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Cognitive 
neuropsychology 
in 2018.



1. Behrmann & Plaut framework

2. Plasticity and cognitive neuropsychology

3. Re-interpretation of Behrmann & Plaut

4. Debate: Is cognitive neuropsychology relevant in 
2018?
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Pure alexia and prosopagnosia
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Behrmann & Plaut, Cerebral cortex,  2014 
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Behrmann & Plaut, Cerebral cortex,  2014 
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Roberts et al., Cortex, 2015
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Roberts et al., Cortex, 2015

Conclusion
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How learning to read changes the cortical 
networks for vision and language (?)
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Deahene & Cohen, TICS, 2011
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The many-to-many hypothesis (Behrmann & 
Plaut, 2014)

• Makes specific predictions about the occurrence of 
specific deficits for faces and words (they will not 
occur).

• We tested this in a group selected on the basis of 
lesion (posterior stroke) rather than symptoms 
(prosopagnosia or pure alexia)
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Cog. Neuropsychology, 2015

Annals Neurol., 2015



But Fischer Baum & Campana suggests a 
different explanation
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Neuroplasticity and the logic of cognitive 
neuropsychology

• Plasticity may have implications for the logic of 
cognitive neuropsychology; if new brain areas may 
take over functions or brain processes rearrange or 
compensate for deficits / injury, then we may not draw 
conclusions about the normal system based on (single 
case) studies of patients.

• When a piece of cortex is permanently damaged, what 
happens to the function normally subserved by this 
region?

La Sapienza  Cognitive Neuroscience             (c) Randi Starrrelt 2018



The different possibilites

• 1) Simple subtraction
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Simple subtraction
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• When an area is damaged, the function subserved is 
lost. Other functions are not affected.



2. No cost functional takeover
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• When an area is damaged, the brain is reaorganized so 
that the damaged fucntion becomes subserved by 
different regions (close to injury or homologous in 
other hemisphere). 

• This has no impact on the previous function of these 
areas, i.e., no cost to other functions and damaged 
function also returns to normal level.



3. Zero sum functional takeover

• Damaged area affects function X: This function is 
taken over by homologue or perilesional area, but at a 
cost for the functions originally subserved by these 
areas
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3. Zero sum functional takeover – a different 
interpretation of Behrmann & Plaut

• Word reading is subserved by VWFA (damage leads to pure 
alexia)

• Face processing is subserved by FFA (damage leads to 
prosopagnosia

• When damaged, the homologues area takes over some of the 
damaged function, but at a cost:

• The pure alexics when recovering will have subtle deficits in face 
processing (because FFA is now also used for reading)

• The prosopganosics when recovering will have subte deficits in 
reading (because VWFA is now also used for face processing)
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5. Creation of a new kind of function

• Function normally subserved by X is lost.

• Regions Y and/or Z start processing information in a way 
different from wht X,Y,Z does in intact brain.

• This violates the subtractivity assumption, and conclusions about 
functional architecture cannot be drawn on the basis of cognitive 
neuropsychological studies.
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Debate: Is cognitive neuropsychology still relelvant / 

important?

• Task for today: Prepare at least one argument for or against, and 
prepare to enter discussion about why / why not.
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Debate: Is cognitive neuropsychology still 
important? 
Go in groups:  Select a ”debate team”  - the whole group agrees on 
arguments to present.

• Group 1: Cognitive neuropsychology is still important (more so 
than functional imaging of cognition).

• Group 2: Cognitive neuropsychology may still contribute in 
testing of theories of brain-behavior relationship, but functional 
imaging is more important and can test more complex theories.

• Group 3: Cognitive neuropsychology is a thing of the past: Group 
studies of patients and normals with high resolution imaging and 
functional imaging will provide the answers.

La Sapienza  Cognitive Neuroscience             (c) Randi Starrrelt 2018



• Assignments if class not attended.
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Summing up


