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BRAIN TISSUE BIOMECHANICS

> There is a causal relationship
exists between intracranial
biomechanical responses (e.g.
strain) and subsequent loss of
brain function and cell/axon death

° Finite element model depicts
intracranial biomechanical
responses not easily measurable
by experimental means %;
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neurotrauma in adult rats was created by CCI AT

FE R AT BRAIN M ODEL
) 29.0 mm ,

> 255,700 brick elements
> 0.1 - 0.3 mm resolution

16.0 mm Top view

10.3 mm .
Lateral view

Referred Rat Brain Atlas: Paxinos and Watson 2005 %ﬂ
* http://lwww.apuche.org/OlA/Anatomical-Page-03.htm Nov. 2006 e [

Rodent TBI Animal Models
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CORONAL SECTIONS OF FE R AT BRAIN
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VALIDATION AGAINST DCD D ATA

Coronal view
Displacement
contour

Pressure pulse
Magnitude = 3 psi
Duration = 25 ms
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CCI S IMULATIONS

Coronal view Impact
Maximum Principal
Strain (MPS)

Velocity =3.22 m/s
Displacement =2 mm

Contusion
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PREDICTED VS. EXPERIMENTAL CONTUSION
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VALIDATION AGAINST DCD DATA
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FE SIMULATIONS OF CCI E XPERIMENTS
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NEURONAL CELL Loss

In vitro studies demonstrated that the
percentage of cell death was related to
strain magnitude

Need to be investigated In vivo
CCl at a velocity of 4 m/s
0 mm (sham), 1. 5 mm impact depth (mild), 2.0
mm (moderate), and 2.7 mm (severe)

Neuronal cell loss in the superficial cortex (SC),
deep cortex (DC), hippocampus (Hipp),
thalamus (Thala) and vermis of the cerebellum
(CBV) were quantified g
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