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The Past  Present  

Neuropathology (cellular based / tissue studies) have 

played a vital part in understanding interactions of 

seizures and the developing brain. 

 

   



  The Doublecortin Story 

  Pathology described ~1936 First neuroimaging reports ~1981  

Subcortical Laminar heterotopia  

Livingstone and Aicardi 



Doublecortin gene identified - 1998 



Doublecortin (DCX) and normal brain development 

DCX Human 15 days 
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http://www.hudsen.org/ 
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Srikandarajah, 2009 



Doublecortin – experimental replacement, 2008 Epileptogenesis mechanisms,  2007 

Bataglia, 2007 



‘An immature brain is not a small adult brain’ 

Granule cell dispersion in Hippocampal sclerosis / TLE 

Martinian, 2012 

Calbindin 



nature medicine 



Febrile 

seizures 

Granule Cell 

Dispersion  

Epilepsy 

 and  

Hippocampal 

sclerosis 

MRI Surgery 

 Natural history of refractory mTLE/hippocampal sclerosis 



Febrile 
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Future :   Natural History refractory mTLE/HS ? 

Detection  

on MRI 

Reversal with 

targeted treatments 

with Reelin /   

anti-GABA agents 



mTOR Pathway Activation 

in Tubers and Focal Cortical Dysplasia  

pS6 

panHPV 



Epilepsy neuropathology studies in the 

developing brain have highlighted 

 
 

1. Reciprocal influences between seizures and 

continuing brain development 

2. Pro-epileptogenetic processes 

3. New biomarkers and novel treatment pathways 



Semple 2013 

Time course of brain development 
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Shepherd 2013 
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Current and future tissue technologies  

Proteomics 
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Yuki Goda  Visualising 

synpases 

Tissue 9T MRI 



Value of human tissue research 

• Exploration of complexity  

– Compared to animal models of epilepsy 

• Localistion 

– Cell subtype, cortical layer, region, networks 

• Greater resolution 

– Compared to neuroimaging 

• Effects of local environment 

– ECM, glia, inflammatory cells, BBB 

• Pathology diagnosis and classification 

– Benchmark or ‘gold standard’ 

 

 

 



‘Fine tuning’ neuropathology diagnostic 

criteria.  

ILAE neuropathology task force 2010-13 

FCD and HS - reclassification 

 

Virtual microscopy  

 

Teaching / training our workforce  

http://community.ilae-epilepsy.org/diagnosticmethods/MEMBERS/NeuropathologyTaskForce/ 

 

http://community.ilae-epilepsy.org/diagnosticmethods/MEMBERS/NeuropathologyTaskForce/
http://community.ilae-epilepsy.org/diagnosticmethods/MEMBERS/NeuropathologyTaskForce/
http://community.ilae-epilepsy.org/diagnosticmethods/MEMBERS/NeuropathologyTaskForce/
http://community.ilae-epilepsy.org/diagnosticmethods/MEMBERS/NeuropathologyTaskForce/


Value of post-mortem brain tissue 

 in epilepsy research  

• Can compare epileptogenic and normal regions in 

focal epilepsies 

• Enables the study of ‘non-surgical’ epilepsies 

• Investigations into SUDEP 

• Study of secondary or long term effects of 

seizures and co-morbidities 

 

 



Epilepsy Brain/Tissue Banks 

Problems  

Few dedicated epilepsy brain banks 

 

Decline in autopsy rate 

 

Public perception of organ retention 

 

Collection of atypical cases 

Advantages 

Enables collection/sharing of rare 

pathologies 

 

Specific brain regions sampled, 

collected relevant to condition 

 

Relevant clinical data collected 

 



Case Reports  Series Positive 

neuropathology 

reported 

Epilepsy of infancy with migrating 
focal seizures 

 

Frielich 2013 
Copola 2007 
Fasulo 2012 

 

McTague 2013 
 

Microcephaly 
Hippocampal scerlosis 

PMG 
FCD 

Putaminal atrophy 

West syndrome 
 

Weckhuysen, 
2013 

Vinters 1993 
 

FCDI 
Cystic encephalomalacia 

FCDII 
 

Myoclonic epilepsy in infancy (MEI) 
 

 0 0 0 

Benign infantile epilepsy 
 

0 0 0 

Benign familial infantile epilepsy 
 

0 0 0 

Dravet syndrome 
 

Catarino 2011 
Guerrini 2011 

 

Pathology negative 
Cortical malformations 
Hippocampal sclerosis 

Cerebellar atrophy 

Myoclonic encephalopathy in non-
progressive disorders 

 

0 0 0 

Epilepsy Syndromes in  Neonatal Period – Total Post Mortem studies last 15 years 



Clinical syndrome 



Prevention of epilepsy 

On Our Horizon 
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