





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Classification of electrically-evoked compound action potentials in the parkinsonian subthalamic nucleus of non-human primates
  
      Joshua Rosing, Alex Doyle, AnneMarie Brinda, Madeline Blumenfeld, Emily Lecy, Chelsea Spencer, Joan Dao, Jordan Krieg, Kelton Wilmerding, Disa Sullivan, Sendréa Best, Biswaranjan Mohanty, Jing Wang, Luke A. Johnson, Jerrold L. Vitek, Matthew D. Johnson

  
      doi: https://doi.org/10.1101/2022.04.28.489769 

  
  
  

Joshua Rosing 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Alex Doyle 
bDepartment of Neuroscience, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


AnneMarie Brinda 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Madeline Blumenfeld 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Emily Lecy 
bDepartment of Neuroscience, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Chelsea Spencer 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Joan Dao 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jordan Krieg 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kelton Wilmerding 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Disa Sullivan 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sendréa Best 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Biswaranjan Mohanty 
cDepartment of Neurology, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jing Wang 
cDepartment of Neurology, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Luke A. Johnson 
cDepartment of Neurology, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jerrold L. Vitek 
cDepartment of Neurology, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Matthew D. Johnson 
aDepartment of Biomedical Engineering, University of Minnesota, Minneapolis, MN, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
john5101@umn.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Background Electrically evoked compound action potentials (ECAPs) generated in the subthalamic nucleus (STN) contain features that may be useful for titrating deep brain stimulation (DBS) therapy for Parkinson’s disease. While previous studies have leveraged macroscale DBS electrodes, directional DBS leads with split-band contacts are thought to enable sampling ECAPs at a higher spatial resolution both within and adjacent to the STN.

Objective In this study, we investigated the spatiotemporal features of ECAPs in and around the STN across parameter sweeps of stimulation current amplitude, pulse width, and electrode configuration.

Methods Four non-human primates were implanted unilaterally with either a directional (n=3) or non-directional (n=1) DBS lead targeting the sensorimotor STN. Resting-state ECAPs were recorded before and after rendering the subjects parkinsonian with MPTP treatments.

Results ECAP responses were characterized by primary features (within 1.6ms after a stimulus pulse) and secondary features (between 1.6-7.4ms after a stimulus pulse). Using these ECAP features, a linear classifier was able to differentiate electrodes within and dorsal to the STN in all four subjects.

Conclusion ECAP responses varied systematically with recording and stimulating electrode location, which may provide utility in efficiently defining DBS electrode configurations to target pathways in and around the STN for treating symptoms of Parkinson’s disease.
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