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Useful References on the Diagnosis and 
Management of Multiple System Atrophy 
Introduction 
The following list is not exhaustive but is a starting point for understanding more about Multiple 
System Atrophy (MSA).  

Natural History 

Wenning GK, Geser F, Krismer F, et al & European Multiple System Atrophy Study Group. The 
natural history of multiple system atrophy: a prospective European cohort study 
Lancet Neurol 2013; 12: 264-274. http://www.ncbi.nlm.nih.gov/pubmed/23391524 Free PMC article 
 
Low PA, Reich SG, Jankovic J, et al. Natural history of multiple system atrophy in the USA: a 
prospective cohort study. Lancet Neurol 2015; 14: 710-719. 
http://www.ncbi.nlm.nih.gov/pubmed/26025783 Free PMC article 

Figueroa JJ, Singer W, Parsaik A, et al. Multiple system atrophy: prognostic indicators of survival. 
Mov Disord 2014; 29: 1151-7. http://www.ncbi.nlm.nih.gov/pubmed/24909319 Free PMC article 

Coon EA, Sletten DM, Suarez MD, et al. Clinical features and autonomic testing predict survival in 
multiple system atrophy. Brain 2015; 138: 3623-31. http://www.ncbi.nlm.nih.gov/pubmed/26369944 
Free PMC article 

Calandra-Buonaura G, Guaraldi P, et al. Multiple system atrophy with prolonged survival: is late 
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onset of dysautonomia the clue? Neurol Sci 2013; 34: 1875-8. 
http://www.ncbi.nlm.nih.gov/pubmed/23728718 

Petrovic IN, Ling H, Asi Y, et al. Multiple system atrophy-parkinsonism with slow progression and 
prolonged survival: a diagnostic catch Mov Disord 2012; 27: 1186-90. 
http://www.ncbi.nlm.nih.gov/pubmed/22806758 

Wenning GK, Ben Shlomo Y, Magalhaes M, et al. Clinical features and natural history of  
multiple system atrophy. An analysis of 100 cases. Brain 1994; 117: 835-45. 
http://www.ncbi.nlm.nih.gov/pubmed/7922469 
 
Schrag A, Wenning GK, Quinn N, et al. Survival in multiple system atrophy. Mov Disord 
2008; 23: 294-296. http://www.ncbi.nlm.nih.gov/pubmed/18044727 
 
Foubert-Samier A, Traon AP, Guillet F et al. Disease progression and prognostic factors in 
multiple system atrophy: A prospective cohort study. Neurobiol Dis 2020; 139: 104813 
https://www.ncbi.nlm.nih.gov/pubmed/32087288 Free article 
 
Kaufmann H, Norcliffe-Kaufmann L, Palma JA, et al. Autonomic Disorders Consortium. Natural 
history of pure autonomic failure: A United States prospective cohort. Ann Neurol 2017; 81: 287-
297. https://www.ncbi.nlm.nih.gov/pubmed/28093795 Free PMC article 

Diagnosis 

Koga S, Aoki N, Uitti RJ, et al. When DLB, PD, and PSP masquerade as MSA: an autopsy study of 
134 patients. Neurology 2015; 85: 404-12. http://www.ncbi.nlm.nih.gov/pubmed/26138942  Free 
PMC article                                 

Miki Y, Foti SC, Asi YT, et al Improving diagnostic accuracy of multiple system atrophy: a 
clinicopathological study. Brain 2019; 14: 2813-2827. 
https://www.ncbi.nlm.nih.gov/pubmed/31289815  

Klockgether T. The art of making a clinical diagnosis of multiple system atrophy. Brain. 2019; 14: 
2555-2557. https://www.ncbi.nlm.nih.gov/pubmed/31497860  

Joutsa J, Gardberg M, Röyttä M, et al. Diagnostic accuracy of parkinsonism syndromes by general 
neurologists. Parkinsonism Relat Disord 2014; 20: 840-4. 
http://www.ncbi.nlm.nih.gov/pubmed/24816002 

Kim HJ, Stamelou M, Jeon B. Multiple system atrophy-mimicking conditions: Diagnostic 
challenges. Parkinsonism Relat Disord. 2016; 22 Suppl 1: S12-5. 
http://www.ncbi.nlm.nih.gov/pubmed/26365777 

 
Kollensperger M, et al. Presentations, diagnosis and management of MSA in Europe: Final 
analysis of the European multiple system atrophy registry. Mov Disord 2010; 25: 2604-12. 
http://www.ncbi.nlm.nih.gov/pubmed/20922810 
 

http://www.ncbi.nlm.nih.gov/pubmed/23728718
http://www.ncbi.nlm.nih.gov/pubmed/23728718
http://www.ncbi.nlm.nih.gov/pubmed/22806758
http://www.ncbi.nlm.nih.gov/pubmed/22806758
http://www.ncbi.nlm.nih.gov/pubmed/22806758
http://www.ncbi.nlm.nih.gov/pubmed/7922469
http://www.ncbi.nlm.nih.gov/pubmed/18044727
https://www.ncbi.nlm.nih.gov/pubmed/32087288
https://www.ncbi.nlm.nih.gov/pubmed/28093795
http://www.ncbi.nlm.nih.gov/pubmed/26138942
http://www.ncbi.nlm.nih.gov/pubmed/26138942
http://www.ncbi.nlm.nih.gov/pubmed/26138942
https://www.ncbi.nlm.nih.gov/pubmed/31289815
https://www.ncbi.nlm.nih.gov/pubmed/31497860
http://www.ncbi.nlm.nih.gov/pubmed/24816002
http://www.ncbi.nlm.nih.gov/pubmed/24816002
http://www.ncbi.nlm.nih.gov/pubmed/24816002
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=26365777
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stamelou%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26365777
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jeon%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26365777
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim+H-J+and+stamelou
http://www.ncbi.nlm.nih.gov/pubmed/26365777
http://www.ncbi.nlm.nih.gov/pubmed/20922810


MSA Useful references 

  
 

3 
 

Schrag A, et al. Cross sectional prevalence survey of idiopathic Parkinson’s disease and 
parkinsonism in London. Br Med J 2000; 321: 21-22. 
http://www.ncbi.nlm.nih.gov/pubmed/10875828    Free PMC article 
 
Stankovic I, Quinn N, Vignatelli L, et al. Movement Disorder Society Multiple System Atrophy Study 
Group.  A critique of the second consensus criteria for multiple system atrophy. Mov Disord 2019; 
34: 975-984. https://www.ncbi.nlm.nih.gov/pubmed/31034671 Free PMC article 
 
Palma JA, Norcliffe-Kaufmann L, Kaufmann H. Diagnosis of multiple system atrophy.  
Auton Neurosci 2018; 211: 15-25 Review. https://www.ncbi.nlm.nih.gov/pubmed/29111419  Free 
PMC article 
 
Batla A, De Pablo-Fernandez E, Erro R, et al. Young-onset multiple system atrophy: Clinical and 
pathological features. Mov Disord 2018; 33: 1099-1107. 
https://www.ncbi.nlm.nih.gov/pubmed/30153390  
 
Kim HJ, Jeon BS. Multiple system atrophy with prolonged survival. Mov Disord 2012; 27: 1834. 
https://www.ncbi.nlm.nih.gov/pubmed/23225574  
 
Fianciulli A, Goebel G, Lazzeri G, et al.  Early distinction of Parkinson - variant of multiple system 
atrophy from Parkinson’s disease. Mov Disord 2019; 34: 440-441. 
https://pubmed.ncbi.nlm.nih.gov/30788854/ 
 
Wenning GK, Stankovic I, Vignatelli L, et al. The Movement Disorder Society Criteria for the 
Diagnosis of Multiple System Atrophy. Mov Disord. 2022 Jun;37(6):1131-1148. doi: 
10.1002/mds.29005. Epub 2022 Apr 21. https://pubmed.ncbi.nlm.nih.gov/35445419/ 
 
Cognition 
 
Stankovic I, Krismer F, Jesic A, et al and Movement Disorders Society MSA (MODIMSA) Study 
Group. Cognitive impairment in multiple system atrophy: a position statement by the 
Neuropsychology Task Force of the MDS Multiple System Atrophy (MODIMSA) study group. 
Lancet Neurol 2013; 12: 264-74. http://www.ncbi.nlm.nih.gov/pubmed/24753321 Free PMC article 
 
Brown RG, Lacomblez L, Landwehrmeyer BG, et al for the NNIPPS Study Group. 
Cognitive impairment in patients with multiple system atrophy and progressive 
supranuclear palsy. Brain 2010; 133: 2382-93. http://www.ncbi.nlm.nih.gov/pubmed/20576697  
Free article 
 
Siri C, Duerr S, Canesi M, et al. A cross-sectional multicenter study of cognitive and behavioural 
features in multiple system atrophy patients of the parkinsonian and cerebellar type. J Neural 
Transm (Vienna) 2013; 120: 613-8. https://www.ncbi.nlm.nih.gov/pubmed/23462799  
 
Dujardin K, Defebvre L, Krystkowiak P, et al. Executive function differences in multiple system 
atrophy and Parkinson's disease. Parkinsonism Relat Disord 2003; 9: 205-11. 
https://www.ncbi.nlm.nih.gov/pubmed/12618055 
  
Kawamura K, et al. Factors influencing the cognitive function in patients with multiple system 
atrophy. Mov Disord 2010; 25: 2891-2. https://www.ncbi.nlm.nih.gov/pubmed/20925069  
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Chang CC, et al. Cognitive deficits in multiple system atrophy correlate with frontal atrophy and 
disease duration. Eur J Neurol 2009; 16: 1144-50.  
https://www.ncbi.nlm.nih.gov/pubmed/19486137  
 
Balas M, Balash Y, Giladi N, et al. Cognition in multiple system atrophy: neuropsychological profile 
and interaction with mood. J Neural Transm (Vienna) 2010; 117: 369-75. 
https://www.ncbi.nlm.nih.gov/pubmed/20091064  
 
Treatment and management 
 
Eschlböck S, Wenning G, Fanciulli A. Evidence-based treatment of neurogenic orthostatic 
hypotension and related symptoms. J Neural Transm (Vienna). 2017 Dec;124(12):1567-1605. 
Epub 2017 Oct 22. Erratum in: J Neural Transm (Vienna). 2017 Nov 28;: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5686257/ 
 
 
Coon EA, Ahlskog JE. My Treatment Approach to Multiple System Atrophy. Mayo Clin Proc. 2021 
Mar;96(3):708-719. doi: 10.1016/j.mayocp.2020.10.005. 
https://pubmed.ncbi.nlm.nih.gov/33673922/ 

Kaufmann H, Freeman R, Biaggioni I, et al and NOH301 Investigators. Droxidopa for neurogenic 
orthostatic hypotension: a randomized, placebo-controlled, phase 3 trial. Neurology 2014; 83: 328-
35. http://www.ncbi.nlm.nih.gov/pubmed/24944260     Free PMC article 

Poewe W, Mahlknecht P, Krismer F. Therapeutic advances in multiple system atrophy and 
progressive supranuclear palsy. Mov Disord 2015; 30: 1528-38 Review. 
http://www.ncbi.nlm.nih.gov/pubmed/26227071 

Bensimon G, Ludolph A, Agid Y, et al & NNIPPS Study Group. 
Riluzole treatment, survival and diagnostic criteria in Parkinson plus disorders: the NNIPPS 
study. Brain 2009; 132: 156-71. http://www.ncbi.nlm.nih.gov/pubmed/19029129   Free PMC article 
 
Quinn N, Barker RA, Wenning GK. Are trials of intravascular infusions of autologous 
mesenchymal stem cells in patients with multiple atrophy currently justified and are they 
effective? Clin Pharm Ther 2008; 83: 663-5. http://www.ncbi.nlm.nih.gov/pubmed/18425088 
 
Lee PH, Lee JE, Kim HS, et al. A randomized trial of mesenchymal stem cells in multiple 
system atrophy. Ann Neurol 2012; 72: 32-40. http://www.ncbi.nlm.nih.gov/pubmed/22829267 
 
Krismer F, Poewe W, Seppi K. Comment: Autologous mesenchymal stem cells: Hope for patients 
with multiple system atrophy? Neurology 2019; 93: 25. 
https://www.ncbi.nlm.nih.gov/pubmed/31152012  
 
Hussain IF, Brady CM, Swinn MJ, et al. Treatment of erectile dysfunction with sildenafil 
citrate (Viagra) in parkinsonism due to Parkinson's disease or multiple system atrophy with 
observations on orthostatic hypotension. J Neurol Neurosurg Psychiatry 2001; 71: 371-4. 
http://www.ncbi.nlm.nih.gov/pubmed/11511713   Free PMC article 
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Young TM, Mathias CJ. The effects of water ingestion on orthostatic hypotension in two 
groups of chronic autonomic failure: multiple system atrophy and pure autonomic failure. 
J Neurol Neurosurg Psychiatry 2004; 75: 1737-41. http://www.ncbi.nlm.nih.gov/pubmed/15548493 
Free PMC article 
 
Meissner W, Laurencin C, Tranchant C, et al. Outcome of deep brain stimulation in slowly 
progressive multiple system atrophy: A clinico-pathological series and review of the 
literature. Park Relat Disord 2016; 24: 69-75. 
http://www.ncbi.nlm.nih.gov/pubmed/26778473 
 
Mathias CJ. Autonomic Diseases: Clinical features and laboratory evaluation J Neurol Neurosurg 
Psychiatry 2003: 74(Suppl 3); iii31-iii41. http://www.ncbi.nlm.nih.gov/pubmed/12933912 
Free PMC article 
 
Mathias CJ. Autonomic Diseases: Management   J Neurol Neurosurg Psychiatry 2003: 
74(Suppl 3); iii42-iii47. http://www.ncbi.nlm.nih.gov/pubmed/12933913  Free PMC article 
 
Rohrer G, Höglinger GU, Levin J. Symptomatic therapy of multiple system atrophy. Autonomic 
Neuroscience: Basic and Clinical 2018; 211: 26-30. 
https://www.autonomicneuroscience.com/article/S1566-0702(17)30163-7/pdf  
 
Chelban V, Houlden H. Updates on potential therapeutic targets in MSA. ACNR 2016; 15: 8-11. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5870010/  

Singer W, Dietz AB, Zeller AD et al. Intrathecal administration of autologous mesenchymal stem 
cells in multiple system atrophy. Neurology 2019; 93: 77-87. 
https://www.ncbi.nlm.nih.gov/pubmed/31152011 Free PMC article 

Investigations 

Imaging 

Umemura A, Oeda T, Hayashi R, et al. Diagnostic accuracy of apparent diffusion coefficient and 
123I-metaiodobenzylguanidine for differentiation of multiple system atrophy and Parkinson's 
disease. PLoS One. 2013; 8: e61066. http://www.ncbi.nlm.nih.gov/pubmed/23613784  Free PMC 
article 

Schrag A, Good CD, Miszkiel K, et al. Differentiation of atypical parkinsonian 
syndromes with routine MRI. Neurology 2000; 54: 697-702. 
http://www.ncbi.nlm.nih.gov/pubmed/10680806 
 
Kraft E, Trenkwalder C, Auer DP. T2*-weighted MRI differentiates multiple system atrophy 
from Parkinson's disease. Neurology 2002; 59: 1265-7. 
http://www.ncbi.nlm.nih.gov/pubmed/12391363  
  
Brooks DJ, Seppi K and Neuroimaging working group on MSA. Proposed neuroimaging 
criteria for the diagnosis of multiple system atrophy. Mov Disord 2009; 24: 949-64. 
http://www.ncbi.nlm.nih.gov/pubmed/19306362 
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1167. http://www.ncbi.nlm.nih.gov/pubmed/11104200  
 
Teune LK, Bartels AL, de Jong BM, et al. Typical cerebral metabolic patterns in 
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http://www.ncbi.nlm.nih.gov/pubmed/20669302  
 
Treglia G, Stefanelli A, Cason E, et al. Diagnostic performance of iodine-123-
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multiple-system atrophy: A systematic review and a meta-analysis. Clin Neurol Neurosurg 2011; 
113: 823-9. http://www.ncbi.nlm.nih.gov/pubmed/21962800  
 
Chelban V, Bocchetta M, Hassanein S, et al. An update on advances in magnetic resonance 
imaging of multiple system atrophy. J Neurol 2019; 266: 1036-1045. 
https://www.ncbi.nlm.nih.gov/pubmed/30460448  
Free PMC article 
Alonso-Canovas A, Tembl Ferrairo JI, Martinez-Torres I, et al. Transcranial sonography in atypical 
parkinsonism: How reliable is it in real clinical practice? A multicentre comprehensive study. 
Parkinsonism Relat Disord 2019; 68: 40-45 https://www.ncbi.nlm.nih.gov/pubmed/31621617  
 
Paviour DC, Price SL, Jahanshahi M, et al. Longitudinal MRI in progressive supranuclear palsy 
and multiple system atrophy: rates and regions of atrophy. Brain 2016; 129: 1040-9. 
https://www.ncbi.nlm.nih.gov/pubmed/16455792  
 
Brenneis C, et al. Progression of brain atrophy in multiple system atrophy. A longitudinal VBM 
study. J Neurol 2007; 254: 191-6. https://www.ncbi.nlm.nih.gov/pubmed/17334661  
 
Minnerop M, et al. Voxel-based morphometry and voxel-based relaxometry in multiple system 
atrophy-a comparison between clinical subtypes and correlations with clinical parameters. 
Neuroimage 2007; 36: 1086-95. https://www.ncbi.nlm.nih.gov/pubmed/17512219  
 
Nicoletti G, Fera F, Condino F, et al. MR Imaging of Middle Cerebellar Peduncle Width: 
Differentiation of Multiple System Atrophy from Parkinson Disease. Radiology 2006; 239: 825-830. 
https://www.ncbi.nlm.nih.gov/pubmed/16714464  
 
Way C, Pettersson D, Hiller A. The ‘Hot Cross Bun’ Sign Is Not Always Multiple System Atrophy: 
Etiologies of 11 Cases. Journal of Movement Disorders 2019; 12: 27-30. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6369380/  
 
Brajkovic L, Kostic V, Sobic-Saranovic D, et al. The utility of FDG-PET in the differential diagnosis 
of Parkinsonism. Neurological Research, 2017; 39: 675-684. 
https://www.ncbi.nlm.nih.gov/pubmed/28378615  
 
Tripathi M, Dhawan V, Peng S, et al. Differential diagnosis of parkinsonian syndromes using F-18 
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https://www.ncbi.nlm.nih.gov/pubmed/23314836  
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