg#®

PA translocation s
(QQ;

&
14 patients (35%) @Q@&)

N4
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Surgical Techniques#*

C. reimplantation
@QJ

Qo
O
5§

&

Coronary Translocation ~ M.Mery et al

2 patients
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Surgical Techniques <
Myocardial unrooflﬁg
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Fistules coronaires

atypiques &
Scintigraphie myocardique : hypofixation inférieure a g@ﬁort — FE VG 58% - 61% post-
effort o

(I/Q(l/
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‘19
AVANT EMBOLISATION APRES EMBOLISAmN

N
Contrdle a 3 mois : ,@«'@9
* Scintigraphie : régression de I'laspect d’ischémie mfeg%ure —amélioration de la
fonction VG (FE = 70% a l'effort) @o\
* Scanner : occlusion complete de la fistule %\©®
"19
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Ponts Myocardigues

N
Q}b
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&
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o
\@4?2 ans — mort subite au football

&
P
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Prévalence et mecanlsmes de la mort
+ Subite
coronalr@fl les a I'absence d’activité

ghymgue < 35ans
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