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Abstract 

 We investigated the family histories of 157 Japanese patients with probable or 

possible multiple system atrophy (MSA). A family history of neurodegenerative 

disorders was only detected in three MSA patients (1.9%). We evaluated these patients 

by careful neurological examination, neuroimaging studies, and genetic studies to 

exclude hereditary spinocerebellar ataxia with a similar clinical phenotype to MSA. The 

results indicated that one of them had a family history of MSA. Although the familial 

presence of neurodegenerative disorders is rare in MSA patients, the existence of such 

cases suggests that MSA may have a genetic background. 

 

1. Introduction 

 Multiple system atrophy (MSA) is an adult-onset sporadic neurodegenerative 

disease that is clinically characterized by various combinations of poorly 

levodopa-responsive parkinsonism, cerebellar dysfunction, autonomic failure, and 

pyramidal tract involvement [1]. Neuropathologically, MSA is characterized by variable 

neuronal loss and gliosis in the putamen, substantia nigra, pontine nuclei, cereballar 
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cortex, inferior olive, and intermediolateral column of the spinal cord. Particularly, 

characteristic neuropathology of MSA is the presence of glial cytoplasmic inclusions 

(GCIs) containing alpha-synuclein in the oligodendrocytes [2, 3].  Therefore MSA is 

classified as a member of “alpha-synucleinopathy” together with Lewy body disease 

and Parkinson’s disease [3]. At present, the clinical diagnosis of MSA is based on the 

Consensus Criteria (Gilman et al, 1999) [1]. The aetiology of MSA is unknown and it is 

considered to be a sporadic disorder with onset in adulthood. However, a familial case 

of MSA was recently reported [4] and such familial occurrence has potential 

implications for the aetiology of this disorder. Therefore, we investigated the family 

histories of patients with MSA to detect any familial cases. 

  

2. Patients and Methods 

 We retrospectively reviewed the medical records of 157 Japanese patients with 

probable or possible MSA who were referred to Hokkaido University Hospital, 

Hokuyukai Neurology Hospital, Sapporo Minami National Hospital, and Ebetsu City 

Hospital between 1982 and 2004. The diagnosis of MSA was based on the Consensus 
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Criteria except for the item of family history [1]. There were 78 men and 79 women. 

One hundred and eighteen patients (75%) were classified as MSA-C (87 had probable 

MSA and 31 had possible MSA) and 39 patients were classified as MSA-P (13 had 

probable MSA and 26 had possible MSA). The mean age of onset was 57.7 ± 7.1 years 

(range: 38 – 78 years). 

 

3. Results and Case Reports 

 A family history of neurodegenerative disorders was only detected in 3 of the 157 

MSA patients (1.9%). Patient 1 (“probable MSA-P”) had a father who was diagnosed as 

having cortical cerebellar atrophy (CCA). Patient 2 (“probable MSA-C”) had a mother 

who was diagnosed as having Parkinson’s disease and Patient 3 (“probable MSA-P”) 

had an uncle who was also diagnosed as having Parkinson’s disease. 

 

3.1. Patient 1 

 Patient 1 first noticed progressive slowing of her gait at the age of 57 years. She 

was admitted to our hospital at the age of 58 years. Neurological examination revealed 
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orthostatic hypotension, bradykinesia, rigidity of all four extremities, mild truncal and 

limb ataxia, and extensor plantar responses with symmetrical brisk tendon reflexes. 

Brain magnetic resonance imaging (MRI) showed a hyperintense rim at the dorsolateral 

border of the left putamen as well as atrophy of the brain stem and the cerebellum with 

a “hot cross bun” sign (Fig.1-A, B). She was diagnosed as having “possible MSA-P”, 

and did not receive levodopa therapy. Over a four-year period from the onset, 

orthostatic hypotension gradually became worse and she was diagnosed as having 

“probable MSA-P” at the age of 61 years. Genetic testing excluded spinocerebellar 

ataxia (SCA) type1, 2, 3, 6, 8, 10, 12,14, and 17 as well as dentatorubral-pallidoluysian 

atrophy (DRPLA) and fragile X-associated tremor/ataxia syndrome (FXTAS). 

 Her father first noticed an unstable gait at the age of 65 years. He was referred to 

our hospital at the age of 70 years, by which time he showed ataxic dysarthria, ataxic 

gait, and ataxia of the trunk and limbs. No signs of parkinsonism or orthostatic 

hypotension were detected. Brain MRI showed mild cerebellar atrophy and a 

hyperintense rim at the dorsolateral border of the putamen without atrophy of the brain 

stem (Fig.1-C, D). At that time, he was tentatively diagnosed as having “CCA”. 
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However, he developed orthostatic hypotension after 6 months and showed extensor 

plantar responses 2 years later. At the age of 72 years, he was subsequently diagnosed as 

having “probable MSA-C”. By 76 years old, he was unable to walk without a cane. 

Because he switched to management by another hospital thereafter, we could no longer 

follow his clinical course in detail, but he died at the age of 83 years (18 years after the 

onset). Patient 1 had no first- or second-degree relatives with neurodegenerative 

disorders except for her father. 

 

3.2. Patient 2 

 Patient 2 first noticed a clumsiness of his hands at the age of 46 years, and his gait 

became unstable at 47 years. His symptoms gradually got worse and he was admitted to 

our hospital when he was 48 years old. Neurological examination revealed ataxic 

dysarthria, gaze-evoked nystagmus, limb ataxia, and gait ataxia. However, there was no 

evidence of orthostatic hypotension，parkinsonism, or corticospinal tract dysfunction. 

Brain MRI showed selective cerebellar atrophy and he was diagnosed as having “CCA” 

at that time. At the age of 50 years, he developed orthostatic hypotension，neurogenic 
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bladder, and extensor plantar responses with hyperreflexia. MRI showed severe atrophy 

of the brain stem and cerebellum with a “hot cross bun” sign (not shown). Over a period 

of seven years after the onset, his orthostatic hypotension gradually worsened. He was 

diagnosed as having “probable MSA-C” when he was aged 53 years. Although the 

patient was confined to a wheelchair, he had no signs of parkinsonism. Genetic testing 

excluded SCA 1, 2, 3, 6, 8, 10, 12,14, and 17 as well as DRPLA and FXTAS. 

 His mother was diagnosed as having Parkinson’s disease at the age of 74 years. 

Her response to levodopa therapy was good and brain MRI did not show any abnormal 

findings. She died of gastric cancer at the age of 89 years. No cerebellar ataxia was 

observed throughout her clinical course. 

 

3.3. Patient 3 

 Patient 3 noticed an unstable gait at the age of 65 years, and she was admitted to 

our hospital. Neurological examination revealed bradykinesia, rigidity, and postural 

instability, as well as resting tremor and postural tremor of the left hand. Brain MRI did 

not show any abnormalities. She was suspected of having “Parkinson’s disease” and 
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received levodopa therapy, but her response to levodopa was poor. Six months later, she 

complained of obstruction in the throat and paralysis of the vocal cord muscles was 

observed by laryngoscopy. At the age of 67 years, she developed orthostatic 

hypotension and neurogenic bladder, and she was diagnosed as having “probable 

MSA-P”. Brain MRI revealed mild atrophy of the brain stem and the cerebellum (not 

shown). 

 Her uncle was diagnosed as having Parkinson’s disease at the age of 67 years and 

his response to levodopa therapy was consistent with Parkinson’s disease. Thereafter, 

symptoms progressed and he began to fall frequently. Brain MRI did not show any 

abnormalities. At the age of 75 years, he suddenly died in another hospital and the cause 

of his was unclear.  

 

4. Discussion 

  Familial occurrence of MSA was only found in one of our subjects and the 

other MSA patients did not have any relatives who were diagnosed with MSA. In 1964, 

Lewis reported a family with orthostatic hypotension before Graham et al. first used the 
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term “MSA” in 1969 [5,6]. Because two members of this family had ataxia and 

parkinsonism in addition to orthostatic hypotension, they fulfilled the criteria for 

“probable-MSA”, but they also developed muscle atrophy and other family members 

presented with claw foot and diarrhea. These symptoms are not common in MSA, so the 

family might have had another neurological disease. Wüllner et al. reported a German 

family with MSA in 2004 [4]. Two members of the family fulfilled the criteria for 

“probable MSA”, and brain MRI showed changes that were typical of MSA. 

Furthermore, genetic studies excluded SCA 1, 2, 3, 6, 7, and 17. Although the members 

were not diagnosed as “definite MSA” (pathologically verified MSA), the clinical 

features were consistent with a diagnosis of “probable MSA”. In addition, Tsuji et al. 

recently reported 11 Japanese families with MSA through a nationwide survey [7].  

Unfortunately, the detail of their clinical features is unpublished at present.  We could 

not find any other reports of families with MSA during our search of the literature, so 

familial occurrence of MSA is very rare. In fact, a family history of a similar disorder is 

one of the exclusion criteria of the Consensus Criteria. The diagnosis of such cases 

needs to be based on careful neurological examination, neuroimaging studies, and 
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exclusion of hereditary SCA with a clinical phenotype resembling MSA. 

 Patients with MSA and a family history of other neurodegenerative disorders were 

also rare in our series. However, a higher frequency of neurological symptoms and 

neurological diseases was reported in the first-degree relatives of 60 European MSA 

patients than in controls [8]. In that study, three patients (5%) had a parent or brother 

with parkinsonism. In another report, five out of 38 MSA patients (13%) had at least 

one first-degree or second-degree relative with parkinsonism [9]. In our series, two out 

of 157 MSA patients had a family history of Parkinson’s disease. Kusumi et al. reported 

that the age- and sex- adjusted prevalence of Parkinson’s disease was 99.5 per 100,000 

population in Japan in 1992 [10]. Schrag et al. reported that the age- adjusted 

prevalence of MSA was 4.4 per 100,000 population in England [11]. Since the 

prevalence of Parkinson’s disease was very much higher than that of MSA, it is entirely 

possible that in our two families Parkinson’s disease occurred as an incidental 

phenomenon.  However MSA is neuropathologically classified as a form of 

“alpha-synucleinopathy” together with Parkinson’s disease and dementia with Lewy 

bodies. Shimo et al. reported a Japanese patient with definite MSA-P whose mother was 
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pathologically diagnosed as having Parkinson’s disease [12]. The existence of such 

families might indicate a common mechanism underlying “alpha-synucleinopathy” that 

can present as MSA or Parkinson’s disease. 

 Although MSA is still considered to be a sporadic disorder, a few families with a 

history of MSA and other neurodegenerative disorders do exist. This may indicate that 

MSA has a multigenetic aetiology. In addition, MSA-C was the most common 

manifestation in our study.  One hundred and eighteen patients (75%) were classified 

as MSA-C in our 157 MSA patients.  In the other report, 155 patients (67%) were 

classified as MSA-C in 230 Japanese MSA patients [13].  On the contrary, MSA-P was 

the most common manifestation in Europe [14]. The cause of this difference is unknown, 

but it is likely that some genetic factors may modify the clinical phenotype of MSA.  

Recently, interleukin-1A, Interleukin-8, intercellular adhesion molecule-1 and tumor 

necrosis factor gene polymorphisms were reported to increase the risk of MSA [15-17], 

but no association was found between MSA and polymorphism of the alpha-synuclein, 

synphilin, tau, APOE, and Fragile X genes [18-20]. Genetic analysis of families with 

MSA might shed more light on its genetic background.  



 Soma et al.-11 

 

Acknowledgement 

 This work was supported by a grant from the Ministry of Health, Labour and 

Welfare of Japan and a grant from The Akiyama Foundation.  

 

References 

[1] Gilman S, Low PA, Quinn N, Albanese A, Ben-Shlomo Y, Fowler CJ, Kaufmann H,  

Klockgether T, Lang AE, Lantos PL, Litvan I, Mathias CJ, Oliver E, Robertson D, 

Schatz I, Wenning GK. Consensus statement on the diagnosis of multiple system 

atrophy. J Neurol Sci 1999; 163: 94–98. 

[2] Wenning GK, Ben-Shlomo Y, Magalhaes M, Daniel SE, Quinn NP. 

 Clinicopathological study of 35 cases of multiple system atrophy. J Neurol  

 Neurosurg Psychiatry 1995 ; 58 : 160–166. 

[3] Wakabayashi K, Yoshimoto M, Tsuji S, Takahashi H.α-Synuclein immunoreactivity  

 in glial cytoplasmic inclusions in multiple system atrophy. Neurosci Lett 1998; 249:  

 180–182. 



 Soma et al.-12 

[4] Wüllner U, Abele M, Huebsch TS, Wilhelm K, Benecke R, Deuschl G,  

 Klockgether T. Probable multiple system atrophy in a German family. J Neurol  

 Neurosurg Psychiatry 2004; 75: 924–925. 

[5] Lewis P. Familial orthostatic hypotension. Brain 1964; 87: 719–728. 

[6] Graham JG, Oppenheimer DR. Orthostatic hypotension and nicotine sensitivity  

 in a case of multiple system atrophy. J Neurol Neurosurg Psychiatry 1969; 32:  

 28–34 

[7] Tsuji S, Momose Y, Goto J. Familial occurrence of multiple system atrophy:  

   A nationwide epidemiological study. Annual report of the Research Committee of  

   Ataxic Disease, Research on Specific Diseases, the Ministry of Health and Welfare, 

   Japan 2003; 49-50. (Japanese) 

[8] Nee LE, Gomez MR, Dambrosia J, Bale S, Eldridge R, Polinsky R. Environmental- 

  occupational risk factors and familial associations in multiple system atrophy:  

  a preliminary investigation. Clin Auton Res 1991; 1: 9–13. 

[9] Wenning GK, Wagner S, Daniel S, Quinn NP. Multiple system atrophy:sporadic  

 or familial? Lancet 1993; 342: 681 



 Soma et al.-13 

[10] Kusumi M, Nakashima K, Harada H, Nakayama H, Takahashi K. Epidemiology of  

 Parkinson’s disease in Yonago city, Japan: comparison with a study carried out 12  

 years ago. Neuroepidemiology 1996; 15: 201-207. 

[11] Schrag A, Ben-Shlomo Y, Quinn NP. Prevalence of progressive supranuclear palsy  

 and multiple system atrophy: a cross-sectional study. Lancet 1999; 354: 1771-1775. 

[12] Shimo Y, Takanashi M, Ohta S, Terashima K, Mori H, Shirai T, Miwa H,  

 Mizuno Y. A 56-year-old woman with parkinsonism, whose mother had Parkinson’s  

 disease. No To Shinkei 2001; 53: 495-505 

[13] Watanabe H, Saito Y, Terao S, Ando T, Kachi T, Mukai E, Aiba I, Abe Y,  

   Tamakoshi A, Doyu M, Hirayama M, Sobue G. Progression and prognosis in 

   multiple system atrophy: an analysis of 230 Japanese patients. Brain 2002; 125:  

   1070–1083. 

[14] Wenning GK, Ben-Shlomo Y, Magalhes M, Daniel SE, Quinn NP. Clinical features  

 and natural history of multiple system atrophy: an analysis of 100 cases. Brain 1994;  

 117: 835-845. 

[15] Combarros O, Infante J, Llorca J, Berciano J. Interleukin-1A (-889) genetic   



 Soma et al.-14 

polymorphism increases the risk of multiple system atrophy. Mov Disord 2003; 

18 :1385-1386 

[16] Infante J, Llorca J, Berciano J, Combarros O. Interleukin-8, intercellular adhesion  

    molecule-1 and tumour necrosis factor-alpha gene polymorphisms and the risk for 

    multiple system atrophy. J Neurol Sci. 2005; 228:11-13. 

[17] Nishimura M, Kuno S, Kaji R, Kawakami H. Influence of a tumor necrosis factor 

   gene polymorphism in Japanese patients with multiple system atrophy. Neurosci 

   Lett. 2005; 374:218-221.   

[18] Morris HR, Vaughan JR, Datta SR, Bandopadhyay R, Rohan De Silva HA,  

Schrag A, Cairns NJ, Burn D, Nath U, Lantos PL, Daniel S, Lees AJ, Quinn NP,  

Wood NW. Multiple system atrophy / progressive supranuclear palsy: alpha- 

synuclein, synphilin, tau, and APOE. Neurology 2000; 55: 1918-1920 

[19] Garland EM, Vnencak-Jones CL, Biaggioni I, Davis TL, Montine TJ,  

 Robertson D. Fragile X gene premutation in multiple system atrophy. J Neurol Sci  

 2004; 227: 115-118 

[20] Yabe I, Soma H, Takei A, Fujiki N, Sasaki H. No association between FMR1   



 Soma et al.-15 

 premutations and multiple system atrophy. J Neurol. 2004; 251: 1411-1412. 

Figure Legend  

Figure 1.  Proton-density weighted axial magnetic resonance images at the level of the 

basal ganglia (A, C) and the brainstem (B), and T1 weighted sagittal magnetic 

resonance image (D). A and B; patient 1, C and D; the father of patient 1. A and C 

shows a hyperintense rim at the dorsolateral border of the left putamen. B shows a “hot 

cross bun” sign. D shows cerebellar atrophy, but no atrophy of the brain stem.  
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