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The Lewy body was identified as the neuropathologid
hallmark of Parkinson’s disease in 1912. In 1961, Okazak
first described a relationship between the presence of co
tical Lewy bodies and dementia, later confirmed by oth

Lewy bodies (DLB) is now considered to be the secon
most common form of dementia, accounting for about 209
of dementia, following Alzheimer’'s disease (AD) which
accounts for about 60%DLB tends to affect males more
than females and the age of onset typically falls between a
50 and 80, with a duration of iliness of about 6 yédtss
considered to have a more rapid progression than pure A
however in some patients the initiation of neuroleptid
medication may be associated with increased morbidity an
mortality ® Coronal MRIimages reveal significantly greater
medial temporal (hippocampal) atrophy in AD than in DLB
or vascular dementia, a relationship that is related to sevs
ity of memory impairment. Early detection and differen-
tiation of DLB from other conditions is important for
determination of treatment options and to provide caregiv
ers and patients with information and resources to hel
behaviorally manage behaviors associated with DLB.
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Clinical Diagnosis

In 1996, consensus criteria were put forth that identify

core features for the clinical diagnosis of DLB: fluctuating

alertness/cognition, recurrent fully formed visual halluci-
nations and spontaneous parkinsofiigee Table 1). De-

Table 1. Core And Supportive Features
For The Clinical Diagnosis Of DLB.'?

1. The central feature required for a diagnosis of DLB is
progressive cognitive decline of sufficient magnitude to
interfere with normal social or occupational function.

2. Two of the following core features are essential for a
diagnosis of probable DLB, and one is essential for possible
DLB.

a. Fluctuating cognition with pronounced variationsin atten-
tion and alertness

b. Recurrent visual hallucinations that are typically well
formed and detailed.

c. Spontaneous motor features of parkinsonism.

3. Features supportive of the diagnosis are
a. repeated falls

syncope

transient loss of consciousness

. neuroleptic sensitivity

systematized delusions

hallucinations in other modalities.
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mentia plus two clinical features are needed for a diagnogis
of probable DLB, and one for a diagnosis of possible DLB.
Cognitive impairment typically precedes or coincides with
the onset of the clinical featurts.Studies addressing
sensitivity (proportion of cases positively identified) and
specificity (proportion of negative cases correctly identi
fied) with other neurodegenerative conditions using neurg-
pathology have reasonably good specificity rates of about
0.80, but variable sensitivity rat&si2 This variability is at
least partly attributable to mixed agreement regarding what
constitutes fluctuations and difficulty differentiating be-
tween DLB and AD late in disease course. When the
analysis is confined to patients with dementia ranging fror
mild to moderate dementia, sensitivity ratings of DLB
improve!! Further work is needed to identify whether the
presence of other co-existant disorders serves to improye
the diagnostic accuracy of DLB. REM sleep behavior disorde
(RBD) occurs with a greater frequency in DLB relative to AD|
and may be a useful clinical indicator of DLB.

What Is The Dementia In LBD Like?
Dementia in the form of progressive cognitive deteriora|
tion and impaired functional ability must be present for a
diagnosis of DLB to be made. Early in the disease coursk,
there are differences in the patterns of cognitive impairment
for DLB and AD. However, as with any degenerative
dementia, later stages of the illness result in prominent
generalized cognitive impairment that makes differential
diagnosis difficult or impossible.
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Initial cognitive complaints in DLB frequently include
problems with short or variable attention span and visual
perceptual difficulties, and does not always involve a pri
mary memory complaint. Severe visual constructional an
perceptual-organizational deficits are commonly observe
in DLB.21 These higher order visual difficulties in DLB
are not associated with the presence or absence of parkin-
sonism?® but are worse in patients with visual hallucina-
tions!® Clinically diagnosed patients with DLB perform
significantly worse on tasks of visual perceptual organiza
tion, attention and speeded word generation (letter fluenc
than patients of similar dementia severity with autops)
confirmed AD. In contrast, the AD group showed signifi-
cantly worse performance on confrontation naming an
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verbal memory when compared to the DLB gréuphe
disproportionate relationship between higher order visug
processing and memory may be helpful in differentiating
DLB from AD early in disease course.

Noncognitive Clinical Features
Of Dementia With Lewy Bodies
Parkinsonism
Bradykinesia, rigidity and gait disturbance are the mos
common parkinsonian features in DLB, but resting tremo|
is relatively rare’. Masked facies, stooped posture,
hypophonic speech, and unexplained falls may also
present. In DLB, the extrapyramidal features should b
spontaneous and not associated with striatal infarction ¢
neuroleptic usé.Consensus criteria indicates that the de-
mentia and parkinsonian signs should occur within a year ¢
each other in order to qualify for the diagnosis of DLB.
This temporal designation appears to be an effort to clinically
differentiate DLB from idiopathic PD and dementia on the
continuum of Lewy body disease.
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Compared to Parkinson’s disease, extrapyramidal symp-
toms in DLB tend to be milder and more symmetric a
presentationt’ Clinical parkinsonism is present in 67% of
our sample of 84 patients with clinically diagnosed DLB, 3
frequency of occurrence similar to what has been reported
in other sample¥. Patients without parkinsonism during
life may still have Lewy body disease and Lewy body
pathology in the substantia nigr&. Hence, Lewy body
pathology may be present in the brain, but the degree
neuronal loss in the substantia nigra may not reach the
critical threshold needed to produce extrapyramidal signs.

Fluctuations
The fluctuations in DLB are described as variations i
cognition or arousal that may range from lucid interactior

to reduced clarity of awareness and clouded consciousness.

Fluctuating arousal may reflect periods of unresponsivg
ness while awake (e.g., blanking out, zoning out), episodgs

of excessive somnolence despite adequate nighttime slegp,

or periods of daytime behavioral confusion with limited
awareness of surroundings alternating with normal or near
normal function. Cognitive fluctuations have also beer
described as variability in the patient’s cognitive or func
tional abilities and periods when the patient regains his ¢
her ability to perform tasks that he or she was previously
unable to carry oltl® Patients with AD or other forms of
dementia may have subtle daily variations, and even though
most families will describe the presence of good days an
bad days, patients with AD typically do not show a pattert
of losing and regaining abilities.
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Some of the descriptions of fluctuations sound suspit
ciously similar to what is typically observed in delirium,
and indeed, DLB fluctuations may look like a fluctuating
delirium. Therefore, the importance of ruling out other
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medical causes for delirium including medication sidg
effects, recurrent low grade infections, uncontrolled o
undiagnosed seizure disorder, unobserved head injury,
frequent TIAs is imperative. Further inquiry about triggers

and patterns may be helpful in identifying alternate explat

nations for fluctuating cognition in dementia. Specifically,
other non-neurologic contributors to fluctuations may in-
clude disrupted sleep/wake schedules, sleep disorders (e,
obstructive sleep apnea syndrome), pain, emotional di
tress, restlessness, overstimulation and catastrophic rea
tions to tasks or situations that exceed the patient’s cogniti
capacity. Even when fluctuations are a feature in DLB
presence of one or more of the above factors will produd
excess disability, that is, disability greater than that cause
by the dementia alone.

Visual Hallucinations And Other
Supportive Psychiatric Features
Visual hallucinations in DLB consist of fully formed,

detailed, three dimensional objects, people or animals.

These visual images must be recurrent and not a product
medicatior? Common examples of complex visual halluci-
nations include seeing people, lilliputions, animals or ob
jects. Typically the visualimages are of strangers, althoug
itis not uncommon for the patient to see images of deceas
or living friends or relatives. In our sample of 84 patients
with clinically probable or possible DLB, 64% had recur-
rent visual hallucinations, a proportion that is consisten
with other studie®® Visual hallucinations that occur early
rather than late in the disease course are better at discrin
nating between AD and DLB. In DLB the visual halluci-
nations often occur within the first year of cognitive
impairment whereas the hallucinations in patients with
vascular dementia or AD tend to occur an average of 6 yeg
from the onset of the dementfa.Visual misperceptions
(i.e., illusions) are also commonly observed in DLB ang
occur in 30% of this sample. Examples of object
misperceptions in DLB include mistaking a hinge for &
caterpillar, patterns on arug for snakes, pillows as an anim
or lamp as a person. In these situations, reducing clutter
replacing patterned material with non-patterned materig
may be helpful.

Delusional ideation is a supportive feature of DLB and
appears to occur in a subgroup of those with visual halluc
nations.
delusional ideation in DLB, visual misidentification delu-
sions and false beliefs that appear congruent with th
patient’s visual hallucinations. Visual misidentification
delusions, trouble recognizing one’s spouse or home, a
present in 13% of our sample. False ideas that are secor]
ary to visual hallucination content occur in 24% of the
sample. The most frequent delusional ideas include stran
ers or intruders in the home or the belief that decease

There appear to be two predominant types ¢f
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Patients with auditory hallucinations (13% of sample
also have visual hallucinations. The auditory hallucination
are elementary and do not appear to include command
single voice hallucinations. Examples of elementary aud
tory hallucinations include banging, knocking, sizzling, a
doorbell, footsteps, muffled voices, sounds of many peop
talking in a room or rummaging sounds.

Dream Enactment Behavior
Rapid eye movement (REM) sleep without muscle atoni
may result in a release of motor activity during REM sleef

that mirrors dream content. This clinical entity has been

termed REM Sleep Behavior Disorder (RBD) and has bee
shown to co-occur with DLB, Parkinson’s disease an(
Multiple System Atroph3#22 but seems to rarely occur in
AD or Frontal-Temporal dementfa.Neuropathology of 3

cases with RBD and clinical features of DLB has confirmeg
the presence of diffuse Lewy body disease in these p
tients?® In the Mayo series of patients with DLB and RBD,

the average duration between RBD onset and estimated

onset of cognitive decline is 9 years, with a range of
months to 53 years. At comparable levels of mild to

moderate dementia, patients with RBD and dementia (buit

no clinical features of DLB) were cognitively indistin-
guishable from patients with DLB, but both groups differed
from the AD group.These data provide evidence that RBD
may be a heralding feature of DLB, and RBD in the context g
dementia may represent DLB.

Neuropathology
The defining neuropathologic characteristics of DLB arg
Lewy bodies, Lewy neurites, and spongiform encephalop4

thy in the amygdala, entorhinal cortex and temporal gyt

rus2*24Lewy bodies are rounded intracytoplasmic neurong
inclusions and Lewy neurites are diffuse and filamentou
inclusions (see Figure 1). Lewy bodies and Lewy neurite
are largely comprised of alpha synucl&im, protein nor-

mally expressed in neuronal synapses with a possible rg

in synaptic vesicle release. The mechanism causing the
abnormal accumulation of alpha-synuclein in Lewy bodies
and Lewy neurites is not yet known, but it is evident thaf

some neuronal regions are more vulnerable to Lewy bod
formation than others. About a third of patients with DLB
also have AD pathology. This is predominantly in the form
of diffuse plaques without a neuritic core or tau positivity,
and is similar to the diffuse plaques observed in non
demented elderl§f:?” Although neurofibrillary tangles are
typically sparse or absent, when they are present they ocg
with accompanying neuritic plaqué&slt is the degree of

Lewy body burden and not the density of neuritic plaque
or neurofibrillary tangles, that is related to DLB diseass
duration and severity of dementfa.

Choline acetyltransferase (ChAT), the enzyme that syn
thesizes acetylcholine shows significantly greater deple
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Figure 1. Neuropathology In DLB

A. Substantial nigra hematoxylin-eosin stain, arrows - Lewy bodies.

B. Cerebral cortex hematoxylin-eosin stain, arrows - Cortical Lewy
body.

C. Basal forebrain synuclein stain, arrow -Lewy body, arrowhead
- Lewy neurite

D. Cerebral cortex synuclein stain, arrow - Cortical Lewy body,
arrowhead - Lewy neurite

tion in DLB compared to AD, and depletion is even more
profound in DLB patients who are hallucinatifi§® Perry
and colleagues hypothesize that severe losses in basgal
forebrain acetycholine could precipitate hallucinations andgl
contribute to a delirium-like fluctuations in arousal. In
support of this hypothesis, fluctuating cognition and con
sciousness are well known effects of anti-cholinergic drug
toxicity.®* An alternate, but not necessarily mutually exclu-
sive, hypothesis pertains to the involvement of brainster
neurons responsible for the initiation and maintenance (
REM sleep and REM sleep atonia. In some instance
hallucinations may reflect an intrusion of dream sleep int
waking state. The presence of RBD in patients with DLE
provides evidence for the disruption of at least some of th
mechanisms responsible for REM sleep.
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Treatment And Management Issues In DLB
The goal of dementia treatment is to enable each ind
vidual to function at their best level of cognition, behavior
and function. Other reversible causes of behavioral distu
bances (i.e., infection, pain, hunger, medical causes) shoy
always be considered. Neuroleptic medication, often a firg
line treatment of episodic confusion and hallucinations if
frequently administered to patients with dementia. How
ever, in patients with DLB, adverse reactions to neuroleptig
have been documented and these reactions do not neces

ily revert upon discontinuation of the medicatfoNeuro-
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leptic sensitivity in DLB consists of a rapid decline with
severely exaggerated extrapyramidal system, increase
confusion and in 54% of one group of patients with DLB,
it precipitated a terminal decline with death in 2 to 19 week
of drug administratiof. This heightened sensitivity to

neuroleptics in DLB appears to be caused by a failure to up-

regulate striatal D2 receptors in response to dopaminerg
antagonisn{® Therefore, avoiding neuroleptics with a high
affinity for D2 receptors when treating behavioral symp-

toms in DLB is prudent. Risperidone is no longer consid}

ered as useful as it was once thought because of significa
D2 blocking propertie¥, documented side effects of par-
kinsonism3® and reports of neuroleptic sensitivity to
risperidone in DLB*?3* Clozapine has been shown to be
effective in treating levo-dopa induced psychosis in
Parkinson’s diseasé.However, clozapine and another
atypical antipsychotic, olanzapine have significant anti-
cholinergic properties that may worsen confusional state g
cognitive function in AD or DLB¥3® Quetiapine
(Seroquel®) has both low cholinergic affinity and few D2
blocking properties, but no data is available on this usefu
ness of this drug in DLB.

Use of cholinesterase inhibitors in DLB has been exam
ined in a series of small studies. Results indicate a reductic
in the frequency and intensity of hallucinations, confusior]
and agitationin AD and DLB, and in some cases of DLB th
results may be rather dramali¢? This benefit of cho-
linesterase inhibitors in DLB may be related to the deplete
levels of choline acetyltransferase in DEBResearch to
date indicates that avoiding medications with anticholin-
ergic properties and providing cholinergic replacemen
should be a primary consideration when treating the cogn
tive and behavioral symptoms of DLB. Benzodiazepine
may negatively affect cognition and produce sedation

paradoxic agitation and increased risk of falls in the elderly.

Stimulants are often used for the treatment of hypersomn
lence in patients with narcolepsy or idiopathic hypersom
nolence, but their use in treating the fluctuating arousal i
DLB has not been investigated.

Nonpharmacologic interventions should always be in
cluded when managing behavior. Before treating the halll
cinations or delusions, it must be determined whether thes
symptoms are actually harmful or distressing to the patien
Frequently these symptoms are more distressing to th
family member than the patient, and in those situation
providing the family with information regarding caregiving

strategies may be most appropriate. Caregivers who leafn
the

what to expect as the disease progresses can anticipate
patient’s limitations and the management of problem be
haviors can be shifted from trying to change the patient t
modifying other factors that may be causing or exacerba
ing the problem. Specifically, modifying the environment
(e.g., increasing illumination, reducing clutter) and modi-
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fying ways of responding to behavior (e.g., first by validat-
ing the patient’s concern and then using redirectional tech
niques) are examples of behavioral strategies that m4
serve to diminish patient and caregiver distrég#ilizing
available support services, including adult day programs, ha
also been shown to reduce caregiver-related stress and
ported feelings of overload, strain, depression and &hger.

Conclusions

A diagnosis of DLB requires the presence of dementia
plus one of three core clinical features: fluctuations, parkinf

sonism and visual hallucinations. REM Sleep Behavio
Disorder may also be an early feature in the disease courf
Differential diagnosis from AD is quite difficult late in the
disease course, but early differences between these ty
types of dementia may be seen in patterns of neurocogniti
performance. Delusional ideation and elementary auditor|
hallucinations, when present, tend to occur in a subgroup
patients with visual hallucinations. Severely low levels of
acetylcholine in the basal forebrain may account for som
aspects of the fluctuating cognition and visual hallucina
tionsin DLB and there is some evidence that cholinesterag

inhibitors lead to some improvement of these symptomg.
Neuroleptic sensitivity has been shown to occurin DLB du¢

to reduced dopaminergic neurons and a failure to ug
regulate D2 receptors in DLB. Nonpharmacologic inter
ventions in the form of modifying responses to unusua
behavior and reducing potential environmental and interag
tional triggers may also be helpful management sugge
tions for caregivers.
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