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Abstract

        

          
Purpose: The aim of this study was to make a comparison of predictive values of neurodevelopmental assessment and evaluation of videotaped spontaneous movements of premature infants for motor outcome.


        

          
Methods: We performed a prospective longitudinal study of 103 VLBW infants, 96 (455-1490 g, 24-35 weeks gestational age) including (a) a neurodevelopmental assessment based on criteria by Amiel-Tison/Grenier at 40 weeks postconceptional age, 3 and 20 months corrected age; (b) an evaluation of general movements with fidgety character, based on criteria by Prechtl, at 3 months; and (c) a standardized testing using the Griffiths Developmental Motor Scale at 20 months. We calculated sensitivity, specificity and predictive values for each method.


        

          
Results: For predicting motor outcome, the assessment of general movements (GM) had a positive predictive value of 89% and negative predictive value of 84%; neurodevelopmental assessment (NA) at 40 weeks had a positive predictive value of 33% and negative predictive value of 88%, respectively, with similar results for neurodevelopmental assessment at age 3 months.


        

          
Conclusions: Normal motor outcome of VLBW infants may be accurately predicted by clinical neurodevelopmental assessment, but for adverse outcomes, evaluation of general movements (fidgety movements) is superior. GM assessment has a high predictive value, especially for CP, but it needs to be complemented by NA for non-CP outcomes. It is a simple, repeatable and non-intrusive technique, and may be a valuable method for the early detection of central nervous system impairment in VLBW infants in routine follow-up.
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Neurodevelopmental assessment - premature infants - cerebral palsy - fidgety movements






References


	
[bookmark: R0155-1]1 
              Adde L, Rygg M, Lossius K, Oberg GK, Stoen R. 
              General movement assessment: Predicting cerebral palsy in clinical practise. 
              Early Hum Dev. 
              2006; 
              , [Epub ahead of print]
            





PubMedGoogle Scholar





	
[bookmark: R0155-2]2 
              Albers S, Jorch G. 
              Prognostic significance of spontaneous motility in very immature preterm infants under intensive care treatment. 
              Biol Neonate. 
              1994; 
              66 
              182-187 
            





PubMedGoogle Scholar





	
[bookmark: R0155-3]3 
              Allen MC, Capute AJ. 
              Neonatal neurodevelopmental examination as predictor of neuromotor outcome in premature infants. 
              Pediatrics. 
              1989; 
              83 
              498-506 
            





PubMedGoogle Scholar





	
[bookmark: R0155-4]4 Amiel-Tison C, Grenier A. Neurological assessment during the first year of life. New York: Oxford University Press 1986 







	
[bookmark: R0155-5]5 
              Bos AF, Dibiasi J, Tiessen AH, Bergman KA. 
              Treating preterm infants at risk for chronic lung disease with dexamethasone leads to an impaired quality of general movements. 
              Biol Neonate. 
              2002; 
              82 
              155-158 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-6]6 
              Bos AF, Martijn A, Asperen RM Van, Hadders-Algra M, Okken A, Prechtl HFR. 
              Qualitative assessment of general movements in high risk preterm infants with chronic lung disease requiring dexamethasone therapy. 
              J Pediatr. 
              1998; 
              132 
              300-306 
            





PubMedGoogle Scholar





	
[bookmark: R0155-7]7 
              Bos AF, Loon AJ Van, Hadders-Algra M, Martijn A, Okken A, Prechtl HFR. 
              Spontaneous motility in preterm, small-for-gestational age infants. II. Qualitative aspects. 
              Early Hum Dev. 
              1997; 
              50 
              131-147 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-8]8 Brandt I, Sticker EJ. (Eds.) .GES Griffiths Entwicklungsskalen zur Beurteilung in den ersten beiden Lebensjahren 2. überarbeitete Auflage. Goettingen: Beltz Test GmbH 2001 



Google Scholar





	
[bookmark: R0155-9]9 Butler C. Evidence tables and reviews of treatment outcomes. In: Scherzer AL (Ed.), Early diagnosis and interventional therapy in cerebral palsy An interdisciplinary age-focused approach. 3rd edn. New York: Marcel Dekker Inc. 2001: 285-330 



Google Scholar





	
[bookmark: R0155-10]10 
              Cioni G, Bos AF, Einspieler C, Ferrari F, Martijn A, Paolicelli PB. et al .
              Early neurological signs in preterm infants with unilateral intraparenchymal echodensity. 
              Neuropediatrics. 
              2000; 
              31 
              240-251 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R0155-11]11 
              Cioni G, Ferrari F, Einspieler C, Paolicelli PB, Barbani MT, Prechtl HFR. 
              Comparison between observation of spontaneous movements and neurologic examination in preterm infants. 
              J Pediatr. 
              1997; 
              130 
              704-711 
            





PubMedGoogle Scholar





	
[bookmark: R0155-12]12 
              Cioni G, Prechtl HFR, Ferrari F, Paolicelli PB, Einspieler C, Roversi MF. 
              Which better predicts later outcome in fullterm infants: quality of general movements or neurological examination?. 
              Early Hum Dev. 
              1997; 
              50 
              71-85 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-13]13 
              Einspieler C, Prechtl HFR, Ferrari F, Cioni G, Bos AF. 
              The qualitative assessment of general movements in preterm, term and young infants-review of the methodology. 
              Early Hum Dev. 
              1997; 
              50 
              47-60 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-14]14 Einspieler C. Qualitative Beurteilung der Spontanmotorik - ein Durchbruch für die neurologische Fruehdiagnostik. In: Hinghofer-Szalkay H (Ed.), Physiologie an der Schwelle zum 21 Jahrhundert. Berlin: Blackwell Verlag 2000: 19-29 



Google Scholar





	
[bookmark: R0155-15]15 Einspieler C, Prechtl HFR. Teil 3 Gesicherte Erkenntnisse zu Prognose und Therapie. Der Vorhersagewert von „general movements” beim jungen Säeugling. In: Heinen F, Bartens W (Eds.), Das Kind und die Spastik Erkenntnisse der Evidence-based Medicine zur Cerebralparese. 1. Auflage. Bern: Verlag Hans Huber 2001: 73-87 



Google Scholar





	
[bookmark: R0155-16]16 
              Einspieler C, Cioni G, Paolicelli PB, Bos AF, Dressler A, Ferrari F. et al .
              The early markers for later dyskinetic cerebral palsy are different from those for spastic cerebral palsy. 
              Neuropediatrics. 
              2002; 
              33 
              73-78 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R0155-17]17 
              Ferrari F, Cioni G, Einspieler C, Roversi MF, Bos AF, Paolicelli PB. et al .
              Cramped synchronized general movements in preterm infants as an early marker of cerebral palsy. 
              Arch Pediatr Adolesc Med. 
              2002; 
              156 
              460-467 
            





PubMedGoogle Scholar





	
[bookmark: R0155-18]18 
              Ferrari F, Cioni G, Prechtl HFR. 
              Qualitative changes of general movements in preterm infants with brain lesions. 
              Early Hum Dev. 
              1990; 
              23 
              193-233 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-19]19 
              Garcia JM, Gherpelli JLD, Leone CR. 
              The role of spontaneous general movement assessment in the neurological outcome of cerebral lesions in preterm infants. 
              J Pediatr (Rio J). 
              2004; 
              80 
              296-304 
            





PubMedGoogle Scholar





	
[bookmark: R0155-20]20 
              Groen SE, Blecourt AC de, Postema K, Hadders-Algra M. 
              General movements in early infancy predict neuromotor development at 9 to 12 years of age. 
              Dev Med Child Neurol. 
              2005; 
              47 
              731-738 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-21]21 
              Guzzetta A, Mercuri E, Rapisardi G, Ferrari F, Roversi MF, Cowan F. et al .
              General movements detect early signs of hemiplegia in term infants with neonatal cerebral infarction. 
              Neuropediatrics. 
              2003; 
              34 
              61-66 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R0155-22]22 
              Haas G. 
              Neurologische Durchgangssyndrome im frühen Säuglingsalter. 
              Paediat Prax. 
              1982/1983; 
              27 
              585-588 
            





PubMedGoogle Scholar





	
[bookmark: R0155-23]23 
              Hadders-Algra M, Groothuis AMC. 
              Quality of general movements in infancy is related to neurological dysfunction, ADHD, and aggressive behaviour. 
              Dev Med Child Neurol. 
              1999; 
              41 
              381-391 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-24]24 
              Hadders-Algra M. 
              General movements: a window for early identification of children at high risk for developmental disorders. 
              J Pediatr. 
              2004; 
              145 
              ((2 Suppl)) 
              S12-S18 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-25]25 
              Hoekstra RE, Ferrara TB, Couser RJ, Payne NR, Connett JE. 
              Survival and long-term neurodevelopmental outcome of extremely premature infants born at 23-26 weeks gestational age at a tertiary center. 
              Pediatrics. 
              2004; 
              113 
              e1-e6 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-26]26 Korinthenberg R. Teil 3. Gesicherte Kentnisse zu Prognose und Therapie. Physiotherapie-Darstellung der Evidence. In: Heinen F, Bartens W (Eds.), Das Kind und die Spastik Erkenntnisse der Evidence-based Medicine zur Cerebralparese. 1. Auflage. Bern: Verlag Hans Huber 2001: 115-133 



Google Scholar





	
[bookmark: R0155-27]27 
              Lanzi G, Fazzi E, Gerardo A, Ometto A, Piazza F, Rondini G. 
              Early predictors of neurodevelopmental outcome at 12-36 months in very low-birthweight infants. 
              Brain Dev. 
              1990; 
              12 
              482-487 
            





PubMedGoogle Scholar





	
[bookmark: R0155-28]28 
              Molteno CD, Thompson MC, Buccimazza SS, Magasiner V, Hann FM. 
              Evaluation of the infant at risk for neurodevelopmental disability. 
              S Afr Med J. 
              1999; 
              89 
              1084-1087 
            





PubMedGoogle Scholar





	
[bookmark: R0155-29]29 
              Nakajima Y, Einspieler C, Marschik PB, Bos AF, Prechtl HF. 
              Does a detailed assessment of poor repertoire general movements help to identify those infants who will develop normally?. 
              Early Hum Dev. 
              2006; 
              82 
              53-59 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-30]30 
              Palmer FB. 
              Strategies for the early diagnosis of cerebral palsy. 
              J Pediatr. 
              2004; 
              145 
              ((2 Suppl)) 
              S8-S11 
            





PubMedGoogle Scholar





	
[bookmark: R0155-31]31 
              Papile LA, Burstein J, Burstein R, Koffler H. 
              Incidence and evolution of subependymal and intraventricular hemorrhage: a study of infants with birth weights less than 1500 gm. 
              J Pediatr. 
              1978; 
              92 
              529-534 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-32]32 
              Paro-Panjan D, Neubauer D, Kodric J, Bratanic B. 
              Amiel-Tison Neurological assessment at term age: clinical application, correlation with other methods, and outcome at 12 to 15 months. 
              Dev Med Child Neurol. 
              2005; 
              47 
              19-26 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-33]33 
              Paro-Panjan D, Susteric B, Neubauer D. 
              Comparison of two methods of neurologic assessments in infants. 
              Pediatr Neurol. 
              2005; 
              33 
              317-324 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-34]34 
              Prechtl HFR, Einspieler C, Cioni G, Bos AF, Ferrari F, Sontheimer D. 
              An early marker for neurological deficits after perinatal brain lesions. 
              Lancet. 
              1997; 
              349 
              1361-1363 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-35]35 
              Prechtl HFR. 
              , Editorial
              State of the art of a new functional assessment of the young nervous system. An early predictor of cerebral palsy. 
              Early Hum Dev. 
              1997; 
              50 
              1-11 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-36]36 
              Prechtl HFR. 
              General movement assessment as a method of developmental neurology: new paradigms and their consequences. The 1999 Ronnie Mac Keith Lecture. 
              Dev Med Child Neurol. 
              2001; 
              43 
              836-842 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-37]37 Scherzer AL. Diagnostic approach to the infant. In: Scherzer AL (Ed.), Early diagnosis and interventional therapy in cerebral palsy. An interdisciplinary age-focused approach. 3rd edn., New York: Marcel Dekker Inc. 2001: 49-94 



Google Scholar





	
[bookmark: R0155-38]38 Schlack HG. Entwicklungsstöerungen und Behinderungen. In: Schlack HG (Ed.) Sozialpaediatrie 2. Auflage. München: Urban-Fischer Verlag 2000: 259-278 



Google Scholar





	
[bookmark: R0155-39]39 
              SCPE. 
              Surveillance of cerebral palsy in Europe: a collaboration of cerebral palsy surveys and registers. 
              Dev Med Child Neurol. 
              2000; 
              42 
              816-824 
            





PubMedGoogle Scholar





	
[bookmark: R0155-40]40 
              Seme-Ciglenecki P. 
              Predictive value of assessment of general movements for neurological development of high-risk preterm infants: Comparative study. 
              Croat Med J. 
              2003; 
              44 
              721-727 
            





PubMedGoogle Scholar





	
[bookmark: R0155-41]41 
              Stoelhorst GM, Rijken M, Martens SE, Brand R, Ouden AL den, Wit JM, Veen S. 
              Leiden Follow-Up Project on Prematurity Changes in neonatology: comparison of two cohorts of very preterm infants (gestational age <32 weeks): The Project on Preterm and Small for Gestational Age Infants 1983 and the Leiden Follow-Up Project on Prematurity 1996-1997. 
              Pediatrics. 
              2005; 
              115 
              396-405 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-42]42 
              Vohr BR, Wright LL, Dusick AM, Mele L, Verter J, Steichen JJ. et al .
              Neurodevelopmental and functional outcomes of extremely low birth weight infants in the National Institute of Child Health and Human Development Neonatal Research Network, 1993-1994. 
              Pediatrics. 
              2000; 
              105 
              1216-1226 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-43]43 
              Wood NS, Marlow N, Costeloe K, Chir B, Gibson AT, Wilkinson AR. 
              Neurologic and developmental disability after extremely preterm birth. EPICure study group. 
              N Engl J Med. 
              2000; 
              343 
              378-384 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R0155-44]44 
              Zuk L, Harel S, Leitner Y, Fattal-Valevski A. 
              Neonatal general movements: an early predictor for neurodevelopmental outcome in infants with intrauterine growth retardation. 
              J Child Neurol. 
              2004; 
              19 
              14-18 
            





CrossrefPubMedGoogle Scholar








[bookmark: N0155-1]
          

[bookmark: N0155-1]1 Cramped-synchronized general movements (during preterm, term and early post-term age) appear rigid and lack normal smooth and fluent character. All limb and trunk muscles contract and relax almost simultaneously [18]
            [34].


        
[bookmark: N0155-2]
          

[bookmark: N0155-2]2 Fidgety movements (seen at the earliest six weeks post-term and at the longest 20 weeks post-term) are circular movements of small amplitude, moderate speed and variable acceleration of neck, trunk, and limbs in all directions.


        
Correspondence


[bookmark: SIG1]Prof. Dr. U.Thyen 



Universitätsklinikum Schleswig-Holstein




Campus Lübeck




Klinik für Kinder- und Jugendmedizin




Ratzeburger Allee 160




23538 Lübeck




Germany




Phone: +49/451/500 26 15




Fax: +49/451/500 60 64




Email: thyen@paedia.ukl.mu-Lübeck.de
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.196.142.0
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  