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benign tumours (hamartomas) 

in multiple organs

Tuberous Sclerosis Complex (TSC)



• cortical tubers (80-90%)

• cerebral white matter radial migration lines (20%)

• SEN: subependymal nodules (80%)

• SEGA: subependymal giant cell astrocytoma (5-20%)

Central nervous system manifestations in TSC



epileptogenesis / seizures TAND

mTOR activation

disruption of 
dendritic 

spines

abnormal 
neuro-

transmission

abnormal 
white matter 
connectivity

abnormal 
synaptogenesis

Adapted from Curatolo et al. EJPN, 2018

Central nervous system manifestations in TSC
TSC1 or TSC2 mutation



Curatolo et al. Lancet, 2015

TAND



• most common neurological symptom in TSC: 75-90% of patients

• onset most often in the first year of life

• focal seizures are most common seizure type

• >60% refractory seizures

Epilepsy in TSC
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Updated clinical recommendations



vigabatrin

- prednisolone / 
ACTH

- GABAergics

other AED,

ketogenic diet

• infantile spasms

Curatolo et al. EJPN, 2018 

Anti-epileptic drugs for epilepsy in TSC



• infantile spasms

• focal seizures

<1 year: vigabatrin

>1 year: topiramate, 
carbamazepine,…

surgery

other AED,

ketogenic diet,

VNS

Curatolo et al. EJPN, 2018 

Anti-epileptic drugs for epilepsy in TSC

vigabatrin

- prednisolone / 
ACTH

- GABAergics

other AED,

ketogenic diet



• currently underutilized in TSC-associated refractory seizures

• usually restricted to focal seizures and single EEG focus, but 
should also be considered when bilateral or multifocal lesions

• after failure of 2 AEDs

• early comprehensive presurgical evaluation

• early surgery significantly increases probability to be seizure-free 
(55-60%)

Surgery for epilepsy in TSC

Curatolo et al. EJPN, 2018 



• should be considered

– for patients who are not surgical candidates (also in early 
infancy/childhood)

– when surgery failed

– when multifocal seizure onset

• difficult compliance after infancy

Ketogenic diet for epilepsy in TSC

Curatolo et al. EJPN, 2018 



• may be a first option when ketogenic diet is not acceptable, or 
may be combined with ketogenic diet

• data are limited, but significant reduction in seizure frequency in 
about 50% of patients was reported

• almost no patients become seizure-free

VNS for epilepsy in TSC

Curatolo et al. EJPN, 2018 



• clinical trial results pending, mainly anecdotal reports

• limited experience in Europe

• mechanism of action remains unclear

Cannabidiol (CBD) for epilepsy in TSC

Curatolo et al. EJPN, 2018 
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French et al. Lancet, 2016
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mTOR inhibitors for epilepsy in TSC



• EXIST-3 extension phase demonstrated sustained efficacy

Krueger et al. Neurology, 2016

mTOR inhibitors for epilepsy in TSC



• EXIST-3 extension phase demonstrated sustained efficacy

• long-term treatment was safe and well tolerated

• approval by EMA DEC 2016 for refractory partial-onset 
seizures (with or without generalisation) in TSC patients >2 
years 

• should be considered as add-on therapy when seizures are 
refractory to 2 AEDs

• multisystemic treatment!

• earlier treatment?

Krueger et al. Neurology, 2016; Curatolo et al. EJPN, 2018 

mTOR inhibitors for epilepsy in TSC



Epileptogenesis in TSC

Curatolo et al. Lancet Neurol, 2015
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TSC gene mutation
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A B• need for early diagnosis of epilepsy as early treatment 
improves outcome!
– education of parents (http://infantielespasmen.be/)

– early EEG monitoring (?)

• vigabatrin may be considered presymptomatically when 
subclinical epileptiform discharges on EEG

• early surgical evaluation

• adjunctive everolimus for refractory seizures >2 years

• earlier introduction of mTOR inhibitors?

Take home messages

http://infantielespasmen.be/


A B



prenatal / 
early infancy

(< 24 months)

Renal or liver angiomyolipomas

Dermatological and dental manifestations: 
hypomelanotic macules, facial angiofibromas, forehead plaque, 

shagreen patch, dental pits, intraoral fibroma

CNS lesions / seizures / behavioral issues / mental retardation

early 
childhood 

(< 5yrs)

teenagers
(5–18 yrs)

adults
(> 18 yrs)

Retinal hamartomas 

adults
(> 40 yrs)

LAM

Cardiac rhabdomyomas

Clinical manifestations in TSC


