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Abstract 

BACKGROUND: The siphon of internal carotid artery is a complex of bending and surrounding structure, which has 

become a research hot in the field of medical imaging and regional anatomy. There is little research on the 

hemodynamics of internal carotid artery. Finite element analysis provides the basis for the related dynamics research. 

OBJECTIVE: To explicit the hemodynamic characteristics of the normal and stenosis internal carotid artery, and 

to explore the relevant influential factors. 

METHODS: Finite element model of the siphon of internal carotid artery was built based on 64-slice spiral CT 

data, and then, three-dimensional models were constructed using Mimics 10.01 software. There were simulations 

of the normal and post-stenosis blood flows with ANSYS 13.0 CFX software, to observe the changes of 

hemodynamics, and to analyze their characteristics and differences. 

RESULTS AND CONCLUSION: The normal blood flow at the siphon of internal carotid artery was in a laminar 

state, but rotation and turbulent flow formed at the two angle regions. The velocity of external bending zone was 

slower than that of the internal. The slower was the velocity, the more obvious was the turbulence. The wall shear 

force decreased at the angle regions, and the wall shear force of external bending zone was smaller than that of 

the internal. At the region of arterial stenosis, the blood flow was sped, and at the downstream, turbulent flow and 

low zone of wall shear force were formed. With the increase of stenosis severity, the turbulent flow and low wall 
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shear force area were expanded. Central stenosis showed more obvious effects than the eccentric one. The degree of 

stenosis and bending at the siphon of internal carotid artery can directly influence the formation of turbulent flow and low 

wall shear force area, which are more obvious at the external bending zone and central stenosis. 
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Figure 1  Flowchart of computational fluid dynamics analysis using 

DICOM 
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Figure 2  Sketch map of establishing a finite element model 
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Figure 4  Construction of a turbulent flow model 
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Figure 5  Flow line and wall pressure distribution within a cardiac cycle 
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Figure 6  Isogram of wall shear force at the siphons with different shapes 
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Figure 3  MR measurement of mean blood flow per cardiac cycle 
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Figure 7  Vectorgraph of blood flow velocity at the siphons with different shapes 

����� AqE�rlHJ�Vpsgtu�0� FqJ0KqO�v� C�0C�jwxy��% 

� 8  H�IJK$	�L� 

Figure 8  Blood flow mimic diagram of eccentric stenosis 
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Figure 9  Flow pattern and wall shear force of blood flow in eccentric stenosis to different degrees 
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Figure 10  Flow pattern of blood flow in central stenosis within a cardiac cycle 
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Figure 11  Flow pattern and wall shear force of blood flow in central stenosis to different degrees 
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