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Relationship between carotid plaques burden and stroke: an evaluation by high-resolution

craniocervical MR vessel wall imaging

LI Yaozhi, XIE Yicai
Department of Radiology, Wuzhou Red Cross Hospital, Wuzhou 543002, China

Abstract: Objective To explore the relationship between carotid plaques burden and stroke by high-resolution craniocervical
MR vessel wall imaging (HR-VWI). Methods A total of 100 patients with ischemic stroke were enrolled as study group, and
another 50 asymptomatic patients at high risk as control group. All subjects underwent MRI plain scan and enhanced HR-
VWI. Carotid wall parameters, including lumen area (LA), total vascular area (TVA), wall area (WA), normalized wall index
(NWI), were measured on the ischemic and non-ischemic sides. According to whether there was irreversible death of brain
tissues, patients in study group were further divided into good prognosis group and poor prognosis group, and the carotid wall
parameters on ischemic side were compared between the two groups for analyzing their evaluation value for prognosis. The
correlation between carotid wall parameters and score of National Institutes of Health Stroke Scale (NIHSS) was also
analyzed. The patients in control group were followed-up for 2 years, and then further grouped into stroke group and normal
group according to whether they had a stroke. The carotid wall parameters were compared between stroke group and normal
group for analyzing their predictive value for ischemic stroke. Results In study group, the TVA, WA and NWI on ischemic
side were greater than those on non-ischemic side, while LA was lower than that on non-ischemic side (£<0.05). The TVA,
WA and NWI in poor prognosis group were greater than those in good prognosis group, while LA was lower than that in good
prognosis group (P<0.05). The AUC of the combination of carotid wall parameters for assessing prognosis was greater than
0.75. LA was negatively correlated with NIHSS score (P<0.05), but TVA, WA and NWI were not correlated with NIHSS
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score (P>0.05). Compared with normal group, stroke group had larger TVA, WA and NWI, but lower LA (P<0.05). The AUC

of the combination of carotid wall parameters for assessing the onset of ischemic stroke in high-risk groups was greater than

0.75. Conclusion The combination of TVA, WA, NWI and LA is of evaluation value for the prognosis of patients with

ischemic stroke, and is of predictive value for stroke onset in high-risk groups. Moreover, LA is related to the severity of

neurological damage.

Keywords: magnetic resonance imaging; craniocervical integration; vessel wall imaging; carotid plaques burden; stroke;

predictive value
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Figure 1 Enhanced craniocervical vessel wall images of patients with ischemic stroke
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Table 1 Comparison of carotid wall parameters between ischemic

and non—ischemic sides in study group

2151 n  TVA/mm> LA/mm?  WA/mm? NWI
g IRUES) 100 74.91£6.68 45.69+6.37 29.22+6.07 0.39+0.09
AEBMIZL 100 70.35£6.30 48.13+6.12 22.22+5.96 0.32+0.06
A 4.966 2.762 8.009 6.472
PH <0.001 0.006 <0.001 <0.001

22 MERFWARMEARANTNREEZSH
2R

TG A B 20 TVA WA K NWIAE K T i 5 584
21, LAME/NF UG 844 (P<0.05) , L3R 2.

R2 MERFERTGT RAMDNEEESHLE
Table 2 Comparison of carotid wall parameters between good

prognosis group and poor prognosis group

251 n  TVA/mm?> LA/mm?  WA/mm? NWI
WA AR 36 76.95+598 43.68+4.25 33.27+£6.08 0.43+0.08
TGHAF 64 73.76£5.37 46.82+4.19 26.94£5.52 0.37+0.06
i 2.736 3.579 5.306 4.426
P 0.007 <0.001 <0.001 <0.001
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Table 3 Evaluation value of carotid wall parameters for

prognosis of patients with ischemic cerebral hemorrhage

S8 cut-off{i AUC SE 95% CI

TVA 75.07mm?  0.650 0.057 0.548~0.742
LA 4525 mm>  0.729 0.058 0.631~0.813
WA 30.11 mm?  0.727 0.050 0.628~0.811
NWI 0.41 0.676 0.062 0.575~0.766
XA AGH 0.844 0.040 0.758~0.909
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i 5% 2H 1Y NIHSS PF- 43 2 (16.59+2.37) 43, & 3%
LA {H 5 NIHSS P45 &2 1A OC (P<0.05) , TVA \WA
NWI{E 5 NIHSS ¥4 JoAH A% (P>0.05) , L3R 4.

F4 FFPKERESHS NIHSS W5 R X M o 47
Table 4 Correlation between carotid wall parameters
and NIHSS score

e rfH Pl
TVA 0.127 0.208
LA -0.296 0.003
WA 0.155 0.124
NWI 0.104 0.303

2.5 MERARER AN EESHILER
A2 TVA (WA B NWIE K T IE% 4, LAH
NTFIEH2H (P<0.05), L35,

x5 MEDAREBANTREES KR
Table 5 Comparison of carotid wall parameters between stroke

group and normal group

215 n  TVA/mm®> LA/mm>  WA/mm? NWI
fZErge 21 72.03£2.91 46.17+2.38 25.86+3.57 0.35+0.06
EEA 29 70.19+2.85 47.94+2.11 2225+3.14 0.31:0.05
A 2233 2.771 3.788 2.567
PE 0.030 0.008 <0.001 0.013
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Table 6 Predictive value of carotid wall parameters for the onset

of ischemic stroke

ZH cut-off AUC SE 95% CI

TVA 71.64 mm> 0.627  0.080  0.479~0.760
LA 47.05 mm> 0.635  0.084  0.487~0.767
WA 24.43 mm? 0.644  0.081  0.496~0.774
NWI 0.33 0.710  0.073  0.612~0.819
s il 0.778  0.070  0.639~0.883
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