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Wall Shear Stress and T1 Contrast Ratio Are Associated With Embolic Signals
During Carotid Exposure in Endarterectomy.
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The present study were to determine whether wall shear stress(WSS)
calculated using computational fluid dynamics(CFD) analysis for carotid arteries is associated with
development of embolism during exposure of carotid arteries during carotid endarterectomy (CEA). 54
patients with internal carotid artery (ICA) stenosis due to a vulnerable plaque showing high
intensity on magnetic resonance (MR) imaging underwent cervical 3-dimentional MR angiography, and
the maximum value of WSS of the ICA was calculated. Transcranial Doppler monitoring of microemboli
(ME) in the ipsilateral artery was performed during CEA. ME during exposure of carotid arteries were

detected in 24 patients. Multivariate statistical analysis showed that higher plague intensity and
higher WSS were significantly associated with the development of MES.
WSS calculated using CFD analysis for carotid arteries is associated with development of embolism
during exposure of ICA during CEA in patients with vulnerable plaques.
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Variables Development of MES p
value
Yes No
(n=24) (n=30)
Age (years, mean+SD) 706 £6.1 69.4+6.8 0.6948
Male sex 24 (100%) 29 (97%) >0.9999
Hypertension 22 (92%) 24 (80%) 0.2771
Diabetes mellitus 10 (42%) 14 (47%) 0.7869
Dyslipidemia 16 (67%) 20 (67%) >0.9999
Symptomatic lesion 23 (96%) 20 (67%) 0.0147
Degree of ICA stenosis 88.9+7.0 85.0+11.5 0.3182
(%, mean £ SD)
CR 1.76 £ 0.32 1.41+0.24 0.0003
WSS (Pa) 137.3 + 69.6 45.3 +30.9 <0.0001
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