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Enhanced carotid plague on contrast-enhanced ultrasound is associated with
vulnerable carotid plaque
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The aim of the present study was to investigate the histopathologic findings of
enhanced carotid plaque on CEUS. CEUS revealed enhanced plaque in 45 (61.1%) of 54 patients enrolled in
the study. Enhanced plague was classified into two subgroups: a spotty pattern as moving bright spots
within plague; and a linear pattern, where enhanced lesions appeared as a line from intima into plaque.
The amount of neovascularization was larger in enhanced than in non-enhanced plaque (6.31% 6.83/2.5mm2
vs. 1.37+ 1.55/2.5mm2, P=0.002). Furthermore, the enhanced group had more macrophage aggregation
(8.16+ 8.97% vs. 4.42+ 1.48%, P=0.011) compared with the non-enhanced group. 86.4% of the enhanced
plaques with a linear pattern had fibrous cap rupture, but this was observed in only 20% of those with a
spotty pattern (P<0.0001). Enhanced plaque on CEUS should become a new surrogate marker of vulnerable
carotid plaque.
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6.31+ 6.83/2.5mm* vs. 1.37+ 1.55/2.5mm?,
p=0.002 8.16+ 8.97%
vs 4.42+ 1.48%, p=0.011
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86.4 vs 13.0%, p<0.0001
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Non-enhanced Enhanced
p
group group
n 9 45




(/2.5 mm?) 1.37+1.55 6.3146.83 0.002
(%) 4.4241.48 8.16+8.97 0.011
%) 1(11.1) 22 (48.9) 0.036
(%) 16.5+23.6 25.4+19.8 0.052
(%) 51.2419.7 59.0+16.5 0.214
(n, %)
Grade 1 6 (66.7) 18 (40.0) 0.301
Grade2 3(33.3) 24 (53.3)
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Spotty Linear
p
group group
n 23 22
(/2.5 mm?) 4.62+5.41 8.48+7.90 0.077
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3(13.0) 19 (86.4) <0.0001
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(%) 18.18£16.96  29.90+20.86 0.104
(%) 60.65+12.00 55.90+20.45 0.742
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Grade 1 10 (43.5) 8 (36.4) 0.186
Grade2 13 (56.5) 11 (50.0)
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