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The clinical value of carotid contrast - enhanced ultrasound in assessment of
intraplaque neovascularization of atherosclerotic plaques
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[Abstract] Objective To investigate the value of predicting the vulnerability of atherosclerotic
plaques in assessment of intraplaque neovascularization using carotid contrast - enhanced ultrasound.
Methods A total of 24 cases diagnosed as moderate to severe carotid stenosis by digital subtraction
angiography (DSA) underwent carotid endarterectomy (CEA) from September 2017 to October 2018.
Preoperative carotid contrast - enhanced ultrasound and postoperative pathological examination were
performed in the patients. Results Compared with postoperative pathological results, 22 cases were
clearly diagnosed by preoperative carotid contrast - enhanced ultrasound, and 2 cases were missed. The
precision rate of preoperative diagnosis was 91.67% (22/24). Meanwhile carotid plaques were divided into
four grades (Grade I —1V) according to the degree of enhancing extent of contrast-enhanced ultrasound.
Each grade included 6 cases (25%). Pearson correlation analysis showed there was an evidently positive
correlation between preoperative grade of carotid plaques and number of intraplaque CD34 - positive
neovessels (r = 0.871, P = 0.000). The value of area under the curve (AUC) was 0.927 (95% CI:
0.848-1.006, P =0.000). Conclusions The grade of carotid plaques was positively related to intraplaque
CD34 - positive neovessels. Hence, carotid contrast - enhanced ultrasound plays an important role in
predicting the vulnerability of atherosclerotic plaques and risk of ischemic stroke and judging optimal
surgical time.
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Figure 1 ROC showed the value of AUC was 0.927 (95%CI: 0.848-1.006, P =0.000). Figure 2 DSA findings Severe stenosis in
initial segment of left ICA could be seen, and the rate of stenosis was about 70% (arrow indicates, Panel 2a). The stenosis segment of
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Figure 3  Carotid ultrasound showed severe stenosis in initial segment of left ICA with the stenosis rate of 70%—-99% and intraplaque
blood flow (arrow indicates). Figure 4 Contrast-enhanced ultrasound showed multi dot-like enhancement in the shoulder, base and
internal segments of plaque, and synchronized enhancement with arterial canal in the surface of plaque, which indicated ulcer (yellow
circle indicates). Figure 5 Gross specimen showed ulcer in carotid artery plaque.
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Figure 6 Optical microscopy findings Formation of atherosclerotic plaque and large number of cholesterol crystals with chronic
inflammatory cell infiltration (Panel 6a). HE staining x 200 Large number of CD34 - positive neovessels were seen (Panel 6b).

Immunohistochemical staining (EnVision) x400
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