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W RAH KA SR &R Logistic =] )2 42 A ST ECMO F-BAHIL K W 9 B & 20 R % TAF45 /e
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FBEAREZDTRAAE(P<0.05), kI F T4 CK/CK—MB, & %  GCS—endo . GCS—epi, GCS—mid & F
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Abstract: Objective To analyze the value of ultrasonic spot tracking imaging (STI) combined with serum
creatine kinase (CK)/creatine kinase isoenzyme (CK-MB) ratio in evaluating the early withdrawal of extracorporeal
membrane oxygenerator (ECMO) in acute myocardial infarction (AMI). Methods A total of 82 patients with AMI
who received ECMO treatment in Qingdao Municipal Hospital of Shandong Province from June 2022 to July 2023
were selected. Color Doppler ultrasonography was used to detect the global outer myocardium circumferential strain
value (GCS-epi), middle myocardium circumferential strain value (GCS-mid) and inner myocardium circumferential
strain value (GCS-endo) of the left ventricle. The levels of CK and CK-MB were detected by ELISA, and the ratio of
CK/CK-MB was calculated. The patients were divided into failure group and successful group according to the
withdrawal status. The factors influencing the early withdrawal failure of ECMO were analyzed, and the value of
STI combined with serum CK/CK-MB ratio in predicting the early withdrawal result of ECMO was also analyzed.
Results The incidence of multiple organ failure in the failure group was higher than that in the successful group
(P < 0.05). The CK/CK-MB ratio and LVEF level in the failed group were lower than those in the successful group
(P <0.05), while the levels of GDS-ENDO, GDS-EPI and GDS-MID were higher than those in the successful group
(P < 0.05). After multivariate Logistic regression analysis, the results showed that: multiple organ failure [OAR =
5.114 (95% CI: 1.748, 14.962) ], CK/CK-MB ratio [OAR =3.618 (95% CI: 1.237, 10.586) ], LVEF level [OAR =6.135
(95% CI: 2.097, 17.949) ], GDS-EPI level [OAR =7.501 (95% CI: 2.564, 21.945) ], GDS-MID level [OAR =8.183
(95% CI: 2.797, 23.940) ] and GPS-ENDO level [OAR =15.565 (95% CI: 1.841, 29.289) ] were risk factors for early
ECMO withdrawal failure in AMI patients (P < 0.05). ROC curve analysis showed that the sensitivity of multiple
organ failure, CK/CK-MB ratio, LVEF, GCS-epi, GCS-mid and GCS-endo in predicting early ECMO withdrawal
failure was 92.31% (95% CI: 0.803, 1.000); The specificity was 94.64% (95% CI: 0.824, 1.000), AUC was 0.924.
They combined predicted the early withdrawal failure of ECMO. Conclusion Multiple organ failure, CK/CK-MB
ratio, LVEF, GCS-epi, GCS-mid, and GCS-endo have higher value in predicting early ECMO withdrawal failure in
AMI patients.

Keywords: acute myocardial infarction; ultrasonic speckle tracking imaging technology; extracorporeal

membrane oxygenerator; early withdrawal
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121 ECMO R B [E Medtronic 23 7 ECMO %
Gt BT ECMOJRYT o £ B2 o8 il 57 1 A8 38 3
SN w5 KA Bl bk o, R K A DK o, 2 Dk DK S
B B N 15-17 F L 19-23 F, BEBUIF R use, 14
T 3% Ak BE 1ML ] 160 ~ 200 s, 452 8 FiO,< 50% .
TS 4 ~ 6 mU/kg PR AT 32 7 ~ 12 IR /min , FES0K
IEJE 8 ~ 10 emH,0 . °F- 5 <30 emH,0 .

122 FEoAT A RIPROLE R B PO
il 63, AR <0.4 0 <20 ~ 30 YK /min S,
W JE 18 ~ 20 emH, 0\ FF K IE K 4 ~ 6 emH,0, 1<
FEARIR I IE K, VTR RO . AR A SO 25 ALk R A
O3 R AR R R, 25 7 /R
St A5 1 2 AT T 1 4 ) R SR RO
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ACCH I T B 7 B 97 A4 W A BR 2% v ) 6l PaO,
PaCO, , uMECT %! Z Yy fig Wa 374 (URIN 2 By A= ) B2 7
L Iy A BN v ) A6 HR o

124  CK.CK-MBAK-F#M ARG, RELE
552 KR A5 I # K IAL 5 mL, 2 000 v/min 5.0 5 min,
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S MED) VR B AR i, #5172 3R 3% 2D Logistic 7]
57 (o, = 0.05, a0y, = 0.10) , Z5 SR IR : Z 2 E I
AEFEIB[OR =5.114(95% CI: 1.748, 14.962)] . CK/CK~
MB {E[OR =3.618 (95% CI: 1.237, 10.586)]. LVEF {&
[OR =6.135(95% CI:2.097,17.949)].GCS—epi f5[OR =
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F1 FARKFERLLER

S 260 14/12 47.52 +4.26 10(38.46) 20(76.92) 139.52 + 10.02 39.52 +3.95
I 56 3422 46.29 + 4.38 22(39.39) 14(25.00) 141.69 £ 11.17 38.41 +2.46
X A 0.345 1.193 0.005 19.723 0.845 1.556
P{H 0.557 0.236 0.943 0.000 0.401 0.124

Rl 92.03 +2.62 413.52+15.47 36.53 +1.54 56.62 + 6.41 60.20 + 5.47 130.20 + 12.62
SR 91.05+2.74 657.41 +20.45 42.85+1.79 54.85+5.89 57.69 +5.84 128.47 £ 11.82
X/ A 1.528 53.992 15.521 1.231 1.847 0.604
P 0.131 0.000 0.000 0.222 0.068 0.548

JeMeeH 7(26.92) 10(38.46) 6(23.08) 3(11.54) -10.56  1.24 —-7.25+0.45 —9.46 +0.74
erIE: | 14(25.00) 26(46.43) 10(17.86) 6(10.71) ~11.74 £ 1.57 -10.20 £ 0.48 -10.13+0.78
X2/l 0.201 3.371 26.402 3.677
P{H 0.841 0.001 0.000 0.000
7.501 (95% CI : 2.564,21.945 )] . GCS-mid %[OAR = 15.565(95% CI:1.841,29.289) /& AMI & ¥ ECMO F
8.183 (95% CI:2.797,23.940) | Kl GCS—endo B [OR = WML fEI N Z (P <0.05), W#2.

F2  HHECMO REHHLK M % FRF & Logistic BIAS 58

ZAVE IRE 1.632 0.412 15.691 5.114 1.748 14.962 0.000
CK/CK-MB 1.286 0.296 18.876 3.618 1.237 10.586 0.000
LVEF 1.814 0.418 18.833 6.135 2.097 17.949 0.000
GCS—epi 2,015 0.371 29.499 7.501 2.564 21.945 0.000
GCS-mid 2.102 0.418 25.288 8.183 2.797 23.940 0.000
GCS—-endo 2.745 0.384 51.100 15.565 1.841 29.289 0.000

2.3 STIHARBEA IS CK/ICK-MBXf ECMO BHl  94.64% (95% CI:0.824,1.000) . B4 5 il X ECMO
B RBTNMNESS FLIRODL 2 Wi TS0 AN (i 4 v . WL L e 3
ROC M1 £k 70 7 &5 R R , £ 88 B I Rk il |

CK/CK-MB . LVEF , GCS—epi . GCS—mid , GCS—endo J% w0

E0 A5 G T 50 ECMO 7 301 Fi ML 2 W g A U 4 ) 0.8 T

} 65.38% (95% Cl1:0.543, 0.765) . 69.23% (95% CI : e e

0.581, 0.803) ., 73.08% (95% CI: 0.620, 0.842) . g ' :gﬁcg—epi
80.77% (95% CI: 0.697, 0.919) . 76.92% (95% CI: & o4r — GCS-endo
0.658, 0.880) . 76.92% (95% CI: 0.646, 0.892) . ozl _%Cgsg%nﬁﬁgg@
92.31% (95% CI: 0.803, 1.000) 5 45 5 # 43 5 S
66.07% (95% Cl: 0.539, 0.783) . 67.86% (95% CI : 00 02 oa o6 08 1o
0.557, 0.801) ., 69.64% (95% CI: 0.574, 0.818) . e

80.36% (95% CI: 0.682, 0.826) . 78.57% (95% CI: E1 STHEAREES M55 CK/CK-MB il ECMO
0.664, 0.908) . 75.00% (95% CI: 0.628, 0.872) . BHIEHERMROC thk
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SO ARG . MR B A A L LR U R T R 2 UAE ECMO SLIM LS S B (6
%3 STIHABS M5 CK/CK-MB 3t ECMO R EABIH 4 REGTMMN B 5 47
i R 1 TR P B g
2N B Z N /=g 0 ~F T | 0
o TR I TROER TR LR
g%ﬁngﬁgg&% - 0.700 0.565 0.835 65.38 0.543 0.765 66.07 0.539 0.783
CK/CK-MB L {H 456.25% 0.717 0.586 0.847 69.23 0.581 0.803 67.86 0.557 0.801
LVEF 11.52% 0.758 0.637 0.880 73.08 0.620 0.842 69.64 0.574 0.818
GCS—epi 6.27% 0.824 0.717 0.932 80.77 0.697 0.919 80.36 0.682 0.826
GCS—mid 9.56% 0.816 0.707 0.928 76.92 0.658 0.880 78.57 0.664 0.908
GCS—-endo 11.02% 0.803 0.687 0.919 76.92 0.646 0.892 75.00 0.628 0.872
A - 0.924 0.841 1.000 92.31 0.803 1.000 94.64 0.824 1.000
3 itig 1E ECMO & 97 1 18], 75 Z 00 48 2 0% /Y M AG 25 ok 4

AMI B AT B 20 0 5 fa B0k 2 8 1R AN
S IR IT R BRI R R AL R I W EH 2 I RGBT
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Sy AN ECMO SRy LR O il 4 Bl e BB AU
A O, 27 2R 4 B DR A (0B E
Jiit 25 ECMO Y I AL 3560 22, o RO sl
R[] ATL AR 0 B 349 7T 384 o s 2 0 XU 1, A 5%
82 {7l AMI F8 & v, 45 26 9] F & HPL 2R I, ml D AMI
SR HOPL 2 7 2 A XU A X 58 v o DR ke T A 5|
i AMI ZE 2 ECMO LA iy PR 280 2

WF5E B, STLH AR ELA w43 5 0 e SRR vk
3 2k U JUE P ERE A3 S, R A A 0 U A s
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FEFE Y, AMI #2325 CK/CK-MB % i , v JH T 48 i )
PR I R A . ARG, 288 H YIfig = i L CK/CK-
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ROPL e W i 52 [ 22 . AMIL RO 2 461, Hifh %8
HACEEZ B, B 6E TR, H AMIL B H L
HBAE R 2, BRI B IR 2 MRS 2 E T
REREIR | 1 2> 45 B D RE [R] i o 0 s i 25 7 — 2 7R
BE b 38Ol 2 Wy & AR AR . CK L CK-MB J& /0>
WU ZE () A b i 0, 389 0 LA B %) 2 1 5, Y
O UUAH Jf A7 453 B, FE 25 B3 i K, CK L CK-MB
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() 52 W), 3 A ™ B Y0 LA 7 2 S 300 E T g A
42, FEMRZ 0 ] ECMO BIG YT RCR . LVEF A %R
BeC IEDI g . ] SO AP SE 48 H  LVEF FEARER A
e E DR Z L, SR T Es . LR R AE T

Fr B 0 A s 3, 220 3 2R AL BE 77 0858 A U
M) 4 B 1L Y8 A6 R, 5 S0 808 3R R AR, e DA 4 4
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epi A& — PR A I S G bR, 0T PEAS 220 0 LAY IR 4R
FIEF kT BE . AMLEE 0 LSk 0 FIRSE , 220
=0 WL I 47 F&T 5K DI RE A2 252 0, 51 2 GCS—epi
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Wi i 71 52 B ™ SZ e B ECMO IR YT I E], GCS-
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b 45, 3K 6 bR 9 255 T AT LA IS A 4R IR T o

.25 -



FpIE AR ek

4135 %

i 1 T ANV AG A B T T AR IR T O SRR
U R UG .

Zi LTk, £ 4 H )i = 3 . CK/ICK-MB |
LVEF | GCS—epi . GCS-mid . GCS—endo Bk & T AMI
B ECMO I ARONL 2% WAy A (8 5 v, w3 Bl il R
[z A R 25 ORI O IR R

2 % X M

[1] Bk, BRIEE, #hococ, 55 . o Voaram it bk OO 20 i LU AL/ M/
VA L2 A4 L L (X 2 o LA 6 A8 352 B8 5 T XU 1 20K 5 Tt
MAE[T]. FPESRHE S, 2023, 26(20): 2482-2487.

[2] AR, AR, JEARA, 45 . CARPMyo,al-fiBR & I #E Sd0
JUREZE A8 ML Fh ARk S 8 S [0]. B BE R R 22441, 2021,
42(11): 128-132.

[31 Jiigs, B4, 4ia i, 45 IR PR CHEN A A2 F1LO AR

FRES G AR 2 W 2 M O NV E N S S BUS D6 R D). e
EARODBE ISP A4E, 2022, 24(2): 148-150.

[4] KHANDUIJA S, KIM J, KANG J K, et al. Hypoxic-ischemic brain
injury in ECMO: pathophysiology, neuromonitoring, and
therapeutic opportunities[J]. Cells, 2023, 12(11): 1546.

[5] TENG X N, WU J L, LIAO J, et al. Advances in the use of ECMO
in oncology patient[J]. Cancer Med, 2023, 12(15): 16243-16253.

[6] SAHADEO P A, DYM A A, BERRY L B, et al. The best of both
worlds: eliminating creatine kinase-muscle/brain (CK-MB) testing
in the emergency department leads to lower costs without missed
clinical diagnoses[J]. Cureus, 2021, 13(5): e15150.

[71 PANG L, WANG Z, ZHAO Z L, et al. Associations between
estimated glomerular filtration rate and cardiac biomarkers[J]. J
Clin Lab Anal, 2020, 34(8): ¢23336.

[8] MOGAKA F O, STEWART J, OMOLLO V, et al. Challenges and
solutions to STI control in the era of HIV and STI prophylaxis[J].
Curr HIV/AIDS Rep, 2023, 20(5): 312-319.

[91 BRA&LL, Fih e, S, 55 2000 NUESE 12 I 5697 M.
A FE: LR AR T R, 2011: 1021-1028.

[10] #HEE, b, sRAERL, 55 . AR 3l CT O I i i fgox 2
P WIUREZE 26 35 S0 PR REL A 12 AN (L [0, 52 RS 2 2R s,
2021, 37(2): 229-234.

[11] LIU K, CHEN S X, LU R Y. Identification of important genes
related to ferroptosis and hypoxia in acute myocardial infarction
based on WGCNA[J]. Bioengineered, 2021, 12(1): 7950-7963.

[12] ZHANG L J, ZHANG X K, ZHONG X M, et al. Soluble Flt-1 in
AMI patients serum inhibits angiogenesis of endothelial
progenitor cells by suppressing Akt and Erk's activity[J]. Biology
(Basel), 2022, 11(8): 1194.

[13] £;§3F Sh/NY, 248, 2[RI E A OF LA S T T e v

JBe Bl Ik 1A M It 4 22 A B A RO PEAR (] A
,w*ﬁz@z;—‘;, 2021, 41(7): 624-629.
[14] GABELLONI M, FAGGIONI L, CIONI D, et al. Extracorporeal

membrane oxygenation (ECMO) in COVID-19 patients: a
pocket guide for radiologists[J]. Radiol Med, 2022, 127(4):

369-382.
[15] GANNON W D, TRINDADE A J, STOKES J W, et al.
Extracorporeal ~ membrane  oxygenation  selection by

multidisciplinary consensus: the ECMO council[J]. ASAIO J,
2023, 69(2): 167-173.

[16] PNESC, XDGIR, 5 EIAE, 45 . A SRR SRR BOARITAL & 4R
BRI AT A\ ZE 0 B DI RE R PRANELLT]. TV BE 454 0
i A8 2475, 2022, 20(6): 1080-1082.

[17] KULARADHAN V, GAN J, CHOW E P F, et al. HIV and STI
testing preferences for men who have sex with men in high-
income countries: a scoping review[J]. Int J Environ Res Public
Health, 2022, 19(5): 3002.

[18] CHITNENI P, MUYINDIKE W, BWANA M B, et al. STI
prevalence, incidence, and partner notification among women in
a periconception HIV prevention program in Uganda[J]. Int J
STD AIDS, 2022, 33(9): 856-863.

[19] L FT, 40, 5874, 55 AR BIES A I B A A c Tl B4
CK-MB. Mb X§ 2 UEAE i B2 Wk pe /i (0], I 2
ME ISR FEEFAR, 2022, 17(7): 853-855.

[20] sk, Z2 2RO, sKAR R, &5 . FAEYR AT O N B 212
PCIAJE 15 B 1R] 26 % 365 1L 43 B4 AT (0], H AR IE O L B2

%3, 2022, 14(5): 585-589.

[21] AfEse, WIS, Gl . 2Pk ST Betfmi RO VAR AE 8 35 A0 1t
H NLRP3 G/ MAFNI ST P 7 (19728 £ K Holfe PR3 L[] A ]
FRPGEE LS G B, 2023, 30(2): 175-179.

[22] ZEWeid, B, SRS, 45 . M-S R IBEARIRLEA/(S T +Q
P IRMF LR L (AR 28 PCIR YT 10 A PERTEE ST Beda v 0ol
HIZE B BN (ET]. CMERLAE, 2023, 35(4): 406-411.

(23] fafSCH, 3R/NDS, 43, 55 MR vhO AR R e X 2k ST

Bty AL0 WURESE B (8] b O 18 A R Fe PR B2 i ). op
L RHEE, 2022, 20(9): 1603-1607.

[24] ZINELLU A, SOTGIA S, FOIS A G, et al. Serum CK-MB,
COVID-19 severity and mortality: an updated systematic review
and meta-analysis with meta-regression[J]. Adv Med Sci, 2021,
66(2): 304-314.

[25] TRIPOSKIADIS F, STARLING R C. Chronic heart failure:
diagnosis and management beyond LVEF classification[J]. J Clin
Med, 2022, 11(6): 1718.

(5KFE i)

ARSI A A, SE, . S B B R BRI
A LT AU ekt U it ] Lt 2P0 LA ZE ECMO R
SER AN ], R E AR B 2R A4, 2025, 35(9): 21-26.
Cite this article as: LI Q Q, MU X L, JIANG J. Predictive value of
ultrasonic speckle tracking imaging combined with serum creatine
kinase/creatine kinase isoenzyme ratio in evaluating the early
withdrawal of ECMO in acute myocardial infarction[J]. China
Journal of Modern Medicine, 2025, 35(9): 21-26.



