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ETHICAL ISSUES IN 

BRAIN STIMULATION

1. Basic aspects in cerebral 
neuromodulation

2. Non-invasive brain stimulation (NIBS)

3. Deep brain stimulation (DBS)

4. Conclusion



BASIC ASPECTS IN 

CEREBRAL NEUROMODULATION



HISTORICAL ASPECTS OF 

CEREBRAL STIMULATION

NON-INVASIVE BRAIN STIMULATION

Brain electrical stimulation of the ancient 

Electroshock

Transcranial brain stimulation

SURGICAL BRAIN NEUROMODULATION 

Stereotactic lesional neurosurgery 

Cortical brain stimulation

Deep brain stimulation



NON-INVASIVE 

BRAIN STIMULATION



BRAIN ELECTRIC STIMULATION OF THE ANCIENT



ELECTROSHOCK OF UGO CERLETTI 

(1938)

http://ajp.psychiatryonline.org/cgi/content/full/156/4/630/F1
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MAGNETIC TRANSCRANIC 

STIMULATION 



SURGICAL BRAIN 

NEUROSTIMULATION



STEREOTACTIC LESIONAL 

NEUROSURGERY (1950)

(irreversible)



THE PROPETHS OF 

DEEP BRAIN STIMULATION:

PHYSICAL CONTROL OF THE MIND ? 
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The implantation of chronic brain electrodes
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