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Principal action of DC-stimulation: 
modulation of resting membrane potential  
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Mechanisms of action - pharmacological 
perspective
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Pharmacological dependence of after-effects of tDCS 


Nitsche et al. 2003




Pharmacological modulation of after-effects 


Nitsche et al. 2006, Kuo et al. 2008




Conclusion I 
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Are the effects regionally restricted?


Lang et al. 2005 
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tDCS-induced functional connectivity 
alterations in motor-related networks - fMRI


Polania et al. 2011a 



tDCS-induced functional connectivity 
alterations in motor-related networks - fMRI
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tDCS-induced functional connectivity alterations of 
motor cortical networks - EEG
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tDCS-induced functional connectivity alterations of 
motor cortical networks - EEG
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Conclusion II


•   tDCS is well suited to model plasticity in the 
human brain


•   Regional effects on cortical excitability

•   Connectional effects on functional networks


•   Relatively short-lasting effects

•   Relatively non-focal effects




Enhancing efficacy of tDCS I
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Enhancing efficacy of tDCS II
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Enhancing efficacy of tDCS III
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Increasing focality of tDCS I
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Increasing focality of tDCS II
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Conclusion III


•   effect size, and focality of tDCS can be improved


•   Simple prolongation/enhancing of stimulation intensity   

  might not be sufficient

•   Non-linear effects might emerge

•   Specific repetition intervals might be superior


•   Focality of tDCS can be improved by

•   reducing size of the target electrode

•   enhancing size or remote position of return electrode

•   new electrode arrangements (e.g. „HD-tDCS“?)




General remarks – to what end? 

Physiology of plasticity


Physiology of cognition


Clinical application


Lindenberg et al. 2010, Nitsche et al. 2003, Polania et al. 2011





