
When Medications Aren't Enough Exploring All 
the Options

• Charuta Joshi MBBS, MSCS, FAES, CSCN(EEG)



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

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

http://www.nap.edu/


What options do parents have?

Diet “Palliative 
Surgery”

Neuromodulation New molecules 
and Trials

Multidisciplinary 
team



Diet 

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



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

Infants Toddlers Adolescents Inpatients

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

Advantages Formula Variety Variety and less 
stringent

Can be tube fed- 
formula

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

Classic KDT Modified KDT

LGIT MAD

KDT



“Palliative” surgery

• Corpus callosotomy
• LITT
• Neuromodulation



Outcomes after Corpus Callosotomy
• Honda et al 2021- 
• 106 patients- DQ improved (  age, seizure 

improvement , gains first month)

• Graham et al 2016-
• 377 pts 
• improvements related- sz outcomes

• Passamanti 2014- 
• 26 pts- attention ( sz impr), Behaviors( younger age)

Seizure 
outcome

Attention
Behavior

Younger 
age



Neuromodulation – VNS/ RNS/ DBS



Outcomes after VNS

• Mahmoud 2024- 
• BMT versus VNS- 26 children 

• Knorr et al 2021-
• 45 children 

Earlier VNS is 
better(14 under 

age 5) Cognition and 
QOL

Greater Cognition 
from VNS than Med 

Rx No sz freedom
75% effect on sz versus 

12.5%



Intracranial neuromodulation

DBS Approved in 2018 – patients > 18 years
• Surgery in 2 parts

• First- Intracranial lead placement 

• 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).



Apply in huge 
numbers 
Assess 

outcomes

Establish 
safety

Establish 
similarities 



Epilepsy & Behavior 160 (2024) D Samanta et al

Neuromodulation in various DEEs

Progressive myoclonus epilepsy
Rasmussens encephalitis
Hypothalamic hamartoma
Tuberous Sclerosis
Dravet Syndrome
FIRES



Outcomes after neuromodulation

• DBS
• Children

• RNS
• Adults

IQ, language, 
memory, executive 
function, attention

373 Adults ( 38 yrs 
mean)



Staged surgeries

• Resection plus LITT..
• LITT plus intracranial neuromodulation..
• VNS plus intracranial neuromodulation..




