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Abstract:

An electrophysiological phenomenon running along the spine, referred to as Network Spinal Analysis (NSA) wave, is analyzed from the
point of view that it is created by a sensory-motor loop instability, itself settling in a central pattern generator.

The major investigative tool is surface electromyographic (SEMG) signal analysis at various points along the paraspinal muscles. The sSEMG
signals appear to consist of a great many ~bursts," hinting at a global synchronization of the firing of the spinal neurons. Statistical correlation
among the various points along the spine is used to identify the propagation delay of the bursts from one point to another along the spine and
hence to establish the traveling wave phenomenon, itself settling in a stationary wave phenomenon on a specific subband of the Daubechies
wavelet decomposition of the signals. As such, the spine 1s viewed as a propagation medium, with the sensory-motor loops at the cervical and
sacral areas providing boundary conditions on which the wave reflects. As a therapeutic application, it is shown that partial recovery from
spinal cord injury can be assessed by the correlation between the sSEMG signals on both sides of the injury.

More fundamentally, for a quadriplegic subject who has had some recovery, the wave appears to travel through the injury area, but does not
quite settle in a stationary pattern as it would be in a normal subject. The same quadriplegic patient analysis reveals that the nervous pathways
need not go via the brain, hence indicating the presence of a central pattern generator. .
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