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Possible MSA

One criterion 2 features from separate

domains 

Probable MSA

Autonomic failure/urinary 

dysfunction criterion

poorly levodopa responsive 

parkinsonism or cerebellar 

dysfunction

Definite MSA

Pathologically confirmed by 

the presence of a high 

density of glial cytoplasmic 

inclusions

degenerative changes in 

the nigrostriatal and 

olivopontocerebellar

pathways.



Autonomic and 

urinary 

dysfunction

Parkinsonism Cerebellar

Dysfunction

Corticospinal

Tract 

Dysfunction 

Feature –

characteristic 

of the disease 

Orthostatic 

Hypotension 

Bradykinesia Gait ataxia Extensor plantar 

responses with 

hyperreflexia

Postural 

Instability

Ataxic

dysarthria 

Urinary 

incontinence or 

incomplete 

bladder 

emptying

Tremor Limb ataxia 

Rigidity Sustained gaze 

– evoked 

nystagmus 

Criterion -

features 

required for 

diagnosis

Orthostatic fall 

in blood 

pressure

Bradykinesia Gait ataxia no CST features 

are used in 

diagnosis of 

MSA

OR 

Urinary 

incontinence 

PLUS 

At least 1 

PLUS at least 1



MSA – P MSA – C 

Neuronal loss and gliosis in 

the substantia nigra, 

putamen, caudate, and 

globus pallidus 

Degeneration of the 

cerebellar Purkinje cells, 

middle cerebellar 

peduncles, inferior olivary

nuclei, basis pontis, and 

pontine nuclei 

urinary incontinence and 

retention 

Detrusor hyperreflexia from 

loss of inhibitory input to the 

pontine micturition center 

Bladder atonia primarily 

from severe damage to 

Onuf's nucleus in the sacral 

spinal cord; 

Respiratory stridor Nucleus ambiguus

REM sleep abnormalities Loss of cholinergic 

mesopontine neurons 

Loss of locus ceruleus

neurons 



Preganglionic

damage of 

intermediolateral

cell columns 

Pyramidal tract

lesion

Pontine nuclei Nucleus Ambiguus

Orthostatic 

hypotension

Extensor plantar

response 

Nystagmus Stridor

Urinary incontinence Hyperreflexia Dysarthria 

Urinary retention Pyramidal signs Ataxia
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MSA PD Autonomic Failure

Levodopa response Poor or unsustained

response

Good response 

Cytoplasmic

inclusions

Oligodendroglia 

inclusions 

Lewy bodies in 

substantia nigra

Lewy bodies 

Nigrostriatal

transmission 

Pre and post 

synaptic, reduced 

DA-R

Pre synaptic 

Symmetry of MD Usually Asymmetric Asymmetric 

Symptom onset and 

progression

Rapid progression,

early onset

Slow progression,

late onset 

Slow progression, 

DA uptake (PET) Decrease in 

Putamen & caudate

Putamen, smaller 

decrease in 

caudate

Clonidine stimulation 

test

Dysfunction of HP 

pathway

Intact function, 

release of GH

Intact function,

release of GH



•



History PE Lab

Symptomatic <30yo DSM criteria for 

dementia 

Diagnosis of 

exclusion 

FH Prominent slowing of 

vertical saccades or 

vertical 

supranuclear gaze 

palsy

Systemic disease Evidence of focal 

cortical dysfunction 

such as aphasia, 

alien limb syndrome, 

and parietal 

dysfunction
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