
Neurocognition 

Dept of Neurology, 

Maastricht University 

Medical Centre

Epilepsycentre 
Kempenhaeghe

Prof. Dr. A.P. Aldenkamp, on behalf of 
Prof. Dr. H. Vles, Dr. J. Hendriksen                    

Research institute 
MHeNS

Epilepsy

EEG diagnosis (sleep deprivation, 
recordings during sleep)

Development of expertise in 
the area of sleep medicine 

Sleep medicine

Epilepsy

-Onset mostly in childhood
-Cognitive comorbidity is common
and often confusing

Main complaint: attentional disorders and 
educational arrest

Short non-convulsive epileptic seizure



Did you have schoolwork in the weekend?

What did you say?

Ah well…

Main complaint: gradual increase of 
attentional deficit and 

hyperactivity/impulsivity during the day 



Epileptiform EEG 
discharges without 
any sign of seizure: 
‘subclinical 
discharges’

‘subtle 
seizures’(short non-
convulsive and 
‘difficult-to-detect 
seizures’)

Clear 
epileptic 
seizures 
(often 
convulsive)

Clinical presentation

Cognitive impact

Continuum in clinical  presentation and cognitive impact
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Cognitive impairment epilepsy

Epilepsy cognitive impairment
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With higher seizure frequency of (‘subtle’) 
seizures: more attentional deficits 

Number of seizures

slower

Aldenkamp & Arends, Epilepsia, 2004; 45, 1001-1041
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Duration of seizures in sec

With longer seizure duration more impact on 
memory

errors
± 4 sec.

Aldenkamp & Arends, Epilepsia, 2004; 45, 1001-1041
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Slowing

With more epileptiform EEG discharges more 
slowing of central information processing

Aldenkamp & Arends, Epilepsia, 2004; 45, 1001-1041

Neuronal correlates?

Method –Functional –connectivity analysis

Control (n=1) Patient (n=1)

Connectivity maps
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Epilepsy

-Onset mostly in childhood
-Cognitive comorbidity is common

Development of expertise in 
the area of neurocognition in 
children  

Neurocognition

- Large school + centre for neurological 
developmental disorders in Oosterhout 

Centre for neurocognition in children

Centrum voor neurologische 
leerstoornissen en 

ontwikkelingsstoornissen

‘Facilities’
Centre for neurocognition in children
-Oosterhout (COS): 160 children per year (clinical 
admission)
- Heeze: Pilot: 100 children last year (outpatient  approach)
250 children with neurologically based cognitive and 
developmental disorders

Berkenschutse special education up to secundary school: 
license for chronically ill children (epilepsy etc.) + 500 
children  and 250 children  per year in ambulatory care
- Large facility for high functioning autism (+ 250 children)

Research: 
Department for neuropsychology, EEG, MRI!!! 

?Type of neurological deficit at admission

Diagnostic protocol 

Referral (second line) 
22% not included 

Child neurologist/ 
clinical 
neuropsychologist 

Neuropsychological 
assessment  

+clinical 
observation 
(10%); 
MRI/EEG/lab etc 

Addtional: child psychiatrist, 
school observation etc. 

Neurocognitive diagnoses after 
the diagnostic protocol

• Majority of the children receive a new diagnosis 
or a revised diagnosis. 
• Ranging from ADHD or dyslexia, up to autism 
syndrome, or specific neurocognitive disorders 
such as developmental dysphasia
• Important: the relationship with the neurological 
diagnosis: prognosis and effects on daily life 
(school)



Treatment protocol

1. Referral (neurorehabilitation)
2. Follow up of treatment elsewhere
3. Monitoring of medication effects 
4. Psycho-education
5. Cognitive training
6. Parent counseling
7. Educational counseling 
8. Training of child rearing practive 
9. Advices about adapting the child environment
10. Help with financial  support

Wishes wishes wishes
• Support of the difficult neurorehabilitation process, 

especially cognitive training

• Processes such as inhibition control in ADHD, special 
adaptation of learning in dyslexia or developmental 
dysphasia

• We need the help of a technical infrastructure: virtual 
reality, computer games, special adaptation of learning 
environment ; we will invest a PhD student.

• Is robotics helpful in autism? 

• Help with further development of imaging techniques to 
clarify neuronal correlates of neurocognitive problems. 


