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Abstract

Acute ST-segment elevation myocardial infarction is characterized by high morbidity, high disa-
bility rate, and high mortality. Failure to treat the patient opportunely will seriously threaten
people’s life. The pathophysiological process of STEMI endows its time-decisive characteristics.
Only early, rapid, and complete opening of blocked blood vessels can restore the bloodstream of
myocardial cells and save large areas of myocardium in time. Early, timely and correct treatment
can enable patients to obtain benefits and pass a crisis. The choice of treatment plan and strategy
is determined by the patient’s clinical condition and spatio-temporal limitation. Regardless of the
treatment plan and strategy, it is necessary to race against time, shorten the total myocardial
ischemia time, and strive to open the Infarct-related blood vessels (IRA) as soon as possible. In
this paper, the effect of shortening the time of total myocardial ischemia on the prognosis of pa-
tients with STEMI was reviewed.
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SESTE IR ELOJUESE (Acute ST-segment Elevation Myocardial Infarction, STEMI) A RIE R & .
BRER. BOLER AR, DN BUAK ™ ERM B N E4r. STEMIFREAIISRER T 7 HA
e R, RERH., Yo, SR rEEEnE, WEOVMRMILAERN, 7 feXkRHREK
RO, FREREERNBITRRNE L. EREFRMAGIT T RAKE, HEENERREHE
FR B ) 22 ) SR R R kg . BRI BEATR AT 77 RAISKHE, AREEAIN MM . Fa 0N sk
], $BUREIEREIAERM Y (Infarction Related Artery, IRA)RSE—EH., A5 0L SGR I
I ()X STEMLE & TS IR maE 8 B 45k

XiA
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1. 818

Sk ST Bam AL O IS JE(Acute ST-segment Elevation Myocardial Infarction, STEMI) 4] 14%H)
SR B0 ik I BELZE 1 0 JULASE SE (myocardial infarction with non-obstructive coronary arteries, MINOCA) [1] [2]
Ab, K2 HZ H e Bk AR AR Bl R A T e ik S I AT . STEMI AE Be 8 (A0 T & ik
5%~8%, T f5 B T HEHECo LR TR AR o CoURE B I AR 55 A J o 81 P B T X T (U o JUL Ak 0 L BT )
UM, LRSI [R] g STEMI B35 1T AL WU SET FR A R/ e Bk i 20 min JULCTLER
S ER A RS ) A, R If 40 min JULC LR FETHI AR 2 o S ML AR 1) 30%, R IfiL 3 /)NEy DI 24 o s dfe i T
P 50%, 6 /NIFIEFIZ) 70%, 19 24 /NI 2 80%. WNSRAEFFUG R 2 /N R IE A ZE LA, At AE
FOK R PBER O, RO IE B eGE BB TS [3]. A AR SR O VLR HEE R (B A 48R 30 min, 3
1AL R I 7.5% [4].

2. STEMI KR89 58 Bl B K TR

B Etthzd 50 A3 FH i ARE RR T bk AR A ZE MR R RFIE LK, At SR T X AMI (Acute
Myocardial Infarction, AMI)A& R HLEFIHF 7T G . W3] PTCA (Percutaneous Transluminal Coronary
Angioplasty), 7o I PR VR TT FRER PO & J8 o 830 )2 (SR I68E, A 20 122 90 4EARE, PTCA
BCNETT STEMI R EFB . EWNALRT. i T RS Rk b X i S SR 78 2 AT 4 DR W e 5% [ 1)
STEMI i&¥7 46, 2005 IR [E 1 Ik SR K 36 E ) fa ma il e 7 77 &3 E E 1 STEMI 2978/

H R STEMI 45 5 45 (1048 R B EE )7 AL 45 75 42 . PPCI (Primary Percutaneous Coronary Intervention)
J CABG (Coronary Artery Bypass Grafting), PPCI [l Ih R Fe ks bk il R =, CEch STEMI B3 I
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HHEERIT IS E L, PPCI EARA 2, AHRARATHLX SZBR T ERy7 25 HR 8 7755 4% A4 LA S B S if
FTHEAEH SE M (IRA) . FR4E (B M55 2018) HEEL, M 2005 4TI AAT HIX AMI FET- % 2
BPUE FHES, RAHIX AMI ZETSZR M 2012 SEFFURE RS, HERREE I IR HIX, H 2013 450
2016 4 KME I SR T35 7K o PRIk, DRIR ) B 1 36 0% 5385 P PR 7 8 56 B P A R 448 o O L Bl
AL B R) ) e ) SR PR R 73 o

5K STEMI K5 21BN U 6 F 2, FREARAT M X i T A 5« AR A b X BT B2 5
=, RANERINR LA =K. BEE B PPCI A8 I E R Bon &£ 7 RE, &+ STEMI B
BB IR, TR . T RE STEMIFUARIPLR, W KESABE T 120 204 4T PPCI i) STEMI
B, ZHEBEREIERFINEREAEIZ PCl FIRIEENE . China-PEACE HF7t4E R E /R, FREM
2001~2011 F4%52 H 4% PCI R STEMI 35 LBt 10.2% T+ % 27.6%, {HIZ2 51 835 Lupl B 45%
TREE 27.4%, SRR BRETIRIT RIS R [5]. HERbHER, FRETT RN X B2 IR T
MO LE 2R TG, 247 o JUL S LT T 2 AT b DX TR I PR B B Ay 2

3. 1ILALE BRI ATE] (Total Myocardial Ischemia Time, TIT)

o LA LSS TR (TIT) R E SO FRBRE AR I 4k BV 2 R0 O LR REE AR 8], P A 2 28— Ik =
I Bl 18] S 58— R B ek bk ) 2 BRFED™ 5K I [T L o (ORI 1) JUL A S0 L B 10485 S0 RS A [] £ B 1] 5
s AR TR) 5T RS 1 AN [ St 91 S O UBESE 20 B S A PR R B AT SR AN A B
I TR) 55 R A R T A Boa i a], 3R e ReE.
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Figure 1. Schematic diagram of total myocardial ischemia time (TIT)
B 1. (DL IATE(TIT)RERE

3.1. Bli& PPCI EfR Z Tk E 5KkBtE](D-to-B)

D-to-B H [A]& STEMI KA i & ) — A8 FE bR, [ RS B PN 2EIR I 8] K55 . D-to-B B il fx F- i 55
ELOME2(AHA)R H, A% 202 PCL G T IR FAE — /NI R SE B v RIFE bR, J5 R — B85 75 40 b7
2 [ [ F O WU BE V2 M 22 1 B0 2okt #2 R I D-to-B I [RI 45 4 fE iy Sk STEMI B3 1R I BB T2 R IR
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[6]. 5 —LLmff 5L ] & 3 D-to-B B[] < 90 min A8 /b 3= AN [0 1L S 4 (Major Adverse Cardiac Event,
MACE) IR A2, $EmEAR3[7]. 2003 4 RRIHCET 5222 (ESC) K 2004 43 [0 IE 2= 2 (AHA)ZE H O
JFE 975 B 2 (ACC) AiAfi (1) STEMI 127535 M 413t D-to-B a2 il b vk PR 72 £E<90 min 1, fj 2006 ££2 5 ACC
] 5 ISV I S I B A 2 SRR TR IE A 73X — H bk e 2012 SERK PO I 2% 2 (ESC) %t D-to-B
(IHE T 5 A& ARt . TEA A PPCI (1IRJR 0 D-to-B K R] < 60 min. 78 [ (1736 43 #h [X X —
Fe bR LAA R 31 min, BEREASG T 5T 7K F[8]. 1H D-to-B IR 8] 45 46 15 BEFF S5 S A B AE T2 2 Ak
A, BT KRR D2B BFA], STEMI 38 A B A0 T3 H %A 824 IK[9], D-to-B I [H] BB A
FETZZBNALF- 2L T “RAER” o HATREJIMEA “D-to-B <90 min” FK##% PPCI &R M df o
(1 2RO FERNS YT &, 225 R O o A S 03 38 S 1R P T At o R e [ R s o DX R
% 2018 4F 4 H 18 HIRKE H A IAIER) 3000 ZK M HhOoEds 70 4. O AE K 12 /s k2
(1) STEMI 3 D-to-B Jy-F4 69 min (%t b ARG 00 2H 97 min), (EBEAE T2 2.6% (FEM I 100 2H 4.24%),
FET RGeS I 7E — AN KT, (HERE B O [ D-to-B AR R IHA R, IEbRZAA 24.3%.

P M 2T BRBUR K, FLSAHOT B (A1 A F SR % 2 4 R D-to-B BRI AT 37 v, HERE
9 Hh O BRI IE AR 2R R 85 12 JE B G R O R RF R E 1297 BORUA i &

3.2. BREEST MM EKEY HKEFE(FMC-to-B)

FMC-to-B I [a] G145 1 Bt A R[] A 0 43 Bt BT SRt 18], 3 B 2 BT BB SE AR OC ML (IRA)
T I TE], BEAS A N B IT R G IROA R - 2010 4E Terkelsen 2548 H 14 Yk 5297 B 28 BREES Tk it
[E](FMC-to-B), ABAITIEIEI 40 H7 T 8t T FFE2 i =4 PCI O ItE B id M2 RIT 2R 4 6029 44
STEMI &4, MAITEARI R 12 /NN EEZ PCLIRYTY, BEVS 3.4 4F, 45K FMC-to-B I [A]7E 0 % 60 73414t
%4 15.4%, FMC-to-B I [d] 61-120 43 8P AL T2 T+ 48 23.3%; JEiR 121-180 4 Bh STt — & BTt
2 28.1%; 1fjZEIR 181 & 360 /34 AET: F mik 30.8% [10]. 2012 4E ESC 574 & 2013 £ AHA/ACC F5 7
A FMC-to-B If[] < 90 734, ESC 451 3kt 5 B 12 (1) K AR A B O JULBE SE 8 # FMC-to-B I [] i
<60 Z3Bh[11]. Koul 07T K I FMC-to-B #4151 FET- A5, FMC-to-B BT 60 min, 1 4%E
TREENN, HE®EEH. R 30 778, GRHHR) N 1.06. 5<30 /-84 AHEL, 1 FMTHK
HR 4 1.26 (61~90 73%f, 95% Cl: 1.03~1.55). M4k, 5<30 7pehZHAHLL, 1 4EAET-F0y 1.41 (91~120 434,
95% Cl: 1.14~1.76) 11 1.51 (120~360 4341, 95% Cl: 1.23~1.86). H. FMC-to-B #EiRiEid 60 min tH51F
HE L 7 O 2 P XU 3 N R A O /T 30 B AR LY, 7 E A 0 3 v AR AR R A A 3
7, 31~60 43#h OR fH 4 1.15 (0.87 to 1.53), ifi 61~90 434 OR {f 1.74 (1.33 to 2.28) /1 91~120 434} OR &
1.72 (1.28 t0 2.32)), 121~360 4% OR &)y 1.88 (1.43 to 2.48) [12]. 2015 4FrH [EMWifi ) STEMI F575 535
STEMI $RFE3E R : FMC 2 & 3O B IR (] < 10 43%F . 3 PPCI EX Bt 1512 3% FMC-to-B I 7] <120
IyER. PPCI ERE FMC-to-B i [A] <90 434t

MRPE R AE I AL S R, JEat X EMS R4t I2 11 FMC-to-B BBy 91 min, 1MdE EMS R4i#5iz
(1] STEMI B 1Z 48 4rik 148 min [13]. HE ) PPCI BE Bt 2 73 A 75 A A H X DL S 120378 i [X (1) 48 <= 38 1T, 48
Wz, BEE PPCI EFERIRE /I AR, Ml a kAR A HLIX ¥ STEMI A S FGET 2R IBF Ty, HERRM
X #5121 STEMI i35 FMC-to-B KA BE K,

45 P 1R B AR BRI T B S 10 3 N S 58 B 0 FL TG, 2015 4 STEMI 45144 5
— Y0y H B TR 1 TR 7 B A 1] . 2SR D-to-B I [ali& R[] B3R FMC-to-B i AL FR 1 AE 1K 2
Bt STEMI SROR SIS, BRI RGN AE /) 5e th 1 3 A8 R R BRI H AR b B A
FEIR B [E] g — 2 P R B ek D AN YT RGN IR I [A] . A BGINE S AE A 3RE, FHRE SRR N
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BRRERR . SQRASERNERAGIB R BEASOEE R SROCRRR, JFH 2R
STEMI R ARG RS S HMEHR S mEisH A RIS FMC-to-B INF[a]. F2M e AT SO
RPH RO Fia T, IS BB EIRCSE. B ATE AR RGEE FMC-to-B X —
7R BT R AEBE T 28O I BA PPCI BERBE N T, At A R PPCI BEJ f R hoy, 57 ELIR PR e
Hgg ety HERERGRE T IER R, B b oL R B 2 BN .

3.3. KR EE RETHEMETBE(SO-to-FMC)

SO-to-FMC 245 38 B A 22 8 Ik G- >R By 7 RO IR 1], e B (1) 6 38 ZEaR B e o bl B o R 0
I} 8] 52 [AMZ i ZE S ma AR AR ARSI, B B A ZIBAR A T §E . IXTBFRIE AR FMC-to-B I [A]— it 52 3
FPE. 1 AMI EE A, BT R 8] B KR4 (FRIk 75%) 2 Fms A (0 e i B i () LR i) o R 297
R MR S5 AE KT RIS AR RAF, RO i) 30 R 3 AT AR S va 7 TN () B 38 ) = 2P 3R [14] . BREIIgELE
STEMI GE& FRET IR YT Beal S b N I R A DG T rh R I, ke etk BEIRSEI &5 STEMI B3
Bt BT ZE AR BRI A G, BB X RO RE bR P08 i3 VA DR B3 T B R tR o S B3O T 2B 1R B [ B B A, T
K AR BE S EE NAET- AN 1 4E MACE KA FTHE[15].Heo J Y 575 9028 {51 %5 [ A £ STEMI &,
RIE W =% ANBE SO-to-FMC “FYJIS [ 405 144, 76 1 68 43k, T i3 SO-to-FMC i [A] B 24
B K IPEACTI S IN[16]. & i —BURFE AR F I A 1 1986 4- 4 2005 42 (8] 11 L ike . =ik 2E
M RIS HUIX AT BEM 5967 45 [RCFIFERE 76 5, Lotk 39%), HE 3 e il 48 12 B 18] (1P X 0R0 A 4
7E 1986 4E4r AN 4.1 /NEF AN 2.0 /NEF, 1995 4E 54 4.7 /NEF AT 2.2 /NI, 2005 4E K 4.6 /NEFAIT 2.0 /N, 7
20 A1) SO-to-FMC IS [A] P3N Hf A SR I (] BE AR FEAAR . STEMI 3 RiAE SRR RAE S 2 /)
I A B vR 7 TR B M AEA DG M (IRA), A WFAR A 2945 4% B8 1E 2 & 6 /T N BIA R, 4
SN HIEERARRIZER . SHREAERE 2 /NS ARSI BB, R BT ) R [ &
BB fG 90 2380 L2 IR IR TT BRE B SR Bk A NIRTT I AT BEPETE /N o X TR 72 1 485 2R A ) S /s 78
S 5 K B T B 3R (1 £ R A AR R LA 1) 58 3 2 b R I K B 1) (o B i IR [17] 0 SE [ 5 — TR e 3%
HEEBHEEHI AMI MOSEIRG, 255 IR F KRBT THi[18]. FE SO-to-FMC B [AJIER K,
CHINA-PEACE #f 7t 5 5% Wil 7= 18] (1% 4 [ i gk = 4B AR B[R] 43k 13~15 ho

[ b — 22 35 ) RO LI RE BT AR 5 O L BRI T4 26, PR 24 SO-to-FMIC i )i K /&, D-to-B
R 8] P 48 R 65 RO LR 25 328 /N - Shiomi H 28 [HJF 78 K BILZE SO-to-FMC B[] < 3 h 54, D-to-B K
45 BEFE TR B XIS 70 45 B SR IR s [19]. #RkEze. BRSCILAR R 7t R 3L
SO-to-B K} [f] < 90 min L OYRPESE TR ABET A 1HE 358 1.20%F1 2.41%, 1] SO-to-B B[] > 90
min 4135 7.81%#1 14.06% [20]. B4 " (KIHF 58 11 & 3 SO-to-FMC i i 8% , FLAH R D-to-B I} [i] . FMC-to-B
i) £ SO-to-B I ) [ 21] -

WAl i B AE STEMI KA JG BT At & — ANt SR BRI, A0 00 in) 7 D7 Thi i, AHGERTT . 24
B A0E. &, b, BURES TS RARSE . 4% SO-to-B I JE] 17 VR AE A A S O LR REVE VAT
R, PEEACERCE, BINJE RN LB B BRI, (RIHER ORI SO RE, BUMRTIE 20 )7 TH
TRBOE ., BEENNITRCIIZ T IS, 1800258 TR F07 15 55 I ARHE T8RS [ 4 % BR 4% D B 4
1 SO-to-FMC I [H]. 2, %% SO-to-FMC I [l 2 — N EAR M RS TR, AT Inskyr & R 81k, #
T, HEE AR SR R S L STEMI XAt I 2% g R (I RF SR R e

3.4. RIREIKEL IKEFE(SO-to-B)
P FEERFEY G 18] RV Co LI SR LA ], 5 4 A8 R 5 A 28 P A AEAT SR LA FrD IS ] 2T 2002
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R I FTE K IN SO-to-B 5 i 155 &, (H A 78 1 45 RAR A — 2. 2016 4 Solhpour A 5/ 7t & B SO-to-B
FETHM 30 RALT-ZE J5TH /& —NEAL T D-to-B MITIINE 2 [22]. AHR IS5 R, ARIEIISE i — T [a] i 4 b
H R B SO-to-B B [A]/NT- 6 h, PCI ARG IRk M E 73 ST BRI & CKMB. cTnl 2545 b4
AT KA, Uil SO-to-B I B4 ki R e L LEEE: . (HAB T AR A Seit 2 7 [23].

SO-to-B I [] 4 45 4 i T s vh O B SR B . PPCL RIE R . BRGSO I K X sk by 7]
FOR AR RIFEKRE . 2016 AEFRIE R T I X3 ik [R] 006 T 1% 18] 249(6.70 + 3.48) h [24]. H#ijL[E SO-to-B
I IR () FE S 02 3.3~3.5 h, 1 7 7 R IA E R I IX — i (A R A7 30 2~3 h, FRE STEMI B8 HIRUA MRS
RIBEH FANA BRI ZEFE[25]. SO-to-B B (A G4 1 B AE IR RIZR YT R Gu 1B AR [R] o il 5 Hi e w0 1)
SEAIEAR R IR R X FEIROA R REFEL R R, BRIT RGUAEIR I [A] ] AT wIVa 1 i iR
I B GV FUATE AT 4 o T 90 R O A 5 P SR o iy AR 1) = L D, R 17 [ ) o
T SRR AT, R DR SRR R S O R R YR T I BN AN SR [26] . FBARTERF FT
STEMI i35 SO-to-B i [A] E IR 1) 5 Wil K] 3% Hh I R85 Al = o SR A AR Hh A7 2500k 80 miin, oA 52 mie) DR 25 G475
POl g EgoR s RARE G AERIA RS . il R I8 Fg i #E h EMS 148 FH 24K,
S EMS 20 FEE RO REE R IR E R, MR EERE. BE G U R
FERAEH EAIE IR A 28 EMS #iz. BN SRR R AR EFRE TR A . ZARFAME
HER A KE27].

4. INGS

B IR O LR BRI 1], AN T B LSS 4 4 D-to-B B [AJ ¥ AR, 72 L ARAE A g o (1)
[, (R BB 2 A TUAE B S8 (s I 9 1 B2 I ki TAE, A Reik 465 SO-to-B 11l SO-to-B
B (8] 78 56 1 A 3B I BE AT SR 8], 4O VSR R ROa B 1B Bt 2ok S0 21« B3 A R R0
HERI— D, XEFEBIRINAL BT RS FIn (B B2 D)L & 38 o 02K
2015 4, H[EH (STEMI WAl T e ) g : Ri4i% SO-to-FMC K [a] L& FMC-to-B if[i], 57 5
BGH SRR R, @ ERVEA A B HLEIA feik 2R AT B4 5 Rob B iR A H 1, AR R
B3 STEMI 38 VR YT A PR TS o

E&WmE
TRARIT - RYIERIRSE R SRR 75 L 7 BE e 00 H H 0 H

&5k

[11 vbim, sk, VR, 55 2017 KRN ST Budfim B4 0o JUBESEE B4R B 2 R[], ORI BT i, 2018, 18(3):
175-176.

[2] Ibanez, B., James, S., et al. (2017) ESC Guidelines for the Management of Acute Myocardial Infarction in Patients
Presenting with ST-Segment Elevation: The Task Force for the Management of Acute Myocardial Infarction in Pa-
tients Presenting with ST-Segment Elevation of the European Society of Cardiology (ESC). European Heart Journal,
39, 119-177.

B HEFXDAHAEZSGHHAERERS, TEAMS. S ST Bdb /A UL IEF a7 1 & B 2538 9 (3 2
FROWY. v 1 25 B 2 26 (1 T-Bi), 2019, 11(1): 40-65.
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