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          I will not be discussing treatments that 
are being developed or in the stage of 
clinical trials



     PROFESSIONAL PRACTICE GAP

• Knowledge of the different entities classified as Parkinsonism is not 
up to date  in clinicians

• Information about the different clinical manifestations and 
pathophysiology of complex Parkinson-Plus syndromes is limited.



OBJECTIVES

1. Review clinical features of conditions classified under the heading of 
Parkinsonism

2. Discuss clinical features and pathophysiology of complex 
neurodegenerative disorders called Parkinson’s Plus syndromes

3. Increase understanding of the relationship between different types 
of neurodegenerative disorders

4. Learn the concepts of comprehensive care 



PARKINSONISM 



PARKINSON-PLUS SYNDROMES (DISORDERS OF MULTIPLE SYSTEM 
DEGENERATION) 

• Group of neurodegenerative diseases that have some features of 
classical Parkinson disease (tremor, rigidity, bradykinesia, postural 
instability.

• The have additional features that distinguish them from simple 
idiopathic Parkinson disease (PD)

• Atypical parkinsonian or Parkinson-Plus syndromes are often 
difficult to differentiate from PD or each other. 

• Conditions included are multiple system atrophy (MSA),  progressive 
supranuclear palsy (PSP) and corticobasal degeneration (CBD)



PARKINSON PLUS SYDROME

• Parkinson Plus syndromes , also called atypical parkinsonism, refer to a group of 
neurodegenerative disorders that resemble Parkinson disease with primary features of Parkinson 
disease ( bradykinesia, resting tremor and rigidity) 

    

• Distinctive features of PPS include early-onset dementia, hallucinations, dysautonomia, gaze 
palsy, myoclonus, pyramidal tract signs and “alien-hand” phenomenon

• Limited and poor response to levodopa with an overall poor prognosis.

• Some of the conditions under the rubric of PPS include Lewy body dementia (LBD), multiple 
system atrophy (MSA) corticobasal degeneration (CBD) and progressive supranuclear palsy(PSP). 







OVERLAP OF PARKINSONIAN SYNDROMES: 
McFARLAND N. CONTINUUM. 2016



Primary parkinsonism Secondary parkinsonism Other 
Heredodegenerative 
diseases

Parkinson disease Drug-induced Spinocerebellar ataxia

Progressive supranuclear 
palsy

Vascular parkinsonism Huntington disease

Multiple system atrophy Normal-pressure 
hydrocephalus

Neurodegeneration with 
iron deposition

Corticobasal degeneration Traumatic encephalopathy Dopa responsive dystonia

Dementia with Lewy 
bodies

Toxic encephalopathy Wilson’s disease



PRIMARY PARKINSONISM :  
             CLINICAL CLASSIFICATION

• Typical 

• Parkinson’s disease

• Atypical 

➢Progressive Supranuclear Palsy (PSP)

➢Multiple System Atrophy (MSA) 

➢Lewy Body dementia (LBD)

➢Corticobasal Degeneration (CBD)





NEW CONCEPTS IN CLASSIFICATION: INTEGRATION OF CLINICAL AND 
NEUROPATHOLOGICAL CRITERIA 

• α-synucleinopathy: 

           Parkinson disease (PD).  Lewy Body dementia (DBD). Multisystem atrophy (MSA)

• Taupathy:

          Progressive supranuclear palsy (PSP). Corticobasal degeneration(CBD)

• TAR DNA-binding protein (TDP-43) proteinopathy 

    Several neurodegenerative conditions like amyotrophic lateral sclerosis(ALS),     
frontotemporal dementia (FTD), subset of Alzheimer disease (AD), PD and limbic-
predominant, age-related encephalopathy(LATE) are associated with TDP-43 
proteinopathies 

        



PARKINSONISM: OVERLAP OF CLINICAL AND PATHOLOGIC 
FEATURES

• Clinicopathologic overlap exists among neurodegenerative 
proteinopathies including alpha-synuclein (synucleinopathy), tau 
(tauopathy), amyloid and TDP-43 pathology.

• Overlap is seen between Alzheimer disease, Amyotrophic Lateral Sclerosis,  
Dementia with Lewy bodies, Corticobasal degeneration and Frontotemporal 
dementia

• Multiple system atrophy and Progressive Supranuclear Palsy also share 
clinical and pathologic features



PARKINSONISM: CLINOPATHOLOGIC OVERLAP OF NEURODEGENERATIVE 
PROTEINOPATHIES. MCFARLAND N. CONTINUUM. 2016





A BIOLOGICAL DEFINITION OF NEURONAL α-SYNUCLEIN DISEASE:  SIMUNI T. LANCET 
NEUROLOGY, 2024

• Parkinson’s Disease (PD) , Dementia with Lewy Body (DLB) and Multi System Atrophy (MSA) are 
currently defined by clinical features

• α- synuclein pathology is considered the gold standard to establish diagnosis. Advances have led 
accurate detection of pathological α-synuclein in CSF using seed amplification assay

• Authors propose the use of biomarkers redefining PD and LBD as neuronal α-synuclein disease 
rather than as clinical syndromes. 

• Biological definition establishes a staging system 

• Biological definition and an NSD-ISS research framework are essential for clinical trials with 
selection of patients at early disease stages



PRIMARY PARKINSONISM : α-SYNULEINOPATHIES

• Neurodegenerative disorders displaying Lewy Body pathology and altered α-
synuclein in brain tissue

• Incorporate clinical entities such as:

❖Parkinson’s disease (PD)

❖PD with dementia

❖Dementia with Lewy Bodies (LBD)

❖Multiple system atrophy (MSA)



CLINICAL MANIFESTATIONS OF PARKINSON’S DISEASE.  CHOU. UPTODATE. MARCH 
2022. CURRENT THRU DEC 2022

Cardinal Features

• Tremor. Often intermittent and present mainly at rest. Frequency is around 4-5 Hz. Usually 
asymmetric , may involve legs, jaw and tongue

• Bradykinesia. Generalized slowness with trouble in initiating movements. Gait is short-stepped 
with decrease in arm swing and making turns

• Rigidity. Increased resistance to passive movements. Cogwheel rigidity refers to a ratchet pattern 
of resistance. Patients often complain of stiffness and pain in limbs. 

• Postural instability. Impairment of centrally-mediated postural reflexes and may appear later in 
the course of disease



PARKINSON DISEASE: CLINICAL FEATURES
NON-MOTOR. Varadi C. BIOLOGY. 2020



DEMENTIA WITH LEWY BODIES (DLB): CRITERIA FOR CLINICAL 
DIAGNOSIS

• Essential features.   

  Dementia, followed by motor symptoms

Core clinical features

➢Fluctuating cognition with variations in attention

➢Recurrent visual hallucinations (well formed and detailed)

➢REM sleep behavior disorder which may precede cognitive decline

➢One or more cardinal features of parkinsonism (bradykinesia, rest tremor, rigidity)

Ref : Farlow M. Clinical features and diagnosis of LBD. Up To Date.    2019



DLB:  SUPPORTIVE CRITERIA FOR CLINICAL  DIAGNOSIS

• Supportive clinical features

➢Severe sensitivity to antipsychotic agents

➢Postural instability /falls

➢Syncope or transient episodes of loss of consciousness 

➢Severe autonomic dysfunction

➢Disorders of smell (hyposmia)

➢Psychosis (visual hallucinations and delusions)

➢Anxiety, depression and apathy



DISTINCTION BETWEEN PARKINSON’S DISEASE DEMENTIA 
AND DEMENTIA WITH LEWY BODIES (DLB).

• Clinical features of Parkinson’s disease dementia (PDD) and Lewy Body Dementia 
(LBD) are similar and include:

❖ Visual hallucinations

❖ Fluctuating cognition and dementia

• Motor symptoms known as parkinsonism present in both, though temporal 
sequences differ.

• Convergent pathological changes at autopsy seen in both PDD and LBD

Ref: Gomperts S. Review article. Continuum. 2016



MULTIPLE SYSTEM ATROPHY (MSA): DIAGNOSTIC CRITERIA. 

• Sporadic progressive disease in adults

• Autonomic failure

• Features of parkinsonism

• Poor response to levodopa

• Cerebellar syndrome

• Atrophy on MRI of putamen, middle cerebellar peduncle and pons

Ref: Fancuilli A. Mutiple-system Atrophy. NEJM. 2015. 372:249-263



OTHER PARKINSONISM SYNDROMES (ATYPICAL PARKINSONISM) : TAU SHARED 
PATHOLOGIES

Other conditions that fall under the umbrella of parkinsonism but are caused by 
abnormal tau protein rather than alpha synuclein include:

• Progressive supra nuclear palsy (PSP) . 

Gait disorder, axial rigidity, limitation of vertical gaze and dementia

• Corticobasal degeneration. 

Cognitive or behavioral disturbance.  Progressive asymmetric movement disorder. 
Rigidity. Dystonia and “alien limb syndrome”



TAUPATHIES: PROGRESSIVE SUPRANUCLEAR PALSY. ICHIKAWA-
ESAMOLLA E.  IBRO NEUROSCI. REP. 2024

• Progressive supranuclear palsy (PSP) applies to a broad concept of PSP-Syndrome (PSP-S)

• Most typical presentation is the PCP-Richardson syndrome (PSP-R).

• PSP-S is divided into subtypes: some clinical similarities with Parkinson disease but do not share 
pathophysiology mechanisms. 

• Sporadic neurodegenerative disease

• Classic presentation includes postural instability, oculomotor signs, rigidity and pseudobulbar 
palsy

• Non motor signs such as behavioral changes and executive dysfunction

• Neuropathology demonstrates changes in the protein, tau

                                  PSP belongs to the family of taupathies



PROGRESSIVE SUPRANUCLEAR PALSY (PSP). 
LEFT: “ROUND-THE-HOUSE-SIGN”. 

RIGHT: RETROCOLLIS, RAISED EYEBROWS AND FRONTALIS OVERACTIVITY, FIXED SMILE 



CORTICOBASAL DEGENERATION (CBD).  ANOTHER TAUPATHY
FACTOR S. UP TO DATE. 2025

Clinical syndrome versus neuropathology.

• Pathologically proven CBD often begins as a cognitive and behavioral disturbance. 

• Characteristic cognitive and motor features are not specific to CBD

• Cognitive and motor features may occur with other pathologically proven 
neurodegenerative disorders including progressive supranuclear palsy (PSP) 
frontotemporal dementia (FTD) and Alzheimer disease (AD). 

• Terminology:

 Corticobasal syndrome (CBS) is used for cases with a clinical diagnosis     
Corticobasal degeneration (CBD) is used for cases with neuropathologic 
confirmation



CLINICAL MANIFESTATIONS OF CORTICOBASAL DEGENERATION

Movement 
Disorders

Cerebral cortical 
signs 

Other 
manifestations

Neuroimaging

Akinesia
Rigidity

Apraxia. Alien 
hand syndrome

Hyperreflexia. 
Babinski sign

Focal atrophy in 
posterior and 
parietal regions

Postural 
instability
Falls 

Cognitive 
impairment. 
Aphasia 

Impaired ocular 
motility. 

Dilatation of 
ventricles

Limb dystonia.
Axial dystonia.
Chorea

Cortical sensory 
loss 

Impaired eye lid 
motion

Atrophy of 
corpus callosum 
and basal ganglia

Tremor Behavioral 
change

Dysarthria. 
dysphonia

Relatively 
preserved 
brainstem 
volume



SECONDARY PARKINSONISM

• Drug-induced Parkinsonism. Can be difficult to distinguish from idiopathic PD. 
Tremor  and postural instability less severe

• Vascular Parkinsonism. Caused by multiple small vascular lesions. Slow 
progression with more gait problems

• Other secondary causes: metabolic diseases (Wilson’s disease). Endocrine 
(hypothyroidism). Heavy metals (manganese). Infectious (Whipple’s disease). 
NPH. Toxins (MPTP)

• Repetitive TBI



PARKINSONISM : TRANSITION FROM CLINICAL DEFINITIONS TO 
BIOLOGIC CLASSIFICATIONS 

• Clinical symptoms and findings frequently overlap and are common to several 
disorders

• Role of neuropathology has grown in better understanding the nature of 
complex diseases of the nervous system

• Discovery of protein abnormalities and their distribution in the brain is leading to 
simultaneous biologic classifications  

• Pathophysiology of the conditions is better understood and being used to  
explain clinical features of different phenotypes

• Knowledge about clinical and biologic biomarkers is rapidly expanding

• Personalized care is the goal for the future



NEUROPATHOLOGY: α-SYNUCLEINOPATHIES. PD LBD AND MSA

• Neuropathologically PD, PDD and LBD are characterized by presence of inclusions 
termed Lewy bodies(LBs).

• Histochemical techniques have demonstrated α-Synuclein as the primary protein 
content of LBs. 

• α-Synuclein is an intracellular protein localized in the pre- synaptic terminals

• Under pathological circumstances α-Synuclein forms LBs in the soma of the 
neurons

• α-synuclein is also present in the glial cytoplasmic inclusions of MSA.



LEWY BODY: PD. LBD, MSA



MICROSCOPIC APPEARANCE PSP; NEUROFIBRILLARY TANGLES, TUFTED 
ASTROCYTES AND COILED BODIES



PATHOGENESIS: NEURODEGENERATIVE DISEASES 

• Selective neuronal vulnerability in specific brain 
regions

• Abnormal accumulation and aggregation of specific 
proteins.

• Intraneuronal inclusions or extracellular aggregates 
characteristic for each disease

• Genetic mutations and environmental factors 
instigate protein misfolding and aggregation in these 
disorders

• Impairment of protein quality control (PQC) and 
clearance systems may lead to accumulation of 
disease specific proteins

Ref: Salmiren. Am J Neurdeg Dis. 2013



PATHOPHYSIOLOGY:α-SYNUCLEIN DISORDERS

• Evidence suggests that formation of Lewy Bodies  in 
vulnerable neurons does not explain pattern of pathology 
and symptomatic progression.

• Recent research suggests cell-to cell transmission of mis-
folded α synuclein in a prion- like manner.

• Unlike prions, α synuclein shows no signs of being infectious.



DEPOSITION OF HYPERPHOSPHORYLATED TAU IN ASTROCYTES AND NEURONS



PROGRESS IN DIAGNOSIS : USEFUL BIOMARKERS OF PARKINSON’S 
DISEASE/PARKINSONISM 



GENETIC MARKERS: USEFUL FOR DIAGNOSIS AND UNDERSTANDING 
PATHOPHYSIOLOGY 

• Parkinson’s disease

Majority of cases with PD are genetically complex

GWAS have identified 26 PD risk loci

AD mutations in 5-10%  in SNCA, LRRK2 and VPS35 genes

AR mutations in PINK1, Dj-1 and Parkin gene

• Lewy Body Dementia

Association with APOE, SNCA and GBA

Novel candidate locus at CNTN1

Ref: Lill C. Molecular and Cellular Probes. 2016. 30:6. 386-396

        Guerreiro R. The Lancet Neurology. 2018. 17:1. 64-74



TAU AND MAPT GENETICS IN TAUPATHIES AND SYNUCLEINOPATHIES. 
LEVEILLE E. PARKINSONISM  RELAT DISORDERS 2022

MAPT encodes microtubule associated protein tau.  Tau is the main 
component of neurofibrillary tangles (NFTs) and is also present in other protein 
aggregates. 

• Primary taupathies:

-Frontotemporal dementia (FTD), corticobasal degeneration (CBD), progressive     
supranuclear palsy (PSP), chronic traumatic encephalopathy (CTE)

• Secondary taupathies have other misfolded proteins such as 

     amyloid β (Aβ) in Alzheimer, 

    alpha-synuclein in Parkinson (PD) and Lewy body dementia (LBD) and multiple 
system atrophy (MSA)

• Overlap syndromes



DIAGNOSTIC MARKERS: USE OF NEUROIMAGING.  (A). NPH. (B) PSP.  (C) MSA. 
GALLAGHER. PRACTICAL NEUROLOGY. 2019



PSP SYNDROME: MARKED MIDBRAIN ATROPHY 
 “HUMMINGBIRD” SIGN. MCFARLAND N. SEMIN NEUROL 2018



MULTISYSTEM ATROPHY. CEREBELLAR FORM OF MSA. PONTINE 
ATROPHY “HOT CROSS BUN” SIGN



DaT SCAN USING SPECT : A (NORMAL). B (PD). GALLAGHER. PRACTICAL 
NEUROLOGY. 2019



DIFFERENTIAL DIAGNOSIS OF ATYPICAL PARKINSONIAN DISORDERS: 
BRUNO M. NEUROL CLIN PRACTICE AUG 2024



Multidisciplinary care: Parkinson disease and 
Parkinson-Plus  disorders

• Movement disorder specialist

• General practitioner (PCP)

• Parkinson nurse

• Physical Therapist

• Occupational Therapist

• Speech-language Therapist

• Dietitian 

• Social Worker

• Neuropsychologist/Psychiatrist



PARKINSONISM: MANAGEMENT. LEWY BODY DISEASE (LBD)

• LBD is the second most common  neurodegenerative disease as a cause for  
dementia that is associated with  symptoms of parkinsonism

• Pathology of LBD depends upon accumulation of α-synuclein within neuronal 
cells 

• Psychiatric manifestations are common and require treatment 

• Treatment options demonstrate varied efficacy and may produce side effects 

• Management is challenging because symptoms overlap with other subtypes of 
dementia leading to misdiagnosis 



NEUROPSYCHYCHIATRIC SYMPTOMS OF LEWY BODY DEMENTIA: 
SETH P. PRACTICAL NEUROLOGY. AUG 2025



PROGRESSIVE SUPRANUCLEAR PALSY: TREATMENT

Aim is symptom reduction

• Cognitive and behavioral symptoms. Support, modification strategies, 
medications (cholinesterase inhibitors)

• Motor. Trial of levodopa or amantadine in patients with akinetic 
rigidity

• Dystonia. Botulinum toxin is effective

• Psychiatric: SSRIs

• Pseudobulbar. Low dose SSRIs. 

• Dysphagia. Speech therapy. Feeding tube in advanced cases



CONCLUSION AND CLINICAL PEARLS

• Parkinsonism is an umbrella term and refers to a group of conditions that cause movement 
problems like those seen Parkinson disease along with other symptoms

• Atypical Parkinson disease or Parkinson-Plus refer to complex syndromes that have features of 
PD along with other associated neurological symptoms

• Account for 10-15% of diagnosed cases. 

• Have a more rapid course and unlike typical Parkinson disease respond only for a short time to 
levodopa therapy

• The current information about the role of abnormal proteins in pathophysiology, genetics, 
biologic markers and neuroimaging is leading to better understanding  of these disorders 

• Clinicians should attempt to recognize the more common conditions like LBD, MSA PSP and CBD 
and suspect that a patient has Parkinson-Plus syndrome if there are unusual features present.  
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