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Introduction

The umbrella term Lewy body dementia include:

Parkinson’s disease dementia (PDD)

Dementia with Lewy bodies (DLB)
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Case 1 
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A 75-year-old patient, a retired engineer, was admitted to the memory clinic for 
progressive memory loss for 1 year and behavior change for 1 month. 

In the last five years, the patient experienced hypoactive, and Parkinson’s disease 
was diagnosed based on the persistence of extrapyramidal symptoms and he was 
well responding to a combination of levodopa and carbidopa. 

On examination showed moderate bradykinesia (R>L), mild rigidity and postural 
instability. His MMSE was 17/30. Others neurological examinations are normal.  
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Introduction

Parkinson’s disease dementia (PDD) and dementia with Lewy bodies (DLB) are different clinical

syndromes that share the same pathological hallmark, namely Lewy body disease, in which post-

mortem examination shows neuronal α-synuclein inclusions (Lewy bodies) and neuronal loss.

Both variants typically cause both movement problems and cognitive symptoms.

The distinction, and therefore which diagnosis a person receives, depends on the order in

which symptoms are observed and how closely together.

Over time, people with DLB and PDD tend to develop similar symptoms.



Risk Factors for Parkinson’s Disease Dementia
• Older age 

• Greater severity of motor symptoms 

• Having mild cognitive impairment 

• Visual hallucinations (with no other dementia symptoms) 

• Excessive daytime sleepiness 

• Depression

• Family history of dementia 

• Freezing of gait 

• Longer duration of Parkinson’s disease in the advanced stage 

• Being male
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Case 1 (Continued) 

In addition, neurocognitive function assessment showed impairment in cognitive
domains (including attention, executive functions, visuo-spatial functions,
memory and language).



Criteria for the 
Diagnosis of 
Probable 
Parkinson’s 
Disease 
Dementia

A. Core features must be both present.

1. Diagnosis of Parkinson’s disease according to specific “diagnostic
criteria”

2. A syndrome of “cognitive decline” with insidious onset and slow
progression, developing within the context of established PD and
diagnosed by history, clinical, and mental examination, defined as:

 Impairment in more than one cognitive domain (including: attention,

executive functions, visuo-spatial functions, memory and language).

 Decline from a premorbid level of functioning.

 Deficits severe enough to impair daily life (social, occupational, or

personal care), regardless of the impairment from motor or

autonomic symptoms.
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B. Associated clinical features.

Typical profile of cognitive deficits including impairment in at least

two of the four core cognitive domains (impaired attention which may

fluctuate, impaired executive functions, impairment in visuo-spatial

functions, and impaired free recall which usually improves with

cueing).

Behavioral features such as apathy, changes in personality and mood,

hallucinations, delusions, and excessive daytime sleepiness may be

present (but are not necessary for diagnosis).
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Criteria for the 
Diagnosis of 
Probable 
Parkinson’s 
Disease 
Dementia 
(Cont:)



C. Features which do not exclude PDD, but make the diagnosis

uncertain

 Existence of any other abnormality which may cause cognitive
impairment but is not as the cause of dementia, e.g., presence of
relevant vascular disease in imaging.

 The time interval between the development of motor and
cognitive symptoms is unknown

D. There are none of the following features suggesting other

conditions or diseases as the cause of mental impairment, which

would hinder an accurate diagnosis of PDD: delirium, diagnosis of

major depression, evidence for diagnosis of probable vascular

dementia.
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Criteria for the 
Diagnosis of 
Probable 
Parkinson’s 
Disease 
Dementia 
(Cont:)



A. Core features must be both present.

B. The cognitive decline presents with atypical profile of cognitive
impairment in one or more domains, such as prominent or receptive
(fluent) aphasia or pure storage-failure type amnesia (memory does
not improve with cueing or in recognition tasks) with preserved
attention. or

C. There are features that make the diagnosis uncertain (e.g., presence
of relevant vascular disease in imaging). or

D. Time interval between the development of motor and cognitive
symptoms is unknown (“1-year rule”) or

E. There are features suggesting other conditions or diseases as causes
of mental impairment (delirium, diagnosis of major depression,
evidence for diagnosis of probable vascular dementia)
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Criteria for the 
Diagnosis of 
Possible 
Parkinson’s 
Disease 
Dementia 
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Parkinson’s Disease Dementia (PDD) Diagnosis

2007 Movement Disorder Society guidelines
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A Simple Algorithm for Clinician Diagnosis of PDD, 
as Recommended by the MDS Task Force



Tests Proposed by the MDS Task Force to Assess 
Cognitive Deficits in the Clinical Setting
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MRI - global atrophy and enlarged ventricles (seen in 
Parkinson’s disease with dementia)

11C-Pittsburgh Compound B PET Images- Abnormal 

elevated binding (seen in Parkinson’s disease with 

dementia)

Case 1 (Continued)



The multitracer PET studies show significant nigrostriatal dopaminergic losses (VMAT2- PET), cholinergic denervation
(AchE-PET), mildly elevated but abnormal amyloid binding ( 11C-Pittsburgh compound B PET), leukoaraiosis (FLAIR-MRI)
and microstructural white matter tract changes (DTI-MRI). The imaging findings illustrate the multifactorial and
heterogeneous nature processes of parkinsonian dementia. AchE: Acetylcholinesterase; DTI: Diffusion tensor imaging;
FLAIR: Fluid-attenuated inversion recovery; HC: Healthy control; PDD: Parkinson’s disease with dementia; VMAT2:
Vesicular monoamine transporter 2.
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Case 1 (Continued) 

This Patient has Core Features with Cognitive Decline 
and Imaging Features of PDD
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Case 2 

A 71-year-old patient, a retired sailor, was admitted to the hospital for diagnostic check-up and treatment of 
organic hallucinosis and extrapyramidal symptoms. 

Visual hallucinations  appeared every day & he saw a person he knew but it was not real. 

It resulted in intensified visual hallucinations, and the patient described it as seeing the crew and ships. 

At the same time, the patient experienced deterioration of daily functioning with a marked decline in decision 
making. 

Shortly before hospitalization, the patient was examined at a psychiatric outpatient clinic and was diagnosed with 
organic hallucinosis and a depressive episode. 

Escitalopram and olanzapine were introduced in therapy, but the patient did not adhere to treatment 
recommendations. 
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Case 2 (Continued)

During the examination, he complained of frequent urination and constipation. 

He denied taking any psychoactive substances. 

On the day of hospital admission, the patient was occasionally disoriented, he responded with short latency, 
along with psychomotor slowing. 

Also, cogwheeling effect and lead-pipe resistance were mildly indicated. 

His thought flow was mildly slowed without any delusions in the thought content. 
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Case 2 (Continued)

He confirmed complex visual hallucinations which he described in detail with affective engagement. 

In the domain of personality, he seemed inclined to suppression and projection with occasionally 
reduced tolerance to external frustration. 

The patient’s cognitive functions fluctuated throughout the day, primarily with impairment of 
executive functions. 

Neurological testing revealed dysarthria, bradykinesia, and elevated muscle tone of extrapyramidal 
type in all extremities, without loss of sensation. 

In Romberg’s position, there was latero- and retropulsion, while walking was characterized by 
smaller steps. 
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Routine laboratory check-up revealed no significant deviations. 

Brain MRI showed diffuse atrophic changes of the brain with widening of the subarachnoid fluid space and 
brain sulci in frontoparietal and temporo-occipital region and atrophic changes of the cerebellum with 
expanded peri-cerebellar fluid spaces. 

Basal brain activity was elevated along with severe functional impairment of the striatal dopamine system. 

Case 2 (Continued)



Case 2 
(Continued)

SPECT scan with 123-I Ioflupane
showing Elevated Basal Brain
Activity, along with Severe
Functional Impairment of the
Striatal Dopamine System.
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Revised criteria for the clinical diagnosis of

probable and possible dementia with Lewy

bodies (DLB)
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The LBCRS is scored on a
scale from 0 to 10.
A score of 0–2 indicates
non-DLB cases, with a
score of 3–10 indicating
probable DLB.

R I C H A R D  G O O DW I N ,  2 0 2 0 ,  V O L  2 8 ( 1 )  8 0 –8 3
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/

Case 2 (Continued)
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Considering the diagnostic workup performed (clinical signs and neuroradiological confirmation), the 
diagnosis of DLB was made and pharmacotherapy was revised. 

During hospitalization, pramipexole was excluded from therapy due to worsening of visual hallucinations, 
while levodopa/carbidopa was continued at a dose of 250/25 mg TID. 

Rivastigmine was also introduced at a dose of 3 mg daily and divided into morning and evening applications 
as an acetylcholinesterase inhibitor recommended for the treatment of this type of dementia. 

Due to complex hallucinatory experiences and consequential affective engagement, clozapine was 
administered as an evening dose of 25 mg. 

Visual hallucinations then diminished and ceased, while the extrapyramidal symptoms were less pronounced, 
as well as cognitive fluctuations, with absence of delirium episodes and normalization of circadian rhythm.
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Criteria for the Diagnosis of Probable and Possible 
Dementia with Lewy Bodies

Diagnosis is possible when: 
•Only one core clinical feature (with no biomarkers) 

•One or more indicative biomarkers are present without core clinical features.

Diagnosis is probable when: 
• Two or more core clinical features are present 

OR 
•Only one core clinical feature is present but with one or more indicative biomarkers

Probable DLB should not be diagnosed based on biomarkers alone.



DLB is less likely:

A. In the presence of any other physical illness or brain disorder including cerebrovascular disease, sufficient

to account in part or in total for the clinical picture, although these do not exclude a DLB diagnosis and may

serve to indicate mixed or multiple pathologies contributing to the clinical presentation, or

B. If parkinsonian features are the only core clinical feature and appear for the first time at a stage of severe

dementia.

DLB should be diagnosed when dementia occurs before or concurrently with parkinsonism.
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Criteria for the Diagnosis of Probable and Possible
Dementia with Lewy Bodies (Cont:)
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(A) On the MRI, note the relative

preservation of medial temporal lobe

volume (rectangles) in DLB, which is similar

to NC, whereas atrophy is obvious in AD.

(B) On the FP-CIT SPECT images, note the

minimal uptake in DLB, which is restricted

to the caudate (period or full-stop

appearance) compared to the robust

uptake in the caudate and putamen in AD

and NC (comma appearance).

Coronal T1-weighted MRI and 123iodine FP-CIT SPECT images in Alzheimer disease (AD), 
dementia with Lewy bodies (DLB), and normal controls (NC)

Neurology 89 July 4, 2017 
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18F-FDG-PET images in Alzheimer disease (AD), dementia with Lewy bodies (DLB), 
and normal controls (NC)

(A) Right lateral metabolic surface map projection.
(B) Standard axial view transecting the posterior cingulate

region. Occipital lobe metabolism is preserved in AD and
NC but reduced (blue arrows) in DLB. Hypometabolism
in AD is predominantly in the temporal, parietal, and
frontal regions. There is normal metabolism as reflected
by the normal 18F-FDG uptake (lighter shade of gray) in
the posterior cingulate region (yellow arrowhead)
surrounded by reduced 18F-FDG uptake (darker gray) in
the adjacent occipital cortex in DLB, representing the
cingulate island sign. This contrasts with the relatively
reduced 18F-FDG uptake in the posterior cingulate and
relatively preserved 18F-FDG uptake in the occipital
cortex regions in AD. In the control, there is normal 18F-
FDG uptake in the posterior cingulate, occipital, and
other neocortical regions. Color and grayscale sidebars
show increasing degrees of deviation from normal as the
signal trends lower in the sidebars (red is normal while
black is maximally abnormal in color images; white is
normal while black is maximally abnormal in grayscale
images).

Neurology 89 July 4, 2017 



Glucose metabolic differences between Parkinson’s disease without 
dementia, Parkinson’s disease with dementia/dementia with Lewy bodies 

and Alzheimer’s disease.
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Polysomnographic (PSG) Recordings

PSG recordings of normal REM sleep (A) and REM
sleep without atonia, typical of REM sleep
behavior disorder (B).REM are reflected by the
high-amplitude, abrupt deviations from baseline
in the electro-oculogram (EOG) leads during a 30-
second epoch. In (A), note the absence of EMG
activity in the submental, leg, and arm leads
(green arrows), whereas increased EMG tone is
present in the same leads (red arrows) in B,
particularly in the middle (arm lead), in this
patient.

Neurology 89 July 4, 2017 



OTHER DEMENTIAS 
◦ Alzheimer disease 

◦ Frontotemporal dementias 

◦ Vascular dementia 

OTHER NEUROLOGIC ILLNESSES 
◦ Idiopathic Parkinson disease 

◦ Multisystem atrophy 

◦ Supranuclear palsy 

◦ Creuzfeldt-Jakob disease 

OTHER PSYCHIATRIC ILLNESSES 
◦ Mania 

◦ Psychotic depression 

◦ Late-onset delusional disorder 

CAUSES OF DELIRIUM 
◦ Infection Metabolic and endocrine causes 

◦ Medications 

◦ Stroke and vascular causes 

◦ Withdrawal (medication and alcohol)
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Differential Diagnosis of Patients with 
Dementia with Lewy Bodies (DLB)



Flowchart of the 
approach to 
patients with 
parkinsonism 
and dementia
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Management of 
Lewy body dementia

Parkinson’s Disease Dementia (PDD)

Dementia with Lewy Bodies (DLB) 
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Treatment of Motor Symptoms

© 2019 NEWCASTLE 
UNIVERSITY
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Neuropsychiatric 
Symptoms 
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Neuropsychi
atric 
Symptoms 
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Neuropsychiatric 
Symptoms 



Cognitive Symptoms 
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Cognitive 
Symptoms 



Neurotransmitters 
targeted for 

pharmacologic 
treatments for 

Parkinson’s Disease 
cognitive changes

BEHAV.  SCI .  2021,  11,  54
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Clinically available pharmacologic treatments for cognition in 
Parkinson’s disease mild cognitive impairment and Parkinson’s 
disease dementia
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Examples of 
alternative 
pharmacological 
treatments in 
PDD
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Common medications associated with adverse 
cognitive effects
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Autonomic Symptoms
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Autonomic 
Symptoms



Sleep Disturbances
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Sleep 
Disturbances



Approach to treating cognitive impairment in Parkinson’s 
disease
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PARKINSON’S DISEASE DEMENTIA

When the person experiences
dementia symptoms a year or more
after motor symptoms appear, the
diagnosis is Parkinson’s disease
dementia.

DEMENTIA WITH LEWY BODIES

When the person experiences dementia
symptoms before, at the same time as,
or within one year after motor
symptoms appear, the diagnosis is
dementia with Lewy bodies.
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Difference between Parkinson’s Disease Dementia 
(PDD) and Dementia with Lewy Bodies (DLB)



Summary of Differences between DLB and PDD
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THANK YOU
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