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After spinal injury, one useful indicator of recovery is the frequency, shape and intersegmental 

distribution of spontaneous and evoked cord dorsum potentials (CDPs). These potentials are altered 

after acute injury and recover partially over time. A highly-flexible and thin, polyimide-substrate, 32-

channel array has been developed that allows recording from a small area (3 mm x 6 mm) on the 

surface of the spinal cord. We demonstrate its use in preliminary experiments in the anesthetized 

cat. We recorded both spontaneous and sural nerve evoked CDPs using two of these arrays, and 

measured the changes produced after cutting other previously intact muscle and cutaneous nerves, 

after partial spinal lesions including the left and/or right dorsolateral fasciculi, and after the i.v. 

administration of 4-aminopyridine (4-AP), a potassium channel blocker that facilitates synaptic 

transmission. The flexible two-dimensional arrays allowed tracking of the spatial spread of CDPs 

rather locally. Inter-channel correlations of spontaneous and evoked activity dropped 50% at an 

average distance of 2-5 mm, thus demonstrating local fluctuations of neuronal activity within each 

level of the spinal cord. We also recorded from six Ag ball electrodes placed on the cord dorsum at 

each segment from L3 to S1 for comparison. Algorithms were developed to segment and classify 

these spatiotemporal patterns of activity which were then compared between experimental 

conditions. Evoked responses produced a spread of activity (1-2 segments), the leading edge of 

which was detected by the flat array. Spontaneous CDPs were detected at various regions within 

the flat array suggesting activation of diverse sets of neuronal aggregates. 4-AP increased the 

amplitude and rate of spontaneous CDPs that were highly synchronized and differed from the 

spontaneous and evoked potentials, likely activating separate pathways. We also measured 

changes in correlation between the various channels before and after nerve and spinal lesions. Due 

to the spatial resolution of the array, we were able to measure the lateral and longitudinal spread of 

activity around the spinal lesion site. These preliminary experiments demonstrate that flexible 2-D 

arrays can be used to record spontaneous and evoked neuronal ensemble activity from the cord 

dorsum with high spatial selectivity without damaging spinal cord tissue. These features make the 

flexible 2-D electrode array a potential candidate for testing functional segmental properties in 

humans after spinal injury. 

Disclosures:  C.T. Yang , None; J. Choe, None; F. Chiang, None; C. García, None; J. 

Cruz, Ev3, Neurovascular, A. Employment (full or part-time); D. Chavez, 

None; L. Wang, None; V.R. Edgerton, None; J.W. Judy, None; I. 

Jiménez, None; P. Rudomin, None. 

Support: NSF IGERT 9972802 

 NIH R01 NS46523-02 

 NIH R01 NS09196-32 

 Roman Reed Spinal Cord Injury Research Fund of California (RR05-158) 



San Diego, CA. USA. 2007.                                                                   

 

 
 

 NIH NIGMS GM08042 

  

[Authors]. [Abstract Title]. Program No. XXX.XX. 2007 Neuroscience 

Meeting Planner. San Diego, CA: Society for Neuroscience, 2007. Online. 

 

2007 Copyright by the Society for Neuroscience all rights reserved. 

Permission to republish any abstract or part of any abstract in any form 

must be obtained in writing by SfN office prior to publication.  

 

View publication stats

https://www.researchgate.net/publication/283123715

