

  

    

      

    

  




  




  

    Recent Advances in Dentistry




    (Volume 1)




    Orthodontic Biomechanics:




    Treatment of Complex Cases




    Using Clear Aligner




    Authored By




    

      Tarek El-Bialy

    




    

      Faculty of Medicine and Dentistry

    




    

      University of Alberta

    




    

      Edmonton, Alberta T6G 2E

    




    

      Canada

    




    

      


    




    

      Donna Galante

    




    

      6526 Lonetree Blvd. Suite 100

    




    

      Rocklin, CA 95765

    




    

      USA

    




    

      


    




    

      &

    




    

      Sam Daher

    




    

      Daher Orthostyle

    




    

      1555 Marine Dr #204

    




    

      West Vancouver, BC V7V 1H9

    




    

      Canada

    


  




  




  




  

    


  




  

    

      BENTHAM SCIENCE PUBLISHERS LTD.




      

        End User License Agreement (for non-institutional, personal use)




        This is an agreement between you and Bentham Science Publishers Ltd. Please read this License Agreement carefully before using the ebook/echapter/ejournal (“Work”). Your use of the Work constitutes your agreement to the terms and conditions set forth in this License Agreement. If you do not agree to these terms and conditions then you should not use the Work.




        Bentham Science Publishers agrees to grant you a non-exclusive, non-transferable limited license to use the Work subject to and in accordance with the following terms and conditions. This License Agreement is for non-library, personal use only. For a library / institutional / multi user license in respect of the Work, please contact: permission@benthamscience.org.


      




      

        Usage Rules:




        

          	All rights reserved: The Work is the subject of copyright and Bentham Science Publishers either owns the Work (and the copyright in it) or is licensed to distribute the Work. You shall not copy, reproduce, modify, remove, delete, augment, add to, publish, transmit, sell, resell, create derivative works from, or in any way exploit the Work or make the Work available for others to do any of the same, in any form or by any means, in whole or in part, in each case without the prior written permission of Bentham Science Publishers, unless stated otherwise in this License Agreement.




          	You may download a copy of the Work on one occasion to one personal computer (including tablet, laptop, desktop, or other such devices). You may make one back-up copy of the Work to avoid losing it. The following DRM (Digital Rights Management) policy may also be applicable to the Work at Bentham Science Publishers’ election, acting in its sole discretion:


        




        

          	25 ‘copy’ commands can be executed every 7 days in respect of the Work. The text selected for copying cannot extend to more than a single page. Each time a text ‘copy’ command is executed, irrespective of whether the text selection is made from within one page or from separate pages, it will be considered as a separate / individual ‘copy’ command.




          	25 pages only from the Work can be printed every 7 days.


        




        3. The unauthorised use or distribution of copyrighted or other proprietary content is illegal and could subject you to liability for substantial money damages. You will be liable for any damage resulting from your misuse of the Work or any violation of this License Agreement, including any infringement by you of copyrights or proprietary rights.




        

          Disclaimer:




          Bentham Science Publishers does not guarantee that the information in the Work is error-free, or warrant that it will meet your requirements or that access to the Work will be uninterrupted or error-free. The Work is provided "as is" without warranty of any kind, either express or implied or statutory, including, without limitation, implied warranties of merchantability and fitness for a particular purpose. The entire risk as to the results and performance of the Work is assumed by you. No responsibility is assumed by Bentham Science Publishers, its staff, editors and/or authors for any injury and/or damage to persons or property as a matter of products liability, negligence or otherwise, or from any use or operation of any methods, products instruction, advertisements or ideas contained in the Work.


        




        

          Limitation of Liability:




          In no event will Bentham Science Publishers, its staff, editors and/or authors, be liable for any damages, including, without limitation, special, incidental and/or consequential damages and/or damages for lost data and/or profits arising out of (whether directly or indirectly) the use or inability to use the Work. The entire liability of Bentham Science Publishers shall be limited to the amount actually paid by you for the Work.


        


      




      

        General:




        

          	Any dispute or claim arising out of or in connection with this License Agreement or the Work (including non-contractual disputes or claims) will be governed by and construed in accordance with the laws of the U.A.E. as applied in the Emirate of Dubai. Each party agrees that the courts of the Emirate of Dubai shall have exclusive jurisdiction to settle any dispute or claim arising out of or in connection with this License Agreement or the Work (including non-contractual disputes or claims).




          	Your rights under this License Agreement will automatically terminate without notice and without the need for a court order if at any point you breach any terms of this License Agreement. In no event will any delay or failure by Bentham Science Publishers in enforcing your compliance with this License Agreement constitute a waiver of any of its rights.




          	You acknowledge that you have read this License Agreement, and agree to be bound by its terms and conditions. To the extent that any other terms and conditions presented on any website of Bentham Science Publishers conflict with, or are inconsistent with, the terms and conditions set out in this License Agreement, you acknowledge that the terms and conditions set out in this License Agreement shall prevail.


        




        

          

            	

              Bentham Science Publishers Ltd.


              Executive Suite Y - 2


              PO Box 7917, Saif Zone


              Sharjah, U.A.E.


              Email: subscriptions@benthamscience.org


            



            	[image: ]

          


        


      


    


  




  




  




  

    FOREWORD




    


  




  

    Clear aligner therapy is one of the exciting new techniques being used in orthodontics since it was introduced in the late 1990s by Align Technology in the United States. Recently, other companies have come out with products that use a similar principle, but incorporate a different technology and use different materials. Aligner treatment was initially introduced to treat limited malocclusion and/or relapsed cases.




    In recent years, there have been a number of articles about the use of clear aligners in a broader spectrum of orthodontic cases than just simple crowding or relapse cases. These publications and presentations focus more on treatment outcomes than on the related diagnosis process, treatment planning and biomechanics.




    Understanding three-dimensional diagnosis and treatment planning as well as biomechanics of tooth movement are very important to clinicians who may use clear aligners to treat difficult orthodontic cases. This book outlines basic principles for using clear aligners to address various difficult orthodontic cases.
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    The introduction of clear aligners in orthodontics as a treatment modality for complex and difficult cases has gained a worldwide acceptance/attention nowadays due to the increased advantages over regular fixed orthodontic systems. These advantages include, but not limited to the following; 1) Clear aligners are more esthetically acceptable than fixed orthodontic braces including clear (Ceramic or plastic systems) due to the fact that even with regular clear braces, metal wires are still being used which usually are seen from a distance and Teflon coated wires usually undergo peeling off the Teflon coat, which leads to the wire metal be seen; 2) clear aligners require less maintenance compared to regular fixed appliances, in other words, less emergency visits like broken brackets, poking wires and other associated complications with regular fixed orthodontic braces; 3) no food restriction like with clear aligners usually as with regular fixed orthodontic braces since the patients remove the aligners during meals and eat normally, brush and floss normally then wear the aligners back; 4) no human error in bracket positioning like those in regular fixed orthodontic braces. Even with sophisticated computerized indirect bonding techniques that utilize sophisticated computer softwares for bracket positioning with fixed orthodontic braces, most of the time the clinician has to do wire bending and normally finishing fixed orthodontic cases takes at least six to eight months on average, mainly to fix minor human errors in bracket positioning; 5) clear aligners can be more hygienic if the patient brushes his/her teeth normally as there is no much time needed to brush and floss around brackets and wires with regular orthodontic braces, and 6) nowadays difficult and complex tooth movements can be readily obtained by clear aligners when clinicians can utilize basic understanding of orthodontic mechanics during deigning and treatment planning cases using clear aligners. Finally, even in cases with bad oral hygiene when patients may undergo severe enamel decalcification with clear aligners, the aligners can be used as fluoride applicators to help with enamel re-mineralization. This does not mean that orthodontic treatment with clear aligners does not have challenges. Main challenges in orthodontic treatment with clear aligners include but not limited to the following: 1) Treatment efficacy, which could be mainly due to patients compliance, and this is not different in adults or teenagers; 2) challenges related to aligners’ plastic materials which are continuously improving, however there is a lot to be done in research and development (R&amp;D) for optimum results; 3) essential diagnosis and treatment planning of the cases which should not violate basic foundation of orthodontic skeletal/dental and esthetic evaluation and needs for each patient; 4) oral hygiene can be a problem if the patient does not maintain oral hygiene, clear aligners could act as a plaque incubator. This book is intended to present the authors’ own experience with difficult cases including skeletal class I, Class II and Class III as well as facial asymmetry. However, before jumping into deep water, it may be wise to know how to swim in shallow water. This is what this book is intended to provide the reader with step by step diagnosis and treatment planning in general then introduction to biomechanics in orthodontics in general, and finally cases will be presented and discussed in terms of diagnosis, treatment planning and case management. It is also to be noted that this first edition of the book is intended to present initial cases and it is expected in the next editions that more challenging cases will be presented and their treatment planning and results will be discussed. With this, I would like to thank the contributors, all my supporting staff and family for providing support in documenting these cases and also I would like to dedicate this work to my family who sacrificed long hours and days of family time so I can finish this book.
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      Abstract




      Orthodontic treatment without braces has been introduced more than half a century before clear aligners have been introduced in orthodontics. Clear aligners have been utilized to treat minor crowding for more than a decade. However, in the last few years, there has been increased interest and many publications came out in different prestigious peer reviewed journals about the possibility of using clear aligners to treat difficult orthodontic cases. Different companies that manufacture clear aligners for orthodontic tooth movement spent a huge time span and resources to optimize treatment results and to provide more controlled tooth movement. The research and development included, but not limited to design attachments that can provide optimum tooth control, develop new plastic material that can have shape memory in order to maximize its efficiency in tooth movement and developing protocols for different malocclusions. There is a huge global interest in using clear aligners in orthodontics, however it might take decades for traditional orthodontists to adopt clear aligners in orthodontic practice. This chapter will briefly review the available literature about the background of clear aligners and its future application in orthodontics.
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      Moving teeth without braces has been introduced long time ago by Kesling in 1945 [1] and the concept of clear retainer was reported by many authors afterwards [2-6]. Great interest in using clear aligners began in late 1990s when some orthodontic patients have had some relapse and two options were presented to the patients, retreatment or using a new version of clear plastic that is used to fabricate retainer, known as Essex retainer. The older version of active Essex retainer is known as spring aligner, or spring retainer, also known as Barrer retainer because it was first introduced by H.G Barrer in 1975. As it was first described by Barrer, an impression is taken, poured in stone then teeth arecrowded or relapsed then the teeth are cut, set then the problem is fixed the patient has (mainly re-crowding) (Fig. 1) [7].
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Fig. (1))


      Set up of the model stone to correct relapsed or crowded teeth for fabrication of spring aligners [7].
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Fig. (2))


      Spring retainer/aligner fabricated on set stone teeth model.



      Spring aligner (Fig. 2) can be fabricated for maxillary or mandibular teeth and it was first introduced by H. G. Barrer in 1975. The mandibular appliance is mainly used today. It consists of a single piece of stainless steel wire 0.022 inch (0.56 mm) to 0.029 inch (0.72 mm) in diameter, bent around the six anterior teeth.




      The spring aligner used is difficult to fabricate and hard to predict its results’ outcome. When the crowding is beyond a millimeter in each contact, more than one aligner (spring aligner or Essix aligner) needs to be fabricated; this is how clear aligners started.




      Not too far away, in 1993, 1994 initial reports about using Essix technology/ plastic to move teeth. [5, 8-10]. Sheridan philosophy is to simplify orthodontic treatment using Essix plastics and interproximal reduction, a technique that can resolve crowding as severe as to 10 mm of dental arch length deficiency and more importantly to control anchorage with other appliances [5, 8].




      Invisalign or Align technology in 1999 took this idea further to utilize CAD/CAM (Computer aided design-computer aided manufacturing) technology, that can integrate digital treatment planning using clincheck software that allows the clinician to request specific tooth movement or finish and communicate this treatment planning with the technician at Invisalign. With these advances in CAD CAM technology, other companies started to appear in the market with similar technologies although the plastic used in each company could be different, and the diagnosis/treatment planning software(s) could be different between companies, the idea of utilizing clear aligners in treatment cases more than simple crowded or spaces cases can be achieved.




      The first case report using Invisalign technology was presented by Boyd in 2000 for the treatment of mild crowding and space closure [11]. In a randomized clinical trial, soft and hard plastic materials were tested and changing aligners each week or two week period was also studied [12]. They concluded that all patients who completed their first set of aligners had either an additional series of case refinement aligners or fixed appliances to finish their treatment. Two-week change of aligner protocol showed a higher degree of success than 1-week change protocol. They further concluded that patients that were on the 2 week change of aligner protocol, non-extraction cases and a low PAR score were more predicted to complete their first set of aligners. Moreover, cases that had extraction treatment plans and high PAR scores showed less chances that the first set of aligners would be completed [12]. In their second study, the same group reported that the 2-week change of aligner protocol showed a larger likelihood of reduction in weighted PAR and AII scores, and higher likelihood of extraction space closure. Also, they reported that anterior alignment was the most improved part of the malocclusion, and buccal occlusion was the least improved part. They also compared treatment outcomes in lower incisor and premolar extraction. They reported that incisor extraction sites had a significantly greater likelihood of closure than any premolar extraction sites [13].




      Treatment efficacy of Invisalign has been studied at different times, (2005) [14, 15] and 2009 [16], 2014 [17]. Most of the earlier reports (2005, 2009) agreed that the effectiveness of the Invisalign aligners ranged between 29.6% to 47.1% of the planned tooth movement [16]. However, the recent study by Simone et al. 2014 concluded that bodily tooth movements such as molar distalization, incisor torque, as well as premolar derotation can be achieved using the Invisalign® system. In addition, they concluded that the efficacy of premolar derotation depends mainly on the rate (velocity) and the total planned tooth movement. Moreover, they reported that upper incisor torque and premolar rotation are difficult types of tooth movements using removable aligners [17]. Regardless of the tremendous amount of resources invested by Align technology in research and development, it can be inferred that there is so much to learn regarding the biomechanics and efficacy of the Invisalign or similar clear aligner systems. A better understanding of the ability of clear aligner to move teeth might help the clinician to select suitable patients for treatment, monitor the proper sequencing of movement, and reduce the need for additional aligners [17].




      With this brief review, it seems that understanding the biomechanics could be the key to optimize treatment results with clear aligners. Hence, the essence of this book is to review biomechanics in orthodontics and how understanding biomechanics can provide best possible orthodontic treatment results with clear aligners.


    


  




  

    References




    

      

        	



        	

      




      

        	
[1]



        	Kesling HD. The philosophy of the tooth positioning appliance. Am J Orthod 1945; 31: 297-304.

      




      

        	
[2]



        	Nahoum HI. The vacuum formed dental contour appliance. N Y State Dent J 1964; 9: 385-90.

      




      

        	
[3]



        	Ponitz RJ. Invisible retainers. Am J Orthod 1971; 59(3): 266-72.


        [http://dx.doi.org/10.1016/0002-9416(71)90099-6] [PMID: 5276727]

      




      

        	
[4]



        	McNamara JA, Jr, Kramer KL, Juenker JP. Invisible retainers. J Clin Orthod 1985; 19(8): 570-8.


        [PMID: 3862671]

      




      

        	
[5]



        	Sheridan JJ, LeDoux W, McMinn R. Essix retainers: fabrication and supervision for permanent retention. J Clin Orthod 1993; 27(1): 37-45.


        [PMID: 8478438]

      




      

        	
[6]



        	Rinchuse DJ, Rinchuse DJ. Active tooth movement with Essix-based appliances. J Clin Orthod 1997; 31(2): 109-12.


        [PMID: 9511532]

      




      

        	
[7]



        	Barrer HG. Protecting the integrity of mandibular incisor position through keystoning procedure and spring retainer appliance. J Clin Orthod 1975; 9(8): 486-94.


        [PMID: 1072074]

      




      

        	
[8]



        	Sheridan JJ, Ledoux W, McMinn R. Essix technology for the fabrication of temporary anterior bridges. J Clin Orthod 1994; 28(8): 482-6.


        [PMID: 8617832]

      





OEBPS/Images/9781681083117-C1-F2.jpg





OEBPS/Images/Cover.jpg
elSBN: 978-1-68108-311-7 ISSN: 2468-5046
ISBN: 978-1-68108-312-4 ISSN: 2468-5038

RECENT ADVANCES IN DENTISTRY

VOLUME 1

ORTHODONTIC BIOMECHANICS:
TREATMENT OF COMPLEX CASES
USING CLEAR ALIGNER

Center of resistance Center of resistance

Center of resistance

\
Tarek El-Bialy (:D: U

Donna Galante }
.

Sam Daher
Bentham - Books





OEBPS/Images/bentham_logo.jpg





OEBPS/Images/9781681083117-C1-F1.jpg





