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Neurosphere formation is an independent predictor of clinical outcome in 

malignant glioma. 
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Renewable neurosphere formation in culture is a defining characteristic of certain brain 
tumor initiating cells. This retrospective study was designed to assess the relationship among 
neurosphere formation in cultured human glioma, tumorigenic capacity, and patient clinical 
outcome. Tumor samples were cultured in neurosphere conditions from 32 patients with 
glioma, including a subpopulation of 15 patients with primary glioblastoma. A subsample of 
renewable neurosphere cultures was xenografted into mouse brain to determine if they were 
tumorigenic. Our study shows that both renewable neurosphere formation and tumorigenic 
capacity are significantly associated with clinical outcome measures. Renewable neurosphere 
formation in cultured human glioma significantly predicted an increased hazard of patient 
death and more rapid tumor progression. These results pertained to both the full population of 
glioma and the subpopulation of primary glioblastoma. Similarly, there was a significant 
hazard of progression for patients whose glioma had tumorigenic capacity. Multivariate 
analysis demonstrated that neurosphere formation remained a significant predictor of clinical 
outcome independent of Ki67 proliferation index. In addition, multivariate analysis of 
neurosphere formation, tumor grade and patient age, demonstrated that neurosphere 
formation was a robust, independent predictor of glioma tumor progression. Although the 
lengthy duration of this assay may preclude direct clinical application, these results 
exemplify how neurosphere culture serves as a clinically relevant model for the study of 
malignant glioma. Furthermore, this study suggests that the ability to propagate brain tumor 
stem cells in vitro is associated with clinical outcome. 
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