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James Parkinson (1817) described the 
« shaking palsy»

ïάŀōǎŜƴŎŜ ƻŦ 
any injury to 
the sense and 
to the 
ƛƴǘŜƭƭŜŎǘέ



Non-motor PD Features

ÅPain

ÅParathesias

ÅRLS

ÅFatigue

ÅSkin symptoms 
ïseborrhoea, facial oiliness

ÅDysautonomia
ïbladder instability, altered thermal regulation, O. H.



Other non-motor PD Features
ÅPsychiatric Symptoms
ïdepression

ïanxiety

ïsleep disturbance

ïpsychosis

ÅCognitive Symptoms
ïexecutive dysfunction

ïsubcortical dementia

ïcortical dementia



ά¢ǊƛŀŘƛŎ 5ƛǎƻǊŘŜǊέ 
(Prof Paul McHugh, Johns Hopkins University)

ÅPD is generally considered a movement disorder, but 
the basal ganglia underpin several aspects of 
ŎƻƎƴƛǘƛƻƴ ŀƴŘ ŜƳƻǘƛƻƴŀƭ ŦǳƴŎǘƛƻƴƛƴƎΧ

ÅI5Σ t5 ŀƴŘ ²ƛƭǎƻƴΩǎ ŘƛǎŜŀǎŜ Ŏŀƴ ōŜǘǘŜǊ ōŜ 
ŎƻƴǎƛŘŜǊŜŘ ά¢ǊƛŀŘƛŎ 5ƛǎƻǊŘŜǊǎέ

ï1. Movement disorder

ï2. Psychiatric disorder

ï3. Cognitive disorder



What are the consequences of untreated mental 
disturbances?

ÅŹmotor function

ÅŹcognitive function

ÅSignificant cause of disability 

ÅŹquality of life 

ÅIncreased caregiverburden



Psychiatric Evaluation in PD

PD related factors

ïProgressive disease

ïCognitive decline

ïDisease-related 
psychopathology

ïMedication effects

Non-PD related 
factors

ïPast psych history

ïFamily history 
psych

ïTemperament

ïCoping styles

ïSocial resources

ïLive events



5ŜƳŜƴǘƛŀ ƛƴ tŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜ



I. Introduction to PDD

ÅClinical spectrum

ÅEpidemiology

ÅPathophysiology

ÅPD dementia subtypes: PDD and DLB

ÅNeuropsychological deficits



Cognitive impairment in PD

ÅMajority of PD sufferers will experience 
cognitive impairment, even in the early 
stages of PD
ÅContinuum:
ïDiscrete cognitive deficits Ҧ a/L-t5 Ҧ 

dementia in PD (PDD)
OR

ÅSubtypes of PD: 
ïάŘŜƳŜƴǘƛŀ ǇǊƻƴŜέ Ǿǎ άƴƻƴ-ŘŜƳŜƴǘƛŀ ǇǊƻƴŜέ



Why is PDD important?

ïҨresponse to DRT (Hietanan 1988)

ïҧpsychosis & medication-induced 
delirium (Sudarsky 1989)

ïҧ disease progression (Starkstein 1990)

ïҧmortality rate (Hughes, 1999)

ïҧcaregiver burden



How common is dementia in PD?

ÅPoint prevalence:

ï29% of all PD patients in area of Finland1

ÅMeta-analysis of 12 studies: 25ς30%2

Å3%of all dementias

Å0.2ς0.5% of >65 year olds

1 Marttila 1976; 2 Aarsland 2005



Longitudinal Studies of PDD
ά¢ƘŜ {ȅŘƴŜȅ aǳƭǘƛŎŜƴǘǊŜ {ǘǳŘȅέ

(Hely 2008)

- 20 yr f/up of n=136

-100 died; most had dyskinesia and non-levodopa 
responsive complications

-*PDD in 83% of 20-year survivors

-other features in >70%: 

-EDS

-falls

-freezing

-hallucinations



Risk Factors for Conversion to PDD

ÅDemographic

ÅCognitive

ÅPsychiatric

ÅPD-motor

ÅOther physical: autonomic

ÅBiomarkers, neuroimaging



Who converts to PDD?
Demographic Factors

ÅOlder age*most important risk factor 
ï41% of people with PD from a population of 

180,000 in New York

ïAge <50 years:  0% dementia
ïAge >80 years:  69% dementia

ÅBUT 19% of young onset (21-40 yrs) have PDD after 
18 years (Schrag 1998)

ÅMale gender
ÅLow education (Cohen 2007)



Who converts to PDD?
Cognitive Factors

ïVisuospatial impairment (Mayeux 1998)

ïImpaired verbal fluency and intersecting 
pentagons at 3-5 yrs(Williams-Gray 2007)

ïImpaired auditory verbal learning and 
nonverbal reasoning (Janvin  2005)

ïBUT
ïfrontostriatal executive tasks are NOT 

predictive of PDD (more dopaminergic in 
etiology) (Williams-Gray 2007)



Who converts to PDD?
Psychiatric Factors

ïDepression ?unclear

ï?Apathy (Pluck and Brown, 2002)

ïVisual hallucinations(Hobson & Meara, 2004; 

Burn 2006; Ramirez-Ruiz 2007)

ïPsychosis needed treatment with 
antipsychotics (Ballard 2005)



Who converts to PDD?
PD-motor Factors

ÅAkinetic-rigid type of PD (Aarsland 2003)

ÅIf present at onset, 4x ҧ Ǌƛǎƪ ƻŦ t55 (Williams-Gray 

2007)

ÅAxial impairment (Levy 2000)



Who converts to PDD?
Other Physical Factors & Biomarkers

Å? orthostatic hypotension 

Å? weight loss (Uc 2006)

ÅProlonged anticholinergic drug use

ïmay ҧplaques and tangles (Perry 2003)

Å? ҧ homocysteine levels

ïassociated with CVD 

ïl-dopa affects ҧ IŎȅ

Å? CSF beta-amyloid (Aarsland 2008)



Pathophysiology of dementia 
in PD



Post-mortem PDD: 
heterogeneous pathology

Hughes 1993 

(n=31)

Hely 2008 

(n=17)

AD-changes 9 (29%) 3 (17%)

Vascular 2 (6%) 2 (12%)

Cortical Lewy 

bodies

3 (10%) 8 (47%)

Other 17 (55%) Pick bodies, 

FTD 1(6%)



Cholinergic deficits in PDD
ÅҨcholine-acetyl transferase (ChAT) 

activity in neocortex in PDD >> AD1

ÅPET:  cholinergic Ҩin both PD and 
PDD with +++ deficits in PDD2

ÅSPECT: cholinergic Ҩ: 
ïanterior cingulate gyrus (ACG) & 

parahippocampus & STM3

ÅCholinergic Ҩ cɦognitiveҨ4

1Perry 1993; Tiraboschi 2000; Braak 1990

2Bohnen, 2003

3Lee 2004

4Nakano 1984; Bohnen  2006



Severe Cholinergic Deficiency in PDD

ACh loss in DLB, PDD and AD
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ά¢ƘŜ мл-ȅŜŀǊ ǊǳƭŜέ
(Aarsland et al, 2006; Mov Dis; 21:96)

ÅIf dementia < 10 years of onset of motor 
symptoms, pathology is more likely to be DLB
like

ÅIf onset >10 years after onset of motor 
symptoms, more likely to be AD pathology
(cholinergic deficiency)



Neuropsychological Aspects of 
PDD



Neuropsychology of cognitive impairment 
in PD

ÅBradyphrenia(Naville 1922)

ïslowing of cognitive processes; with 
apathy; EDS

ÅVisuoperceptual impairment (Levin 1991)

ÅMemory: recall impairment (El-Awar 1987)

ÅVerbal fluency (Matison 1982)



Neuropsychology of cognitive impairment 
in PD

(Dubois & Pillon, 1997; Green 2002)

ÅҨ 9ȄŜŎǳǘƛǾŜ /ƻƴǘǊƻƭ CǳƴŎǘƛƻƴ ό9/Cύ

ïPoor abstract reasoning

ïplanning

ïworking memory

ïtemporal sequencing 

ïprocedural learning (slowed reaction 
times)



Neuropsychology of AD vs PDD

AD PDD

Memory encoding recall

Orientation poor fair

Language poor fair

Attention fair poor

ECF fair poor

Visuoperceptual 

function
fair poor



DLB/PDD Boundary Issues
(Lippa & DLB/PDD Working Group, 2007)

Å9ƴŘƻǊǎŜ ά[Ŝǿȅ ōƻŘȅ ŘƛǎƻǊŘŜǊǎέ ŀǎ ǳƳōǊŜƭƭŀ ǘŜǊƳ 
for PD, PDD, DLB

ÅDistinguish DLB and PDD due to different 
temporal sequenceof symptoms & clinical 
features

ÅDLB & PDD have single defining pathophysiology 
( -hsynuclein d/o) 

ïstudy pathogenesis as single entity 



Comparing PDD to DLB

PDD DLB

Parkinsonism Before 

cognitive Ź

+ L-dopa

Delayed or 

absent

- L-dopa

Dementia subcortical cortical

Sleep Same same

ApoE4 no yes

Hallucinations later earlier



How do we detect PDD?

ÅHave a high index of suspicion

ÅRisk factors: age, early psychosis, poor verbal 
fluency

ÅConcomitant clinical presentation:

ïEDS, apathy, falls, levo-dopa non-responsiveness, 
lack of tremor

Noe et al (2003); Galvin (2003); Emre (2003); Aarsland (2003)



How do we detect PDD?
Get collateral from carers

Å5ƻƴΩǘ ǘǊǳǎǘ άǎƘŀǊǇ ŀǎ ŀ ǘŀŎƪέ

Å!ǎƪ ƛŦ ǘƘŜȅΩŘ ƭŜŀǾŜ ǘƘŜƛǊ ƭƻǾŜŘ ƻƴŜ ŀƭƻƴŜ 
ƻǾŜǊƴƛƎƘǘ ŀƴŘ ²I¸ ǘƘŜȅ ǿƻǳƭŘƴΩǘ

Å²I¸ ƘŀǾŜ ǘƘŜȅ ǘŀƪŜƴ ƻǾŜǊ ǘƘŜ ŦƛƴŀƴŎŜǎ ŜǘŎΧ



Pill Questionnaire
(Dubois, oral communication, Chicago 2008)

ÅAbility of a patient to verbally describe his/her 
anti-parkinsonian treatment with the time 
schedule, the nature and dose

ÅCorrelates with impaired ADL



How do we detect PDD?
Apply Diagnostic Criteria for PDD

ÅDSM-IV criteria for dementia

ÅRCT criteria: Cognitive impairment appears 
1(2)-year after onset of motor symptoms (in 
contrast to DLB)

ÅMDS diagnostic criteria



Clinical Diagnostic Criteria for PD-D
(Emre 2007)

Features of PDD:
Å I. Core features
Å II. Associated clinical 

features (cognitive & 
behavioural)

Å III. Features which do not 
exclude PDD, but make the 
diagnosis uncertain

Å IV. Features suggesting 
other conditions or diseases 
which make PDD diagnosis 
impossible

Criteria

Probable PD-D

Possible PD-D



Operationalized MDS Criteria for PDD: simple 5 step 
algorithm 

(Dubois et al, 2007)

Å1. diagnosis of iPD
Å2. PD prior to 

dementia
Å3. PD with Ҩ global 

cognitive efficiency
Å4. Cognitive Ҩ impairs 

ADL
Å5. Impairment of >1 

cognitive domain 

ÅvǳŜŜƴΩǎ {ǉǳŀǊŜ 
ÅHistory/records

ÅMMSE < 26

ÅCarer interview/pill 
questionnaire
ÅDomains: attention, 

ECF, visuospatial, 
memory



How do we detect PDD?
Screens of Global Cognition in PDD

CAMCO

G-R

Class I evidence in PD;

>94% sensitive; 94% 

specific; *extract MMSE

25 min Recmôd 

by AAN 

2006

MMSE >94% sensitive; 77% 

specific; better for 

ñcorticalò total score not 

helpful

7 min AAN 

(Level 

B)

ACE-R no evidence in PD; good 

frontostriatal testing
30 min *extract 

MMSE

Mattis 

DRS

Used in RCT of PDD 

(Leroi et al, 2004)*MMSE

40 min Cut-off 

<123/144 

Clock Good screen but low 

specificity; 
5 min DLB 

canôt 

copy!


