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Neuropsychological approach
· by studying the patterns of spared and impaired functions after brain injury, a neuropsychologist can (1) reveal which mental functions operate independently in the brain, (2) relate particular mental functions to specific brain regions, and (3) find more effective rehabilitation of disorders

· pitfalls: (1) a damaged brain may operates to circumvent the disorder (e.g., reorganization, relying on unusual strategies) and this undermines the effort to derive models of normal function (2) damage to one area can have effects in other connected area and this may lead to wrong conclusions
( Convergent approach: combining neuropsychological analysis with other techniques (e.g., behavioral studies or functional neuroimagings of normal performance

Goal: Reviewing recent neuropsychological studies of spatial attention in a convergent fashion; to shed further light on some major issues in the literature on normal attention
Focus is on neuropsychological deficits of spatial orienting of attention

· Overt orienting: turning eyes, head, or body toward stimuli of interest to process them in detail
· Covert orienting: directing attention toward a stimuli without shifting receptors (e.g., looking out of the corner of eyes)
Three disorders due to impairments in overt and covert orienting abilities; patients respond normally to stimuli in some restricted region, while appearing oblivious to equivalent stimuli in other regions, even when they are not blind or paralyzed. 
· Extinction and neglect: common in unilateral brain injury, especially to the right hemisphere; stimuli toward contralesional side (opposite the lesion) go unacknowledged

· Balint’s syndrome: associated with bilateral brain injury, particularly involving parietal lobe; patients are spatially disorientated and only aware of one object at a time on either side
Extinction
· Symptom: patients can judge single stimuli presented on either side, but when presented with two concurrent stimuli they fail to judge the one further toward the contralesional side; regularly observed in vision, audition, and touch
· Clinical test (confrontation method): presenting stimuli on either or both sides, while requiring central fixation
· Reasons for regarding extinction as an attentional deficit
· Basic sensory processing is intact for the impaired side; patients can report single contralesional events
· Extinction is dramatically reduced on double-stimulation trials if the patient is told to ignore ipsilesional (same side to lesion) events

· Extinction has a suggestive parallel with normal performance of divided attention; normal subjects can divide their attention across incoming nontargets from two separate streams of stimuli, and can thus detect a single target in either stream. However, they have great difficulty in attending to two targets simultaneously 

· Stimuli go undetected only when they must “compete for attention”
· A neural mechanism proposed by Kinsbourne (1977,1993)

· Which way the person actually orients depend on the relative activation of the two hemisphere

· sensory pathways are typically “crossed”; information from one side of space projects to the opposite hemisphere

· So do motor pathways; stimuli on the left activate the right hemisphere, thus inducing a leftward turn toward them, while stimuli on the right activate the left hemisphere, inducing a right turn
· Right-hemisphere lesion bias orienting toward the right side of space
· Stimuli on the contralesional side produce less orienting than normal

· Although the magnitude is small, any activity results in some orienting toward the single stimulus

· On a double-stimulation trial, the contralesional event now has to compete with an ipsilesional event; the ipsilesional event is favored over and above the contralesional event

Unilateral Neglect

· Symptom: similar to extinction, but severe; the disorder brings difficulties in everyday life; strong tendency to move one’s eyes, head, and body toward the ipsilesional side; accompanied by anosagnosia (frustratingly unaware of the deficits) 

· Clinical test 

· (a) bisection , (b) cancellation, , (c) drawing tasks and (d) copying
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· There are controversies over whether neglect is a merely severe form of extinction and whether neglect is a multi-component disorder because of incoherent pattern of the disorder (e.g., a patient can show severe neglect on one measure, but not on another; show neglect and yet no extinction)

· Increasing consensus on the idea that neglect is an attentional deficit
· Sensory or motoric losses do not provide a complete account of the contralesional deficit

· neglect can be observed in the absence of such impairments
· neglect in covert orienting: imaginal neglect; abnormally poor performance for contralesional targets after invalid ipsilesional cues

· similar explanation as for extinction: hemispheric competition based on relative activation

Balint’s Syndrome
· associated with symmetrical bilateral lesions, involving the posterior parietal lobe or parieto-occipital junction
· Symptom: extraordinarily disabling, three major deficits

· Severe difficulties in spatial localization; misreaching toward visual objects
· Difficulty in executing saccades or in tracking a moving event once a visible item has been fixated; called fixity of gaze

· Visual experience dominated by one object at a time; termed simultanagnosia; e.g., failing to light a cigarette because when they see the match they cannot see the cigarette and vice versa

· Balint’s syndrome as an attentional deficit
· Misreaching and eye-movement difficulties may not be that much of an attentional deficit, but simultanagnosia has often been regarded as an attentional deficit

· Simultanagnosia is not reducible to sensory loss

· Abnormalities in the cuing tasks of covert orienting

· Kinsbourne’s account is much less successful in bilateral damage, as the relative levels of activity in the two hemispheres might remain roughly balanced after symmetric lesions

Connecting studies of neurological disorders to the normal attention literature;

First issue: segmentation (space-based vs. object based models of attention)

Grouping Effects on Spatial Selectivity 
· How much perceptual processing takes place unselectively, before attention acts to boost processing?

· Debate between space-based vs. object-based accounts of normal covert attention

· However, hybrid views are possible (e.g., covert attention does operate within a spatial medium, but that grouping processes modulate the spatial extent of the attended region)
· Current neuropsychological evidence strongly supports this hybrid view

· Segmentation and extinction
· [image: image4.emf]Extinction is reduced when the two concurrent targets can be linked into a single group

· Ward, Goodrich, & Driver (1994): “[ + ]” vs. “[ + O” or “O + ]”
· Driver, Goodrich, Ward, & Rafal (1996): “bar-bell” vs. “two-circle”
· Parallel with normal research: performance cost of divided attention in normal people reduced if the concurrent targets can form a single object 
· In sum, grouping processes may entirely precede spatial attention or might interact with spatial attention

· Segmentation and neglect

· Fig 8.1d: left-neglect patient’s copy omits details toward the left of each object, but reproduces the right side of objects placed in the left of the scene; neglect arises only at a later stage of attending to each object in turn to copy the details
· Another evidence for object-based account

[image: image2.emf]   [image: image3.emf]
Fig. 8.3                                   Fig. 8.4

· Again in sum, grouping processes precede or interact with spatial attention

Second issue: early selection vs. late selection
Measuring the Extent of Unattended and Neglected Processing

· Measuring the extent of processing for unattended stimuli in normals
· problem: if normals are asked to ignore, they don’t ignore

· one solution: make the part of stimuli irrelevant to the task and then ask subjects a retrospective “surprise” question on irrelevant events

· results: subjects recall very little on unattended auditory, visual events
· this supports early-selection but not consequential; unattended stimuli are processed but may be forgotten

· another solution: measure the extent of unattended processing indirectly (e.g., electrical activity measured at the scalp, or autonomic responses measured across the skin)
· results: attention can modulate earl sensory responses but irrelevant stimuli can still be processed at attenuated levels
· ERPs more pronounced within early area of visual cortex for attended than irrelevant stimuli

· Category of initial distractor primes response to target

( suggest a compromise between extreme early- and late- selection views
· In the case of the disorders
· To what extent do stimuli on the impaired side continue to be perceptually processed even when a patient is unable to respond to them, or remains quite unaware of them?
· Studies suggest residual processing; deficit in neglect attenuates or delays processing for contralesional stimuli, but does not completely eliminate such processing
· ERPs of contralesional stimuli showed delayed latency relative to those of ipsilesional stimuli
· Unconscious object recognition for contralesional stimuli; unawared contralesional stimuli still influenced target detection (e.g., categorization; semantic priming)
· Existing findings on residual object-recognition in the contralesional field
· Dorsal pathway: a sequence of interconnected areas running forward from primary visual cortex in the occipital lobe into the parietal lobe; involving spatial representation and attention and/or with the spatial control of action

· Ventral pathway: starts in primary visual cortex but runs lower into the temporal lobe; concerning object segregation and object recognition by shape

Third issue: feature integration

Feature Integration in Extinction, Neglect, and Balint’s Syndrome
· according to Treisman’s feature-integration theory and later modification, 

· deficits should affect only conjunction task, not feature tasks (since visual features coded independently in preattentive vision) or affect both but affect conjunction task more

· disorder literatures support this prediction

· Cohen & Rafal (1991): extinction patient showed disproportionately more conjunction errors than feature errors

· Riddoch & Humphreys (1987): visual search was slowed by additional targets in conjunction task but not feature targets in neglect patients

· Eglin, Robertson, & Knight (1989) – increasing number of nontargets delayed conjunction identification more than feature identification in neglect patients

Conclusion

Further study of extinction, neglect, and Balint patients may allow unique insights into the complex interactions between neural subsystems, such as the ventral and dorsal pathways, which take place to profusely and efficiently within the normal system that they are often extremely difficult to unravel.
