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Automatic control of spinal cord temperature using the data estimated by the
numerical analysis model of heat-transfer
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Epidural cooling, by using a U-shaped lumen catheter, protects spinal cord
aginst ischemic injury during aortic surgery.

It is the major weak point of the method that we could not measure spinal cord temperature in clinical
use Because It is dangerous to attach a thermal sensor to spinal cord. Due to the difficulty of
measurming of spinal cord temperature, we try to estimate it using the numerical analysis model of
heat-transfer from spinal cord to the cooling cathetear. After we confirm usefulness of the model by
referring to the results of former animal experiments, we apply this model to calculate spinal cord
temperature in many cases and derive mathematical equations that express the relationship between spinal
cord temperature and coolant temperature at inlet and outlet of the cooling catheter. Applying these
equations to estimate spinal cord temperature, we developed an automatic control system to stabilize the
spinal cord temperature during aortic surgery.
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