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Ortodontiye Girig ve Temel Kavramlar

Pinar GEZER'!

GIRIS

Bu bolimde, ortodontinin antik ¢aglardan giiniimiize kadar uzanan tarihsel gelisimi ele
almmaktadir. Antik ¢aglarda basit mekanik yontemlerle baglayan ortodontik tedavilerin,
18. ve 19. yiizyillarda modern ve bilimsel temelleri atilmistir. 20. yiizyilda ise tel ve braket
sistemlerinin gelismesiyle sistematik bir bilim dal1 haline gelmistir. Bilimsel ilerlemelerle
birlikte, sefalometrik rontgenler ve konik 1sinl bilgisayarli tomografi teshis ve tedaviyi
daha hassas hale getirmistir. Zamanla ortodonti yalnizca dislerin hizalanmasiyla sinirl
kalmamus, fonksiyonel ¢ene ortopedisi ile gene gelisiminin yonlendirilmesi ve fonksiyonel
bozukluklarin diizeltilmesi de hedeflenmistir. Ortodontinin temel amaglari; fonksiyonun
saglanmasi, yapisal dengenin kurulmasi ve estetik goriiniimiin iyilestirilmesidir. Giinii-
miizde bu hedeflere, yalnizca ortodontik yontemlerle degil, interdisipliner yaklasimlarla
da ulagilmaktadir. Ayrica, modern teknolojiler de ortodontinin gelismesine biiyiik katki
saglamaktadir. Ug boyutlu tarayici ve yazicilar, kisiye 6zel apareylerin iiretimini miimkiin
kilarken; lingual ortodonti ve seffaf plaklar estetik ¢6ztimler sunmaktadir. Nanoteknoloji,
dayanikli ve biyouyumlu materyaller saglamakta; robotik sistemler kisiye 6zel braket ve
tellerin hassas sekilde hazirlanmasina olanak tanimakta; yapay zeka ise dijital 6lgiimler ve
tedavi ongoriileriyle stireci hem kisaltmakta hem de bireysellestirmektedir. Kisacasi, bu
boliimde ortodontinin ge¢misten giiniimiize gelisiminden, hedefledigi temel amaglar ve
modern teknolojilerin alana kazandirdigi yeniliklerden bahsedilmektedir.

1.1. Ortodontinin Tarihsel Gelisimi ve Temel Kavramlar

1.1.1. Antik Cagda Ortodontik Uygulamalar

Ortodontik tedavinin kékeni, M.O. 300’1ii yillara kadar uzanmaktadir. Hipokrat ve Aristo-
teles, cene-yiiz yapilar1 ve dis dizilimleri {izerine yaptiklar1 incelemelerle, bu dénemde or-

! Dr. Dt,, Istanbul Medipol Universitesi, Dis Hekimligi Fakiiltesi, Ortodonti AD., dr.pinargezer@gmail.com

ORCID iD: 0000-0002-1573-2648
DOI: 10.37609/akya.3772.c587



TEMELDEN KLINIGE ORTODONTI

KAYNAKLAR

1. Fauchard P. The surgeon dentist; or, Treatise on the teet: Butterworth; 1946.

2. Phulari BS. History of orthodontics: JP Medical Ltd; 2013.

3. Kingsley N. A treatise on oral deformities, 1880. Republished in classics in dentistry library,
Birmingham, Alabama. 1980.

4. Proffit WR, Fields HW, Sarver DM, et al. Contemporary Orthodontics. St. Louis. Mo: Mosby.
2000.

5. Angell E. Treatment of irregularity of the permanent or adult teeth. Dent Cosmos. 1860;1:540-4.

6. Ackerman JL, Ackerman MB, Kean MR. A Philadelphia fable: how ideal occlusion beca-
me the philosopher’s stone of orthodontics. The Angle Orthodontist. 2007;77(1):192-4. DOLI:
10.2319/0003-3219(2007)077[0192: APFHIO]2.0.CO;2.

7. Weinberger BW. Dr. Edward Hartley Angle—His Influence on Orthodontics. American journal
of orthodontics. 1950;36(8):596-607. doi: 10.1016/0002-9416(50)90018-2.

8.  Graber LW, Vig KW, Huang GJ, et al. Orthodontics-E-Book: Orthodontics-E-Book: Elsevier He-
alth Sciences; 2022.

9. Proffit WR, Fields H, Larson B, et al. Contemporary Orthodontics, 6e: South Asia Edition-E-Bo-
ok: Elsevier Health Sciences; 2019.

10. Ulgen M. Ortodonti: anomaliler, sefalometri, etiloji, biiyiime ve gelisim, tan:: Yeditepe Universi-
tesi; 2000.

11. Andrews LF. The straight-wire appliance. British journal of orthodontics. 1979;6(3):125-43. doi:
10.1179/bjo.6.3.125.

12. Ilizarov GA. The tension-stress effect on the genesis and growth of tissues: Part II. The influen-
ce of the rate and frequency of distraction. Clinical Orthopaedics and Related Research (1976-
2007). 1989;239:263-85.

13. Nanda R, Uribe FA, Yadav S. Temporary Anchorage Devices in Orthodontics E-Book: Temporary
Anchorage Devices in Orthodontics E-Book: Elsevier Health Sciences; 2019.

14. Chatoo A. A view from behind: a history of lingual orthodontics. Journal of orthodontics.
2013;40(sup1):s2-s7. doi: 10.1179/1465313313Y.0000000057.

15. AH Ali SA, Miethke HR. Invisalign®, an innovative invisible orthodontic appliance to correct
malocclusions: advantages and limitations. Dental update. 2012;39(4):254-60. doi: 10.12968/
denu.2012.39.4.254.

16. Aeran H, Kumar V, Uniyal S, et al. Nanodentistry: Is just a fiction or future. Journal of Oral
Biology and Craniofacial Research. 2015;5(3):207-11. doi: 10.1016/j.jobcr.2015.06.012.

17. Gunes IS, Jana SC. Shape memory polymers and their nanocomposites: a review of science
and technology of new multifunctional materials. Journal of Nanoscience and Nanotechnology.
2008;8(4):1616-37. doi: 10.1166/jnn.2008.18227.

18. El-Bialy T. Nanotechnology in orthodontics—2: facts and possible future applications. Nanobi-
omaterials in clinical dentistry: Elsevier; 2019. p. 299-308.

19. Nayyar N, Ojcius DM, Dugoni AA. The role of medicine and technology in shaping the fu-
ture of oral health. Journal of the California Dental Association. 2020;48(3):127-30. doi:
10.1080/19424396.2020.12222558.

20. Khanagar SB, Al-Ehaideb A, Maganur PC, et al. Developments, application, and perfor-
mance of artificial intelligence in dentistry-A systematic review. Journal of dental sciences.
2021;16(1):508-22. doi: 10.1016/j.jds.2020.06.019.

21. Jordan MI, Mitchell TM. Machine learning: Trends, perspectives, and prospects. Science.
2015;349(6245):255-60. doi: 10.1126/science.aaa8415.

22. Schwendicke F, Golla T, Dreher M, et al. Convolutional neural networks for dental image diag-
nostics: A scoping review. Journal of dentistry.2019;91:103226. doi: 10.1016/j.jdent.2019.103226.

23. Siciliano B, Khatib O, Kroger T. Springer handbook of robotics: Springer; 2008.

28



24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

Ortodontiye Giris ve Temel Kavramlar

Sun L, Hu H, Li M. A review on continuum robot. Jigiren(Robot). 2010;32(5):688-94.

Grischke J, Johannsmeier L, Eich L, et al., editors. Dentronics: review, first concepts and pilot
study of a new application domain for collaborative robots in dental assistance. 2019 Internati-
onal Conference on Robotics and Automation (ICRA); 2019: IEEE.

Newby J, Keast J, Adam W. Simulation of medical emergencies in dental practice: develop-
ment and evaluation of an undergraduate training programme. Australian dental journal.
2010;55(4):399-404. doi: 10.1111/j.1834-7819.2010.01260.x.

Ahire M, Dani N, Muttha R. Dental health education through the brushing ROBOTUTOR: A
new learning experience. Journal of Indian Society of Periodontology. 2012;16(3):417-20. doi:
10.4103/0972-124X.100922.

Kizghin DA, Nelson CA, editors. Optimal design of a parallel robot for dental articulation.
Frontiers in Biomedical Devices; 2019: American Society of Mechanical Engineers.

Ma Q, Kobayashi E, Fan B, et al. Automatic 3D landmarking model using patch-based deep
neural networks for CT image of oral and maxillofacial surgery. The International Journal of
Medical Robotics and Computer Assisted Surgery. 2020;16(3):e2093. doi: 10.1002/rcs.2093.
Kastoer C, Dieltjens M, Op de Beeck S, et al. Remotely controlled mandibular positioning du-
ring drug-induced sleep endoscopy toward mandibular advancement device therapy: feasibility
and protocol. Journal of Clinical Sleep Medicine. 2018;14(8):1409-13. doi: 10.5664/jcsm.7284.
Kasimoglu Y, Kocaaydin S, Karsli E, et al. Robotic approach to the reduction of den-
tal anxiety in children. Acta Odontologica Scandinavica. 2020;78(6):474-80. doi:
10.1080/00016357.2020.1800084.

Zhou C, Pan S, Zhou T, editors. Design and implementation of software simulation system for
dental orthodontic robot. IOP Conference Series: Materials Science and Engineering; 2019:
IOP Publishing.

Carossa M, Cavagnetto D, Ceruti P, et al. Individual mandibular movement registration and
reproduction using an optoeletronic jaw movement analyzer and a dedicated robot: a dental
technique. BMC Oral Health. 2020;20(1):271. doi: 10.1186/s12903-020-01257-6.

Awad MG, Ellouze S, Ashley S, et al., editors. Accuracy of digital predictions with CAD/CAM
labial and lingual appliances: a retrospective cohort study. Seminars in Orthodontics; 2018:
Elsevier.

Kawala B, Antoszewska J, Sarul M, et al. Application of microsensors to measure real wear time
of removable orthodontic appliances. Journal of Stomatology. 2013;66(3):321-30.

Balan B, Narayanan S. Nano robotics-its time for change. International Journal of Oral Care and
Research. 2014;2:41-6.

Gambhir RS, Sogi G, Nirola A, et al. Nanotechnology in dentistry: Current achievements and
prospects. Journal of Orofacial Sciences. 2013;5(1):9-14. doi: 10.4103/0975-8844.113682.
Hilliard JK. Robotic system for forming features in orthodontic aligners. Google Patents; 2011.
Wu Q, Zhao Y-M, Bai S-Z, et al. Application of robotics in stomatology. International journal of
computerized dentistry. 2019;22(3).

Khan K, Dobbs T, Swan MC, et al. Trans-oral robotic cleft surgery (TORCS) for palate and
posterior pharyngeal wall reconstruction: A feasibility study. Journal of Plastic, Reconstructive
& Aesthetic Surgery. 2016;69(1):97-100. doi: 10.1016/j.bjps.2015.08.020.

Greene CS. Diagnosis and treatment of temporomandibular disorders: emergence of a new care
guidelines statement. Oral surgery, oral medicine, oral pathology, oral radiology, and endodonti-
¢s.2010;110(2):137-9. doi: 10.1016/j.tripleo.2010.04.032.

Ariji Y, Katsumata A, Ogi N, et al. An oral rehabilitation robot for massaging the masseter and
temporal muscles: a preliminary report. Oral Radiology. 2009;25(1):53-9.

Law CS. Management of premature primary tooth loss in the child patient. Journal of the Cali-
fornia Dental Association. 2013;41(8):612-8.

LIN YT, LIN WH, LIN YTJ. Twelve-month space changes after premature loss of a primary

29



45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

60.

61.

62.

63.

64.
65.

66.

67.
68.

69.

TEMELDEN KLINIGE ORTODONTI

maxillary first molar. International Journal of Paediatric Dentistry. 2011;21(3):161-6.

Mete O. Giincel Ortodonti Calismalar: V: Akademisyen Kitabevi; 2025.

Urquhart O, Tampi M, Pilcher L, et al. Nonrestorative treatments for caries: systematic review
and network meta-analysis. Journal of dental research. 2019;98(1):14-26.

Prakash P, Subramaniam P, Durgesh B, et al. Prevalence of early childhood caries and asso-
ciated risk factors in preschool children of urban Bangalore, India: A cross-sectional study.
European Journal of Dentistry. 2012;6(02):141-52.

Rythén M, Niklasson A, Hellstrom A, et al. Risk indicators for poor oral health in adolescents
born extremely preterm. Swed Dent J. 2012;36(3):115-24.

CIVELEK A, Emre O, CILDIR $K. Dis Hekimliginde Topikal Floriir Uygulamalari. Ondokuz
May1s Universitesi Dis Hekimligi Fakiiltesi Dergisi. 2004;5(2).

Toumba K, Twetman S, Splieth C, et al. Guidelines on the use of fluoride for caries prevention
in children: an updated EAPD policy document. European Archives of Paediatric Dentistry.
2019;20(6):507-16.

Moyer VA. Prevention of dental caries in children from birth through age 5 years: US Preven-
tive Services Task Force recommendation statement. Pediatrics. 2014;133(6):1102-11.

Do L, Health ARCfPO. Guidelines for use of fluorides in Australia: update 2019. Australian
Dental Journal. 2020;65(1):30-8.

Yun X, Li W, Ling C. Effect of artificial aging on the bond durability of fissure sealants. Journal
of Adhesive Dentistry. 2013;15(3).

Juntavee A, Juntavee N, Chaisuntitrakoon A, et al. Microleakage and penetration capability of
various pit and fissure sealants upon different sealant application techniques. Journal of Clinical
and Experimental Dentistry. 2023;15(10):810.

Schill H, Graeser P, Biicher K, et al. Clinical performance of a new fissure sealant—results from
a 2-year randomized clinical trial. Clinical oral investigations. 2022;26(8):5471-80.

Proftit WR, Fields H, Larson B, et al. Contemporary Orthodontics-E-Book: Contemporary Ort-
hodontics-E-Book: Elsevier Health Sciences; 2018.

Jitesh S, Mathew MG. Space maintainer-A review. Drug Invention Today. 2019;11.

Wright GZ, Kennedy DB. Space control in the primary and mixed dentitions. Dental Clinics of
North America. 1978;22(4):579-601.

Brauer J. A report of 113 early or premature extrac-tions of primary molars and the incidence
of closure of space. ] Dent Child. 1941;8:222-4.

Singh PH, Naorem H, Devi T, et al. Modern concepts of space maintainers and space regainers:
a review article. Eur ] Pharm Med Res. 2020;7(3):176.

Moore TR, Kennedy DB. Bilateral space maintainers: a 7-year retrospective study from private
practice. Pediatric dentistry. 2006;28(6):499-505.

Kupietzky A. Clinical technique: removable appliance therapy for space maintenance following
early loss of primary molars. European Archives of Paediatric Dentistry. 2007;8(Suppl 1):30-4.
Kanellis MJ. Orthodontic treatment in the primary dentition. Textbook of Orthodontics Phila-
delphia, Pa: WB Saunders Co. 2001:248-56.

Ulgen M. Ortodontik tedavi prensipleri. 1993.

LINDNER A. Longitudinal study on the effect of early interceptive treatment in 4-year-old
children with unilateral cross-bite. European Journal of Oral Sciences. 1989;97(5):432-8.

Hotz RP. Guidance of eruption versus serial extraction. Am ] Orthod. 1970;58(1):1-20.
10.1016/0002-9416(70)90125-9.

Moyers RE. Development of occlusion. Dent Clin North Am. 1969;13(3):523-36.

Graber T. Serial extraction: a continuous diagnostic and decisional process. American journal
of orthodontics. 1971;60(6):541-75.

Dewel B. Serial extraction in orthodontics: Indications, objectives, and treatment procedures.
American journal of orthodontics. 1954;40(12):906-26.

30



70.
71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Ortodontiye Giris ve Temel Kavramlar

Dewel B. Prerequisites in serial extraction. American journal of orthodontics. 1969;55(6):633-9.
Kjellgren B. Serial extraction as a corrective procedure in dental orthopedic therapy. Acta
Odontologica Scandinavica. 1948;8(1):17-43.

Proftit WR, Fields H, Sarver D. Contemporary orthodontics. Mosby. Elsevier, St Louis.
2007;160:207-17.

Johnson E, Larson B. Thumb-sucking: literature review. ASDC journal of dentistry for children.
1993;60(4):385-91.

Larsson EF, Dahlin KG. The prevalence and the etiology of the initial dummy-and finger-suc-
king habit. American journal of orthodontics. 1985;87(5):432-5.

Friman PC, Schmitt BD. Thumb sucking: pediatricians’ guidelines. Clinical pediatrics.
1989;28(10):438-40.

Ellingson SA, Miltenberger RG, Stricker JM, et al. Analysis and treatment of finger sucking.
Journal of Applied Behavior Analysis. 2000;33(1):41-52.

Nanda R. Effect of oral habits on the occlusion in preschool children. ] Dent Child. 1972;39:449-
52.

Larsson E. Artificial sucking habits: etiology, prevalence and effect on occlusion. The Inter-
national journal of Orofacial Myology: Official Publication of the International Association of
Orofacial Myology. 1994;20:10-21.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics with functional appliances. (No
Title). 1985.

Germeg D, Taner TU. Lower lip sucking habit treated with a lip bumper appliance. The Angle
Orthodontist. 2005;75(6):1071-6.

da Silva Filho O, R] GG, Maia FA. Sucking habits: clinical management in dentistry. The Journal
of clinical pediatric dentistry. 1991;15(3):137-56.

Christensen JR, Fields Jr HW. Space Maintenance in the Primary Dentition 25. Pediatric Den-
tistry-Pageburst E-Book on VitalSource, Infancy through Adolescence, 5: Pediatric Dentistry-Pa-
geburst E-Book on VitalSource. 2012:379.

Odenrick L, Brattstrom V. The effect of nailbiting on root resorption during orthodontic treat-
ment. European journal of orthodontics. 1983;5(3):185-.

Tanaka OM, Vitral RWE, Tanaka GY, et al. Nailbiting, or onychophagia: a special habit. Ameri-
can Journal of Orthodontics and Dentofacial Orthopedics. 2008;134(2):305-8.

EF H. Patterns of incisor root resorption before and after orthodontic correction in cases with
anterior open bite. Am J Orthod Dentofacial Orthop. 1992;101:112-9.

Wasnik M, Kulkarni S, Gahlod N, et al. Mouth breathing habit: a review. Int ] Community Med
Public Heal. 2020;8(1):495.

De Menezes VA, Leal RB, Pessoa RS, et al. Prevalence and factors related to mouth breathing in
school children at the Santo Amaro project-Recife, 2005. Brazilian journal of otorhinolaryngo-
logy. 2006;72(3):394-8.

Solow B, Siersbaek-Nielsen S, Greve E. Airway adequacy, head posture, and craniofacial morp-
hology. American journal of orthodontics. 1984;86(3):214-23.

Festa P, Mansi N, Varricchio AM, et al. Association between upper airway obstruction and
malocclusion in mouth-breathing children. Acta Otorhinolaryngologica Italica. 2021;41(5):436.
Grippaudo C, Paolantonio EG, Antonini G, et al. Association between oral habits, mouth bre-
athing and malocclusion. Acta Otorhinolaryngologica Italica. 2016;36(5):386.

Masutomi Y, Goto T, Ichikawa T. Mouth breathing reduces oral function in adolescence. Scien-
tific reports. 2024;14(1):3810.

McNamara Jr JA. Influence of respiratory pattern on craniofacial growth. The Angle Orthodon-
tist. 1981;51(4):269-300.

Denotti G, Ventura S, Arena O, et al. Oral breathing: new early treatment protocol. Journal of
Pediatric and Neonatal Individualized Medicine (JPNIM). 2014;3(1):e030108-¢.

31



TEMELDEN KLINIGE ORTODONTI

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Agarwal L, Tandon R, Kulshrestha R, et al. Adenoid facies and its management: an orthodontic
perspective. Indian ] Orthodon Dentofac Res. 2016;2:50-5.

Demir UL, Cetinkaya B, Karaca S, et al. The impacts of adenotonsillar hypertrophy on perio-
dontal health in children: a prospective controlled pilot study. American journal of otolaryngo-
logy. 2013;34(5):501-4.

Ahmed ZS. The relationship between severity of dental caries and chronic tonsillitis among
Iraqi children. Journal of the Faculty of Medicine Baghdad. 2016;58(2).

Bednarz C, Czlusniak GR, Bagarollo ME, et al. Orofacial profile of mouth breathing children
previous to adenoidectomy and/or tonsillectomy. Distiirb Comun. 2017;29:558-69.

Cardarelli F, Drago S, Rizzi L, et al. Effects of removable functional appliances on the dentoal-
veolar unit in growing patients. Medicina. 2024;60(5):746.

Ronsivalle V, Nucci L, Bua N, et al. Elastodontic appliances for the interception of malocclusion
in children: A systematic narrative hybrid review. Children. 2023;10(11):1821.

Habumugisha J, Cheng B, Ma S-Y, et al. A non-randomized concurrent controlled trial of myo-
functional treatment in the mixed dentition children with functional mouth breathing assessed
by cephalometric radiographs and study models. BMC pediatrics. 2022;22(1):506.

Stahl E, Grabowski R, Gaebel M, et al. Relationship between occlusal findings and orofacial
myofunctional status in primary and mixed dentition: Part II: Prevalence of orofacial dysfunc-
tions. Journal of Orofacial Orthopedics/Fortschritte der Kieferorthopddie. 2007;68(2):74-90.
Grabowski R, Kundt G, Stahl F. Interrelation between occlusal findings and orofacial myofun-
ctional status in primary and mixed dentition: Part III: Interrelation between malocclusions
and orofacial dysfunctions. Journal of Orofacial Orthopedics/Fortschritte der Kieferorthopddie.
2007;68(6):462-76.

Proffit W, Fields H, Sarver D. The etiology of orthodontic problems. Contemporary Orthodontic
3ed St Louis: Mosby. 2000:13-144.

Kharbanda OP. Orthodontics: diagnosis and management of malocclusion and dentofacial defor-
mities, E-Book: Elsevier Health Sciences; 2019.

Kokich VG, Spear FM, editors. Guidelines for managing theorthodontic-restorative patient.
Seminars in orthodontics; 1997: Elsevier.

Savana K, Ansari A, Hamsa P, et al. Interdisciplinary therapy in orthodontics: an overview. Int
J Adv Health Sci. 2014;1(5):23-31

32



