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Quantitative analysis and influence factors of wall shear stress at carotid sinus plaque LIU Qiu-yun,
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[Abstract] Objective: To quantitatively analyze the distribution of wall shear stress (WSS) near
carotid sinus plaque and the influencing factors by using shear stress mapping software. Methods: Thir-
ty patients with acute ischemic stroke (AIS) in our hospital were enrolled as the study subjects. Ultra-
sound examination of carotid artery was performed to measure and record the thickness of plaque pro-
truding into the lumen. A dynamic color Doppler flow imaging (CDFI) map of carotid sinus plaque was
collected and a 2D & 3D shear stress spatial distribution map was drawn near the carotid sinus plaque
using shear stress mapping software. The mean value of WSS at the proximal and the distal end of the
plaque shoulder was compared. The correlation between WSS and plaque thickness was analyzed. Mul-
tiple linear regression was used to explore the factors affecting the changes of WSS, Results: The 2D
shear stress spatial distribution map showed that the proximal end of the plaque was bright and the
distal end was dark. The 3D shear stress spatial distribution map showed that the amplitude of the Z
axis representing the WSS value at the proximal end of the plaque shoulder was significantly higher
than that at the distal end. The WSS at the proximal end of the plaque shoulder was (8. 1542. 27)
dyne/cm®,and the distal end was (4. 8240. 95)dyne/cm’. The proximal WSS was significantly greater
than that at the distal end,and the difference was statistically significant (:=7.440,P=0.000). There
was a positive correlation between the WSS at the proximal end of the plaque shoulder and plaque
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thickness (#=0.496,P=0. 005). Multiple linear regression revealed that plaque thickness was an in-

fluencing factor for WSS at the proximal end of the plaque,and the difference was statistically signifi-
cant (P=0.005). The fitting equation was: WSS= —1., 746 + 3. 574 * plaque thickness. The goodness

of fit R2=0. 246. Conclusion; The shear stress mapping software proves that WSS at the proximal end

of the plaque shoulder is larger than that at the distal end,and the plaque thickness is the main influen-

cing factor of WSS,

[Key words] Acute ischemic stroke; Carotid sinus plaque; Plaque shoulder; Proximal end; Wall

shear stress; Ultrasonography
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