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Development of temperature control system for selective brain hypothermia to
estimate brain temperature distribution
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We developed an algorithm to estimate the temperature distribution in the
brain. Our algorithm uses the temperature of blood flow input to the brain and the infusion fluid
and the venous blood output from the brain in a selective brain hypothermia. The amount of metabolic

heat production in the brain is estimated by our algorithm and calculate the temperature
distribution in the brain. Our previously developed mathematical simulator can simulate the
temperature distribution in a disease brain as a substitute of patient"s brain. The simulater is
improved to calculate the dynamics of another mathematical slave brain at the same time. Our
developed algorithm is intriduced into the simulator and a slave brain estimate the properties of
disease brain. It is confirmed that the slave brain can give the temperature distribution of the
disease brain within about 2 hours exactly.
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Fig.1. Block diagram of temperature control simulation
by brain temperature estimation
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Fig.2. Comparison of estimated metabolic rates and brain temperatures
between two brain models
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