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Introduction

 Epilepsy in children with 
Dravet syndrome is often 
difficult to control with 
medications.

 Drug-resistant epilepsy: 
failure of 2 appropriate 
anticonvulsants after 
adequate and tolerated 
trials

 These children, as well as 
hundreds thousands 
adults, need alternative 
treatments to 
anticonvulsant 
medications. 

 L’épilepsie chez les enfants 
atteints du syndrome de Dravet
est souvent difficile à contrôler 
avec les médicaments. 

 Épilepsie réfractaire: absence 
du contrôle des crises malgré 
l’essais de deux 
anticonvulsivants appropriés

 Ces enfants, ainsi que des 
centaines de milliers d’adultes, 
ont besoin d’alternatives aux 
anticonvulsivants pour le 
traitement de l’épilepsie



Plan

 Vagus Nerve Stimulator

 High-fat diets 

 Stimulateur du Nerf Vague

 Diètes hautes en gras



Vagus nerve stimulator

Stimulateur du nerf vague



Introduction

 First human implanted in 1988 
(Penry et al.)

 Mechanism of action

 Not well understood

 Possible benefits

 Reduced seizure frequency

 Reduced seizure severity

 Termination of seizures 
through  use of external VNS 
magnet

 Decreased ER visits 

 Diminished antiepileptic 
drug requirement

 Improvement in quality of  
life

 Premier VNS implanté chez l’humain 
en 1988 (Penry et al.) 

 Mécanisme d’action 

 Peu compris 

 Bénéfices possibles

 Diminution de la fréquence des 
crises

 Diminution de la sévérité des 
crises

 Arrêt des crises avec l’utilisation 
de l’aimant

 Diminution des visites à l’urgence 

 Diminution de nombre 
d’anticonvulsivants

 Amélioration de la qualité de vie 



Indications

 Patients with drug-

resistant epilepsy not 

suitable for resective 

surgery

 Resective surgery 

preferred in good 

candidates

 Patients avec épilepsie 

réfractaire qui ne sont 

pas candidats à une 

chirurgie résective

 Chirurgie résective

préférée chez les bons 

candidats 



System and hardware



System and hardware



Programming

NORMAL MODE

MAGNET MODE: with magnet activation

AUTOSTIM MODE (AspireSR 106): automatic seizure detection



Autostimulation mode      

(AspireSR 106)



Programming



Programming





Interrogation and programming



Efficacy

21-57%



Efficacy|Efficacité

 Results Meta-Analysis

 3341 patients

 % Reduction in seizure frequency at last follow-up compared to baseline

 % Réduction de la fréquence des crises au dernier follow-up comparativement

à avant le VNS

 Mean| Moyenne: 44.6% +/- 0.5%

 Impact of treatment duration| Impact de la durée depuis l’implantation?

 3-12 months after surgery:36.2 +/- 0.5%

 >  1 year after surgery: 51.0 +/- 0.5%

Suggests delayed benefit to sustained VNS 

therapy
Suggère une réponse maximale après ≥1 an

Engel I-III (≥ 50% reduction): 50.6%

Engel I-II (≥ 90% reduction): 12.2%





Tolerability

 Side effects

 Surgical risks and infections

 Usually during stimulation

 Most common

 Hoarseness, voice change | Voix rauque

 Coughing | Toux

 Abnormal throat sensation | Sensation anormale gorge 

 Difficulty breathing (dyspnea) | Difficultés respiration (dyspnée)

 Drooling | Augmentation salive

 Difficulty swallowing (dysphagia) | Difficultés à avaler (dysphagie)

 More common if previous history of dysphagia

 Erosion of the skin (decreased with implantation under pectoralis) | Érosion peau

 Etc. 

 Device malfunction (e.g. lead fracture)



Tolerability



System and hardware

 Battery life | Durée de vie de la 
batterie

 New devices

 Low stimulation: 10-12 years

 High stimulation: 5 years

 Old devices

 Shorter

 Brain MRI | MRI tête

 Considered safe with VNS | 
Sécuritaire avec le VNS

 1.5 and 3T magnet

 Output current set to “0” before 
and reprogrammed after MRI

 Device interrogated after MRI

 According to the manufacturer, the 
following should NOT affect the 
pulse generator | Aucun risque
avec: 

 Microwave

 Ovens

 Toasters

 Hair dryers

 Electrical appliances

 Cellular phones

 Metal detectors at the airport



High-fat diets

Diètes hautes en gras



High-fat diets 

 Centuries ago, Hippocrates was the first to note that fasting treated convulsions.

 Concept rediscovered in the early 20th century by Guelpa and Marie in 1911

 Ketogenic diet developed in 1920 at the Mayo Clinic by Wilder

 Designed to mimic the beneficial effects of fasting

 Restriction of carbohydrates, protein and fluids

 Increase fat intake to 90% of total calories

 Widely used for adults and children with epilepsy for the next 20 years

 Less used with the introduction of “newer” anticonvulsants

 The story of Charlie Abrahams

 20-month-old boy from California with medically and surgically refractory epilepsy

 Became seizure free within days of initiation of the traditional ketogenic diet (Johns Hopkins Hospital)

 Charlie Foundation created in 1994 to promote research, awareness and availability of the ketogenic diet.

Ketogenic diet now available in over 50 countries, in all continents except  
Antarctica



Metabolic treatments

 Four types | Quatre types

 Traditional ketogenic diet (KD)

 Long-chain  triglyceride diet

 Medium-chain triglyceride (MCT) diet

 Modified Atkins diet (MAD)

 Low glycemic index treatment (LGIT)

Higher than typical fat 

and low-carbohydrate 
(sugar) content

Grande quantité de gras

et petite quantité de 
carbohydrate (sucre)

Controls quality of 

carbohydrates (sugars)
Contrôle la qualité des 
carbohydrates (sucres)



Indications

 Drug-resistant epilepsy | Épilepsie réfractaire

 Focal and generalized seizures | Crises focales et généralisées

 Resective surgery preferred in good candidates | 

Chirurgie résective préférée chez les bons candidats



Ketogenic diet: in summary

 Hallmark feature is ketosis 
via increased metabolism of 
fat

 Sugar (carbohydrate) severely 
restricted

 Exogenous fat sources

 Fat provides the majority of 
calories

 Induces combustion of fats for 
fuel

 Ketones are the product of fat 
metabolism

 Protein based on minimum daily 
requirement

 Adequate fluid intake

 Helps prevent constipation and 
kidney stones

 Calories not restricted

 Base de la diète est la 
production des corps 
cétoniques via le 
métabolisme des gras

 Sucre (carbohydrate) 
sévèrement limité

 Beaucoup de gras dans 
l’alimentation

 Les gras constituent la majorité 
des calories

 Les corps cétoniques sont 
produits par le métabolisme des 
gras et sont utilisés conne 
source d’énergie

 Protéines: minimum requis pour 
croissance

 Apport de liquides adéquat

 Diminue les risques de pierres 
aux reins et diminue la 
constipation

 Pas de restriction des calories



Ketogenic diet: in summary

 Ratio

 Grams of fat : grams of 

protein + sugar 

(carbohydrate)

 Typical ratio: 

 4:1 ratio 

 3:1 ratio 

 Ratio

 Grammes de gras: grammes 

de protéines + sucre

(carbohydrate)

 Ratios typiques:

 4:1

 3:1



Traditional ketogenic diet

 What about a regular diet? 

90% of calories 

from fat

90% des calories 

des gras

35% of calories 

from fat

35% des calories 

des gras



Traditional ketogenic diet

 4:1 Ratio Meal 

 Scrambled eggs, bacon, cantaloupe, cream

Courtesy of Aaron Owens, MS, RD, CSP, 
And Marta Mazzanti, MS, RD, CD 



Traditional ketogenic diet

 4:1 Ratio Meal 

 Hot dog, salad with mayonnaise, carrot curls, frozen cream, sugar-free Jell-O

Courtesy of Aaron Owens, MS, RD, CSP, 
And Marta Mazzanti, MS, RD, CD 





Modified Atkins diet

 First described in 

2003 (Johns Hopkins)

 Sugar 

(carbohydrates) 

limited to 10-20g per 

day

 Fats  strongly 

encouraged

 Foods are not 

weighed and 

measured

 Développée en 2003 

(John Hopkins)

 Limitation des sucres 

(carbohydrates) à 10-

20g par jour

 Gras fortement 

encouragés

 Nourriture n’est pas 

pesée ou mesurée 



Modified Atkins diet

70% of calories 

from fat

70% des calories 

des gras

35% of calories 

from fat

35% des calories 

des gras

90% of calories 

from fat

90% des calories 

des gras



High-fat diets

 Caution! | Attention ! 

 Do not provide medications in liquid form | Aucune

médication sous forme liquide

 Be careful with products that might contain carbohydrates

 Lotion and sunscreen

 Shampoo

 Bath and hand soaps

 Toothpaste

 Bug spray

 ChapStick

Courtesy of Aaron Owens, MS, RD, CSP, 
And Marta Mazzanti, MS, RD, CD 



High-fat diets

 Mechanism of action | Mécanisme d’action

 Unknown | Incertain

 Low glucose level?

 Elevated ketone level?

 Decrease mTOR activity?

 Decrease neuronal excitation?

 Ketone bodies inhibit presynaptic vesicular transporters 

 Acetoacetate inhibit quantum glutamate release from rat hippocampal slices



High-fat diets: efficacy

 Traditional Ketogenic diet

 Appears  to work faster, typically within 2-4 weeks compared to VNS

 Henderson 2006

 Meta-analysis of 19 studies done in children; total of 1084 patients

 Results

 Decrease seizure frequency by > 90% in 1/3 of patients

 Decrease seizure frequency by >  50%  in 1/2 of patients

 No influence of age, seizure type, or etiology

 Modified Atkins diet

 Review article by Kossoff (2012)

 22 Publications on use of MAD in patients  with epilepsy

 Total of 280 patients

 Seizure frequency at 6 months

 123 (44%) having > 50% seizure reduction compared to baseline

 72 (26%) having > 90%  seizure reduction compared to baseline

 Results similar to those described in the traditional KD



High-fat diets: efficacy

 Efficacy | Efficacité

 Other  possible benefits | Autres bénéfices possibles

 Improvement in development | Amélioration du développement

 Improvement in behavior | Amélioration du comportement

 Reduced dosage or discontinuation of anticonvulsants | Diminution des 

anticonvulsivants

 Anticonvulsant medications stopped in ~ 20% of patients



What about patients with 

Dravet syndrome?

 Caraballo (2005)

 20 children 

 Ketogenic diet 4:1 ratio

 65% had at least/au moins 50% decrease in seizure 
frequency/diminution de la fréquence des crises

 50% has at least/au moins 75% decrease in seizure 
frequency /diminution de la fréquence des crises

 Blackford (2013)

 20 children

 Ketogenic diet 3:1 or 4:1 ratio 

 65% had at least/au moins 50% decrease in seizure 
frequency /diminution de la fréquence des crises

 30% has at least/au moins 90% decrease in seizure 
frequency /diminution de la fréquence des crises



Side effects | Effets secondaires

 Possible side effects: 

 Hypercholesterolemia

 Mineral deficiencies

 Acidosis

 Constipation

 Weight  loss

 Kidney stones

 Growth retardation

 Carnitine deficiency

 Prolonged QT interval (selenium 
deficiency)

 Osteopenia/Osteoporosis

 Most side effects treatable and/or 
preventable

 La majorité des effets secondaires
sont prévenables et/ou traitables

 Hypercholesterolemia: change ratio 
or fat composition (↑MCT)

 Growth retardation: ↓ ratio

 Weight loss: ↑ caloric intake

 Appropriate vitamin and mineral 
supplementation

 Calcium, selenium, citrate, zinc, 
vitamin D, etc.

 Avoid initial fast

 Avoid fluid restriction

 Use alternative diets



Supplementation



Diet discontinuation

 Consensus is to try diet for at least 3 months | Tenter pour au 

moins 3 mois

 When to discontinue the diet? | Quand cesser? 

 Can be stopped abruptly at any time in case of medical emergency

 Diet usually continued for at least 2 years if tolerated and beneficial

 Stopped  progressively by decreasing ratio

 Long-lasting benefits reported even after discontinuation of the diet



Want to read 

more?

Vous voulez en

savoir plus?  



Merci! 

Thank You!
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