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Fundamental research of intraoperative nerve monitoring and sensing using
magnetic utilization for thoracoscopic surgery surgery

Nakano, Toru
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In order to apply intraoperative nerve monitoring method to thoracoscopic
surgery for esophageal cancer, coils and magnetic sensors for magnetic nerve stimulation were
fabricated for preservation of function and intraoperative nerve search. Electric and magnetic
excitation conditions and electric and magnetic measurement conditions were examined using these
instruments. It was necessary and possible to separately measure the electric signal of the
saltatory conduction peculiar to the myelinated nerve and the electric signal conducting the
surrounding tissue under non-shielding environment. It was suggested that a magnetic flux density of
0.4 T or more is required to induce nerve stimulation by magnetic flux irradiation and a response
speed of 10 ms or less is required. It was also suggested that the saltately conduction would be
induced by the eddy current generated by the magnetic flux generated from the coil in a short time.
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