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Scope

• Introduction

• Types of neuromodulation

• Common targets

• Patient selection and series

• Others



Resection Disconnection Modulation



Mechanism

• Mostly unknown

• Reducing neuronal activity in the target 

• Desynchornization (frequency dependent)

• Trial and error methods

• Lesioning effect (controversial)



Neuromodulation
Advantages 

• Reversible 

• Non destructive

• Suitable for irresectable EZ

• Bilateral HS

Disadvantages

• Less effective

• High cost

• Device issues



VNS

Vagus Nerve 
Stimulation

DBS

Deep Brain 
Stimulation

RNS

Responsive 
Neurostimulation



Targets

• Hippocampus

• Subthalamic nucleus

• Cerebellum

• Caudate nucleus

• CM nucleus

• Anterior Thalamic nucleus

Fridley J et al. Neurosurg Focus. 2012
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Centromedian nucleus



Li et al. Epilepsia. 2018



Centromedian nucleus (CM)

• LGS

• Generalized epilepsy

• Not effective for focal epilepsy (better treated with ATN, RNS, or VNS)

• Unknown foci  

• RSE, SRSE (case report)



San-Juan et al. Brain Stimul. 2019

CM DBS and SE



Pereira et al. J Clin Neurosci. 2012Cukiert Epilepsia. 2017



Geller EB. Epilepsy Behav. 2018 Fridley J et al. Neurosurg Focus. 2012



Kravalis et al. Neurol Res Pract. 2020

patient-controlled neurostimulation with the EASEE®



Take home message

• Neuromodulation is a useful option in refractory epilepsy

• CM-DBS mostly effective for generalized epilepsy ie LGS

• Less invasive form of neuromodulation are being studied
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