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Construction and analysis of a risk predictive model for carotid plaque shedding
based on superb microvascular imaging blood flow grading indicators combined with

serological indicators
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[ ABSTRACT ] Aim To explore the application value of a predictive model constructed based on superb microvascu-
lar imaging (SMI) blood flow grading indicators and serological indicators in evaluating the risk of carotid plaque shedding.
Methods A total of 122 patients diagnosed with carotid plaque in Lishui Central Hospital from February 2019 to February
2021 were selected. SMI was used to observe the blood flow grading and plaque characteristics in carotid plaque, and
baseline clinical data of the patients were recorded.  All patients were followed up for a period of 2 years, with the occur-
rence of transient ischemic attack ( TIA) or acute ischemic stroke (AIS) as the endpoint event, and were divided into
plaque shedding group and non-shedding group.  Clinical data of the two groups were compared and analyzed, and
multiple regression analysis was conducted to identify the relevant factors affecting carotid plaque shedding.  According to
the SMI ultrasound characteristics and serological indicators, R software was adopted to establish the nomogram model and
evaluate effectiveness of the model. Results During the 2-year follow-up period, 21 TIA cases and 14 AIS cases were
found in the remaining 112 patients excluding 10 lost to follow up.  The SMI blood flow grading, neutrophil to lymphocyte
ratio (NLR) , matrix metalloproteinase-9 (MMP-9) , and low density lipoprotein cholesterol ( LDLC) levels in the plaque
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shedding group were higher than those in the non-shedding group, and the differences were statistically significant ( P<

0.05).

Multivariate Logistic regression analysis showed that SMI blood flow grade 3 (OR=38.095), LDLC (OR =

19.730), NLR (OR=34.525) and MMP-9 (OR=1.225) were independent risk factors for carotid plaque shedding ( P<

0.05).

The R software established a column chart model and applied it to the ROC curve analysis.

The AUC of the col-

umn chart model in early prediction of plaque shedding was 0.917, with a sensitivity of 82.86% and a specificity of

90.91% .

Conclusion The predictive model constructed by combining blood flow grading within carotid artery plaques

and serological indicators through SMI can provide early warning of plaque shedding and guide clinical early intervention to

reduce the risk of TIA and AIS.
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Figure 1. Example 1 of carotid artery plaque ultrasound examination
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Figure 2. Example 2 of carotid artery plaque ultrasound examination
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F1. MA—RIGRERLE
Table 1. Comparison of general clinical data between

the two groups

5iH BEYBEEA RIBVEL

(n=35) (n=77)
PR/ (1% ) ] 0.957
5 23(65.71) 51(66.23)
54 12(34.29)  26(33.77)
R % 62.9148.75  62.48+9.11 0.815
BMI/ (kg/m?) 28.3142.74 28.18+2.99 0.827
WA/ [ (% ) ] 21(60.00)  54(70.13) 0.291
e/ mmHg 132.73+23. 15 130.74+25.38 0.694
EF 5K/ mmHg 72.34£15.29 71.84%16.42 0.879
IR/ [ B (% ) ] 19(54.29)  40(51.95) 0.818
TR/ [ B %) ] 21(60.00)  42(54.55) 0.589

F2. MAXWEMEFIERILE
Table 2. Comparison of laboratory and ultrasonic indexes

between the two groups

DESRBE AL R 4

A (n=35) (n=77)

TC/( mmol/L) 4.01£1.13 3.98+1.24 0.903
TG/ ( mmol/L) 1.55£0.41 1.51%0.38 0.615
LDLC/ (mmol/L) 2.38+0.31 2.14+0.27 <0.001
HDLC/ ( mmol/L) 1.16+0.28 1.19+0.31 0.626
NLR 3.15£0.44  2.46+0.37 <0.001
CRP/(mg/L) 19.18+5.34 18.92+5.59 0.817

MMP-9/ (ng/L) 20.44+5.76 16.41+5.08 <0.001

SMI e s34/ [ 41(% ) ] 0.018
0 1(2.86)  20(25.97)
1 10(28.57)  19(24.68)
2 10(28.57)  17(22.08)
3 14(40.00)  21(27.27)
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W R 25 S R 3R S T L R R A
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Logistic [543 AT, 4% S .78 SMI L7 3 2% (OR =
38.095) .LDLC(OR=19.730) NLR(OR=34.525) .
MMP-9( OR = 1. 225 ) J& 5 )y ok BB i 7% (1) 20k 37 fe B
R (P<0.05;%3 ik 4),
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Table 3. Single factor analysis of influencing

carotid plaque shedding

95% C1
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TR LR

LDLC  1.635 0.749 4.771 0.029 5.130 1.183 22.251
NLR 3.187 0.649 24.146 0.000 24.218 6.793 86.341
MMP-9  0.159 0.045 12.290 0.000 1.172 1.073 1.281
SMI Ifil
T

19 2.354 1.097 4.607 0.032 10.526 1.227 90.311

6.871 0.016

24 2.802 1.086 6.650 0.010 16.471 1.959 138.500

34%%  2.254 1.094 4.241 0.039 9.524 1.115 81.345
B2 ARAAE,

x 4. BN BHEKBEIREEE I & [H R Logistic 13 534
Table 4. Logistic regression analysis of multiple factors

affecting carotid plaque shedding

) 95% CI
fﬁﬁ B SE Wad P OR ——
= TR ERR

LDLC  2.982 1.149 6.738 0.009 19.730 2.076 187.507
NLR 4.007 0.891 20.228 0.000 34.525 9.591 315.260
MMP-9 0.203 0.067 9.111 0.003 1.225 1.074 1.397

SMI IfiL
i
1 9% 2.198 1.362 2.604 0.107 9.008 0.624 130.050

12.213 0.007

2% 1.523 1.390 1.201 0.273 4.587 0.301 69.955
3% 3.912 1.354 8.349 0.004 38.095 3.520 710.451

W —-24.896 5.121 23.631 0.000 0.000
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(95% CI:0. 889 ~0.984 ) , L% 7 5 e fify 28 15 #H A8
BRI (K3 FIE 4)
2.5 gk EHRE R 7 B HA T 3 30 Bk BT SR AR % B
nE
ROC k20 M7 7, 51 £ PRl R A s 0 300 0 3
HUliiv& iy AUC 4 0.917 , REUE H 82. 86% , Fi5
990.91% (E 5)
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Figure 3. Nomogram model for predicting carotid plaque shedding
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Figure 4. Internal correction curve of nomogram model

for predicting carotid plaque shedding
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Figure 5. ROC curve of nomogram model in early

prediction of carotid plaque shedding
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