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BÖLÜM 7

Ortodontide Büyüme Modifikasyonları ve 
Erken Dönem Tedaviler

Servet BOZKURT 1

GIRIŞ

Ortodontik tedavinin zamanlaması, başarılı sonuçlar elde etmek için kritik öneme sahip-
tir. Erken ortodontik müdahale, gelişmekte olan maloklüzyonların ilerlemesini önleyerek 
daha karmaşık problemlerin ortaya çıkmasını engellemek ve ileriki dönemde yapılacak 
tedavi sürecini kolaylaştırmak amacıyla uygulanır. Süt ve erken karışık dişlenme dönem-
lerinde başlayan tedavilerin, maloklüzyonların önemli bir kısmında olumlu etkiler sağla-
dığı, bazı durumlarda ise tamamen düzelme sağladığı gösterilmiştir. Maloklüzyon türüne 
göre farklı erken tedavi yaklaşımları mevcuttur; posterior çapraz kapanışlar, sınıf II ve 
sınıf III maloklüzyonlar ile açık/derin kapanış vakalarında büyüme potansiyelinden ya-
rarlanarak uygun apareyler ve teknikler kullanılmaktadır.

Erken müdahale hem iskeletsel hem de dental gelişimi yönlendirebilir, psikososyal so-
runların azaltılmasına katkı sağlar ve tedavi süresini kısaltabilir. Ancak, her hasta bireysel 
değerlendirilerek, uygun zaman ve yöntemle tedavi planlanmalıdır. Bu yaklaşım, tedavi 
başarısını artırırken hastanın yaşam kalitesini olumlu etkilemektedir.

Bu makalenin amacı, erken ortodontik tedaviye ilişkin güncel durumu özetlemek, ko-
nuya dair kanıta dayalı literatürü sunmak ve araştırmaların çelişkili olduğu durumlarda, 
yazarların kapsamlı klinik deneyimlerine dayanarak etkinliği kanıtlanmış basit ve kısa 
süreli tedavi yaklaşımlarını okuyucularla paylaşmaktır.

7.1 Ortodontide Zamanlama: Erken vs. Geç Müdahale
Ortodontik müdahalelerin ideal zamanlaması, uzun zamandır süregelen ve sürekli tar-
tışılan bir konudur. Gelişmekte olan maloklüzyonları düzeltmek ya da ileride yapılacak 
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Maloklüzyon Türlerine Göre Erken Müdahale

	✴ Posterior çapraz kapanış: Maksiller genişletme (RME veya Hawley vidalı aparey) ile 
fonksiyonel kaymaların önlenmesi.

	✴ Sınıf II: Erken dönemde genelde yalnızca travma riski veya psikososyal nedenlerle; 
fonksiyonel apareyler (Twin block, Monoblok, Joho plağı) pubertal büyüme döne-
minde daha etkili.

	✴ Sınıf III: Maksiller darlık + ilerletme (RME + yüz maskesi), geç dönemde cerrahi 
ihtiyacını azaltabilir ya da tamamen ortadan kaldırabilir.

	✴ Ark boyu uyumsuzluğu: Genişletme (Hyrax, Schwarz, lip bumper) veya gerekli du-
rumlarda seri çekim.

	✴ Vertikal uyumsuzluklar:

	✴ Açık kapanış: Alışkanlık kırıcı aparey + miyofonksiyonel tedavi.

	✴ Derin kapanış: Servikal headgear veya fonksiyonel aparey ile posterior sürme 
teşviki.

	✴ Trainer sistemleri: Miyofonksiyonel alışkanlıkları düzeltmek, transversal/dikey geli-
şimi desteklemek, burundan solunumu teşvik etmek.

Klinik İpuçları 

	✴ Her vaka bireysel değerlendirilmelidir; tek protokol yoktur.

	✴ Tedavi sıralaması, büyüme dönemine ve vakaya özel belirlenir.

	✴ Erken müdahalede amaç, fonksiyonel, estetik ve psikososyal faydaları aynı anda sağ-
lamaktır.

	✴ Retansiyon süreci uzun tutulmalı, relaps riski gözetilmelidir.

KAYNAKLAR
1.	 Sukanya Ranganathan SR, Raj Vikram Natarajan,, Deepak Chandra Sekaran JR, Mayma Nat-

hasha. Assessing optimal timing for orthodontic intervention: A scoping review. Journal of 
Contemporary Orthodontics 2024;8:400–40.

2.	 Kirschneck C, Proff P, Lux C. Ideal treatment timing of orthodontic anomalies—a German 
clinical S3 practice guideline. Journal of Orofacial Orthopedics/Fortschritte der Kieferorthopädie. 
2022;83(4):225-32.

3.	 Mew JR. The postural basis of malocclusion: a philosophical overview. Am J Orthod Dentofac. 
2004;126(6):729-38.

4.	 SE B. Proceedings of the workshop. Discussions on early treatment. Am J Orthod Dentofacial 
Orthop. 1998;113:5-6.

5.	 Schneider-Moser UE, Moser L. Very early orthodontic treatment: when, why and how? Dental 
press journal of orthodontics. 2022;27(02):e22spe2.

6.	 Artese F. A broader look at Interceptive Orthodontics: What can we offer? : SciELO Brasil; 2019. 
p. 7-8.



197

Ortodontide Büyüme Modifikasyonları ve Erken Dönem Tedaviler

7.	 Seehra J, Fleming PS, Newton T, DiBiase AT. Bullying in orthodontic patients and its relations-
hip to malocclusion, self-esteem and oral health-related quality of life. Journal of orthodontics. 
2011;38(4):247-56.

8.	 Friel S. The development of ideal occlusion of the gum pads and the teeth. American Journal of 
Orthodontics. 1954;40(3):196-227.

9.	 da Silva Filho OG, Santamaria Jr M, Filho LC. Epidemiology of posterior crossbite in the pri-
mary dentition. Journal of Clinical Pediatric Dentistry. 2007;32(1):73-8.

10.	 Shalish M, Gal A, Brin I, Zini A, Ben-Bassat Y. Prevalence of dental features that indicate a need 
for early orthodontic treatment. The European Journal of Orthodontics. 2013;35(4):454-9.

11.	 Kutin G, Hawes RR. Posterior cross-bites in the deciduous and mixed dentitions. American 
journal of orthodontics. 1969;56(5):491-504.

12.	 Clifford FO. Cross-bite correction in the deciduous dentition: principles and procedures. Ame-
rican journal of orthodontics. 1971;59(4):343-9.

13.	 Sever E, Marion L, Ovsenik M. Relationship between masticatory cycle morphology and unila-
teral crossbite in the primary dentition. The European Journal of Orthodontics. 2011;33(6):620-
7.

14.	 Primožič J, Richmond S, Kau CH, Zhurov A, Ovsenik M. Three-dimensional evaluation of early 
crossbite correction: a longitudinal study. The European Journal of Orthodontics. 2013;35(1):7-
13.

15.	 Harrison JE, Ashby D. Orthodontic treatment for posterior crossbites. The Cochrane database 
of systematic reviews. 2001(1):CD000979-CD.

16.	 Lippold C, Stamm T, Meyer U, Végh A, Moiseenko T, Danesh G. Early treatment of posterior 
crossbite-a randomised clinical trial. Trials. 2013;14:1-10.

17.	 Evangelista K, Ferrari-Piloni C, Barros LAN, Avelino MAG, Helena Soares Cevidanes L, Ru-
ellas ACdO, et al. Three‐dimensional assessment of craniofacial asymmetry in children with 
transverse maxillary deficiency after rapid maxillary expansion: A prospective study. Ortho-
dontics & craniofacial research. 2020;23(3):300-12.

18.	 Bell RA, Kiebach TJ, editors. Posterior crossbites in children: Developmental-based diagnosis 
and implications to normative growth patterns. Semin Orthod; 2014: Elsevier.

19.	 Viazis AD. Efficient orthodontic treatment timing. Am J Orthod Dentofac. 1995;108(5):560-1.
20.	 Guest SS, McNamara Jr JA, Baccetti T, Franchi L. Improving Class II malocclusion as a si-

de-effect of rapid maxillary expansion: a prospective clinical study. Am J Orthod Dentofac. 
2010;138(5):582-91.

21.	 Masucci C, Cipriani L, Defraia E, Franchi L. Transverse relationship of permanent molars after 
crossbite correction in deciduous dentition. Eur J Orthodont. 2017;39(5):560-6.

22.	 Cozzani M, Rosa M, Cozzani P, Siciliani G. Deciduous dentition‐anchored rapid maxillary ex-
pansion in crossbite and non‐crossbite mixed dentition patients: reaction of the permanent 
first molar. Prog Orthod. 2003;4(1):15-22.

23.	 Malandris M, Mahoney E. Aetiology, diagnosis and treatment of posterior cross‐bites in the 
primary dentition. International journal of paediatric dentistry. 2004;14(3):155-66.

24.	 Tepedino M, Iancu-Potrubacz M, Ciavarella D, Masedu F, Marchione L, Chimenti C. Expansi-
on of permanent first molars with rapid maxillary expansion appliance anchored on primary 
second molars. Journal of clinical and experimental dentistry. 2018;10(3):e241.

25.	 Bishara SE, Hoppens BJ, Jakobsen JR, Kohout FJ. Changes in the molar relationship betwe-
en the deciduous and permanent dentitions: a longitudinal study. Am J Orthod Dentofac. 
1988;93(1):19-28.

26.	 Franchi L, Baccetti T, De Toffol L, Polimeni A, Cozza P. Phases of the dentition for the assessment 
of skeletal maturity: a diagnostic performance study. Am J Orthod Dentofac. 2008;133(3):395-
400.



198

TEMELDEN KLINIĞE ORTODONTI

27.	 Cozza P, Baccetti T, Franchi L, De Toffol L, McNamara Jr JA. Mandibular changes produced 
by functional appliances in Class II malocclusion: a systematic review. Am J Orthod Dentofac. 
2006;129(5):599. e1-. e12.

28.	 Ren Y. Very few indications justify early treatment for severe Class II malocclusions. Eviden-
ce-Based Dentistry. 2004;5(4):100-1.

29.	 Batista KB, Thiruvenkatachari B, Harrison JE, D O’Brien K. Orthodontic treatment for promi-
nent upper front teeth (Class II malocclusion) in children and adolescents. Cochrane Database 
of Systematic Reviews. 2018(3).

30.	 De Baets J, Schatz J-P, Joho J-P. Skeletal changes associated with plate-headgear therapy in the 
early mixed dentition. Journal of clinical orthodontics: JCO. 1995;29(11):700-5.

31.	 Clark WJ. The twin block traction technique. The European Journal of Orthodontics. 
1982;4(2):129-38.

32.	 Proffit WR, Fields H, Larson B, Sarver DM. Contemporary Orthodontics-E-Book: Contempo-
rary Orthodontics-E-Book: Elsevier Health Sciences; 2018.

33.	 Robin P. Observation sur un nouvel appareil de redressement. Rev Stomatol. 1902;9(3):561-90.
34.	 Tümer N, Gültan AS. Comparison of the effects of monoblock and twin-block appliances on 

the skeletal and dentoalveolar structures. Am J Orthod Dentofac. 1999;116(4):460-8.
35.	 Guyer EC, Ellis III EE, McNamara Jr JA, Behrents RG. Components of Class III malocclusion 

in juveniles and adolescents. The Angle Orthodontist. 1986;56(1):7-30.
36.	 Sue G, Chanoca S, Turley P, Itoh J. Indicators of skeletal Class III growth. J Dent Res. 1987;66:343.
37.	 Ngan P. Biomechanics of maxillary expansion and protraction in Class III patients. Am J Ort-

hod Dentofac. 2002;121(6):582-3.
38.	 Keim RG, GOTTLIEB EL, NELSON AH, VOGELS III DS. 2002 JCO Study of Orthodontic 

Diagnosis and Treatment Procedures. Age (years). 2002;1996:1990.
39.	 Burns NR, Musich DR, Martin C, Razmus T, Gunel E, Ngan P. Class III camouflage treatment: 

what are the limits? Am J Orthod Dentofac. 2010;137(1):9. e1-9. e13.
40.	 Turley PK. Orthopedic correction of Class III malocclusion with palatal expansion and custom 

protraction headgear. J Clin Orthod. 1988;22:314-25.
41.	 McNamara Jr JA. An orthopedic approach to the treatment of Class III malocclusion in young 

patients. Journal of clinical orthodontics: JCO. 1987;21(9):598-608.
42.	 Ngan P, Wei SH, Hagg U, Yiu CK, Merwin D, Stickel B. Effect of protraction headgear on Class 

III malocclusion. Quintessence international. 1992;23(3).
43.	 Kim J-H, Viana MA, Graber TM, Omerza FF, BeGole EA. The effectiveness of protraction face 

mask therapy: a meta-analysis. Am J Orthod Dentofac. 1999;115(6):675-85.
44.	 Nardoni DN, Siqueira DF, Cardoso MdA, Capelozza Filho L. Cephalometric variables used to 

predict the success of interceptive treatment with rapid maxillary expansion and face mask. A 
longitudinal study. Dental press journal of orthodontics. 2015;20(1):85-96.

45.	 Silva DBHd, Gonzaga AS. Importance of orthodontic intervention of the Class III malocclusi-
on in mixed dentition. Dental Press Journal of Orthodontics. 2020;25(05):57-65.

46.	 Almeida MRd, Almeida RRd, Oltramari-Navarro PVP, Conti ACdCF, Navarro RdL, Camacho 
JGDD. Early treatment of Class III malocclusion: 10-year clinical follow-up. Journal of Applied 
Oral Science. 2011;19:431-9.

47.	 Cordasco G, Matarese G, Rustico L, Fastuca S, Caprioglio A, Lindauer SJ, et al. Efficacy of ort-
hopedic treatment with protraction facemask on skeletal Class III malocclusion: a systematic 
review and meta‐analysis. Orthodontics & Craniofacial Research. 2014;17(3):133-43.

48.	 De Clerck H, Cevidanes L, Baccetti T. Dentofacial effects of bone-anchored maxillary prot-
raction: a controlled study of consecutively treated Class III patients. Am J Orthod Dentofac. 
2010;138(5):577-81.

49.	 Nguyen T, Cevidanes L, Cornelis MA, Heymann G, De Paula LK, De Clerck H. Three-dimen-
sional assessment of maxillary changes associated with bone anchored maxillary protraction. 
Am J Orthod Dentofac. 2011;140(6):790-8.



199

Ortodontide Büyüme Modifikasyonları ve Erken Dönem Tedaviler

50.	 De Clerck H, Nguyen T, de Paula LK, Cevidanes L. Three-dimensional assessment of mandi-
bular and glenoid fossa changes after bone-anchored Class III intermaxillary traction. Am J 
Orthod Dentofac. 2012;142(1):25-31.

51.	 De Clerck HJ, Proffit WR. Growth modification of the face: A current perspective with empha-
sis on Class III treatment. Am J Orthod Dentofac. 2015;148(1):37-46.

52.	 Ngan P, Wilmes B, Drescher D, Martin C, Weaver B, Gunel E. Comparison of two maxillary 
protraction protocols: tooth-borne versus bone-anchored protraction facemask treatment. 
Prog Orthod. 2015;16:1-11.

53.	 Clemente R, Contardo L, Greco C, Di Lenarda R, Perinetti G. Class III treatment with ske-
letal and dental anchorage: a review of comparative effects. BioMed research international. 
2018;2018(1):7946019.

54.	 Ngan P, Hägg U, Yiu C, Merwin D, Wei SH. Treatment response to maxillary expansion and 
protraction. Eur J Orthodont. 1996;18(2):151-68.

55.	 Ngan P, editor Early timely treatment of Class III malocclusion. Semin Orthod; 2005: Elsevier.
56.	 McNamara JA. Long-term adaptations to changes in the transverse dimension in children and 

adolescents: an overview. Am J Orthod Dentofac. 2006;129(4):S71-S4.
57.	 Bergersen EOD, inventorDental-form expansion appliance1990.
58.	 Lutz HD, Poulton DR. Stability of dental arch expansion in the deciduous dentition. The Angle 

Orthodontist. 1985;55(4):299-315.
59.	 O’Grady PW, McNamara Jr JA, Baccetti T, Franchi L. A long-term evaluation of the mandibular 

Schwarz appliance and the acrylic splint expander in early mixed dentition patients. Am J Ort-
hod Dentofac. 2006;130(2):202-13.

60.	 Ronay V, Miner RM, Will LA, Arai K. Mandibular arch form: the relationship between dental 
and basal anatomy. Am J Orthod Dentofac. 2008;134(3):430-8.

61.	 Miner RM, Al Qabandi S, Rigali PH, Will LA. Cone-beam computed tomography transverse 
analysis. Part I: normative data. Am J Orthod Dentofac. 2012;142(3):300-7.

62.	 Solomon MJ, English JD, Magness WB, McKee CJ. Long-term stability of lip bumper therapy 
followed by fixed appliances. The Angle Orthodontist. 2006;76(1):36-42.

63.	 Raucci G, Pachêco-Pereira C, Elyasi M, d’Apuzzo F, Flores-Mir C, Perillo L. Short-and long-
term evaluation of mandibular dental arch dimensional changes in patients treated with 
a lip bumper during mixed dentition followed by fixed appliances. The Angle Orthodontist. 
2016;86(5):753-60.

64.	 Vargo J, Buschang PH, Boley JC, English JD, Behrents RG, Owen III AH. Treatment effects and 
short-term relapse of maxillomandibular expansion during the early to mid mixed dentition. 
Am J Orthod Dentofac. 2007;131(4):456-63.

65.	 Davidovitch M, McInnis D, Lindauer SJ. The effects of lip bumper therapy in the mixed denti-
tion. Am J Orthod Dentofac. 1997;111(1):52-8.

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

67.	 Kjellgren B. Serial extraction as a corrective procedure in dental orthopedic therapy. Acta 
Odontologica Scandinavica. 1948;8(1):17-43.

68.	 Yoshihara T, Matsumoto Y, Suzuki J, Sato N, Oguchi H. Effect of serial extraction alone on 
crowding: spontaneous changes in dentition after serial extraction. Am J Orthod Dentofac. 
2000;118(6):611-6.

69.	 Hotz RP. Guidance of eruption versus serial extraction. American Journal of Orthodontics. 
1970;58(1):1-20.

70.	 Little RM, Riedel RA, Engst ED. Serial extraction of first premolars—postretention evaluation 
of stability and relapse. The Angle Orthodontist. 1990;60(4):255-62.



200

TEMELDEN KLINIĞE ORTODONTI

71.	 O’shaughnessy KW, Koroluk LD, Phillips C, Kennedy DB. Efficiency of serial extracti-
on and late premolar extraction cases treated with fixed appliances. Am J Orthod Dentofac. 
2011;139(4):510-6.

72.	 Wagner M, Berg R. Serial Extraction or Premolar Extraction in the Permanent Dentition? 
Comparison of Duration and Outcome of Orthodontic Treatment: Comparison of Duration 
and Outcome of Orthodontic Treatment. Journal of Orofacial Orthopedics/Fortschritte der Kie-
ferorthopädie. 2000;61:207-16.

73.	 Boley JC. Serial extraction revisited: 30 years in retrospect. Am J Orthod Dentofac. 
2002;121(6):575-7.

74.	 Lopes Filho H, Maia LH, Lau TC, de Souza MM, Maia LC. Early vs late orthodontic treatment 
of tooth crowding by first premolar extraction: A systematic review. The Angle Orthodontist. 
2015;85(3):510-7.

75.	 Wilson JR, Little RM, Joondeph DR, Doppel DM. Comparison of soft tissue profile changes in 
serial extraction and late premolar extraction. The angle orthodontist. 1999;69(2):165-72.

76.	 Bowman SJ, Johnston Jr LE. The esthetic impact of extraction and nonextraction treatments on 
Caucasian patients. The Angle Orthodontist. 2000;70(1):3-10.

77.	 Rinchuse DJ, Busch LS, DiBagno D, Cozzani M. Extraction treatment, part 1: the extraction vs. 
nonextraction debate. J Clin Orthod. 2014;48(12):753-60.

78.	 Rinchuse DJ, Busch LS, DiBagno D, Cozzani M. Extraction treatment, part 2: guidelines for 
making the extraction decision. Journal of clinical orthodontics: JCO. 2015;49(1):29-34.

79.	 Ngan P, Fields HW. Open bite: a review of etiology and management. Pediatric dentistry. 
1997;19(2):91-8.

80.	 Huang GJ, editor Long-term stability of anterior open-bitetherapy: A review. Semin Orthod; 
2002: Elsevier.

81.	 Gracco A, Perri A, Siviero L, Bonetti GA, Cocilovo F, Stellini E. Multidisciplinary correction of 
anterior open bite relapse and upper airway obstruction. The Korean Journal of Orthodontics. 
2015;45(1):47-56.

82.	 Maciel CTV, Leite ICG. Aspectos etiológicos da mordida aberta anterior e suas implicações nas 
funções orofaciais. Pró-Fono Revista de Atualização Científica. 2005;17:293-302.

83.	 Ballanti F, Franchi L, Cozza P. Transverse dentoskeletal features of anterior open bite in the 
mixed dentition: a morphometric study on posteroanterior films. The Angle Orthodontist. 
2009;79(4):615-20.

84.	 Leite JS, Matiussi LB, Salem AC, Provenzano MG, Ramos AL. Effects of palatal crib and bonded 
spurs in early treatment of anterior open bite: A prospective randomized clinical study. The 
Angle Orthodontist. 2016;86(5):734-9.

85.	 Dias FA, Assis Urnau FD, Pedron Oltramari PV, Lupion Poleti M, Rodrigues de Almeida M, 
Freire Fernandes TM. Stability of early treatment of anterior open bite: clinical performance of 
bonded lingual spurs. Journal of Orthodontics. 2019;46(1):68-73.

86.	 Van Dyck C, Dekeyser A, Vantricht E, Manders E, Goeleven A, Fieuws S, et al. The effect of 
orofacial myofunctional treatment in children with anterior open bite and tongue dysfunction: 
a pilot study. Eur J Orthodont. 2016;38(3):227-34.

87.	 Zuroff JP, Chen S-H, Shapiro PA, Little RM, Joondeph DR, Huang GJ. Orthodontic treatment 
of anterior open-bite malocclusion: stability 10 years postretention. Am J Orthod Dentofac. 
2010;137(3):302. e1-. e8.

88.	 Lopez-Gavito G, Wallen TR, Little RM, Joondeph DR. Anterior open-bite malocclusion: a lon-
gitudinal 10-year postretention evaluation of orthodontically treated patients. American jour-
nal of orthodontics. 1985;87(3):175-86.

89.	 Remmers D, Van’t Hullenaar R, Bronkhorst E, Bergé S, Katsaros C. Treatment results and 
long‐term stability of anterior open bite malocclusion. Orthodontics & craniofacial research. 
2008;11(1):32-42.



201

Ortodontide Büyüme Modifikasyonları ve Erken Dönem Tedaviler

90.	 Nanda SK. Patterns of vertical growth in the face. Am J Orthod Dentofac. 1988;93(2):103-16.
91.	 Dinkova M. Vertical control of overbite in mixed dentition by Trainer System. Journal of 

IMAB–Annual Proceeding Scientific Papers. 2014;20(5):648-54.
92.	 Ramirez-Yañez GO, Farrell C. Soft tissue dysfunction: A missing clue when treating malocclu-

sions. Int J Jaw Func Orthop. 2005;1(5/6):483-94.
93.	 Fujiki T, Inoue M, Miyawaki S, Nagasaki T, Tanimoto K, Takano-Yamamoto T. Relationship 

between maxillofacial morphology and deglutitive tongue movement in patients with anterior 
open bite. Am J Orthod Dentofac. 2004;125(2):160-7.

94.	 Ramirez-Yañez GO. The Trainer System in the context of treating malocclusions. Ortho Tribu-
ne. 2009.

95.	 Quadrelli C, Gheorghiu M, Marchetti C, Ghiglione V. Early myofunctional approach to skeletal 
Class II. Mondo Ortodontico. 2002;27(2):109-22.

96.	 Aleksić E, Lalić M, Milić J, Gajić M, Milosavljević-Milovanović M, Stojanović Z, et al. Tra-
iner system appliances in early treatment of malocclusions. Stomatoloski glasnik Srbije. 
2012;59(2):96-103.

97.	 Ramirez-Yañez G, Sidlauskas A, Junior E, Fluter J. Dimensional changes in dental arches af-
ter treatment with a prefabricated functional appliance. Journal of clinical pediatric dentistry. 
2007;31(4):279-83.

98.	 Usumez S, Uysal T, Sari Z, Basciftci FA, Karaman AI, Guray E. The effects of early preorthodon-
tic trainer treatment on Class II, division 1 patients. The Angle Orthodontist. 2004;74(5):605-9.

99.	 Tosello D, Vitti M, Berzin F. EMG activity of the orbicularis oris and mentalis muscles in child-
ren with malocclusion, incompetent lips and atypical swallowing—part II. Journal of oral reha-
bilitation. 1999;26(8):644-9.

100.	Lowe AA, Takada K. Associations between anterior temporal, masseter, and orbicularis oris 
muscle activity and craniofacial morphology in children. American journal of orthodontics. 
1984;86(4):319-30.

101.	Oudet C, Petrovic A, Garcia P. An experimental orthopedic treatment of the rat mandible using 
a functional appliance alters the fibre and myosin types in masticatory muscles. Reproduction 
Nutrition Développement. 1988;28(3B):795-803.

102.	Tulloch JC, Phillips C, Koch G, Proffit WR. The effect of early intervention on skeletal pattern 
in Class II malocclusion: a randomized clinical trial. Am J Orthod Dentofac. 1997;111(4):391-
400.

103.	Mampieri G, Quinzi V, Marzo G, Giancotti A. Are aligners effective and efficient in growing 
patients? European Journal of Paediatric Dentistry. 2023;24(3):241-6.

104.	Kanwal B, Shashidhar K, Kuttappa M, Nayak UK, Shetty A, Mathew KA. Clear aligners: Where 
are we today? A narrative review. Journal of International Oral Health. 2022;14(3):222-9.

105.	da Silva VM, Ayub PV, Massaro C, Janson G, Garib D. Comparison between clear aligners and 
2× 4 mechanics in the mixed dentition: a randomized clinical trial. The Angle Orthodontist. 
2023;93(1):3-10.

106.	Levrini L, Carganico A, Abbate L. Maxillary expansion with clear aligners in the mixed dentiti-
on: A preliminary study with Invisalign® First system. European journal of paediatric dentistry. 
2021;22(2):125-8.

107.	Ravera S, Castroflorio T, Galati F, Cugliari G, Garino F, Deregibus A, et al. Short term dentoske-
letal effects of mandibular advancement clear aligners in Class II growing patients. A prospecti-
ve controlled study according to STROBE Guidelines. European Journal of Paediatric Dentistry. 
2021:119-24.

108.	Dianiskova S, Rongo R, Buono R, Franchi L, Michelotti A, D’Antò V. Treatment of mild Class 
II malocclusion in growing patients with clear aligners versus fixed multibracket therapy: A 
retrospective study. Orthodontics & Craniofacial Research. 2022;25(1):96-102.


