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The Influence of Skull Thickness on Intracranial Biomechanical
Response
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and Technology, Tianjin 300222, China)

Abstract. Objective To study the influence of skull thickness on intracranial biomechanical parameters by finite
element method. Methods The female head at 5" percentile was selected for CT scanning to construct finite
element model of the head with high biofidelity, and the model was verified by reconstructed cadaver test. The
finite element model of the head with different skull thickness was established, and multiple groups of tests were
carried out to compare the intracranial mechanical parameters. Results The negative value of intracranial
pressure was significantly affected by the decrease in skull thickness under the same head size, while the
negative value of intracranial pressure was slightly affected, with an increasing trend. The shear stress and von
Mises stress of brain tissues were significantly increased with skull thickness increasing. Conclusions Under the
same head size, the skull thickness will affect head injury to a certain extent, and people with small skull
thickness are more likely to be injured than those with large skull thickness.
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Fig.1 Finite element model of the head for

adult female in the 5" percentile
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Tab.3 Material parameters of the finite element model
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Fig.2 Impact force curve and boundary condition setting

for Nahum cadaver test (a) Head-impact force

curve of body No. 37 in the Nahum test, (b) Model

after setting boundary conditions
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Fig.3 Reconstruction simulation results from Nahum cadaver test (a) Head acceleration simulation curve, (b) Intracranial

pressure simulation curve, (c¢) Intracranial pressure gradient cloud map
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Fig.4 Reconstruction simulation results from Trosseille cadaver test (a) Pressure in frontal lobe and occipital bone, (b) Pressure in

lateral ventricle, (c¢) Pressure in the third ventricle, (d) Distribution of intracranial pressure at the maximum acceleration
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Fig.5 Contrast of intracranial pressure with different skull thickness and variation trend of intracranial

pressure  (a) Comparison of intracranial pressure, (b) Variation curves of intracranial pressure
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Tab.8 Intracranial pressure peaks in different parts with different skull thickness
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Fig.7 Variation trend of various mechanical parameters with skull thickness

(a) Positive intracranial pressure, (b) Negative

intracranial pressure, (c¢) Shear stress of brain tissue, (D) Von Mises stress
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