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TREATMENTS 

OF 

INTRACTABLE 
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Outlines

• Definition of epilepsy and intractable epilepsy

• Medical management in epilepsy

• Surgical management in epilepsy



Epilepsy 
Operational Definition (ILAE 2014)

ANY OF THE FOLLOWING CONDITIONS:
• At least TWO unprovoked (or reflex) seizures occurring > 24h 

apart
• ONE unprovoked (or reflex) seizure AND a probability of 

further seizures similar to the general recurrent risk after 
2 unprovoked seizures (60%), occurring over the next 10 years

• Diagnosis of an epilepsy syndrome

Epilepsy is considered to be resolved for individuals who had an age-dependent epile
psy syndrome but are now past the applicable age or those who have remained seizu
re-free for the last 10 years, with no seizure medicines for the last 5 years.



DEFINITION: Intractable Epilepsy

• Drug-resistant epilepsy (DRE), refractory epilepsy

• Defined as failure of adequate trials of TWO tolerated 
and appropriately chosen and used AED schedules

(whether as monotherapies or in combination)

to achieve sustained seizure freedom

Key terms

• Appropriately chosen

• Adequate trials

• Sustained sz freedom



EPIDEMIOLOGY

•Prevalence of epilepsy 0.5-1%

•20-30% of epilepsy patients are refractory to treatment



Strategies for Management

1st monotherapy

2nd monotherapy

? 3rd monotherapy or polytherapy

Presurgical evaluation

PolytherapyVNSResective surgery

Sz free 47%

Sz free 13%

Sz free 4%

Uncontrolled36%

DRE

Kwan P, et al. Epilepsia 2010



DRE Treatment Gap



Factors ass w/ drug resistance 

• Age of onset (<1yo or >12yo)

• Focal seizures or multiple sz types

• High initial sz frequency

• MRI shows hippocampal atrophy (<10% achieve remission)

• Cortical dysplasia or dual pathology

• Neurologic deficits

• Fail first two AEDs at moderate or high doses

WiebeS, Jette N. Nat Rev Neurol 2012



Pseudo-resistance to AEDs

• Wrong diagnosis: syncope, PNES

• Wrong drugs

• Wrong dose

• Lifestyle issue: compliance, alcohol and substances



Complications of DRE

• Seizure-related injuries

• Disability and poor quality of life

• Increase mortality rate and risk of SUDEP



Treatment options for DRE

Medical 
• AEDs 
• Ketogenic diet
• Cannabidiol (CBD)

Surgical
• Resective: hemispherectomy, lobectomy
• Devices: VNS
• Palliative: Callosotomy



Medical management

Antiepileptic Drugs



AED development



Considerations for AED initiation

Patient

age, sex, race, 

comorbidity

Disease

epilepsy syndrome, 

Sz type

AEDs

PK, PD, MOA,

side effects, DI



Mechanisms of action

AMPA antagonist

Perampanel

Na channel, AMPA/kainite Rc, GABA A Rc

Na channel, NMDA Rc, GABA A Rc

Na channel, NMDA Rc, GABA turnover

Alick S, Doyle A. Practical Neurol 2018



Pharmacokinetics of AEDs



Glauser Y, et al. Epilepsia 2013

AEDs for epilepsy syndromes



Dosage of AEDs



Advantages vs Disadvantages



AED polytherapy

• consider efficacy/benefit vs side effects

• other issues: cost, long-term side effects



Rational AED polytherapy1

• Lamotrigine and valproate 

Brodie and Yuen. Epilepsy Res 1997



Rational AED polytherapy2

Park, et al. J Epilepsy Res 2019



Medical management

Ketogenic diet (KD)



Ketogenic diet

• To mimic the effect of starvation

• First report of use in 1921

• High-fat, adequate protein, low-carbohydrate diet



Mechanism of action: hypotheses

• Direct anticonvulsant effect

• NTs and ion channel: enh GABA production

• Mitochondrial change: anti-oxidative, anti-inflammation

• Glycolytic restriction/increase in non-glucose source

JM Rho. Neuroscience Letter 2017



Indications for the KD

• Probable benefit

 GLUT-1 deficiency

 Pyruvate dehydrogenase deficiency (PDHD)

 Myoclonic astatic epilepsy (Doose syndrome)

 Tuberous sclerosis complex

 Rett syndrome

 Dravet syndrome

 Infantile spasm

• Suggestion of benefit

 Selected mitochondrial disorders

 Glycogenosis type V

 Landau-Kleffner syndrome

 Lafora body disease

 SSPE



Contraindications

• Absolute:

 Carnitine deficiency

 Carnitine palmitoyltranferase I or II deficiency

 Carnitine translocase deficiency

 ᵦ-oxidation defects

 MCAD, LCAD, SCAD

 Long-chain, medium-chain 3-hydroxyacyl-CoA deficiency

 Pyruvate carboxylase deficiency

 Porphyria

• Relative:

 Inability to maintain adequate nutrition

 Surgical candidates

 noncompliance



Ketogenic diet

• Classical KD
• Long-chain triglyceride

• Ratio of fat (gram) to protein+carbohydrate (gram) 

• Typically used 4:1 or 3:1

• MCT KD
• MCT oil based

• Similar efficacy

• Greater carb and protein allowance

• Yield more ketone

• But more expensive



Ketogenic diet

Ratio of caloric contributions



Side effects of KD



Overview of treatment with KD

Louw E, et al. Eur J Ped Neurol 2016



Diet discontinuation

• Use at lease 3.5 month for determining of efficacy

• If response, continue for at lease 2 years



• Retrospective study, 59 pediatric pts

• 26 classical KD, 20 MCT and 13 combination LCT/MCT

• Follow up at 3, 6, 9, 12 months

Efficacy of KD

Vehmeijer F OL, et al. Eur J Ped Neurol 2015



Surgical management



Surgical candidates

Most common criteria

• Sz frequency >1 per mo

• Failure of >2 AEDs

• Lesional epilepsy



Surgical procedures for DRE

• Resective surgery
 Hemispherectomy
 Lobectomy 
 Lesionectomy



Surgical procedures for DRE

• Nonresective techniques
 laser interstitial thermal therapy
 gamma knife radiosurgery

• Functional/palliative
 Callosotomy
 Multiple subpial transections



Surgical procedures for DRE

• Devices
 VNS: FDA approved for epilepsy in 1997

 RNS: FDA approved for partial onset epilepsy in 2013

 DBS: for epilepsy in 2018

Rosa MA, Lisanby SH. 2012

Edward CA, et al. Mayo Clin Proc 2017



Presurgical Evaluations for DRE1

• Non-invasive evaluations
 Video EEG monitoring

 MRI 

 PET (Positron Emission Tomography)

 Ictal SPECT (Single Proton Emission Computed Tomography)

 Functional assessment: neuropsych, fMRI



• Invasive evaluations
 Intracranial EEG monitoring

 Subdural grid and depth electrode

 Stereotactic EEG

 Intra-operative Electrocorticography (ECoG)

Presurgical Evaluations for DRE2



• RCT, 80 pts with TLE
• Follow up 1 year
• Free of any sz: 

• 38% in sx gr
• 3% in med gr

• No sz with impaired awareness
• 58% in sx gr
• 8% in med gr



Seizure outcome 
in resective epilepsy surgery

Nair DR. Continuum 2016



Upcoming treatment for DRE



Cannibidiol

Possible Mechanisms 
– Decrease presynaptic glutamate release

– Non-endocannabinoid receptor

– 5HT1A agonist

– Glycine receptor agonist

– Increase anandamide



Evidences

Stockings E, et al. J Neurol Neurosurg Psychiatry 2018



Cannibidiol

Indications in EPILEPSY

 Adjunctive therapy in Dravet syndrome and LGS

 Adjunctive therapy in Refractory epilepsy

Guidance on cannabis for medical use, กรมการแพทย์ 2562



Questions!!



THANK YOU


