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Presurgical MR imaging of high grade glioma

● High resolution T1 3D Gd

● Diffusion tensor imaging

● High resolution 3D T2 FLAIR 

Full head including ears and nose, 

to allow for surgical navigation 

planning

www.brainlab.com

Gerard 2016



Standardized brain tumor imaging protocol

3DT1- pre gadolinium <1.5 mm isotropic

3DT1- post gadolinium <1.5 mm isotropic

3D T2 <1.5 mm isotropic

3DT2FLAIR <1.5 mm isotropic

DWI <2 x 2 x 4 mm

Encourage MR-perfusion Dynamic susceptibility 

contrast
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Why imaging?

- Need to know? 

Size of blood brain barrier leakage (T1 with contrast)

Size of edema and mass effect? (T2 FLAIR)

- Off RANO criteria

New small contrast-enhancing lesion suitable for gammaknife

surgery or laser interstitial thermal therapy

clevelandclinic.org



Why imaging?

- Off RANO criteria

New small contrast-
enhancing lesion suitable for 
gammaknife surgery or laser 
interstitial thermal therapy

- High resolution 3D T1 with 
gadolinium 

Lung cancer metastasis at diagnosis and 4 

month follow-up (contrast enhanced FSPGR)

Kakeda 2007

T1Gd follow-upT1Gd onset
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- Need to know? 

Size of blood brain barrier leakage (T1 with contrast)

Size of edema and mass effect? (T2 FLAIR)
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A lot!



Why imaging?

- Like to know?

Pre-operatively 

Tumor type?

Tumor mimic?

Gliomatosis cerebri 
Gupta 2016

Tumefactive demyelination 
Saindane 2002

T2FLAIR T1Gd
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- Like to know?

Probable tumor type

Possibility of tumor mimic

Floriano 2013

T1GdT2FLAIR rCBV



Why imaging?

- Like to know?

Probable tumor type

Possibility ic

Glioblastoma with high cerebral blood 

volume

Malignant melanoma metastasis with high 

cerebral blood volume

Cerebral toxiplasmosis with low cerebral 

blood volume

Floriano 2013

T1GdT2FLAIR rCBV



Tumefactive demyelination

Resemble Glioblastoma on T1 and 

T2 weighted images

Lower cerebral blood volume than 

glioblastoma

De Simone 2017

T2FLAIR T1Gd

ADC (diffusion) rCBV (perfusion)



Lymphoma or Glioblastoma

Pons-Escoda 2024

T1GdT2FLAIR rCBV T1GdT2FLAIR rCBV



Lymphoma or Glioblastoma

Lymphoma

Pons-Escoda 2024Xing 2020



Molecular glioblastoma

rCBV (perfusion)



Molecular glioblastoma

Villanueva-Meuer 2017

T2FLAIR T1Gd
ADC (diffusion)



Why imaging?

- Need to know: 

Complications

- Like to know?

Post surgery: 

Pseudo-response or pseudo-progression



Pseudo-progression

Radiation necrosis has low cerebral 

blood volume

Tumor progression has high cerebral 

blood volume

Thust 2018

rCBV (perfusion)T1GD



Pseudo-response

Mukherji 2010



Pseudo regression

Effect of anti-angiogentic (cancer) 

therapy like Bevacizumab

Loss of contrast enhancement

Progression of expansive non-

contrast enhancing tumor areas

T2FLAIR

T1Gd



Villanueva-Meuer 

2017



“Slow”

Why?

Accurate diagnosis 

Patophysiological properties

MRI as the ultimate classificator



Long protocols

How?

MRI perfusion 

MRI advanced diffusion 

MRI spectroscopy 

MRI Chemical exchange saturation transfer for example amide proton

transfer imaging



MRI spectroscopy against Methionine-PET

MRI Spectroscopy Ch/NAA MET-PET



Whole-brain high-resolution metabolite mapping 

20 minutes

Klauser 2020
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2HG MRI spectroscopy

IDH inhibitors

Alshiekh Nasany 2023

Mellinghoff 2023

Autry 2022



MRI Chemical exchange saturation transfer for example amide proton 

transfer (APT) imaging

Yamauchi 2022 Meng 2024



PET imaging

Amino acid tracers

- Methionine (MET)

- Tyrosine (FET)

- Phenylalanine (DOPA)

- Choline 

- Fluciclovine (FACBC)

Prostate specific membrane
antigen (PSMA)

Royal Brisbane and Women’s Hospital (RBWH) 

Radiopharmaceutical Centre for Excellence (Q-TRaCE)



PET-imaging: amino acids, FDG

Radiation necrosis has low uptake

Tumor progression has high uptake

Takenaka 2013

AUC 93 AUC 81 AUC 77



PSMA - intravenous or intra arterial injection in Glioblastoma

Pruis 2024



Why imaging?

What would you…

- Need to know?

- Like to know?



Stockholm County Council (ALF project)

KI faculty fund (KID)

Åke Wiberg

Magnus Bergvall

Department of Neuroradiology KS (FOU)

Swedish society of Medicine

Thank you!



Stockholm County Council (ALF project)

KI faculty fund (KID)

Åke Wiberg

Magnus Bergvall

Department of Neuroradiology KS (FOU)

Swedish society of Medicine

Thank you!


	Slide 1: MRI in glioma Beyond Morphology: Advanced MRI for Glioma Stratification and Surgical Planning
	Slide 2: MRI in glioma Beyond Morphology: Advanced MRI for Glioma Stratification and Surgical Planning
	Slide 3: Why imaging?
	Slide 4: Why imaging?
	Slide 5: Why imaging?
	Slide 6: Why imaging?
	Slide 7: Why imaging?
	Slide 8: Presurgical MR imaging of high grade glioma
	Slide 9: Standardized brain tumor imaging protocol
	Slide 10: Standardized brain tumor imaging protocol
	Slide 11: Why imaging?
	Slide 12
	Slide 13
	Slide 14: Why imaging?
	Slide 15: Why imaging?
	Slide 16: RANO 2.0 criteria 
	Slide 17: RANO 2.0 criteria 
	Slide 18: RANO 2.0 criteria 
	Slide 19: Size and growth rate
	Slide 20: Size and growth rate
	Slide 21: Size and growth rate
	Slide 22: Why imaging?
	Slide 23: Why imaging?
	Slide 24: Why imaging?
	Slide 25: Why imaging?
	Slide 26: Why imaging?
	Slide 27: Why imaging?
	Slide 28: Why imaging?
	Slide 29: Why imaging?
	Slide 30: Tumefactive demyelination
	Slide 31: Lymphoma or Glioblastoma
	Slide 32: Lymphoma or Glioblastoma
	Slide 33: Molecular glioblastoma
	Slide 34: Molecular glioblastoma
	Slide 35: Why imaging?
	Slide 36: Pseudo-progression
	Slide 37: Pseudo-response
	Slide 38: Pseudo regression
	Slide 39: Villanueva-Meuer 2017
	Slide 40: “Slow”
	Slide 41: Long protocols
	Slide 42:  MRI spectroscopy against Methionine-PET
	Slide 43: Whole-brain high-resolution metabolite mapping 
	Slide 44
	Slide 45
	Slide 46: 2HG MRI spectroscopy
	Slide 47: MRI Chemical exchange saturation transfer for example amide proton transfer (APT) imaging
	Slide 48: PET imaging
	Slide 49: PET-imaging: amino acids, FDG
	Slide 50: PSMA - intravenous or intra arterial injection in Glioblastoma
	Slide 51: Why imaging?
	Slide 52: Thank you!
	Slide 53: Thank you!

