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MSA: Multiple system atrophy is a progressive sporadic 

neurodegenerative disease that clinically presents with autonomic failure, 

parkinsonism, and a cerebellar syndrome in various combinations and 

pathologically with glial cytoplasmic inclusions and neuronal loss 

predomi-nantly in striatonigral and olivopontocerebellar sys-tems. 

MSA-P; MSA-C. Prevalence 1-5 casi/100.000; Mean DD 7-9 years

PSP: PSP is a neuropathologically defined disease enJty (intracerebral 

aggregaJon of the microtubule-associated protein tau, predominantly 

involving isoforms with four microtubule-binding repeats (4R-tau), in 

neurofibrillary tangles, oligodendrocyJc coils, and, specifically, astrocyJc 

tuOs. 

cumula*ve prevalence 2.3 to 10.6 cases per 100.000 , >55 years 

7/100.000 Mean DD 6 years

Parkinon’s disease









Neuropathologically established MSA

Clinically established MSA

Clinically probable MSA

Possible prodromal MSA

Widespread and abundant CNS α-synuclein positive glial cytoplasmic
inclusions associated with neurodegenerative changes in striatonigral or
olivoponto-cerebellar structures

Postuma, et al. 2015



Clinically established MSA

Clinically probable MSA 

• Core clinical features 
Autonomic dysfuncDon: at least one of voiding difficulDes with postvoid
urinary residual volume > 100 ml, urinary urge inconDnence or
neurogenic OH
And at least one of poorly L-Dopa-responsive parkinsonism and/or
cerebellar syndrome
• ≥ 2 suppor2ve clinical features
• ≥ 1 brain MRI marker
• Absence of exclusion criteria 

Essen;al features for clinical MSA diagnosis: Sporadic, progressive, adult (> 30 years) onset disease 

• Core clinical features 
At least two of:
- autonomic dysfunction (at least one of voiding difficulties with

postvoid urinary residual volume, urinary urge incontinence or
delayed neurogenic OH)

- parkinsonism
- cerebellar syndrome
• ≥ 1 supportive clinical feature (excluding erectile dysfunction alone)
• Absence of exclusion criteria







Suggestive of PSP











Bradykinesia: slowness of movement AND decrement 

in amplitude or speed (or progressive 

hesitations/halts) as movements are continued. 

Bradykinesia can be evaluated by using finger 

tapping, hand movements, pronation-supination 

movements, toe tapping, and foot tapping. 

Although bradykinesia also occurs in voice, face, and 

axial/gait domains, limb bradykinesia must be 

documented to establish a diagnosis of PD.

Parkinsonism



Core clinical features MSA: parkinsonism

• bradykinesia = slowness of movement and decrement in amplitude or
speed (or progressive hesitaJons or halts) as movements are
conJnued

PLUS
• rigidity = velocity-independent resistance to passive movement not

solely reflecJng failure to relax that may be accompanied by cogwheel
phenomenon

OR
• tremor = rhythmic or arrhythmic involuntary movement in arms or

legs.



PSP-P: parkinsonism



MSA: levodopa response 

Poorly L-Dopa-responsive parkinsonism

LD Response: 42.5%–56.7% of MSA-P patients and 12.9%–25% of MSA-C patients associated

with motor fluctuations and dyskinesia (3.5± 2.7 years and 3.2 ± 2.3 years) (Wenning et al.,

2013; Low et al., 2015).

Poor L-dopa responsiveness (for clinically established MSA): Defined by history or as <30%

improvement on the MDS-UPDRS III on up to 1000 mg L-dopa as needed or tolerated for at least

a month as judged by a movement disorder specialist.



• Motor complications (Wenning et al., 2013):

- wearing-off fluctuations in 23%

-off-period dystonia in 20%

- on–off fluctuations in 14%

-peak-dose dyskinesia in 11%

Dyskinesia is usually focal, asymmetric, and dystonic affecting the cranio-cervical or hands/feet regions vs

the generalized choreatic limb dyskinesia typical of patients with PD (Wenning et al., 1994; Boesch SM et

al., 2002).

• Patients with young-onset MSA more frequently have a good response to L-Dopa, L-Dopa-induced

dyskinesia, and dystonic features compared to patients with the classic disease onset in the 6th decade

of life (Batla et al., 2018).



Craniocervical dystonia induced or
exacerbated by L-dopa in the
absence of limb dyskinesia

Involuntary dystonic movements of the face induced or
exacerbated by L-dopa in the absence or presence of very mild
limb dyskinesia.

Focal dystonic postures affec[ng the face, neck, or limbs prior to

the ini[a[on of L-Dopa were recorded in up to half of MSA

pa[ents, even preceding parkinsonism in some (Wenning et al.,

1997).

Suppor:ve clinical motor features for MSA



MSA : levodopa response 



PSP: levodopa response 

Around 30 % of PSP patients experience a mild to modest but transient beneficial effect of levodopa on

akinesia and rigidity, possibly leading to fewer falls. A minority of PSP patients develop levodopa- induced

dyskinesias, which predominantly involve the face.



J Parkinsons Dis. 2021; 11(2): 811–819.





Pull test

0 Normale:

Nessun problema. Il recupero avviene con uno o due passi.

1 Minimo: 

Dai 3 ai 5 passi, ma il paziente recupera senza aiuto. 

2 Lieve: 

Più di 5 passi, ma il soggetto recupera senza aiuto. 

3 Moderato: 

Sta in piedi senza problemi di stabilità ma la risposta 

posturale è assente; cade se non sorretto dall’esaminatore

4 Grave: 

Molto instabile, tende a perdere l’equilibrio 

spontaneamente o con solo una lieve pressione sulle 

spalle 



Rapid progression within 3 years of
motor onset

Needs help with some chores or greater disability within 3
years of motor onset assessed by history. Rate of progression is
rapid in comparison to what a movement disorder specialist
would an[cipate for Parkinson’s disease.

Rapid progression, defined as reaching Hoehn and Yahr stage ≥ 3 within three years from onset, DD PD vs MSA  

(sensiDvity: 69%; specificity: 90%) (Colosimo et al., 1995)

Suppor:ve clinical motor features for MSA

Moderate to severe postural
instability within three years from
motor onset

Deficient postural response defined as at least three steps
backwards or tendency to fall if not caught by examiner upon
pull test within 3 years of motor onset.

Compared to PD: postural instability within the first 3 years of disease is suggestive of MSA (sensitivity: 27%–45%, 

specificity: 88.7%), in the first year from motor onset sensitivity: 23.5%, specificity: 94%. (Osaki et al., 2009; Respondek 

et al., 2017). Median latency to falls was shorter in MSA (24 months) than in PD (118 months) (Wenning et al., 1999).







Suppor*ve MSA motor features, at least one of :

Dispropor'onate anterocollis or laterocollis = marked 

neck anteroflexion or lateroflexion, may be parJally 

overcome by voluntary or passive movement

Contractures of hands or feet

Red Flag for PD: dispropor'onate anterocollis

(dystonic) (Tinazzi et al. MDCP 2022) or contractures

of hand or feet within the first 10 y

Pisa syndrome = severe lateral flexion of the spine

Camptocormia = severe anterior flexion of the spine 



Nuchal dystonia with retrocollis may be helpful to raise 

suspicion about PSP, but no clear evidence suggesJng 

that it would indeed contribute reliable informaJon to 

substanJate the diagnosis of PSP. 
 



Suppor*ve MSA non motor features

Red Flag for PD: Inspiratory respiratory dysfunction defined as either diurnal or nocturnal inspiratory stridor

or frequent inspiratory sighs

Stridor (Cortelli et al. Neurology 2019) Inspiratory sighs



Dysphagia and PD pa:ents:

• Prevalence of oropharyngeal dysphagia based on subjec;ve outcomes is 35% and on

objec;ve measures is 82% (Kalf et al. 2012).

• Only 20-40% of PD pa;ents are aware of their swallowing dysfunc;on, and less than

10% of PD pa;ents report spontaneously about dysphagia.

• Signs of penetra;on and/or aspira;on may be present in 20% of pa;ents without any

complaint of swallowing difficul;es (silent aspira;on)(Rodrigues et al. 2011)



MSA pa;ents:

• Prevalence ranging from 31% to 78% (Calandra-Buonaura et al. 2021)

• Occurrence of severe dysphagia within 3 years of motor onset is a clinical suppor[ve feature of

MSA (Wenning et al. 2022)



PSP pa;ents:

• Dysphagia is also a common feature in PSP occurring in up to 80% of pa[ents (Litvan et al. 1996)

• “Otherwise unexplained difficulty in swallowing, severe enough to request dietary adapta[ons” is

a clinical clues in PSP criteria (Hoglingher et al. 2017)

Muller et al.2001



Dysarthria:

Red flag for PD: Early bulbar dysfunc[on: severe dysphonia or dysarthria (speech unintelligible most

of the [me) or severe dysphagia (requiring soh food, NG tube, or gastrostomy feeding) within first 5 y

Suppor;ve feature of MSA: Severe speech impairment within 3 years of motor onset Slow, slurred, or

dysphonic speech severe enough to require occasional repe[[on of statements during interview

within 3 years of motor onset.

Clinical clues for PSP Hypokine[c, spas[c dysarthria: slow, low volume and pitch, harsh voice.



Severe speech impairment within 
3 years of motor onset 

Slow, slurred, or dysphonic speech severe enough to require
occasional repetition of statements during interview within
3 years of motor onset.



Red Flag for PD: severe autonomic failure in the first 5 y of disease. This can include: Orthostatic 

hypotension—orthostatic decrease of blood pressure within 3 min of standing by at least 30 mm Hg systolic or 

15 mm Hg diastolic, in the absence of dehydration, medication, or other diseases that could plausibly explain 

autonomic dysfunction, 

Exclusion criteria for PSP: Predominant, otherwise unexplained autonomic failure, e.g., orthostatic 

hypotension, suggestive of multiple system atrophy or Lewy body disease

Neurogenic OH and delayed neurogenic OH are core clinical features for clinically established and clinically 

probable MSA.

Neurogenic OH





Core clinical features for MSA: autonomic urinary dysfunc:on

Storage dysfunc;on

Frequency

Urgency

Urinary incon[nence

Voiding dysfunc;on

Incomplete bladder emptying with postvoid

urinary residual volume > 100 ml

Symptoms: hesitancy, intermikent urinary

stream or poor flow, sensa[on of

incomplete bladder emptying, double

voiding.

Clinically established MSA: voiding difficulDes
with postvoid urinary residual volume > 100 ml,
urinary urge inconDnence
Clinically probable MSA: voiding difficulDes with
postvoid urinary residual volume, urinary urge
inconDnence



Lower urinary tract (LUT) symptoms suggestive of urogenital failure are the sole initial manifestation of

MSA in 18% of patients, with a mean onset of 2.8 years prior to the onset of motor symptoms

(Sakakibara et al. 2019).

Significantly elevated PVR is the most specific sign of bladder

dysfunction in MSA versus PD (sensitivity: 34%, specificity:

95%), but is not useful to distinguish MSA from PSP (Han et al.,

2005; Kim et al., 2015; Kim et al., 2018). Patients with SAOA

usually develop overactive bladder symptoms .

Urinary urge incontinence is more sensitive but less specific for

the diagnosis of MSA (sensitivity: 48%, specificity: 34%)

(Fanciulli et al., 2019)

Positive predictive value 
PVR>100 ml: 91.6% for 
MSA





Core clinical features for MSA: cerebellar syndrome

At least two (for clinically established) or at least one (for clinically probable MSA):

• gait ataxia (36 to 64% of MSA)

• limb ataxia (47-53%)

• cerebellar dysarthria (49-69%)

• oculomotor dysfunc;on = sustained nystagmus (gaze-evoked horizontal or downbeat) 

or saccadic hypermetria.













Vascular parkinsonism

The typical clinical picture of the insidious onset of VaP: 
- Gait disorder
- Early postural instability with falls
- Predominance of lower body rigidity 
- Other signs that could be associated : corOcospinal and cerebellar signs (es. Upper motor 

sign), cogniOve impairment, urinary inconOnence, pseudobulbar signs (dysphagia, dysarthria) 
or involuntary laughter or crying

Non-supporOve features: responsiveness to levodopa, classic 4-5 Hz pill rolling resOng tremor or 
visual hallucinaOons.

Rektor et al 2018



Normal pressure hydrocephalus
Gait is “shuffling,” “magnetic,” and “wide-based.”
Typical features:
-External rotation in foot posture
-Poor foot clearance (festination, shuffling,
tripping)
- Notable difficulty turning on the body’s - long
axis (multistep turns)
- Gait initiation failure or freezing of gait
With disease progression, the patient’s gait
deteriorates finally becoming broad-based, slow,
short-stepped, and glue-footed (a gait
disturbance of the astasia-abasia type).

Dysequilibrium is usually worse with the eyes
closed, but patients require a broad standing
base even with their eyes open.
Motor abnormalities in the upper limbs are
either mild or absent and generally restricted to
bradykinesia.
The slowness of gait and in the movements of
both upper and lower limbs can improve
following shunting.



Conclusions

-Response to levodopa could be present also in atypical parkinsonism 

but it is usually not sustained

- Some Signs are more frequent in atypical parkisnonism 

- Some Signs occurr ealy in the disease course in atypical parkinsonism 

- In presence of postural instability in the first years of the disease or 

severe gait impairment atypical parkisnonism should be excluded.


