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or 150 years after James Parkinson described “the shaking
palsy” in 1817, the disease that would ultimately bear his
name was perennially frustrating for physicians, given
the limited treatment options available. There was little a
physician could do except watch the patient slowly and

inexorably lose motor control and autonomic function, offer-
ing little more than simple palliative efforts to make the patient
as comfortable as possible. 

The high-dose levodopa regimen in-
troduced in 1967 by George Cotzias

represented a major advance in our ability to reduce the symp-
toms of Parkinson’s. But soon after, a new frontier opened as
cognitive impairment in PD came under active study in the
1970s. Today, with several pharmacologic options capable of
affecting the physiological components of Parkinson’s, there is
now increased attention paid to managing its cognitive aspects,
particularly dementia. Due to a wide range of possible manifes-
tations, however, dementia in Parkinson’s disease is hard to dif-

ferentiate from other conditions re-
sponsible for cognitive dysfunction.

Controlling the physiological symptoms is only part of the treatment. The psychological symptoms,
particularly dementia, can be just as incapacitating to patients.
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Dementia with Lewy bodies (DLB) has many of the same
cognitive symptoms of dementia in Parkinson’s disease and
sometimes even overlaps its clinical presentation but follows a
different course of progression and responds differently to
treatment. Although challenging, identifying true parkinsonian
dementia is an extremely important task for the physician. In
this article, we’ll look at how to differentiate this condition
from other likely sources of cognitive symptoms.

Clinical Concepts

The issue of diagnosing dementia in Parkinson’s disease is not
a straightforward one, largely due to its complicated manifesta-

tions. Alzheimer’s disease is considered an archetypal cortical
dementia where the most prominent features are the decline in
memory acquisition, deficits in language, calculation, con-
structional tasks and problem solving. In Parkinson’s disease
with dementia and dementia with Lewy bodies, there may be a
pattern indicating subcortical dementia. Patients have relative-
ly good memory performance but prominent psychomotor
slowing (bradyphrenia) and difficulty with tasks involving
abstraction, reasoning and cognitive shifts.1

A common substrate in these disorders may be dysfunction
of prefrontal brain regions with major anatomic and neuro-
chemical connections to the basal ganglia. Parkinsonian de-
mentia and DLB often include cortical pathology such as

    



Alzheimer’s disease lesions (neurofibrillary tangles usually
occur in true DLB, and amyloid plaques are present in concur-
rent Alzheimer’s disease) or Lewy bodies,2 producing a more
complex or cortical pattern of dementia. The concept of sub-
cortical dementia nevertheless provides a framework for under-
standing cognitive changes in Parkinson’s disease with demen-
tia.

Other complications arise when defining dementia in
patients with Parkinson’s disease. The DSM-IV criteria for
dementia require cognitive decline of sufficient extent to inter-
fere with social or occupational abilities. In patients with
advanced Parkinson’s, severe motor impairment may physically
prevent patients from performing many daily activities in the
absence of cognitive impairment, and the clinician must judge
whether functional deficits result from cognitive or motor
problems, or both. 

Another approach to dementia permits different patterns of
cognitive loss, for example, subcortical dementia or multifocal
deficits due to vascular lesions, and avoids the issue of detect-
ing and interpreting functional impairment.3 Here, dementia is
diagnosed when there are deficits in three or more of the fol-
lowing areas: language, memory, visuospatial skills, personality
and complex cognitive abilities that include abstraction, judg-
ment and calculation. This approach depends critically on cut-
offs for test scores and can over-diagnose dementia if patients
score poorly on tests for reasons such as depression or low edu-
cation.

Clinical Characteristics

Three main categories of symptoms occur in parkinsonian
dementia and DLB: cognitive, motor and behavioral. Cog-
nitive decline typically begins and progresses gradually. Epi-
sodes of cognitive clouding are common in patients with
Parkinson’s disease with dementia and dementia with Lewy
bodies. The episodes may arise spontaneously or can be pre-
empted by medications, infections, dehydration or electrolyte
upset. In dementia with Lewy bodies, fluctuation of cognitive
performance has been incorporated into diagnostic criteria. 

The motor symptoms in the setting of Parkinson’s disease
with dementia are usually severe. In dementia with Lewy bod-
ies, by contrast, the motor symptoms may be mild or some-
times absent. Behavioral symptoms in these disorders include
hallucinations, delusions and depression. Agitation and sleep
disturbances are common in severe dementia. Although behav-
ioral symptoms can result from medication side effects or con-
current medical illness, they usually lack an external cause.
These symptoms often lead to the patient being institutional-
ized.

Several clinical risk factors for dementia in Parkinson’s dis-

ease include advancing age and late age at the onset of
Parkinson’s disease (especially after 70 years), as well as severe
motor findings. Additional risk factors include coexisting
depression, low verbal fluency, early executive dysfunction and
early onset of hallucinations.4,5,6 The duration of Parkinson’s
disease does not increase the risk of dementia, independent of
age and severity. Patients with akinetic Parkinson’s disease,
prominent postural instability and gait disorder have increased
risk of dementia when compared to a subgroup of patients with
tremor dominant Parkinson’s disease.7

About 40 to 50 percent of patients with Parkinson’s disease
experience chronic dysthymia and depression at some point.1

Aspects of motor impairment such as monotonous voice,
masked faces and limited movement may mimic depression.
More specific symptoms include feelings of worthlessness, guilt
and loss of appetite. 

Depression in Parkinson’s disease does not correlate with
dopaminergic deficiency; depressive symptoms are weakly re-
lated to the severity of motor dysfunction or to CSF levels of
dopamine metabolites. Depression in Parkinson’s disease may
result from impaired mesocorticolimbic dopaminergic path-
ways, serotoninergic pathways, or frontal lobe dysfunction.

Hallucinations occur in about one third of patients with
Parkinson’s disease.8 Patients can hallucinate in both “on” and
“off” states. They react variably to the visions: some are not dis-
turbed by the experience and may recognize the images as un-
real; others find the visions threatening or distressing and may
incorporate them into delusional beliefs. Risk factors include
old age, sleep disturbance, treatment with L-dopa, and cogni-
tive impairment. 

Age and dementia appear to be the strongest risk factors; the
dose of L-dopa is not necessarily higher in patients with hallu-
cinations compared to those without. If lowering the dose can
eliminate hallucinations, this will usually occur rapidly over a
day or two. Delusions are uncommon in Parkinson’s disease.
When present, they are usually associated with hallucinations
and dementia.9

Quantifying Cognitive Impairment

Nondemented patients with Parkinson’s disease show subtle
deficits on cognitive tests of psychomotor speed, visuospatial
abilities and executive function.10 A few studies have found
more widespread deficits, also affecting areas such as naming
and memory.11 Age may influence the pattern because studies
that reported broader deficits usually assessed older patients. 

The extent of cognitive decline in nondemented Parkinson’s
disease patients relative to controls is small. There is a contin-
uum of cognitive impairment in Parkinson’s disease, and it is
difficult to assign absolute cut-off points for dementia.
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Impairment of memory, leading to deficits on tasks involving
delayed recall, appears to distinguish Parkinson’s disease with
dementia from Parkinson’s disease.12

Although groups of patients with Parkinson’s disease with
dementia and Alzheimer's disease may show different profiles
of cognitive impairment, there is much overlap. Individual
patients with Parkinson’s disease may not necessarily demon-
strate a distinctive profile. Structural and biochemical changes
in the brain of patients with Parkinson’s disease with dementia
are heterogeneous, affecting cortical regions as well as nigrostri-
atal pathways, and may include Alzheimer's disease pathology.

Memory deficits in Parkinson’s disease with dementia may
differ from those in Alzheimer’s. In AD, both initial acquisition
and delayed recall of a set of stimuli are impaired. Delayed
recall is usually impaired out of proportion to the extent of ini-
tial acquisition. Patients with parkinsonian dementia may have
difficulty acquiring and encoding new information (poor
immediate recall) but may retain items that were well learned.13

Some studies fail to find differences in memory impairment in
Parkinson’s disease with dementia compared to Alzheimer’s dis-
ease.14

Parkinson’s patients with dementia typically show deficits
on tests of executive function, visuospatial abilities and verbal
fluency (generating words that belong to a category). Other
aspects of cognition, such as language ability, orientation, long-
term memory and calculation, are relatively preserved. Brief
cognitive tests such as the Mini-Mental State Examination do
not adequately assess executive function, as they do not contain
any test items addressing these cognitive domains. 

More detailed tasks that tap into frontal abilities require the
patient to sustain attention, strategize in order to solve prob-
lems, shift cognitive set, ignore distractions and respond to
feedback. For example, in the Wisconsin Card Sorting Test, the
subject sorts a deck of cards according to three types of sorting
rules. The examiner changes the rule periodically; the patient
must work out the new sorting rule and shift set accordingly.
Patients with Parkinson’s disease make sorting errors and perse-
verate. Nonetheless, routinely available tests of frontal
lobe/executive function provide only limited assessment of the
true extent of executive impairment.  

Many neuropsychological paradigms have been used to
eliminate other aspects of striato-frontal impairment and
detect deficits in Parkinson’s disease and Parkinson’s disease
with dementia.12,15

Although visuospatial processing is impaired in cortical
dementia, it is often disproportionally affected in Parkinson’s
disease with dementia. Patients have deficits on tasks involving
drawing, arranging objects into spatial patterns, mentally
manipulating or rotating images, and visuospatial perception
and attention.16

Dementia with Lewy Bodies

Dementia with Lewy bodies is a primary degenerative demen-
tia with onset in later adult life. The consensus criteria intro-
duced in 1996 require onset of dementia before parkinsonism,
or allow Parkinson’s disease to precede dementia by less than 12
months. Other than the required one-year rule, clinical features
of Parkinson’s disease with dementia and DLB overlap signifi-
cantly.18 Although this sets an artificial boundary between the
two, it highlights the problem of diagnosing dementia with
Lewy bodies in the setting of dementia. 

In patients with Parkinson’s disease with dementia, by con-
trast, the initial Parkinson’s disease has usually pre-existed for
many years, making the connection to Lewy bodies obvious.
The patient warrants a diagnosis of probable dementia with
Lewy bodies if there are two or more core features from the
triad of parkinsonism, fluctuation, and visual hallucinations.
Possible dementia with Lewy bodies is diagnosed when only
one core feature is present. Each core feature can arise in
demented patients for reasons beside Lewy bodies, and the cli-
nician must judge whether the symptoms suggest dementia
with Lewy bodies or another condition. Dementia with Lewy
bodies often closely resembles Alzheimer’s disease, and many
patients with dementia with Lewy bodies have enough
Alzheimer’s disease pathology to meet its diagnostic criteria.

Symptoms of dementia with Lewy bodies arise gradually,
usually between age 60 and 90, overlapping with the age of
onset in Alzheimer’s disease.17 This condition is notably more
common in men than women. The clinical course of dementia
with Lewy bodies is usually steadily progressive, but may fluc-
tuate. Early in the course, deficits in memory and language
may be less prominent than in Alzheimer's disease with more
marked impairment of visual-spatial abilities, speed of cogni-
tive processing, and problem-solving.19,20 This is consistent with
frontal-subcortical dysfunction. It may be difficult to detect in
brief mental status testing or in severe stages of dementia when
brain dysfunction is more global.

In this area of research, fluctuation refers to marked varia-
tion in alertness, cognitive function, or daily living perform-
ance. Patients may show marked daytime somnolence and may
shift rapidly between impaired and less impaired cognition;
these variations may be over minutes to days, as was noted in
80 percent or more cases of dementia with Lewy bodies in the
Newcastle group series.17,21 Investigators at other centers find
fluctuation difficult to assess reliably,22,23 and report lower fre-
quencies in dementia with Lewy bodies. Fluctuation is difficult
to quantify in the history, and novel rating scales and measures
have been suggested.24 When lucidity waxes and wanes over
days, infection, electrolyte upset or medication reactions that
may cause delirium should be assessed.

PD Dementia

April 2005 Practical Neurology 47

     



Visual hallucinations occur in 40 to 75 percent of patients
with dementia with Lewy bodies, compared to five to 20 per-
cent in pure Alzheimer's disease.17,19 They may recur over days,
weeks, or even longer. As in Parkinson’s disease with dementia,
the visions are typically well-formed, vivid images of people or
animals, and may incorporate bright colors and dramatic set-
tings. In dementia with Lewy bodies, hallucinations arise spon-
taneously. Typically, they occur early in the course and can be
a heralding symptom of the disease. Another important clue is
the persistence of visual hallucinations, even after a prolonged
period of follow up.25 Hallucinations in older patients should
prompt a search for factors such as delirium, medication toxi-
city, stroke, or sensory impairment,
especially vision impairment. These
rarely produce formed and recurrent
hallucinations.

Uncommon or less specific features
are assigned supporting status and are
not essential to diagnose dementia
with Lewy bodies. They include
repeated falls, syncope, transient loss
of consciousness, neuroleptic sensitiv-
ity, systematized delusions, REM
sleep behavior disorder, and nonvisual
hallucinations. 

Exposure to dopamine-blocking
neuroleptics, even newer agents such
as risperidone, may lead to marked
impairment of movement and cogni-
tion, abrupt clinical decline, and even
death in dementia with Lewy bod-
ies.26,27 For behavioral management in
dementia with Lewy bodies, low-
potency agents or atypical neurolep-
tics are preferred. REM sleep behavior
disorder may occur in dementia with
Lewy bodies.28,29 Patients have vivid
dreams and appear to act out verbally or physically, for exam-
ple, by shouting, punching, kicking, crawling, or running
while in bed. Polysomnography shows loss of generalized mus-
cle atonia or prominent phasic muscle twitching during REM
sleep.

Several studies, including two that were prospective, have
analyzed the diagnostic accuracy of proposed clinical criteria of
probable dementia with Lewy bodies. In general, these studies
have suggested high specificity,21,30 and the presence of identi-
fied fluctuations, REM sleep disorder, and neuroleptic sensitiv-
ity is highly predictive of dementia with Lewy bodies.18

Sensitivity of diagnostic criteria varies considerably, and two
prospective studies reported sensitivity from 23 to 83 per-

cent.21,30

Similarly, most of the retrospective studies have found high
specificity for probable dementia with Lewy bodies but lower
sensitivity.31 Alzheimer's disease is one of the main alternatives
in the differential diagnosis, and subjects with a high degree of
overlapping neurofibrillary pathology had a lower diagnostic
accuracy for the diagnosis of dementia with Lewy bodies
because of smaller frequency of visual hallucinations and
extrapyramidal signs.32

Differentiation of dementia with Lewy bodies and demen-
tia with Parkinson’s disease remain problematic, as their clini-
cal distinction is based on an arbitrary difference between the

onset of motor and cognitive symp-
toms. There is a need to refine diag-
nostic criteria for both entities.33

Direct comparisons of cognitive
impairment in dementia with Lewy
bodies and dementia with Parkinson’s
disease did not reveal any significant
differences in most of studies,34,35 even
though a tendency toward more pro-
nounced deficit in the executive func-
tions has been associated with demen-
tia with Lewy bodies.36

Finding the Source of the Problem

At this point researchers are still strug-
gling to find what it is that sets the
dementia from Parkinson’s disease
clinically apart from dementia with
Lewy bodies. However, the goal of
treatment remains the same: to bring
as much comfort to the patient as pos-
sible by managing the disease in the
best way current medical science and
the evidence-based resources allow.

One can only hope that as the distinctions between these con-
ditions become clearer, so will treatments become more specif-
ic. PN

Adapted from Medlink Neurology® (www.medlink.com) with
permission.
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