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PE3IOME

Iens nccnemosanm: usydenne GakTopoB pycKa BHe3aIHoI ceppiednoit cMepTy (BCC) y cmopTcMeHOB Ha pa3iMyHBIX 3TallaX CIIOPTUBHOI ITOJ-
TOTOBKMU I10 JAHHBIM KapAMOIOTHYeCKOro obciefoBaHnA. MaTepuabl ¥ METOABIL: IPOBEfeHO KapAMOIOTrnieckoe obcnegoBanme 2245 CiopTcMeHaM
TpPeX 9TAIlOB CHOPTMBHOII ITOATOTOBKM IO IIPOTpaMMaM YIIy6IeHHOTO MeguIMHCKoro obcmenoBanns (YMO) st KaXoro Tama CIOPTUBHOI HOf-
rotoBKu cornacHo ITpukasy M3 Ne 134H. JJonoMTHNUTEIbHO IPOBOAMIACH PUTMOKapAorpadus, a Takxe cyrodHoe MoHuTopuposanue SKI npu BbI-
AB/IEHNN IBYX 1 6onee akcrpacucron Ha OKI' nokos. Pakropsl pucka BCC n3ydanich B COOTBETCTBUM C poccuiickumy HalmoHanbHbIMM PEKOMEH-
JALsIMU: KaHAJIOMIATHH, JKeNTy0YKOBbIe HAPYIIEHNs PUTMA CepALd, IMIIePCHMIIATUKOTOHNUS 1 CHYDKeHNe BaprabeIbHOCTI PUTMa CEPL, a TAKXe
runeptpodus MIOKapfa JIEBOTO XKelyJouKa. Pe3yIbTaTbl: OT 9Talla K 3Ty CIOPTUBHOI MOATOTOBKY HA6/IIONA/NCS HOCTOBEPHDI POCT BBIAB/ICHNUS
axropos prcka BCC B coBokymHOCTI OT 4,3% 150 11,7%. IIpu 9TOM Ha pasHbIX 9TAIlaX CIIOPTUBHOI MOATOTOBKY CTPYKTypa dakTropos prcka BCC
pasmuyanack. KaHamonaTyu BcTpedanmuch TONbKO Ha IEPBBIX ABYX PacCMOTpPEHHBIX sTamax. KemymoukoBas skcTpacucronus 6biIa BbIABIEHA Y 2,8%
CTIIOPTCMEHOB Ha 3Tale coBepleHCcTBoBaHuA npotus 0,3% Ha aTane cnenmanusanyy. II TUIT perynanum cepAedHo-COCYAUCTON CUCTeMbI Ha PUTMO-
rpaMMe MaKCYMaJIbHO BCTpeYasICs Ha 3Talle COBepIIeHCTBOBaHNA. Bee cmydan M3MeHeHMs TeOMeTPUN Cep/ilia OTHOCATCA MCKIIOYMTENbHO K 9TAIly BbIC-
1Ier0 CIIOPTUBHOTO MAaCTepPCTBA, Ha APYTMUX 9TAllaX CIIOPTUBHOTO MAacTePCTBa IO JAHHBIM 9XOKapAuorpaduy runepTpoduu MIOKapAa BBLBIEHO He
661710 IToTydeHHbIe JaHHbIE TPY CTATUCTIIECKOI 00pabOTKe ITOKa3anu, 4TO BbisiBleHHbIe (hakTopbl pricka BCC nMeIoT JOCTOBEPHYIO CBA3b C ITAllaMI
CIIOPTMBHOII MOATOTOBKM. BBIBOMbI: KaHA/IONATUM JOCTOBEPHO CBA3AHBI C 9TAIIOM CIIOPTMBHON CIELMaIN3ALVMN, SKeTyJOUKOBasd 9KCTPACUCTONMNA U
[UIEPCUMIIATHKOTOHNS — C 3TAIIOM COBEPIIEHCTBOBAHNS, @ TUIIEPTPOdIS MUOKAP/A — C ITAIIOM BBICIIErO CIIOPTUBHOTO MAaCTEPCTBA, YTO HAIO YUUTHI-
BaTh IpK pa3paboTke Mep IMPOMGUIAKTUKI BHE3AMHOI CEP/IeYHOI CMEPTI B CIIOPTe B IUIAHe BBIOOPA IIPUOPUTETHBIX METOL0B BPa4e6HOTr0 KOHTPOJIS
332 TPEHMPOBOYHBIM IIPOLIECCOM Ha Pas/IMYHbIX TaNaX CIIOPTUBHOI IOATOTOBKM.
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ABSTRACT

Objective: to reveal the risk factors for sudden cardiac death (SCD) in athletes at different sports training stages according to a cardiac examination.
Materials and methods: were examined 2245 athletes at 3 sports training stages according to in-depth medical examination program for each stage of
sports training, established by the Order of the Ministry of Health No. 134n. Additionally, rhythmocardiography as well as 24-hour ECG monitoring
were performed in cases of 2 or more extrasystoles detection on the resting ECG. The SCD risk factors were studied according to Russian National
Recommendations: channelopathies, ventricular arrhythmias, hypersympathicotonia and reduction in heart rate variability, as well as left ventricular
myocardial hypertrophy. Results: there was a significant increase in the identification of SCD risk factors from 4.3% to 11.7% from stage to stage of
sports training. At the same time, the structure of SCD risk factors varied at different stages of sports training. Channelopathy occurred just at the first
two stages. Ventricular extrasystoles were detected in 2.8% of sports mastery improvement stage athletes (SMIS) against 0.3% sport specialization stage
(SSS) athletes. In SMIS athletes the second type of the cardiovascular system regulation by rhythmography was the most common finding. All the cases
of heart geometry changes were related exclusively to highest sports mastery stage (HSMS), according to echocardiography, myocardial hypertrophy
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was not detected in other sports training stages athletes. The data obtained during statistical processing showed that the identified SCD risk have a

significant relationship with the sports training stages. Conclusions: channelopathies were reliably associated with the SSS, ventricular premature

beats and hypersympathicotonia were associated with SMIS, and myocardial hypertrophy with the HSMS. That should be taken into account when

developing measures to prevent SCD in sports in terms of choosing medical control priority methods for the various stages of sports training process.
Key words: sports, athletes, sudden death, sudden cardiac death, stages of sports training, sudden death in sports
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1.1 Beenenmue

YacroTta BHe3amHoil ceppieuHoit cmeptu (BCC) crmop-
TCMEHOB pacTeT U3 rofja B TOJ M 3HAYMTENIbHO — B 2-8 pas
IIPEBOCXOAUT YaCTOTY BHE3AITHOV CMepPTY B OIy/LALyn [1].
9T0 BBI3BAHO PAOM PaKTOPOB: POCT PU3NIECKIX HATPY30K,
cmabasi HOpMaTUBHO-IIpaBOBas 6asa JONyCKa K 3aHATUAM
CIIOPTOM B CHOPTMBHOJ MefuIVHe, IpodeccroHanm3anusa
«60/IBLIOrO» CIIOPTA, YCH/IEHME TOMUTIIECKON 1 (PUHAHCO-
BOJI COCTaBJIAONIEl B cepe CIIopTa, pasBUTHE CIIOPTUBHOI
(dapmaxonoruy, CHyKaoIIell yromnenue [2, 3].

HecmoTps1 Ha MHOTO/IETHMII OIIBIT M3Y4YeHNUA MPOOTIEMBI
BCC Ha ceropiHA TaK ¥ He IIPENIOKEHBI ONTHUMAaJIbHbIE CTpa-
TETMU MPefiCE30HHOTO CKPYHMHTA Y IPOPUIAKTUKY CMEPTU
CIIOPTCMEHOB OT CePAEYHO-COCYAUCTHIX HpnyunH. Haubonee
aKTya/JIbHbIM U MeHee paspabOTaHHBIM OCTAeTCs BOIIPOC O
cBsA3u paxTopoB pucka BCC cioOpTCMEHOB ¢ 9TanaMy CIop-
TUBHO ITIOATOTOBKI.

Ilenp uccmemoBaHuA — M3YYUTh PacCIPOCTPAHEHHOCTD
($akTOpOB pUCKa BHE3AIIHON CepfieYyHOll CMEPTH Y CIOp-
TCMEHOB B 3aBMCHMOCTH OT 3Tala CIIOPTUMBHO ITOATOTOBKY
IO TaHHBIM Kap/MOTIOIN4eCKOT0 06CIeOBa .

1.2 Martepuainsl 1 METOAbI

B mccnegoBanuy npuHAmM y4actue 2245 CIIOPTCMEHOB
Tpex 3TaIoB CIOPTUBHON IOATOTOBKM, COIOCTAaBUMBIX IIO
THOJTY, ¥ OTHOCAIIMXCSA K BUJAM CIIOPTa C BHICOKOI JHAMM-
YeCKOIt Harpy3Koit Ha ocHoBaHVM Kputepues A. Mitchell [4]:

1. cnoptuBHoII crieranusanuu (I) — 1274 gen.

2. COBEpIIEHCTBOBAHMA CHOPTUBHOTO MacTepctia (II) -
776 4er.

3. BeIcurero crioptuBHoro mMacrepcrsa (III) — 195 vern.

B yiccnenoBaHye He BOIUIY [Ba IEPBBIX 9Talla CIIOPTYB-
HOJl TIO[TOTOBKM (O3OPOBUTENBHBIN ¥ Ha4ya/lbHBIN) BBU-
Iy OTCYTCTBMA O3[OPOBUTENbHOro srama B PefepaabHBIX
CTaHJapTax CIOPTMBHOI IIOATOTOBKM, M CIabOro COpeB-
HOBATe/IbHOTO 9/IEMEHTa B CpaBHEHUM ¢ Oojee MO3THUMU
sTamaMu. [pynmel CIOPTCMEHOB HAOMPANUCh O IPUHIN-
Iy CIUIOLIHOV BBIOGOPKY, COCTOAIINX Ha ydeTe B ABYX Bpa-
4e6HO-pusKynIbTypHbIX aucrnancepax Caskr-Iletep6ypra.
®axTopsl pucka BCC n3ydanuch B COOTBETCTBUU C POCCUIA-
ckuMuHanoHambHBIMI PeKOMEH[JAlIMAMYU IO OIIpefernie-
HJIO PUCKa ¥ MPOdIIaKTIKe BHE3AITHO CepAeYHOl CMepTH
[5], M3 KOTOPBIX OBLIY BBIOPAHbI (PaKTOPBI, BCTPEeYaloNIecs
Ha U3YYeHHBIX 3TalaX CIIOPTUBHON IIOATOTOBKY, & UMEHHO:
KaHajIoImaTny (YKOpOYeHHBI 1 yIMHeHHbIT nHTepBan QT
Ha OKI'), >)xelymouKoBble HapyIIeHNA pUTMa cepaua (Kemy-
IOYKOBast IKCcTpacucTomms 6oee 500 B CyTKu cormacHo [6]),
TUIIEPCUMIIATUKOTOHNS 1 CHIDKEHIE BapuabeTbHOCTI PUT-
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ma ceppua (II Tun purMokapamorpammsl 1o [7]), a Takxe
runepTpodusa MUOKapAaIeBOro XenyaouKa cepalia Cormac-
HO €BPOIIEIICKMM peKoMeHaanusM [8].

Kappuonornueckoe o6cnefoBaHue CIOPTCMEHOB Tpex
TPYIII 6bIIO MIPOBENIEHO B IIOATOTOBUTENBbHBIN MEPUOJ, Tpe-
HMPOBOYHOTO LMK/IA B PaMKaxX YIIyOIeHHOTO MeJUIIVH-
cKoro obcnegoBanys mo nporpammam YMO i KaXmoro
3Tamna CIIOPTUBHONM MOATOTOBKM cormacHo IIpukasy M3 Ne
134H. J[JOTIONMHUTEIBHO TIPOBOANIACH PUTMOKapAnorpadus,
a TaK)Ke CYTOYHOe MOHUTOPVPOBaHMeE 3TeKTPOKapAMorpaM-
Mol (9KT) npy BbLABIeHNY IBYX 1 60/Iee SKCTPACUCTON Ha
9KT nokos cormacHo [9].

Crarnctrdeckast 06paboTKa JaHHBIX OblIa IIPOBEZEHa C I10-
MOILI[BIO ITaKeTa Iporpamm Statistica 10 n Microsoft Excel 2016.

1.3 Pe3ynpTaThl U NX 00CYy>K/eHIE

Kak cnemyet 13 Tabnmiipl, OT 3Tala K 9TaIy CIOPTUBHON
HOATOTOBKY HAOMIONANCA TOCTOBEPHBII POCT BBIABICHUS
¢axropos pucka BCC B coBokynHocTH 0T 4,3% mo 11,7%.
ITpn 3TOM Ha pasHBIX 3TaNaxX CIIOPTUBHOI IOATOTOBKM
cTpyKTypa daxropos pucka BCC paszmuyaercs.

Kananonaruy BCcTpedanuch TOMbKO Ha IEPBBIX ABYX pac-
CMOTPEHHBIX 3TallaX C JOCTOBEPHBIM yMEHbBIIEHMEM YKO-
pouenHoro yHTepBama QT k sTamy coBeplIeHCTBOBaHUA.
Ymnmunenssnt uatepBan QT BcTpedancs TOIbKO Ha 3ITare
CIenyanu3anuim.

JKenynoukoBast sxcTpacucronus Os1a BeIsIBIEHA ¥ 2,8%
CIIOPTCMEHOB Ha 3Talle COBEPIIEHCTBOBaHMUA npoTus 0,3%
Ha 3Tarle Clenyanu3anm.

Il Tunm perymAnum ceppedHo-COCYJUCTON CUCTEMBI IO
H.J. Olneix [7] Ha puTMOrpaMMeMaKCUMaabHO BCTpeYas-
€ Ha 3Talle COBEPIIEeHCTBOBaHMA. [JaHHDIN TUI PEryIALN
CBUIETENILCTBYET O CHIDKEHMM BapuabeIbHOCTN PUTMA
cepAla M TUIIEPCUMIATMKOTOHMU Y CHOPTCMEHOB, M KakK
HpaBWIO, SIB/LAETCA MPUOOPETEHHBIM TUIIOM B pe3y/IbTaTe
HapylIeHNs afalTaluy CepAedHO-COCYIMCTON CUCTEMbI K
IIpebABIAEMOMY YPOBHIO (PM3MUECKOIl HaIPYy3KH, IIPU3HA-
KOM OPraHMYeCKOJ IAaTONOTUM CepAlia WM IepeTpeHNnpo-
BAaHHOCTY CIIOPTCMEHA.

ITo paHHBIM 9XOKappuorpauu, COMIACHO PEKOMEH-
maumsaM EBpomeiickoit accoumauuy  Kappmomnoros [10],
9KCIIEHTpUYecKass TumepTpodus, Oblla BBIABIEHA Y
7 CHOPTCMEHOB, KOHLEHTpUYeCKas rumeprpodus - y
4 CIIOPTCMEHOB, KOHLIEHTPUYECKMII TUII PEMOJENNPOBa-
HuA — y 9 cnoprcMeHoB. Bee cmyyan nsMeHeHNs TeoMeTpun
cepplia OTHOCATCA UCK/IIOYUTENBHO K 3TAITy BBICLIETO CIIOP-
THBHOTO MacTepCTBa, HA APYTMX 9TAlaX CIIOPTMBHONIIOATO-
TOBKM IIO JAaHHBIM 3XOKappyorpa¢uy rumneprpoduu Mmo-
Kapfia BbIABIECHO He ObITIO.
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Tab6bnuma 1
®axropsl pucka BCC Ha pa3muYHBIX 3TaNaX CHOPTUBHOI MOJTOTOBKI
Table 1
SCD risk factors at various stages of sports training
daxropst picxa BCC/ dran CHOPTHEHOI CEIHATHI AN Iramn coBepIIeHCTBOBAHNA CHOPTHB- | JTal BBICIIETO CHIOPTHBHOTO
. / Sport specialization stage HOTo MacTepcTBa / Sports mastery MmacrepcrBa / Highest sports
SCD risk factors .
1274 gyen / pers improvement stage 776 4e. / pers mastery stage 195 4e. / pers
Yiopouennsiit narepan QT / SQTS 41 (3,2%) 13 (1,6%)* 0
Ymmuennsni uarepsan QT / LQTS 12 (0,9%) 0 0
KemymoukoBas skcTpacucronms o o
/ Extrasystole ventriculaire 4 (0,3%) 22 (2,8%) 0
IMmepcrMNaTUKOTOHMA U CHMU-
XXeHye BapuabenbHoCTH / 0 0/ \seok o
Hypersympathicotonia and 2(0.1%) 151,9%) 3 (1,5 %)
variability decrease
I‘MHeprquﬂ Muokapza / 0 0 20 (10,2%)
Myocardial hypertrophy
VIToro BbIAB/IEHO (PaKTOPOB pUCKa o 0/ % 0/ Vot
BCC / Total SCD risk factors 55 (4,3%) 50 (6:4%) 23 (11,7%)
* —p<0,05, ***-p<0,001

Tabnuma 2

Caa3b ¢pakropa pucka BCC ¢ 3TanoM ciopTHBHOI HOATOTOBKI

Table 2

The relationship between the SCD risk factor and the stage of sports training

Ipynnosoii npusnax / Group sign
®axrops1 pucka BCC/
SCD risk factor Oran/Stage | Kpurepmit X2 IInpcona / 3HaunmMocTsp / Kpuriyeckoe 3Hauenue x/
Pearson criterion x2 Significance level Critical value for Pearson's
Ykopouennsiit naTepBan QT / SQTS I 10,154 0,007 9,21 (p=0,01)
Vomuuennsiit uatepsan QT / LQTS 1 9,195 0,011 5,991 (p=0,05)
JKenynoukosas SKCTPACHCTOMAA / I 29279 <0,001
Extrasystole ventriculaire
II tvtmr o Imeik HIL. /
Type I according to N.I. Shlyk 1 18,242 <0001 921 (p=0,01)
l"ymeproq)Mﬂ Muokapza / I 212,146 <0,001
Myocardial hypertrophy

[Tormy4yeHHbIe JaHHbIE ITPY CTATUCTIYECKOIT 06paboTKe IO-
KasajIu, 4TO BbLABIeHHBIe (akTopbl pucka BCC nmeroT gocto-
BEPHYIO CBsA3D C 3TAllaMI CIIOPTUBHOI! IIOATOTOBKM (TabI. 2).

1.4 BeiBopbI

TaxuM 06pa3oM, KaHAJOMATUM OKa3ajNCh JOCTOBEPHO
CBsI3aHBI C 9TAIIOM CIIOPTMBHOM CIIelaNN3aluy, Xemyo4-
KOBasl 9KCTPAaCUCTONNA U TUIEPCUMIATUKOTOHUA — C 3Ta-
IIOM COBEpILIEHCTBOBAHNA, a TUIepTPodus MHUOKapma — C
9TAINOM BBICLIETO CIOPTUBHOI'O MacTEPCTBa.
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ITpu paspaborke Mep IpoUIAKTUKM BHE3AITHON cep-
[eYHOII CMepTV B CIOPTE CefyeT YUUTHIBATb OCOOEHHOCTI
CTPYKTYypbl (pakTopoB pucka BCC Ha pasHBIX aTalax crop-
TVMBHOJ1 IIOATOTOBKY M IIVIpe MCIIONb30BaTh HA PaHHMX 3TaIlax
- xoHTpOo7b 32 mHON QT nHTepBama Ha IKI, Ha sTare coep-
IIEHCTBOBaHMA — CyTOYHOe MoHMTOoprposanue IKI' 1 putmo-
Kappuorpaduio, a Ha 3Talle BBICIIEro CIIOPTUBHOIO MacTePCTBa
— perymApHbI 9X0KI-KOHTpO/Ib He MeHee IBYX pas B O, & TaK-
’Ke BpaueOHBIIT KOHTPOJIb 32 TPEHVMPOBOYHBIM IIPOLIECCOM.
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