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  Brain Stimulation and Motor Evoked Potential  

A simple way to measure cortical excitability and motor pathways 
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  TES & TMS activation sites 
   

circular coil centered over the vertex, 
AP magnetic stimulation, 

biphasic magnetic stimulation

anodal electrical stimulation 
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(cortical epidural stim)

  



  Brain Stimulation and Motor Evoked Potential  

A simple way to  
quantify cortical excitability 
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Plasticity in animal models is a complex phenomenon 



Plasticity in animal models is a complex phenomenon 

Effects of practice 
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  Long-term potentiation 



  TES & TMS 
   

These volleys represent “syanptic activity” at cortical level 



rTMS at 5 HZ at suprathreshold intensity 

Berardelli et al, 1998 

“... In contrast, the train had no effect on the size of the MEPs evoked by transcranial 
electrical stimulation.... We conclude that rTMS of these parameters increases the 
excitability of the motor cortex and that this effect outlasts the train ....” 



5 Hz suprathreshold stimulation induces  
Synaptic facilitation…..  

“... additional I wave was recruited. 
Both effects were still evident 2 min 
after the end of the rTMS....” 
Di Lazzaro et al, 2002  



High frequency  rTMS  
effects on motor-premotor coupling 

 

Coherence is a normalised measure (0-1) 
of degree to which signal A can be used to 
predict B. 
Phase is measure of how much A lags or 
leads B. 
 



Oliviero et al, 2003 

High frequency  rTMS  
effects on motor-premotor coupling 

 



              1Hz rTMS                                       5Hz rTMS 

Strens et al, 2002                                    Oliviero et al, 2003 

Different frequencies of rTMS produce opposite effects on coupling  

High frequency  rTMS 
 effects on motor-premotor coupling 

 







  Estimulación con corriente directa 
   



Nitsche et al. 2000 

Human Cortex: tDCS effects (non invasive) 



Efectos	sináp-cos	

Lang,Oliviero JNeurophysiol. 2011 



Hemodynamic	response	inmidiately	a5er	tDCS	

tDCS anódica aumenta 
Flujo hematico regional 



tSMS 



RESULTS	
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Stroke 





       

Khedr et al,Neurology 2005 



  Transcranial Brain Stimulation 
   

tDCS 



BILATERAL MOTOR CORTEX tDCS  

 

Mordillo-Mateos et al, 2012 



Bilateral tDCS&Stroke 

A)  An increase in Upper Extremity Fugl-Meyer assessment (UE-FM) 
scores reflects an improvement in impairment of the affected limb  

B)  A decrease in logarithmized Wolf Motor Function Test (WMFT) 
scores indicates a better function of the affected limb  

C)  Linear regression of change in the precentral gyrus activation 
laterality index and WMFT change.  

Lindemberg et al, 2010 



Key Concepts 

TMS can be useful to measure cortical excitability (and more) 

NIBS can be used to artificially changes cortical excitability 

 

Cortical excitability changes can be useful as a treatment in 

STROKE (chronic or acute) 

 

Potentially NIBS can boost neurorehabilitation 

Potentially TMS can measure neurorehabilitation 
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