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Abstract



            
Objective The treatment of a positional head deformity in infancy is a controversial issue. The aim of this study was to explore the effects of helmet therapy on positional plagiocephaly and brachycephaly.



            
Patients and Methods We determined cranial vault shape parameters in 348 healthy children during the second year of life, combined them with preexisting data from more than 400 subjects younger than 12 months, and related retrospectively the data of 1,531 children obtained before and after treatment with individual molding helmets to these newly generated normative values.



            
Results The number of subjects with cranial vault asymmetry values > 97th percentile decreased by 85.5% from 1,361 before to 197 (p < 0.01) after helmet therapy, while the number of individuals with cranial vault asymmetry index values > 97th percentile declined by 87.7% from 1,353 to 167 (p < 0.01). Similarly, the number of infants with cranial index values > 97th percentile diminished by 66.8% from 885 to 294 (p < 0.01).



            
Conclusions These findings do not finally prove, but they support the idea that helmet treatment is effective and meaningful in preventing permanent head deformities in infants with severe deformation. The normative anthropometric data generated in this study will allow investigating the natural course and effects of various therapies on infant cranial shape objectively.






        
[bookmark: N10E45]
Keywords

positional plagiocephaly - 
normative data - 
helmet therapy - 
anthropometry
      

[bookmark: N12FA9]
Note

[bookmark: FN161594oa-3]
        
The authors have no financial relationships or conflict of interest relevant to this article to disclose.

      





 

[bookmark: ]

[bookmark: N12FB6]
	
References


	
[bookmark: JR161594oa-1]1 

Graham Jr JM, 


Gomez M, 


Halberg A. 

, et al.  Management of deformational plagiocephaly: repositioning versus orthotic therapy. J Pediatr 2005; 146 (02) 258-262 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-2]2 AAP.  American Academy of Pediatrics AAP Task Force on Infant Positioning and SIDS: Positioning and SIDS. Pediatrics 1992; 89 (6 Pt 1): 1120-1126 





PubMedGoogle Scholar





	
[bookmark: JR161594oa-3]3 

Turk AE, 


McCarthy JG, 


Thorne CH, 


Wisoff JH. 

The “back to sleep campaign” and deformational plagiocephaly: is there cause for concern?. J Craniofac Surg 1996; 7 (01) 12-18 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-4]4 

Meyer-Marcotty P, 


Böhm H, 


Linz C. 

, et al.  Head orthesis therapy in infants with unilateral positional plagiocephaly: an interdisciplinary approach to broadening the range of orthodontic treatment. J Orofac Orthop 2012; 73 (02) 151-165 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-5]5 

Teichgraeber JF, 


Seymour-Dempsey K, 


Baumgartner JE, 


Xia JJ, 


Waller AL, 


Gateno J. 

Molding helmet therapy in the treatment of brachycephaly and plagiocephaly. J Craniofac Surg 2004; 15 (01) 118-123 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-6]6 

Hutchison BL, 


Hutchison LA, 


Thompson JM, 


Mitchell EA. 

Plagiocephaly and brachycephaly in the first two years of life: a prospective cohort study. Pediatrics 2004; 114 (04) 970-980 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-7]7 

van Wijk RM, 


van Vlimmeren LA, 


Groothuis-Oudshoorn CG, 


Van der Ploeg CP, 


Ijzerman MJ, 


Boere-Boonekamp MM. 

Helmet therapy in infants with positional skull deformation: randomised controlled trial. BMJ 2014; 348: g2741 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-8]8 

Blecher JC, 


Howaldt HP. 

Treatment of non-synostotic, pediatric skull deformities with dynamic head orthosis [in German]. Mund Kiefer Gesichtschir 1998; 2 (Suppl. 01) S81-S85 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-9]9 

Wilbrand JF, 


Wilbrand M, 


Pons-Kuehnemann J. 

, et al.  Value and reliability of anthropometric measurements of cranial deformity in early childhood. J Craniomaxillofac Surg 2011; 39 (01) 24-29 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-10]10 

Wilbrand JF, 


Hagemes F, 


Wilbrand M. 

, et al.  Nonsynostotic cranial deformity: a six-month matched-pair photogrammetric comparison of treated and untreated infants. Cleft Palate Craniofac J 2014; 51 (06) 632-638 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-11]11 

Wilbrand JF, 


Lautenbacher N, 


Pons-Kühnemann J. 

, et al.  Treated versus untreated positional head deformity. J Craniofac Surg 2016; 27 (01) 13-18 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-12]12 

Schaaf H, 


Malik CY, 


Streckbein P, 


Pons-Kuehnemann J, 


Howaldt HP, 


Wilbrand JF. 

Three-dimensional photographic analysis of outcome after helmet treatment of a nonsynostotic cranial deformity. J Craniofac Surg 2010; 21 (06) 1677-1682 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-13]13 

Wilbrand JF, 


Schmidtberg K, 


Bierther U. 

, et al.  Clinical classification of infant nonsynostotic cranial deformity. J Pediatr 2012; 161 (06) 1120-1125 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-14]14 

Loveday BP, 


de Chalain TB. 

Active counterpositioning or orthotic device to treat positional plagiocephaly?. J Craniofac Surg 2001; 12 (04) 308-313 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-15]15 

Wilbrand JF, 


Wilbrand M, 


Malik CY. 

, et al.  Complications in helmet therapy. J Craniomaxillofac Surg 2012; 40 (04) 341-346 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-16]16 

Wilbrand JF, 


Seidl M, 


Wilbrand M. 

, et al.  A prospective randomized trial on preventative methods for positional head deformity: physiotherapy versus a positioning pillow. J Pediatr 2013; 162 (06) 1216-1221 , 1221.e1 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-17]17 

Aihara Y, 


Komatsu K, 


Dairoku H, 


Kubo O, 


Hori T, 


Okada Y. 

Cranial molding helmet therapy and establishment of practical criteria for management in Asian infant positional head deformity. Childs Nerv Syst 2014; 30 (09) 1499-1509 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-18]18 

Cabrera-Martos I, 


Valenza MC, 


Benítez-Feliponi A, 


Robles-Vizcaíno C, 


Ruiz-Extremera A, 


Valenza-Demet G. 

Clinical profile and evolution of infants with deformational plagiocephaly included in a conservative treatment program. Childs Nerv Syst 2013; 29 (10) 1893-1898 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR161594oa-19]19 

Farkas LG. 

Anthropometry of the Head and Face. 2nd ed. Toronto, Canada: Raven Press; 1994 





Google Scholar





	
[bookmark: JR161594oa-20]20 

Dekaban AS. 

Tables of cranial and orbital measurements, cranial volume, and derived indexes in males and females from 7 days to 20 years of age. Ann Neurol 1977; 2 (06) 485-491 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR161594oa-21]21 

Kolar JC, 


Salter EM. 

Craniofacial Anthropometry. Springfield, IL: Charles C Thomas; 1997 





Google Scholar





	
[bookmark: JR161594oa-22]22 

Kluba S, 


Kraut W, 


Reinert S, 


Krimmel M. 

What is the optimal time to start helmet therapy in positional plagiocephaly?. Plast Reconstr Surg 2011; 128 (02) 492-498 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-23]23 

Freudlsperger C, 


Steinmacher S, 


Saure D. 

, et al.  Impact of severity and therapy onset on helmet therapy in positional plagiocephaly. J Craniomaxillofac Surg 2016; 44 (02) 110-115 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-24]24 

Thompson JT, 


David LR, 


Wood B, 


Argenta A, 


Simpson J, 


Argenta LC. 

Outcome analysis of helmet therapy for positional plagiocephaly using a three-dimensional surface scanning laser. J Craniofac Surg 2009; 20 (02) 362-365 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-25]25 

Steinberg JP, 


Rawlani R, 


Humphries LS, 


Rawlani V, 


Vicari FA. 

Effectiveness of conservative therapy and helmet therapy for positional cranial deformation. Plast Reconstr Surg 2015; 135 (03) 833-842 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-26]26 

van Vlimmeren LA, 


van der Graaf Y, 


Boere-Boonekamp MM, 


L'Hoir MP, 


Helders PJ, 


Engelbert RH. 

Effect of pediatric physical therapy on deformational plagiocephaly in children with positional preference: a randomized controlled trial. Arch Pediatr Adolesc Med 2008; 162 (08) 712-718 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-27]27 

Hutchison BL, 


Hutchison LA, 


Thompson JM, 


Mitchell EA. 

Quantification of plagiocephaly and brachycephaly in infants using a digital photographic technique. Cleft Palate Craniofac J 2005; 42 (05) 539-547 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-28]28 

Mills MV. 

Consider osteopathic manipulation in next positional plagiocephaly research. J Pediatr 2006; 148 (05) 706-707 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-29]29 

Vles JS, 


Colla C, 


Weber JW, 


Beuls E, 


Wilmink J, 


Kingma H. 

Helmet versus nonhelmet treatment in nonsynostotic positional posterior plagiocephaly. J Craniofac Surg 2000; 11 (06) 572-574 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-30]30 

Rogers GF, 


Miller J, 


Mulliken JB. 

Comparison of a modifiable cranial cup versus repositioning and cervical stretching for the early correction of deformational posterior plagiocephaly. Plast Reconstr Surg 2008; 121 (03) 941-947 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-31]31 

Freudlsperger C, 


Bodem JP, 


Kargus S, 


Castrillon-Oberndorfer G, 


Hoffman J, 


Engel M. 

The incidence of complications associated with molding helmet therapy: an avoidable risk in the treatment of positional head deformities?. J Craniofac Surg 2015; 26 (04) e299-e302 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-32]32 

Steinberg JP, 


Vicari FA. 

Reply: effectiveness of conservative therapy and helmet therapy for positional cranial deformation. Plast Reconstr Surg 2015; 136 (06) 853e-854e 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-33]33 

van Vlimmeren LA, 


Engelbert RH, 


Pelsma M, 


Groenewoud HM, 


Boere-Boonekamp MM, 


der Sanden MW. 

The course of skull deformation from birth to 5 years of age: a prospective cohort study. Eur J Pediatr 2017; 176 (01) 11-21 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-34]34 

Graham Jr JM, 


Kreutzman J, 


Earl D, 


Halberg A, 


Samayoa C, 


Guo X. 

Deformational brachycephaly in supine-sleeping infants. J Pediatr 2005; 146 (02) 253-257 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-35]35 

Wilbrand JF, 


Lautenbacher N, 


Pons-Kuehnemann J. 

, et al.  Treated versus untreated positional head deformity. J Craniofac Surg 2016; 27 (01) 13-18 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-36]36 

Lauritzen C, 


Tarnow P. 

Assymetric skull? Early correct diagnosis is a must! Positional skull deformities can be avoided [in Swedish]. Lakartidningen 1999; 96 (12) 1447-1453 





PubMedGoogle Scholar





	
[bookmark: JR161594oa-37]37 

McGarry A, 


Dixon MT, 


Greig RJ, 


Hamilton DR, 


Sexton S, 


Smart H. 

Head shape measurement standards and cranial orthoses in the treatment of infants with deformational plagiocephaly. Dev Med Child Neurol 2008; 50 (08) 568-576 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-38]38 

Bialocerkowski AE, 


Vladusic SL, 


Howell SM. 

Conservative interventions for positional plagiocephaly: a systematic review. Dev Med Child Neurol 2005; 47 (08) 563-570 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-39]39 

Wilbrand JF, 


Bierther U, 


Nord T. 

, et al.  Percentile-based assessment of craniosynostosis. J Craniomaxillofac Surg 2014; 42 (05) 634-640 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR161594oa-40]40 

Whitaker LA, 


Bartlett SP, 


Schut L, 


Bruce D. 

Craniosynostosis: an analysis of the timing, treatment, and complications in 164 consecutive patients. Plast Reconstr Surg 1987; 80 (02) 195-212 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.236.224.210
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  