
Altered Brain Development Found in Children with Newly Diagnosed 
Epilepsy  
Slowed Development of White Matter Volume Affecting Brain 
Connectivity 
 
A newly published study reported that children with new/recent onset epilepsy have significantly 
slowed expansion of white matter volume compared to healthy children over a two year 
interval. The reduced white matter volume may affect brain connectivity and influence 
cognition. Results of this study conducted by researchers from the University of Wisconsin 
School of Medicine and Public Health are now available online and will appear in the July issue 
of Epilepsia, a journal published by Wiley-Blackwell on behalf of the International League 

Against Epilepsy. 
 
Epilepsy, a common nervous system disorder, frequently develops in early childhood and 
causes recurrent seizures. Seizures can range from mild staring spells to major convulsions.  
According to the Epilepsy Foundation there are 326,000 children under the age of 15 with 
epilepsy in the U.S.   More than 45,000 new cases of epilepsy are diagnosed in children each 
year.  
 
A research team, led by Bruce Hermann, Ph.D., investigated the neurodevelopmental changes 
in brain structure in children with new or recent-onset epilepsy. Thirty-four healthy children 
(control group) and 38 with new/recent onset epilepsy were enrolled in the study. The epilepsy 
group contained 21 children with localization-related epilepsy and 17 with idiopathic generalized 
epilepsy.  Children in both groups had a mean age of 12.9 years and underwent magnetic 
resonance imaging (MRI) at baseline and 2 years later.   
 
At the 2 year follow-up, seizure frequency was evaluated. During the prior year, 53% of children 
with epilepsy were seizure free; 34% reported only one seizure.  In the remaining children with 
epilepsy, 5% reported monthly, 5% weekly, and 3% daily seizures.   

 
“Our study determined that children with new or recent-onset epilepsy exhibited an altered brain 
development pattern characterized by delayed age-appropriate increase in white matter 
volume,” said Dr. Hermann.  The research team found that total cerebral white matter volume 
increased significantly in the healthy control group over the 2-year period.  However, the 
epilepsy group did not show significant change in white matter volume in the total cerebrum and 
across all lobes—the difference from normal controls being most pronounced in the frontal 
lobes.    
 
Researchers suspect that the delayed white matter volume increase in children with epilepsy 
may affect cognitive development by reducing brain connectivity.  With altered brain 
development, children with epilepsy may also experience impaired executive function—mental 
tasks such as organizing, planning, and paying attention which are commonly reported in 
people with epilepsy.   
 
“Research into the symmetry between patterns of cognitive change and age-appropriate brain 
development remains to be addressed in childhood epilepsy,” concluded Dr. Hermann.  “Further 
exploration of how subtle neurodevelopmental alterations in brain development affect cognition 
is needed. Longer term follow-up is also needed to determine whether this finding represents a 
temporary delay in brain development versus a fixed difference.”  
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This study is published in Epilepsia. Media wishing to receive a PDF of this article may contact 
medicalnews@wiley.com. 
  
Epilepsia is the leading, most authoritative source for current clinical and research results on all aspects 
of epilepsy. As the journal of the International League Against Epilepsy, subscribers every month will 
review scientific evidence and clinical methodology in: clinical neurology, neurophysiology, molecular 
biology, neuroimaging, neurochemistry, neurosurgery, pharmacology, neuroepidemiology, and 
therapeutic trials. For more information, please visit 
http://www3.interscience.wiley.com/journal/117957420/home 
 
 
Wiley-Blackwell is the international scientific, technical, medical, and scholarly publishing business of 
John Wiley & Sons, with strengths in every major academic and professional field and partnerships with 
many of the world’s leading societies. Wiley-Blackwell publishes nearly 1,500 peer-reviewed journals and 
1,500+ new books annually in print and online, as well as databases, major reference works and 
laboratory protocols. For more information, please visit www.wileyblackwell.com or 
www.interscience.wiley.com. 
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