


I disturbi Motori e Non Motori



Parkinson’s disease

• Clinical symptoms: Neurodegenerative syndrome with chronic, progressive course 
(hypokinetic-hyperrigid/tremor-dominant)

• Pathogenesis: Degeneration of the nigrostriatal dopamine neurons
• Etiology: Idiopathic vs. symptomatic forms

Definition
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“Involuntary tremulous motion, with lessened muscular power, in parts not in action 
even when supported; with a propensity to bend the trunk forward [...], the senses 
and the intellects being uninjured.” James Parkinson (1817)



Cell loss in mesencephalic nuclei Dopaminergic striatal innervation



Mild striatal dopaminergic depletion



Mild striatal dopaminergic depletion



Severe striatal dopaminergic depletion



Pathology of Parkinson’s Disease



α-SYNUCLEIN

• Parkinson’s disease (PD)
• Dementia with Lewy bodies (DLB)
• Multiple system atrophy (MSA)
• Pure autonomic failure (PAF)

Lewy neuritesLewy bodies
Glial cytoplasmic

inclusions



EVOLUTION OF α-SYNUCLEIN CONCEPT 

1817- James Parkinson describes the disease that Charcot named 
after him

1912- Friedrich Lewy describes inclusion body pathology

1960s- Loss of dopamine as core pathological event in PD is first 
described with successful treatment of patients with L-dopa

1990s- Alpha-synuclein is linked to PD

2003- Heiko Braak classification of PD pathology and 
concept of non-motor/prodromal disease

2008- Synuclein pathology in fetal neural grafts

Goedert 2016



1817- James Parkinson describes the disease that Charcot named 
after him

1912- Friedrich Lewy describes inclusion body pathology

1960s- Loss of dopamine as core pathological event in PD is first 
described with successful treatment of patients with L-dopa

1990s- Alpha-synuclein is linked to PD

2003- Heiko Braak classification of PD pathology and concept of 
non-motor/prodromal disease

2008- Synuclein pathology in fetal neural grafts

2009- PD as a prion disorder?
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EVOLUTION OF α-SYNUCLEIN CONCEPT 



MISFOLDED α-SYN

DMV 
with synuclein pathology

OLFACTORY BULB 
with synuclein pathology

BRAINSTEM
with synuclein pathology

CORTICAL REGIONS
with synuclein pathology

Prion-like spread and/or selective vulnerability

Cell death and clinical features
Makin 2016

α-SYN SPREAD



Epidemiology
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Age-specific incidence of new cases of Parkinson’s 
disease
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Prevalence of Parkinson’s disease
(per 100,000 inhabitants) Epidemiology
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Epidemiology – Facts
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Risk factors
• Age
• Positive family history
• Possible: Poisoning with herbicides, pesticides, heavy metals
• Doubtful: Personality, Living in the countryside

Possible protective factors:
• Consumption of tea and coffee
• Nicotine

Epidemiology
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Genetic causes Pathogenesis

Parkinson’s
disease
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• PARK 1
Locus: Chromosome 4q21
Gene product: a-Synuclein  (Polymeropoulos et al., 1997)

• PARK 2 
Locus: Chromosome 6q25
Gene product: Unknown (Kitada et al., 1998)

• PARK 3
Locus: Chromosome 2p13
Gene product: Unknown  (Gasser et al., 1998)

PARK 4, 5..... 10PARK 4, 5..... 10PARK 4, 5..... 10PARK 4 – 10







Time for a new Image of Parkinson’s Disease



Main symptoms are Motor symptoms
Symptoms
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Parkinson’s
disease

Rigor

Tremor

Postural instability

Bradykinesia



Early symptoms Symptoms
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Parkinson’s
disease

• Neck and shoulder pain
• Depression/reduced drive
• Sensory disturbances: e.g. disturbed sense of smell
• Change in handwriting
• Speech disturbances
• Problems walking

Equivalence type
42%

Rigor/akinesia type
34%

Tremor dominance type
24%



La diagnosi: difficoltà e importanza della diagnosi precoce

26/05/2
3 Dott. Vincenzo Mastrangelo



Late symptoms
Symptoms
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Parkinson’s
disease

• Motor complications:
– Fluctuations
– L-Dopa-induced dyskinesia
– Freezing
– Akinetic crisis

• Increased vegetative disorders
• Neuropsychiatric problems



Revealing subtle motor dysfunction: prodromal 
phase of PD













The retrospective application of recommended diagnostic criteria improved 
the diagnostic accuracy to 82%. 







Neurodegenerative diseases can be studied and 
classified in a tridimensional scheme with three 
axes: anatomic–clinical, molecular, and etiologic 



Machine-aided diagnosis PET Diagnosis
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HEALTHY PARKINSON’S DISEASE



Machine-aided diagnosis SPECT (I123 beta-CIT)Diagnosis

31

Parkinson’s
disease

HEALTHY PARKINSON’S DISEASE





















Once Parkinsonism has been diagnosed



Supportive Criteria



Absolute Exclusion Criteria



Red Flags



Criteria Applications





Likelihood-ratio of risk markers



Likelihood-ratio of prodromal markers







Major advances in the field of tissue and fluid-
based bio- markers 

• abnormal synuclein deposition in skin and digestive tract using 
immunohistochemistry 

• synuclein seeding assays in CSF, skin and other body tissues,10 and 
perhaps even blood 
















