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WE. Bl ARSI EFFRIRFCHE (MCE) A STHEIHHCINMEA (STEMI) &H %K BRI IKRAAK
(PCI) BHE s H%B (HF) BFRMMNMAL, FiE EIK20195F 12 A 2202250 12 A A v 7 9.8 E RIS 69 STEMI & 4 140
B, HIFPCIR, HFERGI0AZFTLEHFRFL S AHHFA (364]). LHEA (924]), IR MA—HZFTHE MCEZE 4K
AR, kL, AXk1E; KA Logistic B )2 A 547 STEMI & # PCI K G 5t XA HE 89 % A B & 4% %X F TAEM /e 4
(ROC) WEMM A, ki, AXc/EEMBIEEAFRM STEMI &4 PCI ARG F X HE 89k sk, S5R 5 R HFZLE, HF4
SRR, HERR LB 0 FE B IR Gensini AR5, o iF BRI EEF) THE (CK-MB) R-FEZ, Kk EAR S JFil i) 1A 2
K, AL, L. Ax kI EBEAL (P<0.05); Logistic BJAAREA 2, F#. Ik Gensini %, Kk EAR L Tl afla] . A
M. kM. AX kAL STEMI B4 PCIRGH A HF I H B % (P<0.05); ROCWMEE R, 5AM, L. AXk{LEmsT
i, Z XA RBEIEZ (P=4.600, P=0.032; x*=6.821, P=0.009; x’=8.036, P=0.005); A{f. k{i. AX kL
A STEMI % % PCI K )G X HF 69 W & T @A (AUC) £ % 4 0.834 (95%CI: 0.758~0.894) . 0.773 (95%CI: 0.691~
0.842). 0.802 (95%CI: 0.722~0.867), Z=#IEAH AUC 4 0.908 (95%CI: 0.844~0.952); Pairwise ikl 2=, 5 A4,
KL, AX kA E RIS hE, = FBAHAIEe) AUCTH & (Z2=2.295, P=0.022; Z=3.468, P=0.001; Z=2.774, P=0.006),
% MCE % % 2405 STEMI & & PCI RS & HF B 45 3 09 T A48 .
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Predictive value of myocardial contrast echocardiography for
heart failure after PCI in STEMI patients

CHEN Yuanyuan', ZHU Chunyu’
(1. Department of Ultrasound; 2. RICU, Zhoukou Central Hospital, Zhoukou, Henan 466000, China)

Abstract: [Objective] To study the predictive value of myocardial contrast echocardiography (MCE) for heart failure (HF)
after percutaneous coronary intervention (PCI) in patients with ST-segment elevation myocardial infarction (STEMI). [Methods]
A total of 140 STEMI patients admitted to Zhoukou Central Hospital from December 2019 to December 2022 were selected, all of
whom underwent PCI, and were divided into HF group (36 cases) and non-HF group (92 cases) according to whether HF occurred
within 30 d after surgery. The general data and MCE quantitative parameters A value, k value, Axk value of the two groups were
compared. Logistic regression model was used to analyze the influencing factors of HF after PCI in STEMI patients. Receiver
operating characteristic (ROC) curve was drawn to analyze the efficacy of A value, k value, Axk value alone and combined in
predicting HF after PCI in STEMI patients. [Results] Compared with non-HF group, the age in HF group was older (P<0.05), the
percentage of diabetes history, coronary Gensini score and serum creatine kinase-MB (CK-MB) level were higher (P<0.05), the time
from onset to infarction vessel opening was longer (P<0.05), and the A, k and Ax k were lower (P<0.05). Logistic regression model
showed that age, coronary Gensini score, opening time from onset to infarction vessel, A, k and Ax k were the influencing factors of
HF after PCI in STEMI patients (P<0.05). ROC curve showed that, compared with the separate test of A value, k value and Axk
value, the sensitivity of the combined test was increased (’=4.600, P=0.032, x’=6.821, P=0.009, »’=8.036, P=0.005), the AUCs of A
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value, k value and Axx value in predicting HF after PCI in STEMI patients were 0.834 (95% CI: 0.758 - 0.894), 0.773 (95% CI:

0.691

- 0.842) and 0.802 (95% CI: 0.722 - 0.867), respectively, and the AUC of the combination of the three was 0.908 (95% CI:

0.844 - 0.952). Pairwise algorithm test showed that compared with A value, k¥ value and Ax x value alone, the AUC of the
combination of the three increased (Z=2.295, P=0.022, Z=3.468, P=0.001, Z=2.774, P=0.006). [Conclusion] MCE quantitative
parameters have a high predictive value for HF after PCI in STEMI patients.

Keywords: ST-segment elevation myocardial infarction; myocardial contrast echocardiography; percutaneous coronary

intervention; heart failure

ST B 4f s B9 .0 LA FE (ST-segment elevation
myocardial infarction, STEMI) 2 K| e [k 4] 2€ ol 24
g FEEO LR LPEIRIE, BURHR IR,
G K 5 A R & o IR 3h Bk S AR
(percutaneous coronary intervention, PCI) J& STEMI
B HATAE RIS L, ] T AEAE M A |
BRCOIAL, Nk ws , (HARS A5
BEIE RO SR (heart failure, HF) 27, i i
s BE MO WUEZE R G JE R 2 BT,
i OHF A 23.19% o Pk, W% STEMI %
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5) &l (myocardial contrast echocardiography, MCE)
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Te A 7y 2, 38k S A T Y i R R 286 ik
o JE R A A, R UL B 1 A i A
5, X SRy M T A T PR o i T
EL B IE SEAE VAL St O LR A8 R IR T 5 O ILGRL
PEATIREH M (E o (B H AT M JE & F MCE X}
STEMI 3 PCI J5Jf-%& HF TNM ARG . ASF
5 F STEMI &2 PCI RJ5 4T MCE idr, FHEAh
HXF HF BAEMTINE . HEET,

1 #BREFE

RIS

FEACRAR . AT BENL 24 PSR AR R, R
PEREA A ST A5 Y 5~10 1%, TR x4
IS 20 10%, T e D REAC R 134 i, BEHL
2019 4F 12 A & 2022 4F 12 A A aidue EpRias
() STEMI &5 140 ], Hrp 55 75 5, 2 65 £l
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1.2 WA, HEBR K SIBRERHE
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HeBR AR AE . OA IFEGEL MR OB
g B, 20 RO UG 25 O JIE R s @A T
LA GNP . AR RRYEROR . H SRR
i . MEIEGG . NG . I o M e g
() H AT [ X B Al DO BB S s DBLEEIRYT . BT
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FIhREAR 4 OBEAE PCL; @HF 58 ; @i
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1.3 MCE #&#&

PCI RJ5 48 h 47 MCE ## ', & Vivid 7
Dimension # 5 i2Wi{ (32 GE AH]), &% M3S
TRSANE N 1.5~4.0 MHz,  FBE AR A2 MM, 14
FERL A B AR R, AR B AR RO IRV T S
ﬁﬂfn%{iﬂh kR, PO A K 59 mg SonoVue

AN S mL AR BRER K, $E BRI NI 403 I Y
ORI, SR ER I 2.5 mL 35257, 4k
SEHEVE 5 mL A FRER K WP . B A0 %0 N IR %
AR NSO RR, FRSRERG, JEIWE T
EALBRTE ECRR Flash SR DABBEIR O L 8 525770 134
W, e 15 ORI, BT BE RO
L BEAUR . 4 EchoPAC 6.0 TAEM AN Eh 25 #
1%, BEBU Flash [ J5 54 0 3l J5 4 1) &F 55 A 191 14
1%, LW RE ML, R Y=A x (1-e™)+B F5 4L
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1.4 —HEH

Wl — MR BORE, BLAGRAERS . PN, IR TR
(body mass index, BMI) . WA | PRIE 2 | RN ]
GG B AR IR R I
R RERIMAE S . KA BRI IURESE |
ORE | HTRERISE . & ZEAEAE M4 T 38 I 1]
STEARBIK Gensini F14) . STEMI I Killip /0> 3 GEZ>
. IMTE WUBR SRR W) Tl (creatine kinase-MB, CK-
MB) . L& 0 HLILES 2 1 T (cardiac troponin T,
¢TnT) . I3 N A - IKET&  (N-terminal pro-
brain natriuretic peptide, NT-proBNP) .
1.5 HF i2H#f

WA (ko gl WG T fem (1) )
HRE AR ESE T STEMI [ 3% PCL AR JS 30 d N HF
KNGO Wb . A R R I PR |
O 0, KM, WS B, HEEATE
BHAR, Bl MKekSE; iAW, w
PSR NN NN LR RS58NS EN ST 72 N S R 3 1
PERRAS | SR ERTE Q Y, X ZRAS At R il Y il
KM D ERREY NT-proBNP KT o 8 &4
HF B HMA HF 24, KRAEE HF EHENAT
HF 41,

1.6 SIFFEHE

F SPSS 24.0 B Ml . A7 G IES MY
TGRSR« briE2E (c+s) o, ok
B s AFFE RS BT OB b A B8R Y 43
g (M (P, Py) 1 o, RH] Mann-
Whitney U K 55 ; HERE I n (%) Fos, H 2
Fig% . FH Logistic [MIHE7Y 5347 STEMI f£35 PCL A
Gtk HE B2 R o 2y il 320 TAERRE
(receiver operating characteristic, ROC) HhZe/r#r A
fE. cfH. Ao (EHLRIRE X STEMI 3 PCI
ARGk HF BHUN A RE, I 28 Pairwise 515K
Ko P<0.05 AZEFAGIHFE L.

2 #R

21 HF4A. T HF AEE—RERLE

140 ] STEMI 85 B 12 ], Hrh i
R 70, I AR 3 6, FEZhiR i 2 4,
Hi4r 128 1] % 31 & HF 36 1] (28.13%) 44 A HF
4, 92 FIZNATE HF 4. 570 HF 41 tbdss, HF 41
SRR, BEIRIA S A 4R M E K Gensini FL43 |
M35 CK-MB ACPH & 2 A HE I 8 38 B[]
BEK, Z2RA5#EL (P<0.05), W& 1,

F1 WABRE-RABILE

—FRGRL HF 2H(n=36) JG HF 4H(n=92) 1y P
ARSI + 5, %) 66.95+7.48 63.0127.05 2.794 0.006
P [n(%)]

% 23(63.89) 47(51.09)

1711 0.191

& 13(36.11) 45(48.91)
BMI/(x + s,kg/m?) 24.19+1.33 23.85+1.20 1.398 0.165
M 45 52 [1(%)] 16(44.44) 25(27.17) 3.545 0.060
RIPG B [n(%)] 11(30.56) 21(22.83) 0.824 0.364
JEE Lo G T S (%)) 4(11.11) 8(8.70) 0.178 0.673
FliL[n(%)] 7(19.44) 12(13.04) 0.839 0.360
TP S [n(%)] 10(27.78) 10(10.87) 5.611 0.018
T ML 52 [1(%)] 17(47.22) 34(36.96) 1.138 0.286
TR IR AE 52 [n(%)] 10(27.78) 19(20.65) 0.750 0.387
T R PR IMAE 52 [1(%)] 4(11.11) 6(6.52) 0.757 0.384
i v e [n(%%)] 4(11.11) 8(8.70) 0.178 0.673
BRI UE SB[ n(%)] 7(19.44) 12(13.04) 0.839 0.360
LR (%)) 8(22.22) 12(13.04) 1.654 0.198
HIBRERESE (%)) 9(25.00) 16(17.39) 0.953 0.329
9 EARAE NS B ARl /(x + 5, min) 98.56+14.58 82.33+11.63 6.594 <0.001
LMK Gensini FUM(x + 5,43) 60.15+6.59 56.30+7.27 2763 0.007
Killip LB BE ST (%))

I.1 13(36.11) 42(45.65)

m. v 23(63.89) 50(54.35) 0961 0327
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gR1 WARE-MREBLR
— R HF 2H(n=36) JC HF 2H(n=92) th® P
L7 CK-MB/(x + s,ng/mL) 2.78+0.98 2.53+0.39 2.072 0.040
3% ¢Tnl/(x + s,ng/mL) 2.39+0.52 2.27+0.63 1.015 0.312
1% NT-proBNP/(x + s,ng/L) 2854.63+471.15 2730.14+385.52 1.540 0.126

22 HF 4. X HF AE#E MCE EE5# L&
S5 HF b, HE 4 A, «fl. Axk(H
Wk, Z2RA5%1FE L (P<0.05), W32,

*x2 WHMCEEESHLEE (r+s)
205 n A/dB k/(s™) Axk/(dB/s)
HF 41 36 6.95+0.95 0.53+0.10 4.38+1.05
J¢ HF 41 92 8.43+1.27 0.65+0.13 5.70+1.08
t 6.328 4.987 6.265
P <0.001 <0.001 <0.001

2.3 Logistic EIVF#EE 517 STEMI £F PCl R
H% HF B imE =R

XfHF 4. Jc HF 228 AP e ge it 2 Ui
JR%EEE K MCE JE f Z 87 e, 4F i (S2Pr
i) . BRI L (=0, Z&=1). 5K Gensini F17
(SEPRE) « s ZRABE A T s | (SEBR{E) |
My CK-MB (SEFRfH), LA HF (5=0, J&=1) K
AR AT Logistic [MIAREEI T, 2475 Z KN ¥
(variance inflation factor, VIF) {E>10 i, 1Ak HZZ
EAPTESLA A, R AR R AR ks

. SR ER, R TEK Gensini B> KINE
MRS @EntE ., AE. « 5. Axx HE
STEMI % PCI RJ5If % HF 52 mNZE, 254
Giit L (P<0.05), W 3.
2.4 MCE EE25#%t STEMI £# PCl REH %
HF BTNE

A, «ff. Axx [EPE—THEAR N HF
FHAE RRIA R =5 A AU BH M, 8 = 50045 bx Fonil
HF B2 B = F A SO B v . F B0 HF
) 2185 8 5 i R B X o7 ) i s 1 12 A e A AT A
HAME. 0. Axc (HPMGR E, —HKAK
B REEG, ZFAFRITFESL (=4.600,
P=0.032; »*=6.821, P=0.009; »’=8.036, P=0.005);
“H PR SRA AR T R, 2R
i % B L (°=0.037, P=0.848; x’=0.151,
P=0.697; x°=1.023, P=0.312); Pairwise 52 V:# 1
R, HAM. . Axk HAMGE L, =
HEARE ML T (AUC) Tha, Z5EA4%
2R3 L (7=2.295, P=0.022; 7=3.468, P=0.001;
7=2.774, P=0.006), W 4. K1,

% 3 Logistic [E)I A4 47 STEMI & PClI RiFH % HF (I mE =

A B S, Waldy’ P OR 95%CI
AR 0.557 0.220 6.404 0.011 1.746 1.134~2.688
Tk Gensini F24 1.288 0.547 5.547 0.019 3.626 1.241~10.593
R AR IS T 3 s (] 1.513 0.314 23.180 <0.001 4.539 2.452~8.403
AfH 0.787 0.172 21.001 <0.001 2.198 1.569~3.078
k18 1.204 0.386 9.743 0.002 3.332 1.565~7.095
Axk [ 1.351 0.388 12.161 <0.001 3.863 1.807~8.255
“HELI -9.552 1.384 47.643 <0.001 0.000 -
* 4 MCE EESHHMREKAKEI STEMI BE PCl RIEH % HF BFMINE

Bzt SGZER LY RIS % RS BE 1% AUC 95%ClI
AfH 7.42 dB 72.22(26/36) 82.61(76/92) 0.834 0.758~0.894
k1 0.53 s 66.67(24/36) 83.70(77/92) 0.773 0.691~0.842
Axk (8 4.96 dB/s 63.89(23/36) 86.96(80/92) 0.802 0.722~0.867
=HEE - 91.67(33/36) 81.52(75/92) 0.908 0.844~0.952
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Bl 1 MCE EE2Z# Wil STEMI £#& PCl RE

FH%& HF iy ROC Hh £k

3 it

HF & A J5 WL S 38 2 B0 #2840 . 0 L
AL A AEHL BT BT MOGE R PR, T i £
ARG, FECHF FpgitE 1, STEMI 5 ik
KRR EEZE O LA SR A5 5 B A T
AR RS . PCLJE kI mes Ak, (HIoik
W D LR e i, 551 & HF. ARWF5E
PCI J&i STEMI (3% HF %4 %N 28.13%, Stk
A5 2 (R BIF ST 4518 28.00% FaA—3, R E T
BEFRAE 1Y 24.40%, BT BRI 5 R L B R
PE . A TG IARBEAAIE 22 7

AFsEgs B, 50 HF 4%, HF 41 A
. <. AxxfEREK, HZ Logistic [HJAARY
RAMH. kfH. Axx{EJE STEMI #% PClI AJ5If:
& HF BRI [ &K . MCE J2&—Fh ) #7557
H g LML 3 A R AT AR R R R A R R, AT
PEAR O WG IR R T RE R 2548, Sz O JULTHE VE 4
O, A2 W LS . O U BE K20 AL EE )
SRt a M AR5 S . MCE S B2 i FH Y i
I PSR T RO N AR R LN Y A2y i hesd [ QUL 87N
JEHEAOCAL MRS R . b TS
JL I3 ) 1 2F R AR RN, RO LA 5 5 5 6
LR B VDA G o AR E T ek A R R U
ZHCAL «o AxxfE, RO I
HRRE R A, = (A RN R WO LI 2 e A
TEERD I R RS, MK . G
IEF4E W HFgE R, MCE Al E R PE PCILJS STEMI
BBOE D ILROAE B, MTIEAG 2 L BE R 9 A T
STEMI £ # PCI J5 42 0 % W 46 M &F 7k 21 6E .
ZHANG %5 ' 22 B R T AHRUA W . e Ah,
FEFHAE Ik, MCE RI{ER—FPIet . &t

AR SEAR AT, PR JE AT M R VAT e ik i 1
LB O S PR E IR BT RL, $7R MCE 7E1FAf
e DI B A — B, AR ROC 2k i
N, AME. «fH. Axx{H=FBEX STEMI H¥&
PCI ARJ5JF % HEF AN B = Tt B0l . MCE
SR ARECZ IR TR EHG R LS,
AR 25 F O HERR PR TR B R T . 2SS H A
I T A5 RO BUE B 4, XF STEMI B3
PCI AR5 % HF A (3 =

AR K, FRE . 6K Gensini F43. &
o ZE AR K 1L 45 38 B[] [ A 2 STEMIT S PCT R
JEIER HE IR, ST RN AR
BE DN TR B 2, il Y v % L
FIPR I VE S, S 30 JF 8 R0 5 & oL
S PR, YRS R, s LA
HF A REHE I, (HHSh STEMI 35 PCL AR S 1
JE MRS R s K Gensini B4 HE ST,
FOE K AR R, A 2, PCLJE SR
g | HF S0 M R AR &, 1
WFEE A FLT O AR BE Y RS | RS R 34
ik, WOMRCEEAE "5 BT I A 38 A R fin
O UIRERT, MO dEReaT R, AR I A
B HE &4 XU, {3 STEMI #223fe 8 4%, KR
ZREBE IS T8 B 0] 55 52 B B O U b
YR B[R] e 312 B e 22 B0 A5 22 i PR 28 A9
R A 58 AN A0S . T K Gensini B3 MRS 2
FEFE LA BRI Z0 A ROC 4k .

zx Bk, STEMI i3 PCI RJ5I & HF Ay
HMCE EESHAME. «fH. Axx{HKTI HF
BE, SHEBASRIXT HF A WISRER s, ol
Rl IR S A2y7 it —E 2% . AR RANEAE
AN, TR A S A B8 T X fR A S A
T LAREAL STEMI & PCL RJ5 HF & AR A
R, NAERN G S5 1 A

2 £ X W
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