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Stages of glial inclusion pathology in multiple system pathology
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Multiple system atrophy (MSA) is a sporadic neurodegenerative disease of
unknown etiology. There are two major clinical phenotypes: MSA-P with predominant parkinsonian
features and MSA-C with predominant cerebellar ataxia. The former is correspond to the previous
striatonigral degeneration (SND) and the latter is olivopontocerebellar atrophy (OPCA). Shy-Drager
syndrome (SDS) is another subtype of MSA and characterized by the presence of prominent autonomic
dysfunctions, but has been discouraged in the recent MSA criteria (Gilman, 1999) because of the
commonality of the feature in all forms of MSA. Analyses of 99 MSA brains revealed that GCl was an
excellent biomarker representing the degree of disease progress of MSA. GCI profiles in this study
revealed the presence of some subtypes in each clinical phenotype. The combination of four GCI
curves in restricted brain regions enabled us to classify the MSA progression into four stages.
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