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In response: Neuronal networks in epileptic
encephalopathies with CSWS

To the Editors:
In his commentary of our article,1 Prof. P�eter Hal�asz

points out an important issue of the nature of epileptiform
discharges during electrical status epilepticus in sleep
(ESES) and offers a thorough review of the topic. Further-
more, due to the diversity of the epileptiform discharges,
which are mainly focal/regional discharges or bilateral
spike-waves,2 he raises doubt about the existence of uni-
tary mechanism of ESES and suggests that most of the dis-
charges might reflect a more confined regional network.3

A better understanding of the morphology and localiza-
tion of the epileptiform discharges during ESES is an
important issue. However, as noted by Dr. Hal�asz, there
are only few studies analyzing the potential fields of ESES
discharges.4 We concur with Dr. Hal�asz that heterogeneity
of discharges can be responsible for differences in clinical
presentations of patients with ESES, and can be used as an
argument against the existence of the unitary mechanisms
of ESES discharges.

Similar to the observations of previous authors,2,3,5–7 we
observed that most our patients exhibited regional dis-
charges with mainly centrotemporal or parietooccipital pre-
dominance. However, we did not focus on detailed and
systematic analyses of the morphology and localization of
discharges. The aim of our previous study was to investi-
gate the unifying mechanisms that generate background
oscillations, as opposed to epileptiform discharges, of
patients with ESES. As such, localization of the discharges
or differences in seizure forms were not taken into account.

We would argue that the delta frequency oscillations
observed during the acute phase of continuous spikes and
waves during sleep (CSWS) represent a unified network
signal that is significantly associated with the coherent
sources we observed.8 Furthermore, we believe that the
complexity of the observed network may explain the diver-
sity of neurophysiologic deficits characteristic of this con-
dition.

The high temporal resolution that electroencephalogra-
phy (EEG) provides, in conjunction with advancements in
source analysis methods, allowed a description of the hier-
archical association. This enabled us to identify the thala-
mus, together with the mesial temporal and parietal
regions, as the epicenter of the network. Based on the

results obtained from the directionality analyses, we con-
cluded that the posteromedial cortical region is merely a
precipitator, which acts on the thalamocortical network
and facilitates the development of epileptiform discharges.

We strongly agree that the detailed and systematic anal-
yses of the morphology of spike and wave discharges, in
addition to studies focused on networks underlying epilep-
tiform discharges in ESES, are topics of great interest, both
of which we hope will be the focus of future research
pursuits.

ACKNOWLEDGMENTS

We are grateful to the patients, parents, and colleagues who con-
tributed to the study. The support for the authors from the German
Research Council (Deutsche Forschungsgemeinschaft, DFG: SFB 855,
D2, and D3, and PAK902) and European Commission, Project FP7
DESIRE is gratefully acknowledged.

DISCLOSURE

None of the authors has any conflict of interest to disclose. We confirm
that we have read the Journal’s position on issues involved in ethical pub-
lication and affirm that this report is consistent with those guidelines.

Natia Japaridze*

n.japaridze@pedneuro.uni-kiel.de
MuthuramanMuthuraman†‡

Carina Dierck*

Sarah von Spiczak*§

Ulrich Stephani*

Michael Siniatchkin–
*Department of Neuropediatrics,

Christian-Albrechts-University, Kiel, Germany;
†Department of Neurology,

Christian-Albrechts-University, Kiel, Germany;
‡Department Biomedical Statistics and Multimodal Signal
Processing Unit, Johannes Gutenberg-University Mainz,

Klinik und Poliklinik f€ur Neurologie Germany, Mainz
Department of Nuerology, Germany, Mainz, Germany;

§Northern German Epilepsy Center for Children &
Adolescents, Schwentinental/OT Raisdorf, Germany; and

¶Department of Medical Psychology and Medical
Sociology, Christian-Albrechts-University, Kiel, Germany

REFERENCES

1. Japaridze N, Muthuraman M, Dierck C, et al. Neuronal networks in
epileptic encephalopathies with CSWS. Epilepsia 2016;57:1245–
1255.

2. Hegyi M, Siegler Z, Fogarasi A, et al. Age dependent features of
lesional and non-lesional patients with Electrical Status Epilepticus in
slow Sleep. Ideggyogy Szmle 2014;30:69S.

3. Hal�asz P, Hegyi M, Siegler Z, et al. Encephalopathy with Electrical
Status Epilepticus in SlowWave Sleep – a review with an emphasis on
regional (perisylvian) aspects. J Epileptol 2014;22:71–87.

4. Loddenkemper T, Fernandez IS, Peters JM. Continuous spike and
waves during sleep and electrical status epilepticus in sleep. J Clin
Neurophysiol 2011;28:154–164.

5. Fernandez IS, Peters JM, Hadjiloizou S, et al. Clinical staging and
electroencephalographic evolution of continuous spikes and waves
during sleep. Epilepsia 2012;53:1185–1195.

                                  

           



6. Liukkonen E, Kantola-Sorsa E, Paetau R, et al. Long-term outcome of
32 children with encephalopathy with status epilepticus during sleep,
or ESES syndrome. Epilepsia 2010;51:2023–2032.

7. Kramer U, Sagi L, Goldberg-Stern H, et al. Clinical spectrum and
medical treatment of children with electrical status epilepticus in sleep
(ESES). Epilepsia 2009;50:1517–1524.

8. Lawrence A, Nicholls SK, Stansfield SH, et al. Characterization of the
tail-specific protease (Tsp) from Legionella. J Gen Appl Microbiol
2014;60:95–100.

                                  
             

            
                                          

                                                
                                                  
                                                
                                                
                                                  
                                                 
                                                 

                                                     
                                              
                                           
                                                 
                                               
                                              
                                                 
                                                
                                                 
                          

                                                
                                               
                                               
                                               
                                                   
                                                 
                                             
                                                   
                                                  
                                                      
                                                
                                               
                                              

                                                                  

                                            

                                                                              
                                         
                                   
                                 
                                   
                                            
                                               

                                                                    
                                                   
                                     
                                         
                                         
                                         

                                              
                                                                                           

                                                     
                                               
                                             
                                               
                                                        
                                                           

                                                                                
                                                               
                                                 
                                                     
                                                     
                                                     

                                                          

         

                                  

           

                    
  

            
                        

        
                           

                  
          

      
                                           

                                         
        

     
                      

      
                                 

 
                                                     

 
           




