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Over the past  decade,  our  laboratory has in tegrated expert ise in  neurosurgery,  neuro logy,  neurosc ience,  
and neuroengineer ing to  develop neurotherapies that  requi re  neurosurg ica l  in tervent ions to  regulate or  
res tore neuro log ica l  funct ions fo l lowing sp ina l  cord in jury and neurodegenerat ive d iseases.  These 
therapies were bu i l t  upon our  foundat ional  d iscover ies  in  rodent  models ,  re f ined in  nonhuman pr imates,  
and u l t imate ly t rans la ted to  humans.  
 
For ins tance,  our  t rans la t ional  research has uncovered the mechanisms by which ep idura l  e lec t r ica l  
s t imulat ion of  the sp ina l  cord modulates spec i f ic  neuronal  populat ions.  Th is  mechanis t ic  unders tanding 
enabled us to  develop targeted neuromodulat ion therapies incorporat ing bra in-computer  in ter face 
technolog ies to  res tore walk ing and upper l imb funct ions in  ind iv iduals  wi th  sp ina l  cord in jury or  
Park inson’s  d isease.  
W e a lso ident i f ied the cruc ia l  ro le  o f  g lu tamaterg ic  neurons in  the la tera l  hypothalamus (LHVglut2)  in  
walk ing recovery af ter  incomplete sp ina l  cord in jury.  Enhanc ing the i r  ac t iv i ty improved locomot ion,  leading 
us to  develop a deep bra in  s t imulat ion therapy target ing the la tera l  hypothalamus (DBSLH).  In  prec l in ica l  
models ,  DBSLH not  on ly immediate ly improved walk ing in  mice and rats  wi th  SCI but  a lso promoted long-
term recovery by reorganiz ing res idual  lumbar- terminat ing pro jec t ions f rom bra ins tem neurons.  A p i lo t  
c l in ica l  s tudy fur ther  demonstrated that  DBSLH ins tant ly enhanced walk ing in  two ind iv iduals  wi th  
incomplete SCI and,  when combined wi th  rehabi l i ta t ion,  fac i l i ta ted las t ing funct ional  improvements  even 
af ter  s t imulat ion was turned of f .  
In  th is  lec ture,  we wi l l  re t race th is  journey—from fundamenta l  d iscover ies  to  c l in ica l  t rans la t ion—and 
out l ine the next  s teps to  t ransform these breakthroughs in to  wide ly access ib le  t reatments . 
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