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Simulation of brain cooling effect using 3D-visualized model of temperature distribution in the brain
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Abstract: A mathematical model was developed to visualize the temperature distribution in the brain, so that

it may reflect the properties such as heat transfer coefficients, metabolic heat production and heat capacity of

human tissues. The model has a pseudo-blood-flow in the blood vessel model in which any temperature can be

set as initial value at the starting place of blood flow. Some simulations using this model are performed with

its controlled temperature by the introduction of Ringer's solution into any of the four arteries to the brain. The

result of the simulations suggests that the various cooling effects are made clear in any region of brain, and

that the temperature distribution must be considered for the control of brain temperature.
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Organ Eye Blood .
Brain | Skull CSF Skin Air

Property ball vessel
Number of
Nodes 13093 | 24206 172 497 1805 3310 | 20917
Temp.
[deg C] 37.10 | 35.47 36.57 36.41 | 35.21 36.57 25.00
Metabolic 1.54 2.86 2.86
Heat %103 0 %10 0 0 x10° 0
Production[W]
Thermal 317 |696 | 48 |329 |354 |576 | 555
Conductance | x103 | x103 | x10° | x102 | x103 | x10% | x10°
[W/K]
Heat Capacity | 4.42 2.74 451 4.38 4.64 4.32 1.36
/K] x101 | x101 | x10?! | x101 | x101 | x101 | x10*
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blood plasma

warmer
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