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WHAT vs WHERE pathways
• WHAT pathway = ventral stream

• WHERE pathway = dorsal stream

• Occipital lobe: vision

• Parietal lobe: spatial relationships

• Temporal lobe: object/word 

representations

• WHAT pathway: links vision with 

representations

• WHERE pathway: links vision 

with locations

Where

What



Agnosia

What is agnosia?

• Inability to recognize an object 

• NOT due to vision loss, hearing loss, tactile loss, or other 

primary sensory deficit

• NOT due to delirium or general cognitive impairment

• NOT due to lack of familiarity with the object

• From Greek: “lack of knowledge”

Resistor

Capacitors

Ray Charles



Agnosia

Who coined the term “agnosia” to 

describe the neurologic disorder?

• Sigmund Freud

• Though descriptions of the 

phenomena predate him

• His definition: deficit in “relating 

objects to object concepts”
• Freud S. Zur Auffasun der Aphasien Eine Kritische Studie. Vienna: 

Franz Deuticke; 1891.



Types of agnosia

• Can have agnosia in any sensory modality (or in more than one 

modality)

• Visual agnosia

• Auditory agnosia

• Tactile agnosia

• Combinations of these

Visual agnosia is the most studied type, and what we’ll focus on 

today



Agnosia is NOT a language problem

• Agnosia ≠ anomia
• People with anomia KNOW what the object is, they just can’t say the word

• Doesn’t matter if they SEE, HEAR, or TOUCH the object—they still don’t know the 

word

• People with agnosia have NO IDEA what the object is

• But if have agnosia in only one sensory modality, and present the object in another 

sensory modality, they could name it then

• EG person with visual agnosia may not be able to identify a comb when shown 

a comb visually, but can identify it when the comb is placed in their hand

Anomia

• “It’s a magic type of horse, it’s doesn’t really exist”

Agnosia

• “It has a round part and a squiggle part”

• “I think it’s for making coffee”



When we see something, how do we recognize what it is?

WHAT is it?
HOW do I 

use it?

Coslett HB. Sensory Agnosias. In: Gottfried JA, editor. Neurobiology of Sensation and Reward. Boca Raton (FL): CRC Press/Taylor & Francis; 2011. Chapter 10. Available from: https://www.ncbi.nlm.nih.gov/books/NBK92800/



Apperceptive visual agnosia

• Inability to PERCEIVE object in 

spite of SEEING it

• Can’t recognize shapes/forms

• Sometimes can’t recognize 

colors/brightness

• Can’t say whether 2 objects 

are the same or different

• Can’t copy a picture

• Associated with parietooccipital 

lesions

Original Copy Original Copy

L.A. Baugh, L. Desanghere, J.J. Marotta. Agnosia. In: Reference Module in Neuroscience and Biobehavioral Psychology, 

Elsevier, 2017. ISBN 9780128093245,https://doi.org/10.1016/B978-0-12-809324-5.00253-4.

(https://www.sciencedirect.com/science/article/pii/B9780128093245002534)



Associative visual agnosia

• Inability to IDENTIFY object in 

spite of SEEING AND 

PERCEIVING it

• CAN identify shapes, forms, 

colors

• CAN copy, often in great detail

• But still have no idea what the 

object is

• Associated with bilateral inferior 

temporooccipital lesions

Heilman KM, Valenstein E (eds). Clinical Neuropsychology, Fifth Edition. 2012.



Simultagnosia

• Inability to recognize more than one thing (visually) at the same time, 

but can recognize each element when presented in isolation

• Dorsal simultagnosia:

• Inability to PERCEIVE more than one thing at a time

• Associated with bilateral occipitotemporal lesions

• Ventral simultagnosia:

• Can PERCEIVE more than one thing at a time, but can’t put them 

together to IDENTIFY / INTERPRET a complex picture or object

• Associated with left inferior occipital lesion



Simultagnosia tests

Overlapping figureCookie Theft picture
Navon figure



Optic ataxia

• Inability to use vision to guide hand movements when reaching for a 

target

• Lesion location: posterior parietal cortex (classically bilateral, 

sometimes unilateral)

Oculomotor apraxia

• AKA:

• “Psychic paralysis of gaze”

• Balint’s original term

• Optic apraxia

• Patient can’t voluntarily direct their eyes to where they want to look



Balint syndrome

• Combination of:

• Simultagnosia

• Optic ataxia

• Oculomotor apraxia

• Lesion location: bilateral occipitoparietal lobes

• Etiology:

• Most common: watershed (desert zone) CVA—due to decreased 

blood flow in end-artery territory between MCA-PCA

• Also can occur in neurodegenerative disease

• Posterior cortical atrophy aka Visual Variant AD



Akinetopsia

• Inability to perceive motion

• Most frequently classified as a WHERE pathway (dorsal stream) 

disorder

• Need to know if something’s moving, to know WHERE it will be

• BUT: classic lesion producing it is in the occipitotemporal lobe 

(WHAT pathway/ventral stream)

• AND: the way something moves may help you identify WHAT 

it is

• Birds fly, rocks don’t



Akinetopsia case study

• 43yo F with superior sagittal sinus thrombosis, causing a stroke in the 

occiptotemporal lobes (L>R)



Akinetopsia case study

• Lesion location in this case:

• Visual area MT (middle temporal), aka V5

• Located bilaterally at the junction of the inferior temporal sulcus and the 

lateral occipital sulcus

• NOTE: some case reports of other lesions causing akinetopsia

• MT (V5):

• ALL neurons here 

detect motion

• Most preferentially 

detect motion in a 

specific direction

• eg horizontal vs 

vertical



Blindsight

• Ability to interact with visual stimuli in the setting of CORTICAL 

blindness

• Lesion: bilateral V1 (primary visual cortex in occipital lobe)

• How does this happen?

• Hypothesis: CORTICAL visual areas are destroyed, but 

SUBCORTICAL visual pathways that connect to the lateral 

geniculate nucleus of the thalamus are still intact, so some non-

conscious visual abilities remain



Case study: from VS Ramachandran, “Phantoms in the Brain”

• Young woman with cortical blindness due to accidental carbon 

monoxide poisoning



Discussion questions

• Do you think someone could mistake some of these conditions for 

a conversion disorder? Why would that be bad? What can you do 

to prevent this from happening?

• What psychological / emotional impacts could these disorders 

have?



• How do we recognize faces?

Corrow SL, Dalrymple KA, Barton JJ. Prosopagnosia: current perspectives. Eye Brain. 2016 Sep 26;8:165-175. 

Prosopagnosia



Neuroanatomy of Face Recognition and Prosopagnosia

Corrow SL, Dalrymple KA, Barton JJ. Prosopagnosia: current perspectives. Eye Brain. 2016 Sep 26;8:165-175. 



Cambridge Face Memory Test

• Free online

• Takes about 15-20 min
• www.bbk.ac.uk/psychology/psychologyexperiments/experiments/facememorytest



Cambridge Face Memory Test



Cambridge Face Memory Test

• Score interpretation:

• The average score on this test is around 80% correct 

responses for adult participants.

• A score of 60% or below may indicate face blindness.

Other tests:

• Famous Faces Test

• Cultural/age bias

• Lots of “old” celebrities a lot of people today wouldn’t 

know, especially patients under 60

• Famous Faces Test geared to patient’s personal interests

• NOT validated, but may be more clinically useful

• Familiarity test, geared to patient’s personal experiences

• NOT validated, but may be clinically useful



Life with Prosopagnosia

“Last year, I was trailing behind Steve — now my husband — in a grocery store when he grabbed a jar of 

store-brand peanut butter from a shelf. I plucked it out of our cart and examined the label.  “Since when do 

you buy generic?” I demanded. Steve jumped away from me, his eyes wide with fear and surprise. It was an 

expression unlike anything I’d seen cross my husband’s face before — because, I belatedly realized, this man 

was not my husband. I dropped the peanut butter jar and sprinted off — leaving this poor stranger utterly 

perplexed…I was beginning to understand that my visual world is a lot different from everyone else’s. After all, 

I had been quicker to notice the wrong label on a jar of peanut butter than the wrong face on my husband. 

That doesn’t happen to normal people.”

https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/

“I am much better at recognizing my neighbors’ dogs (they have characteristic shapes and colors) than my 

neighbors themselves. Thus, when I see a youngish woman with a Rhodesian Ridgeback hound I realize that 

she lives in the apartment next to mine. If I see an older lady with a friendly golden retriever, I know that this is 

someone from down the block. But if I should pass either woman on the street without her dog she might as 

well be a complete stranger.”

https://www.newyorker.com/magazine/2010/08/30/face-blind

https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/
https://www.washingtonpost.com/news/magazine/wp/2019/08/21/feature/my-life-with-face-blindness/


Discussion questions

• What are some situations where we should evaluate for 

prosopagnosia?

• How can we distinguish between prosopagnosia and Capgras 

delusion?

• In patients who appear to have social anxiety disorder or autism 

spectrum disorder or other conditions that cause social 

impairment, should we evaluate for prosopagnosia?

• What is the best way to evaluate for prosopagnosia?

• Standardized prosopagnosia instruments don’t feature diverse 

faces—how does that affect validity?

• If someone is found to have prosopagnosia, what should we do 

with those results?
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