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[Abstract] Objective To study hemodynamic characteristics of different degrees of internal carotid
artery stenosis, to explore the formation mechanism and development mechanism of local atheromatous plaque
of internal carotid artery stenosis. Methods Based on the carotid CTA imaging data, the mild, moderate and
severe stenosis models of internal carotid artery were constructed. Using fluid structure interaction (FSI) finite
element analysis, the wall pressure (WP), wall shear force (WSS) and blood flow velocity at the proximal
end, laryngeal site and distal end of internal carotid artery stenosis within one cardiac cycle were tested.
Results With the increasing of stenosis degree, WP values at the laryngeal site and distal end of internal
carolid artery stenosis were significantly decreased, while WSS values became gradually increased at the
laryngeal site of internal carotid artery stenosis and became gradually decreased at both ends of internal
carotid artery stenosis. The blood flow velocity was increased rapidly at the laryngeal site of internal carotid
artery stenosis and was decreased at both ends of internal carotid artery stenosis, and the turbulence at the
distal end of stenosis became more pronounced. Conclusion With the increasing of the degree of internal
carotid artery stenosis, the cerebral blood supply is gradually decreased, and the probable occurrence of
ischemic stroke and plaque vulnerability become increased, which, in turn, promotes the formation of plaque
at the distal end of the stenosis. Based on FSI finite element analysis, the occurrence and development of
local atherosclerosis in different degrees of internal carotid artery stenosis can be objectively assessed, which
are very helpful for the evaluation of clinical prevention and treatment. (J Intervent Radiol, 2018, 27. 447-
450)
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