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HE . BM S ENZ4EF 03B (RT-3DE) B A i F 5UpE 5t £ & —3(Galectin—3) & 7T 5 &
KRR AR 2% @ (sST2) 2 ZM 0 IURE 5t (AMI) % 2 2 R K 3 RN K (PC TG 893 -5 8, F7ik
IR 2022 51 A—2024 41 A £ L T BA R E AL PCLEJT 09 1024 AMI & FVE AR 5, Tl 8.4
ARATITRT-3DEA S, Lk £ TA KA ER(LEDV) £ K% KB 5 A(LESV) £ F A2 53 (LVEF) ¥ £
T REIGAT, AW 7 Galectin—3 sST2/R-F, KB 3t BH AT A 1F09 7 L AT P LR N ok,
TR S AR S S i R iR TR K 0 B R A TG R B AL (424, A B TG RAFAL(604)) .
Yo 45 7 40 % RT—3DE # & 28 R A& o i Galectin—3.sST2 K P, KA % B & —4& Logistic )3 ¥ 7 547 & 5 71
BRREHRIER &, 24 % iXE TAFHE(ROC) W & 3% 45 RT-3DE B4 2 7% Galectin—3.sST2 31 AMI & #
PCI G 9 FEMAL, R KRG R R4 LEDV.LESV, Galectin—3 & sST2 K-F ¥ & TG B4F48(P <
0.05) , LVEF /K -FAK T 75 R 4F48 (P <0.05) . % B % — 4k Logistic @ )2 541 % R 27 : LEDV & [dR =1.076
(95% CI:1.005,1.151) ] \LESV %[GR =1.290(95% CI:1.075,1.549) ] \LVEF 4&[0]1 =0.749(95% CI:0.630,
0.890) ] . Galectin—3 % [ OR =1.281(95% CI: 1.096,1.498) ] ;sST2 & [OR =1.312(95% CI: 1.146,1.502) ]34 % &
FHIE R R e B % (P<0.05), ROC ¥R 2R AW, RT-3DE B A i Galectin—3 & sST2 *F AMI &
& PCI TS 89 FRM AN AE 42 3, LA 4 92.9%(95% CI:0.805,0.985) , 4% 5+ 4 90.0%(95% CI:0.795,0.962) ,
W& T @A A 0.969(95% CI1:0.942,0.997) . 51 RT—-3DEEA-fi# Galectin—3, sST2 7T A 2 3#4& AMI &4
PCIF)E

KEIE . ABSIURR ; BN EZgERECHE ; FIBREL-3; TERARMNBEAAR2RE ; 2
BIRFNFANK; TS

FESEES . R542.22;R540.45 TERARIRAD . A

Evaluation value of RT-3DE combined with serum galectin-3 and
soluble sST2 in prognosis of acute myocardial infarction patients
undergoing percutaneous coronary intervention*

Jin Guo-zhi', Huang Nan-qing®, Zhang Fu', Lin Zhong-chao', Xie Xu-ping',
Xie Xue-jian', Zhang Rui-xiong’
[1. Department of Ultrasound, 2.Department of Cardiovascular Medicine, 3. Department of Laboratory,
Xiaolan Clinical Institute of Shantou University Medical College(Xiaolan People's Hospital of
Zhongshan), Zhongshan, Guangdong 528415, China]

ek HH : 2026-01-30
*BLATH ¢ TRA AREIER4A (2022A1515010353) 5 L ATHE 2SN 25 BHEBFSEI0 H (2023B1114)

e 21 -



EBREAE

Abstract: Objective To analyze the evaluation value of real-time three-dimensional echocardiography (RT-
3DE) combined with serum galectin-3 (Galectin-3) and soluble growth stimulation expressed gene 2 protein (sST2)
in the prognosis of acute myocardial infarction (AMI) patients undergoing percutaneous coronary intervention (PCI).
Methods A total of 102 AMI patients who underwent PCI in our hospital from January 2022 to January 2024 were
selected as the research objects. All patients underwent preoperative RT-3DE examination to record left ventricular
function indicators including left ventricular end-diastolic volume (LEDV), left ventricular end-systolic volume
(LESV), and left ventricular ejection fraction (LVEF). Serum levels of Galectin-3 and sST2 were detected. Patients
were followed up for 1 year after surgery. Those with death, stroke, in-stent thrombosis, recurrent myocardial
infarction, re-revascularization, or bleeding were assigned to the poor prognosis group(n = 42), and the others to the
good prognosis group. RT-3DE results, Galectin-3 and sST2 levels were compared between the two groups(n = 60).
Logistic regression was used to analyze risk factors for poor prognosis, and ROC curve was adopted to evaluate the
predictive value of RT-3DE combined with serum Galectin-3 and soluble sST2 for the prognosis of AMI patients
after PCI. Results Specifically, the preoperative levels of LEDV, LESV, Galectin-3 and sST2 in the poor prognosis
group were significantly higher than those in the good prognosis group(P < 0.05), while the LVEF level was
significantly lower(P < 0.05). Results of logistic regression analysis indicated that elevated LEDV [OAR = 1.076
(95% CI: 1.005, 1.151) ], elevated LESV [OAR =1.290 (95% CI: 1.075, 1.549) ], decreased LVEF [OAR =0.749
(95% CI: 0.630, 0.890) ], elevated Galectin-3 [OAR =1.281 (95% CI: 1.096, 1.498) ] and elevated sST2 [OAR =1.312
(95% CI: 1.146, 1.502) ] were all independent risk factors for poor prognosis in patients (P < 0.05). Receiver
operating characteristic (ROC) curve analysis demonstrated that real-time three-dimensional echocardiography (RT-
3DE) combined with serum Galectin-3 and sST2 had high predictive value for the prognosis of AMI patients after
PCI, with a sensitivity of 92.9% (95% CI: 0.805, 0.985) and a specificity of 90.0% (95% CI: 0.795, 0.962) and the
area under the curve of 0.969(95% CI:0.942,0.997). Conclusion RT-3DE combined with serum Galectin-3 and
sST2 can effectively evaluate the prognosis of acute myocardial infarction patients undergoing PCI.

Keywords: acute myocardial infarction; real-time three-dimensional echocardiography; galectin-3; soluble

growth stimulation expressed gene 2 protein; percutaneous coronary intervention; prognosis
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2P0 JLAE FE (acute myocardial infarction, AMI)
Je I PR 8 UL 1) 15 A O LA UE , HO 1 2 e e .
B MBI AR " U A Al R, &
56 R Bl ik A A R (percutaneous coronary intervention,
PCI) BE PR TF 38 FA) 28 i A8 Ak 50 L i 4, 8 2
e S8 R PR 45 Ja , {HL R 43 £ 3 R S AT T i AE
T2 SR AR RO LRI ZE A5 A B =1 X
W, TS A7 AE BRI AR 22 53, IR AR i 75 45 1 O
i 58 UG IF S 3T A A 105 &5 B,
PR TR BUS AL T B2 R T 8 b sk 4
FETE VAR 4 2 Jay B 7 A X 25 1) BT, fE LA 4 THT
b Sz e £ O LA 0 R B 0 % D REIR A K B AR
B AR . SEEF = 4R 5 O 3 I (real-time three—
dimensional echocardiography, RT-3DE )RS = 4 ST 4
BAGAL ] S A B O IR S, %W 5 i 7 % T fig
HEMIEN, B EA TR AERE . 7] 0 R R B
A G A6 A B B PR 52 FH A A1, it 355 2 LA B
£ R -3 (Galectin-3) 1E i Z 5.0 WUEF 4k 4k 20E X
IV NS 473 s W Y @8 A QTN I R v B S

22

P A K il 8 3R 3K A 2 28 1 (soluble suppression of
tumorigenicity 2, sST2) {1, HE 42 715 /0> (L4 03 72 2 5 93
Jei DRUBS Y, T 85 A LRSS0 0 0 A R 2 2 R B
HE M. ST 50— P T By IR % RT-
3DE 19 5% 14 % #5455 Galectin—3 | sST2 1Y IfiL ¥ % b
SN EME S, A BB ENRES 7 T 0L %5 2
2 i 4 T 4R TE AMI R E PCT TS DA 04 ok o 7 5
FRENE, i R OC ARG 7 O 38 s R E K S
S BERL AR A

1 ARSI

— R A

L2022 4F 1 H—2024 4F 1 H e il /M
F I e 2 52 PCLIA YT 19 102 1) AMIT 58 25 1 4y fF 5 %
G, BEARET1T RT-3DE KA |, 10 5k 2 % 47 ik AR
25 FH (left ventricular end—diastolic volume, LEDV) . Z&
2 Wi 4 R W 25 B (left ventricular end-systolic volume,
LESV) | Z& % H 1l 4> % (left ventricular ejection
fraction, LVEF) % £ % U) 6E 48 45 , IF K& 0 1ML 35
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459 1 4, % RT-3DEBEA L Galectin-3 S AT sST2 X 2 O JIURE B 8 25 28 B el R B kA AR TR P-4 01

Galectin-3, sST2 /K AW FT 48 & B 5 A8 B2 DL
SHbifE (2022-0153), BH M FE @A AE R &
1.2 MANSHRIRE

121 #iadirE OF G AMIZWAR ", o5
W AE A B 42 329097 ;s @QFF & PCLIRYTHRAE ; @ &K
ZEABER AL 7 d; @I R R 58, 1S KA
PG5 1

122 HempArg OFFE 2N 5w @6 9
FE R0 W e S o T 975 5 A7 7 U 2k e 7 5
W E I RERR I s @A AW sh 1 E AR E R
B AR A IR SR RIE

1.3 WRFAE

1.3.1  RT-3DEA&M R H CARH X5-1 8 75 %k
(b RIERHE R RARAF, Wi 1~3 MHz),
i 3 Full-volume & 1§ 75 3R 4 &£ = & A BRI,
I F] ] 4D LV Analysis CAP 2.5 43 # # 4F (18 =
TomTec 23 ) HEAT G AL FE . B4 A SR 50 2 O
AT, 3 LEDV . LESV. LVEF.

1.3.2 £ Galectin—3.sST2 4 R HE 2 K,
3 000 r/min 5 0> 15 min 50 & ML7E , %5 & T
=80 “C AR IR VKA CRAFAE I o A Tt EEC 6 92 W o 4k
B K0 1L 7 Galectin=3 . sST2 K, 454 45 BB ™ 4%
AR S U B, BN & A RS
TAEABRAF .

133 ARz BEIEZ N TAFEREEYT,
PCIARJG LA A B RBEYT . )5 5ER% 34 H iG L
M2BEDT 1. BTSN A AL 35O D e A A 45 A S A
RE5RtEoL, BTN RIS SR 5
RAFET: . A SRR . RO IURESE . B
AR I d T R A I S8 8 B U AN R
1.4 SZitERE

BG4 A7 2R 1 SPSS 27.0 e b 81k o T Bk
DARSH = ARk 22 (x )RR, LB ¢ g 1H4K
BORHAM G L SR (%) Ron, WA X K5
SR KR 4 R T 2 R &R — i) Logistic [7] 5 452 A1 ;
23218 TAERFE (receiver operating characteristic,
ROC) Mk, P<0.05K2ERAG IR,

2 HR

21 WA-MARLE

PILL AR | AR I ARBTRFE L (body mass
index, BMID) IR 5253 A 2 38 DR R R
e L R 48, DL K 9 9 2 AU ST B4 v 2840 L
1 L (ST-segment elevation myocardial infarction,
STEMD) | E ST Bt 4 i B4 .0 JJLAE L (non-ST-
segment elevation myocardial infarction, NSTEMI) H‘@ )54
i, &k, 285y EX (P>
0.05). WF1.

&1 WMA-RABLER

RN, Bzl BMU(kgm®,  WARsR

4
- T Zes) fl xes) (%)

i IR e ML BIRZERL (%)
1#1(%) $1(%) 151(%) STEMI NSTEMI

WA ARA 42 6093+759 23/19 2356+345 15(35.71)
Wim R4 60 61.28+7.72 3525 23.40+328 27(45.00)
tICE 0.227 0.128 0.237 0.879
P 0.821 0.720 0.813 0.348

17(40.48)  8(19.05)  15(35.71)  13(30.95)  29(69.05)
28(46.67) 16(26.67) 19(31.67)  21(35.00)  39(65.00)
0.384 0.797 0.182 0.182
0.535 0.372 0.670 0.670

2.2 T4HRT-3DE X IMiE Galectin-3,sST2 Lk
P4 LEDV. LESV. LVEF. Galectin-3 f sST2
KR, ks, ZRYAESEIT¥HEX (P<

0.05); W5 A KR4 AHF; LEDV., LESV. Galectin—3
Je sST2 KF-H 1 F Wi K41, LVEF /K AR F 1
JE R, g2,

%2 W HRT-3DE K INiE Galectin-3.sST2 k%  (x+s)

25 5] n LEDV/mL LESV/mL LVEF/% Galectin-3/(ng/L) sST2/(ng/mL)
S EE N =L 42 126.28 + 13.38 74.40 + 7.34 51.40+5.22 30.40 + 5.81 55.21+7.39
TG RAr4l 60 116.34 +12.42 70.02 +7.05 55.02 +5.60 25.02 +4.53 43.79 + 6.53
t1E 3.853 3.036 3.303 5.250 8.232
P1H 0.000 0.003 0.001 0.000 0.000
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23 #HMBEBEARRB S EZE—# Logistic [E
JER Ry

DLEBRHFE AU O (BE RiEF=0, BiEAR=1)
Jy N AZ B, LA LEDV., LESV., LVEF. Galectin-3 .
sST2 (HRmsLhrfl) MAAZRE, HITEZHE MK
Logistic [F] I 4347 . 45 %1% : LEDV &[OR =1.076

(95% CI: 1.005, 1.151) ]. LESV f&[OR =1.290
(95% CI: 1.075, 1.549) ]. LVEF f£[O R =0.749
(95% CI: 0.630, 0.890) ]. Galectin-3 B [OR =

1281 (95% CI: 1.096, 1498) ]. sST2 &[OR =
1.312 (95% CI: 1.146, 1.502) ¥ hEFHHGE AR
HIfER & (P<0.05). WL#E3,

*3 BEWEFARMZEE—M Logistic @IFH TS

H A b S, Wald X2 {f P{i OR {H P

R R
LEDV 0.073 0.034 4.483 0.034 1.076 1.005 1.151
LESV 0.255 0.093 7.486 0.006 1.290 1.075 1.549
LVEF -0.289 0.088 10.776 0.001 0.749 0.63 0.89
Galectin-3 0.248 0.08 9.677 0.002 1.281 1.096 1.498
sST2 0.271 0.069 15.405 0.000 1.312 1.146 1.502
2.4 RT-3DE B4 IliE Galectin-3,sST2iFf: % h 92.9% (95% CI: 0.805, 0.985), %¢ %t h
EME 90.0% (95% CI: 0.795, 0.962), HhZk T i fl>

ROC [ & 43 Fr 45 S &£ B, RT-3DE Bt & I i
Galectin=3 K sST2 i ll AMI £ 3 PCI T 5 (1 52 o

0.969 (95% CI: 0.942, 0.997)., WFEAFAE 1.

%4 RT-3DEBt& M5 Galectin-3.sST2 ik AMI £:3& PCI UG R BE > #7

Hebr W TR e R et FE St %
TR LR TR LR TR LR
LEDV 120.5 mL. 0.707 0.603 0.81 69.0 0.529 0.824 654 0.516 0.769
LESV 74.5 mL 0.626 0.515 0.737 45.2 0.298 0.613 75.0 0.621 0.853
LVEF 51.5 % 0.698 0.593 0.803 61.9 0.456 0.764 75.2 0.621 0.853
Galectin-3 29.1 ng/LL 0.770 0.673 0.866 66.7 0.505 0.804 83.3 0.715 0.917
sST2 50.3 ng/L. 0.870 0.800 0.939 73.8 0.580 0.861 85.6 0.734 0.929
e 0.969 0.942 0.997 929 0.805 0.985 90.0 0.795 0.962
,,; 3 e

-~ AMI BB #5232 PCIAR T, fAE DR K 52 56 bk 1.

L EeEE TS, EAE I G 2 RS B3

KB . B, WETEAE X8 S e LT, FRIEA

R85 ) kA R 2 O YA IR 1S PE AL T

—LEDV BAr e il s R, etk g ko 2 AR S A A A 2

CIvER LU AL S, ok B MR R L I e s

02/ G o 7 2 AR LA (B3 6 2 B )

2 I VP A S A D 4 7 e LB 5

N 02 04 o6 oz 1o FEAPIRA . RT-3DE 281 T 1450 7 i H AR Bl

15 Wt =S AR BUR ] A AR O IR A, MK

E1 ROC phz LA AR AL B AT B 3K B LEDV . LESV, LVEF 4
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4R, 4. RT-3DE B4 IME Galectin—3 M AT VA ME sST2 % 2P U WURE B B 3528 Bz SR B ik A AR T35 B934k A 18

K WEFE b, BB 50 2 e Cs LSk it J& 14 20 T BE 42 473
SEMIER, RIS AL T FE 5 R eE R
Pa, Galectin—3 W] i 3 fi 10 UL AR T 44 210 it 344 7
BRI S 5.0 A dife ik 8, HACE A& 50
INAEEAL B VIR S0 oST2 W BE3R 7R O L0 403 P2
51U R 2R G A T il R AT T
T 6 A HMBEY, S8R BN, KANROIMEF
@s (major adverse cardiovascular events, MACE) %) {&
FABEG LS Galectin=3 |, sST2 /K3t & 42 5
K G K 0 XF MACE A7 %5 /55 1 10000 %5 g o AS A 58 K
RT-3DE ME ST REEAL L # 5 Galectin-3 . sST2 [
Sy F AL AN E A S A, LT AR
EA . DURRRER o PR AL Z LA
PEAL, SRAN A — I B

AW S A R 4ORET LEDV . LESV Jhis
1M LVEF FEAIK, 53X — &5 5 Rl 7% 241 /8 3% 0 U AE
T O USRS AR R, R B S
A0 NIRESE S| K& 0 A E EAE I E, Atk
AR Bl ik P 2E 5 200 LR L IR FE (22 2 U 4 T
ezt . WRB AR, #mEl L LEEE SR
¥, MR AR IR MO R R R, AR
Bk LEDV FI LESV #7579 4] LVEF 1 4 WAk 72
R AR D RE I AZ O R B, BRLG IUA R
T FRR D 17 8 25 AR, RT-3DE A LA %35
REASHEM I O IE S S5 fh, #F— L RIET
e Z AR RETE b X TS MR M (. 5k B A
KT 188 i AMI B H W BF oY s, &4 MACE B3
) LVEDD . LVESD ¥ i 2 /& T K & 4= MACE &3,
1M LVEF BAIG,  H X 8688 75 .0 30 8 240 5 MACE
KA e R, R 0 T AR R il £ R T AR
ik 0.882, SAMRE R —3, #H—PRiE T A%
BB il 43 S5 R A D RB R Ar o4 PCL L 1Y 8 22
T AE o 3 S48 B Al 2 B w0 ILEE BE 5 | K 11
s 0 L T 0 (= SO (VPN 2 R EO
T (A N 7 N A LR v S ) N
R RGER BN, e AR A IV Galectin-3 .
sST2 /K- 5 o Galectin=3 7] 38 155 98 77 28 4iE L W
2 3E 0 WL B2 A 40 A 1 5 5 B TR T AR, i st L
SRYEALIERR, WO WU SRR O LR S 0 =
IS ol ke LR TR, R O T RE Ak Y R
Wi 50 i BT, sST2 £ 0 WL i i 48,

S K WIHUAR ST 8 . O LA A e R v o i R
A AR S W0 WL 477 A T S 6 A XL 201
X AL VE FE AR N o TR B E 4R s T HUE A R
TEFEDLS], 52 E UIRe 48 b B BB #h, Sk [H] B
WE T O SR B . Thae 5% 550 F R N R
N AE AMI A PCLIUS WAL EEAE . LA
ZERIE 206 4] STEMI .12 PCI 5 1Y 3 4R B D5 F 5% i
/N, KM MACE 40 19 sST2 7K F i 3% 5 T 4k MACE
4, H sST2 /2 MACE [l W 2. [FIE, % 0F
9% & B MACE 41 LVEF /K -S4, 5 A0 58 il J5
AN LVEF FREMZ5 M AR, U A % 53 1
G EVE S SO LI s DI e M A O FR bR . Z IR
— % Logistic [\l )3 5> M 45 B B 8 T LEDV T} & .
LESV Jh i . LVEF B, PAJ Galectin-3, sST2 J}
= ¥4 AMI 35 PCI TS A R s MR I & . A
WEFE R 1) RT-3DE B & IlL7E Galectin=3 . sST2 PFAf
BRI A FAA GG R WS W R g A W& R
P AR GEVE Sy £ G0 FE SO I PR A E RIS 5
SERbAE bR, MIAEE A B AP R & T AR
DIRe PPl 50 T AR &Y, SCE T 2 W T fig
SN GO HL I 119 22 2 B U PEAL . ROC il 48 43 #r 25
SRABIESE TG AR A U A IO AN A,
MR T —FR bR Bl B — A A T B, AU Tt
T WU VAR R MER S TSR SRR A I PR
VTS PRAL A 7005 s $ A0 v B P o S, A R0
TAEGIHE IR R e SR S LA

Zi I fri® , RT-3DE ¥ U i LEDV, LESV,
LVEF & Ifil 7 Galectin=3, sST2 /K°F- 5 AMI £ % PCI
WE A % V)8, H¥ LEDV., LESV. Galectin-3,
sST2 Tt &5 S LVEF FEAK R 15 A B Y 2h 57 XU B
%, HRT-3DEBEA ML Galectin-3 . sST2 Ay PFAH #4
SCEA B R S BANE . A R IR T
CIR BN N:IE A 5 =g 7 il B8 IEA N 58 B U ]
BUNS3)2, R RAIEIT 7 R 06T S AR AR
i, H RT-3DE {9 JC B AE HEME: 5 i 35 45 3R 46 U iy
FTERAEPE SR TG PR AE) T B o H TR T A D s AL
ARIEAL ™A% F R BRSO Bsf ) 1 L A A 11
LG AL A PR PR 1 . AR IR A7 7 — 2 SR PR
PE: FEARBABR, FEUIBEAL 14, HRMAEIH
oAt JE Rl o 1 R E . A, AP RS T
STEMI F1 NSTEMI P Fli 28 7 () AMI 8 3%, {H AR EF %)
AR B AT IR AR T, AR B 5T A i —
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