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WE: TR MIFIE%E (microvascular obstruction, MVO) ¥4 21 ST Bt4f = 240 JUAHFE (ST-segment elevation myocardial
infarction, STEMI) i 2 2 IR sl ik A~ AJRJT (percutaneous coronary intervention, PCI) 5 &4 A B ZEAIXG . BH &
P EE STEMI #3517 PCL ARG IR B Ik & AL AR A FE RS SRR B . 733k R MIBHEDFGT ik, I4E 2018 4F 1 A -
2020 4F 12 7 T8 NI BE Be0 N RE B il 25 B R BE 7 7S R 2 ot U N BH T 2092 PCLIY 125 5] STEMI AR 35 (91l PR BT},
T 109 41, 2ot 16 4], PR (56.91+10.85) & o ARAEAJG B 6 K AEMIEAHZESS MVO 4 (n=54 fi]) 53k MVO 41
(=71 ), RHAZIHNE logistic EIJ453H STEMI &3 PCI ARJ5 &4 MVO BN fEfs R . £55R 2 E logistic [IH5MT
R, RBTE 4K (OR: 1.157, 95% CI: 1.008 ~ 1.328, P=0.039), 37 42 % AU (OR: 1.916, 95% CI: 1.069 ~ 3.436,
P=0.029), .C> WILAZ B 70 > 20%(OR: 6.302, 95% CI: 2.386 ~ 16.644, P<<0.001) J& = 14 STEMI & 17412 PCI R 5 & 4
MVO MASIfERF . 58 ARETE KT | 2388 AR FLO JUESEE L > 20% S22 STEMI B & 174812 PCI ARG
KA MVO BTN PR, A 7 i 2 A R 2R A W o] ARIE B PCT ARG MVO 19 A& 42 KUK
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Factors associated with microvascular obstruction in patients with acute ST-segment elevation
myocardial infarction after PCI
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Abstract: Background Microvascular obstruction (MVO) increases the risk of adverse events in patients with acute ST-segment
elevation myocardial infarction (STEMI) after percutaneous coronary intervention (PCI). Objective To investigate the factors
associated with coronary MVO in patients with ST-segment elevation infraction after PCI. Methods A retrospective analysis was
conducted in 125 patients with acute ST-segment elevation infraction who underwent primary percutaneous coronary intervention
(PPCI) in the department of cardiology medicine, Jiangnan Hospital, and the department of cardiology medicine, the First Medical
Center of Chinese PLA General Hospital. There were 109 males and 16 females, with an average age of (56.91£10.85) years old.
According to the occurrence of MVO during postoperative periods, the patients were divided into MVO group (n=54) and non-MVO
group (n=71). Logistic regression was used to analyze the factors associated with microvascular obstruction in STEMI patients after
PCI. Results Multivariate logistic regression showed that preoperative level of white blood cell (OR: 1.157, 95% CI: 1.008-1.328,
P=0.039), the number of stents implanted (OR: 1.916, 95% CI: 1.069-3.436, P=0.029) and myocardial infarct size>20% (OR: 6.302,
95% CI: 2.386-16.644, P<0.001) were independently associated with the occurrence of MVO in acute STEMI patients after PCIL.
Conclusion Preoperative level of white blood cell, the number of stents implanted and myocardial infarct size>20% can predict the
occurrence of MVO in STEMI patients after PCI. Monitoring these factors in the early stage can initially assess the risk of
developing MVO in STEMI patients who underwent PCI.
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At ST Bt = B0 JJURFE (ST-segment eleva-
tion myocardial infarction, STEMI) J& 7tk 3l fk
R R E O, BARERE . W
FEA R R, HE SR ORI R K O
JUL i 3 1 0, 28 Bz el AR B0 Bk A AR YT (percu-
taneous coronary intervention, PCI) AJ 5 FF i [4]
FEMAS, AT EHE, BRI IRFE N0 LA
R, /MO NUEESE R YE L, g 2.0 =04 D)
€, & STEMI e 3minsy FBz —. EIFAERT
A RBEEZ PCIAR Gk 58, O AMEEAR 3 bk
() FF I AN RE DR UEO WLARE T, R4 PCL AR5 AH
AEFE B ik i 1ML i s g, A A R
STEMI £ 1.0 % R (cardiac magnetic reson-
ance, CMR) A4 2 7 7 1 PF BH ZE (microvascular
obstruction, MVO)?, MVO #§.0» 7N et IR 3l ik 5
R, N R R AR A AT i, SO AL
HAFETEA 2 B, MVO J& PCLARJG 22 L ZE H A A
W SIS X GRS 7B R P 1 8 2 |
MVO FIFER R, B SR BT S i A1 e i A
HMVO WEAR, s B Im R 24k E
. M, ARFFRGRD 2k STEMI #4517 PCI R
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1 %ok BEHC2018 4F 1 H-2020 4F 12 A2 T
BNV RE B BE O P RR R T 25 R 5 B 58 /S s 2 v
ORI #I2 W STEMI 47212 PCL AR
B MASRHE: STEMI S Wi fF & h AR E 24
OIS SHIER (Gt ST Bedh i AL UL
Wi RNRIT e ) AniE——ABLJE1T PCLIRYT I
TARJE 1 B T CMR K455 PCIAIAYT RIS .
Bio M M AT A h R 22 (G AR
Pk AT R ) drifE. HEBRPRUE: APBERT &2
PP | U [ B R . I RS
g . ZORIANFE il . B, A CMR 2R
UE (1 P R AR E sl RS 48 45 ) ol AL 5 A 28 R AlE
I IR TR SEHE

2 2ErbriE  )STEMIZWbRiE: W & 1Eirs:
BHE =30 min, & T & RASER H IS REMERR; O
K R /DA A B ST B R/, Bk S8k
ST Bt =0.1 mv, WS ST Bt4h & =02 mV;
R BER ot 5 (s R A | TR0 | K 3 T v
The 20 I FE AT B, 2) & IR 2 W bR
W TEARM AR T, JERHE 3 %

B2 EME, W4 E =140 mmHg f1 (5) &F 5K
J =90 mmHg(1 mmHg=0.133 kPa)l¥, 3) K512
Widbn i . 20k, 22 R A BH D R A 4R o a0 %
L i 7 e K I R 0 = 11.1 mmol/L(Bifi 2 M e
JE A FE AT R P R % IR B ) 5 2 I K 2
ZHE=7.0 mmol/L, =5 JEAR ISR ARG 8 h L) |1,
HMVO JE SCHTEELR FEFAIER SAR F i fE 5 X
WIIAE 5 X 3k

3 Killip /% F1 TIMI ML i 534%  DKillip 432K :
9%, TR0, W, A0, i
B <50%; W%, A MM, 4.
NG T B VR, A0 TR IR 5 SEAS R R
JE BB B Y 1 2 g 2 A2 A6 T, 2)TIMI L i 53
. TIMIO 2%, JCHHHE T A ZE L T I, AR
FUAR O 56 AR 2l ok o6 42 P 26, 320 i TG 385 5% )l 4o
TIMI 1 9%, /D EEER @A B ZELL , (H
KA R ; TIMI 2 2%, FESEH S EIR 0 bk o¢ 4
W5, (A5 8 A L AR 2812 s TIMI
39, BEAEAHSCRER B IK S 4 W52 FLil i iE 5 ),

4 ARJ5CMR I IrAEET PCIARE 1 T
CMR Ky, KA CFIH 15T 250 mE LR EHIY
UG LY L AIZER 58 H9 4 (late gadolinium
enhancement, LGE) 45 2.0 IR FE v FHl A5
DL B 2500k %) A BRAN A3 A b 9 44 A7 G2 i g AR AR O
JYEZ Wi B 0 3 Sl e S AT o o PR 48 BE IR B 23 A 4
A2, WM 3 LRI THE

5 yirdebr  JLSE STEMI B EIRR YR,
P AERY . B IRBTE . KB AE AL (body
mass index, BMI), FEFRHE . mLE . &8 MLAE |
W s A5, BE AR s RO L BE L . PCT B |
TR B k5% B F A AR (coronary artery bypass graft,
CABG) %45, sk B H A B iyl . &7 5k
JE. 0, RRTEHIM ., merd e, /i, Al
AR T, 2 5K v ik B BK AT 4K (N terminal pro-
brain natriuretic peptide, NT-proBNP) 7K, 1 5%
FBE I 9 R R R AE B A4S E B A (symptom-
onset-to-lab, SOTL). AHJ.CrHL I FLC R L,
RHTRARSE TIMI 734% . RSk ARG . AR
BASRE, rRJE KA MVO BB R
6 Sy SRA SPSS23.0 Giil R iE 1T 4K
PEHT. TR ORIA R £5 Fon, 4L Hg R H A
SEREA e ks TR LA R OR, Al AR
K K% ; STEMI 45171 PCI AR J5 &4 MVO
FHIAE R KR 40 R LR 3R X Z A R logistic [7]
H53Hr. P<0.05 WZERAGI2EE X,
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2 R

1 PARE R ARFRIEGA STEMI f#
F125 6, Hh B 109 6], ok 16 4], AR
29 ~ 74(56.91£10.85) % . A4 FH i 62 4
(49.60%); FHIRIA 60 1] (48.00%). H3 4k Lo i L
JR&5 9, 544 STEMI f & 4% % PCI R J5 & 4
MVO, MVO B &R N 43.20%,

2 MVO H53E MVO AIRKGERELE MVO 4
54 MVO MR AFS . Wi, BRI, O
. BMI., mlfi . BERE . SRIAE . BEAECOL
FESES . PCI S, CABG ', W0 A2 5570
GiiteE i L (P>0.05); WAL . Ii/MR
114k, NT-proBNP. U5 H T. OIhEE Killip 47
¢ . HRE L LEEBE 70 ) 25 SR Gt E B L
(P>0.05), 54 MVO 4%, MVO 4 SOTL .
FE K (P=0.029), A4 M K T B TS
(P=0.019), L3 1., WfEL 3wA . JRIBIMAE |
72 U % B 1L 43 %% (left ventricular ejection fraction,
LVEF) J 25 7 o8t 5 X (P>0.05), MVO

R E AR RJE TIMI<3 g0R 015, oL
FEBEAE Bl > 20% s i B3 S5 18 (P 341<<0.05), I
%2,

3 STEMI & #17 PCI AR J5 &4 MVO 1Y logistic
BIET DIARJE MVO fE R AR Sy ook &
4 logistic [0l I 43 Hr AL A, WX AE . 0=9F MVO.
1=MVO, HRHER I a8 2 aEeE
R HAS RN ARRY, AAEARET A . RE
TIMI<3 %% . 2408 A%a . O JJLBESE J [ >
20%, JFIAIRH#EIE SOLT, £ % logistic [543
MR 2D ik, € o ,%=0.05, ag$=0.10,
iR WoR, AETA KT (OR: 1157, 95%
CI: 1.008 ~1.328, P=0.039). 7Z%E A%iE (OR:
1.916, 95% CI: 1.069 ~3.436, P=0.029). .>JJLA#
FETEEEI>20%(OR: 6.302, 95% CI: 2.386 ~16.644,
P<0.001) &2 PE STEMI # ¥ 412 PCI K J5 k/E
MVO Bl faks Rz . W3k 3.

W’

A D RERRLS 2 2k ST Betfim B0 AR AL

Tab.1 Comparison of clinical data about patients with acute STEMI between the two groups

=1 MWEAM STEMI BZIGKERIEEE

Characteristic MVO (n=54) Non-MVO (n=71) Xt P

Male (n, %) 48(88.89) 61(85.92) 0.243 0.622
Agelyrs 57.43+9.42 56.52+11.88 0.464 0.643
SBP/mmHg 123.98+25.13 124.03+18.81 -0.012 0.991
DBP/mmHg 73.91£15.92 75.32+415.32 -0.503 0.616
Heart rate/min’' 77.80+15.51 77.13+13.98 0.253 0.801
Body mass index/(kg'm?) 26.01£2.90 26.04+3.29 -0.072 0.942
History of myocardial infarction (n, %) 4(7.41) 5(7.04) 0.000 1.000
History of PCI (n, %) 3(5.56) 4(5.63) 0.000 1.000
History of cardiac bypass surgery (n, %) 1(1.85) 1(1.41) 0.000 1.000
Hypertension (n, %) 25(46.30) 37(52.11) 0.415 0.519
Diabetes mellitus (n, %) 26(48.15) 34(47.89) 0.001 0.977
Hypercholesterolemia (n, %) 16(29.63) 11(15.49) 3.620 0.057
Current smoking (n, %) 32(59.26) 48(67.61) 0.927 0.336
Hemoglobin/(g-L™") 149.78+13.92 145.4+16.52 1.556 0.122
White blood cell/(L™, x10%) 11.78+3.57 10.43+2.81 2.377 0.019
Platelet/(L", x10%) 217.96+56.39 226.68+59.21 -0.832 0.407
NT-proBNP/(pg-mL") 345.17+£581.72 317.87+448.95 0.295 0.768
Troponin T/(ug-L") 1.40+2.39 1.13+£1.80 0.731 0.466
TIMI grade<<3 before PCI (n, %) 48(88.89) 66(92.96) 0.227 0.634
Symptom onset to lab/min 446.24+517.43 302.47+£158.28 2212 0.029
Anterior myocardial infarction (n, %) 25(46.30) 27(38.03) 0.863 0.353
Killip class on admission (n, %) 0.955 0.812

I 46(85.19) 60(84.51)

I 7(12.96) 8(11.27)

I 0(0) 1(1.41)

v 1(1.85) 2(2.82)
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x2 FERME STEMI BF PCI K UBEfERIEFREL AL
Tab.2 Comparison of PCI and cardiac magnetic resonance parameters between the two groups
Index MVO (n=54) Non-MVO (n=71) Xt P
Multivessel disease (n, %) 38(70.37) 53(74.65) 0.283 0.594
Culprit vessels (n, %)
Left anterior descending 27(50.00) 27(38.03) 1.792 0.181
Left circumflex 6(11.11) 8(11.27) 0.001 0.978
Right coronary artery 21(38.89) 36(50.70) 1.726 0.189
TIMI grade<<3 after PCI (n, %) 19(35.19) 10(14.08) 7.665 0.006
Number of implanted stents (n) 2.15+0.81 1.82+0.72 2.407 0.018
LVEF/% 43.57+12.12 47.26+11.47 -1.736 0.085
Myocardial infarct size>20% (n, %) 45(83.33) 27(38.03) 25.778 <<0.001
#3 PCIARGE MVO HBEREZER ZEE logistic 747
Tab.3 Univariable and multivariable logistic regression analysis for the prediction of MVO after PCI
Univariable Multivariable
Variable
OR 95% CI P OR 95% CI P
Male 1.311 0.445-3.864 0.623
Age 1.008 0.975-1.042 0.641
Hypercholesterolemia 0.435 0.183-1.038 0.061
Diabetes mellitus 0.977 0.487-2.010 0.977
White blood cell 1.147 1.019-1.290 0.023 1.157 1.008-1.328 0.039
TIMI grade<<3 before PCI 0.696 0.175-2.102 0.430
TIMI grade<<3 after PCI 3.311 1.386-7.917 0.007 1.338 0.471-3.801 0.585
Anterior myocardial infarction 0.712 0.347-1.460 0.354
Culprit vessel LAD 0.614 0.300-1.257 0.182
SOLT 1.001 1.000-1.003 0.051 1.001 0.999-1.003 0.173
Number of implanted stents 1.771 1.091-2.872 0.021 1.916 1.069-3.436 0.029
LVEF 0.973 0.943-1.004 0.089
Myocardial infarct size>20% 8.148 3.444-19.280 <0.001 6.302 2.386-16.644 <0.001

BE A R AR TR I R A TTE MR
JR, HAE MVO FLG LN H L (intramyocardial
hemorrhage, IMH)P'%, MVO & A= 5.0 JLk i
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—J7 TELHG I %) (8] 52 Fs 1y B e i 48 N s, i 3k A
JE38 S BN A BHZE 3 53— J7 T b ik 5% 19 B 240
PRI A8 2R 8 Hh S SRS ) AE e T 32408, 2 O e
RN, REOM RS s b K U, A,
5o R B ke i LA A S A0 45 1 2 A ok A R A B
e, R & I 25 f it 7 BE 26 1 JE 1A
Z— 2, IMH %%\ /&2 MVO i —Fp ™ JE 2L,
LI B it D] 32 B S bR 3l Dk At 4 )™ o 32 s
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