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PEDI/\TRIC EPILEPSY

/- RESEARCH CONSORTIUM

When medications are not
doing enough...

Session Title: Developmental and Epileptic Encephalopathies:
Medication, Surgery, and Developmental Outcomes



What options do parents have ?

* 30% patients refractory

* Referral trigger: Lack of control within one year
* Misconception: Resective surgery

Every time you talk with a health care provider
ASK THESE 3 QUESTIONS

00

What is What do
my main Ineed
problem? to do?

National Academies Press (US); 2012.
ISBN-13: 978-0-309-25506-6; AAN guidelines 2014



http://www.nap.edu/

What options do parents have?

“Palliative
Surgery”

New molecules

Neuromodulation and Trials

Multidisciplinary
team
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Etiology of epilepsy
/Iipilepsy syndrome classification
e
ch)morbidities
Clinical presentation (e.g., seizure frequency and duration)
Accessibility to KD clinic support
Cultural beliefs and dietary preferences

v

o Patients with the following epilepsy syndromes and conditions
(in alxhabetical order):
© Angelman syndrome (AS)
o Complex I mitochondrial disorders (MC1DN)
o Dravet syndrome (DS)
o Epilepsy with myoclonic-atonic seizures (EMATS)
o Febrile-infection related epilepsy syndrome (FIRES)
© Glucose transporter I deficiency syndrome (Glut1DS)
(o]
(o]
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Overview of initial clinical considerations

Epilepsy syndrome in which KDT is particularly effective

Infantile epileptic spasm syndrome (IESS)

Ohtahara syndrome

Pyruvate dehydrogenase complex deficiency (PDCD)
Tuberous sclerosis complex (TSC)

Lancet Neurol . 2026 May;25(5):519-532.



Classic KDT

Types of diet Usually 3:1 or 4:1 Classic or MAD MAD/ LGIT Classic

Advantages Formula Variety Variety and less Can be tube fed-
stringent formula

Duration 3 m-2years 3m-2 years 3m-2 years 3m-2 years

Lancet Neurol . 2026 May;25(5):519-532.



“Palliative” su rgery

e Corpus callosotomy
e LITT
* Neuromodulation




Outcomes after Corpus Callosotomy

e Honda et al 2021-

* 106 patients- DQ improved (Jage, seizure
improvement, gains first month)

Seizure

outcome

e Graham et al 2016-
» 377 pts

* improvements related- sz outcomes

e Passamanti 2014-

Attention

Behavior

* 26 pts- attention ( sz impr), Behaviors(younger age)

Younger

Epilepsy & Behavior

Volume 117, April 2021, 107799

et

Developmental outcome after corpus
callosotomy for infants and young children
with drug-resistant epilepsy

Ryoko Honda @® 2 &, Hiroshi Baba © ¢, Kohei Adachi ®, Rika Koshimoto f, Tomonori Ono ¢,

Keisuke Toda ¢ 9, shigeki Tanaka ¢, shiro Baba ", kazumi Yamasaki !, Hiroshi Yatsuhashi ®

Corpus callosotomy outcomes in pediatric patients:
A systematic review

David Graham, Martin M. Tisdall, Deepak Gill }%«

First published: 29 May 2016 | https://doi.org/10.1111/epi.13408 |  ~ VIEW METRICS

Epilepsy & Behavior

a ge Volume 41, December 2014, Pages 23-29
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Long-term seizure and behavioral
outcomes after corpus callosotomy

Claudia Passamonti @ ? 2 =, Nelia Zamponi b Nicoletta Foschi ¢, Roberto Trignani €,

Michele Luzi €, Elisabetta Cesaroni P, Leandro Provinciali ¢, Massimo Scerrati




Neuromodulation — VNS/ RNS/ DBS

VNS RNS DBS
e Qutside the e Inside the e I[nside head
head(leads head (leads leads with
and IPG) and IPG) chest IPG

e Continuous ¢ On demand e Continuous



Outcomes after VNS

e Mahmoud 2024-

Greater Cognition

from VNS than Med

Rx

BMT versus VNS- 26 children

e Knorr et al 2021-

45 children

Earlier VNS is |
better(14 under
age b)

75% effect on sz versus
12.5%

Cognition and
QOL

No sz freedom

Epilepsy & Behavior Reports Rapot

Volume 27, 2024, 100653

The dual effect of vagus nerve stimulation
in pediatric patients with drug-resistant
epilepsy: Is there more than seizure
control?

Mohamed Ashraf Mahmoud © =, Omnia El Rashidi ®, George Halim ° =,

Mohamed Amgad Elkholy @ 2 =X, Osama Aglan @ &, Abdel Rahman El Sabbagh @ &,

Ahmed Kamel Basha °, Hussein Hamdi €, Ahmed M. El Sayed ° &, Dina Amin Saleh ®,
R.H. Shatla ®, walid Abdel Ghany ©

> Childs Nerv Syst. 2021 Jan;37(1):243-252. doi: 10.1007/s00381-020-04628-0. Epub 2020 May 2.

Subgroup analysis of seizure and cognitive outcome
after vagal nerve stimulator implantation in children

Corine Knorr 1, Ladina Greuter 1, Shlomi Constantini 2, Itzhak Fried 2, Uri Kremer 3,
Alexandre N Datta 4, Raphael Guzman ' 3, Jehuda Soleman © 7 8



Intracranial neuromodulation

DBS Approved in 2018 - patients > 18 years

e Surgeryin 2 parts
* First- Intracranial lead placement

e Later- Implantable pulse generator placement
(IPG)

RNS: Approved in 2013 patients > 18 years

Some patients will need invasive EEG (SEEG) to
determine seizure onset.

One part surgery- Intracranial leads and implantable
generator all placed at the same time.

Programming starts later (2-4 weeks).




Establish
similarities

Establish

safety

Apply in huge
numbers

Assess
outcomes




Neuromodulation in various DEEs

Progressive myoclonus epilepsy
Rasmussens encephalitis
Hypothalamic hamartoma
Tuberous Sclerosis

Dravet Syndrome

FIRES

Epilepsy & Behavior 160 (2024) D Samanta et al

’ Tuberous Hypothalamic Rasmussen Progressive
Sl Myoclonus

Infection-Related
Epilepsy Syndrome

Encephalitis
(RE)

Hamartoma
(HH)

Sclerosis
(TSC)

Epilepsies
(PME)

Syndrome

Network

Neuromodulatory Therapies

Cortical-basal ganglia
motor network. Specific
components of the basal
ganglia play critical
roles, namely the
subthalamic nucleus
(STN) and substantia
nigra pars reticulata
(SNr).

RE is a progressive
neuroinflammatory
disorder affecting the
cortical and subcortical
regions of one
hemisphere. Additionally
there is unilateral cortical
atrophy, and subcortical
gray matter atrophy in the,
basal ganglia and

thal:

HH can alter large-scale
networks with epileptic
activation of the
ipsilateral temporal lobe,
ANT, hypothalamus,
brainstem, tegmentum
and contralateral
cerebellum, as well as
deactivation of the
DMN.

Often a widespread
epileptic

network due to the
presence

of multiple epileptogentic
tubers, with or without
involvement of eloquent
cortex

Limited evidence for a
shared Dravet's specific
network

Multifocal seizures often
spread bilaterally,
suggesting early
involvement of the
corticothalamic network,
prompting use of
thalamic
neuromodulation




Outcomes after neuromodulation

Deep brain stimulation of the centromedian nucleus for
drug-resistant epilepsy in children: Quality-of-life and
- functional outcomes from the CHILD-DBS registry

° D BS ®) Karim Mithani'**® | Farbod Niazi’® | Hrishikesh Suresh®* |

DayS Of School Missed Quallty Of Life Yousof Alrumayyan® | Eriberto R. Rayco* | Ayako Ochi’ | Hiroshi Otsubo® |

Elizabeth Kerr* | Sara Breitbart’ | Andrea LeBlanc-Millar* | Nisha Gadgil® |

- Jeffrey S. Raskin® | Alexander G. Weil” | Aristides Hadjinicolaou® |
P M { Christian Torio-Morin’ | Shelly Weiss® | Puneet Jain*® | Lauren Sham* |
I rel I L - el 4 Elizabeth Donner*® | Alfonso Fasano*'*'"'>® | Carolina Gorodetsky® |

George M. Ibrahim"**!®

2

Baseine 1 Year & Mortes 1 Year

Timeport

* RNS

1Q, language,

CRITICAL REVIEW

o Ad lt memo ry, exec Utive Ad u '.tS ( 38 yrS Neuropsychological and neurobehavioral outcomes of
ULtS function, attention

responsive neurostimulation in epilepsy: A systematic review
mea n) and meta-analysis

Marco Malaga, Yosefa Modiano, Zulfi Haneef T

First published: 18 June 2025 | https://doi.org/10.1111/epi.18505




Staged surgeries

* Resection plus LITT..

* LITT plus intracranial neuromodulation..
* VNS plus intracranial neuromodulation..
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