
Multiple system atrophy (MSA) is a sporadic, neu-
rodegenerative disorder, characterized by several 
combinations of parkinsonian, autonomic, cerebel-
lar and pyramidal signs1-5. The incidence is 0.6 cas-
es/100000/year and the prevalence ranges from 1.86 
to 4.9 cases/1000001. The term MSA defines a distinct 
clinicopathological entity, including olivopontocere-
bellar atrophy, striatonigral degeneration and Shy-
Drager syndrome, which have been described as dif-
ferent diseases for many years and still lead to termi-
nology confusion. The actual consensus tries to de-
fine the diagnostic criterions and recommends the 
term MSA-P when parkinsonian features predomi-
nate, and the term MSA-C when cerebellar signs rules 
the clinical picture. There is some doubt if the term 

Shy-Drager syndrome should be substitute, as most 
cases of MSA patients develop autonomic dysfunc-
tion during their course6. Horimoto et al.7 believe 
that some patients present a distinct form of MSA 
in which dysautonomic symptoms predominate, con-
sidering the utility to classify that form as MSA-A. 
Recently, neuroimaging studies, especially the MRI, 
have showed some alterations that, although not 
specific, may help the diagnostic of different forms 
of MSA. 

We report two MSA cases with different clinical 
features and their characteristic MRI alterations.

CASES 
Case 1 – A 57 year-old man, has presented erectile dys-
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function accompanied by urinary urgency since he was 53. 
Eighteen months after he noted gait and speech altera-
tion. On physical and neurological examination he present-
ed slurred speech, gait ataxia and bilateral appendicular 
cerebellar ataxia. The deep tendon reflexes were +++/4 and 
there was bilateral Babinski sign. Arterial pressure (AP) was 
130X80 mmHg and radial pulse frequency 60 bpm with the 
patient laying down; 100X70 and 70bpm when standing 
up. Brain MRI showed important pontine atrophy with the 
“cross sign” (Fig 1A) as well as cerebellar and brainstem at-
rophy (Fig 1B). Six months later he presented with the same 
complains and the same alterations on physical examina-
tion except for worsing on orthostatic hypotension: 120X80 
laying down and 80X0 standing up. Treatment with mid-
odrine started. After six months he presented nystagmus 

and many episodes of syncope. Then fludrocortisone start-
ed without success. In the last 6 months, he became aid-re-
quiring walking and presented intestinal constipation. His 
speech, the erectile dysfunction and the urgency inconti-
nence have worsened. There was no familiar history of neu-
rological disease. 

Case 2 – A 64 year-old woman presented diffuse pain 
since she was 60. A diagnosis of fibromyalgia was given. 
Four years later she complained of rigidity of arms and legs 
mainly on the right side. Levodopa started as the diagnosis 
of Parkinson’s disease was made but there was no improve-
ment. She reported urinary incontinence and insomnia al-
most every night in the last 2 years. There was progres-
sive deterioration of daily activities and she required aid 

Fig 1. Case 1. MRI: (A) Pontine atrophy with the “cross sign” in T1 image (arrow). (B) Cerebellar and 

brainstem atrophy in T1 image (arrow).

Fig 2. Case 2. MRI: (A) Marginal hyper intensity in T2 image (arrow). (B) Putaminal hypo intensity in 

T1 image (arrow).
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to walk. On general physical and neurological evaluation, 
she presented extrapyramidal rigidity (mainly on her right 
side), bradykinesia and some periods of akinesia. There was 
no rest or postural tremor, but the speech was slurred, very 
difficult to be understood. There was hyperreflexia with 
sinreflexia and Babinski sign on both sides. AP laying down 
was 149X90 and seated was 90X 50mmHg. Brain MRI shows 
sign alteration on lenticular nucleus (Fig 2A and 2B). She 
presented progressive deterioration. There was no neuro-
logical disease in her family.

DISCUSSION

We report two patients presenting two different 
forms of MSA, although in the first case cerebellar 
syndrome was the main feature and in the second 
case, parkinsonian symptoms were predominant. 
Both of them presented orthostatic hypotension 
and urinary incontinence (autonomic system altera-
tions).

In the first case, the disease started when the pa-
tient was 53 years old with autonomic dysfunction 
and progressed with cerebellar signs within one year 
and six months after onset. As the cerebellar signs 
clearly predominate, it is classified as MSA-C or olivo-
pontocerebellar atrophy using the old nomenclature. 
MRI of the brain showed the pontine “cross sign”, 
one more feature of this type of disease (Fig 1A). In 
the second case, diffuse pain was the first symptom, 
probably resulting from extrapyramidal rigidity that 
soon became evident with clear asymmetry (right 
side more intense than the left). Two years later au-
tonomic dysfunction and pyramidal signs have ap-
peared. Due to the predominance of parkinsonian 
signs this case was classified as MSA-P. She presented 
a more severe clinical picture and functional deteri-
oration, despite the same time of disease evolution. 

Watanabe et al.8 evaluating the progression of 
MSA in 230 Japanese patients concluded that pa-
tients presenting MSA-P have a more rapid func-
tional deterioration when compared to those with 
MSA-C. In the other hand, there was no difference 
in the survival time. 

Slurred speech was the patients main complain, 
limiting his daily activity. This disturb of speech is re-
ported by other authors9. Kluin et al.10, in his 46 MSA 
patients, found dysarthria in all of them, with differ-
ent degrees of hypokinetic, ataxia and/or spasmodic 
component. This same study reported that in patients 
with MSA-P hypokinetic dysarthria predominates as 
much as the hypomimic facial features, and lips or 
tongue tremor. 

Our patient number 2 presented insomnia. Ac-

cording to Ghorayeb et al.11, sleep disorders are more 
frequent in MSA (70% of patients) than in Parkin-
son’s disease (51%). The most common sleep disor-
der is fragmentation (53%), followed by early awake 
(33%) and insomnia (20%).

In the pathological analysis of 59 living patients 
who were considered to have MSA, Osaki et al.12 
tried to assess the sensibility of neurological evalua-
tion confronting it with Quinn’s criteria and the cri-
teria defined by the consensus. They concluded that 
both criteria are more sensitive in the early stage of 
the disease, compared to the clinical assessment, but 
they have the same accuracy as the neurological clini-
cal assessment in later stages of MSA. The majority of 
misdiagnosis patients on the study above had in fact 
supranuclear palsy4,12. MSA histopathological find-
ings include glial cytoplasmic inclusions and neuron 
loss that predominates in different areas according 
to the clinical form of presentation5,13,14. These inclu-
sions are constituted by alfa-synuclein, ubiquitin and 
tau protein6,15,16. 

MRI is a useful diagnostic tool in the early course 
of MSA-C and MSA-P. Horimoto et al.7 report that 
pontine “cross sign” and lenticular nucleus sign al-
teration appears early in MSA-C and MSA-P respec-
tively. Both of them appears lately in MSA-A. The 
characteristic T2 hyper intense sign in pons and mid-
dle cerebellar peduncle (“cross sign”) reflects pon-
tocerebellar fibers degeneration and despite very 
suggestive of MSA it can be found in other forms of 
parkinsonism17. Asato et al.18 have showed that the 
anteroposterior diameter of the inferior portion of 
the pons in MSA-C patients is lower when compared 
to patients in the control group or with progressive 
supranuclear palsy. Putaminal abnormalities may be 
present in MSA-P patients MRI, other findings include 
hypo intense sign of the putamen with marginal hy-
per intense sign in T2. Atrophy or hyper intense sign 
at the pons, middle cerebellar peduncle and cerebel-
lum may be seen. Putaminal atrophy is the most spe-
cific finds in MSA-P17. Our case number 2 presented 
putaminal hypo intensity (Fig 2B) as well as marginal 
hyper intensity (Fig 2A) in T2 images. 

It is hard to establish the differential diagnosis 
with Parkinson’s disease, as it can be seen in our case. 
Colosimo et al.19 found, among 27 pathologically con-
firmed cases of MSA, 16 within an early stage only 
with parkinsonism. They concluded that instability 
due to previous falls, lack of tremor, fast progression 
of the disease and poor response to levodopa may 
be the firsts symptoms of MSA. These same authors 
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refer to an early asymmetric beginning of parkinson-
ism in 43.7% of the patients with MSA, against 25% 
of the patients with Parkinson’s disease, although 
such asymmetry is not useful information for the dif-
ferential diagnosis. 

There is no specific treatment to MSA until the 
present, only symptomatic interventions20. 

Our cases are classified as likely MSA according 
to criteria in consensus, since the diagnosis of MSA 
is defined just with pathological analysis6. In the two 
cases, we try to contribute to the better acknowl-
edgement of different ways of MSA presentations. 
We mainly draw attention to the importance of a 
good neuroradiological assessment. We concluded 
that the brain MRI changes might increase the ac-
curacy diagnosis of MSA.

REFERENCES
	 1.	 Vanacore N. Epidemiological evidence on multiple system atrophy. J 

Neural Transm 2005;112:1605-1612.
	 2.	 Weimer LH. Neurogenic orthostatic hypotension and autonomic fail-

ure. In Rowland LP. Merrit’s Neurology. Philadelphia: Lippincott Wil-
lians and Wilkins, 2000:799-801.

	 3.	 Berciano J. Olivopontocerebellar atrophy. In Jankovic J, Tolosa E (Eds). 
Parkinson´s disease and movement disorders. Urban & Schwarzenberg, 
1988:131-151.

	 4.	 Litvan I, Goetz CG, Jankovic J, et al. What is accuracy of the clinical di-
agnosis of multiple system atrophy? A clinicopathologic study. Arch 
Neurol 1997;54:937-944.

	 5.	 Wenning GK, Ben-Shlomo Y, Magalhães M, Daniel SE, Quinn NP. Clin-
icopathological study of 35 cases of multiple system atrophy. J Neurol 
Neurosurg Psychiatry 1995;58:160-166.

	 6.	 Gilman S, Low P, Quinn N, et al. Consensus statement on the diagno-
sis of multiple system atrophy. Clin Auton Res 1998;8:359-362.

	 7.	 Horimoto Y, Aiba I, Yasuda T, et al. Longitudinal MRI study of multiple 
system atrophy: when do the findings appear, and what is the course? 
J Neurol 2002;249:847-854.

	 8.	 Watanabe H, Saito Y, Terao S, et al. Progression and prognosis in 
multiple system atrophy An analysis of 230 Japanese patients. Brain 
2002;125:1070-1083. 

	 9.	 Knopp DP, Barsottini OG, Ferraz HB. Multiple system atrophy speech 
assessment: study of five cases. Arq Neuropsiquiatr 2002;60:619-623.

10.	 Kluin KJ, Gilman S, Lohman M, Junck L. Characteristcs of the dysar-
thria of multiple system atrophy. Arch Neurol 1996;53:545-548.

11.	 Ghorayeb I, Bioulac B, Tison F. Sleep disorders in MSA. J Neural Transm 
2005;112:1669-1675.

12.	 Osaki Y, Wenning GK, Daniel SE, et al. Do published criteria improve 
clinical diagnostic accuracy in multiple system atrophy? Neurology 
2002;59:1486-1491. 

13.	 Ozawa T, Paviour D, Quinn NP, et al. The spectrum of pathological 
involvement of the striatonigral and olivopontocerebelar systems 
in multiple system atrophy: clinicopathological correlations. Brain 
2004;127:2657-2671. 

14.	 Gilman S, Little R, Johanns J, et al. Evolution of sporadic olivopontocere-
belar atrophy into multiple system atrophy. Neurology 2000;55:527-532.

15.	 Miller DW, Johnson JM, Solano SM, Hollingsworth ZR, Standaert 
DG, Young AB. Absence of alpha-synuclein mRNA expression in nor-
mal and multiple system atrophy oligodendroglia. J Neural Transm 
2005;112:1613-1624.

16.	 Gilman S, May SJ, Shults CW, et al. The North American Multiple Sys-
tem Atrophy Study Group. J Neurol Transm 2005;112:1687-1694.

17.	 Seppi K, Schocke MF, Wenning GK, Poewe W. How to diagnose 
MSA early: the role of magnetic resonance imaging. J Neural Transm 
2005;112:1625-1634. 

18.	 Asato R, Akiguchi I, Masunaga S, Hashimoto N. Magnetic resonance 
imaging distinguishes progressive supranuclear palsy from multiple 
system atrophy. J Neural Transm 2000;107:1427-1436.

19.	 Colosimo C, Albanese A, Hughes AJ, de Bruin VMS, Lees AJ. Some spe-
cific clinical features differentiate MSA (striatonigral variety) from Par-
kinson’s disease. Arch Neurol 1995;52:294-298.

20.	 Colosimo C, Tiple D, Wenning GK. Management of MSA: state of the 
art. J Neurol Transm 2005;112:1695-1704.


