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Abstract ; To analyze the diffuse axonal injury of the human brain, 3-D finite element models of the adult, two and three years child
were developed. Triangular type acceleration which had its maximum value 200g was applied to investigate the effects of acceleration di-
rection and duration time. The pattern of high shear stress generated at the brain stem, pones and midbrain was similar to the pattern
of DAI seen in the clinical observation, especially high maximum shear stress was detected in the brain stem of the six year old child
model under flexional acceleration. As the duration of acceleration increased generated pressure and maximum shear stress also increased.
For the children’s model relatively small pressure was generated regardless of the acceleration direction and continued much longer com-
pared with adult’s model. From this analysis maximum shear stress was revealed more proper indicator to predict DAI compared to HIC
in case of angular acceleration loading.
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Fig. 1. 3-D finite dement model of the human brain {A)} Adut’
s model {B) 6 year old child's model
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Table 1. Material properties of the human brain
Young' s modulué Poisson’ s ratio Density [kg/mm3]
adult 1020.4 0.22
} Skull 2 year 385 0.21 2.07E-06
M_“‘S—year o se0 | 0.21
brain 5.04 0.4996 1.00E-06
. CSF 1.48 0.4890 1.00E-0.6
Falx & tentorium 4.5 0.4500 1.13E-06 B
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Fig. 3. Frontal and occipital site pressure variation in case of
pure translation
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Fig. 4. Frontal and occipital site pressure variation in case of
flexional rotation
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Fig. 8. Maximum shear stress variation at the brain stem ac
cording to acceleration direction
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Table 2. Variation of HIC according to acceleration type

LG SR R 607

Frontal Occipital Mass center Parietal Ocﬁtal lobe base
PT. | FR. | AR. | PT. | FR. | AR. | PT. | FR. | AR. | PT. | FR. | AR. | PT. | FR. | AR.
i T=4[ms} 178 17 87 128 8 10 54 22 56 169 26 66 108 20 59
{ T=8[ms] 620 57 99 1465 11 28 512 99 58 2415 52 226 660 25 109
L T=16[ms] 1779 185 186 | 3333 | 494 L 30 2747 | 244 62 3775 325 1810 | 2408 | 285 1485
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Fig. 7. Shear stress distribution in the sagittal pane of the brain
for flexional rotation
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Fig. 9. Maximum shear stress variation at the brain stem ac-
cording to acceleration direction for 6 year child’s model
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