Neuroimaging Predictors of Survival, Pathology and Molecular Profiles in TCGA Glioblastomas
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Table 1: Neuroradiology derived imaging features were dichotomized and
analyzed to detect significant group differences in overall survival. To
assess the utility of neuroimaging features in predicting survival, several

and Verhaak classification. A further analysis was done using dichotomized
groups (high vs. low for each imaging feature). This analysis demonstrated
a significant association between low degree of contrast enhancement (O-

Verhaak, R.G., et al., Integrated genomic analysis identifies
clinically relevant subtypes of glioblastoma characterized by
abnormalities in PDGFRA, IDH1, EGFR, and NF1. Cancer Cell, 2010.

5%) and the Proneural subtype (p<0.01). Similarly, the mesenchymal
subtype was noted to have significantly lower rates of non-contrast
enhancement compared to other tumor subtypes (p<0.01).

models which included neuroimaging derived features and standard 17(1): p. 98-110
phenotypic predictors including age, gender and Karnofsky performance
score (KPS) at the time of surgery were modeled. The proportion of
contrast enhancement was significantly associated with poorer survival.
Further dichotomization of contrast enhancement revealed a strict

separation between 06-33% and 34-95%

enhancement, the proportion of the volume that appeared
to be necrotic tissue, and the proportion of the estimated
volume that appeared to be edematous tissue (Fig 1)

Flanders, AE., Freymann, BS., Kirby, J., Wintermark, M., Hammoud
DA, et. al.: Coordination of Multicenter Image Evaluation Using
Open Source Tools and the Annotation and Imaging Markup (AIM)
Data Service, Radiology Society of North American, November
2010.
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Genomics Data: With courtesy to Verhaak et. al, molecular
subtypes and mutation status for the TP53, PTEN, EGFR,
NF1 an IDH1 were obtained for each patient. (Fig 2)
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Figure 6: Further analysis was conducted comparing shape and size of
tumor to mutation status. EGFR mutant GBMs (n=11 of 49 patients with
imaging data) were significantly larger based on the T2-weighted FLAIR
images than wild type EGFR GBMs (p<0.05). TP53 mutant GBMs (9 of the
49 patients) were smaller than those that were wild type (p<0.006) based
on the T2-weighted FLAIR images. EGFR mutant GBMs (n=8) were
significantly larger than TP53 mutants (n=9, p<0.0005).
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Figure 3: Kaplan-Meier survival curves for comparing survival rates
between two dichotomized subgroups of contrast enhancement. The
proportion of enhancing was a statistically significant predictor of shorter
survival

Figure 1. Examples of imaging features for the VASARI feature set
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