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Overview

 Post-stroke epilepsy
 Pharmacoresistant post-stroke epilepsy
 Presurgical consideration
 Resective surgery
 Disconnection surgery
 Neurostimulation



Reading recommendation



Post-stroke epilepsy

 Hemorrhagic stroke
 Anterior circulation infarction
 Stroke severity
 Cortical or corticosubcortical involvement





Post-stroke epilepsy

Medical treatment 
Prophylaxis vs. treatment
 Assessment for risk of recurrent epilepsy
 Non-pharmacologic treatment

Surgical treatment for pharmacoresistant 
epilepsy



Pharmacoresistant post-stroke epilepsy

 Uncommon (< 25% of post-stroke epilepsy)
 No factor associated with occurrence of 

pharmocoresistant post-stroke epilepsy



Epilepsy surgery for post-stroke epilepsy

 Goal to improve quality of life and cognitive 
development, and also neurological function
 Presurgical evaluation
 Resective surgery
 Neurostimulation



Possible locations of epileptogenic zone        
in post-stroke epilepsy

1. Intralesional
2. Perilesional (adjacent)
3. Distant

Stroke lesion
1

2

3





Resective surgery

 Lesionectomy
 Extended lesionectomy (lesionectomy with 

removal of perilesional brain tissue or 
hemosiderin)
 Focal resection
 Standard anterior temporal lobectomy
 Extra-temporal Lobectomy
 Multilobar resection
 Hemispherectomy



Disconnection surgery

 Corpus callosotomy
 Lobar disconnection
 Multilobar disconnection
 Hemispherotomy





Jan 2012 - Jan 2020

Seizure onset zone in patients who underwent 
intracranial EEG

Intralesional     1 case
Extralesional     5 cases
Intra and extralesional   7 cases

10 underwent resective surgery
4 underwent VNS
2 underwent corpus callosotomy + VNS

Arévalo-Astrada et al 2021



10 cases who underwent resective surgery

5 4 1

Arévalo-Astrada et al 2021





2000 - 2016

21 patients with focal drug-resistant epilepsy secondary 
to vascular destructive lesion

Perinatal stroke 14
Postnatal stroke 7

Ischemic 17
Hemorrhagic 3 
Post-infectious vascular event 1

Marchi et al 2019



Marchi et al 2019



Neurostimulation

 Vagus nerve stimulation



Vagus nerve stimulation
VNS therapy

Neurotransmitter Cerebral blood flow EEG changes

Norepinephrine
GABA

Serotonin
Aspartate

Thalamus
Cerebral cortex

Anti-convulsive effect

Desynchronization 
of EEG rhythms



Exposure of the left vagus nerve
LateralLateral

MedialMedial

InferiorInferior

SuperiorSuperior



VNS electrode



Placement of the electrode around the vagus nerve



Complete electrode placement



Connection between caudal end of the electrode 
and pulse generator



Insertion of the pulse generator into 
the infraclavicular subcutaneous pocket



“Off 
time”

“On time”
30 sec

“On time”
30 sec

“Off time”
5 min

“Off 
time”

VNS standard setting

2 sec 2 sec 2 sec 2 sec

Output current: 0.25, 0.5, 0.75, 1.0, 1.25, 1.5 mA
Frequency 20, 30 Hz
Pulse width 250, 500 usec



10 patients who were not candidate for resective surgery
Mean age 64.5 years
Follow up 2 years or more following VNS
Mean VNS intensity 1.75 mA (1.25 – 2.0 mA)



Kubota et al 2020



Kubota et al 2020

VNS is potentially safe and effective option for 
patients with pharmacoresistant post-stroke epilepsy

If seizures are not controlled with AEDs, VNS should 
be considered in early stage from a physical and 
economic point of view



Conclusions

 Epilepsy surgery is still effective in the 
treatment of pharmacoresistant post-stroke 
epilepsy
 Special consideration of epileptogenic location       

“intralesional”  “perilesional”  “distant”
 Presurgical consideration as pharmacoresistant 

epilepsy due to other causes



Conclusions

 Resective and disconnection surgeries render 
favorable seizure outcome in well-selected 
patients
 Vagus nerve stimulation is an interesting 

treatment option in patients with 
pharmacoresistant post-stroke epilepsy 


