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1. Hemispheric specialization
Split-brain, language lateralization, conversation

2. Prefrontal integration
Phineas Gage, social knowledge and decisions

Today’s docket



Hemispheric specialization

Split-brain patients

“the shovel is for
cleaning out the
chicken coop”

The brain is actually two brains, each capable of advanced mental functions



Language lateralization

Language processing is largely left-lateralized throughout life 

Hemispheric specialization



Bilateral language acquisition

However, the right hemisphere may compensate for (early) damage to the left

Hemispheric specialization



Right hemisphere communication deficits

The right hemisphere might support conversational coherence 

Hemispheric specialization

•Right hemisphere patients may respond appropriately to 
clearly structured questions requiring specific answers, 
e.g., “Where do you live?”

•Yet they produce irrelevant and verbose answers to open-
ended questions such as “What did you do yesterday?”

• Patients seem unable to assemble their utterances into a 
coherent narrative, instead wending their way through a 
maze of disassociated detail, without answering the 
question 



Right hemisphere communication deficits

The right hemisphere might support conversational coherence 
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1. Hemispheric specialization
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Uncinate fasciculus, a fast pathway between temporal and frontal cortex 

Prefrontal integration

Frontotemporal connectivity



The case of Phineas Gage (1848)

Struck by a tamping iron doing railroad construction work

Prefrontal integration



Dr. Harlow about Phineas Gage

Gage was no longer Gage

Prefrontal integration

He is fitful, irreverent, indulging at times in the grossest
profanity (which was not previously his custom), manifesting
but little deference for his fellows, impatient of restraint or
advice when it conflicts with his desires, at times pertinaciously
obstinate, yet capricious and vacillating, devising many plans of
future operation, which are sooner arranged than that are
abandoned in turn for others appearing more feasible… In this
regard his mind was radically changed, so decidedly that his
friends and acquaintances said he was “no longer Gage”.



Prefrontal integration

Bilateral orbitofrontal damage



Modern day Phineas Gage

Anterior communicating artery aneurysms can cause orbitofrontal damage

Prefrontal integration



Prefrontal integration

Modern day Phineas Gage

Anterior communicating artery aneurysms can cause orbitofrontal damage



Social reasoning

In the lab, prefrontal patients show surprising proficiency in social reasoning

Prefrontal integration



Communicative decisions

Prefrontal patients are able to select communicatively effective behaviors

Prefrontal integration



Prefrontal patients are able to select communicatively effective behaviors

Communicative decisions
Prefrontal integration



Audience design

However, their decisions are not tuned to knowledge of a social partner

Prefrontal integration



Audience design

However, their decisions are not tuned to knowledge of a social partner

Prefrontal integration



Repair

Also, prefrontal patients differentially adjust to a misunderstanding

Prefrontal integration



Repair

Also, prefrontal patients differentially adjust to a misunderstanding

Prefrontal integration



Acquisition of social knowledge

Unlike adult-onset patients, the rules or moral behavior are never learned 

Prefrontal integration

damage < 15 months of life



Take-home concepts

•The brain’s two hemispheres have both common 
and unique capabilities

•The left hemisphere’s role in language has been 
well documented. The right hemisphere’s role 
in social interaction remains little understood

•Damage to (orbitofrontal/ventromedial) 
prefrontal cortex leads to profound changes in 
everyday social interactions, while leaving 
intellectual abilities intact 



Next up

•Dual 4: Prefrontal Social Reasoning


