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Evaluation of myocardial microcirculation characteristics and predictive value of left
ventricular remodeling in patients with myocardial infarction using three - dimensional
speckle tracking imaging
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[Abstract] Objective: To explore the evaluation of myocardial microcirculation characteristics and predictive value for left
ventricular remodeling in patients with myocardial infarction using three-dimensional speckle tracking imaging. Methods: A total of
165 patients with myocardial infarction admitted to Chest Hospital affiliated to Zhengzhou University from August 2020 to August 2023
were selected for the study. According to the increase rate of left ventricular end-diastolic volume index (ALVEDVI), the patients were
divided into left ventricular remodeling group (ALVEDVI>20%, 74 cases) and non-left ventricular remodeling group (ALVEDVI<20%,
91 cases). The predictive value of myocardial microcirculation characteristics for left ventricular remodeling in patients with myocardial
infarction was evaluated using receiver operating characteristic (ROC) curve. The influencing factors of left ventricular remodeling in
patients with myocardial infarction were screened by stepwise regression analysis. A risk prediction model for left ventricular
remodeling in patients with myocardial infarction was established and validated. Results: Coronary intervention time, myocardial
infarction area, C-reactive protein(CRP), matrix metalloproteinase-9(MMP-9), vascular endothelial growth factor-A(VEGF-A) , index of
microcirculatory resistance (IMR) , fractional flow reserve (FFR) , and coronary flow reserve (CFR) were all independent risk factors

affecting left ventricular remodeling in patients with myocardial infarction (P < 0.05). The calibration curve results showed that the
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multivariate logistic regression model had good accuracy. Conclusion: Myocardial microcirculation characteristics in patients with

myocardial infarction have certain predictive value for left ventricular remodeling.
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Table1 Comparison of general information between two groups of patients

Variable Left ventricular Non-left ventricular iy p
remodeling group(n=74) remodeling group(n=91)
Sex[n(%) ] 0.339 0.560
Male 44(59.46) 50(54.95)
Female 30(40.54) 41(45.05
Age(years,x £ s) 57.96 +6.13 58.38 £6.76 0.414 0.680
BMI(kg/m*, % + s) 23.16 +£2.42 23.59 +2.51 1.112 0.268
Culprit vessel[n(%) ] 0.821 0.663
Left anterior descending 38(51.35) 45(49.45)
Left circumflex artery 10(13.51) 9(9.89)
Right coronary artery 26(35.14) 37(40.66)
Smoke[n(%) ] 1.155 0.282
Yes 42(56.76) 44(48.35)
No 32(43.24) 47(51.65)
Drink[n(%) ] 1.513 0.219
Yes 50€67.57) 53(58.24)
No 24(32.43) 38(41.76)
Hypertension[n(%) ] 2.491 0.115
Yes 35(47.30) 32(35.16)
No 39(52.70) 59(64.84)
Diabetes[n(%) ] 0.224 0.636
Yes 27(36.49) 30(32.97)
No 47(63.5D) 61(67.03)
Family history[ n(%) ] 1.066 0.302
Yes 13(17.57) 22(24.18)
No 61(82.43) 69(75.82)
Killip grade[n(%)] 7.232 0.065
I 53(71.62) 77(84.61)
I 15(20.27) 13(14.29)
I 2(2.70) 1(1.10)
v 4(541D 00
Coronary intervention time[ n(%) ] 19.682 <0.001
<2h 31(41.89) 69(75.82)
=2h 43(58.11) 22(24.18)
Area of myocardial infarction(%,x £ s) 2743 + 8.64 18.54 +6.19 7.687 <0.001
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) Left ventricular Non-left ventricular
Variable . . tx’ P
remodeling group(n=74) remodeling group(n=91)
TC(mmol/L,x + 5) 482+ 1.13 4.51 +1.02 1.850 0.066
TG(mmol/L, x £ s) 1.27 £0.34 1.33 £0.27 1.264 0.208
LDL-C(mmol/L,x +s) 2.98 +0.71 2.87 £ 0.65 1.037 0.301
Ser(mmol/L, x + 5) 85.26 + 10.29 83.94 + 11.04 0.787 0.432
CRP(mg /L,x £s) 4.01 +£0.85 3.16 £0.71 6.999 <0.001
MMP-9(ng /mL,x £ s) 928.54 + 134.64 674.87 = 113.22 13.146 <0.001
VEGF-A(pg /mL,x £s) 262.92 +70.18 144.60 + 58.87 11.777 <0.001
IMR(U,x + ) 31.22 £6.82 20.87 + 5.46 10.583 <0.001
FFR(x £ 5) 0.74 £0.13 0.96 +0.14 10.364 <0.001
CFR(Gx =5) 1.93 +0.35 3.65+0.76 17.973 <0.001
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Table 2 Multivariate logistic regression analysis

Variable B SE Waldy* OR(95%CD P
Coronary intervention time 1.103 0.340 10.529 3.014(2.235-8.468) <0.001
Area of myocardial infarction 0.971 0.330 8.654 2.640(1.381-5.045) 0.003
CRP 0.810 0.334 5.875 2.247(1.169-4.321) 0.015
MMP-9 1.876 0.397 22.329 6.527(2.998-14.212) <0.001
VEGF-A 1.818 0.346 27.605 6.159(3.125-12.140) <0.001
IMR 2.465 0.387 40.561 11.760(5.503-25.133) <0.001
FFR 1.706 0.348 24.043 5.509(2.787-10.886) <0.001
CFR 1.945 0.355 30.029 6.996(3.491-14.021) <0.001
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Table 3 Tolerance and variance inflation factor table for collinearity analysis
Variable Regression coefficient Standard regression coefficient Tolerance VIF
Coronary intervention time -0.172 0.034 0.543 1.517
Area of myocardial infarction -0.141 0.021 0.902 1.166
CRP 0.331 0.043 0.763 1.269
MMP-9 0.329 0.028 0.825 1.452
VEGF-A 0.367 0.039 0.646 1.375
IMR 0.340 0.025 0.759 1.205
FFR 0.415 0.047 0.867 1.624
CFR 0.398 0.040 0.612 1.578
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(95%CI:0.646~0.791).0.803 (95%CI: 0.740~0.865) .
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0.789(95%CI: 0.723~0.856) F10.819(95%CI: 0.758~
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Table 4 Predictive value of myocardial microcirculation characteristics on left ventricular remodeling in patients with myo-

cardial infarction

Variable Runcation value AUC 95%C1 P Sensitivity (%) Specificity (%)
IMR(UD 25.450 0.718 0.646-0.791 <0.001 80.92 81.64
FFR 0.833 0.803 0.740-0.865 < 0.001 88.36 89.75
CFR 2.425 0.789 0.723-0.856 < 0.001 87.04 86.63
Combined of the three parties 0.819 0.758-0.880 <0.001 90.26 91.74
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Figure 1
myocardial microcirculation features for left

ventricular remodeling
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ROC curve analysis of the predictive value of
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Table 5 Assignment table
Risk factor Assignment
Coronary intervention time <2h=0, =2 h=1
Area of myocardial infarction <25%=0, =25%=1
CRP <3.50 mg /L=0, =3.50 mg/L~=1
MMP-9 <925 ng/mL=0, =925 ng/ml.=1
VEGF-A <200 pg/mL=0, =200 pg/mL=1
IMR <25U0=0, =25 U=1
FFR =0.9=0, <0.9=1
CFR =2.65=0, <2.65=1
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Figure 2 Risk factors selections for left ventricular remod-
eling in myocardial infarction patients based on

stepwise regression
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Table 6 Prediction models’ s predictive performance for left ventricular remodeling in patients at different probability levels

Probability ~ Accuracy(%)  Specificity(%)  Sensitivity(%)  False positive rate(%)  False negative rate(%)  Youden index
0.95 75.4 74.6 89.9 66.8 2.1 65.816
0.90 83.9 83.7 86.5 56.4 24 70.267
0.85 88.7 88.2 86.5 50.9 2.2 74.134
0.80 90.1 91.4 78.0 433 3.0 70.933
0.75 92.6 95.3 74.3 314 3.9 68.866
0.70 92.0 95.5 71.2 31.7 4.0 67.313
0.65 93.3 96.0 71.2 28.6 4.2 68.022
0.60 92.9 96.0 66.8 28.3 4.6 63.264
0.55 93.8 97.8 66.8 19.2 4.7 64.431
0.50 92.5 97.5 60.6 20.5 5.5 59.715
0.45 91.6 98.0 57.9 15.4 5.8 56.436
0.40 92.3 98.5 56.5 15.6 5.9 55.016
0.35 93.5 98.5 50.4 6.8 6.4 50.391
0.30 92.0 99.5 47.3 6.9 7.0 46.731
0.25 93.0 99.5 473 3.7 6.7 47.211
0.20 93.3 99.7 45.7 3.4 7.2 45.356
0.15 90.0 99.7 29.8 5.1 9.4 24.823
0.10 89.9 100.0 18.6 0 10.1 16.579
0.05 86.7 100.0 0 - 12.6 0
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