Neurologic Neglect
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A Before we start on neglect, a quick review of
neur oanat omyé
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A What do these brain regions do?
(simple version)
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A What is neglect?
AFailure to report, respond, or orient to

meani

ngful or novel stimuli presented in a

portion of space

AU

sually the left

Aln s

nite of adequate elementary motor and

sensory function

A Frequen

tly (but not always) associated features

AAnosognosia
Al ack of awareness of deficits

AAnosodiaphoria
Al ack of concern about deficits




A Differential diagnosis of neglect: neglect vs deficit in
elementary sensorimotor function |

A Visual hemispatial neglect
AHemianopia

A Tactile hemispatial neglect
AHemianesthesia

A Auditory hemispatial neglect
AEar/CN VIl lesion

ACortical lesions do NOT cause unilateral hearing
loss

ACan use imaging, evoked potentials to
distinguish
A Motor neglect
AHemiparesis, ataxia, clumsiness




A Prevalence of neglect

ALikely 40% or greater in
R hemisphere stroke
(estimates vary widely)

A Neglect often
underrecognized and
underdiagnosed

A Can result in
underestimation of
deficits, lack of
appropriate
Interventions, and poor
rehab participation




A Patients with neglect
often improve with time,
but recovery frequently
not complete

A Greatest recovery in
15t month

A Even with
spontaneous
recovery, patients
can experience N
impaired participation Essssa s
in rehab in the
Important early post-
stroke period




A Why do we care about neglect?
AlLeads to worse outcomes

ANeglect = deficit with worst prognosis for
Independent living (worse than global
aphasia)

Almpairs participation in rehabilitation
therapies

ASafety concerns

ADistress to families/caregivers (often moreso
than patients)

AWe c anotnegleetg!| ep




A Why should psychiatrists care about neglect?

A Can result in strange-seeming behaviors that could
potentially lead to psychiatric consultation

A Interesting window into the brain and its functions

ARaises questions about how we recognize and
Interact with our environment

ABlurs the boundary between
conscious/unconscious knowledge and behaviors

AShows us how much we D¢
the brain works




A Which house would you rather live in?

A Famous neglect case study:
A Patient with L hemineglect

AINSISTED the houses were
exactly the same

ABUT: she always picked the
top house to live In

A Conscious vs unconscious
knowledge?

A (Another study in neglect
did not replicate this
finding)




A Causes of neglect

AMost commonly occurs post-stroke, but can
occur from any process that impairs brain
structure/function

ATBI
AMass

AComplicated
migraine
APost-ictal state

ANeurodegenerative dementia



A Localizing the lesion in neglect

AClassically associated with nondominant
(usually right) temporoparietal lesion

AHowever, 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



A Localizing the lesion in neglect
AAttentional (sensory) neglect:
ATemporoparietal lobe lesion (generally)
Alntentional (motor) neglect:
AFrontal lobe lesion (generally)

ABoth systems
needed for
successful
Interaction with
environment




\ Localizing the lesion in neglect

ANeglect more common and severe with right
than left hemisphere lesions

AL-sided neglect far more common than R-
sided neglect, but R hemineglect does exist




A Reason for asymmetry in
neglect

AL hemisphere attends
primarily to R side / R-ward
direction

ABut R hemisphere can
attend to both sides / both
directions

AL hemisphere can prepare for
R-sided or R-ward actions

ABut R hemisphere can
prepare for actions to both
sides / both directions




A Neglect comes in many forms
APrototypical form is:
AL eft-sided
AVisuospatial (looking at things)
AEgocentric (body-referenced)
AAttentional (noticing things)
ABut many other presentations exist

AMost of the literature focuses on left-sided
visuospatial egocentric attentional neglect




Forms of Neglect
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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)




A Extinction

ALess severe form of neglect, but can still
cause problems

APatient can detect single stimuli presented
separately in right and left hemispace

AWhen stimuli presented simultaneously in
right and left hemispace, patient only detects
Ipsilesional stimulus




A Extinction example
AExaminer touches patient on right hand

APatient reports a touch on the right
hand

AExaminer touches patient on the left
hand

APatient reports a touch on the left
hand

AExaminer touches patient on the right
hand and the left hand at the same time

APatient reports a touch only on the
right hand




A Spectrum of severity

ASevere neglect often
grossly obvious: patient T
doesndt r espolEmmnn. |
examiner in left hemispace, Hial
etc

ALess severe neglect may
require specific bedside
tests to uncover
ABut still disabling, so important to recognize

ATesting:

ALine bisection, target cancellation, picture
copying and others




A Visual hemispatial neglect vs hemianopia

Hemianopia: Patient cannot
perceive stimuli in L visual
field, regardless of

eye position

Hemianopia or
hemineglect ?

Hemineglect : Both R and L visual field
now in R hemispace, so

patient may perceive

stimuli in L visual field




A Tactile hemispatial neglect vs hemianesthesia

AMove patient's left hand from left to right
hemispace

Alf patient now detects tactile stimuli on L
hand = neglect

AManeuver will not help hemianesthesia
(nor all cases of neglect)

ACold calorics to left ear can transiently
reverse tactile neglect but not
hemianesthesia

Almaging to localize lesion




A Auditory hemispatial neglect vs unilateral
hearing loss

Almaging to localize lesion

AAuditory evoked potentials to distinguish
deafferentation from inattention




A Motor (intentional) neglect vs elementary motor deficit

A Move patient's left hand from left hemispace to right
hemispace

Alf movement deficit resolves = neglect

AManeuver will not help primary motor deficits (nor
all cases of neglect)

A Patients with hemiparesis often look like they are
trying to move limbs; patients with neglect frequently
do not seem to attempt movement

Almaging to localize lesion to CST or elsewhere




Attentional (sensory)
neglect
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A Simple bedside screening for
sensory neglect

AVisual neglect
ALine bisection

ALonger lines more
sensitive

ATarget cancellation

ADrawing / copying

AEach test assesses different
aspect of neglecto patients

may show impairment on one
but not others




A Tactile neglect

AHave patient close eyes and lightly touch
patient on L and R extremities; patient tells you
when he/she detects stimulus

A Auditory neglect

AHave patient close eyes and rub fingers near L
and R ears; patient tells you when he/she
detects stimulus




A Forms of neglect
A Spatial distribution: location
AHorizontal
ANeglect usually left, right neglect does exist
AVertical
ARadial
ACombinations of these
AVery rare forms, like quadrantanopic

A Horizontal neglect most common, but should check
for neglect in other location distributions




Spatial distribution of neglect: location

Horizontal neglect Radial neglect Vertical neglect

A Testing by line bisection
AThings we attend to appear | a

ANeglected half of line appears shorter than non-neglected half,
SO patients perceive midpoint closer to the non-neglected side

A Or, patients may fail to disengage from right half of line



Spatial distribution:

frame of reference
AEgocentric
AAllocentric

AEnvironment-
centered

A Egocentric vs
allocentric

APatient may neglect
the leftd but left of
what?




ANeglect of things in the
left side of the
environment, regardless
of patient os
position

AEnvironment-centered
neglect

AL ess clear lesion
ocation pattern

ALess well-
characterized

A Egocentric vs allocentric
neglect better studied




ANegl ect of t hi rhgnispacen
= egocentric

ADorsal (parietooccipital) stream lesion

ANeglect of left side of objects, regardless of
whet her 1 n pat hemigpaces
allocentric

AVentral (temporooccipital) stream lesion




AiWhereo pat hway and
A Occipitoparietal pathway (dorsal stream)
ATells you WHERE something is
A Occipitotemporal pathway (ventral stream)
ATells you WHAT something is

n Wh at



A We need both the WHAT and the WHERE pathway to
function safely and effectively in the world

AYoudre wal king down the
Als it a bird or a car?

Als it stopped
and stationary,
oris it headed =
quickly towards
you?

:4?!“""-




Egocentric vs allocentric neglect:
drawing task

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



\ Egocentric vs allocentric neglect:
cancellation task




A Egocentric vs environment-centered neglect:
line bisection task

Environment -centered neglect




A Forms of neglect
ADomain
ASpatial
APersonal
ARepresentational (conceptual)




A Personal neglect

ANeglect of one side
of body

AMay represent
damage to mental
representation of
the body

AMay present with
failure to dress or
groom left side of
body




A Can involve allesthesia and/or allokinesia

AAllesthesia = when touched on L, think touch
was on R

AAllokinesia = when asked to move L limb,
move R Instead

A Often associated with anosognosia (failure to
realize your own body parts belong to you)




A Personal neglect

Ai Take of f -itamdtes ontydue
body. O

Only put stickies on RUE if LUE is NOT hemiplegic

P O




A Representational neglect
A Neglect of one side of mental images
A The case of the neglect patients from Milan

ABisiach 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

AThen asked them to imagine they were standing on
the opposite side of the Piazza, and to again describe
what they saw

A May occur with posterior temporal-inferior parietal
lesions

Almpair retroactivation of sensory association areas




Piazza del Duomo, Milan
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View of the Piazza while standing on the steps of the Duomo

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

Images from Google Earth
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View of the Piazza from the other side: looking at the Duomo
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Intentional (motor)
neglect




A Forms of motor (intentional) neglect
ALimb akinesia
APati ent doesnd6t move |
A Hemispatial akinesia

APatient cannot move left limbs when on left
side of body

ACan use the left limb when brought to right
side of body



