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W E.EALKRTHAZHRINAOFT R, REARE R ELEHNAC o E iF ARG EIREE, FE5RKLARE
B AR BIBEHA S FE T EOR IR HEATAG R ANEIRELAE ) BHAT S hE e R Rk,
AT S KA & Fo G s ¥ B 2B B SR AR R 09 S RIS B R e HEAT AR A, AT B 3 U AN, OF SR TRAR B
AR, B —RTAG 0 B IR £AR T k. REXREFT R —LmT A F, 122017 F5 B FH 3K
S A eE ) sb A R E FRARE S R ERKRBRI T 280w B G & SR M ANl b [ 633
P hEFHEFTERHRERF LA REREREAFRRFT AR ES, FOUREHITENRRSCHE, 2T A%
B35 F AT M h B AR R Aoy ik iR TS AR B G kAR KRBT, AT G R B 89 B ST e iR A AR,

KB B F RS e F I E S CIRMIBEH RSB A
FE S :GR04.51 T ERFRIRAD : A

R S TR 2 Y, 35 A Y B R T B A BT 4
Fr Fndk 36 A A HE (Lee et al., 2001; Wen et al., 2011) ,{H
AT ZARIY 2 S0 B ORI Bl R R e B R I ) ) 44
H B, AT RGNS S 0 KU, e AT 300 DR B 45 A
iz B J# E (Merghani et al., 2015 ; Sharma et al., 2015) . 0>
TRAE PR BE S 32 s R AE I B, 7 #1328 sh R AT A i 1Y
80% LA _E (/& el %%, 2009 ; Maron et al., 2009) . > JF P
PEBEAE 45 2 55 H 38 3 B b i kAR R R B AF 0.6~2.85/
100 000, J2 % 3 A H#FFE FE KBS 19 2.5 % (Bille et al., 2006
Maron et al., 2009, 2014b) . AT 43K, B %5 3 E 1L &2 0
F PR R TR RN A PO B 3R R E , ARBERS
e B 1 P 45 1 Bk L 2052 S A B i A BERGE YR, 45
FKIRFRF ML TAER 2 K. o, 765
B 2 AR T “ B 4 W TR EOR T 2 EB MR
(32 S SE B4 TAEXMERETE K R, KL, Bl A
WU AT Z B R B R A e T R BE SRR AL S R X
TR, J2 IR AR A DR 1 T R

iz B AT O L4577 75 (preparticipation cardiovascular screen-
ing) 45 3 3 — F B 0 A T 5 Bl 2 Bh Byl B O
DR BE IRV, AT DA L DT 3 g XU 44, IR U
IO $45 il AR ARR XU 1 T B, & H IS Bl R 58 — G TRl 1
BEJ7 ko R IOF 1982 4F 37 v 5k il BEOR 4 AR L R 1 T
A S H 1A S FE00 2 50 1 38 Bl A O 148 7 A (Pellic-
cia et al., 1995) . & KA A0 B 0 A 7 22 L T4F

)5k AR R A 4, 52 2 1 36 [0 I Bl 22 55 AR R
£ 41 () 3% Z % BE (Maron et al., 2007, 1996b) . {H % K |
AT 12 B O LA O A RS 98 S AL B AR R A R R
[% T 89% (Corrado et al., 2006) ; .L» FL ] i BH 14 8 0 i 25
iz Bl 510 H RS2 A o 1 H R 5 3 T 3 (K ( Harmon
etal., 2015). DAL, B KA BT A8 S iz 2 i o 6 A
T ZE B W ARAT T B At R E S R AR KA
2017 4%, o A 1 5 4% o (4 27 3 LR A A T 3 Sl i 4
i A % 58 LR L T AR 3 & K 4L H (Drezner et al.,
2017b; Mont et al., 2017) o %7 L& WA E T FHbr R % &
(International Olympic Committee , IOC) | [ br JE BREX & &
(Fédération Internationale de Football Association, FIFA ) %%
555 2 T ALBURY 5850 A ] AR 44 (Bille et al., 20065
Dvorak et al., 2009; Hainline et al., 2016; Harris et al.,
2006) .

T 3z BB Y F ) 5 A F UL, 2R 22 42 55 (1999) (i
/NBE(2006) | 1R B 2F (2009) 75k 545 (2012) 24 5 e )5
HRIE 1A KB S LR SRR | S T 3R E s B
SER I R oA R AE BRI SR . EAR TR, b
Su T e 1| L 8 e e TN (1 =0 T 2 0 Y P T
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S, EH BB A H# ST Tk 5 A2 B 5s SR8 = T B 1A
F 0P lis SR R T EEAER (S R 5, 2011) .
EL % [ 7532 20 45 B8 7 4 400 38 19 BF 5% I8 A7 A2 — 2L s BR - 1)
B 2 5T 1932 s B A = 90 T B A4 R S BT 1) & L 2 Bl
GU, o] £ 5 T O BB A TR RS T K I 2 2R AR 9 32
By 2 A R — TR AR i R T R IR 5 2) K 4 A DG AT 5
PR B 32 2 88 B8 30 R A2 0 B0 8 R 3 i = T AR
(9 AR5 585 3) B A 1 K8 4332 2l 51 A 8B B 0
F ] R JOE R 7 i 5 T AT 2 R OB Y — R B
W, JC Bl T i i AU R Y % 0 (2% 45, 2014) 54)
KK 5 Ml X H 4 B 1) 328 201 O I 78 O A 58 T e T3k
L EL A A SR (PR G ) BT 5 41 38 2500 3E L
B FACER T T B 2 A6 I B A 2% 1 Y () 8 ( 5 gk g 45
2008 ; T 4%, 2015)

PRI, A SC B FE 22 48 M BEORD L 45 32 2 O 10045 0 A 40
S [ R 2 56, 25 A AR £ B R S 3R 2 3 0 i
O A O GR i RETE RAE Bl R BE B UK R i T 4R It
2%,

| EFEONERENEZRHRE

2\ JUHT 490 4, 9% B 78 17 (Pheilippides ) A\ Th 2 F4 1
Il o L2 358 ke 10 90 B, S ) b 2 BB T R R AT SC IR S A
38 SR ) . (A % 20t 42 40 FEAR A AT T B R
B2 6 2 3 19 e 06 738 s S AE i BRAR AL = W5 . Mori-
tz 55 (1946 ) XF 1942—1946 £ RLAMFE T2 4 J7 £ 4+ Ie i
T 9% 2 B A et O B9 R R 2B s ARG . A Bk,
NATTIF G B IE G 5038 3h 5 R 2R 58 ) i,

HRA R TF JRZ shan o A A M E R Z — b
BHAT RO E . 1E 1960 4E B 1 UG5 23 45 S A
AL BER RN TF A6 Sy GRS 952 2l 02 42 At 4 1 1) = 2% i 55 A
far A (A 45 O I8 XU B 0 2 ) (Pelliccia et al., 1995) .
1971 4F | 3 KA B i 2 I 040 1 5 A8 R 28 2 i
i B IR RUA L FE 1 28 BB A 2 97 £ 47 19 57 125 (Pellic-
cia et al., 1995) , %L B FR Ry “ IR & 1 3 1 2 2= AR 407 ik
(Medical Protection of Athletic Activities Law ) , 5 7F % 335 Tl
5 1 B 2 DAk DA T TR TS A Y 20 o 1982 4F , i ik i i —
583, BORSINIE R T H 28 A9 A4 2 B0 6 20030 18 2
Wik A, LIV S IR &g sh i 3e ks o IR R, 1
AR R AT O A, b ZE D A — R R A 12 SR
U FL PRI A 32 Bl G o Q0 e 25 SR B P ] DA 4
SIMRE B8, g 5k BRI 75 E 4 2 i — 25 I B 24 4G
A, TERRFRISRE AT R BAEA 600 T KR ANHE S
Tz SECo A 5 A, 2905 KRR AT 10%., BRI
5 TP Ji PRS2 B 2 o A 1) R RN R 35 ) 600 7, (AT 9K
AR TR BT . JLHAEkR, R AR Ty AT Y8
B HT O LA O A A AE A i SR A R Y AR R T
76

Vi Z A, AR IS Bl i O 1 8 A SR R T AR S
S0, AR T RAE T R BLLTE J7 N By I8 SO 1A i A
T AR B L A 7RI g, i A (8 BP0 R
TR AR 1% BB MERAG, W, L4k, E R
FI & — H AW L.

26 7 20 tH 42 40 4EAC ED TF e 1 42 3l 44 FE XU BF 5
(Moritz et al., 1946) o 1976 4 , 3 [H E ¢ 2> ( American
Medical Association, AMA ) & 155 T {32 3l 51 5 = PEAli 45 5 )
(Medical Evaluation of the Athlete : a Guide) , 55 T iz 8 Hij
VAl 0y B, b R KRR A AN m) Y 2, 38 G
JIE B3 25 ( American Heart Association , AHA ) 1996 4 % 1fi f) i
SRR N AN I SN < 0 R I N S <
F4 0 HL BT 9 A7 25 3 ] (Maron et al., 1996b) . 3% [ 2 3%
Northcote 4 (1983 ) 41 Hi , — Mz Ay = 7 A 4 X 46 I Ik AR 1k
o AT A TR S0 i R TR Bl o s s AT 3
PR ARG H G IS 09 B O R Uk . 2005 AF BRI G E
Ji 2% 2> (European Society of Cardiology , ESC) LA & K F] JF
JR 2 Bl RO I O A A 28 8 O Rl R R K AL HERE
it LA 12 S B0 v BT Ry 5 it ) RN 52 3 O I 58 O 2
% (Corrado et al., 2005) . RPfEUNIL , AHA IR AN Bir 3)
2007 4F By B 2 P ] 34 IR RS G N L 0 LT B R
O H [ S50 52 20 45 BE 114 R R S MR L LS
T AN DAL 2 3% 3 AL B (Maron et al., 2007) o

B o X3z 2 T O v TR E SR R TR A RO 5 56 1
KT AN H IR g 0 A T HRREE T 20 RAE Y
WABWATB . B3 BERLZNE L BRI TS
B BT B — ok R YO L R O =, SRR T LA
K W AR A AR PP R . 280 Z AR AR SEARIE , 2010 4F
ESC #fE i} T iz 2 5t i1y O | 8] i 132 45 U (Corrado et al.,
2010) . 2013 4, — L [6 b % 557 L VU AE I HfE ) T iz
oh 510 B A UG HE B AR E 7 (Drezner et al., 2013) . It
HbEFAWARGE T — 2L K 52 BIE S : Corrado 55 (2006)
& BORM A 1982 47t $hAT 32 Bl AT O 1 8 0 A8 BOR
J5i 18 B FE AU AR & 4 R T F% T 89% ; Harmon 45 (2015) 4
— IR T 15 TS 47 137 24 BE 50 G209 o0 70 Bt o
O I A5 95975 O 2 e A ) T B L L D L B B
Bl FEHE KB 12 T 0 5 M A RR S 4 O IR E 94% i
93% ., LU G S RIS A3 B 8 B0 BE 8 5 A% LU AR R A
TR w10 R o Bk B 22 11 TE 408 1S 35 W N 20K O H TR 4
A2 S HrG L i A . 2017 4F, 22 [z gl B 22 D0 25 (The
American Medical Society for Sports Medicine ) & % 57. 5
BH - e TR A B 1 35 0 TR MR R K B9 5 2% ( Drezner et al.,
2017a) o [Al4E, ok B 5 & H 0 5 8 JL W] 2 A 1 as Zh G
45 5 Ay L 5 L RURLG B R 32 % R AL iF— P IE
TS T O F R A 52 Bl O I O A 0 AR, W T
s BHT O 0 IR A 0 BRSO TR R T AR ok
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% J&J5 ] ( Drezner et al., 2017b;Mont et al., 2017) .

o T8 SR LA X R B P F AR H LB L8
AT S 0 SRS R 2 2 T S B AR A 1
Ty o B I8 BT O 100 0 A U W7 RS B 2D Rk
P WK B, TOC B2 2% 28 D2 23 T 2006 4F & % 1“9 5 i
W HERE T AL G L A R AR R A R O
E 1932 sl a0 I 7 A 7 %8 (Bille et al., 2006) . 2009 4F,
10C & 3R T A5 9532 3l b1 i W {a e 07 Al (9 Sl U i, v
O I A8 T A S I8 g 51RO qa RR T Al Y B0 N
(Ljungqvist et al., 2009) , FIFA 1 7 2006 4F { [ {H # #F
B IF i 20K 42 7k 2 9832 3 b1 #E 4T T840 B5 % K A (Dvorak
et al., 2009) , iX — 3 il 6 A J5 22 5 £ 10 % AL HfE) % FIFA
T )& A 23855 8 BRI H 5L (Bizzini et al., 2012; Dvor-
ak et al., 2012) . FIFA 1% 8 Fif 5 2 & 2 br fE B 5 T3 3l
149 328 2y B O 1048 01 2, AN ANA 98 S0 B e sl IR AR A A
Mg E L AT DI 2 0 i E I b
2 DU R BRI A I T 248 R 43 BRI 3R BA R A5 4 I AHA
4 3k 37 6T BT A 32 Bl 53 A7 A2 B O I 5 A5 (Abernethy
et al., 2003 ; Choo et al., 2002 ; Harris et al., 2006) . 3£ [#
K2 4 K B B 25 (National Collegiate Athletics Association,
NCAA) L F 2016 4F & A 1 & T R 2% 412 5 51 (1 18 S i
O I 7 A5 P WY, A US4 o R BRAT b A 114 52 BT O I
& i 4 (Hainline et al., 2016) .,

FE 32 BT I8 O A5 1Y) & J DT R v O A X G b 7
SRIBEARE . 7RIS S ET O A O A Y LRI ST R DG &
FAL i A % 5 328 35 % LU 948 ) 5 (Corrado
et al., 2005 ; Maron et al., 1996b, 2007), 1 TF£ L4 #
B R i8S KO IR B B R R S A 2R F T
2y, PRt , £E 2017 4 1 38 gl a0 45 % A R AR, |
AT R TZsh 6, mijE et TiEsh 2 5%, 28 X
KAGF TEF K A AR E SN2 S 2R Tl Bk
W4 A+ (Mont et al., 2017) ., XWEWHE HEEFHENI
Bl HIO 0L 57 A A IR S5 Lk is 3 R B W e 2=k 4

B3

a0

el

2 BIHEIOCNERENEENR
2.1 MARE . FAERL AR S

AN NI S G S R AR A A 2 1A O A 1) A
J#R43 (Corrado et al., 2005 ; Maron et al., 2007) . Drezner
45 (2012) BF 5 K B, 30% 0 JUE BR 45 75 2 47 A7 A 1L °F-
R 5 S 5 AR L 28% A7 ok i i N AN T 24% A7 0 HE 2%
B 27% (0 R SR A5 20 4R 2% & RO IS T 50 2 )
R FE T, 23% A7 25 & 18 JEUe 0 45 K 2 . 10C #33, X
i S0 R A R 5 DA O TR RO IR T B T T R
(50 % LUTT) 0 WU e AR S ik B LR EEAAE K QT 4%
BAE ™ O S 5 BH: B O I A R i 1 5K R

5 (Ljungqvist et al., 2009) o A~ A5 52 (14 97 2 D) 1 4045 2
PR 30T 2 R ) B IR SRS 3 8 Bl 51 A 2o B R ]
Jit BRI W PR A A 57 L o0 13 Bl AN 5% (Ljungquist et al.
2009) 5 fA A A5 £ W38 2 AL FE O F KA L B OB S Cn
LR EEAAESE) AL R . AHA T 2014 4E 47 T 4045
AN NG ST G s AR A A AR P Y B B RO I O A
771 (Maron et al., 2014a) , KN T LT 10C T £,

AR G B AR A S S S RMAAE 4G A AR
i A7 T B AHAS AT A iR, 430 RSk SR A 0 e
W s RN A M K A vk BE AT O A Y 80 OF S B AR
(Drezner et al., 2013) . AN/ & A0 IEVE AL 1) 32 B 5 1
FR Z AT B A NS K S RUARAE T B S5
Maron 55 (1996a) ) — WU 58 X 158 44 AL iz 3 b1 e JT T
PHAT 45 RAUAT 3% 13 3h 518 M BE AT O I A8 0 L X
A 1 418 Z) 51 AE 38 By i 0 A b B IE A 12 W7 . Harmon 5§
(2015) 38 i 25 1996—2014 4E 19 15 WWF5T 41147 137 44
18 ) 5L B S5 AR, o S A 1Y) BRI R R R 4 )
h 20% FT 94% , 1ty A A% K 2 14 SO R FRE S P Dy 9% Al
97% PRI, 9 sl R A A% A 2 A Sy 0 A T B i K 11 0 o 2
OB 2 R A IR A 2 RS AT R AE Ry i
BT I A5 0 A5 1Y) 5 2 R ) o
22 WHE

AN NG S | G sl RV AR G A A LG, O F PR BURR
PN USRNSSR I SN NS s
DM RS ARFE S LT ERG L. MEiE) R
SO H, PR 32 A 1 1R 3% #1517 (Corrado et al., 2010 ; Drezner
etal., 2013) , 7E AR RERLEME KO- AR A LR 1, 5 20K
W % %5 (Drezner, 2020) . Brosnan % (2014) % F 1 078 44
R G 9 32 3l 53 19 BF 92 2% T ESC2010 A5 44, A0 H [
A8 BEAE 3 Sy 17% , i {8 1D ° A L A ™ 5, B 3 K i
P22 4.2% . Price % (2014) B T 5 th iz 3l 5l (9 AT 57 31k W
T RCHE 5 bR o E A TR 0 B 1 R R T g A SRR
Riding 55 (2015) I WF 5% 7R B TT I IAR A AL T T BK
25 HE AR P CHE 26 B A7 6 i A 1 o IS T
LG 8O A BE P SR8 0 — 25 WA, X 7™ B0 1 A 9 0 1Y
2 W H & 35 100%., Harmon % (2015) i1 Winkelmann %5
(2017) R Ge 43 7 T 45 i r T B 09 BURME R0 R S5 1, 25
FE IR O LR d A 38 O 1A O A vk

ST W S KO 1 S 2D AL B R 2 Bl
O I 45 07 £ 20 T BN 2 R A I I . 2017 4R, 4%
2 H WA kAT T 32 80 5100 i 2 B bR o 1 L 53t
il (Drezner et al., 2017b) . iz 3l 5 O HL (&) A 152 b 70 B9 —
AN 0 1) R X 4K 33 3l I 25 5 A A B ek AR 5O OE
BRI . 2017 4R 1 AL IS Bl 51O HL R
AR5 R 3 28 L IE R AR I AR R AR R R U (R 1)
TE O R — A I S O AN B — D R A, iR IE
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W R A 1A i S R W B A R AR AT R i — 2P

R A

R1 EBEzh5OBERIZERRE

Table 1 International Criteria for Electrocardiographic Interpretation in Athletes

H 2 AR

EFEE

DASEIRESEGEE;2) R T AL R LEFMA;3) FHIB/STESZ;4) BEAZHRAEVI-VA STEIEH;5)16 %

AT EZ) A VI-V3 B ILT 48] K 56) 5o R 45 SR 555 7) 4 G R B 4 58) 1 JE 5 £ 4 TR 9) EIR 1 A

2 BB ARSI,
s R

D)W db A4 ;2) £ B3R ;3) R 4) S B3R 5) RaMA R AT,

FEEFAE DTHAEE;2)STERIEK;3)REME Qi ;4) TA MK £ R LA F i ;5)QRS 7% =140 ms; 6)Epsilon % (5 # 3h &A% ) ;7) £ 4R
WA 4E;8)QT R M2t K ;9)Brugada 22 A48 [ 2 510) = & 500 2 28 (w0 FAK T 30 k/5-4F) 5 11) = & PRIAJ 2L K (=
400ms);12) E K2 M2 FE B EE S 13)3 B4 FHEFHEE14)H10s =2 ANF W4, 15) Bl i o X F,16) T H

SR

7E: W R R T Drezner 5 (2017b) .

AR B AT BT A, o F VL S ARG I O
SRR B RE T, BT i 0 F T R 5 ot R 3 5 T A
B S (ER 7R 187 N A= BTN E N3 B (S B et 1 DTN 1
IR T A AT A7 R — SE N o Ee o0 E B T AR R B
0 LSS B S L0 LA RN M B LR A AE L R
T AT 5238 Bl 0 TR M R BB Y At SRR (IR 3 ik
e IR Bl bk ok R A Ak AN 3 B0 o AR A ) i K B e a0 i
P 2 K 2, ABIT 5 I b5 o 32 24X 12~ 35 % fifi A %)
G0 e T O M ) B, T 35 % DL B A BE s s AR Y
PRS2 600 0, 2L FL L) i B s M 3 5 2R PRIt , B el
TE TG b A AE 3T WO A LA o R AT A 32, o0 F PR A TE U
R 0 ) T AT i o R R BE 1 ) B, 32 B0 i I O A
T B AT BT A T R A
23 SRR E

AU JUE R 75 R A — TS T R I 1 B S AR R A, )
DI A 0 Ji P 5 4 o0 OE 8 0 R L 988 0 3t , DA 0 2 o0 O
ML RO D REE O o Dtk O 8 75 1T LA S48 3
o ML 7B O A ) R R R 0, B B S 0 R R T S AN T RE
H 20t 22 80 4R AR , 1 2 52 s DQ I K T2 Bl Rk
T W A R T RE B2 IR . Fagard 45 (1984) 1) FH .0 ik 48
P 5 B XK I8 B L A AT 408 Bl BURE Sl SCAE X IR
AT T X LB, 25 Wow 38 8 O BEET Tk R A2
U2 AR - M R JEL ORI A 00 5 BE (14 ol A T R 3 O A
Xt B 41 . Morganroth %5 (1975) Fl#H /N ZE 45 (2008 ) B9 ifF 5%
REL, I H B 3h 5 2 W e 0 2 1m0 P B R T it g 3
Hiz sl bl 2 WO IR R .

T AF SR R 7 0 3 [ 9k 5 1 E 8l i i A ( Drezner
et al., 2017; Grazioli et al., 2015) . {H [y F #8 p5 46 2% A X
55t HAR PP M & 2%, H | ESC A1 TOC 42 A% 1) iz o)) 51 %%
T 07 A 3T AT S N B SR e A R A R 22 0 FL
ACAERT) 2L H6 A v R 30 S I A 4 000 T 0 U 7 A7
— kA, TEAR AR O R B R0 E Y A AR
B[ 0, AR AT LA T3R8 4300 I &85 4 [ 0, (HL X 1 2000
78

JUE 235 1 S8 AR AT E LABE I o RUT , O JE B 7 2 0 v T 1Y
AT A T B, A B TR ALER B R IR B TR
YOI G 07 A5 0 B (Yim et al., 2014) o {5 40, AE JEE M0 LA
SR TR SR AL B B R R O L B TS IR MERR 2 W, T E
B P G A U] 2 32 I AR JEE 0 LS B TR T BE (Gersh et
al., 2011) . #7030 & 3 0] fE 5 s ) 0] g 5 200 Wk
TRBC RO JIE 2548 S, G0 — IR 3 | 3 B KR R 7k LA
R F AW TE X 22 0 2 D) BE I 5% FC LA (Stout, 2008) o
B 25 4 75 BR B R T & R DL RO I TR (R L
WAL AR R R AL R 3D R L B IED) B B O BE R
TE VFA% 06 2% 77 TR A9 2% 5 A 34 & ¥ ™ 2 . Orchard 4%
(2020) 37 7 8 FH O W B8 75 14 fi R R AIE L ko0 I 75 7
i T N AR T B S
2.4 HAbGHE IR B FaHT% 0 A& ik

MOUN L INE 9 NN 1 o TN R S TN T G D
A 0 H a0 AT B O L 75 2B X AT BE 1Y 98 AE AT IS £k
PR A A (G2 B0 LR 24 h Bl A0 HL L O WA R A A
OV R A OISR 5 ) o AR, — 28 X
AR AN T 32 Bl AT O I O A 0 SRR S v RS B
S U R B N R RO I A RS T A B A [
(SBHR 45, 2015) o 0oL Bl g 2 (U — Rl X T 0 W 22 %
PR ORGSO 3 ek e AT B 1 R R B0 il A AL
(Deng et al., 2017) . Fifi 35 5 A B9 AN W 2 Jo 028 7 1 et
S QLP PR N S0 S N TN (| K= TR e i e e
W

3 BB
3.0 EFET S e IF 6 A A

SCREIZ O LA O A A AL — A TR R
H KA o 18 S i 8 0 A TAE7E KR Lt )5 L 8
3l b1 18 Bl B B8 1 AR K A2 %A 3.6/100 000 T R % 0.43/
100 000, %46 K F % T 89% (Corrado et al., 2006) ., {H1
A — LB UESE I AR R — e Wi, ok A LA s 1 B
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R, % B AE 20 tE 42 90 A A b I 1A B 1 14 0 A )5 L iz
B B IR PP FE ) K A2 Rk B T F% (Steinvil et al.,
2011) ;1% K —T 2009—2014 4E£F %} 12~45 % B E
I8 ) 1 AT N HEAT (9 58 K0 WE R A S I A R R W, i
Bl HI A 23 U 45 80% L 19 9 #] (Landry et al., 2017) .
Van Brabandt 55 (2016 ) R4t &L 45 T4 K75 4542 8l 5132 sh i
O I8 7 £ 1) SCRK L 2 BLAE AR A 1H A 0.001% /955 4F iz 3
BYGEARAE TS (H I 25% 19 N I R AE i 2 o R A AE
S A AT EE Z A R AT 0 o A O A X AR A2 B B T g
HETL . LAV W as R, AR & R ILPUR 32 IR
B AL BB SR T R 33 Sl O I O A (R R A
A TR kTR AR AT B 0 Bk R T A 1]
3.2 EEE S E A6 Z i

U I A7 5 11 R, e 0 5 T P DR i R 7 W U L 2 )
Bt E GAC T ) KBS R 3z 3h i i I A RS AR
ST A 1 AR 5 ()8, AR 2010 4F ESC 45 i 14 i 2
B, 4% 02 3l D1 i A 2 Dy 110 65T, ™ 9 B Y 3
FHTT &34 35 993 60T, A fl B 1T )5 1« PG [ b ™,
N U 45 2% AL 77 87~92 3 oT , ™ I 4 AR TR 2 28 510~
30 251 35 JC (Dhutia et al., 2016) . Maron % (2007) i & ,
BN 2 29 1 000 J7 2 A 58 Bl A iE AT 4 1 998 B &
AU, R EALD 7.510.3 70 (A N9 5 G005 s F ik 4%
2 25 200/ N 0 HL B R AR 50 3500/ ) 5 W AR IR 15%
B4 BE PR SR AR B A 150 0 AN EEEA T i — 2B A, B
B2 7.5 4¢3 T CHE 20993 52 R0 AR R Ay 100 38 T/ A L0 E

7400 3 I6/ N ) 5 WAL FE N b — 2 4 ] 7 A 14 47 B4 2 B
FH SR T AR ik 204236 70 . 2 IR B TR M0 L 46
PRI 2 1/1 000 1) FE G 3, LRI 07 A T S 1 554 RS
PR32 Bl o 0 A O A B 7 S8 RDXORE A K ik KA 5
#HE)

25 LTI 2 A5 N R R AT I8 Bl A0 A LR el
A7 Ui A 45 7] JUR SR AF AE — 254318, Panhuyzen-Goedkoop %5
(2020) F1 Castelletti 5% (2020) tA > , H i 0y i & 5 R 2 4
A B4R T, o0 i PR 2 7 M8 B P SRt A i B AIG, DR, 32
B T O A5 2 B A8 3l oo i B AN R AR B A . (H
Braillon %5 (2020) %% 2 WA Jy , B Hi i 2 098 2542 A
MBE, B A 2 88 L 2 Wi 4, BT g S 30— 26 £y
TR Qf2 (32 2l 5L R ) Rl 30 B0 0] B, oK 4 1R
W2 2l 0 23 BEAROBO0 55

BEXT LR 41, Petek 45 (2020) 10 8 7 43 B9 HL R Y
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International Experience and Inspiration of Preparticipation
Cardiovascular Screening

WEN Xu', WANG Yifan', DONG Ruiging®
1. Department of Sports Science, College of Education, Zhejiang University, Hangzhou 310028, China;
2. Dushuhu Public Hospital Affiliated to Soochow University, Suzhou 215124, China

Abstract: This study reviewed and summarized the international experiences and local research in the field of preparticipation
cardiovascular screening (PPCS), which can provide references for designing the PPCS program and preventing exercise-induced
sudden cardiac death (SCD) in China. It was found that the family history, personal history, physical examination and resting ECG
were usually used in PPCS to assess the risk of sudden cardiac death, and thus to screen high-risk individuals and take corresponding
measures to reduce the risk. The consensus statement of international criteria for electrocardiographic interpretation in athletes was
released in 2017, which greatly improved the sensitivity and specificity of ECG, although some details of the screening program
were still controversial. The screening program in this statement is gradually accepted by many countries and major international
sports organizations. In conclusion, it is suggested to formulating a registration system for exercise-induced SCD, establishing a
systematic PPCS program and strengthen research on novel PPCS methods and technologies, so as to further improve the PPCS
program in China.

Keywords: preparticipation cardiovascular screening; exercise induced sudden cardiac death, Electrocardiogram
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A Study on Modes of Sensorimotor Cortex Control of Lower Limb Muscles

under Different Support Modes in National Freestyle Skiing Aerial Athletes

GUO Feng',FU Yanming', LI Dong’, YUAN Weishuai', WANG Xin'*
1. Shenyang Sport University, Shenyang 110102, China, 2. College of Sciences, Northeastern University, Shenyang 110819, China

Abstract: Objective: To investigate the brain control characteristics of lower limb muscles under different support modes during
static standing balance in freestyle skiing aerial athletes. Methods: Seventeen national freestyle skiing aerial athletes were recruited
in this study. The center of pressure (COP), electroencephalograph (EEG), and electromyography (EMG) signals of vastus medial
(VM), gastrocnemius lateralis (GL) and anterior tibialis (TA) were simultaneously collected during the single-leg standing balance
under soft and firm support surface. During testing, subjects were required to stand in single-leg balance with their eyes open for 30.
The corticomuscular coherence (CMC) in the beta-range band (13~30 Hz) and gamma-range band (31~45 Hz) was analyzed
during standing balance. Results: 1) The variation of COP in X and Y axis was significantly higher during standing balance on soft
support surface than that of firm support surface (P<<0.001); 2) When standing on the soft support surface, the EMG amplitude of
the three muscles in the lower limb was increased significantly (P<<0.05); 3) For CMC, the CMC value of GL muscle in both the
beta-range was significantly higher when standing on the soft support surface than that of the firm support surface (P<<0.05);
moreover, the CMC value of gamma-range band was significantly higher than that of beta-range band (P<<0.01). Conclusion: For
freestyle aerials athletes, the soft support induces a loss of the center of gravity, accompanied by stronger nerve impulses from the
brain and greater neural regulation of the lower limb’ s anterior tibia and gastrocnemius muscles in the sensorimotor cortex, which
improves body balance. Additionally, the gamma-band CMC is higher than beta-band CMC, which may be related to characteristics
of lower limb muscles contraction under different support modes and attention during the balance control.

Keywords: freestyle skiing aerial athletes; static standing balance; soft support; electroencephalography; electromyography,

corticomuscular coherence
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