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Abstract

Objective: The purpose of this study was to analyze the characteristics of bilateral carotid plaques
in head and neck CTA images of patients with ischemic stroke using CT vascular analysis software
VascuCAP. Methods: A total of 126 patients with initial unilateral stroke who met the inclusion cri-
teria were selected. The general information of the patients was collected, and the carotid CTA im-
ages were semi-automatically quantitatively analyzed by software. According to the results of cra-
nial MRI examination, the ipsilateral carotid artery vessels of the stroke were defined as the symp-
tomatic group, and the contralateral carotid artery vessels were defined as the asymptomatic group.
The parameters such as the degree of carotid stenosis, vascular wall thickness, intraplaque hemor-
rhage (IPH), calcified plaque (CALC), and lipid-rich necrotic core (LRNC) were recorded to compare
the differences in the composition of bilateral carotid plaques. Results: There were differences in
the composition of carotid atherosclerotic plaques between the two groups of patients with unilat-
eral primary stroke. The volume (Z = 5.303, P < 0.001) and percentage (Z = 4.994, P < 0.001) of IPH
in the symptomatic carotid group were significantly greater than those in the asymptomatic group.
The maximum stenosis of the symptomatic carotid was higher than that of the asymptomatic carotid
(Z = 2.565, P = 0.01). There were no significant differences in the volume and percentage of other
plaque components between the two groups. The maximum stenosis of the symptomatic carotid
was positively correlated with the volume and percentage of CALC, LRNC, and total plaque volume.
The maximum stenosis of the asymptomatic carotid was positively correlated with the volume of
CALC and total plaque volume. Conclusion: The volume and percentage of IPH plaques, and maxi-
mum stenosis in the symptomatic carotid in stroke patients were significantly greater than those in
the asymptomatic carotid. The analysis results were consistent with the results of prior studies on
carotid plaques related to ultrasound and MR. The semi-automatic vascular analysis software Vas-
cuCAP has a high application value in the analysis of CTA carotid artery plaque components.
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Figure 1. VascuCAP software analysis of carotid plaques in a 68-year-old patient with unilateral ischemic stroke.
Carotid VR images (A and B), axial (C), and sagittal (D and E) planes. The red/yellow/blue areas are segmented
plaque areas
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Table 1. General clinical data of patients

= 1. BERIERZER

EREY/ 8 M(P25, PT5)

e ACA)
5
7

1A BB H(BMI-kg/m?)/M(P25, P75)

& 1L (mmHg) (%)

e L /451 (%)
S AICD)
WA 2 /451 (%)
TG 527451 (%)

SiHE
59 (53, 69)

79 (62.7%)
47 (37.3%)
23.6 (22.2,25.9)
97 (77%)

71 (56.3%)
47 (37.3%)
54 (42.9%)
60 (47.6%)

Table 2. Analysis results of carotid artery plaque characteristics between the two groups

2. PRLARI T AKBHRFAE ST ATEER

B RER FoAEIR N Z/t 18 P A

MPEPAAF (mm?) 95.03 (53.25, 171.79) 97.04 (41.91, 171.78) 0.226 0.822
BEYARA (mm?)

IPH 4.41 (1.54,13.27) 1.47 (0.46, 4.59) 5.303 <0.001
CALC 27.68 (14.31, 83.49) 31.73 (15.60, 87.83) 0.811 0.418
LRNC 30.55 (7.90, 44.47) 27.17 (8.52, 74.70) 0.208 0.835
MATX 980.49 + 279.48 975.33 +262.15 0.151 0.880
PVAT 141.27 (64.03, 260.18) 154.28 (69.83, 300.89) 0.544 0.586
BEHCE 43 (%)

IPH 0.40 (0.10, 0.90) 0.10 (0.00, 0.40) 4.994 <0.001
CALC 1.85 (1.00, 6.23) 2.55(1.18, 6.53) 0.802 0.422
LRNC 2.50 (0.78, 5.53) 2.35 (0.60, 5.05) 0.190 0.849
MATX 73.70 (70.60, 76.60) 73.95 (70.20, 76.73) 0.080 0.937
PVAT 7.15 (3.48, 12.18) 7.65 (3.48, 12.70) 0.487 0.626
B EE LA 1.62 (1.32, 1.92) 1.51 (1.27, 1.85) 0.982 0.326
S ON =y 48.5 (4.00, 64.00) 21.00 (3.00, 52.00) 2.565 0.010
/N YR 5 0.40 (0.37, 0.43) 0.39 (0.36, 0.42) 1.706 0.088
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Table 3. Correlation analysis between carotid artery stenosis and plaque

3. DR EIRE STHRAEX M T

B RERAN SR ik i R 7 7 TCRELR A0 £5 5 Fik 5 R 7 R

r i P1{H i P{H

IPH &4 0.040 0.660 -0.121 0.176
IPH H ¥t 0.018 0.840 -0.130 0.148
CALC A 0.208 0.019 0.204 0.022
CALC H4rlh 0.184 0.039 0.161 0.071
LRNC A& 0.191 0.032 0.066 0.465
LRNC H4r It 0.191 0.032 0.043 0.629
MBEPUAR 0.234 0.008 0.222 0.012
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