
    
    

    
    

    

    
    
    
      
    
    neuropediatrics


    
    
    
      
    
    130445



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        Neuropediatrics
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                Aims and Scope
              
	
                Editorial Board
              
	
                German National License
              


      
	
        
          Authors
        
        	
                Instructions for Authors
              
	
                Submit a Manuscript
              
	
                Resident & Fellow section
              


      
	
          
            Subscription
          
          	
                  Subscription Information & Contacts
                
	
                  Institutional Licensing
                


        
	
        
        
        
          
        
          
            Society
            
          
        
          
        
          
        
        	
                German Speaking Society of Neuropediatrics (GNP)
              


      
	
        
        
        
          
        
          
            NPED Women
            
          
        
          
        
          
        
          
        
          
        
        	
                Article Collection
              
	
                About Women In Medicine
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2016
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    
	
                      
                      
                      
                      
                        2012
                      
                    
	
                      
                      
                      
                      
                        2011
                      
                    
	
                      
                      
                      
                      
                        2010
                      
                    
	
                      
                      
                      
                      
                        2009
                      
                    
	
                      
                      
                      
                      
                        2008
                      
                    
	
                      
                      
                      
                      
                        2007
                      
                    
	
                      
                      
                      
                      
                        2006
                      
                    
	
                      
                      
                      
                      
                        2005
                      
                    
	
                      
                      
                      
                      
                        2004
                      
                    
	
                      
                      
                      
                      
                        2003
                      
                    
	
                      
                      
                      
                      
                        2002
                      
                    
	
                      
                      
                      
                      
                        2001
                      
                    
	
                      
                      
                      
                      
                        2000
                      
                    
	
                      
                      
                      
                      
                        1999
                      
                    
	
                      
                      
                      
                      
                        1998
                      
                    
	
                      
                      
                      
                      
                        1997
                      
                    
	
                      
                      
                      
                      
                        1996
                      
                    
	
                      
                      
                      
                      
                        1995
                      
                    
	
                      
                      
                      
                      
                        1994
                      
                    
	
                      
                      
                      
                      
                        1993
                      
                    
	
                      
                      
                      
                      
                        1992
                      
                    
	
                      
                      
                      
                      
                        1991
                      
                    
	
                      
                      
                      
                      
                        1990
                      
                    
	
                      
                      
                      
                      
                        1989
                      
                    
	
                      
                      
                      
                      
                        1988
                      
                    
	
                      
                      
                      
                      
                        1987
                      
                    
	
                      
                      
                      
                      
                        1986
                      
                    
	
                      
                      
                      
                      
                        1985
                      
                    
	
                      
                      
                      
                      
                        1984
                      
                    
	
                      
                      
                      
                      
                        1983
                      
                    
	
                      
                      
                      
                      
                        1982
                      
                    
	
                      
                      
                      
                      
                        1981
                      
                    
	
                      
                      
                      
                      
                        1980
                      
                    
	
                      
                      
                      
                      
                        1979
                      
                    
	
                      
                      
                      
                      
                        1978
                      
                    
	
                      
                      
                      
                      
                        1977
                      
                    
	
                      
                      
                      
                      
                        1976
                      
                    
	
                      
                      
                      
                      
                        1975
                      
                    
	
                      
                      
                      
                      
                        1974
                      
                    
	
                      
                      
                      
                      
                        1973
                      
                    
	
                      
                      
                      
                      
                        1972
                      
                    
	
                      
                      
                      
                      
                        1971
                      
                    
	
                      
                      
                      
                      
                        1970
                      
                    
	
                      
                      
                      
                      
                        1969
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
              
                Free Sample Issue (01/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
    
      
    
      
        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          Seminars in Neurology
                        

                      
                    
	
                      
                        

                        
                          Journal of Neurological Surgery
                        

                      
                    
	
                      
                        

                        
                          Indian Journal of Neurosurgery
                        

                      
                    
	
                      
                        

                        
                          Indian Journal of Neurotrauma
                        

                      
                    
	
                      
                        

                        
                          European Journal of Pediatric Surgery
                        

                      
                    
	
                      
                        

                        
                          Journal of Child Science
                        

                      
                    
	
                      
                        

                        
                          International Journal of Epilepsy
                        

                      
                    


            

          

        
      
    
      
        
          
            
              Related Books
            

            
              	
                      
                        

                        
                          Neurology
                        

                      
                    
	
                      
                        

                        
                          Pediatrics
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00000041.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Neuropediatrics 2016; 47(01): 012-019
DOI: 10.1055/s-0035-1567873


Review Article



Georg Thieme Verlag KG Stuttgart · New York
Neonatal Seizures: A Review of Outcomes and Outcome Predictors


Francesco Pisani


1
           
        Child Neuropsychiatry Unit, Neuroscience Department, University of Parma, Parma, Italy

, 


Carlotta Spagnoli


1
           
        Child Neuropsychiatry Unit, Neuroscience Department, University of Parma, Parma, Italy



› Author Affiliations

Further Information


Publication History


        08 June 2015



        21 September 2015


Publication Date:
20 November 2015 (online)












	
Abstract

	
Full Text

	
References




 

[image: SFX Search]

 Buy Article Permissions and Reprints



[image: ]




          
[bookmark: N10D67]

Abstract


The majority of neonatal seizures are of acute symptomatic origin, and their occurrence is associated with higher mortality and morbidity compared with the general population, even if there is conflicting evidence of a detrimental effect per se. Etiology is considered the main determinant of outcome, but other factors, including gestational age, brain damage severity, neonatal neurological examination, and electroencephalographically (EEG) interictal and ictal characteristics are also related to neurodevelopmental outcome or death. Therefore, accuracy in early prognostication since the neonatal period can be improved by conveniently integrating different clinical and instrumental findings.


The aim of this review is first to review the outcome of newborns with seizures (mortality, epilepsy, cerebral palsy, and intellectual disability), second to review the risk factors for adverse outcome after seizures in the newborn period, considering clinical, EEG/amplitude-integrated EEG, and neuroimaging findings associated with adverse outcome and lack of response to treatment, and finally to review published scoring systems for predicting neurologic outcome after neonatal seizures.
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The topic of this review has been presented at the “Progress in epileptic disorders workshop. Seizures of onset in the first two years of life,” Rome November 14 to 17, 2013, in a conference as well as a manuscript format. The latter is due to be published as a corresponding book chapter, in a more extended and complete form than in this review.

      





 

[bookmark: ]

[bookmark: N1117C]
	
References


	
[bookmark: JR151289ra-1]1 McBride MC, Laroia N, Guillet R. Electrographic seizures in neonates correlate with poor neurodevelopmental outcome. Neurology 2000; 55 (4) 506-513 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-2]2 Mellits ED, Holden KR, Freeman JM. Neonatal seizures. II. A multivariate analysis of factors associated with outcome. Pediatrics 1982; 70 (2) 177-185 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-3]3 Pisani F, Piccolo B, Cantalupo G , et al.  Neonatal seizures and postneonatal epilepsy: a 7-y follow-up study. Pediatr Res 2012; 72 (2) 186-193 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-4]4 Bergman I, Painter MJ, Hirsch RP, Crumrine PK, David R. Outcome in neonates with convulsions treated in an intensive care unit. Ann Neurol 1983; 14 (6) 642-647 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-5]5 Clancy RR, Legido A. Postnatal epilepsy after EEG-confirmed neonatal seizures. Epilepsia 1991; 32 (1) 69-76 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-6]6 Legido A, Clancy RR, Berman PH. Neurologic outcome after electroencephalographically proven neonatal seizures. Pediatrics 1991; 88 (3) 583-596 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-7]7 Temple CM, Dennis J, Carney R, Sharich J. Neonatal seizures: long-term outcome and cognitive development among ‘normal’ survivors. Dev Med Child Neurol 1995; 37 (2) 109-118 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-8]8 Holden KR, Mellits ED, Freeman JM. Neonatal seizures. I. Correlation of prenatal and perinatal events with outcomes. Pediatrics 1982; 70 (2) 165-176 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-9]9 Scher MS, Aso K, Beggarly ME, Hamid MY, Steppe DA, Painter MJ. Electrographic seizures in preterm and full-term neonates: clinical correlates, associated brain lesions, and risk for neurologic sequelae. Pediatrics 1993; 91 (1) 128-134 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-10]10 Ronen GM, Buckley D, Penney S, Streiner DL. Long-term prognosis in children with neonatal seizures: a population-based study. Neurology 2007; 69 (19) 1816-1822 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-11]11 Khan RL, Nunes ML, Garcias da Silva LF, da Costa JC. Predictive value of sequential electroencephalogram (EEG) in neonates with seizures and its relation to neurological outcome. J Child Neurol 2008; 23 (2) 144-150 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-12]12 Toet MC, Groenendaal F, Osredkar D, van Huffelen AC, de Vries LS. Postneonatal epilepsy following amplitude-integrated EEG-detected neonatal seizures. Pediatr Neurol 2005; 32 (4) 241-247 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-13]13 Minchom P, Niswander K, Chalmers I , et al.  Antecedents and outcome of very early neonatal seizures in infants born at or after term. Br J Obstet Gynaecol 1987; 94 (5) 431-439 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-14]14 Davis AS, Hintz SR, Van Meurs KP , et al; Eunice Kennedy Shriver National Institute of Child Health and Human Development Neonatal Research Network.  Seizures in extremely low birth weight infants are associated with adverse outcome. J Pediatr 2010; 157 (5) 720-725.e1 , 2 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-15]15 Pisani F, Facini C, Pavlidis E, Spagnoli C, Boylan G. Epilepsy after neonatal seizures: literature review. Eur J Paediatr Neurol 2015; 19 (1) 6-14 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-16]16 Watanabe K, Kuroyanagi M, Hara K, Miyazaki S. Neonatal seizures and subsequent epilepsy. Brain Dev 1982; 4 (5) 341-346 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-17]17 Glass HC, Hong KJ, Rogers EE , et al.  Risk factors for epilepsy in children with neonatal encephalopathy. Pediatr Res 2011; 70 (5) 535-540 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-18]18 Gal P, Sharpless MK, Boer HR. Outcome in neonates with seizures: are chronic anticonvulsants necessary?. Ann Neurol 1984; 15 (6) 610-611 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-19]19 Pisani F, Cerminara C, Fusco C, Sisti L. Neonatal status epilepticus vs recurrent neonatal seizures: clinical findings and outcome. Neurology 2007; 69 (23) 2177-2185 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-20]20 Kato T, Okumura A, Hayakawa F , et al.  Prolonged EEG depression in term and near-term infants with hypoxic ischemic encephalopathy and later development of West syndrome. Epilepsia 2010; 51 (12) 2392-2396 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-21]21 Burke JB. The prognostic significance of neonatal convulsions. Arch Dis Child 1954; 29 (146) 342-345 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-22]22 Craig WS. Convulsive movements occurring in the first 10 days of life. Arch Dis Child 1960; 35: 336-344 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-23]23 McInerny TK, Schubert WK. Prognosis of neonatal seizures. Am J Dis Child 1969; 117 (3) 261-264 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-24]24 Tekgul H, Gauvreau K, Soul J , et al.  The current etiologic profile and neurodevelopmental outcome of seizures in term newborn infants. Pediatrics 2006; 117 (4) 1270-1280 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-25]25 Garfinkle J, Shevell MI. Cerebral palsy, developmental delay, and epilepsy after neonatal seizures. Pediatr Neurol 2011; 44 (2) 88-96 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-26]26 Scher MS. Seizures in the newborn infant. Diagnosis, treatment, and outcome. Clin Perinatol 1997; 24 (4) 735-772 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-27]27 Brunquell PJ, Glennon CM, DiMario Jr FJ, Lerer T, Eisenfeld L. Prediction of outcome based on clinical seizure type in newborn infants. J Pediatr 2002; 140 (6) 707-712 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-28]28 Scher MS, Painter MJ. Controversies concerning neonatal seizures. Pediatr Clin North Am 1989; 36 (2) 281-310 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-29]29 Iams JD, Romero R, Culhane JF, Goldenberg RL. Primary, secondary, and tertiary interventions to reduce the morbidity and mortality of preterm birth. Lancet 2008; 371 (9607) 164-175 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-30]30 Schulte FJ. Neonatal convulsions and their relation to epilepsy in early childhood. Dev Med Child Neurol 1966; 8 (4) 381-392 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-31]31 Pisani F, Copioli C, Turco EC, Sisti L, Cossu G, Seri S. Mortality risk after neonatal seizures in very preterm newborns. J Child Neurol 2012; 27 (10) 1264-1269 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-32]32 Ellison PH, Largent JA, Bahr JP. A scoring system to predict outcome following neonatal seizures. J Pediatr 1981; 99 (3) 455-459 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-33]33 Andre M, Matisse N, Vert P, Debruille C. Neonatal seizures—recent aspects. Neuropediatrics 1988; 19 (4) 201-207 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR151289ra-34]34 Pisani F, Sisti L, Seri S. A scoring system for early prognostic assessment after neonatal seizures. Pediatrics 2009; 124 (4) e580-e587 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-35]35 Seay AR, Bray PF. Significance of seizures in infants weighing less than 2,500 grams. Arch Neurol 1977; 34 (6) 381-382 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-36]36 Garfinkle J, Shevell MI. Predictors of outcome in term infants with neonatal seizures subsequent to intrapartum asphyxia. J Child Neurol 2011; 26 (4) 453-459 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-37]37 Rose AL, Lombroso CT. A study of clinical, pathological, and electroencephalographic features in 137 full-term babies with a long-term follow-up. Pediatrics 1970; 45 (3) 404-425 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-38]38 Ortibus EL, Sum JM, Hahn JS. Predictive value of EEG for outcome and epilepsy following neonatal seizures. Electroencephalogr Clin Neurophysiol 1996; 98 (3) 175-185 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-39]39 Connell J, Oozeer R, de Vries L, Dubowitz LM, Dubowitz V. Continuous EEG monitoring of neonatal seizures: diagnostic and prognostic considerations. Arch Dis Child 1989; 64 (4, Spec No): 452-458 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-40]40 Keen JH, Lee D. Sequelae of neonatal convulsions. Study of 112 infants. Arch Dis Child 1973; 48 (7) 542-546 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-41]41 Koivisto M, Blanco-Sequeiros M, Krause U. Neonatal symptomatic and asymptomatic hypoglycaemia: a follow-up study of 151 children. Dev Med Child Neurol 1972; 14 (5) 603-614 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-42]42 Baxter P. Pyridoxine-dependent and pyridoxine-responsive seizures. Dev Med Child Neurol 2001; 43 (6) 416-420 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-43]43 Uria-Avellanal C, Marlow N, Rennie JM. Outcome following neonatal seizures. Semin Fetal Neonatal Med 2013; 18 (4) 224-232 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-44]44 Mercuri E, Rutherford M, Cowan F , et al.  Early prognostic indicators of outcome in infants with neonatal cerebral infarction: a clinical, electroencephalogram, and magnetic resonance imaging study. Pediatrics 1999; 103 (1) 39-46 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-45]45 Boardman JP, Ganesan V, Rutherford MA, Saunders DE, Mercuri E, Cowan F. Magnetic resonance image correlates of hemiparesis after neonatal and childhood middle cerebral artery stroke. Pediatrics 2005; 115 (2) 321-326 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-46]46 Berfelo FJ, Kersbergen KJ, van Ommen CH , et al.  Neonatal cerebral sinovenous thrombosis from symptom to outcome. Stroke 2010; 41 (7) 1382-1388 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-47]47 Kersbergen KJ, Groenendaal F, Benders MJNL, de Vries LS. Neonatal cerebral sinovenous thrombosis: neuroimaging and long-term follow-up. J Child Neurol 2011; 26 (9) 1111-1120 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-48]48 Leijser LM, de Vries LS, Cowan FM. Using cerebral ultrasound effectively in the newborn infant. Early Hum Dev 2006; 82 (12) 827-835 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-49]49 Ment LR, Bada HS, Barnes P , et al.  Practice parameter: neuroimaging of the neonate: report of the Quality Standards Subcommittee of the American Academy of Neurology and the Practice Committee of the Child Neurology Society. Neurology 2002; 58 (12) 1726-1738 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-50]50 Barkovich AJ, Hajnal BL, Vigneron D , et al.  Prediction of neuromotor outcome in perinatal asphyxia: evaluation of MR scoring systems. AJNR Am J Neuroradiol 1998; 19 (1) 143-149 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-51]51 Twomey E, Twomey A, Ryan S, Murphy J, Donoghue VB. MR imaging of term infants with hypoxic-ischaemic encephalopathy as a predictor of neurodevelopmental outcome and late MRI appearances. Pediatr Radiol 2010; 40 (9) 1526-1535 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-52]52 Martinez-Biarge M, Madero R, González A, Quero J, García-Alix A. Perinatal morbidity and risk of hypoxic-ischemic encephalopathy associated with intrapartum sentinel events. Am J Obstet Gynecol 2012; 206 (2) 148.e1-148.e7 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-53]53 Harteman JC, Groenendaal F, Toet MC , et al.  Diffusion-weighted imaging changes in cerebral watershed distribution following neonatal encephalopathy are not invariably associated with an adverse outcome. Dev Med Child Neurol 2013; 55 (7) 642-653 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-54]54 Miller SP, Ramaswamy V, Michelson D , et al.  Patterns of brain injury in term neonatal encephalopathy. J Pediatr 2005; 146 (4) 453-460 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-55]55 Sato Y, Hayakawa M, Iwata O , et al.  Delayed neurological signs following isolated parasagittal injury in asphyxia at term. Eur J Paediatr Neurol 2008; 12 (5) 359-365 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-56]56 Boylan GB, Pressler RM, Rennie JM , et al.  Outcome of electroclinical, electrographic, and clinical seizures in the newborn infant. Dev Med Child Neurol 1999; 41 (12) 819-825 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-57]57 Garfinkle J, Shevell MI. Prognostic factors and development of a scoring system for outcome of neonatal seizures in term infants. Eur J Paediatr Neurol 2011; 15 (3) 222-229 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-58]58 Nagarajan L, Palumbo L, Ghosh S. Classification of clinical semiology in epileptic seizures in neonates. Eur J Paediatr Neurol 2012; 16 (2) 118-125 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-59]59 Bye AM, Cunningham CA, Chee KY, Flanagan D. Outcome of neonates with electrographically identified seizures, or at risk of seizures. Pediatr Neurol 1997; 16 (3) 225-231 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-60]60 van Rooij LG, de Vries LS, Handryastuti S , et al.  Neurodevelopmental outcome in term infants with status epilepticus detected with amplitude-integrated electroencephalography. Pediatrics 2007; 120 (2) e354-e363 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-61]61 van der Heide MJ, Roze E, van der Veere CN, Ter Horst HJ, Brouwer OF, Bos AF. Long-term neurological outcome of term-born children treated with two or more anti-epileptic drugs during the neonatal period. Early Hum Dev 2012; 88 (1) 33-38 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-62]62 Lombroso CT. Neonatal seizures: a clinician's overview. Brain Dev 1996; 18 (1) 1-28 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-63]63 Rowe JC, Holmes GL, Hafford J , et al.  Prognostic value of the electroencephalogram in term and preterm infants following neonatal seizures. Electroencephalogr Clin Neurophysiol 1985; 60 (3) 183-196 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-64]64 Tibbles JA, Prichard JS. The prognostic value of the electroencephalogram in neonatal convulsions. Pediatrics 1965; 35: 778-786 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-65]65 Lombroso CT. Prognosis in neonatal seizures. Adv Neurol 1983; 34: 101-113 





PubMedGoogle Scholar





	
[bookmark: JR151289ra-66]66 Pisani F, Copioli C, Di Gioia C, Turco E, Sisti L. Neonatal seizures: relation of ictal video-electroencephalography (EEG) findings with neurodevelopmental outcome. J Child Neurol 2008; 23 (4) 394-398 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-67]67 Monod N, Pajot N, Guidasci S. The neonatal EEG: statistical studies and prognostic value in full-term and pre-term babies. Electroencephalogr Clin Neurophysiol 1972; 32 (5) 529-544 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-68]68 Tharp BR, Cukier F, Monod N. The prognostic value of the electroencephalogram in premature infants. Electroencephalogr Clin Neurophysiol 1981; 51 (3) 219-236 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-69]69 Shah DK, Mackay MT, Lavery S , et al.  Accuracy of bedside electroencephalographic monitoring in comparison with simultaneous continuous conventional electroencephalography for seizure detection in term infants. Pediatrics 2008; 121 (6) 1146-1154 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-70]70 Zimbric MR, Sharpe CM, Albright KC, Nespeca MP. Three-channel electroencephalogram montage in neonatal seizure detection and quantification. Pediatr Neurol 2011; 44 (1) 31-34 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-71]71 Zhang D, Ding H, Liu L , et al.  The prognostic value of amplitude-integrated EEG in full-term neonates with seizures. PLoS ONE 2013; 8 (11) e78960 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-72]72 Glass HC, Glidden D, Jeremy RJ, Barkovich AJ, Ferriero DM, Miller SP. Clinical Neonatal seizures are independently associated with outcome in infants at risk for hypoxic-ischemic brain injury. J Pediatr 2009; 155 (3) 318-323 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-73]73 Painter MJ, Scher MS, Stein AD , et al.  Phenobarbital compared with phenytoin for the treatment of neonatal seizures. N Engl J Med 1999; 341 (7) 485-489 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-74]74 Boylan GB, Rennie JM, Pressler RM, Wilson G, Morton M, Binnie CD. Phenobarbitone, neonatal seizures, and video-EEG. Arch Dis Child Fetal Neonatal Ed 2002; 86 (3) F165-F170 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-75]75 Boylan GB, Rennie JM, Chorley G , et al.  Second-line anticonvulsant treatment of neonatal seizures: a video-EEG monitoring study. Neurology 2004; 62 (3) 486-488 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-76]76 Connell J, Oozeer R, de Vries L, Dubowitz LM, Dubowitz V. Clinical and EEG response to anticonvulsants in neonatal seizures. Arch Dis Child 1989; 64 (4 Spec No): 459-464 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR151289ra-77]77 Shah DK, Wusthoff CJ, Clarke P , et al.  Electrographic seizures are associated with brain injury in newborns undergoing therapeutic hypothermia. Arch Dis Child Fetal Neonatal Ed 2014; 99 (3) F219-F224 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 34.239.227.49
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  