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Clinical value of myocardial contrast echocardiography in evaluating myo-
cardial microcirculation changes after PCI in patients with acute myocar-
dial infarction

LI Sha,GU Ying, YANG Jun,FU Lei,ZHAO Li-na,ZHANG Bei
(Ultrasound Center ,the Affiliated Hospital of Guizhou Medical University , Guiyang 550004 , Guizhou , China)

[ Abstract] Objective:To investigate the clinical value of myocardial contrast echocardiography (MCE) in evaluating myocardial
microcirculation changes after percutaneous coronary intervention (PCI) in patients with acute myocardial infarction (AMI). Methods:
120 AMI patients treated by PCI were selected as the AMI group,and 100 healthy volunteers were selected as the control group at the
same time. All of them underwent routine echocardiography and MCE examination. The routine echocardiography parameters [ left ven-
tricular end diastolic diameter (LVEDD) , left ventricular end systolic diameter ( LVESD) , left ventricular end diastolic volume ( LV-
EDV) ,left ventricular end systolic volume ( LVESV) ,left ventricular ejection fraction (LVEF) ] ,MCE parameters ( A value ( repre-
senting myocardial blood volume) , B value (representing myocardial blood flow velocity) and A x B value (representing myocardial
blood flow) | were compared before and 3 months after operation between the two groups and patients in AMI group. Results ; Compared
with the control group,the LVEDD ,LVESD ,LVEDV and LVESV of AMI patients were increased (P <0.05) ,while the LVEF was de-
creased (P <0.05). Compared with before operation, LVEDV and LVESV in AMI patients decreased significantly 3 months after opera-
tion (P <0.05) ,but were still higher than those in control group (P <0.05). LVEF increased significantly 3 months after operation
(P <0.05) ,but was still lower than that in control group (P <0.05). There was no significant change in LVEDD and LVESD after op-
eration (P >0.05). Compared with control group,the A, B and A x B interventricular septum and left ventricular free wall in AMI

group were significantly decreased (P <0.05). Compared with before operation,the A value of ventricular septum and left ventricular
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free wall did not change significantly in AIM patients at 3 months after operation (P >0.05) ,and the B value and A x B were signifi-

cantly increased (P <0.05) ,but still lower than those in the control group (P <0.05). Pearson correlation analysis showed that preop-
erative B and A x B values were positively correlated with LVEF (r= 0.312,0.345,P <0.05) ,and B and A x B values 3 months

after operation were also positively correlated with LVEF (r = 0.341,0.362,P <0.05). Conclusion : The myocardial microcirculation

perfusion of AMI patients after PCI is significantly improved. The application of MCE to detect the changes of myocardial microcircula-

tion in AMI patients after PCI is helpful for the comprehensive evaluation of the condition and treatment effect.

[ Key words] Acute myocardial infarction ; Percutaneous coronary intervention; Myocardial contrast echocardiography ; Myocardial

microcirculation

Z PE O LA 3 (acute myocardial infarction,
AMI) J2 1l R UL 4 8 0 10 A8 R 0 , & i, 3K
PEAR B o N A FEA ™ TR . AE AMI Y
I BELAE TR, SRR B0 KRR B S BT B0 O LR
AN RS2 O LT Al AL B0 Je i 0 0 3 ol L B PR L 5
U LA B 0 S B B A TR L P
XF AMI F8 250 UGG 25 T 1 00 1547 5 2 37 AG
A BT I 1 PP R T T SO 0
& o G BEAIR B K A AR YT (percutaneous coronary
intervention , PCIT) J& AMI &4 % 80 T ¥ F B, vl s2 31
O AN I I 30 0 P ) R A T RO R A e A B
KA I R SE BRI IR 7 o 0 LA 2 5 52 (myocar-
dial contrast echocardiography, MCE ) /E 4 ¥ B 1Y) 7
RIS W HOR TR LGIOTE BR0E 13 T DL E B DA
HA BRI 2T G, SR8 2 50 0 UL 1
A AR T AR BESE B 7R I MCE $EAG
AMI 83 PCL AR J5 O JURC0E B B2 1 400 (o

1 #EREFE

1.1 —fg&Ee

VEHL 2021 4F 6 H % 2022 4F 6 H % N E Bl k2
B I8 2 BE S IR 1Y 120 14T PCIIR YT (1 AMI 35
AMI 41, [6] 100 45 {4 A fekt B 5 J 3 o X BRC 4
AMI v, B¢ 72 ), Lot 48 fi; 4F % (57. 36 =
6.89)% . XfHAH, B S9 &4, Lt 41 A
(55.12 £5.17) % , AWFFE 4 Bi A #1201 23 A% it
W WF X G ) P R — R b Bk, 22
FEGIFE L (P >0.05), HAFRHE: (1) FF5
AMIZWARIE" 5 (2) $:3 PCLIAYT; (3) 4F ik =18
%o HEBRbRE: (1) BEA & A kO WU SE s 45 PCI
5 (2) R E A E AR A3 (3) X S R
s (4) B2 sk R AR 24 .
1.2 A&
1.2.1 #HAAFL s EAALE K GE VividE9 #l
A IZWT, R K S M5Se, #ii % Ry 2.5 ~ 3.5 MHz,
SN BN AT 0o P BT 3 4, TR 1 20 = Kl U Tl
I 7 25 & 9K K W 9 42 (LVEDD ) RN 46 K 1 P 42
(LVESD) ; X 1 Simpson ¥ ] 52 78 25 5 1fi. 43 %4

(LVEF) (&7 5k AR 25 B (LVEDV) F1lie 4 A 9] 45 11
(LVESV)
1.2.2 MCE &% (1) BMERE & RE .
T, HARIE AR AL T rp g B T TR 4
Wi E] 4E A AE 35 52 ) SonoVue (Bracco 283 1)) fill A
FAEL K 5 mL )5, B 2. 5 mL & 42 F B IE b i
WK A, 3 1 mL/min, ARG B 5215 O
XA BUR T LU0, DS BB A2 = O LS,
IR A BRI R0 5 2 5 R AR B3R UK 5 mL 3> DL o
o FRO USRI E B, 60 L PN ot A
fE 5 DK T DA B, O UL 80 JUL P RN . % 2
WA AE 15 0 3 BRI 4R, (2) BIR
S3AT A ] MCE J& 2% X (ROL) |, i/F 47 B[] -5 B fify
LW, BB aiMERE T LI, B ahA3 26 -
SR M2, X ROT (Y38 Bf A & i A7 s S W ¢, b %
N IBE Vil oI B i E I D RTINE DL Rt fl A i
ROI i BIR AL FRE . A8 T & & W (H
S E B W B A8 R, AR JR AR 0 WL I 2 5 B (R
J& Tl 2k B IHREES /NS Ak S e PR T AR A x
B K/ W JILHE T K- o 25 A % BE R E TE K F-
AL B BE 2 NS 948, 47 55 ) B L Ui 25 BE 34 77 7
>30% 5 Be ANBE T LA A A g, 03 DA o
1.3 MR

(1) — e FERE A0 04 & &7 7Kk R NY-
HA O YIRE s 9; (2) WS 03 B 248 (3) MCE
2405 (4) AMI 835 MCE 245 LVEF (L&,
1.4 SitZEsHh

K SPSS28. 0 #f4: %f Fie 41 i 47 43 #r 5 b B
TFETERLL (2 £5) 2o, 4L LR Ik ST AR A ¢
R, 40 L B R e XF ¢ K505 TH AR LU [ n
(%) ], R x* K B 5 A 56 1 2R ) Pearson Af 56 1 43
Bro P<0.05 J2ZERAGITE L,

2 #R
2.1 AMIASXRAR AMI HEE PCLATE—#
RR LR

AMI 25 5550 BRAH.C 3 e TR FNET 5K TR LA, 28 5+



B3TE H12 i
1544 2022 4F 12 ]

JIldt EF B4R ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 37,No. 12
Dec. 2022

TeGE = (P >0.05) o AMI B A5 0 F Wede Tk
RS 5 R HL A, 22 5 04322 B L (P >0.05)
{B NYHA L‘ljjﬁléﬁﬁﬂl%“) <0' 05)0 y—ll_t%% 1o

k1 AMIAEEBEAR AMI A PCl&FRIE — &R
EE# (x % 5)

NYHA L3k

A DE(W/min) Y4 K (mmHg) & 5K F (mmHg)
VIV 4 (fi])

X4 (n=100) 66.78 +12.36 122.32£13.41 73.45:9.14 -

AMI 4 (n=120)
Rt 68.80£10.36 125.11+11.36 74.25+8.36  34/56/30/0
RIE3MA 67.12+9.80 123.45:14.78 73.949.12  61/59/0/0 "

%+ P<0.05,5 Kar4at

2.2 AMIAEXERAR AMI HEE PCILEIEEN
BEOIHESHELR

AMI f# % LVEDD ,LVESD LVEDV  LVESV %
XFHREAIE K (P <0.05) ; LVEF 2 %) BAHREAI (P <
0.05), KRJ5 3 4 H,AMI ## LVEDV LVESV #
ARAGTIE /N (P <0.05) ,fHRKFXF A4 (P <0.05);
LVEF BORH{H K (P <0.05) fH/N T X A (P <
0.05) ;LVEDD \LVESD 5 ARHij I 4%, 22 5 L4112
B (P>0.05), W2,

®k2 AMIAEXRAR AMIAEREPCIHEENABAELIHESHLLE (x =)

20 5 LVEDD ( mm) LVESD ( mm) LVEDV (mL) LVESV(mL) LVEF(% )
X HAZH (n =100) 47.32 +2.36 31.41 £2.31 107.48 £12.58 38.78 £5.17 64.15 £3.58
AMI £ (n =120)
N 53.45£3.15"* 40.64 +2.78* 137.45 £16.36 " 69.12 £10.25 " 47.36 +3.45"
ARFE3AA 52.89 +2.87" 40.38 £2.69 " 132.12 +15.48"* 62.74 £9.17** 52.74 £3.56"*

* P <0.05,5 s Baak ;#P <0.05,5 RaT4a 4k,

2.3 AMIA5EAR AMI HEE PCIHTF MCE
SH L&

AMI £ 5 35 2 [ a0 7 2 0 g BE A (i B (B
A x B HEN AL (P <0.05), AIM BH AR

3 A st ] B A e S U R BE A (S OR AT HEE,
ZFIRLEITHEIL(P>0.05) ;8 {HH A x B {HEA
HiJHE (P <0.05) , HAK T X 41 (P <0.05) ., WL
3,

R3 AMIASWRAR AMI HE#H PCLET/G MCE SE L& (v £5)

% 0] b i A U S RE
20 51
A fE (dB) B A (s-1) A x B fH (dB/s) A{E(dB) BfE (s-1) A xBAE(dB/s)
X HRZH (n = 100) 10.25 +1.68 0.82 +0.24 8.41£1.25 9.37 +1.74 0.95 +0.21 8.91 £1.46
AMI 4 (n =120)
A i 6.26+1.77"* 0.58+0.17"* 3.63+1.02° 5.27+1.69" 0.65+0.17" 3.39+1.02°
AJE34HA 6.69 +1.62" 0.69 £0.21 " 4.78 £1.39** 5.64+1.81" 0.80£0.19** 4.51+1.38*"%

%P <0.05, 5 3B aA0k #P <0.05,5 RaT4a 1k,

2.4 AMI 23 MCE 335 LVEF 9% &

A AT B, AMT B3 R HT AR5 3 1 H
BIEA A xPB (¥ S LVEF [E4H 6 (r =0. 312,
0.345;0.341.0.362,P <0.05) ,

3 it

O WL I AMT g 3% 246 38 14 FE B IR 257 T 0
FULAAC AR PR R 2 5 A 3 1 B UL G o R
PRAE AR A R DO AMI g 0 WL BBt i f AL 461
Sy 5 JK OO R BEL 9 o WL ZH 2 100 A5 8% B AR AU, A T
7 k0 LR PR RS . H AT, AMT B2 2 T RS it
L3 PCT JF 38 R A0 M 45 , o S ok 50 ok i 75 9K 2, 150
R B ) B A A B 2 B R R AR O LT
TEFRRE T, 5 0 WURESE B 05 120 R, A
PAl O WUBCOE PR R 00 % T AMI 8 3% PCT RS

PRIE o 15 HE S A A B

AR F], AMI 8% /2 % N2 A AR 8
WK, 72 % A A, LVEF 38 %5 RJG 3 A~ H LV-
EDV .LVESV #1 LVEF ¥t3 (P <0.05) ,3 8] PCI J5
D RS LAk 35, 7T BE 450 JULAE 6 5 5 40 ke 1
DR 58 23R FE, Ab TR A A 61 . i st
IR R AMI SR R B 28 5 A AR R 2 AR
AR S 3 A4S A X SR B i

MCE 3 3 ol o6 v 5, A A fi 6 3 A S22 B0 4 T
P T AT O R A i S I 4 i TR A A g
TF0 WU PR O P4 O AR ST AE R R
FH G T %5k B2, AMIT £ 35 35 i) 6 11 7 2 e 85 0 L
ML 32 38 R L I 98/ (P < 0..05) i PCI A
JG 3 AN A AMI B % 2 ] b A1 S 3 30 59 B O UL I 3
P 0 LI 3 B B K (P < 0.05) , 220 % B AR



B E DU S IR SO UREE (8 PCT AR O WU 25 B2 B9 e R A 1545

JLHE 127K B3 (P <0.05) 5 [l i H % 0 Zh fiE 2 4
A LVEF 25 2800k 3 (P <0.05) , H i & R kAR
JE3 AR B K A x B H¥ 5 LVEF &2 IF #f £
(P <0.05), Ll I AMI 53 PCI 5 0 JJLHE U
KT 4 5 T B R O T RE e 2 10 G B BIL R, I R I
TSR MCE 470 JULIE Vi (9 TC 15 94, S AMI
B S RO AR SRS

AWFIEIE & B AMI 2% PCI 5 % (8] b O JUL 3
VR LAST , 8 % BR 75 2 W B G DL HE 1 75 %)
et AT RE R HLI 0 () B i A R AR
Jok ML 0 R 0 M 7 A AR, 7 JULOAC 408 00 2 o 45 5
R 35 72 A, R T G 0L 5 BEL 3 P B8 /N5 (2) PCT A
J5 , BB 700 25 A SRR R 345 31 3 N, O UL
A7 A L 3 A ) S R T A A L LI IR
B 5 (3) S IRMCOE L 3 0 R S, T o 9 A
LT 7 40 T, 50l LS 3 e 10, R 2 A 45 0 Ll
AR B, DI RESR . AN, RJG 3 AN AL B
2 AV 0 2 3 5 O UL I 25 44 5 L 15 R AT 1L
B, 2R G EE (P >0.05) , Al -5 bl i 7]
FEAT X, MO WL P9 B A0 I 1 A R L
) . o 3 6 40 LA AR B B L AR BFE AR 2 AL TE
T 1 (1) MCE S50 3R U2 R T 1R 195 B 10 38,
TEN AKEAS I o PG 5T ik 22 3803 F LA B 5 (2) 44
A g5 /b HLE ERCE B B (RN K AT B s 1) A
By s 1) e I 5 4 2 WO UL 047 0 98 0 g 2% TR ot
R ATy 5 38 3k A 2L B 22 5 49 0 K i 15 i) e Ao A
WFSE45 5 F LU IE

25 b AMI 3% PCLIGYT I %8 18] b | 70 2% Ui 5 B
5 1) 8 462 1y UL AL 3 42 38 A, 260 35 09 0 JUL R T 75
DAH S k3% . MCE £ #5 3815 1 5 1 2 50 RE % J b
AMI f3% PCLIAYT IS 0 WUHE 1 028 , A B T 05 155 Al
P72 W

S & ik

(1] EZ0 8 e BT B F2 n & KR R d 0 & K AR
4, REHERS A BRIE , 45, 2019 4F P R RN P ST B i i 0
WURESE B= 9y B b 2 ) 2 25 [T ] of [ 908 35 44 35, 2020,35 (4) -
313 -325.

[2] Konst RE,Guzik TJ,Kaski JC, et al. The pathogenic role of coronary
microvascular dysfunction in the setting of other cardiac or systemic
conditions[ J]. Cardiovasc Res,2020,116(4) ;817 —828.

[3] Padro T, Manfrini O, Bugiardini R, et al. ESC working group on
coronary pathophysiology and microcirculation position paper on
coronary microvascular dysfunction in cardiovascular disease[]J].
Cardiovasc Res,2020,116(4) ;741 -755.

(4] XURRIE, R G B, RITLHE, 55 T Ik A s S5 o 20 N PR I8t I e 1
& PCT X 2P O WURE BB 28 25 56 Bk 1 ¥t 7K - , 6 52 it & A 26 % 13

ZS F B 41k - http : //www. nsme. edu. cn

{EHE 5 & % : http: //noth. chpt. cnki. net

JRHIRER [ ], F R BE LR 2 2441 ,2020,45(4) 510 - 516.

(5] H/J7, REU B R . 28 B R 3 kA AR 97 X AR ] 42 %
SFa 7y E ARG SYNTAX B 23 B it 0 L 8 250 2 BE 114 57
W [J]. A BE 2R 24 5 ,2020,100(35) 12768 - 2773.

[6] JWFEISE, FLALL, BRAK AR , 55 . SERhO LB R 1 5% 5 B 1T 4 et ik
18 1 90 A8 O LI R v [0 ] ep AR P 1R 2% A ik, 201827
(4):277 -281.

(7] A S BRET, B, 4. 0 WS 25 5 E PP Al I8 5 A0 AL
R ZE A D ILRAE R S RE [ ] . b [ PR 2 Ak, 2022, 38
(4):465 - 469.

(8]  hAR R 2 2ol ML MG 25 03 2, P A o L G 2% A 0 2% A 2
Ak ST Brif e A0 IUBESELS W FiG 7 48 #E (2019) [J]. i 4e
O I A5 96 2% 7, 2019 ,47(10) ;766 —783.

[9] Aguiar RS, Rocha LL, Fiarresga A, et al. Coronary microvascular
dysfunction in hypertrophic cardiomyopathy: Pathophysiology, as-
sessment, and clinical impact[ J ]. Microcirculation,2021,28 (1) :
e12656.

[10] Ze3fens, W% AR 3E 5. O WU AR g 4 T 24 O IDLARE 5 75
TE AR IR BB 0 < B TR AR B0 E MR T ] S 2% 52 %
2020,35(8) :1025 - 1029.

[11] Niccoli G,Scalone G,Lerman A, et al. Coronary microvascular ob-
struction in acute myocardial infarction[ J]. Eur Heart J,2016,37
(13):1024 -1033.

[12] ERCBER, EfHFR, 2. 2018 ST Brdh @ A0 JLESE 5
e BR B IR ARG R Bt 1 % 6 A O 0 D RE S BUR i R [T ] o
FE 416 3F 44 A ,2022,37(2) 1136 - 141.

[13] Niccoli G,Scalone G,Lerman A, et al. Coronary microvascular ob-
struction in acute myocardial infarction[ J]. Eur Heart J,2016,37
(13):1024 -1033.

[14] Romero J,Kahan J,Kelesidis I,et al. CMR imaging for the evalua-
tion of myocardial stunning after acute myocardial infarction:a me-
ta-analysis of prospective trials[ J]. Eur Heart J Cardiovasc Ima-
ging,2013,14(11) :1080 - 1091.

[15] it B o, HEA A , 55 . P BE 008 B BRIP4 Stk L
HEE 28 B SR Bl kA ARHT IS O I3 2 2 A2 [T . vh AR 7 2
12242475 ,2019,28(5) 1401 - 404.

[16] sk, AR SCHE  RISCHR. o0 LA 2 3 B2 I 2 B A 38 BR BRI
A 5 0 0 B O WL TE S e i D Re [ ] v g 2 2 4l (B2 2%
i) ,2021,46(11) ;1233 - 1240.

[17] BADY, jka 35 REgT, 45 BT 55O WS 2 31 5 76 18 158 Ik
ZAMETP RIS [T ], I B2 2 2k ik, 2020,36 (9) -
805 -809.

[18] Raphael CE, Cooper R, Parker KH,et al. Mechanisms of myocardi-
al ischemia in hypertrophic cardiomyopathy :insights from wave in-
tensity analysis and magnetic resonance[ J].J Am Coll Cardiol,
2016,68(15) :1651 —1660.

[19] BRIV.RE, SRRKLL I E , 55 O LR 2 3 32 0 2tk o UL 212
AR O WU T R FUS PEAG (1], )7 2 B2 %% ,2020,41(20) -
2085 -2090.

[20] ZEAAMK. O JUUS 2 36 52 VP Al 20 LB SE 58 35 103 & 1 )R O
AR B BRI B0 e B RO RIF 5T (0] P [ 9 35 2% i, 2021,36 (10) -
985 -990.

(¥ B #9:2022 - 09 -27 & @ 3 #5:2022 -10 - 15)

HB %8 : xuebaochy@ 126. com



