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ÅBefore we start on neglect, a quick review of 

neuroanatomyé

Frontal lobe

Temporal lobe

Parietal lobe

Occipital lobe

Cerebellum
Brainstem



ÅWhat do these brain regions do?

(simple version)

Frontal lobe

Temporal lobe

Parietal lobe

Occipital lobe

Cerebellum
Brainstem

Motor function

Judgement / 

reasoning

Language

Memory

Somatosensory function

Visuospatial function

Vision

Balance / coordination

Keeps you alive and awake

Operates your face

Connects brain to spinal cord



ÅWhat is neglect?

ÅFailure to report, respond, or orient to 

meaningful or novel stimuli presented in a 

portion of space

ÅUsually the left

ÅIn spite of adequate elementary motor and 

sensory function

ÅFrequently (but not always) associated features

ÅAnosognosia

ÅLack of awareness of deficits

ÅAnosodiaphoria

ÅLack of concern about deficits



ÅDifferential diagnosis of neglect: neglect vs deficit in 

elementary sensorimotor function

ÅVisual hemispatial neglect

ÅHemianopia

ÅTactile hemispatial neglect

ÅHemianesthesia

ÅAuditory hemispatial neglect

ÅEar/CN VIII lesion

ÅCortical lesions do NOT cause unilateral hearing 

loss

ÅCan use imaging, evoked potentials to 

distinguish

ÅMotor neglect

ÅHemiparesis, ataxia, clumsiness



ÅPrevalence of neglect

ÅLikely 40% or greater in 

R hemisphere stroke 

(estimates vary widely)

ÅNeglect often 

underrecognized and 

underdiagnosed

ÅCan result in 

underestimation of 

deficits, lack of 

appropriate 

interventions, and poor 

rehab participation 



ÅPatients with neglect 

often improve with time, 

but recovery frequently 

not complete

ÅGreatest recovery in 

1st month

ÅEven with 

spontaneous 

recovery, patients 

can experience 

impaired participation 

in rehab in the 

important early post-

stroke period



ÅWhy do we care about neglect?

ÅLeads to worse outcomes

ÅNeglect = deficit with worst prognosis for 

independent living (worse than global 

aphasia)

ÅImpairs participation in rehabilitation 

therapies

ÅSafety concerns

ÅDistress to families/caregivers (often moreso 

than patients)

ÅWe canôt neglect neglect!



ÅWhy should psychiatrists care about neglect?

ÅCan result in strange-seeming behaviors that could 

potentially lead to psychiatric consultation

ÅInteresting window into the brain and its functions

ÅRaises questions about how we recognize and 

interact with our environment

ÅBlurs the boundary between 

conscious/unconscious knowledge and behaviors

ÅShows us how much we DONôT know about how 

the brain works



ÅWhich house would you rather live in?

ÅFamous neglect case study:

ÅPatient with L hemineglect 

ÅINSISTED the houses were 

exactly the same

ÅBUT: she always picked the 

top house to live in

ÅConscious vs unconscious 

knowledge?

Å(Another study in neglect 

did not replicate this 

finding)



ÅCauses of neglect

ÅMost commonly occurs post-stroke, but can 

occur from any process that impairs brain 

structure/function

ÅTBI

ÅMass

ÅNeurodegenerative dementia

ÅComplicated 

migraine

ÅPost-ictal state



ÅLocalizing the lesion in neglect

ÅClassically associated with nondominant 

(usually right) temporoparietal lesion

ÅHowever, many brain regions combine to 

allow attention and intention; damage to any 

one of these regions or their connections can 

produce neglect

Attentional systems Intentional systems

-- -

-

-



ÅLocalizing the lesion in neglect

ÅAttentional (sensory) neglect:

ÅTemporoparietal lobe lesion (generally)

ÅIntentional (motor) neglect:

ÅFrontal lobe lesion (generally)

ÅBoth systems 

needed for 

successful 

interaction with 

environment



ÅLocalizing the lesion in neglect

ÅNeglect more common and severe with right 

than left hemisphere lesions

ÅL-sided neglect far more common than R-

sided neglect, but R hemineglect does exist



ÅReason for asymmetry in 

neglect

ÅL hemisphere attends 

primarily to R side / R-ward 

direction

ÅBut R hemisphere can 

attend to both sides / both 

directions

ÅL hemisphere can prepare for 

R-sided or R-ward actions

ÅBut R hemisphere can 

prepare for actions to both 

sides / both directions



ÅNeglect comes in many forms

ÅPrototypical form is:

ÅLeft-sided 

ÅVisuospatial (looking at things)

ÅEgocentric (body-referenced)

ÅAttentional (noticing things)

ÅBut many other presentations exist

ÅMost of the literature focuses on left-sided 

visuospatial egocentric attentional neglect



Forms of Neglect

Modes of involvement
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Input/output Afferent: attentional (sensory) neglect Efferent: intentional (motor) neglect

Sensorimotor 

modality
Visual Auditory Tactile Limb movement Eye gaze

Domain Spatial Personal Representational

Temporal 

distribution

Occurs with single unilateral 

stimulus / movement

Only occurs with bilateral simultaneous 

stimuli / movements

Spatial 

distribution

Frame of reference Location

Body-

centered
Environment-

centered

Object-

centered

Horizontal

(left vs right; 

ipsilesional 

vs contra-

lesional)

Vertical 

(up vs 

down)

Radial 

(proximal 

vs distal)



ÅExtinction

ÅLess severe form of neglect, but can still 

cause problems

ÅPatient can detect single stimuli presented 

separately in right and left hemispace

ÅWhen stimuli presented simultaneously in 

right and left hemispace, patient only detects 

ipsilesional stimulus



ÅExtinction example

ÅExaminer touches patient on right hand

ÅPatient reports a touch on the right 

hand

ÅExaminer touches patient on the left 

hand

ÅPatient reports a touch on the left 

hand

ÅExaminer touches patient on the right 

hand and the left hand at the same time

ÅPatient reports a touch only on the 

right hand



ÅSpectrum of severity

ÅSevere neglect often 

grossly obvious: patient 

doesnôt respond to 

examiner in left hemispace, 

etc

ÅLess severe neglect may 

require specific bedside 

tests to uncover
ÅBut still disabling, so important to recognize

ÅTesting:

ÅLine bisection, target cancellation, picture 

copying and others



ÅVisual hemispatial neglect vs hemianopia

Hemianopia or 

hemineglect ?

Hemianopia: Patient cannot 

perceive stimuli in L visual 

field, regardless of 

eye position

Hemineglect : Both R and L visual field 

now in R hemispace, so 

patient may perceive 

stimuli in L visual field



ÅTactile hemispatial neglect vs hemianesthesia

ÅMove patient's left hand from left to right 

hemispace 

ÅIf patient now detects tactile stimuli on L 

hand = neglect

ÅManeuver will not help hemianesthesia 

(nor all cases of neglect) 

ÅCold calorics to left ear can transiently 

reverse tactile neglect but not 

hemianesthesia

ÅImaging to localize lesion



ÅAuditory hemispatial neglect vs unilateral 

hearing loss

ÅImaging to localize lesion 

ÅAuditory evoked potentials to distinguish 

deafferentation from inattention



ÅMotor (intentional) neglect vs elementary motor deficit

ÅMove patient's left hand from left hemispace to right 

hemispace 

ÅIf movement deficit resolves = neglect

ÅManeuver will not help primary motor deficits (nor 

all cases of neglect) 

ÅPatients with hemiparesis often look like they are 

trying to move limbs; patients with neglect frequently 

do not seem to attempt movement 

ÅImaging to localize lesion to CST or elsewhere



Attentional (sensory) 
neglect



ÅSimple bedside screening for 

sensory neglect

ÅVisual neglect

ÅLine bisection

ÅLonger lines more 

sensitive

ÅTarget cancellation

ÅDrawing / copying

ÅEach test assesses different 

aspect of neglectðpatients 

may show impairment on one 

but not others



ÅTactile neglect

ÅHave patient close eyes and lightly touch 

patient on L and R extremities; patient tells you 

when he/she detects stimulus

ÅAuditory neglect

ÅHave patient close eyes and rub fingers near L 

and R ears; patient tells you when he/she 

detects stimulus



ÅForms of neglect

ÅSpatial distribution: location

ÅHorizontal

ÅNeglect usually left, right neglect does exist

ÅVertical

ÅRadial

ÅCombinations of these

ÅVery rare forms, like quadrantanopic 

ÅHorizontal neglect most common, but should check 

for neglect in other location distributions



Spatial distribution of neglect: location

Horizontal neglect Radial neglect Vertical neglect

ÅTesting by line bisection

ÅThings we attend to appear larger than things we donôt attend to

ÅNeglected half of line appears shorter than non-neglected half, 

so patients perceive midpoint closer to the non-neglected side

ÅOr, patients may fail to disengage from right half of line



Spatial distribution: 

frame of reference

ÅEgocentric

ÅAllocentric

ÅEnvironment-

centered

ÅEgocentric vs 

allocentric

ÅPatient may neglect 

the leftðbut left of 

what?



ÅNeglect of things in the 

left side of the 

environment, regardless 

of patientôs body axis 

position

ÅEnvironment-centered 

neglect

ÅLess clear lesion 

location pattern

ÅLess well-

characterized

ÅEgocentric vs allocentric 

neglect better studied



ÅNeglect of things in patientôs left hemispace 

= egocentric

ÅDorsal (parietooccipital) stream lesion

ÅNeglect of left side of objects, regardless of 

whether in patientôs right or left hemispace = 

allocentric

ÅVentral (temporooccipital) stream lesion



ÅñWhereò pathway and ñWhatò pathway

ÅOccipitoparietal pathway (dorsal stream)

ÅTells you WHERE something is

ÅOccipitotemporal pathway (ventral stream)

ÅTells you WHAT something is 



ÅWe need both the WHAT and the WHERE pathway to 

function safely and effectively in the world

ÅYouôre walking down the street and see something

ÅIs it a bird or a car?

ÅIs it stopped 

and stationary, 

or is it headed 

quickly towards 

you?



Egocentric vs allocentric neglect: 

drawing task

Egocentric neglect (body -centered) Allocentric  neglect (object -centered)



ÅEgocentric vs allocentric neglect: 

cancellation task
Target stimulus

ñCross out all the 

open squaresò

Egocentric neglect Allocentric  neglect



ÅEgocentric vs environment-centered neglect: 

line bisection task

Egocentric neglect

Environment -centered neglect



ÅForms of neglect

ÅDomain 

ÅSpatial

ÅPersonal 

ÅRepresentational (conceptual)



ÅPersonal neglect

ÅNeglect of one side 

of body

ÅMay represent 

damage to mental 

representation of 

the body

ÅMay present with 

failure to dress or 

groom left side of 

body



ÅCan involve allesthesia and/or allokinesia

ÅAllesthesia = when touched on L, think touch 

was on R

ÅAllokinesia = when asked to move L limb, 

move R instead

ÅOften associated with anosognosia (failure to 

realize your own body parts belong to you)



ÅPersonal neglect

ÅñTake off all the post-it notes on your 

body.ò

Only put stickies on RUE if LUE is NOT hemiplegic



ÅRepresentational neglect

ÅNeglect of one side of mental images

ÅThe case of the neglect patients from Milan

ÅBisiach and Luzzatti (1978) asked the patients to 

imagine they were standing on the steps of the 

Duomo, and to describe what they saw in the Piazza

ÅThen asked them to imagine they were standing on 

the opposite side of the Piazza, and to again describe 

what they saw

ÅMay occur with posterior temporal-inferior parietal 

lesions 

ÅImpair retroactivation of sensory association areas



View of the Piazza while standing on the steps of the Duomo

View of the Piazza from the other side: looking at the Duomo

Piazza del Duomo, Milan

Images from Google Earth



ñWhat do you 

see standing on 

the steps of the 

Duomo?ò

View of the Piazza while standing on the steps of the Duomo

Representational neglectImages from Google Earth



ñWhat do you 

see if youôre 

standing on the 

other side of 

the Piazza, 

looking at the 

Duomo?ò

View of the Piazza from the other side: looking at the Duomo

Representational neglectImages from Google Earth



Intentional (motor) 
neglect



ÅForms of motor (intentional) neglect

ÅLimb akinesia

ÅPatient doesnôt move left limbs

ÅHemispatial akinesia

ÅPatient cannot move left limbs when on left 

side of body

ÅCan use the left limb when brought to right 

side of body 


