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DRE candidate for surgery: 
brain MRI protocol

▪ HARNESS-MRI

- Morphological/structural imaging

- Proton MR spectroscopy (MRS)

- Diffusion tensor imaging (DTI) 

- Functional MRI 

(task- and resting state fMRI)

- EEG- fMRI

3T MR scanner 
64-channel head phased array coil 

Yogonathan K et al., J Neurology 2023



Proton MR 
Spectroscopy

Oz et al., Radiology 2014- MRS Clinical Consensus

Wu S et al., Front Neurosci 2023

Xu MJ, J Neuroimaging 2015 

Struttural MRI-negative 

temporal lobe epilepsy

MEGA 

PRESS



Voxel-Based Morphometry    

  (VBM)

• Single voxel comparison of local gray 

matter density between two groups

Sulci Segmentation

•Width 

•Depth 

•Lenght

•Surface

Courtesy of Prof Sofia Asioli, Bellaria Hospital

FCD2b



DRE candidate for surgery: 
brain MRI protocol

- Morphological/structural -HARNESS 
MRI

- Proton MR spectroscopy

- Diffusion tensor imaging (DTI) 

- Functional MRI (task- and resting
state fMRI)

- EEG- fMRI

Alizadeh M et al., Scientific Reports 2019



Optic radiation
Inferior fronto-occipital 

fasciculus

Along tract analysis

Corticospinal, cingulate, arcuate, 
aslant, inferior fronto-occipital, 

uncinate, optic radiations

Tractography- DTI based

Talozzi L., et al., Magn Reson Imaging. 2018

Zoli M., et al., Front Neurol. 2021



Semantic fluencyComprehension

Task-based fMRI

http://www.nordicimaginglab.com/Images/ResponseGrips_use.jpg


Resting-state
fMRI

Visual task

Task-based
fMRI



Resting-state
fMRI

Heine et 

al., Front Psychol 2012



FCD dx

64- and 128- channel 

MR compatible EEG cap

EEG fMRI



M, 36yo, right frontal FCD

T1 rs-fMRI Connectome

Create a 

functional 

network model of 

the brain

Simulate network properties 

after targeted attack (removal) 

of lesioned/surgically removed 

nodes

Original FC 

matrix
Predicted FC 

matrix

Targeted 

attack

Functional connectivity



M, 36yo, right frontal FCD – post-lesionectomy

Post-surgical T1 Post-surgical rs-fMRI Connectome
Re-create a 

functional 

network model of 

the brain

Generate actual post-

surgical network for 

comparison with the 

predicted connectivity

Predicted FC 

matrix

Post-surgical 

FC matrix

Correlation

Functional connectivity



❑ Optimization and harmonization of 

“advanced” MRI protocols in neuroimaging 

multi-site studies

❑ Istituto Nazionale Virtuale Epilessia



Optimization and harmonization of “advanced” MRI 

protocols in neuroimaging multi-site studies

Deep learning models based on neuroimaging in epilepsy

Compared with traditional diagnostic 
methods, Radiomics has advantages 

such as shorter diagnostic time, labor 
saving, and the ability to improve 

disease screening making a definite 
impact at a single patient level

Gillies, R.J et al.,  Radiology 2016



Optimization and harmonization of “advanced” MRI 

protocols in neuroimaging multi-site studies

Radiogenomics

G Singh et al., British Journal of Cancer 2021 

Radiomics



Neuroimaging Lab Areas and People

Technical 

development & 

data analysis

David Neil Manners

Giovanni Sighinolfi

Elena Cantoni

Greta Venturi

Neuroradiology

Gianfranco Vornetti

Fiorina Bartiromo

Lorenzo Motta

Neuropsychology

Magali Jane Rochat

Lucia Guidi

Molecular Biology

Luca Morandi

Caterina Tonon

Administrative office -Bellaria Hospital 

Samantha Deserri

Neuroradiology Area Radiographers  and Nurses Staff - Bellaria Hospital 

Programma Neuroradiologia con Tecniche ad elevata complessità - Francesco Toni 
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