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A patient-specific hemodynamic modeling method was developed by integrating hemodynamic 

models with clinical data. The method was applied to study cerebral arterial hemodynamics in a 

patient undergoing left carotid arterial surgery. Obtained results demonstrated the significant impact 

of the surgery on cerebral hemodynamics in terms of both flow distribution in the cerebral arterial 

network and hemodynamic characteristics in local regions. The maximum wall shear stress at the 

left middle cerebral artery (MCA) bifurcation was found to increase by more than three times after 

the surgery. The finding may partly explain why the patient suffered from intracranial hemorrhage 

in the left MCA territory soon after the operation. The present study suggests that patient-specific 

hemodynamic simulation may provide a potential way to predict the hemodynamic effects of an 

arterial surgery or evaluate hemodynamic conditions in regions where a detailed hemodynamic 

measurement is not applicable. 
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