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CASE, FEMALE 79J 

History

• Micrografie 

• Right leg drags, balance problems

• Tremor right hand at night

• Reduced smell.

• No memory problems, no autonomic symptoms

• No RBD



CASE
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PARKINSON’S DISEASE

• Alfa synucleinopathie, Lewy Bodies

• 2-3% of population >65 j

• James Parkinson (1755-1824) 

• Jean Martin Charcot (1825-1893)



- Parkinson disease is rare before 50 

years of age, but the incidence

increases 5–10-fold from the sixth to

the ninth decade of life. The global

prevalence, conservatively estimated

at 0.3% overall, likewise increases

sharply with age to >3% in those >80 

years of age

- Mortality is not increased in the 

first decade after disease onset, but 

increases thereafter, eventually 

doubling compared with the general 

population



PATHOPHYSIOLOGY

• Loss of dopaminergic neurons at the 

substantia nigra

• Ubiquitine misfolded, oxidative stress, 

mitochondrial dysfunction, inflammation, 

…



NEUROPATHOLOGY 

• Depigmentation

• Substantia nigra

• Locus coeruleus

• Neuronal loss

• Vnl. substantia nigra pars compacta

Lewy bodies in surviving neurons

• Concentrische hyaliene 
cytoplasmatische inclusie

• Immunoreactief voor α-synucleïne 







NATURE Reviews 2017; W Poewe et al



MOTOR 
SYMPTOMS

• Tremor

• Rigidity

• Bradykinesia

• Postural instability

• Stooped posture, small steps

• Freezing, festinatiion

• Hypofonie, dysarthria

• Hypomimie

• Swallowing problems

• Dystonia

• Eye movements



NON 
MOTOR 

SYMPTOMS

• Autonomic dysfunction

• Obstipation

• Orthostatism

• Urgency/frenquency

• Erectile dysfunction

• Thermoregulation, sweating

• Mood

• Cognition

• Hyposmie 

• Sleep

• fragmented

• RBD (REM sleep behaviour disorder)

• Pain



PD TREMOR

• Asymmetrical/unilateral

• Resting tremor 4-6Hz

• Pill rolling

• pro- supination (ET flexie-extensie)

• Leg, lips, chin

• Clinical exam: mental tasks, walking



BRADYKINESIA

• Fingertapping, opening/closing of the hand, foottapping, heeltapping

• Min 10x

• Decrement, hesitations

• DD hypokinesia (arthritis, pareses, dyspraxie, depression, …) 



DIAGNOSIS

• Clinical!

• MRI of the brain to exclude other causes

• When in doubt: DAT scan

• In selected cases: MIBG, FDG PET, raclopride



DIAGNOSTIC CRITERIA



RED FLAGS

1. Posture: 

• Pisa syndrome → MSA

• Antecollis → MSA

• Retrocollis → PSP

• Fixed (asymmetrical) dystonia → CBD

2. Cognitive decline

3. Gait and balance

• Tandem gait

• bicycle

4. Early and severe autonomic dysfunction → MSA



MRI

• Rule out other causes

• vascular, NPH (normal pressure 

hydrocephalus) 

• PSP,  MSA (often normal at first)



DAT SCAN

• Presynaptic dopaminergic 

deficit

• asymmetrical

• False negative with short 

disease duration

• Putamen < nucleus caudatus



TREATMENT
• symptomatic

• When to start? Depends on burden



TREATMENT OPTIONS

1st line treatment: levodopa, dopamine agonists, (MAO-i) 

2nd line: treatment of fluctuations 

3d line:  Apo Go, pump therapy and DBS







LEVODOPA: ORAL INTAKE

26
Poewe et al. 2010



GASTROPARESIS, OBSTIPATION



LEVODOPA: 
EMPTY STOMACH!

Protein interaction

Not with dairy, meet, fish, eggs

30 min before or 1-1½ uur hours after 
the meal 

With water, juice (not grapefruit)



LEVODOPA: DIFFERENT FORMULATIONS

• Prolopa 125 of 250 (controlled release)

• Prolopa HBS 125 

• Slow release, nighttime

• Variable absorption

• Less powerfull

• Prolopa dispersable 125

• Soluble (stomach tube, swallowing problems)

• Works faster

• Works out faster

• More dyskinesia?



LEVODOPA: SIDE EFFECTS

NAUSEA LOW BP CONFUSION LONG TERM: 
FLUCTUATIONS, 

DYSKINESIAS





DOPAMINE AGONISTS

✓MirapexinR, RequipR

✓less efficient than levodopa

- add-on

- Monotherapy in young patients

- Once daily

✓Side effects

- Same as ProlopaR sometimes more pronounced

- Daytime sleepiness

- Malleolar oedema

- ICD

12-4-2024 32



• Not reimbursed

• Only parental option



TREATMENT OPTIONS

1st line treatment: levodopa, dopamine agonists, (MAO-i) 

2nd line: treatment of fluctuations 

3d line:  Apo Go, pump therapy and DBS



MOTOR FLUCTUATIONS



TREATMENT OF 
WEARING - OFF

• Increase frequency, decrease 

dosage 

• COMT inhibitor (+2u on 

per day, more dyskinesias)

• MAO-B inhibitor (“)

• Dopamine agonist 





COMT-INHIBITOREN

✓Entacapone: ComtanR, 
(tolcapone/TasmarR)

✓Levodopa + entacapone = StalevoR-
CorbiltaR

✓Side effects

- ProlopaR

- Urine discoloration

- Diarree

- Tasmar: liver funtion

✓With every ProlopaR

12-4-2024 38



MAO-B INHIBITOREN

✓ EldeprylR, AzilectR, XadagoR 

✓ Side effects

- Well tolerated

- headache, nausea, hallucinatons, 
dyskinesias

12-4-2024 39



In very young 

patients



TREATMENT DYSKINESIA 

• Lowering dosage (subtherapeutic)

• Amantadine 200-300mg, cave cognition

• Not avalable in Belgium –

artsenverklaring 



NON-DOPAMINERGIC MEDICATION

•Anticholinergics
• ArtaneR, AkinetonR ...

• Tremor reduction

• dystonia, Salivation, Urgency

• Side effects: 
• Confusion, dry mouth, urine retention, glaucoma 

12-4-2024 43



TREATMENT OPTIONS

1st line treatment: levodopa, dopamine agonists, (MAO-i) 

2nd line: treatment of fluctuations 

3d line:  Apo Go, pump therapy and DBS



UNPREDICTABLE OFF PERIODS -
THERAPY RESISTANT 

FLUCTUATIONS

• Rescue medicatie:

• Apomorfine SC 1-10mg, effect at 5-10 min

• Dispersable levodopa: effect at 10-30 min

• Apomorfinepomp

• Ctue levodopa intestinal infusion (Duodopa, Lecigimon)

• DBS

• Vanaf 01/09/24: ProDuodopa



APOMORFINE: APO GO



DUODOPA

• Cassette with 100 ml gel which contains 2000 mg levodopa and 500 mg carbidopa



DUODOPA®: BELGIAN REIMBURSEMENT
CRITERIA

• Non-eligible patient for DBS

• Parkinson’s Disease > 5 years

• Exclusion of structural causes of Parkinsonism by MRI

• Motor fluctuations / dyskinesias despite optimal oral dr

• Absence of dementia: MMSE > 24/30; no dementia drugs; no dementia DSM-IV 

criteria; neuropsychological tests exclude dementia

• Patient or family can handle the Duodopa® system

• Absence of serious psychiatric disorder

• Levodopa sensitivity: UPDRS III improvement > 50% “on” levodopa vs “off”

• Response to Duodopa® via naso-intestinal tube: UPDRS III improvement > 50%  

“on” Duodopa® vs “off”



DBS (DEEP BRAIN STIMULATION)

• STN (subthalamic nucleus)

• Gpi (globus pallidus interna)

• Vim (tremor, elderly)





DBS INCLUSION CRITERIA

1Lang AE, et al. Mov Disord 2006
2Machado A, et al. Mov Disord 2006

PD Patient Selection Inclusion Criteria

1.  Idiopathic Advanced PD

2.  Levodopa responsive, with good “on” period function

3.  Troublesome symptoms, despite optimized pharmacotherapy

• Off periods with troublesome bradykinesia,
rigidity, tremor, and/or gait difficulty and/or

• Unpredictable on-off phenomena and/or

• Motor fluctuations and/or

• Bothersome dyskinesia and/or

• Refractory tremor 

4.  Response to Dopaminergic Therapy Predicts response to DBS

5.  No dementia or significant untreated depression

6.  Realistic expectations



WHAT NOT TO DO

• Typical neuroleptics: Haldol, clopixol, etumine → only safe options: 

seroquel/quetiapine and leponex/clozapine

• anti-emetics: metoclopramide, alizapride, DHBP → most safe option: 

domperidone 





PARAMEDICAL TREATMENT

• physiotherapy

• Occupational therapy

• Speech and swallowing therapy





• http://www.parkinsonzorgwijzervlaanderen.be/



BEHANDELING NON MOTORE
SYMPTOMEN

• Reageren op levodopa

• Sialloree

• Zweten

• Seksuele dysfunctie

• Reageren op fysieke inspanning:

• Orthostatisme

• Slaap

• Obstipatie

• Reageren op DBS:

• Urinaire dysfunctie

• zweten



TREATMENT ORTHOSTATIC
HYPOTENSION



DROOLING



COGNITION

• To date, the only unequivocally positive 
RCT for PDD was for the cholinesterase 
inhibitor (ChEI) rivastigmine

• Although donepezil and galantamine 
have insufficient evidence for the 
treatment of PDD, they have been rated 
as ‘possibly useful’ by the International 
Parkinson and Movement Disorder 
Society Evidence-Based Medicine
Committee



BEHAVIOUR

• minor psychosis occurs in 25–40% of patients with Parkinson’s disease, visual hallucinations in 15–30%, non-
visual hallucinations (eg, auditory, tactile, and olfactory) in up to 35%, and delusions in about 4%.

• Quetiapine

• Clozapine, cave agranulocytose 

• AChR inhibitors 

• Stop/reduce dopaminergic medication: anticholinergics, amantadine > MAOi > COMTi > DA > levodopa 

• Quetiapine has little robust evidence to support its use, but is the most commonly prescribed antipsychotic 

• in patients with Parkinson’s disease, whereas clozapine is efficacious but rarely used



TREATMENT OF DEPRESSION

• Findings support the safety and efficacy of several classes of antidepressants in 

patients with Parkinson’s disease, including selective serotonin reuptake 

inhibitors, serotonin-norepinephrine reuptake inhibitors, and 

tricyclic antidepressants, with comparable effect sizes across drug classes. 

• Dopamine agonists might confer a mood benefit

• Psychologist/psychiatrist

• Don’t forget the caregiver



WHAT’S COMING?

• Other administration formulas of levodopa: SC, inhalation

• Biomarkers → start therapy at prodromal stages

• Disease modifying strategies:

• Gene therapy

• Stem cells

• Vaccination – alfa-synuclein as a target



PARKINSON PLUS 
SYNDROMES

PSP 
(progressive 
supranuclear 

paralysis)

Lewy body 
disease

MSA (multi 
system 

atrophy)

Vascular 
parkinsonism

CBD 
(corticobasal 
degeneration)

Parkinson



VASCULAR PARKINSONISM

• Lower body parkinsonisme

• limited levodoparespons

• Strategic infarcts nigrostriatal pathway

• presynaptic dopamine transporter (DAT) deficiëntie



PROGRESSIVE SUPRANUCLEAR 
PALSY

• Tauopathie? (CBD, TDP43, C9Orf72)

• Age of onset >60j

• Gait: normale stride length, straight posture, hyperextension

• Disturbed balance, retropulsion

• Symmetrical

• Axial rigidity

• Supranuclear gaze palsy

• Overactivity M frontalis (procerus)

• Eye lid retraction



HUMMINGBURD SIGN



MULTISYSTEM ATROPHY

• Alfa synucleinopathy

• Asymmetrical (rigidity, bradykinesia)

• Sometimes good initial levodoparespons

• Gait problems, wide based

• Autonomic dysfunction : severe and early

• Cerebellar signs

• Pyramidal syndrome (Babinski’s)

• Antecollis

• dysarthria, swallowing problems

• Stridor, slaapapnoe

• rarely dementia

• mostly 6th decade, late onset not impossible! 

• MSA-P 

• MSA-C



HOT CROSS BUN SIGN



LEWY BODY DISEASE

• primary dementia characterised by 

visuoperceptual and executive 

dysfunction accompanied by (1) 

prominent visual hallucinations, (2) 

fluctuating attention and (3) 

parkinsonism. 

• Dementia together with or before 

parkinsonism <-> PD dementia (>1y)



TAKE HOME MESSAGES

• Every patient is different

• Fluctuations, freezing 

• Intake Prolopa on an empty stomach, correct timing! 

• Prolopa ≠ Prolopa HBS ≠ Prolopa disp

• No typical neuroleptics! Cave anti-emetics!

• Importance of physiotherapy



THANK YOU FOR YOUR 
ATTENTION

QUESTIONS: EMKE.MARECHAL@ZNA.BE



SAVE THE DATE

• vrijdagnamiddag 18/10/2024 

• ZAS Cadix

MS symposium
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