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Epilepsie
Crise épileptique

i Deécharges neuronales anormales résultant en un changement
comportemental

Abnormal Neuronal Firing

EEG Normal Interictal

Neuronal
Network

Stafstorm et al. 1998

i
Meneses et al. 2009 CHUM
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1%de la population en Amérique du Nord
50 millionsa travers le monde

5 millionsdiagnostiqués par année

1%de la charge médicale mondiale

WHO Epilepsie; Engel et al. 2016; Brodie et al. 2012; Kobau et al. 2008; Hermann et al. 2007; Jobst CHUMN, 5
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No. of Unhealthy Days In the Past 30 Days”
¥

Impact sur la santé physigque et mentale

Overall unhealthy

Physically unhealthy

Mentally unhealthy
Activity limitation

No History Inactive Active NO Selzures 21 Selzures
of Epllepsy Epllepsy® Epllepsy¢ In Past In Past
3 Months® 3 Months
Kobau et al. 2008 ~n aeon
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Impact sur la sante cognitive

Adjusted z-score
0.5+

Impact sur la qualité de vie

-1.5 O Controls
W Epilepsy
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Hermann et al. 2007 e
Jobst et al. 2015 CHUM
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Impact significatif sur la QDV
1% de la population en Amérique du Nord WHO: Epilepsie

_.=", Investigations
.—==y/ supplémentaires

50-70% de succes '
> 5 millions de cas
WHO: Epilepsie Amélioration de la QDV

Engel et al. 2016 —
Engel et al. 2019 CHUM
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Traitement chirurgical
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Engel et al. 2012 CHUM
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D®f 1 S en nedurochitirul

Optimiser le ciblage et 16 ®t e n d

la chirurgie Préservation de la

fonction neurologique

I
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Changement de paradigme
Le réseau éepileptique

Réseau deégions corticalesonnectées par des
faisceaux de matiere blanche

Tractographie
ORATTFdzaAAZ2Y

Spencer et al. 2002 CHUM
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IRM de diffusion et tractographie

JTuUlIIDoSII L al.,, vl CHUM
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Multiples applications de la tractographie
Pubmedc "Diffusion MRI and tractography"

en neurochirurgie
— ||II|||“|““|
--------------II.......IIIIIIIIII @
2000 2022

Base du crane

...............

Essayed et al. 2017
Vanderweyen et al. 2020 - .
Rastogi et al. 2016 o . el
Halawani et al. 2021 Nerfs périphériques CHUM
Ibrahim et al. 2022

QUALITE

INNOVATION COLLABORATION PERFORMANCE




Epilepsie Principes tractographie Applications chir ur gdn@usiaod

Ut i1 I 1t ® en neurochir

Optimiser le ciblage et] 6 ®t aa

la chirurgie Préservation de la

fonction neurologique

1-L59b¢LCL/!'"¢Lhb 59 [ QhwLDLb9 5¢
2-t w; 5Lw9 [QL{ {9 o/ hb¢wk[ 9 ;tL

3- PREVENIR LES COMPLICATIONS NEUROLOGIQUES
4- PREDIRE LA RECUPERATION FONCTIONNELLE POSTOPERATE
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Outils neurochirurgicaux

i IRM clinique “lectrocorticographie
I IRM fonctionnelle I M PAR FAIT -F G intracranien

I PET scan - I Neuronavigation
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ldentification de |la source des crises
Epilepsie insulaire

B) N

Farbod Niazi
MD, MSc (c)

Dorsal Brainnetome .
Left Right
t
v
Ventral . s s
_ _ . Connectvité a une
Anterior « » Posterior « > Anterior parcelle de reference
1. Tous les gyris sont interconnectés (noir) 1]
) _ 2. Connectivité fortedel 6 i nmeoydniae CI'IIM
En preparation 3. Connections faibles entre| 6 i nantérieare et postérieure
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ldentification de |la source des crises
Epilepsie insulaire

OIE vs HC
Ipsilateral hemisphere Contralateral hemisphere

d
[E— ]
Decreased in patients Increasq
HypelH aire
25 101 2.5
Thickness reduction in patients Thickness increase in patients
Obaid et al. Neuroimage clinical 2018
Obaid et al. Brain Science 2021 CHUM
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Contri buti on de | 6
caract®ri sati on de | ¢

ORIGINAL RESEARCH

Knowledge Atlas of Insular Epilepsy: A Bibliometric
Analysis 2022

Manli Li', Xiaoli Ma', Chendi Mai', Zhiru Fan', Yangyang Wangz, Yankai Ren(®'

Wang, Yuping
Bulacio, Juan

Obaid, Sami

Boucher, Olivier

Gonzalez-Martinez, Jorge

Rheims; Sylvain
Rouleau, Isabelle

Nguye&;,gang K.

! / Ryvlin, P
Picard, Fabienne Montavont, Alexandra

Bouthil@s_r, Alain

Lepore, Franco
Isnard, Jean

Jung;jutien

Bartolomei, Fabrice Citherlet, Daphne

Mazzola, Laure

Mauguiere, Francois Minotti, Lorella

Kahane, Philippe
Catenoix, Helene

Weil, Alexander G.

Hoffmann; Dominique

Chabardes, Stephan I I

6 Mo imfluential authors in the field of insular epilepsyé ~—~  * " <. UM
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En préparation
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Dépeindre le réseau épileptique
Tractographie tridimensionnelle

Identification of pertinent
atlas-based parcels

Classification of icEEG contacts Classification of atlas-based parcels
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Creation of zone-based networks

Interzonal networks Intrazonal networks
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Dépeindre le réseau épileptique
Tractographie tridimensionnelle
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Prédire le controle épileptique postopératoire
Epilepsie du lobe temporal

Epileptogenic zone
Bon contréle m Microstructural alterations Mauvais contrble
(epileptic network)
i
Bonilha et al. 2018 CHUM
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Prédire le controle épileptique postopératoire
Epilepsie du lobe temporal

Epileptogenic zone

:.Q. Microstructural alterations
(epileptic network)

In preparation

Same as project 1
QUALITE
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Raw T1w postoperative T1w
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Eviter les complications neurologiques
Chirurgie de larégion insulaire

A Fibres de nociception

PAIN

Under the insula: a commentary on
‘“electrostimulation of the white matter of the
posterior insula and medial operculum: perception
of vibrations, heat, and pain”

Luis Garcia-Larrea

central @ (right) P1 S1: pain

sulcus O P252: pain
@ (left) P3 53,54,55: pain @ (blackarrow) P6 S9: pain
@ P4 s6: pain @ r7s10511:heat )
P5 §7,58: vibration @ P8S12: heat

Mandonnet*, Obaid* et al. Pain 2023. *gemiers auteurs CHUM
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Eviter les complications neurologiques

Relation structure-fonction

Mapping the structure-function relationship T oS
along macroscale gradients in the

: 2023
human brain
Received: 3 November 2023 Evan Collins®'%34_, Omar Chishti ®'**, Sami Obaid"®”, Hari McGrath®"%,
Accepte: 5 August 2024 R Todt ConaabsG 9% panmi 0. Ssonears . it b Toeor 0
A Neurosynth FC, Cosine SC, Flow Graph SC Nav Length SC
Evaluer les regions ol la structure prédit la fonction § -« f <+ 8 -n§ =
A stuowral ) B 4 ) . y
: | (e Y
.§ = “
o 3
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: S : : i
Structure-function correlation in primary cortical areas CI-IIM
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Eviter les complications neurologiques
Chirurgie pour épilepsie du lobe temporal

21 patients

Tractographie
14% déficit CV
Tous aptes a conduire

Sans tractographie:
24% déficit CV
13% inaptes a conduire

Winston et al. 2014 CHUM
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Applications

Eviter les complications neurologiques
Tractographie des faisceaux fonctionnels

Méta-analyse: tractographie vs chirurgie standard

Studies from databases/registers {n = 10633)
PubMed (n=5341)
Embase (n = 5292

References from other sources (n =)
Citation searching {n =)
Grey litersture (n=)

Identification

References removed (n = 5208)
Duplicates identified manually (n = 0)
Duplicates identified by Covidence (n = 5298)
Marked as ineligible by automation tools (n = 0)
Other reasons (n=0]

Studies screened (n = 5335)

Studies excluded (n = 5315)

1

I Studies sought for retrieval (n = 20)

Studies not retrieved (n =0)

{

Screening

Studies assessed for eligibility (n = 20)

N
L

Studies excluded (n =9)
Non-English [n=1)
Lack of comparator (n =3
Wrong study design (n=1)
Excluded during data retrieval phase due to lack of
data availability (n = 4)

Studies included in review (n = 11)

Included

En préparation

QUALITE

11 articles

755 patients

StudylD Risk Ratio RR 95%-ClI
Skrap2018 ; 0.29 [0.01; 6.77]
Li2018 ——— 0.12 [0.02; 0.84]
Samala2019 —— 0.27 [0.10; 0.74]
Aibar-Duran2020 +—f—+——— 4.74 [0.24; 92.37]
Wang2020 ~——=—+— 0.08 [0.00; 1.32]
Koga2012 —_— 0.39 [0.04; 3.50]
Winston2014 — 0.20 [0.01; 3.40]
Cui2014 — 0.53 [0.15; 1.86]
Sun2015 _—t 0.20 [0.01; 4.00]
Panigrahi2017 e 0.70 [0.04; 12.58]
Wu2007 = 0.47 [0.28; 0.77]

0.38 [0.26; 0.55]
0.40 [0.27; 0.59]
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Guido Guberman, MD, PhD

W(fixed) W(random)

1.8% 1.5%
10.0% 3.7%
17.9% 14.6%

0.6% 1.7%

7.4% 1.8%

3.1% 3.0%

4.0% 1.8%

71% 9.1%

2.8% 1.6%

1.4% 1.8%
44.0% 59.4%
100% --

- 100%
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Cas illustratif

A Homme de 56 ans

A Crises inconscientes multiples

IRM structurelle
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Evolution postopératoire
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NeuroBlate
Optic SideFire®
Directional
Laser Probe

Provides
focused,
directional
ablation

Applications

NeuroBlate
Optic FullFire®
Diffusing Tip
Laser Probe

Provides fast,
volumetric
ablation

Alternative minimalement invasive!

INNOVATION

Ablation au laser guidée par IRM

COLLABORATION

chir ur gdn@usiad

i
CHUM

PERFORMANCE




