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Tumori cerebrali: sintomi – trattamenti – ripercussioni
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MRI Technicians
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Outline

- Diagnosis and Differential Diagnosis

- Presurgical mapping by MRI

- Disease and Tx monitoring
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(Source: The internet)
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MRI Techniques
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MRI: how does it work?

Why do we use head coils?

2014
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MRI Helps Differential
Diagnosis !

Hemorrhage

Pyogenic Abscess

Acute/Subacute Stroke

GBM

T1T2
T2

Tumefactive Demyelinating Plaque

DWI

DWI

Perfusion using Contrast Media inj.

AUC Cerebral Blood Volume (CBV)

Scan 1 Scan 30 Scan 100
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Low Vascularization High Vascularization

Why do we do perfusion ?
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New WHO classification (2021)

Have we got reliable biomarkers for these?

 2016 Classification: Central nervous system (CNS) tumors are defined by molecular 
markers 

 2021 Classification: Further expands their role
 Histologic and molecular features “layered” diagnosis: e.g. Glioblastoma, IDH-

wildtype
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adiographics
2022

«Lower grade» to «higher grade» glioma progression

• Darker FLAIR signal within T2‐bright tumor: indicates IDH1/2 mut, 1p/19q intact genotype

• PPV: 100%, NPV 68%, SS 51%, and SP 100%. [Broen et al., Neuroncol 2018.  N=154 LGG]

T2‐FLAIR mismatch

2013 2016 

Astrocytoma grade 4, IDH1‐mut, 
1p/19q‐intact (WHO 2021)

Ex‐ «secondary» GBM

2022 F‐UP 
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Treatment guidance:

Sparing critical structures

No Fly Zone!No Fly Zone!

Presurgical Mapping: Benefits

• Needed in selected cases were a lesion is close to 

critical brain areas

• To facilitate therapeutic decisions based on 

improved surgical risk estimation 

• To Optimize Treatment Plans

• To Reduce Need for invasive testing (e.g. Wada)
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F, 45y
Seizures

What’s important around it? ‐ Treatment Planning

Finger Tapping: How Does it Work?

Signal Change 
in each Brain Voxel

Statistics
(GLM)

STOPSTOP
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What’s important around it? Foot Movement

Left‐Lateralized Language in
A Right‐Handed Patient: 

(normally expected in 85%)

Verb Generation (p < 0.001, Bonferroni‐corr) 

Left – Lateralized!

LI = +0.6
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Right‐Lateralized Language in
a Right‐Handed Patient

Verb Generation (p < 0.001, Bonferroni‐corr) 

Right – Lateralized!

LI = ‐0.35

Optic Patways
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NeuroImaging in glioma follow‐up: 
Current challenges at MRI

• Pseudoprogression (30%)

• Radionecrosis

• Immunotherapy‐related (checkpoint 

inhibitors):

• Pseudoresponse, Hyperprogression, Abscopal effect

Rationale: Gd leak and clearance differ at ~75 minutes between vital tumor and treatment 
effect

Method: Subtraction imaging between early post‐Gd (5min) and delayed post‐Gd (75min)

Delayed Contrast Clearance Analysis 
Treatment response assessment maps (TRAMs) 



24.11.2023

13

GBM following Stupp protocol:
Disentangling admixed viable tumor and inflmmation

= slow contrast clearance → no washout→ no viable tissue→ Necrosis

= fast contrast clearance → washout→ viable tissue→ Tumor, vessels

5’ post‐Gd 75’ post‐Gd

Il Team di Neuroradiologia del Neurocentro


