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Supplementary Online Table 1

Conventional MRI parameters of the VASARI standardized feature set 

Feature Description and assigned value

Side of Tumor Center Left = 1, Right = 2, Center/Bilateral = 3

Enhancement Quality 

1, 2

None = 0, Indeterminate = 1, Mild = 2, Marked = 3

Cysts Indeterminate = 0, Absent = 1, Present = 2

Multifocal or Multicentric Indeterminate = 0, Gliomatosis = 1, Focal = 2, Multifocal = 3, Multicentric = 4

T1/FLAIR Ratio Indeterminate = 0, Expansive = 1, Mixed = 2, Infiltrative = 3

Thickness of Enhancing Margin 

1, 2

Indeterminate = 0, LessThan = 1, Solid = 2, GreaterThan = 3

Definition of the Enhancing Margin 

1, 2

Indeterminate = 0, Poorly defined = 1, Well-defined = 2

Definition of the Non-Enhancing Margin Indeterminate = 0, Poorly defined = 1, Well-defined = 2

Hemorrhage 

1, 2

Indeterminate = 0, Absent = 1, Present = 2

Diffusion 

1

Indeterminate = 0, Predominanty Facilitated = 1, Mixed = 2, Predominanty Restricted = 3

Pial Extension 

1

Indeterminate = 0, Absent = 1, Present = 2

Ependymal Extension Indeterminate = 0, Absent = 1, Present = 2

Cortical Involvement Indeterminate = 0, Absent = 1, Present = 2

nCET Tumor Crosses Midline Indeterminate = 0, Absent = 1, Present = 2

Enhancing Tumor Crosses Midline 

1

Indeterminate = 0, Absent = 1, Present = 2

Satellite Enhancement Foci Indeterminate = 0, Absent = 1, Present = 2

Calvarial Remodeling Indeterminate = 0, Absent = 1, Present = 2

FLAIR/T2 Signal Cross Midline 

1

Indeterminate = 0, Absent = 1, Present = 2

FLAIR/T2 Signal Intensity 

1

Homogeneous = 1, Heterogeneous = 2

 Note. 

�

1

 Associated with low confidence (score 1-2) by one or more observer the P<0.001 level when using conventional MRI only (P<0.001)

2

 Associated with low confidence (score 1-2) by one or more observer the P<0.001 level when using conventional and DSC-MRI (P<0.001)

Bold text indicates all observers identifying low enhancement quality as a feature assosiated with low confidence (score 1-2,  P<0.001)
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Table 1

						Table 1

						Patient demographics and DSC imaging parameters



						Institution		Vendor and field strength		Imaging parameters		Histology		#patients		WHO grade		Age				Gender		KPS

						[#patients]		[number of patients]		[DSC-MRI]								[median]		[range]		[female / male]		%



						A  [94]		Siemens 1.5T Avanto [42], Sonata [6], Symphony [46]		Axial 12-14 slices; single-shot GE EPI; 50-80 volumes; TR=1400-1590ms; TE=30-52ms; voxel size 1.8x1.8x5mm3; slice spacing 1.5mm; FA=90°; 0.2mmol/kg Gd-DTPA (Gadovist, Bayer Pharma AG)

												DA		17		II		41		23 - 63		7 / 10		90 - 100

												OA		6		II		40		26 - 70		3 / 3		100

												OD		5		II		36		30 - 64		4 / 1		90 - 100

												GA		3		II		52		41 - 69		1 / 2		100

												AA		7		III		68		35 - 79		5 / 2		80 - 100				45

												AOA		5		III		62		28 - 82		2 / 3		90 - 100				54

												AOD		2		III		40		28 - 53		0 / 2		100

												GBM		49		IV		60		40 - 78		23 / 26		50 - 100





						B  [126]		Siemens 1.5T Avanto [3];                      Siemens 3T TimTrio [16];                         GE 1.5T Signa HDxt [107]		Axial 14-16 slices; single-shot GE/SE EPI; 80 volumes; TR=1400-1500ms; TE=20-40/100ms; voxel size 1.9x1.9x5mm3; slice spacing 1mm; FA=60°; 0.1-0.2mmol/kg Gd-DTPA (Magnevist, Bayer Pharma AG)		DA		8		II		39		24 - 62		5 / 3		90 - 100

												OA		8		II		39		26 - 55		3 / 5		90 - 100

												OD		1		II		45		45		0 / 1		90

												EP		1		II		68		68		0 / 1		100

												CG		1		II		53		53		1 / 0		80

												AA		24		III		49		26 - 87		10 / 14		60 - 100

												AOA		9		III		40		21  74		4 / 5		90 - 100

												AOD		2		III		58		37 - 78		0 / 2		70 - 90

												GBM		72		IV		64		33 - 87		34 / 38		50 - 100



						Note. WHO = World Health Organization, KPS = Karnofsky performance status, GE = gradient echo, SE = spin echo, EPI = echo planar imaging, 

						TR = repetition time, TE = echo time, FA = flip angle, Gd-DTPA = gadopentetate-dimeglumine, DA = Diffuse Astrocytoma, OA = Oligoastrocytoma, 

						OD = Oligodendroglioma, EP = Ependymoma, CG = Chordoid glioma, AA = Anaplastic Astrocytoma, AOA = Anaplastic Oligoastrocytoma, 

						AOD = Anaplastic Oligodendroglioma, GBM = Glioblastoma Multiforme
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Table 2

						Table 2

						Histopathologic diagnoses and treatments used in the study



						Institution		Histology		#patients		WHO grade		Steroids at MRI		Resection		Reoperation		Adjuvant Therapy

						[#patients]								Yes / No		B/<90%/>90%		Yes / No		C/R/CR



						A  [94]

								DA		17		II		7 / 10		7 / 8 / 2		5 / 17		3 / 2 / 6				7

								OA		6		II		2 / 4		1 / 3 / 2		1 / 6		1 / 0 / 1				2

								OD		5		II		2 / 3		2 / 3 / 0		1 / 5		3 / 0 / 1				2

								GA		3		II		1 / 2		1 / 2 / 0		0 / 3		0 / 1 / 1				1

								AA		7		III		4 / 3		3 / 3 / 1		0 / 7		0 / 3 / 4				4

								AOA		5		III		2 / 3		0 / 4 / 1		2 / 5		0 / 1 / 4				2

								AOD		2		III		1 / 1		0 / 0 / 2		0 / 2		0 / 1 / 1				1

								GBM		49		IV		31 / 18		11 / 28 / 10		7 / 49		1 / 3 / 36				31

																								4

																								1

						B  [126]		DA		8		II		0 / 8		4 / 2 / 2		0 / 7†		0 / 3 / 2				1

								OA		8		II		0 / 8		1 / 0 / 7		0 / 8		 0 / 0 / 3*				16

								OD		1		II		0 / 1		0 / 0 / 1		0 / 1		0 / 1 / 0

								EP		1		II		0 / 1		0 / 0 / 1		0 / 0†		0 / 0 / 0

								CG		1		II		0 / 1		0 / 1 / 0		0 / 1		0 / 1 / 0

								AA		24		III		4 / 20		14 / 6 / 3†		1 / 21†		0 / 2 / 18*†

								AOA		9		III		1 / 8		1 / 7 / 1		2 / 7		0 / 2 / 6*

								AOD		2		III		1 / 1		0 / 1 / 1		1 / 1†		0 / 0 / 2*

								GBM		72		IV		16 / 56		20 / 32 / 20		7 / 61†		0 / 5 / 56*†



						Note. WHO = World Health Organization, B = Biopsy, <90% = subtotal resection, >90% = gross total resection

						C = Chemotherapy, R = Radiotherapy, CR = Chemoradiation, DA = Diffuse Astrocytoma, OA = Oligoastrocytoma

						OD = Oligodendroglioma, EP = Ependymoma, CG = Chordoid glioma, AA = Anaplastic Astrocytoma

						AOA = Anaplastic Oligoastrocytoma, AOD = Anaplastic Oligodendroglioma, GBM = Glioblastoma Multiforme																						WHO type		AT

						†incomplete data, *some patients receiving CR also received concomitant anti-angiogenic therapy																								(RT/CT/RT+CT)



																												17 DA		(2 / 0 / 9)

																												6 OA		(0 / 1 / 1)

																												5 OD		(0 / 2 / 1)

																												3 GA		(1 / 0 / 1)



																												7 AA		(3 / 0 / 4)

																												5 AOA		(1 / 0 / 4)

																												2 AOD		(1 / 0 / 1)



																												49 GBM		(3 / 1 / 40)





































































































































































































Table 3

				Supplementary Online Table 1

				Conventional MRI parameters of the VASARI standardized feature set 



				Feature		Description and assigned value





				Side of Tumor Center		Left = 1, Right = 2, Center/Bilateral = 3

				Enhancement Quality 1, 2		None = 0, Indeterminate = 1, Mild = 2, Marked = 3

				Cysts		Indeterminate = 0, Absent = 1, Present = 2

				Multifocal or Multicentric		Indeterminate = 0, Gliomatosis = 1, Focal = 2, Multifocal = 3, Multicentric = 4

				T1/FLAIR Ratio		Indeterminate = 0, Expansive = 1, Mixed = 2, Infiltrative = 3

				Thickness of Enhancing Margin 1, 2		Indeterminate = 0, LessThan = 1, Solid = 2, GreaterThan = 3

				Definition of the Enhancing Margin 1, 2		Indeterminate = 0, Poorly defined = 1, Well-defined = 2

				Definition of the Non-Enhancing Margin		Indeterminate = 0, Poorly defined = 1, Well-defined = 2

				Hemorrhage 1, 2		Indeterminate = 0, Absent = 1, Present = 2

				Diffusion 1		Indeterminate = 0, Predominanty Facilitated = 1, Mixed = 2, Predominanty Restricted = 3										0.003

				Pial Extension 1		Indeterminate = 0, Absent = 1, Present = 2

				Ependymal Extension		Indeterminate = 0, Absent = 1, Present = 2

				Cortical Involvement		Indeterminate = 0, Absent = 1, Present = 2

				nCET Tumor Crosses Midline		Indeterminate = 0, Absent = 1, Present = 2

				Enhancing Tumor Crosses Midline 1		Indeterminate = 0, Absent = 1, Present = 2

				Satellite Enhancement Foci		Indeterminate = 0, Absent = 1, Present = 2

				Calvarial Remodeling		Indeterminate = 0, Absent = 1, Present = 2

				FLAIR/T2 Signal Cross Midline 1		Indeterminate = 0, Absent = 1, Present = 2

				FLAIR/T2 Signal Intensity 1		Homogeneous = 1, Heterogeneous = 2



				 Note. �1 Associated with low confidence (score 1-2) by one or more observer the P<0.001 level when using conventional MRI only (P<0.001)

				2 Associated with low confidence (score 1-2) by one or more observer the P<0.001 level when using conventional and DSC-MRI (P<0.001)

				Bold text indicates all observers identifying low enhancement quality as a feature assosiated with low confidence (score 1-2,  P<0.001)





Table 4



						Table 4

						Associations between MRI features and subsequent neurosurgery (both institutions)



						MRI feature #		Biopsy		Subtotal resection 		Gross total resection		Repeated surgery				Hazard ratio

								±st.dev		±st.dev		±st.dev		Yes		No		[95% conf.int]



						FLAIR/T2 signal cross midline 		45% (29/64)		30% (30/99)		6% (3/51)		-		-		1.30 [1.21-1.87] ***

						Enhancement quality 		1.96 ±1.17 		2.77 ±0.90 		1.97 ±1.31		-		-		1.27 [1.11-1.56] ***

						Multifocal lesions		42% (27/64)		27% (27/99)		6% (3/51)		-		-		1.30 [1.16-1.64] ***





						Pial invasion		-		-		-		43% (16/36)		17% (31/179)		1.30 [1.11-1.48] **

						Faciliated diffusion		-		-		-		1.52 ±0.40		1.70 ±0.61		1.32 [1.09-1.37] **



						Note. �***Significant features at the P<0.001 level (Bonferroni corrected)

						**Significant features at the P<0.01 level (Bonferroni corrected)

						# Observer scorings deemed indeterminate were excluded from analysis

						Highest incidence/value highlighted in bold 





Table 5



						Table 5

						Associations between MRI features and adjuvant therapy (both institutions)



						MRI feature #		Steroids at MRI				Radiation				Chemo-radiation				Hazard ratio

								Yes		No		Yes		No		Yes		No		[95% conf.int]



						Poor non-enhancing margins		65% (46/70)		40% (59/145)										1.36 [1.19-1.66] ***

						Pial invasion		34% (24/70)		16% (23/145)										1.35 [1.18-1.71] ***

						Cortical involvement 		74% (52/70)		79% (115/145)										1.29 [1.13-1.70] **





						Glioma grade (with DSC-MRI)						2.96 ±0.81 		3.49 ±0.74						1.29 [1.05-1.23] **





						Glioma grade (with DSC-MRI)										3.64±0.64		3.06±0.84		1.38 [1.15-1.45] ***

						Ependymal extension 										34% (47/141)		48% (38/79)		1.30 [1.12-1.51] ***

						Involvement of basal ganglia 										24% (34/141)		36% (29/79)		1.26 [1.09-1.45] **



						Note. �***Significant features at the P<0.001 level (Bonferroni corrected)

						**Significant features at the P<0.01 level (Bonferroni corrected)

						# Observer scorings deemed indeterminate were excluded from analysis

						Highest incidence/value highlighted in bold 






