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Á I have been preforming Neuromodulation for 11 years. 

Á I am a Board Member of North American Neuromodulation 
Society

ÁÂȿ ʆȖǳ ǥʎɰʦǳ Ɋȍ ȿǳʧ ʆǳǥȖȿɊȴɊȎʭ ǈǬɊɭʆȜɊȿḼ uṭȽ ǈȿ ȜȿȿɊʦǈʆɊɰṁ  

Á I am an author on the two largest prospective SCS trials in 
history (funded by Nevro and Saluda)

Á I am currently site P.I. for two I.D.E studies for new devices in the 
Neuromodulation space. 

Á Many of these authors are my friends. 

Á I love this stuff! 
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Neuromodulation Works.
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We Disagree on How, What, & 
Why.
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TimeLine ǃGroundbreaking research

Big Three developed 
commercial use of Spinal 
Cord Stimulation.

2000s

Senza introduces High 
Frequency SCS, Kapural et 
al.  &  Accurate introduces 
DRG, Deer et al.

2016

Sunburst introduces 
Burst Stimulation, Deer et 
al.

2018

Differential Targeted 
Multiplex activates glial 
cells, Cedeno et al. & 
Vallejo et al.

2020

Painful Diabetic 
Peripheral Neuropathy , 
Petersen et al. *

2021

EVOKE introduces closed 
loop SCS, Mekhail et al. *

2024





ÅSEVEN dorsal column 
stimulation companies
ÅNOVEL stimulation 

paradigms currently 
being investigated 
ÅTWO approved closed 

loop stimulation 
strategies 
ÅOTHER strategies to 

improve stimulation 
feedback being 
explored.  
ÅHEADWINDS from 

recent literature and 
payors



Hara
2022
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Trial with Tonic Stimulation . 

All patients from Norwegian single center and programmed by research nurse

åǈʆȜǳȿʆɸ ɰǈȿǬɊȽȜʷǳǬ ǳʦǳɰʭ ᶣ ȽɊȿʆȖɸ ʆɊ ǳȜʆȖǳɰ ṪǤʎɰɸʆṫ Ɋɰ ɭȴǈǥǳǤɊ ȍɊɰ ᶡᶢ ȽɊȿʆȖɸṁ 

Patients only reprogrammed if they ask for reprograming 

Hard to control for sham v. active device.  (Could there be bias in the evaluators/patients, i.e. I'm in 
the sham period, no reason to go back to hospital and get reprogrammed, this shouldn't work)
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How Does 
StimulatonWork?
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Current Stimulation 
Paradigms 



BuRST-DR



Falowskiet al.



Fast Acting Sub-
perception Therapy







DifferentiaL Target 
Multiplexed 

ÅThree concurrent 
frequencies (50Hz, 300Hz, 
and 1200Hz) to differently 
target neurons and neuron -
glial signaling









Closed Loop 
Stimulation

Dynamic Voltage Based on ECAPs





EVOKE and ECAP Study 



EVOKE



ECAP



Predictive          &            Anatomic 





ECAP




