
Pietro Cortelli 

IRCCS Istituto delle Scienze Neurologiche di Bologna 
DIBINEM, Alma Mater Studiorum - Università di Bologna 





HYSTORY	
•  1900	description	of	OPCA	(Dejerine,	Thomas)	

•  1960	description	of	Shy-Drager	syndrome		

•  1964	description	of	SND	(Adams,	Van	Bogaert,	Van	der	Eecken)	



Human α-synucleinopathies 

•  Parkinson’s	disease	(sporadic,	genetics	with	a-syn	or	
other	than	α-syn	mutation)	

•  Dementia	with	lewy	bodies	
–  Pure	DLB	
–  Familial	Alzheimer	disease	(APP,	PS-1,	PS-2	mutation,	
Down	syndrome)	

•  Multiple	system	Atrophy	(MSAp,	MSAc)	
•  Pure/isolated	autonomic	failure	(PAF)	
•  Disesases	that	may	have	α-syn	immunoreactive	lesion	

–  Hallevorden	Spatz,	Neuroaxonal	Dystrophy,	traumatic	
barin	injury,	Pick	disease,	ALS	



MSA Neuropathology 



Clinico-patologic overlap of 
neurodegenerative proteinopathies 







MSA	STUDY	GROUPS	

�  European	MSA	Study	Group	(1999	,	Innsbruck,	27	centres)	

�  North	America	MSA	Study	Group	(2003,	USA,	11	centres)	

�  Japanese	MSA	Study	Group		

�  Chinese	MSA	Study	Group	

�  Multicentre	registry	of	the	German	Competence	Network	
on	Parkinson’s	disease	(2005,	30	centres)	



EPIDEMIOLOGY	

� A	rare	disease	with	annual	incidence	about	0,6	
per	100.000	per	year	

�  3	per	100.000	per	year	in	population	older	than	
50	yrs	

� Prevalence	ranges	from	1,9	to	4,9	per	100.000	
inhabitants	(similar	to	those	of		Huntington	and	
motor	neuron	diseases)	



CLINICAL	HALLMARKS	

•  Parkinsonism	

•  Cerebellar	ataxia	

•  Autonomic	failure	

•  Pyramidal	symptoms/signs	

�  MSA-p=	predominant	parkinsonian	(68%)	

�  MSA-c=	predominant	cerebellar	(32%)	



NON	MOTOR		
SLEEP	
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CLINICAL	PRESENTATION	OF	MSA	





Milestones of disease advancement and total disease course. 
O'Sullivan S S et al. Brain 2008;131:1362-1372 
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Dx= diagnosis of motor syndromes 
 
C= cognitive disability 
D= dysarthria or dysphagia 
F= frequent falls 
R= residential care 
U= urinary catheter 
W= wheelchair 
 



DIAGNOSIS	

�  Niall	Quinn	1989:	“The	nature	of	the	beast”	

�  First	Consensus	Criteria	1998	

�  Second	Consensus	Criteria	2008	(simple	and	include	
neuroimaging	features)	

�  Validation	2009:	sensitivity	with	new	consensus	“possible	
category”	was	higher,	and	PPV	marginally	higher,	than	for	
clinical	diagnosis	with	old	consensus	“possible	
category”		(sensitivity	of	new=	41	%	vs	28%	of	old)	
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Requires	neuropathologic	finding	of	widespread	and	
abundant	central	nervous	system	glial	cytoplasmic	
inclusions	(GCIs)	that	are	positive		for	a-synuclein,	in	
association	with	neurodegeneration	in	striato-nigral	or	
olivo-ponto-cerebellar	structures. 

DEFINITE	MSA	





PROGNOSIS	
�  More	severe	and	disabling	than	PD	(4%	of	prolonged	

survival,	Petrovich		2012,	Calandra	2013)	

�  The	most	important	early	clinical	prognostic	feature	
regarding	survival	is	“early	autonomic	dysfunction”	

�  Sudden	death	is	7	times	as	common	in	patients	with	
autonomic	predominance	and	may	occur	even	in	pt	with	
tracheostomy	

�  Female,	older	age	of	onset,	shorter	interval	until	clinical	
milestones	are	reached	predict	shorter	survival	time	

�  No	differences	between	MSA-p	and	MSA-c	









Stridor	is	categorized	as	early	if	presenting	within	3	years	of	disease	onset.		



p= 0.0139 





CLINICAL	PRESENTATION	&	
NATURAL	HISTORY	

�  Motor	(Parkinsonian	or	cerebellar)	presentation	is	more	
common	than	autonomic	except	urogenital	dysfunction	

�  Onset	55-60	yrs	(range=33-83	yrs)	

�  Mean	survival	7-9	yrs	with	substantial	variation	

�  In	Europe	and	USA,	MSA-p	is	more	common	than	MSA-c	
(60%	vs	40%)	

�  In	Japan	MSA-c	is	more	common	than	MSA-p																	
(84%	vs	16%)	



Rare	presentations	

�  Severe	autonomic	failure		

�  Nocturnal	Stridor	

�  Dystonia	(“Pisa” syndrome)	

�  Lower	limb	tremor	



Early	diagnosis	(<	3	yrs)	

•  Diagnosis	is	easy	but	after	5	years	of	disease!	

•  Parkinsonian	onset:	“red	flags”	with	>	95%	

specificity	for	MSA-P	occur	after	3	years	

•  Cerebellar	onset:	SCA	1,2,3,6,7,12,17;	ataxia	with	

oculomotor	apraxia	(aprataxin	mutation;	fragile-X-

associated	tremor	ataxia	syndrome;	FMR1	gene	mutation	

in	4	%	of	MSA-c)	

•  Autonomic	onset:	synucleinopathies	





RBD in MSA 

•  May be the first symptoms of MSA 
•  Much less evident male preponderance and not related to any 

demographic and clinical features and cognitive dysfunction 
•  May be associated with non REM sleep motor abnormalities, and 

sleep related breathing disorders 
•  May evolves to a status dissociatus 





Of the 348 (37%) 
converters over 
953 subjects with 
iRBD only 18 
(2%) evolves in 
MSA  













TOOLS		
recognized	by	consensus	2008	

•  Clinical	(history	&	Neurological	examination)	
•  Presence	and	duration	of	Levodopa	response	
•  Brain	MRI	(atrophy	of	putamen,Middle	cerebellar	peduncles,	pons	or	cerebellum)	

•  FDG-PET	(hypometabolism	in	putamen	brainstem	or	cerebellum)	

•  Presynaptic	nigrostriatal	dopaminergic	denervation	on	
SPECT	or	PET	



Routine	Brain	MRI	

•  Routine	MRI	rules	out	other	cause	of	non	dopa	responsive	parkinsonism	

(vascular,		normal	pressure	hydrocephalus)	and	lesions	of	the	

cerebellum	

•  Severe	ponto-cerebellar	atrophy	in	MSA-c	

•  T2	MRI:		

–  “hot	cross	bun”	in	the	pons																										(observed	also	in	SCA2	and	3,	and	vCJD)	

–  Signal	loss	in	dorsolateral	putamen	with	hyperintense	lateral	rim	in	FLAIR	
(specific	but	little	sensitive	at	1,5	T,	aspecific	at	3T)	



Brain	MRI	
DWI,	spectroscopy,	morphometry	

•  Fractional	anisotropy	and	apparent	diffusion	coefficient	
changes	are	present	prior	of	T2	MRI	alterations	and	are	
useful	to	differentiate	MSA	from	PD	and	in	case	of	
cerebellar	presentation	

•  Magnetic	resonance	spectroscopy	
•  Voxel	based	morphometry	and	tractography	are	not	

appropriate	for	diagnostic	work-up	but	offer	research	
insights	

•  Morphometric	measurements	of	midbrain,	pons	can	
distinguish	MSA-p	from	PSP	and	of	superior	cerebellar	
peduncle	MSA-p	from	PD	



Functional		
imaging	

•  PET	with	18F-dopa	(presynaptic	dopaminergic	marker)	
and	with	raclopride	(D1	striatal)		poorly	distinghish	MSA-
p	from	PD	and	other	parkinsonism	

•  PET-FDG	show	low	metabolism	in	the	brainstem	and	
cerebellum	in	MSA-c	

•  SPECT-	DAT	SCAN	(dopamine	transporter,	nigro-striatal	
pathway)	is	useless	in	MSA-p	may	be	useful	in	case	of	
cerebellar	(MSA-c),	autonomic	and	sleep	onset	

•  SPECT-IBZM	(D2	striatal	ligand)	little	value	



OTHER	TOOLS	

•  Autonomic	function	tests		
–  cardiovascular	function	
–  Bladder	

•  Sleep	evaluation	(polysomnography)	
•  Olfactory	evaluation	

•  Cardiac	SPECT	–MIBG	(post-ganglionic	cardiac	denervation)	
•  Transcranial	sonography		



INVESTIGATIONS	

•  Each	of	the	methods	listed	has		

–  only	suboptimal	accurancy	at	the	onset	of	the	disease	

– most	studies	have	been	done	in	clinically	definite	MSA	when	

investigations	have	little	significance	in	the	diagnosis	of	MSA		



The	conundrum	of	the	early	diagnosis	(<	3	yrs)	
of	MSA	

ONSET	

•  SLEEP	(RBD,	others)	

POSSIBLE	DIAGNOSIS	

•  iRBD,	PD,	DLB,	MSA	



The	conundrum	of	the	early	diagnosis	(<	3	yrs)	
of	MSA	

ONSET	

•  AUTONOMIC	

POSSIBLE	DIAGNOSIS	

•  PAF,	AAG,	PD,	DLB,	MSA	



The	conundrum	of	the	early	diagnosis	(<	3	yrs)	
of	MSA	

ONSET	

•  CEREBELLAR	

POSSIBLE	DIAGNOSIS	

•  ILOCA,	SCA,	FXTAS,	MSA-C	



Cerebellar	signs	

•  Cerebellar	Ataxia	occurs	in	64%	of	MSA	

•  Limb	kinetic	ataxia,	scanning	dysarthria	and	cerebellar	

oculomotor	disturbances	are	also	common	



The	conundrum	of	the	early	diagnosis	(<	3	yrs)	
of	MSA	

ONSET	

•  PARKINSONISM	

POSSIBLE	DIAGNOSIS	

•  PD,	MSA	P,	PSP,	CBD	



Parkinsonism	

•  Rigidity,	bradykinesia,	postural	instability	occur	in	90%	of	MSA	
•  Resting	tremor	is	less	frequent	(10-30	%	compared	to	60-70	%	

of	PD)	
•  Benefit	from	levodopa	is	NOT	sustained	but		transient	response	

occur	in	30-40%	of	MSA	using	larger	dosages	than	in	PD	(facial	
dystonia	occurs	more	frequently	than	limb	dyskinesia)	

•  Progression	is	fast	(UPDRS	III	motor	score	28%	per	year	in	MSA	
vs	4%	in	PD,	Seppi	2005;	UMSARS	I	hystory	review	35%,	
UMSARS	III	motor	score	57%,	Geser	2006)	



Cognitive and MSA 

•  Cognitive impairment is not a feature of MSA 
and until recently would have been regarded 
as a reason to reconsider the diagnosis 

 
•  Studies with neuropathological ascertainment 

of MSA, cognitive impairment has been 
recorded in 14–18% of cases  



Cognitive and MSA 

Cognitive impairment, consisting of visuospatial 
and constructional dysfunction, impairment of 
verbal fluency, dysexecutive syndrome and 
depression has been described to be more 
severe and widespread in patients with MSA-P 
than in patients with MSA-C. 





Making	an	early	diagnosis	of	
MSA	is	difficult	but	you	can	
get	it	if	you	have	knowledge	

of	sleep,	autonomic,	
cerebellar	and	parkinsonian	

disorders!!!	

Take	home	message	


