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Zusammenfassung

        
Eine kieferorthopädische Behandlung dauert durchschnittlich 12 bis 24 Monate und ist vom Schweregrad der Zahnfehlstellung, von der Behandlungsplanung und von der Compliance des Patienten/der Patientin abhängig. Die Gefahr, dass Karies entsteht, Gingivarezessionen oder Wurzelresorptionen, steigt mit zunehmender Behandlungszeit. Ziel dieses Artikels ist es, eine Übersicht über die molekularbiologischen Abläufe der Zahnbewegung zu liefern und Möglichkeiten zu beschreiben, wie dieser Prozess beeinflusst werden kann. Osteoblasten und Osteoklasten spielen eine zentrale Rolle im Knochenumbau und damit in der Zahnbewegung und können durch viele Faktoren beeinflusst werden. Es gibt chirurgische oder nichtinvasive Maßnahmen, welche die Zahnbewegung beschleunigen, aber auch Medikamente, die die Zahnbewegung verlangsamen können.
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Abstract

        
An orthodontic treatment lasts 12 to 24 months on average and depends on the severity of malocclusion, treatment planning and compliance of the patient. Prolonged duration of treatment increases the risk of caries, gingival recessions, and root resorption. The aim of this article is to provide an overview of the molecular mechanism of orthodontic tooth movement (OTM) and to describe methods influencing this process. Osteoblasts and osteoclasts play a central role in bone remodeling and they can be influenced by many factors. There are surgical and noninvasive interventions that could accelerate, besides drugs which may slow down OTM.

      


        
[bookmark: N10A06]
Schlüsselwörter

        Kieferorthopädische Zahnbewegung - 
        Molekularbiologie - 
        Osteoblasten - 
        Osteoklasten - 
        Medikamente
      


        
[bookmark: N10A1C]
Key words

        orthodontic tooth movement - 
        molecular mechanism - 
        osteoblasts - 
        osteoclasts - 
        drugs
      





[bookmark: info]
Publication History

Article published online:
08 December 2021



© 2021. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany


 

[bookmark: ]

[bookmark: N10CF8]
	
Literatur


	
[bookmark: R16533845-0001]1 
          
            Li Y, 
          
          
            Jacox LA, 
          
          
            Little SH. 
          
        et al Orthodontic tooth movement: The biology and clinical implications. Kaohsiung J Med Sci 2018; 34: 207-214 DOI: 10.1016/j.kjms.2018.01.007. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0002]2 
          
            Cozza P, 
          
          
            Proffit WR. 
          
        Ortodonzia moderna. 6. Aufl Milano: Edra; 2020 





Google Scholar





	
[bookmark: R16533845-0003]3 
          
            Vannala V, 
          
          
            Katta A, 
          
          
            Reddy MS. 
          
        et al Periodontal Accelerated Osteogenic Orthodontics Technique for Rapid Orthodontic Tooth Movement: A Systematic Review. J Pharm Bioallied Sci 2019; 11: S97-S106 DOI: 10.4103/jpbs.jpbs_298_18. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0004]4 
          
            Nimeri G, 
          
          
            Kau CH, 
          
          
            Abou-Kheir NS. 
          
        et al Acceleration of tooth movement during orthodontic treatment – a frontier in orthodontics. Prog Orthod 2013; 14: 42 DOI: 10.1186/2196-1042-14-42. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0005]5 
          
            Will LA. 
          
        Orthodontic Tooth Movement: A Historic Prospective. Front Oral Biol 2016; 18: 46-55 DOI: 10.1159/000351899. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0006]6 
          
            Wichelhaus A, 
          
          
            Wolf HF. 
          
        Kieferorthopädie – Therapie Band 1. Stuttgart: Georg Thieme Verlag; 2017. DOI: 10.1055/b-004-140697 






Article in Thieme ConnectGoogle Scholar





	
[bookmark: R16533845-0007]7 
          
            Dhenain T, 
          
          
            Côté F, 
          
          
            Coman T. 
          
        Serotonin and orthodontic tooth movement. Biochimie 2019; 161: 73-79 DOI: 10.1016/j.biochi.2019.04.002. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0008]8 
          
            Theodorou CI, 
          
          
            Kuijpers-Jagtman AM, 
          
          
            Bronkhorst EM. 
          
        et al Optimal force magnitude for bodily orthodontic tooth movement with fixed appliances: A systematic review. American Journal of Orthodontics and Dentofacial Orthopedics 2019; 156: 582-592 DOI: 10.1016/j.ajodo.2019.05.011. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0009]9 
          
            Henneman S, 
          
          
            den Hoff von JW, 
          
          
            Maltha JC. 
          
        Mechanobiology of tooth movement. Eur J Orthod 2008; 30: 299-306 DOI: 10.1093/ejo/cjn020. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0010]10 
          
            Apalimova A, 
          
          
            Roselló À, 
          
          
            Jané-Salas E. 
          
        et al Corticotomy in orthodontic treatment: systematic review. Heliyon 2020; 6: e04013 DOI: 10.1016/j.heliyon.2020.e04013. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0011]11 
          
            Ren Y, 
          
          
            Maltha JC, 
          
          
            Kuijpers-Jagtman AM. 
          
        Optimum force magnitude for orthodontic tooth movement: a systematic literature review. Angle Orthod 2003; 86-92 





PubMedGoogle Scholar





	
[bookmark: R16533845-0012]12 
          
            El-Angbawi A, 
          
          
            McIntyre GT, 
          
          
            Fleming PS. 
          
        et al Non-surgical adjunctive interventions for accelerating tooth movement in patients undergoing fixed orthodontic treatment. Cochrane Database Syst Rev 2015; CD010887 DOI: 10.1002/14651858.CD010887.pub2. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0013]13 
          
            Weltman B, 
          
          
            Vig KWL, 
          
          
            Fields HW. 
          
        et al Root resorption associated with orthodontic tooth movement: a systematic review//Root resorption associated with orthodontic tooth movement: A systematic review. Am J Orthod Dentofacial Orthop 2010; 137: 462-476 discussion 12A. DOI: 10.1016/j.ajodo.2009.06.021. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0014]14 
          
            van Leeuwen EJ, 
          
          
            Kuijpers-Jagtman AM, 
          
          
            den Hoff von JW. 
          
        et al Rate of orthodontic tooth movement after changing the force magnitude: an experimental study in beagle dogs. Orthod Craniofac Res 2010; 13: 238-245 DOI: 10.1111/j.1601-6343.2010.01500.x. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0015]15 
          
            Keerthana P, 
          
          
            Diddige R, 
          
          
            Chitra P. 
          
        Performance comparison of vibration devices on orthodontic tooth movement – A systematic review and meta-analysis. J Oral Biol Craniofac Res 2020; 10: 814-823 DOI: 10.1016/j.jobcr.2020.10.013. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0016]16 
          
            Azeem M, 
          
          
            Afzal A, 
          
          
            Jawa SA. 
          
        et al Effectiveness of electric toothbrush as vibration method on orthodontic tooth movement: a split-mouth study. Dental Press J Orthod 2019; 24: 49-55 DOI: 10.1590/2177-6709.24.2.049-055.oar. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0017]17 
          
            Baghizadeh Fini M, 
          
          
            Olyaee P, 
          
          
            Homayouni A. 
          
        The Effect of Low-Level Laser Therapy on the Acceleration of Orthodontic Tooth Movement. J Lasers Med Sci 2020; 11: 204-211 DOI: 10.34172/jlms.2020.34. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0018]18 
          
            Bakdach WMM, 
          
          
            Hadad R. 
          
        Effectiveness of low-level laser therapy in accelerating the orthodontic tooth movement: A systematic review and meta-analysis. Dent Med Probl 2020; 57: 73-94 DOI: 10.17219/dmp/112446. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0019]19 
          
            Yi J, 
          
          
            Xiao J, 
          
          
            Li Y. 
          
        et al Efficacy of piezocision on accelerating orthodontic tooth movement: A systematic review. Angle Orthod 2017; 87: 491-498 DOI: 10.2319/01191-751.1. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0020]20 
          
            Alikhani M, 
          
          
            Raptis M, 
          
          
            Zoldan B. 
          
        et al Effect of micro-osteoperforations on the rate of tooth movement. Am J Orthod Dentofacial Orthop 2013; 144: 639-648 DOI: 10.1016/j.ajodo.2013.06.017. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0021]21 
          
            Shahabee M, 
          
          
            Shafaee H, 
          
          
            Abtahi M. 
          
        et al Effect of micro-osteoperforation on the rate of orthodontic tooth movement – a systematic review and a meta-analysis//Effect of micro-osteoperforation on the rate of orthodontic tooth movement – a systematic review and a meta-analysis. Eur J Orthod 2020; 42: 211-221 DOI: 10.1093/ejo/cjz049. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0022]22 
          
            Braga SMG, 
          
          
            Taddei SRdA, 
          
          
            Andrade I. 
          
        et al Effect of diabetes on orthodontic tooth movement in a mouse model. Eur J Oral Sci 2011; 119: 7-14 DOI: 10.1111/j.1600-0722.2010.00793.x. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0023]23 
          
            Dudic A, 
          
          
            Giannopoulou C, 
          
          
            Kiliaridis S. 
          
        Factors related to the rate of orthodontically induced tooth movement. Am J Orthod Dentofacial Orthop 2013; 143: 616-621 DOI: 10.1016/j.ajodo.2012.12.009. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0024]24 
          
            Xu X, 
          
          
            Zhao Q, 
          
          
            Yang S. 
          
        et al A new approach to accelerate orthodontic tooth movement in women: Orthodontic force application after ovulation. Med Hypotheses 2010; 75: 405-407 DOI: 10.1016/j.mehy.2010.04.010. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0025]25 
          
            Ghajar K, 
          
          
            Olyaee P, 
          
          
            Mirzakouchaki B. 
          
        et al The effect of pregnancy on orthodontic tooth movement in rats. Med Oral Patol Oral Cir Bucal 2013; 18: e351-e355 DOI: 10.4317/medoral.18465. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0026]26 
          
            Mirzakouchaki B, 
          
          
            Firoozi F, 
          
          
            Shahrbaf S. 
          
        Effect of psychological stress on orthodontic tooth movement in rats. Med Oral Patol Oral Cir Bucal 2011; 16: e285-e291 DOI: 10.4317/medoral.16.e285. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0027]27 
          
            Al-Shammery D, 
          
          
            Michelogiannakis D, 
          
          
            Rossouw E. 
          
        et al Influence of psychological stress exposure on orthodontic therapy: A comprehensive review. J Investig Clin Dent 2019; 10: e12388 DOI: 10.1111/jicd.12388. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0028]28 
          
            Sodagar A, 
          
          
            Donyavi Z, 
          
          
            Arab S. 
          
        et al Effect of nicotine on orthodontic tooth movement in rats. Am J Orthod Dentofacial Orthop 2011; 139: e261-e265 DOI: 10.1016/j.ajodo.2010.08.018. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0029]29 
          
            Krishnan V, 
          
          
            Davidovitch Z. 
          
        The effect of drugs on orthodontic tooth movement. Orthod Craniofac Res 2006; 9: 163-171 DOI: 10.1111/j.1601-6343.2006.00372.x. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0030]30 
          
            Bartzela T, 
          
          
            Türp JC, 
          
          
            Motschall E. 
          
        et al Medication effects on the rate of orthodontic tooth movement: a systematic literature review. Am J Orthod Dentofacial Orthop 2009; 135: 16-26 DOI: 10.1016/j.ajodo.2008.08.016. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0031]31 
          
            Corrêa AS, 
          
          
            Almeida de VL, 
          
          
            Lopes BMV. 
          
        et al The influence of non-steroidal anti-inflammatory drugs and paracetamol used for pain control of orthodontic tooth movement: a systematic review. An Acad Bras Cienc 2017; 89: 2851-2863 DOI: 10.1590/0001-3765201720160865. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0032]32 
          
            Makrygiannakis MA, 
          
          
            Kaklamanos EG, 
          
          
            Athanasiou AE. 
          
        Does common prescription medication affect the rate of orthodontic tooth movement? A systematic review. Eur J Orthod 2018; 40: 649-659 DOI: 10.1093/ejo/cjy001. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0033]33 
          
            AlSwafeeri H, 
          
          
            ElKenany W, 
          
          
            Mowafy M. 
          
        et al Effect of local administration of simvastatin on orthodontic tooth movement in rabbits. Am J Orthod Dentofacial Orthop 2019; 156: 75-86 DOI: 10.1016/j.ajodo.2018.07.027. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0034]34 
          
            Oliveira de EL, 
          
          
            Freitas FF, 
          
          
            Macedo de CG. 
          
        et al Low dose propranolol decreases orthodontic movement. Arch Oral Biol 2014; 59: 1094-1100 DOI: 10.1016/j.archoralbio.2014.06.006. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R16533845-0035]35 
          
            Moura AP, 
          
          
            Montalvany-Antonucci CC, 
          
          
            Taddei SRdA. 
          
        et al Effects of angiotensin II type I receptor blocker losartan on orthodontic tooth movement. Am J Orthod Dentofacial Orthop 2016; 149: 358-365 DOI: 10.1016/j.ajodo.2015.09.019. 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.200.184.163
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  