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Counter-Current Heat Exchange in the Head
— A Mechanism of Human Selective Brain Cooling —

Tetsuo Nagasaka
Professor Emeritus, Kanazawa University

A vascular mechanism with which the brain is selec-
tively cooled during hyperthermia is a well-accepted
fact in animals. This selective brain cooling (SBC) can
also occur in hyperthermic humans despite the fact that
humans have no carotid rete, a vascular structure that
facilitates counter-current heat exchange and that is lo-
cated at the base of the skull in some mammals. In hu-
mans, an increase in emissary and angular-ocular ve-
nous flows enhances counter-current heat exchange
within the head and neck which contributes to SBC,
whose efficiency is increased by evaporation of sweat
on the head and by increased ventilation through the
nose. Good knowledge of human SBC, facilitating heat
loss from the head, avoiding headgear, increasing venti-
lation by dilating the athlete’s nostrils etc., is likely to
improve the health and comfort of subjects to extreme
hot environments for their work, sport events, or for
therapeutic reasons.
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