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Experimental study of rat sciatic coagulation with a novel microwave antenna HE Jin-xia , ZHANG Jun-de,
ZHU Wei-liang ,LI Hong-yi ,ZHANG Ji-ren. Department of Oncology, Zhu Jiang Hospital, Southern Medical Universi-
ty, Guangzhou 510282, China

[ Abstract] Objective To observe the sequential ultrastructural and electrophysiological changes in the sci-
atic nerve coagulated by a newly-designed microwave antenna. Methods A total of 75 Sprague-Dawley rats were
randomly divided into groups A, B and C and irradiated with microwaves at 10, 20 or 30 Watts, for 6 seconds to co-
agulate the left sciatic nerve. Electrophysiological effects and sequential ultrastructural changes were observed on the
Oth, 2nd, 7th, 30th and 60th days after coagulation. A static sciatic index was calculated based on measurements of
the footprint on the 7th, 30thand 60th days after coagulation. Results On the Oth,2nd,7th and 30th days after co-
agulation, the static sciatic index, the nerve conduction velocity and the amplitude of the action potentials in groups B
and C had decreased significantly compared with those before coagulation. On the 60th day after coagulation, signifi-
cant recovery was observed in groups A and B, but not in group C. Only mild alteration in ultrastructure was found,
and only in group A. The prominent changes in ultrastructure in group B included broken Schwann cell membranes
and myelin disintegration. There were severe injuries in group C, including myelin disintegration, cell deformity, co-
agulative necrosis, axon necrosis, basement membrane necrosis and demyelination. The structure of the sciatic nerve
in group B had partially recovered after 60 days, but group C showed no recovery at all. Conclusion Microwave
coagulation of a nerve can block its conduction, and even destroy the nerve. Percutaneous microwave coagulation is
clinically feasible and can be an alternative treatment for pain.
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