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(AE] BR /HrZeD = U ge.0 WU A8 5 50 A iR 36 bk 55 5 B2 A R (coronary artery bypass grafting,
CABO ARG LIIREME R R R LB M. ik HEHCE K ER RS MEBE L B BB 14T CABG By 0 BB
120 B, B3t ARG 6 A H LI RERCE /0L, 38 0L Wl 41 CO DI RERE) R BB COTIRE R B . L 2 IR
R ZE O I REFR AR [ 20 0 55 5 1M 43 %X (left ventricular ejection fraction, LVEF) |25 .0 5 i F2 (left atrial area, LAA) &F
gk R W 25 0 N 42 (left ventricular end diastolic diameter, LVEDD) | 780> % Jii 1 76 % (left ventricular mass index,
LVMD 1. 22003 DY 4 0 WL 28 25 %0 [ 3% K K b B 28 (global longitudinal strain, GLS) | 3% {& [ J& K 25 (global
circumferential strain, GCS) ¥ & 4% [f] i 48 (global radial strain, GRS) , %A [ 1 7% (global area strain, GAS) |, 43
BT A 200 % PO 4EC JIUNE AR 22805 50 3 CABG AR J5 B ) G BICE 1% 00 1Y DB , I 43 BT AR I 20 %8 7 4.0 L
AR S0 5 O R CABG ARG LI RB BN H. &R .00 8 #E CABG RJG 6 A~ 0 HrAg i 84 4,
O UIRE R F R 70.00% 5 K B35 4 R [T LVEF.GRS il T 36 41, LVEDD,LVMI, GLS.GCS.GAS & T 3 41
(P<<0.05) ; R HI GLS(OR=1.330,95%CI :1.123~1.576) ,GCSCOR=1.195,95% CI :1.075~1.328) ,GRS(OR =
0.879,95%CI:0.815~0.947) \GAS(OR=1.221,95%CI :1.102~1.352) 55 AR J5 .0> T BE Bt 35 77 76 i 5 2 Bk (P <
0.05) ; R ET GLS.GCS, GRS, GAS, LVEF, LVEDD, LVMI #i #ll R J5 0 1 € 2 3% 89 i 28 T 1 X Carca under the
curve, AUC) 403l 247 0.761(95 % CI :0.675~0.834) ,0.757(95% CI:0.671~0.831),0.758(95% CI :0.671~0.831) .
0.755(95%CI:0.668~0.829),0.759(95% CI:0.673~0.833).,0.757(95% CI:0.670~0.831),0.751(95% CI :
0.664~0.826) , A Hl GLS.GCS.GRS.GAS 5 LVEF.LVEDD.LVMI il &R J5 .03k #%89 AUC L. 2R TS5
T X (P>>0.05) s KA GLS.GCS.GRS,GAS I & 1l 58 .0 9% 2 % CABG R J5.0IIRER 1Y AUC 24 0.896
(95%CI:0.828~0.945) , K T AR H GLS.GCS,GRS,GAS ¥l il ) AUC(P<C0.05), £ & .05 H#% CABG
A ZE 0 5 DU 4E 0 LR A S 405 R R O ) RE B0 A7 7E 3 OCTEME B AR B T 0 T e BGE T L

[REIRT] 000 s e R 3l ik 5% B AS A AR 5 DU 40 L A8 doi:10.3969/.issn.1007-3205.2025.03.004

[FESES] R541.4 [XEFRERD] A [XEHS] 1007-3205(2025)03-0267-07

Relationship between left ventricular four-dimensional myocardial strain and improvement of
cardiac function in patients with coronary heart disease after coronary artery
bypass grafting and its predictive value
CHEN Hong, LUO Fu-xue”
(Department of Ultrasound Medicine , Bishan Hospital Affiliated to Chongqging
Medical University s Chongqing 402760, China)

[Abstract] Objective To analyze the relationship between left ventricular four-dimensional
myocardial strain and cardiac function improvement after coronary artery bypass grafting

(CABG) in patients with coronary heart disease(CHD) and its predictive value. Methods A total
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of 120 patients with CHD who underwent elective CABG at Bishan Hospital Affiliated to
Chongqging Medical University were selected. The improvement of cardiac function at 6 months
after surgery was statistically analyzed, and the patients were divided into the improvement group
(with improved cardiac function) and the non-improvement group (without improvement in
cardiac function). The preoperative left ventricular function indicators [ left ventricular ejection
fraction (LVEF), left atrial area (LAA), left ventricular end-diastolic diameter (LVEDD), left
ventricular mass index (LVMI)] and left ventricular four-dimensional myocardial strain
parameters [ global longitudinal strain (GLS), global circumferential strain (GCS), global radial
strain (GRS), global area strain ( GAS)] were compared between the two groups. The
correlation between preoperative left ventricular four-dimensional myocardial strain parameters
and postoperative cardiac function improvement in patients with CHD undergoing CABG was
analyzed, and the value of preoperative left ventricular four-dimensional myocardial strain
parameters in predicting postoperative cardiac function improvement in patients with CHD
In patients with CHD who underwent CABG, 84

patients showed improvement in cardiac function at 6 months after surgery, with an improvement

undergoing CABG was also analyzed. Results

rate of 70.00%. The preoperative LVEF and GRS were lower in the non-improvement group than
in the improvement group, while LVEDD, LVMI, GLS, GCS, and GAS were higher in the non-
improvement group than in the improvement group (P <C0. 05). Preoperative GLS (OR=1.330,
95%CI: 1.123—1.576) » GCS (OR=1.195, 95%CI: 1.075—1.328), GRS (OR=0.879, 95%
CI: 0.815—0.947), and GAS (OR=1.221, 95%CI: 1.102—1.352) were significantly associated
with postoperative cardiac function improvement (P<C 0.05). The area under the curve (AUC)
values of preoperative GLS, GCS, GRS, GAS, LVEF, LVEDD, and LVMI for predicting
postoperative cardiac function improvement were 0.761 (95%CI; 0.675—0.834), 0.757 (95%CI ;
0.671—0.831), 0.758 (95%CI: 0.671—0.831), 0.755 (95%CI: 0.668—0.829), 0.759 (95%CI :
0.673—0.833), 0.757 (95%CI : 0.670—0.831), and 0.751 (95%CI: 0.664—0.826) , respectively.
No significant differences were observed in the AUC values of preoperative GLS, GCS, GRS, and
GAS, as well as LVEF, LVEDD, and LVMI for predicting postoperative cardiac function
improvement (P >>0.05). The AUC for predicting postoperative cardiac function improvement in
patients with CHD after CABG, using a combination of preoperative GLS, GCS, GRS, and
GAS, was 0.896 (95%CI: 0.828—0.945), which was higher than that predicted by preoperative
GLS, GCS, GRS, and GAS alone (P<C0.05). Conclusion

myocardial strain parameters before CABG are significantly correlated with postoperative cardiac

Left ventricular four-dimensional

function improvement in patients with CHD, and can help predict the improvement of cardiac
function.
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atrial area, LAA), & 5k K ¥ &£ 0 F W & (left
ventricular end diastolic diameter, LVEDD) , £ .(»
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Table 1

— iR

General information

P B 00)

15 19 i R Fl Gt KT o BUEBISL %) RS I %)
ARk 4l 36 20(55.56) 16(44.44) 62.05+8.24 23.71£1.76 17(47.22) 10(27.78)
[l 84 53(63.10) 31(36.90) 60.63+7.85 23.25+1.62 30(35.71) 17(20.24)

X2/t 0.601 0.895 1.389 1.401 0.822
P {E 0.438 0.373 0.168 0.237 0.365
., o X I ARG 25 (58 Yo NT-proBNP
415 i R (B %) O NUBEBE TR %) ! —
B WAL (x £s,ng/L)
A 3 A 36 8(22.22) 12(33.33) 3(8.33) 33(91.67) 2 781.254539.64
=i 84 13(15.48) 24(28.57) 4(4.76) 80(95.24) 2 643.254471.64
X2/t 0.794 0.272 0.585 1.406
P {4 0.373 0.602 0.444 0.162
F2 2HERWMAECIHEERZOCENEOCINMEESHLER
Table 2 Comparison of preoperative left heart function indicators and left ventricular four-dimensional
myocardial strain parameters between the two groups
(& +s)
415 B%  LVEF(%)  LAA(em?) LVEDD(mm) LVMI(g/m?)  GLS(%) GCS(%) GRS(%) GAS(Y)

R EA 36 36.874+7.09 22.954+4.78 62.784+9.60 126.854+29.37 —5.41+1.67 —5.29+1.54 14.31+£3.82 —9.82+2.79

e 84 41.2548.26  21.634+4.51 58.46+8.57 108.724+25.69 —7.36+2.15 —7.184+1.96 17.54+5.06 —12.5143.40
t {8 2.772 1.443 2.440 3.392 4.847 5.141 3.431 4.178
P 1A 0.007 0.152 0.016 0.001 <20.001 <20.001 0.001 <20.001

2.3 RHGA O Z WYL LN AR S80S AR5 0 U fg
BB LI CBCME ARG DI BEBGE G L A 42
HORMFE=0.%#=1),GLS.GCS.GRS.GAS J
PR B (R 2 28 ) Ll 4 Logistic [ 59 465 %1 23 4y i
7~ A PR 2 R S, R T GLS (OR = 1,330,

95%CI:1.123~1.576) .GCS(OR=1.195,95%CI :
1.075~1.328) ,GRS(OR=10.879,95%CI :0.815~
0.947) \GASC(OR=1.221,95%CI :1.102~1.352) 5
ARJG L V) RE BCE A7 AE 3 B PE (P<<0.05), WL
% 3,

R3 RAECENELINETSHEERROIEEMEF A XKL

Table 3 Correlation between preoperative left ventricular four-dimensional myocardial strain parameters

and postoperative cardiac function improvement

A5 EUEES FRifE iR Wald %? { OR fH Pl 95%CI

GLS 0.285 0.095 9.028 1.330 <<0.001 1.123~1.576
GCS 0.178 0.074 5.786 1.195 0.006 1.075~1.328
GRS —0.130 0.045 8.283 0.879 <20.001 0.815~0.947
GAS 0.199 0.079 6.368 1.221 0.001 1.102~1.352

2.4 RHTZE L DU GEC WL AR ZH A2 0 DI RESR B
oA J5 oS Re ek E M E 2 H R AT GLS,
GCS.GRS,GAS K LVEF,LVEDD,LVMI il &
L B CABG R 50 Uihgek 3% 19 ROC Mk, W,
B 1. i EATAEL R R GLS.GCS.GRS.GAS . LVEF,
LVEDD,LVMI fiill A J&5 .0 By B8 2 3 19 AUC 43 5]
9 0.761(95% CI:0.675~0.834),0.757(95% CI
0.671~0.831).,0.758 (95% CI:0.671 ~ 0.831),
0.755(95% CI:0.668 ~0.829),0.759 (95% CI ;
0.673~0.833),0.757 (95% CI:0.670 ~ 0.831),
0.751(95%CI :0.664~0.826), W3 4, ARH GLS,
GCS.GRS.GAS 5 LVEF,LVEDD, LVMI i ] A&

JE O IRk M) AUC i, 2R L8 i % =
(P>>0.05),

2.5 RHGA O VU 40 LR AR S 808 A 5 L
WA SO TRk M B L8 26 R AT GLS.
GCS.GRS.GAS B4 1 il 5 .00 5 8 # CABG AR5
DYIRESE R ROC 2k, WL 2, g1 B ] A1 & S50
A W AR J5 0 Y Be K F B AUC R 0. 896
(95%CI :0.828~0.945) , T I HCJRK B | % 5 B 4 i)
h86.11% .82.14% , 2y B 45 %l 0.683. 5 K
GLS.GCS.GRS.GAS 5 1 Fb &, 56 A 150 19
AUCH B K. ZRA5 % E X (P<0.05 . I
#5.

X
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Table 4 The value of preoperative left ventricular four-dimensional myocardial strain parameters and

left heart function indicators in predicting postoperative cardiac function improvement

27 AUC 95%CI T E HUBEE (99) FRSEEE D) Youden #§ %%
GLS 0.761 0.675~0.834 —6.13% 66.67 79.76 0.464
GCS 0.757 0.671~0.831 —5.97% 75.04 73.81 0.489
GRS 0.758 0.671~0.831 15.22% 77.78 63.10 0.409
GAS 0.755 0.668~0.829 10.58% 72.20 69.05 0.413
LVEF 0.759 0.673~0.833 38.06% 72.22 79.76 0.520
LVEDD 0.757 0.670~0.831 60.54 mm 75.01 79.74 0.548
LVMI 0.751 0.664~0.826 120.19 g/m? 61.11 83.32 0.444

e 1.0
— GLS
GCS 0.8
— GRS
— s i 0.6
— LVEF #
=
—— LVEDD 4
— LWMI
0.2
1 1 1 1 Z 1 1 1 1
0.0 0.2 0.4 0.6 0.8 10 0.0 0.2 0.4 0.6 0.8 1.0

1R
1 REEOCENAELAEESE A OB RTUA
B IhBEB E I ROC Hi 2%
Figure 1  ROC curve of preoperative left ventricular four-

dimensional myocardial strain parameters and left heart

function indicators for predicting postoperative cardiac

function improvement

1R
B 2 ARBI GLS.GCS.GRS.GAS BR& WM AR LHEEHE
¥ ROC Hi £
Figure 2 ROC curve of preoperative GLS, GCS, GRS, and
GAS in combination for predicting postoperative cardiac

function improvement

x5 AWMELCEMNEOCNNESHRKSSAMTNARFONELENRNELLS

Table 5 Comparison of the value of preoperative left ventricular four-dimensional myocardial strain parameters alone

or in combination for the prediction of postoperative cardiac function improvement

RN AUC % 5 FRAEIR 95%CI 714 P14
B4 vs. GLS 0.123 0.054 0.018~0.229 2.295 0.022
B4 vs. GCS 0.139 0.055 0.032~0.246 2.541 0.011
%4 vs. GRS 0.139 0.052 0.038~0.240 2.568 0.010
%4 vs. GAS 0.142 0.055 0.034~0.250 2.568 0.010

3 i @ PEAS A L i AR BE AT AL PEA O ILIZ 3 . B TEORS i Hb

CABG fig A 2K & 0 Wi AL 1, 980 4% 0 AL Bk
I 858 4R 8 ifk U O AR TR YT R A B R
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AN AR 5T 25 5 R, w0 B CABG RJ5 6
AN A DINHE SN 70.00 % . BAEIKTG — EIRITFRL
AR B RGN N M TS . X
PR R 24 50 %6 B4 B3l It 1k 22 0 DD REAS 4 R B AETE 4
BRI T 4 IR0 LR CABG AR U5 O D g ol 36 1 &
L0 ek 7S B Il N0 | e B =4 1 TN
WUk D A F) T D g ek st

AR 5 O LR AR BAR AR 32 i 1o T 0 T g

PO ER PO UG AE TS ARHIF S 45 R R L R
HEHARFT GRS IR F ikt # 4 . GLS.GCS.GAS = F
g, 3 — 8 T Logistic |1 IH 43 #1 & B, ¥
LVEF 4 Ath [ & % )5 . R GLS. GCS. GRS,
GAS 5ARJG O I REBE A7 7E b 35 ek, Ui W] ok
DB #FH CABG R GLS,GCS,GRS,GAS 5 &
JEOUIRECE B A VI AHOC . HIRRAE T, 20 %
DU 2 LR AR B R R B B A0 EE 2% = Yk is Bl it
TR I 52 B DY 40 WL A2 o O ILIZ Bl Y 24> T 1]
PEA O ILEDBE  BE 8 5 ARG 1 M PE AN 200 EAE S A
I ER I AE. RET GLS,GCS,GAS # k. GRS
/N 18 P R A 0 B 0 LI 2 BB T R 25 L 22 0 Z 0
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TR s 220 Z 0 LI AR BB DA 1] A2 1) L 8 ) 3 A
7 1) R i PEAR R 3 iR A0 DL SR T Re . 5 E
L LVEF #H L3¢, VPG 220 =0 WLz 3 B i5 19 B
BT Y A WY R, O B E GLS,
GCS 5 LVEF £ fi i ¢, GRS 5 LVEF £ IE
KR T A5 R R, R AT GLS. GCS. GRS,
GAS T AR J5 0 I RE W3 19 AUC 43 5128 0.761,
0.757.0.758.0.755, ¥4 0.7 Lk I, HY5 LVEF,
LVEDD, LVMI il & AUC #Hi#. B AR fif
GLS.GCS. GRS, GAS 7] 1E 2 i Ml 5 .0 5 H8 3
CABG ARJ5 .0 Ty BE i 5 15 B0 i 8 A5 . 25 PF 5500 1
FER AR S 00 2 DU 20 LS A8 2 8000] BE A TE A AR
HWGTEOLR AR bR AR R S H—8. A&
T B R FH A B (B A BR T R T GLS. GCS. GRS,
GAS Bt & Bl AR J5 .0 U B8 ok 3% 19 AUC 428 = 2
0.896, W i K T R AT GLS.GCS,GRS,GAS i 15
Wy AUC, T e A B 2 4 &, % I8 s R
GLS.GCS. GRS 43 4|z Wi 7.0 3 0 WLAE Gl 1) | JA
W] A2 ] 3 AN 1E 28 7 ) B R AR , GAS BB B = BE ]
FEUTE WS 406 00 R 7 5 R 2 B g i AR L 45 FE A B
21 AR B TR B A0 =0 LS Bh T fE L BR
7 FH B8 42 1T 5 700 250 VIR 142 B D) g, g B 4 1
PEPEAE0 Z 0 NUE S DI REAE B . DT 2k T R R

ZE ERTR R R E CABG AR ZE O % Y 4k
LU 22 280 GLS.GCS.GRS.GAS & AR J5 .0 I fig
B I B0 R 52 e DAL, AT AR S T e 0 e R
CABG A J5.0 Ak 235 17 000 14 46 4, 56 & 07 HH g 1
AR TN A . RSN AR — A2, iR
D 6095 JB B CABG AR S 220 5 00 4k 0 LR 28
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