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Heart condition, heat combined to
kill River Bluff football player, coroner
savs
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Surviving sudden cardiac
arrest: One teen athlete's
story




3aboneBaeMoCTb

1. B CcTpyKTYypEe BHe3anHou cMepTn cpedu CnopTCMEHOB
bonee 50% npuxoauTcs Ha cepaevyHO-COCYyaNCTbIE
3aboreBaHus

2. B cpeaHem ot 0,5 00 20% Ha 100TbIC.HAaceneHns B roa

3. HepoaBHasa oueHka 3aboneBaemoctu BCC
BapbupoBanucb ot 1 4o 40 000 n ot 1 go 80 000

Harm@T KGO DFCMEMDE IEEM% S. Incidence of sudden cardiac death in athletes: a state-of-the-art review.
Br J Sports Med. 2014 Aug;48(15):1185-92



CTtaTucTtmnka no gaHHbIM
CLUA
1. B 2 pasa yalle y cnropTcMeHoB
2. B 2-3 pa3a valle BcTpeyaeTcs y MY>KUNH, YEM Y KEHLMH?
3. AdpoamepuKaHLbl B OonbLLen rpynne pmucka
4. Yalle BcTpeyaeTcd B Taknx Buaax crnopra Kak:

T
»-DOackeTbon R N
RIS A
° -MNJiaBaHMNe *h kKKK KKk

*-yTOON
* -KpOCC-KaHTpKU/Tpek®

Berger, S., Sudden cardiac arrest and death in children.

Corrado, D., et al., Does sports activity enhance the risk of sudden death in adolescents and young adults? J Am Coll Cardiol.

Maron, B.J., et al. Prevalence of sudden cardiac death during competitive sports activities in Minnesota high school athletes. J Am Coll Cardiol.
Van Camp, S.P, et al., Nontraumatic sports death in high school and college athletes. Med Sci Sports Exerc.

Harmon, K.G., et al., Incidence of sudden cardiac death in National Collegiate Athletic Association athletes. Circulation.
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QOverall

1 in 53,703 athlete-years™

Men's Soccer: 1 in 23,689
Men’s Football: 1 in 35,951

Gender Males: 1 in 37,790 Females: 1in 121,593
Race Black: 1in 21,491 White: 1 in 68,354

Hispanic: 1 in 56,254
Sports Men’s Basketball: 1 in 8,978 N/A

Table 1. Risk factors for sudden cardiac death in National Collegiate Athletic Association (NCAA)

athletes.

Meagan M. Wasfy, M.D.; Adolph M. Hutter, M.D.; Rory B. Weiner, M.D.Massachusetts General Hospital, Boston, Massachusetts,SUDDEN

CARDIAC DEATH IN ATHLETES ,MDCVJ | Xl (2) 2016, houstonmethodist.org/debakey-journal




CTtaTtucTunka no AaHHbIM ['epmMaHunm
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Bohm P, Scharhag J, Meyer T.,Eur J Prev Cardiol. 2016 Apr;23(6):649-56. Data from a nationwide registry on sports-related sudden cardiac deaths in Germany.
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BHesanHasa cepaeyvHas cmepTb Y HeMmonogbix cnoptecmeHos / M. O. Llapesa, HO. I'. LWeapL, // 3BecTus BbicLLMX y4eOHbIX
3aBegeHun. lNMoBormkckui permoH. MeaunumHckmne Haykn. — 2016. — Ne 3 (39). — C. 162-164. DOI 10.21685/2072-3032-2016-3-17



OTUNONOIrnA

Mo ctatuctuke CLIA 2 Ha 2016 ron;

-y CNOPTCMEHOB MOMoXe 35 NeT Yalle BCTpevatoTcs
reHeTu4yeckme 3abonesaHusa (FKMI n
aHoMarnbHOE NMPONCXOXAEHNE KOPOHAPHbLIX apTEPUN)

-y CNOPTCMEHOB cTaplue 35 net bonbnHcTeo BCC
NPOUCXOOAT N3-3a NPUODPETEHHOMN aTEPOCKIEPOTUYECKON
Hosie3HN KOPOHAPHbLIX apTEPUN

1. Kim JH, Malhotra R, Chiampas G, et al.; Race Associated Cardiac Arrest Event Registry (RACER) Study Group. Cardiac 80 houstonmethodist.org/debakey-journal
MDCVIJ | XIl (2) 2016 arrest during long-distance running races. N Engl J Med. 2012 Jan 12;366(2):130-40.

2. Maron BJ, Epstein SE, Roberts WC. Causes of sudden death in competitive athletes. ] Am Coll Cardiol. 1986 Jan;7(1):204-14.



CTaTucTmKa 3TUONOrM4YEeCcKnX NPUYnH B ooLLen
nonynauun

_osih o8
o > 1%

« Unresolved

« CAD

- Considered CAD

« Myocarditis

- Cardiomyopathies

« SUD by autospy

- Cornary anomaly

« lon-channel Dis.
Others (non-cardiac)

Bohm P, Scharhag J, Meyer T.,Eur J Prev Cardiol. 2016 Apr;23(6):649-56. Data from a nationwide registry on sports-related sudden cardiac deaths in Germany.



CTaTucTnKa aTUONorM4eckmnx NnpuynH
BCC y nuu monoxe 35 ner

2%

“ Myocarditis

& Unresolved

- CAD

« Cardiomyopathies
- SUD by autopsy
« CAA

-~ Brugada syndrom

Bohm P, Scharhag J, Meyer T.,Eur J Prev Cardiol. 2016 Apr;23(6):649-56. Data from a nationwide registry on sports-related sudden cardiac deaths in Germany.



ITMonornyeckme NPNUYNHDbI MO YaCTOoTeE BCTPEHaAEMOCTH
B Pd) HopmaniHoe cepaue il i
1. TKMN " ”

2. AputmoreHHasa gucnnasuga N>K

3. BpoxgeHHas aHoManusa KOPoHapPHbIX apTepul

MpaB.blit XXenygouek 3aMeHOi MbllUeYHOI TKaHU
Ha hUBPO3HO-XKUPOBYIO

4. CoTpsiceHue cepaua

5. 3aboneBaHVs KOPOHAPHbIX apTepWi WA~ AN VAN
6. Opyrue npuynHel (MMOKaApAUT, CMOHTAHHLIN pa3pbIiB |3oc:xo,£|,s=||.|.1WNWW‘W
aopThbl, Mponanc MUTpanbHOro KnanaHa, cnHapom WPW, 6ore3Hb
MOHHBLIX KaHanoB, cuMnToM bpyraga, katexonamuHaprmdeckaa XT

Bokepusa O. I1.,, cnupsH A. KO. BHe3anHas cepaevHas CMepTb Y CNOPTCMeEHOB. AHHanbl aputmonormn. 2013. T. 10. Ne 1. C. 31-39.
DOI:10.15275/annaritmol.2013.1.5.



SCD <2 years

SCD 3-13 years

Myocarditis

Arrhythmia I

SCD 14-24 years SCD Athletes

s

- HCM
Myocarditis Arrhythmia

Mpyocarditis

- .
L)

Maron, B.J., et al., Sudden deaths in young competitive athletes: analysis of 1866 deaths in the United States, 1980-2006. Circulation.
Hofman, N., et al., Contribution of inherited heart disease to sudden cardiac death in childhood. Pediatrics.

CHD-kopoHapHas
bornes3Hb cepaua

MVP-nponanc
MUTpPAarnbHOro KnanaHa

LQTS-cuHapom
yanMHeHHoro QT

HCM-
runeptoHnyeckas KMr'1

DCM-gunaTtaumoHHas
KMI

ARVC-aputmoreHHas
ancnnasusi NpaBoro
Xenyaoyka

Gajewski, K.K. and J.P. Saul, Sudden cardiac death in children and adolescents (excluding Sudden Infant Death Syndrome). Ann Pediatr Cardiol.



Olympic
athletes

No CV
abnorm

4:02% )(1,04% )(45:1.9%)(4:0,2% ) (10; 0.4%

CMPs 4 coronary  Valvular and Peri- Syst.  Complex SV/V
(HCM 2, artery Congenital myocardi Hyperten arrhythmias &
ACM 2) disease (MVP 24; tis sion cond. defects

Antonio Pelliccia, MD FESC Paolo Emilio Adami, MD FESC Stefano Caselli, MD FESC, Olympic athletes and sudden cardiac death risk ,European
Heart Journal, Volume 38, Issue 27, 14 July 2017, Pages 2092—-2094, https://doi.org/10.1093/eurheartj/ehx349




Paralympic
athletes

No CV
abnorma
eV lities
abnormalies

11 9
o () () ) (da

CMPs Aortic ectasia Valvular disease Hypertension Complex SV. or
(HCM 1; DCM 2) (#1, surgery) (MVP 4,BAV 3) (#7,0ndrugs) V. Arrhythmias
(#1, RF ablation)

Antonio Pelliccia, MD FESC Paolo Emilio Adami, MD FESC Stefano Caselli, MD FESC, Olympic athletes and sudden cardiac death risk ,European
Heart Journal, Volume 38, Issue 27, 14 July 2017, Pages 2092—2094, https://doi.org/10.1093/eurheartj/ehx349




KAPOMOMHOTTATHA

OUNATAUNOHHAS
PECTPUKTUBHASA
FTMTTEPTPOZUNYECKASA SRETMUELGIE BEEX CUCTONMYECKAS
KAMEP CEPAILIA FACEYHEEWA
y XECTKUE
ONACTONIMYECKAS PUCK BHE3ATTHOM p o~ ETELIKIA ANACTONWNYECKAS
ANCEYHKLIMS CMEPTU Y MONOOLIX -~ AHBBHEE KENYAOUKA ANCBYHKUNS
CTIOPTCMEHOB PACTIPOCTPAHEHHAS
FPYTITTA .
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HAWUMEHEE
PACTTIPOCTPAHEHHAS
FPYTITTA
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CTEHKH
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[ KMI']

*0,2-0,5%
yacToTa
BCTPEYaemMocCT
N B o0OLLEN
nonynsaumm 2

e TOMWHAHTHbIN
T™Mn
HacregoBaHUg

BT m 4

p QO 40 mmhHyg

1. HughD. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.

2. Maron, B.J., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.
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» DaKTOPLI pUCKa

* -NpexaeBpeMeHHbIN
apecT cepaevyHoOU
0eATenbHOCTU NN

KT/DOXK
e -cMepTb B ceMbe oT [ KM
* -CUHKOME

e -yTOMUEeHNe cteHkn JIK ", L
oonee 30MMm MHOKapJ

Mpuokapa npu
T'KMII



KrnnHnyeckne ocobeHHocTn *
[1pn ocmoTpe:

-npunoabiMaoLLnn BepPXyLLEYHbIN TOYOK

-CucTonnyeckoe «MypriblikaHbe» Ha BepXyLLKe
OKI:

-He BapuaHT HOpPMbI B 90% criy4asx

-[TDK, yBenunuenwue J1I1, 3ybey, Q, nsmeHeHne ocu
cepaua
OXOKT:

-TonwmHa JI)XK 6onbLue 15 MM B nodon YacTu

-CUCTOJINYECKOE ABNXEHUE Blieped MNTPAJibHOIoO
KrarnaHa

-00CTpYKUMSA BbIxogHoro Tpakta JK
TakTuka*

-b-6nokatopbl, MMomakTomusi, MK

ViekmoseHne-na-enopta.. (Kacc.lA). .. ..

General Considerations: A Scientific Statement From the American Heart Association and American Colleae of Cardioloay. Circulation..
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HYPeRTROPHIC , CARDIOMY OPATHY

(ORSTRUCTIVEY)
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VIHTepecCHble
doaKkThl

Ond.anarHoctuka
CNOPTUBHOIO cepaua u
[KMIT:

-obwasa TonwmHa JI2K > 55
MM

-obulee notpebneHune
Kncnopoaa bonee 110%

MaTonornyeckas INNMX vs dusnonornyeckas

X

-

+ ]

-

“Gray zone” of LV wall thickness

l

Heofsroisre mprsnaxy [TDK

IToocts JDK < 45mm -
Ilomocts JDK =55 mm +
Heobsraomre KT 1snene st

Hap viwe rom wanosmeyost JOK

JKenex it mosx

Varenswenne I'TDK moce

npexXpaie HHs TpeHHPOBOX L
Cemeitast orsromeocTs mo KMIT

Hugh D. Allen, R.E.S., Daniel J. Penny, Timothy F. Feltes, Frank Cetta, Moss and Adams' Heart Disease in Infants, Children, and Adolescents.



AHOManMa KOpoHapHbLIX apTepun

AHOMarbHOE NMPoUNCXoXaeHNe KOPOHAPHOM
apTepun OT HeNpPaBUINbHOIO CUHYCA
BanbcanbBbl (0,2%) 12

 LMCA 13 npaBoro cCMHyca BanbcanbBbl

OM2
(1-3%)
« RCA 13 neBoro cuHyca BanbcanbBssbl ~OM1
(30%)
« OanHOYHasA KOpoHapHas apTepust > Diagonals
(5-20%)

1. Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.
2. Maron, B.J,, et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.












AHOMannsa KOpoHapHbIX apTepun

-npu ocMmoTpe 6e3 natonorum -

-Ha OKI[ -0e3 naTtonorumn

-Ha IXOKI (obsasatenbHO 2-X
MEPHbIN PEXNM+O0MIEP, MOXE
oHagobutbea ctpecc-OX0

1. Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.
2. Maron, B.J,, et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and
General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.



OrpaHun4eHuns rno crnopTy:

-rfieBag oTXoauT OT
NPaBoro-ToNbKO Kracc IA

-MpaBasd oTXoAuT OT J1IEBOI0-MOXHO
3aHMMaTbCA CNOPTOM MNMPUN OTCYTCTBUNA
CUMIMNTOMOB

-Mpu OTCYTCTBUUN CUMNTOMOB CMNyCTA 3
MecCsHdLa Nocie Xnpyprm4eckoro

Maron, B.J., et al., Eligibility and Disqualification ReciBiVA@HulAE@F HolodeB:&e Athletes With Cardiovascular Abnormalities: Preamble,Principles, and General
Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology.Circulation.



UacTtoTa okosno 4-5%

*[1pn3Haku/cMmMmnTomMbl
- HECNELMNDUYHBI!

* [lpoapom BUpYyCHOWU 3TUOMOIMMM (HegomMmoraHue,
yCTasriocTb, 0yiedHOCTb, MOTNIMBOCTbL, OAblLLKA)

PeHTreH Ol'K

« Kapaonomeranums

* YBENnn4yeHne gaBreHnst B CUCTEME NEroYHbIX

COCY/10B

« IKI

» CnHycoBaga Taxvukapgus
* luBepcua 3ybua T
» 3ybeL Q

MwuokapaguT

HeT Bupyca
33%

Opyrue Bupychbl
2%
CwmewanHasn
UHMeKUUs
18%

« K3, AV-bnok, CynpaseHTunpukynapHas >KT,

KT,

Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.

apeosupyc B19

\

Bupyc yenoseyeckoro
repneca 6

SHTEpPOBUPYChI
AQeHoBMpYChl 49,



« OXOKI
* YBenuyeHnue JK
« CHmxeHne cpyHkunm (PB, YO)
* [lepukapguanbHbIv BeINOT

* bnoncusa (kputepumn dannaca)
* BocnanutenbHbIN MIHUNLTPAT M|/|0|<ap,u,a e

- ‘*‘\
* Hekpo3 / aereHepaunga MMoLUTOB &k s

* JlabopartopHasa anarHocTuka
* + [1LIP Ha Bupychil
* [loBbiWeHHbIE BNP 1 cepaeyHblie epMEHTbI

Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.



YTO OEJIATB?

*[loggepxusarowia  « |VIG (B/B UMMYHOTTIOGYNWH)
A Tepanv: CTEPONVIDbI

1) OBCYXOAKOTCH

MegukameHTo3Had

KOppeKLnA * YnpaBneHue cepaeyHou

2)MexaHun4eckasd HeOoCTaTOYHOCTbLIO
BEHTUNSALNS

3)9KMO- « TPAHCIJIAHTALWNA

QKCTpakopnoparnbHas
MeMbpaHHas okcureHauus

1. Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.
2. Maron, B.J,, et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and

General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.



1
2.

AputmoreHHas aucnnasumga XX

« YactoTa 1 Ha 5000 (1,2)
« Al Tn HacnegoBaHUdA

* MHdmnneTpaymsa dndpountamm /
Munokapaa I'n>x

A A N
 Npsabnoctb 1 OucdyHkuma MK % L i 2 S ;'j X/ iEHE
« ApUTMUS “ o il
 CHKOTIE, cepauebunenune J , ;
« DKT o s N e

* T UIHBEPCUS BOMHbI B V1-V3 <1 [V | \/ T

e ONCUIOHCKasa BOMHAa

« OXOKT: — I/ |
* AncdyHKums RV T i o et e
e [lunarauust n CToH4YeHne RV

Azaouagh, A, et al., Arrhythmogenic right ventricular cardiomyopathy/dysplasia: a review and update. Clin Res Cardiol.
Perez Diez D, Brugada J. Diagnosis and Management of Arrhythmogenic Right Ventricular Dysplasia: An article from the E-Journal of the ESC Council for
Cardiology Practice.



YTO OEJIATB?

*|CD (MMNNaHTUpyembIn

roconbonnmaeon)  VICKITOYEHME U3 criopTa Kracce

« AAT (aHTHapUTMNYECKHA
Tepanus)

1. Azaouagh, A., et al., Arrhythmogenic right ventricular cardiomyopathy/dysplasia: a review and update. Clin Res Cardiol.
2. Perez Diez D, Brugada J. Diagnosis and Management of Arrhythmogenic Right Ventricular Dysplasia: An article from the E-Journal of the ESC Council for

Cardiology Practice.



CMHOPOM YOJTIMHEHHOIO
QT

« YacToTta 1 Ha 5000
HacnenosaHune ALl c nepemMeHHOU
NeHeTPaHTHOCTbIO
* MyTauua B HaTpUEBLIX UMK KarnmeBbIX
KaHanax
 [1lpnBOOUT K OTCPOYEHHOU
penonapusauum
CBs3aHo c rnyxotomn (cuHgpom XXepeenna
n JlaHre-HunbceHa. CypgokapananbHbIn
CUHOPOM)
YanuHeHne QTc
[ eHeTn4YecKoe TeCTUpoBaHme

Goldenberg, I. and A.J. Moss, Long QT syndrome. ) Am Coll Cardiol.

Table 1 Suggested Bazett-Corrected QTc
Values for Diagnosing QT Prolongation

Rating 1-15 yrs Adult Male

Adult Female

Normal <440 <430
Borderline 440-460 430-450
Prolonged >460 >450

<450
450-470
>470

Diagnostic Criteria for LQTS

Finding

Electrocardiographict
Corrected QT interval, ms
-480
460-470
450 (in males)
Torsades de pointes}
T-wave alternans
Notched T-wave in 3 leads
Low heart rate for age§
Clinical history
Syncopet
With stress
Without stress
Congenital deafness
Family history||
Family members with definite LQTS

Unexplained SCD in Immediate family members

<30 yrs old

© B BN BN




A Probability of a first Cardiac Event from Age 1 through 75 Years by Gender

4TO AENATB? O7 | smaunted a0

E 0.6 1
TakTuka nevyeHus: _g Z;
-AAT (B-6nokepsl) § ..
VKA E
HUW3BEIrATb NMPENAPATOB, 1 6 11 16 21 26 a1 3'::} 46 51 56 61 66 71 76
YONMUHAKLWUX QT!!! aavicare av avew

(sads.org)

OrpaHu4eHnsa 3aHATUIN CNOPTOM:

1.Hnkakmx copeBHOBaHUM

2.[Npn «+» reHeTNKe-4OMNYCK MPU UCKITIOYEHUN TPUITEPOB

3. Npn 6eccnMnTOMHOM TEYEHUM MOCHE NIEYEHUS PACCMOTPETL BO3BPALLIEHME K
CnopTy

4. Y4yactume B copeBHoBaHuAX ¢ VK[ npun beccmMmnToOMHOM TeYEeHUn
1. Goldenberg, |., et al. Long QT syndrome. J Am Coll Cardiol.
2. Maron, B.J., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and General

Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.



CuHapom bpyraga

-CHavana onuncaHo B 1992 roay
-5 13 10 000 (geTn un B3pocCnble)

-HacnegoBaHue AD (MyTaumsa SCN5A)

OKI kputepuu:
* +/- T UHBEPCUSA BOSHbI
o OneBauuna ST

 [1paBble npeacepgHbie OTBEOEHUS

(V1-V3)

1. YctaHoBka UK
2. 3anpeT Ha COPTUBHYHKO
AeATesNIbHOCTb

Association. Circulation.

[ev— - -

Type 2

Type 1 _
Brugada
g Bgede |1

V2

V4l A P A

“coved ST elevation”

Rounded/up sloping ST
elevation in health athlete |

w'tj/\

“saddleback ST elevation”

Y— V4
© V1 N—‘VL__#/L

N | v
V2 —‘IM
A h Vo6

General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.

V3 i - -

. Antzelevitch, C., et al., Brugada syndrome: report of the second consensus conference: endorsed by the Heart Rhythm Society and the European Heart Rhythm

. Maron, B.J., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and



[ lepBrYHasa npodunakTmka



All while limiting adverse
effects of screening and

treatment
Early identification
: : Bce, orpaHnymeas
of children at risk
HebnaronpuaTHble
for SCD
9doPEeKTbl CKPUHUHIa U
neyeHud

Apply appropriate
sports limitations

PaHHsAS

naeHTupukaums

[eTen U3 rpynnbi Pursue available
pUCKa medical therapy
ona CCC [MpUMeHUTb

cooTBeTCTBYIOLLNE

CMOPTUBHbIE OrpaHUYEHNS] Genetic testing for

family members
[TpoBeneHne OOCTYNHON

MeONLMHCKON Tepannu

Kaltman, J.R., et al., Screening for sudden cardiac death in the young: report from a national heart, lung, and blood institute working group.



Tekywasa npakTuka g NB A

AHA/AAP pekomeHayeT!
-npeacopeBHOBATENBbHbLIM OCMOTP

-HET CKpUHUHra OKI

-Kapanorornyeckoe obcnegosaHmne npu Hann4vne
CUMMTOMaTUKK >

[pyrue pekomeHgaLmMn?
-ESC ocmoTp+3IKI
-NCAA ocmoTp+3IKI
-NBA ocMOoTp+IKIM+3IXOKI
-N Fla@CMO TR o@D o v s n crenonastoscns ascensavsor o e s e

. Maron, B.J,, et al., Recommendations and consrderatlons related to preparticipation screening for cardiovascular abnorma//tles in competitive athletes: 2007

update: a scientific statement from the AHA Council on Nutrition, Physical Activity, and Metabolism: endorsed by the ACC Foundation. Circ.
3. Fish, F.A., et al. Diagnosis and management of sudden death in children. Curr Opin Pediatr.



[1o 3akoHOogaTenbLCcTBY PO
[1puka3 MuH3gpasa Poccum o1 9.08.2010 Ne
613N

CuopaBka
Jana Heanoey Heany Hearnoeuwy 1970.12.12 a.p.
B TOM, 4TO OH (0Ha) « / »  AHeapa 2010 r. mpomren(J1a) MeIUIIMHCKOE 00CIeIOBAHUE,
O C M OT + 3 HeoOX0UMOoe U1 3aHATHH CIIOPTOM.
p 3aki0UeHHe - coMaruyeckas narojiorusi  BuisiBieHa, He BhIsBIeHA
oS TOTuSpRINTE
MIPOTHUBONOKA3aHUA K 3aHATHIM % Boisieiiensl, He BhISIBIEHBI
VkamTe BHD criopra HYKHOS MOMEPKHYTE
KT HopMma
3aHEMATHCH V He NPOTHBOMOKA3aHO.

Vka=Te BHT cIOpTZ

CnpaBka JaHa I NIPEABABICHHA B aIMHHHCTPAIHK CIIOPTHEHOTO YIPEKIACHHA.

M.IL Bpau

/TIOOTHCE Bpa4da/

Cnopaeka gelicTBUTeIbHA O «_ 1 » UIOHA 2010r.

CnpaBka 0 gonycke kK copeBHoBaHUsM (dbopma Ne
083 5-892

FAPAHT.PY: http://www.garant.ru/products/ipo/prime/doc/70147632 /#ixzz50FwZcKZL



14 KOHTPOJbHbIX TOYEK CKPUHUHTIA

* AHaMHe3

* bonb B cyctaBax

« Cepauebunenune

* OOMOPOK UMM roNOBOKPYXKEHME

* YCTanocTb / aKkcnmpaTtopHasa oablLLKa

* [lpegBaputenbHasa NCToOpuUda cepaedHoro wyma

*[1penbiaywas ncropua 1 AL

* [lpegBapuTenbHoe orpaHnyeHune ot cnopTa

* [lpepBapuTenbHOe cepaedYHoe TeCTUPOBaHUE

Drezner, J.A., et al., Warning symptoms and family history in children and young adults with sudden cardiac arrest. } Am Board Fam Med, 2012. 25(4): p. 408-15.



* AHAMHe3
-CmepTb 00 50 neT n3-3a cepaevyHo-CocyancThiX MPUYnH
-IHBannaHoCTb OT cepaeYHbIX 3aboneBaHnn oo 50 rneT
-KMTI1, AKMI'
-CUHAPOM yaJSIMHEHHOro QT
-Apyrve KkaHanonatuu
-cuHgpom MapdhaHa

Drezner, J.A., et al., Warning symptoms and family history in children and young adults with sudden cardiac arrest. ) Am Board Fam Med, 2012. 25(4): p. 408-15.



[1aHHble pun3nkanbLHOro ocMmoTpa: HCM Murmur
+ CepaeuHbie Liyms louder | softer
* Hnskmn nynec, cnaboe Standing Supine
HanpsAxxeHne nyribca Valsalva Squatting
* CTurmbl cuHgpoma MapdaHa
 [laBneHne Ha nne4veBoun apTepuu
(cnpq)

Nitroglycerin Handgrip

Giese, E.A., et al., The athletic preparticipation evaluation: cardiovascular assessment. Am Fam Physician.
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Have you ever passed out or nearly passed out DURING or
AFTER exercise?

Have you ever had discomfort, pain, tightness, or pressure in your
chest during exercise?

7. Does your heart ever race or skip beats (irregular beats) during exercise?

8. Has a doctor ever told you that you have any heart problems? If so,

check all that apply:

[0 High blood pressure A heart murmur
[J High cholesterol [0 A heart infection
[0 Kawasaki disease Other:

Has a doctor ever ordered a test for your heart? (For example, ECG/EKG,
echocardiogram)

Do you get lightheaded or feel more short of breath than expected
during exercise?

11. Have you ever had an unexplained seizure?

Do you get more tired or short of breath more quickly than your friends
during exercise?

Has any family member or relative died of heart problems or had an
unexpected or unexplained sudden death before age 50 (including
drowning, unexplained car accident, or sudden infant death syndrome)?

Does anyone in your family have hypertrophic cardiomyopathy, Marfan
syndrome, arrhythmogenic right ventricular cardiomyopathy, long QT
syndrome, short QT syndrome, Brugada syndrome, or catecholaminergic
polymorphic ventricular tachycardia?

Does anyone in your family have a heart problem, pacemaker, or
implanted defibrillator?

16. Has anyone in your family had unexplained fainting, unexplained
selzures, or near drowning?

EXAMINATION

Height Weight O Male O Female
'BP / (1 )  Puse Vision R 20/

MEDICAL NORMAL

Appearance
'- Marfan stigmata (kyphoscoliosis, high-arched palate, pectus excavatum, arachnodactyly,
arm span > height, hyperlaxity, myopia, MVP, aortic insufficiency)

Eyes/ears/nose/throat
o Pupils equal
¢ Hearing

Lymph nodes

Heart*
'o Murmurs (auscultation standing, supine, +/- Valsalva)
o Location of point of maximal impulse (PMI)

Pulses
¢ Simultaneous femoral and radial pulses

Lungs

Abdomen

Genitourinary (males only)®

Skin
* HSYV, lesions suggestive of MRSA, tinea corporis

Neurologic ¢




npeacopeBHoBaTeNnbHoe 06crnenoBaHne CopTCMEHOB ( Mnaaline

H@QM%WQﬂon

examination, PPE

Denmark
No universal
screening

Italy
s PPE + ECG

USA
PPE only

Japan
PPE + ECG for 1%,

7th 10t graders

/\r

Maron, B.J., et al., Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and General
Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation.
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TOJIbKO npencopeBHOBaTENbHbIN
MeAULIMHCKMN OCMOTP HE CHMXKaeT
CMe pTHOCTb I CHWXeHne p1ckoB

BCC

[Tpn coveTaHum ocmoTpa ¢ K[ ToNbKO

-7% noTtpe6oBany 4ONONHUTENBHOIO
TECTMPOBaHUSA

-3% c "noTeHuUManbHO cepbe3HbIMY N 4

ycrnoBusamun'

Leslie, L.K., et al., Costs and benefits of targeted screening for causes of sudden cardiac death in children and adolescents. Circulation.

Schoenbaum, M., et al., Economic evaluation of strategies to reduce sudden cardiac death in young athletes. Pediatrics.

Friedman, R.A., Electrocardiographic screening should not be implemented for children and adolescents between ages 1 and 19 in the United States. Circulation.
Vetter, V.L., Electrocardiographic screening of all infants, children, and teenagers should be performed. Circulation.



YHuBepcanbHocTb IKI

HapyweHuns OKT,
4acCTO BCTpeyarLLlmecs cpeam
CNOPTCMEHOB

BcTtpevaetcay
50 % He aTneTos,
n bonee 90% y
CNMOPTCMEHOB

A B

* YBenunyeHune QRS

* PaHHAA penondapusayms B V3-V6

* [1oBbILWEHHbIN DNyXXgarwmm TOHYC
[lepexogocnB-30°00 115°

* AV-0510K NepBOW CTEMNEHNU

* HenonHbin 6nok Beteen NI

Uberoi, A., et al., Interpretation of the electrocardiogram of young athletes. Circulation.



Universal ECG?
(OKI" yHnBepcanbHO? Cepbe3HO?)

* YTO KacaeTca pe3ynesraTtos
-3ybeL Q
-QRS >120 ms
-THK
-aHOManug NpaBoro/nNeBoro npeacepans
-nHBepcus sybua T
-aenpeccusi cermeHTa ST
- 22 NpeXxaeBpeMEHHbIX COKpaLLLEHUI XKeNyao4Ko
- QTc 2440 ms Y MY>KYMH N 2460 ms Y XKEHLLNH
- QTc <380 ms
- NpexxgespemeHHoe BO3bYxaeHne xenyao4vkoB (PR <120 ms)
- 1 Tun bpyraga (RBBB ¢ nogbemom ST 6onee 2 Mmm)

He aTneToB, N 30%
CMNOPTCMEHOB

BcTpevaetca y 20% '

h

Chandra, N., et al., Prevalence of electrocardiographic anomalies in young individuals: relevance to a nationwide cardiac screening program. J Am Coll Cardiol.



Brugada Type 1 Brugada Type 2 Brugada Type 3

= RBB pattern = Saddleback ST-segment = ST-segment saddle-back
* Coved ST-segment = ST-elevation >2 mm or coved
= 22 mmin V1-V3 = ST-trough >1-mm = ST-elevation <1 mm

elevation followed by
positive or biphasic T-
wave



OueHKa naumeHTa ¢ BbICOKUM PUCKOM

* HanpaBneHne B neanaTpuyeckyo Kapanonormio

* JleueHne mMoxeT BKMntovaTb (1,2):

* OrpaHmnyeHue cnopra (pekomeHgauunm AHA / ACC 2015 roaa)
* JlekapcTBeHHOE aAMUHUCTPUPOBAHNE

* YCTpaHeHne nekapcTB

* ImnnaHTauns NKO

* [OTOBHOCTb K Ype3Bbl4auHbIM CUTYaLUAM

* [eHeTUYEeCKUN CKPUHUHI YNEHOB CEMbMU

1. Pediatric sudden cardiac arrest. Policy Statement. Pediatrics.
2. Pelliccia, A., et al. Bethesda Conference #36 and the European Society of Cardiology Consensus Recommendations revisited a comparison of U.S. and European
criteria for eligibility and disqualification of competitive athletes with cardiovascular abnormalities. J Am Coll Cardiol.



[ eHETUYECKUN CKPUHUHT

«49% BCC n3-3a HacneacTBeHHbIX NPUYnH *

* [lo3BondeT NpoBeCTN AanbHEULLNN ANArHO3, Koraa cepaLe
ABNSAETCHA CTPYKTYPHO HOPMaribHbIM Mpu ayToncum

« MonekynspHoe nccrnegoBaHne U CKPUHUHE YIEHOB CEMbU NEPBOW
NIMHUK poacTBa A0SMKeH ObITb cTaHAapToOM >

* [103BONSET YNYYLIUTb NEPBUYHYIO NPOUNAKTUKY

1. Winkel, B.G., et al., Sudden cardiac death in children (1-18 years): symptoms and causes of death in a nationwide setting. Eur Heart J.
2. Miles, C.J. and E.R. Behr, The role of genetic testing in unexplained sudden death. Transl Res.

3. Tester, D.J. and M.J. Ackerman, The molecular autopsy: should the evaluation continue after the funeral? Pediatr Cardiol.



BToprnyHasa npodunakTmka



PeaHnmauna? Yinu yxxe nosgHo?
CnoXHbI BONpoOC...

* Pe3kaqa n HeoXXnagaHHaga ocTaHOBKa cepaua
* [1powlen oguH Yac ¢ MOMEHTa HaCTYMEeHNA CUMATOMOB
* «KOpnanyeckasa KOoBapHOCTb»

A s Y s =B | P

Prodrome Onset Arrest Death or
Resuscitation

Hugh D. Allen, et al. Moss and Adams' Heart Disease in Infants, Children, and Adolescents.



CI1P v TpeHupoBKka
ncnonb3oBaHna AH[
(aBTOMATU4YECKUNN
HapPY>XHbIN
aetundpunnaTtop)

Hdoctyn k AH

BbicTpoe
NMO3HaBaHU
Widespread CPR pacno3HaBaHne
and AED training N3HaKoB /
CUMNWITOMOB

niaH
Access to AED armpoBaHum

Prompt recognition
of signs/symptoms

Engage emergency
response plan

Berger, S., A Reflection on Pediatric Sudden Cardiac Arrest. American College of Cardiology.
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Sports Cardiology: Core Curriculum for Providing
Cardiovascular Care to Competitive Athletes and Highly Active
People
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CnopTuBHas KapgmMonorna: OCHOBHOU YYEDHbIN
nnaH No okasaHuo cepaevyHO-CoOCyancCTou
NMOMOLLM CMOPTCMEHAM C BbICOKOU aKTUBHOCTbLIO



