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Effects of Dynamic Brain Response under Different Setting of Skull-
Brain Interface and Mesh Density Division of Cerebrospinal Fluid
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Tianjin300222, China)

Abstract. Objective To explore the effects of different skull-brain interfaces and mesh density of the cerebrospi-
nal fluid (CSF) on dynamic responses of the brain. Methods The impact kinematics on cadaver head under ro-
tation and translation impacts were reconstructed based on the 50" percentile adult head finite element model. The
interfaces between skull and CSF, CSF and brain were modeled with different types of interfaces, which were set
as sharing nodes, tied, frictionless sliding, so as to investigate the effect of different interface types on dynamic
responses of the brain. Then, the interfaces between CSF, skull and brain were set as sharing nodes, while CSF
was divided into single-layer and tri-layer of hexahedral element with the constant thickness of CSF, to study
influences of CSF with different mesh density layers on dynamic responses of the brain. Results The intracranial
pressure was highly sensitive to the interface types, while the brain response seemed to be relatively insensitive
to the variation in CSF layers. Conclusions The research findings provide theoretical references for the
construction of CSF and the selection of skull-brain contact interface of the head finite element model.
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Fig.2 Comparison of intracranial pressure under different interface conditions (a) Coup pressure, (b) Contrecoup pressure
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