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Phineas 
Gage



.ƛƎŀƭƻǿΣ IΦWΦ όмурлύΦ 5ǊΦ IŀǊƭƻǿΩǎ ŎŀǎŜ ƻŦ ǊŜŎƻǾŜǊȅ ŦǊƻƳ ǘƘŜ ǇŀǎǎŀƎŜ ƻŦ ŀƴ ƛǊƻƴ ōŀǊ ǘƘǊƻǳƎƘ ǘƘŜ ƘŜŀŘΦAmerican Journal of Medical Science, 20(39), 13-22.





Estimated damage
Left hemisphere : anterior half of the orbital frontal cortex, the 
polar and anterior mesial frontal cortices, and the anterior-most 
sector of the anterior cingulate gyrus.

Right hemisphere : anterior 
and mesial orbital region, 
mesial and polar frontal cortices 
and the anterior segment of the 
anterior cingulate gyrus.

Damasio, H., et al. (1994). The return of Phineas Gage: clues 

about the brain from the skull of a famous patient. Science, 

264(5162), 1102-1105.



ÅAcutely, he seemed to not lose 

consciousness.

ÅHe was able to talk, and to 

walk up a staircase to receive 

medical treatment.

ÅChronically, no amnesia, 

aphasia, or other global or focal 

cognitive impairment reported. 

ÅWas able to continue paid 

employment.



Blair, R. J., & Cipolotti, L. (2000). Impaired social response reversal. A case of 'acquired sociopathy'. Brain, 123(6), 1122-1141. 
Cato, M. A., Delis, D. C., Abildskov, T. J., & Bigler, E. (2004). Assessing the elusive cognitive deficits associated with ventromedial 
prefrontal damage: a case of a modern-day Phineas Gage. Journal of the International Neuropsychological Society, 10(3), 453-465.
Eslinger, P. J., & Damasio, A. R. (1985). Severe disturbance of higher cognition after bilateral frontal lobe ablation: patient EVR. 
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Shallice, T., & Burgess, P. W. (1991). Deficits in strategy application following frontal lobe damage in man. Brain, 114(2), 727-741.

Many studies of patients with acquired brain injuries of the frontal lobes have 
reported average or above average IQ scores.



Executive FunctionExecutive Function



¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨŜȄŜŎǳǘƛǾŜ 
ŦǳƴŎǘƛƻƴΩ ƻǊƛƎƛƴŀǘŜŘ ƛƴ   
computer science. 
Programs that control 
other programs.

In 1956 a program called 
the Automatic Supervisor 
was developed for the 
IBM 702.

Shortly afterwards, 
General Motors Executive 
System was developed for 
the IBM 704  

Moncreiff, B.: An automatic supervisor for the IBM 

702.  AIEE-IRE '56 Joint ACM-AIEE-IRE Western 

Computer Conference, pp. 21-25 (1956)



Bullynck, M.: What is an operating system? a historical investigation (1954ï1964). In: 

De Mol, L., Primiero, G. (eds.) Reflections on Programming Systems: Historical and 

Philosophical Aspects. Springer, Cham (2018). 

Several other top-
down controllers, 
or operating 
systems were 
developed with 
ǎƛƳƛƭŀǊ ΨŜȄŜŎǳǘƛǾŜΩ 
names.



In 1973, drawing on computer 
science, Karl H. Pribram, 
working with cortical ablation 
of monkey brains,  proposed 
that the frontal lobes may 
ŦǳƴŎǘƛƻƴ ƭƛƪŜ ǘƘŜ ΨŜȄŜŎǳǘƛǾŜ 
ŎƻƴǘǊƻƭƭŜǊǎΩ

Minds, Brains & Computers



Norman, D.A., Shallice, T.: Attention to action: willed and 

automatic control of behavior. Human Information 

Processing Technical Report no. 99 (1980).

Baddeley, A., & Hitch, G. J. (1974). Working memory. In G. A. 

Bower (Ed.), Recent Advances in Learning and Motivation (Vol. 

8, pp. 47-90). Academic Press.

Pluck, G., et al. (2023). Executive function 

and intelligent goal-directed behavior: 

perspectives from psychology, neurology, and 

computer science. In: Masci, P., 

Bernardeschi, C., Graziani, P., Koddenbrock, 

M., Palmieri, M. (eds) Software Engineering 

and Formal Methods. SEFM 2022 Collocated 
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Computer Science, vol 13765. Springer, 
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Wisconsin Card 

Sort Test

Stroop Test



Shallice and Burgess gave three 
patients with extensive frontal lobe 
ƭŜǎƛƻƴǎ ǘƘŜ ΨaǳƭǘƛǇƭŜ 9ǊǊŀƴŘǎ ¢ŜǎǘΩΦ
Sent to a shopping area in London 
with a list of tasks, such as:
ÅBuy a loaf of brown bread
ÅBe at a certain place 15 minutes 

after starting.
ÅFind the name of the shop likely 

to stock the most expense item.



Multiple Errands Test

ÅNotably, all three patients 

had current IQ scores > 120.

ÅPerformed standard tests of 

executive function well, 

including Wisconsin Card 

Sorting and Stroop often 

better than control 

participants.



ÅDespite its complexity, MET has 
been applied in at least 32 
subsequent research studies.

ÅUsually in hospital 
environments, but also, private 
homes, museums, shopping 
malls and therapeutic 
communities.

Å Large effect sizes for 
distinguishing patients from 
controls. 

Multiple Errands Test (MET)

Rotenberg, et al. (2020). Measurement properties of the Multiple Errands Test: A 
systematic review. Archives of Physical Medicine and Rehabilitation, 101(9), 1628-1642.



Jansari, et al. (2014). Ecological assessment of 

executive functions: a new virtual reality 

paradigm. Brain Impairment, 15(2), 71-87.

Clinical staff who care for brain injured patients asked to 

describe the executive problems shown. 

Patients with acquired brain injuries asked to role play 

working in an office environment.  



PL = Planning

PR = Prioritization

ST = Selection

CT = Creative Thinking

AT = Adaptive Thinking

MT = Multitasking

APM = Action-based 
Prospective Memory

TBPM = Time-based 
Prospective Memory

EBPM = Event-based 
Prospective Memory
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PL = Planning

PR = Prioritization

ST = Selection

CT = Creative Thinking

AT = Adaptive Thinking

MT = Multitasking

APM = Action-based 
Prospective Memory

TPM = Time-based 
Prospective Memory

EPM = Event-based 
Prospective Memory Jansari, A. S., Devlin, A., Agnew, R., Akesson, K., Murphy, L., & Leadbetter, T. (2014). Ecological 

assessment of executive functions: a new virtual reality paradigm. Brain Impairment, 15(2), 71-87.
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ÅN = 10 patients with cerebrovascular disorder

Ån = 9 lacunar stroke

Ån = 1 multiple transient ischemic attacks

ÅN = 19 age-matched controls, with no neurological history

JEF Wisconsin Card Sort Lexical Decision


