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Damaged Brains
What lesion studies can tell us about decision-making
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Methods

⬗ fMRI
⬗ EEG
⬗ Damaged Brains– Lesion Studies
⬗ TMS – Transcranial Magnetic Stimulation
⬗ Electrophysiological recordings
⬗ Electrical Stimulation
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COMBINE METHODS
To understand the underlying dynamics and 

regions associated with decision making.
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1.
How do lesions 
affect behavior?

Phineas Gage, again!

A lesion – any 
abnormal tissue 

damaged by 
disease or trauma.

Neuropsychology –
the discipline that 

studies lesions (animals 
and humans) – and 

relates the structure to 
function, psychological 

processes, and 
behavior.
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Phineas Gage – Damaged Brain, 
Damaged Decision Making

1860’s



8 wikipedia.org







2.
Antonio Damasio

Studied patients with VMPFC 
damage.



Young, et al. (2010) Neuron



Did they 
believe that 
they would 

cause harm?

Young, et al. (2010) Neuron
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Koenigs, et al. (2007) Nature



Trolley car moral dilemma: 

Utilitarian maximization of aggregate welfare. 

VMPFC is active when subjects evaluate 
emotionally salient harms to an individual

Koenigs, et al. (2007) Nature



Koenigs, et al. (2007) Nature



3.
Stimulate Brain

Can stimulating particular 
regions of the brain drive 

behavior?



https://www.youtube.com/watch?v=ErpxEwlWww4






Brown, J. L. et al (1969) Exp. Brain Res.



Brown, J. L. et al (1969) Exp. Brain Res.



Brown, J. L. et al (1969) Exp. Brain Res.



Brown, J. L. et al (1969) Exp. Brain Res.



Brown, J. L. et al (1969) Exp. Brain Res.



Brown, J. L. et al (1969) Exp. Brain Res.



Brown, J. L. et al (1969) Exp. Brain Res.



https://www.youtube.com/watch?v=Kj2MqEMpj4U
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