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	Abstract Body:
	Purpose
Investigate quantitative parameters derived by histogram analysis of diffusion and diffusion tensor imaging of glioblastomas as markers for clinical outcome.
Materials & Methods
As part of The Cancer Genome Atlas (TCGA) MRI characterization project of the National Cancer Institute, the multi-institutional TCGA Glioma Phenotype Research Group has been investigating MRI, including diffusion imaging and diffusion tensor imaging, as a means of predicting clinical outcomes for glioblastoma patients. For the current work, quantitative histogram analysis was performed on apparent diffusion coefficient (ADC) and fractional anisotropy (FA) maps for correlation with clinical outcomes. Small, noninclusive regions of interest (ROI) were selected manually within cerebrospinal fluid (CSF), normal-appearing corpus callosum (usually splenium but placed in the genu if tumor involved the splenium), and normal-appearing white matter (centrum semiovale) to obtain characteristic values for these sites. Voxel ADC and FA values were normalized by the characteristic values measured in the ROIs. The volume of tumor was defined on the basis of the b = 0 diffusion image by application of an Otsu thresholding method using the NIH ImageJ software. Mean, median, standard deviation, skew, and kurtosis of the normalized ADC and FA histograms were computed from voxels within tumor. Tumor volume also was computed. The diffusion histogram analysis has been performed on 39 of the TCGA glioblastomas at the current time. Eighteen of these data sets also included DTI. Clinical data including time to tumor progression and time to death are publicly available and were correlated with diffusion parameters. Linear correlation was performed between the diffusion and clinical parameters. As part of prior analysis, at least three neuroradiologists (from a panel of six) independently reviewed each MRI of 75 glioblastoma patients in the TCGA database. All images were evaluated according to 26 imaging features (VASARI feature set, https://wiki.nci.nih.gov/display/CIP/VASARI). Multireader assessment of each tumor was reduced to a single score for each feature. Correlations also were performed to assess agreement with the neuroradiologist interpretation.
Results
Tumor volume obtained from the b = 0 images strongly correlated with area measurements performed by neuroradiologists computed as the product of orthogonal tumor dimensions (p<0.001, r = 0.82). No correlation was found between tumor volume and time to tumor progression or time to death. However, the mean tumor ADC normalized by CSF ADC is significantly correlated with time to tumor progression (p = 0.02, r= 0.5).
Conclusion
Higher ADC may reflect lower cellularity in tumors with delayed time to progression. Histogram analysis of diffusion and DTI potentially may assist in predicting clinical outcome. 
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