

TABLE 1. Correlations of tensor metrics, controlled for the effect of diagnosis, age and gender

	Tensor metric
	
	
	
	
	
	
	
	
	
	

	
	
	Cs
	
	
	
	
	
	
	
	
	
	

	FA
	Pearson´s R
	-.552
	FA
	
	
	
	
	
	
	
	
	

	
	p-value
	< .001
	
	
	
	
	
	
	
	
	
	

	RA
	Pearson´s R
	-1.000
	.557
	RA
	
	
	
	
	
	
	
	

	
	p-value
	< .001
	< .001
	
	
	
	
	
	
	
	
	

	Cp
	Pearson´s R
	-.937
	.584
	.912
	Cp
	
	
	
	
	
	
	

	
	p-value
	< .001
	< .001
	< .001
	
	
	
	
	
	
	
	

	Cl
	Pearson´s R
	-.898
	.541
	.943
	.673
	Cl
	
	
	
	
	
	

	
	p-value
	< .001
	< .001
	< .001
	< .001
	
	
	
	
	
	
	

	L
	Pearson´s R
	.211
	.075
	-.175
	-.191
	< .001
	L
	
	
	
	
	

	
	p-value
	.165
	.596
	.256
	.213
	.999
	
	
	
	
	
	

	p
	Pearson´s R
	.195
	-.079
	-.183
	-.194
	.006
	.890
	p
	
	
	
	

	
	p-value
	.205
	.580
	.240
	.214
	.972
	< .001
	
	
	
	
	

	AD
	Pearson´s R
	.034
	.209
	-.008
	-.002
	.106
	.882
	.880
	AD
	
	
	

	
	p-value
	.826
	.137
	.958
	.989
	.508
	< .001
	< .001
	
	
	
	

	MD
	Pearson´s R
	.195
	-.078
	-.183
	-.193
	.007
	.892
	1.000
	.881
	MD
	
	

	
	p-value
	.206
	.589
	.241
	.214
	.968
	< .001
	< .001
	< .001
	
	
	

	RD
	Pearson´s R
	.213
	-.226
	-.209
	-.149
	-.105
	.815
	.973
	.779
	.973
	RD
	

	
	p-value
	.151
	.103
	.163
	.316
	.502
	< .001
	< .001
	< .001
	< .001
	
	

	q
	Pearson´s R
	-.306
	.804
	.310
	.339
	.328
	.403
	.281
	.627
	.284
	.214
	q

	
	p-value
	.031
	< .001
	.030
	.016
	.026
	.003
	.046
	< .001
	.044
	.116
	



AD = axial diffusivity; CI = linear tensor; Cp = planar tensor; Cs = spherical tensor; FA = fractional anisotropy; L = the total magnitude of the diffusion tensor; MD = mean diffusivity; p = pure isotropic diffusion; q = pure anisotropic diffusion; RA = relative anisotropy; RD = radial diffusivity 





TABLE 2. Multivariate analysis (between-groups) of diffusion tensor imaging (DTI)-derived tensor metrics and age showing the statistical differences between means of normal-brain and brain-with- as glioblastoma multiforme (GBM) groups for the independent variables included in the analysis

	Variable
	Healthy brains
	Brains with GBM
	Wilks' Lambda
	F test
	p-value

	
	Mean
	SD
	Mean
	SD
	
	
	

	Cs (spherical tensor)
	.747091
	.026938
	.768395
	.042299
	.915
	3.341
	.076

	FA (fractional anisotropy)
	.287029
	.011517
	.254082
	.026761
	.607
	23.341
	< .001

	RA (relative anisotropy)
	.233436
	.025491
	.209370
	.033559
	.855
	6.088
	.018

	Cp (planar tensor)
	.138366
	.013823
	.136635
	.036218
	.999
	.036
	.850

	Cl (linear tensor)
	.114543
	.013991
	.098463
	.011930
	.711
	14.621
	.001

	L (total magnitude of the diffusion tensor)
	.002277
	.000087
	.002117
	.000147
	.691
	16.077
	< .001

	p (pure isotropic diffusion)
	.002107
	.000077
	.001959
	.000134
	.681
	16.893
	< .001

	AD (axial diffusivity)
	.001548
	.000044
	.001399
	.000087
	.461
	42.052
	< .001

	MD (mean diffusivity)
	.001217
	.000044
	.001132
	.000078
	.685
	16.526
	< .001

	RD (radial diffusivity)
	.001051
	.000050
	.000997
	.000078
	.852
	6.237
	.017

	q (pure anisotropic diffusion)
	.000452
	.000036
	.000367
	.000047
	.483
	38.529
	< .001

	Age
	40.333
	21.502
	47.150
	15.187
	.965
	1.294
	.263



SD = standard deviation

TABLE 3. Independent variables included in the discriminant analysis. A, ordered by their Standardized Canonical Discriminant Function Coefficients (variables with larger coefﬁcients stand out as those that strongly predict allocation to each diagnosis). B, Within-groups correlation matrix depicts the participant variables ordered by absolute size of correlation (Pearson coefﬁcients) within function. The largest loadings for each discriminate function (AD was the largest) suggest the preference of diffusivity values that discriminates between normal- and brain-tumor groups. A value of 0.30 is considered as the cut-off between important and less important variables, notice that variables with (*) were not used in the analysis. C, unstandardized coefficients used to create a discriminant function operating just like a regression equation. Coefficients indicate the partial contribution of each variable to the discriminate function controlling for all other variables in the equation

	A
	B
	C

	Standardized Canonical Discriminant Function Coefficients
	Structure Matrix
	Canonical Discriminant Function Coefficients

	Variable
	Function
	Variable
	Function
	Variable
	Function

	
	1
	
	1
	
	1

	Cl (linear tensor)
	1.361
	AD (axial diffusivity)
	.748
	AD (axial diffusivity)
	11443.557

	Cs (spherical tensor)
	.962
	MD (mean diffusivity)*
	.568
	Cl (linear tensor)
	105.124

	AD (axial diffusivity)
	.806
	p (pure isotropic diffusion)*
	.566
	Cs (spherical tensor)
	26.804

	
	
	L (total magnitude of the diffusion tensor)*
	.553
	(Constant)
	- 48.295

	
	
	q (pure anisotropic diffusion)*
	.533
	
	

	
	
	Cl (linear tensor)
	.441
	
	

	
	
	RD (radial diffusivity)*
	.427
	
	

	
	
	FA (fractional anisotropy)
	.320
	
	

	
	
	RA (relative anisotropy)*
	.278
	
	

	
	
	Cs (spherical tensor)
	- .211
	
	

	
	
	Age*
	.124
	
	

	
	
	Cp (planar tensor)*
	.020
	
	






FIGURE 1. (A), FSL software algorithm used in the image postprocessing and data analyses. (B-E), Examples of acquired sequences in a patient with GBM and the tensor-metric maps generated for the data analyses: (B), axial T2-weighted; (C), post contrast axial T1-weighted; (D), axial diffusivity (AD) tensor map; and (E), fractional anisotropy (FA) tensor map. Notice how it might not be possible to perform an imaging diagnosis based only on a visual inspection of these maps.


FIGURE 2. Scatter matrix of the data variables grouped by diagnosis.


[bookmark: _GoBack]FIGURE 3. Visual demonstration of the effectiveness of the discriminant function. (A), histograms showing the distribution of discriminant scores for normal- and tumor-brains. (B), box plots of the average D scores. Both kinds of plots illustrate the distribution of the discriminant function scores for each group. The box-plots depict a visual demonstration of the excellent discrimination of the model by showing no overlap between groups.

