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Abstract: Objective To evaluate the rupture risk of carotid atherosclerotic plague under cervical rotatory
manipulation. Methods The fluid-structure interaction ( FSI) model of carotid atherosclerotic plaque was
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established, and tensile deformation of the plaque and lumen under cervical rotatory manipulation was simulated.
Mechanical parameters such as the maximum flow shear stress( FSS) , the maximum wall shear stress (WSS) ,
the maximum plaque wall stress (PWS) , wall tensile stress (WTS) and wall pressure (WP) of the plaque and
lumen were recorded. Results Under 16% carotid tensile deformation, the maximum WSS of the plaque was
40. 54 Pa. The maximum PWS was 66. 16 kPa, which was far smaller than the threshold of plaque rupture. The
maximum WTS of fiber cap and the maximum strain were 156.75 kPa and 0. 56, which were larger than the
fracture strain range. The maximum WTS of the lumen was 1 040. 30 kPa, which approached the threshold of
medial membrane rupture and might cause vascular injury. Conclusions When the cervical spine rotates to the
end range of motion, large carotid artery stretch may cause damage to epidermal tissues of the plaque, leading to
abscission. Lesions, ulcers, bleeding and vascular damage may form inside the plaque, which will affect stability
of the plaque. Cervical rotatory manipulation should be performed cautiously in patients with cervical diseases
who also have carotid atherosclerotic plaques. The finite element assessment of plaques before manipulation may
be an effective safety screening method.

Key words: carotid atherosclerosis; plaque; cervical rotatory manipulation; rupture risk; fluid-structure interaction
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