
Dental Press J Orthod. 2021;26(5):e2119364

Rocha TL, Lima L, Pinzan A, Sant’Ana E, Nogueira RLM, Bronfman CN, Janson G 
Three-dimensional pharyngeal airway space changes after bimaxillary advancement26

25. Hart PS, McIntyre BP, Kadioglu O, Currier GF, Sullivan SM, Li J, et al. 

Postsurgical volumetric airway changes in 2-jaw orthognathic surgery 

patients. Am J Orthod Dentofacial Orthop. 2015;147(5):536-46.

26. Brunetto DP, Velasco L, Koerich L, Araujo MTS. Prediction of 

3-dimensional pharyngeal airway changes after orthognathic 

surgery: a preliminary study. Am J Orthod Dentofacial Orthop. 

2014;146(3):299-309.

27. Li KK, Powell NB, Riley RW, Troell RJ, Guilleminault C. Long-Term 

Results of Maxillomandibular Advancement Surgery. Sleep Breath. 

2000;4(3):137-140.

28. Fairburn SC, Waite PD, Vilos G, Harding SM, Bernreuter W, Cure J, 

et al. Three-dimensional changes in upper airways of patients with 

obstructive sleep apnea following maxillomandibular advancement. J 

Oral Maxillofac Surg. 2007;65(1):6-12.

29. Riley RW, Powell NB, Li KK, Troell RJ, Guilleminault C. Surgery and 

obstructive sleep apnea: long-term clinical outcomes. Otolaryngol 

Head Neck Surg. 2000;122(3):415-21.

30. Schendel SA, Broujerdi JA, Jacobson RL. Three-dimensional 

upper-airway changes with maxillomandibular advancement for 

obstructive sleep apnea treatment. Am J Orthod Dentofacial Orthop. 

2014;146(3):385-93.

31. El AS, El H, Palomo JM, Baur DA. A 3-dimensional airway analysis 

of an obstructive sleep apnea surgical correction with cone beam 

computed tomography. J Oral Maxillofac Surg. 2011;69(9):2424-36.



Dental Press J Orthod. 2021;26(5):e2119364

Rocha TL, Lima L, Pinzan A, Sant’Ana E, Nogueira RLM, Bronfman CN, Janson G 
Three-dimensional pharyngeal airway space changes after bimaxillary advancement27

32. Hong JS, Park YH, Kim YJ, Hong SM, Oh KM. Three-dimensional 

changes in pharyngeal airway in skeletal class III patients 

undergoing orthognathic surgery. J Oral Maxillofac Surg. 

2011;69(11):e401-8.

33. Alves Jr. M, Franzotti ES, Baratieri C, Nunes LKF, Nojima LI, Ruellas 

ACO. Evaluation of pharyngeal airway space amongst different 

skeletal patterns. Int J Oral Maxillofac Surg. 2012;41(7):814-9.

34. Park JW, Kim NK, Kim JW, Kim MJ, Chang YI. Volumetric, planar, 

and linear analyses of pharyngeal airway change on computed 

tomography and cephalometry after mandibular setback surgery. 

Am J Orthod Dentofacial Orthop. 2010;138(3):292-9.

35. El H, Palomo JM. Measuring the airway in 3 dimensions: a 

reliability and accuracy study. Am J Orthod Dentofacial Orthop. 

2010;137(4 Suppl):S50.e1-9; discussion S50-2.

36. Weissheimer A, Menezes LM, Sameshima GT, Enciso R, Pham 

J, Grauer D. Imaging software accuracy for 3-dimensional 

analysis of the upper airway. Am J Orthod Dentofacial Orthop. 

2012;142(6):801-13.

37. El H, Palomo JM. An airway study of different maxillary and 

mandibular sagittal positions. Eur J Orthod. 2013;35(2):262-70.

38. Wu J, Zhao G, Li Y, Zang H, Wang T, Wang D, et al. Apnea–

hypopnea index decreased significantly after nasal surgery for 

obstructive sleep apnea: A meta-analysis. Medicine (Baltimore). 

2017;96(5):e6008.



Dental Press J Orthod. 2021;26(5):e2119364

Rocha TL, Lima L, Pinzan A, Sant’Ana E, Nogueira RLM, Bronfman CN, Janson G 
Three-dimensional pharyngeal airway space changes after bimaxillary advancement28

39. Li HY, Wang PC, Chen YP, Lee LA, Fang TJ, Lin HC. Critical appraisal 

and meta-analysis of nasal surgery for obstructive sleep apnea. 

Am J Rhinol Allergy. 2011;25(1):45-9.

40. Park CY, Hong JH, Lee JH, Lee KE, Cho HS, Lim SJ, et al. Clinical 

effect of surgical correction for nasal pathology on the 

treatment of obstructive sleep apnea syndrome. PLoS One. 

2014;9(6):e98765.

41. Murphey AW, Kandl JA, Nguyen SA, Weber AC, Gillespie MB. The 

effect of glossectomy for obstructive sleep apnea: a systematic 

review and meta-analysis. J Otolaryngol Head Neck Surg. 

2015;153(3):334-42.

42. Bachar G, Feinmesser R, Shpitzer T, Yaniv E, Nageris B, Eidelman 

L. Laryngeal and hypopharyngeal obstruction in sleep disordered 

breathing patients, evaluated by sleep endoscopy. Eur Arch 

Otorhinolaryngol. 2008;265(11):1397-402.

43. Holty JE, Guilleminault C. Maxillomandibular advancement for the 

treatment of obstructive sleep apnea: a systematic review and 

meta-analysis. Sleep Med Rev. 2010;14(5):287-97.

44. Mehra P, Downie M, Pita MC, Wolford LM. Pharyngeal airway space 

changes after counterclockwise rotation of the maxillomandibular 

complex. Am J Orthod Dentofacial Orthop. 2001;120(2):154-9.

45. Lowe AA, Fleetham JA, Adachi S, Ryan CF. Cephalometric and 

computed tomographic predictors of obstructive sleep apnea 

severity. Am J Orthod Dentofacial Orthop. 1995;107(6):589-95.



Dental Press J Orthod. 2021;26(5):e2119364

Rocha TL, Lima L, Pinzan A, Sant’Ana E, Nogueira RLM, Bronfman CN, Janson G 
Three-dimensional pharyngeal airway space changes after bimaxillary advancement29

46. Riley R, Guilleminault C, Herran J, Powell N. Cephalometric 

analyses and flow-volume loops in obstructive sleep apnea 

patients. Sleep. 1983;6(4):303-11.

47. Butterfield KJ, Marks PL, McLean L, Newton J. Linear 

and volumetric airway changes after maxillomandibular 

advancement for obstructive sleep apnea. J Oral Maxillofac Surg. 

2015;73(6):1133-42.

48. Zinser M, Zachow S, Sailer HF. Bimaxillary ‘rotation 

advancement’procedures in patients with obstructive sleep 

apnea: a 3-dimensional airway analysis of morphological 

changes. Int J Oral Maxillofac Surg. 2013;42(5):569-78.

49. Chang MK, Sears C, Huang JC, Miller AJ, Kushner HW, Lee JS. 

Correlation of Airway Volume With Orthognathic Surgical 

Movement Using Cone-Beam Computed Tomography. J Oral 

Maxillofac Surg. 2015;73(12 Suppl):S67-76.

50. Tan SK, Leung WK, Tang ATH, Zwahlen RA. How does mandibular 

advancement with or without maxillary procedures affect 

pharyngeal airways? An overview of systematic reviews. PloS 

One. 2017;12(7):e0181146.

51. Bird RB, Stewart WE, Lightfoot EN. Transport phenomena. New 

York: John Wiley and Sons, Inc; 2002.



Dental Press J Orthod. 2021;26(5):e2119364

Rocha TL, Lima L, Pinzan A, Sant’Ana E, Nogueira RLM, Bronfman CN, Janson G 
Three-dimensional pharyngeal airway space changes after bimaxillary advancement30

52. Gokce SM, Gorgulu S, Gokce HS, Bengi O, Sabuncuoglu F, Ozgen 

F, et al. Changes in posterior airway space, pulmonary function 

and sleep quality, following bimaxillary orthognathic surgery. Int J 

Oral Maxillofac Surg 2012;41(7):820-9.

53. Kawakami M, Yamamoto K, Fujimoto M, Ohgi K, Inoue M, Kirita 

T. Changes in tongue and hyoid positions, and posterior airway 

space following mandibular setback surgery. J Craniomaxillofac 

Surg. 2005;33(2):107-10.

54. Louro R, Calasans-Maia J, Mattos C, Masterson D, Calasans-Maia 

M, Maia L. Three-dimensional changes to the upper airway after 

maxillomandibular advancement with counterclockwise rotation: 

a systematic review and meta-analysis. Int J Oral Maxillofac Surg. 

2018;47(5):622-629.

55. Maurer JE, Sullivan SM, Currier GF, Kadioglu O, Li J. The airway 

implications in treatment planning two-jaw orthognathic surgery: 

The impact on minimum cross-sectional area. Seminars in 

Orthodontics: Elsevier. 2016;22(1):18-26.

56. Eikermann M, Vogt FM, Herbstreit F, Vahid-Dastgerdi M, Zenge 

MO, Ochterbeck C, et al. The predisposition to inspiratory upper 

airway collapse during partial neuromuscular blockade. Am J 

Respir Crit Care Med. 2007;175(1):9-15.

57. Guilleminault C, Hill MW, Simmons FB, Dement WC. Obstructive 

sleep apnea: electromyographic and fiberoptic studies. Exp 

Neurol. 1978;62(1):48-67.



Dental Press J Orthod. 2021;26(5):e212014

https://doi.org/10.1590/2177-6709.26.5.e212014.oar 

Otávio Augusto POZZA1

 https://orcid.org/0000-0002-3588-2520

Rodrigo Hermont CANÇADO1 

 https://orcid.org/0000-0002-1556-1922

Fabricio Pinelli VALARELLI1

 https://orcid.org/0000-0002-4285-486X

Karina Maria Salvatore FREITAS1 

 https://orcid.org/0000-0001-9145-6334

Renata Cristina OLIVEIRA1

 https://orcid.org/0000-0002-9629-9283

Ricardo Cesar Gobbi de OLIVEIRA1

 https://orcid.org/0000-0002-0725-2337

ORIGINAL ARTICLE

Volume 26 - Number 5 - Online

Attractiveness of the facial profile: 
comparison of Class II patients treated 
with Twin Force® or intermaxillary elastics

(1) Centro Universitário Ingá – Uningá, Departamento de Ortodontia (Maringá/PR, Brazil).

Submitted: February 10, 2020 • Revised and accepted: June 18, 2020
    kmsf@uol.com.br

How to cite: Pozza OA, Cançado RH, Valarelli FP, Freitas KMS, Oliveira RC, Oliveira RCG. Attractiveness of 
the facial profile: comparison of Class II patients treated with Twin Force® or intermaxillary elastics. Dental 
Press J Orthod. 2021;26(5):e212014. 



Dental Press J Orthod. 2021;26(5):e212014

Pozza OA, Cançado RH, Valarelli FP, Freitas KMS, Oliveira RC, Oliveira RCG — Attractiveness of the 
facial profile: comparison of Class II patients treated with Twin Force® or intermaxillary elastics2

ABSTRACT

Objective: To compare the facial profile attractiveness of Class II 
patients treated with Twin Force® or intermaxillary elastics. 
Methods: Sample comprised 47 Class II patients divided into 
two groups: G1) TWIN FORCE – 25 patients treated with fixed ap-
pliances and Twin Force® fixed functional appliance (mean initial 
age was 17.91 ± 7.13 years, mean final age was 20.45 ± 7.18 years,  
and mean treatment time was 2.53 ± 0.83 years); G2) ELASTICS 
– 22 patients treated with fixed appliances and Class II inter-
maxillary elastics (mean initial age was 15.87 ± 5.64 years, mean 
final age was 18.63 ± 5.79 years and mean treatment time was 
2.75 ± 0.60 years). Lateral cephalograms from pretreatment 
and posttreatment were used. Cephalometric variables were 
measured and silhouettes of facial profile were constructed 
and evaluated by 48 laypeople and 63 orthodontists, rating the 
attractiveness from 0 (most unattractive profile) to 10 (most 
attractive profile). Intergroup comparisons were performed 
with Mann-Whitney and independent t-tests. Results: At pre-
treatment, facial profile of the Twin Force® group was less at-
tractive than the Elastics group. Treatment with Twin Force® 
or Class II elastics resulted in similar facial profile attractive-
ness, but the facial convexity was more reduced in the Twin 
Force® group. Orthodontists were more critical than laypeople. 
Conclusions: Treatment with Twin Force® or Class II elastics 
produced similar facial profile attractiveness at posttreatment. 
Profile attractiveness was reduced with treatment in the elastic 
group, and improved in the Twin Force® group. Facial convexity 
was more reduced with treatment in the Twin Force® group.

Keywords: Malocclusion, Angle Class  II. Comparative study. 
Esthetics.



Dental Press J Orthod. 2021;26(5):e212014

Pozza OA, Cançado RH, Valarelli FP, Freitas KMS, Oliveira RC, Oliveira RCG — Attractiveness of the 
facial profile: comparison of Class II patients treated with Twin Force® or intermaxillary elastics3

RESUMO

Objetivo: Comparar a atratividade do perfil facial em pacien-
tes Classe  II tratados com Twin Force® ou elásticos interma-
xilares. Métodos: A amostra foi composta por 47 pacientes 
Classe  II divididos em dois grupos: G1 – Twin Force® (25 pa-
cientes tratados com aparelhos fixos e o aparelho funcional 
Twin Force®; idade inicial média de 17,91 ± 7,13 anos, idade final 
média de 20,45 ± 7,18  anos, e tempo médio de tratamento de 
2,53 ± 0,83 anos); G2 – Elásticos (22 pacientes tratados com apa-
relhos fixos e elásticos intermaxilares de Classe II, idade inicial 
média de 15,87 ± 5,64 anos, idade final média de 18,63 ± 5,79 anos, 
e tempo médio de tratamento de 2,75 ± 0,60 anos). Foram usadas 
telerradiografias laterais pré- e pós-tratamento. As variáveis 
cefalométricas foram mensuradas, e silhuetas do perfil facial 
foram construídas e avaliadas por 48 leigos e 63 ortodontistas, 
que pontuaram a atratividade entre 0 (perfil menos atraente) 
e 10 (perfil mais atraente). As comparações intergrupos foram 
realizadas com os testes Mann-Whitney e t de Student para 
amostras independentes. Resultados: Na fase pré-tratamen-
to, o perfil facial no grupo Twin Force® foi menos atrativo do 
que no grupo Elásticos. Os tratamentos com o Twin Force® ou 
com Elásticos de Classe  II resultaram em atratividade seme-
lhante do perfil facial, mas a convexidade facial foi mais reduzi-
da no grupo Twin Force®. Os ortodontistas foram mais críticos 
do que os leigos. Conclusões: Apesar de os tratamentos com o 
Twin Force® ou com Elásticos de Classe II terem resultado em 
atratividade semelhante do perfil facial após o tratamento, a 
atratividade do perfil foi reduzida com o tratamento no grupo 
Elásticos e melhorou no grupo Twin Force®. A convexidade fa-
cial foi mais reduzida com o tratamento no grupo Twin Force®.

Palavras-chave: Má oclusão Classe II de Angle. Estudo com-
parativo. Estética.
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INTRODUCTION

In the Class  II treatment with intermaxillary elastics or fixed 
functional appliances, all skeletal and dentoalveolar changes 
produce effects on the soft tissue profile.1-6 Therefore, it is 
extremely important for the orthodontists to understand  these 
effects to better perform the treatment planning and fulfill the 
esthetic expectation of each patient.

The interest in facial esthetics increases the search for orthodontic 
treatment; therefore, the modern orthodontics advances not 
only in the search for dental correction, but also at improving 
facial esthetics. The facial attractiveness is positively correlated 
with self-esteem, interpersonal and professional relationships.7

The appreciation of beauty is highly subjective.8-11 The attrac-
tiveness of the facial profile is a controversial subject in the 
literature, when comparing the perception of professionals 
and laypeople.12 Some studies show similar results among 
orthodontists and laypeople,12-15 while others show divergence 
of opinion.11,16,17 The satisfaction with facial and dental appear-
ance is a predictor to know the patients’ expectations about 
orthodontic treatment.18
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A previous study comparing the changes in profile attrac-
tiveness in children with Class  II malocclusion treated with 
functional appliances and untreated subjects showed no dif-
ference, and the attractiveness was not improved with treat-
ment.19 However, other studies with fixed and removable 
functional appliances showed improved facial profile attrac-
tiveness.20-22 Mendes et al.23 found similar attractiveness for 
nonextraction Class  II treatment when compared to 2- and 
4-premolar extraction. Janson et al.1 found similar soft tis-
sue changes between Class II treatment with fixed functional 
appliances or maxillary premolars extraction.

Using cephalometric methods, the mandibular protraction 
appliance known as AdvanSync® was compared to intermax-
illary elastics in the Class II treatment and both showed to be 
effective. AdvanSync® showed maxillary skeletal growth restric-
tion and mandibular dentoalveolar changes, and Class II elas-
tics  showed only dentoalveolar changes.24 When compared 
to the Forsus® mandibular protraction appliance, the Class  II 
elastics showed similar treatment changes.25

Recent researches have indicated that orthodontic treat-
ment with functional appliances is associated with increased 
facial profile attractiveness,20,26,27 and that functional treat-
ment should be considered as a treatment option to improve 
the facial appearance of Class  II subjects.26 Besides, Class  II 
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treatment with the Herbst appliance may produce a more 
esthetically improved facial profile silhouette when compared 
to the Forsus® appliance, but the changes perceived by evalu-
ators may not be considered clinically relevant.27

In the literature, no study comparing the attractiveness of 
the facial profile of patients with Class II malocclusion treated 
nonextraction with intermaxillary elastics or fixed functional 
appliances could be found. In this context, the present study 
aimed to compare the facial profile attractiveness in Class  II 
patients treated with the functional fixed appliance Twin Force 
Bite Corrector® or Class II intermaxillary elastics, evaluated by 
orthodontists and laypeople.

MATERIAL AND METHODS

This study was approved by the Ethics in Human Research 
Committee of the Centro Universitário Ingá – Uningá (protocol 
70881517.2.0000.5220).

The sample size calculation was based on an alpha significance 
level of 5% and a beta of 20% to achieve 80% of test power to 
detect a minimum difference of 0.88 points in the score of pro-
file attractiveness, with a standard deviation of 1.02.23 Then, the 
sample size calculation showed the need of at least 22 subjects 
in each group (experimental and/or evaluators).
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This retrospective study comprised 47 patients with initial 
Class  II malocclusion treated with fixed appliances without 
extractions at the Instituto Odontológico de Pós-graduação 
(IOPG, Bauru/SP, Brasil).

Inclusion criteria were: initial Class  II malocclusion, treatment 
with fixed appliances without extractions, all teeth irrupted until 
first molars at the beginning of treatment, absence of agenesis 
or supernumerary teeth. Exclusion criteria were: patients that did 
not finish orthodontic treatment, who had their treatment plan 
changed due to lack of compliance, and no complete orthodontic 
records available. Selected patients were randomly divided into 
two groups: G1) treated with the Twin Force Bite Corrector® func-
tional appliance and G2) treated with Class II intermaxillary elastics.

Group 1 – TWIN FORCE: 25 patients (10 females, 15 males) ortho-
dontically treated with fixed appliances and Twin Force Bite 
Corrector® appliance (TFBC, Ortho Organizers, Inc, Carlsbad, 
CA, USA) for mandibular protraction. Mean initial age was 
17.91 ± 7.13 years , mean final age was 20.45 ± 7.18 years, and 
mean treatment time was 2.53 ± 0.83 years.

Group 2 – ELASTICS: 22 patients (12 females, 10 males) treated 
with fixed appliances and Class II intermaxillary elastics. Mean 
initial age was 15.87 ± 5.64 years, mean final age was 18.63 ± 5.79 
years and mean treatment time was 2.75 ± 0.60 years.
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Patients of both groups were treated with preadjusted appli-
ance (Roth prescription, Ortho Organizers, USA), with a similar 
archwire sequence: 0.014-in, 0.016-in and 0.018-in NiTi; 0.018-in, 
0.020-in and 0.019 x 0.025-in stainless steel. When the rectangu-
lar wire was inserted, mechanics for Class II correction started. 

In Group 1, the Twin Force Bite Corrector® (TFBC, Ortho Organizers 
Inc., Carlsbad, CA, USA) was installed and used for six to nine 
months. The TFBC is a fixed, intermaxillary functional appli-
ance with ball-and-socket joint fasteners that allow a wide 
movement, including laterality.28 The appliance includes two 
telescopic tubes with NiTi coil springs that allows the delivery 
of a constant force.28

In Group 2, Class  II intermaxillary elastics were used for 1 to 
1.75 years. In both groups, Class II mechanics was used until a 
Class I molar and canine relationships were obtained.

Lateral cephalograms were evaluated in the initial (T1) and final 
(T2) stages of treatment. Cephalograms were scanned with the 
Microtek ScanMaker i800 scanner (Microtek International, Inc., 
Carson, CA, USA) with 9600 x 4800 dpi resolution. The images 
were transferred to the Dolphin Imaging Premium v. 10.5 soft-
ware (Dolphin Imaging & Management Solutions, Chatsworth, 
CA, USA). The landmarks were digitized and the measurements 
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were performed. The determination of the magnification factor 
of each device was performed, ranging from 6% to 10.2%, cor-
rected by the software. Cephalometric variables included: SNA, 
SNB, ANB, Wits, 1.NA, 1-NA, 1.NB, IMPA, 1-NB, Overjet, Overbite 
and Facial Convexity (FC: angle formed by the intersection of the 
glabella-subnasale and subnasale-pogonion lines; G’.Sn.Pg’).

From the initial and final lateral cephalograms, silhouettes of 
facial profile were constructed with the CorelDRAW software 
(version 2017, Corel Corporation, Ottawa, Canada) and evalu-
ated by orthodontists (Group A) and laypeople (Group B). 

All silhouettes were randomized for evaluation. In a Google® 
forms questionnaire (LLC Google, Mountain View, CA, USA), 
sent by WhatsApp® messenger app, the attractiveness of each 
profile silhouette was rated from 0 (most unattractive profile) 
to 10 (most attractive profile). The evaluators assessed the sil-
houettes for as long as needed, and were able to change the 
scores of attractiveness before submitting the form.29 
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Group A comprised 63 orthodontists (34 males and 29 females), 
with mean age of 39.91 ± 8.99 years – all individuals of this group 
were specialists in Orthodontics. Group B comprised 48 laypeo-
ple (31 males and 17 females), with mean age of 41.96 ± 12.52 
years – laypeople were defined as individuals without formal 
education in dentistry or dental hygiene.

ERROR STUDY

The reliability and precision of the methodology were verified 
by the Kappa coefficient in 20 randomly selected silhouettes, 
in which the attractiveness was reevaluated within a month 
interval. The Kappa coefficient was 0.85, considered an excel-
lent agreement.30 

After one month from the first measurements, 30 lateral cepha-
lograms randomly selected were remeasured, and the intraclass 
correlation coefficient (ICC) was applied. All variables showed val-
ues of ICC above 0.9, indicating excellent agreement and reliability.

STATISTICAL ANALYSIS

Normality of data was verified with Shapiro-Wilk test. Intergroup 
comparability of initial and final ages, treatment time and 
Little irregularity index was verified with independent t-test. 
Intergroup comparability of sex distribution and severity of the 
Class II malocclusion was verified by chi-square test.
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Facial profile attractiveness was compared between the groups 
with Mann-Whitney test. Facial profile attractiveness was com-
pared at pretreatment (T1) and posttreatment (T2), of patients 
treated with Twin Force® or Class II elastics, by Wilcoxon test. 
Cephalometric variables at pretreatment (T1) and changes with 
treatment (T2-T1) were compared between the groups with 
independent t-tests.

All tests were performed with Statistica for Windows software 
(version 7.0; StatSoft, Tulsa, Oklahoma, USA), at p < 0.05.

Figure 1: Example of a silhouette obtained from a lateral cephalogram.
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RESULTS

Groups 1 and 2 were comparable regarding initial and final 
ages, treatment time, Little irregularity index, sex distribution, 
severity of Class II malocclusion and pretreatment cephalomet-
ric variables (Tables 1, 2 and 3).

At pretreatment, the Twin Force group presented a less attrac-
tive facial profile than the elastics group (Table 2). At posttreat-
ment, facial profile attractiveness was similar between the 
groups (Table 2). In intragroup comparison of T1 and T2, the 
Twin Force® group showed improvement of the facial profile 
attractiveness with treatment, and the Elastics group showed 
a reduction of the attractiveness of the profile (Table 2).

At pretreatment, the Twin Force® and Elastics groups presented 
similar maxillomandibular skeletal discrepancy, incisor posi-
tion, overjet, overbite and facial convexity (Table 3). Treatment 
changes of both groups were similar, except for the facial con-
vexity that was more reduced in the Twin Force® group than in 
Class II elastics group (Table 3).

The groups of orthodontists and laypeople were comparable 
regarding age and sex distribution (Table 4). Orthodontists were 
significantly more critical than laypeople in the evaluation of 
facial profile attractiveness at pre- and posttreatment (Table 5).
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Table 1: Results of intergroup comparability of initial and final ages, treatment time, Little 
irregularity index, sex distribution and severity of Class II malocclusion. 

Table 2: Comparison of facial profile attractiveness at pretreatment (T1) and posttreat-
ment (T2) between the groups 1 and 2 (Mann-Whitney test) and intragroup comparison of 
T1 x T2 (Wilcoxon test).

 T independent t-test;  α chi-square test.

IR = interquartile range. SD = standard deviation. W Wilcoxon test. M Mann-Whitney test. * Statistically significant 
at p < 0.05.

Variables

GROUP 1
TWIN FORCE

(n = 25)

GROUP 2
ELASTICS
(n = 22) p

Mean ± SD Mean ± SD
Initial age (years) 17.91 ± 7.13 15.87 ± 5.64 0.2868T

Final age (years) 20.45 ± 7.18 18.63 ± 5.79 0.3480T

Treatment time (years) 2.53 ± 0.83 2.75 ± 0.60 0.3131T

Little irregularity index (mm) 5.28 ± 2.84 5.02 ± 3.28 0.7732T

SEX X2 = 0.994
Male 15 10 DF = 1

Female 10 12 p = 0.3187α

Severity of Class II
¼-cusp 0 1 X2 = 2.927
½-cusp 8 9 DF = 3
¾-cusp 11 10 p = 0.4030α

Full cusp 6 2

Variables

GROUP 1
TWIN FORCE

n=25 

GROUP 2 
ELASTICS

n=22 p
Median
(Mean)

IR
(±SD)

Median
(Mean)

IR
(±SD)

Facial profile at-
tractiveness (T1)

5.00 3.00 6.00 3.00
0.000*M

(4.65) (± 2.60) (5.41) (± 2.26)

Facial profile at-
tractiveness (T2)

5.00 4.00 5.00 4.00
0.224M

(4.98) (± 2.35) (5.06) (± 2.42)
p 0.000*W 0.000*W



Dental Press J Orthod. 2021;26(5):e212014

Pozza OA, Cançado RH, Valarelli FP, Freitas KMS, Oliveira RC, Oliveira RCG — Attractiveness of the 
facial profile: comparison of Class II patients treated with Twin Force® or intermaxillary elastics14

Cephalometrics Variables

GROUP 1
TWIN FORCE

(n = 25)

GROUP 2 
ELASTICS
(n = 22) p

Mean SD Mean SD
INITIAL (T1)

SNA (degrees) 82.25 ± 3.18 82.96 ± 3.46 0.466
SNB (degrees) 75.99 ± 3.92 77.42 ± 3.34 0.188
ANB (degrees) 6.27 ± 2.09 5.53 ± 1.94 0.215

Wits (mm) 5.56 ± 2.25 4.79 ± 2.31 0.257
1.NA (degrees) 21.28 ± 8.93 21.69 ± 11.18 0.891

1-NA (mm) 2.92 ± 2.76 3.76 ± 4.2 0.415
1.NB (degrees) 23.98 ± 7.02 24 ± 5.33 0.989
IMPA (degrees) 96.18 ± 7.52 93.55 ± 4.73 0.165

1-NB (mm) 4.4 ± 2.43 4.45 ± 2.24 0.946
Overjet (mm) 6.87 ± 2.86 6.85 ± 3.24 0.98

Overbite (mm) 4.51 ± 1.73 4.03 ± 2.39 0.431
Facial Convexity  (degrees) 19.24 ± 6.91 16.82 ± 5.68 0.199

TREATMENT CHANGES  (T2-T1)

SNA (degrees) -0.57 ± 1.39 -0.38 ± 2.19 0.721
SNB (degrees) 0.67 ± 1.02 0.37 ± 1.39 0.408
ANB (degrees) -1.25 ± 1.1 -0.74 ± 1.43 0.177

Wits (mm) -4.38 ± 2.21 -3.91 ± 2.09 0.456
1.NA (degrees) -1.65 ± 8.12 -1.04 ± 10.37 0.821

1-NA (mm) -0.68 ± 2.33 -1.51 ± 3.02 0.297
1.NB (degrees) 10.84 ± 6.95 10.23 ± 6.61 0.759
IMPA (degrees) 10.03 ± 7.59 9.8 ± 7.16 0.918

1-NB (mm) 2.2 ± 1.99 1.7 ± 1.44 0.345
Overjet (mm) -4.11 ± 2.72 -3.86 ± 3.06 0.774

Overbite (mm) -2.91 ± 1.71 -2.47 ± 2.31 0.46
Facial Convexity  (degrees) -3.07 ± 3.52 -0.92 ± 2.87 0.028*

Table 3: Results of the intergroup comparison of cephalometric variables at pretreat-
ment (T1), and the treatment changes (T2-T1) (independent t-tests).

* Statistically significant for p < 0.05.
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Variables

GROUP A
Orthodontists

(n = 63)

GROUP B
Laypeople

(n = 48) P

Mean ± SD Mean  ± SD
Age (years) 39.91 ± 8.99 41.96 ± 12.52 0.3157T

SEX X2=1.265
DF = 1

p = 0.2607α
Male 34 31

Female 29 17

Table 4: Results of comparability of age and sex distribution between the groups of eval-
uators (A - Orthodontists and B - laypeople).

Table 5: Comparison of facial profile attractiveness at pretreatment (T1) and posttreat-
ment (T2) between orthodontists and laypeople (Mann-Whitney nonparametric test).

T independent t-test;  α chi-square test.

IR = interquartile range. SD = standard deviation. * Statistically significant at p < 0.05.

Variables

ORTHODONTISTS
(n = 63)

LAYPEOPLE
(n = 48)

P
Median
(Mean)

IR 
(±SD)

Median
(Mean)

IR 
(±SD)

Facial profile at-
tractiveness (T1)

5.00 2.00 5.00 4.00
0.000*

(4.92) (±2.13) (5.10) (±2.58)

Facial profile at-
tractiveness (T2)

5.00 3.00 5.00 4.00
0.000*

(4.86) (±2.19) (5.23) (±2.61)

DISCUSSION

The interest in facial esthetics increased the search for ortho-
dontic treatment and led orthodontists to seek treatments 
that result in better facial appearance. The esthetics of the 
facial profile can be evaluated in different ways, and the sil-
houette is a good method, since it eliminates confounding 
factors that influence the attractiveness, such as age, sex, 
skin, hair and eye color.12,20,29,31 Blinding of the evaluation stage 
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of each silhouette was important, since the evaluators could 
be induced by the fact that the initial silhouettes were not 
treated, differently of the final ones.

In the literature, there is no known study comparing the attrac-
tiveness of the facial profile of Class II patients treated with fixed 
functional appliances or Class  II intermaxillary elastics. Many 
authors have evaluated dentoalveolar and skeletal changes 
after treatment with mandibular protraction appliances6,32-34 
or with Class  II intermaxillary elastics.3,35,36 Some have com-
pared these changes produced by Class II elastics and fixed or 
removable mandibular protraction appliances,2,24,25,37 however 
with little emphasis in the facial soft tissue profile changes. 

The initial ages and standard deviations of Groups 1 and 2 
(Table 1) show that some patients were treated before and oth-
ers after the pubertal growth peak. Yet, this finding occurred 
in both groups, and ages were comparable, with no impact on 
results. Besides, a previous study demonstrated that there is 
no difference in dentoskeletal effects after treatment with the 
Twin Force® appliance prepubertal vs postpubertal patients 
with normodivergent pattern.5 

The Twin Force® and Elastics groups were comparable regard-
ing initial and final ages, treatment time, mandibular anterior 
crowding, sex distribution, severity of Class  II malocclusion 
and initial cephalometric characteristics (Tables 1 and 3). 
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This  evidence allows greater reliability in the comparison of 
attractiveness of the facial profile, minimizing possible differ-
ences in treatment effects.

Some residual growth may be present in some of the patients 
in both groups. However, since initial and final ages and treat-
ment time were comparable between the groups, the possi-
ble residual growth changes would be similar in both groups, 
allowing a reliable comparison.

The Twin Force® group presented a less attractive facial profile 
than the Elastics group at pretreatment stage (Table 2). This is 
probably because the Twin Force® group presented a Class II 
slightly more severe than the elastics group, even though 
not significant statistically. The Twin Force® group comprised 
6 patients with full-cusp Class  II molar relationship, and the 
Elastics group, only 2 patients (Table 1). This feature probably 
indicates a more convex and deficient facial profile in the Twin 
Force® group, justifying the differences in the comparison of the 
pretreatment attractiveness between the groups. In cephalo-
metric comparison of pretreatment stage, the facial convexity 
of the Twin Force® group was greater, but without statistically 
significant difference from the elastics group (Table 3).

At the end of orthodontic treatment, there was no statisti-
cally significant difference of the facial profile attractiveness 
between the groups (Table 2). This outcome indicates that 
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the facial profile attractiveness after treatment with the Twin 
Force® mandibular protraction appliance and Class  II elastics 
was similar. This finding corroborates the results of several 
studies evaluating and comparing the cephalometric effects of 
both treatment modalities. The studies found similar results of 
these therapies, indicating mainly dentoalveolar changes and 
minimal skeletal changes.24,25,37

In a systematic review of Class II correction with intermaxillary 
elastics, Janson et al.3 stated that the effects of this therapy 
are mainly dentoalveolar; little attention has been paid to the 
soft tissue effects, and long-term effects are similar to those 
produced by functional appliances.3

In intragroup comparison of pre and posttreatment stages, the 
Twin Force® group showed a statistically significant improve-
ment in facial profile attractiveness (Table 2). Since the Twin 
Force® group presented a less attractive profile in the initial 
stage, and a slightly more convex profile and slightly greater 
mandibular retrusion, with no significant difference from the 
Elastics group, the use of the mandibular functional appliances 
was well indicated in these cases.6,24,25 With treatment, the pro-
file convexity decreased and the facial profile attractiveness 
was improved, as already showed in previous studies evaluat-
ing fixed and removable functional appliances.20,22,26,27,38 
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However, the Elastics group showed a statistic significant 
reduction in the score of facial profile attractiveness with 
treatment (Table 2). The intergroup comparison of treatment 
changes showed that the facial convexity was more reduced 
in Twin Force® than in elastics group (Table 3). In the elastics 
group, at pretreatment, the patients presented slightly smaller 
maxillomandibular discrepancy, indicating mainly dentoalve-
olar Class II problems, with less involvement of the facial pro-
file, which may have resulted in a higher score of facial profile 
attractiveness, even observing in the cephalometric variables 
that there was a slight decrease in the facial convexity (Table 3). 
Treatment with Class  II elastics can cause palatal inclination 
and retrusion of the maxillary incisors, and consequent retru-
sion of the upper lip, compromising the facial profile attrac-
tiveness.3,39 A previous study indicated that more prominent 
upper lips, less protruded lower lips, and more prominent chin 
might look more attractive.39 

Regarding the evaluators, orthodontists were significantly more 
critical than laypeople in the evaluation of facial profile attrac-
tiveness at pretreatment and posttreatment stages (Table 4). 
This finding corroborates previous studies evaluating pre- and 
posttreatment silhouettes of orthodontically treated patients, 
which also found that orthodontists are more esthetically 
demanding than laypeople.20,40,41 
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These differences between orthodontists and laypeople could 
be justified because orthodontists have more knowledge 
regarding facial profiles, and the facial esthetic is related to 
straight and less convex profile.20,27 

The perception of facial esthetics is not easy to understand 
and is highly subjective. The opinions of orthodontists, mostly 
in relation to dentofacial esthetics, take into consideration the 
ideal norms, guidelines and proportions, while the opinions of 
laypeople are motivated mainly by subjective feelings, such as 
culture of beauty and social norm of their environment.42-44

CONCLUSION

Treatment with Twin Force® or Class II elastics produced simi-
lar facial profile attractiveness at posttreatment. Profile attrac-
tiveness was reduced with treatment in the Elastics group, and 
improved in the Twin Force® group. Facial convexity was more 
reduced with treatment in the Twin Force® group.



Dental Press J Orthod. 2021;26(5):e212014

Pozza OA, Cançado RH, Valarelli FP, Freitas KMS, Oliveira RC, Oliveira RCG — Attractiveness of the 
facial profile: comparison of Class II patients treated with Twin Force® or intermaxillary elastics21

AUTHORS’ CONTRIBUTIONS

Otávio Augusto Pozza (OAP)

Rodrigo Hermont Cançado (RHC)

Fabricio Pinelli Valarelli (FPV)

Karina M. Salvatore Freitas (KMSF) 

Renata C. Gobbi de Oliveira (ReCGO)

Ricardo C. Gobbi de Oliveira (RiCGO)

 

 

Conception or design of the study:  

OAP, RHC, ReCGO, RiCGO, FPV, 

KMSF.

 

Data acquisition, analysis or 

interpretation:  

OAP, RHC, ReCGO, RiCGO, FPV, 

KMSF.

Writing the article:  

OAP, RiCGO, KMSF.  

Critical revision of the article:

OAP, RHC, ReCGO, RiCGO, FPV, 

KMSF.

Final approval of the article: 

OAP, RHC, ReCGO, RiCGO, FPV, 

KMSF.

Overall responsibility: 

KMSF. 

Patients displayed in this article previously approved the use of their facial and intraoral 
photographs.
The authors report no commercial, proprietary or financial interest in the products or 
companies described in this article.



Dental Press J Orthod. 2021;26(5):e212014

Pozza OA, Cançado RH, Valarelli FP, Freitas KMS, Oliveira RC, Oliveira RCG — Attractiveness of the 
facial profile: comparison of Class II patients treated with Twin Force® or intermaxillary elastics22

REFERENCES

1. Janson G, Castello Branco N, Aliaga-Del Castillo A, Henriques 

JFC, de Morais JF. Soft tissue treatment changes with fixed 

functional appliances and with maxillary premolar extraction in 

Class II division 1 malocclusion patients. Eur J Orthod. 2018 Apr 

6;40(2):214-22.

2. Aras I, Pasaoglu A. Class II subdivision treatment with the forsus 

fatigue resistant device vs intermaxillary elastics. Angle Orthod. 

2017 May;87(3):371-6.

3. Janson G, Sathler R, Fernandes TM, Branco NC, Freitas MR. 

Correction of Class II malocclusion with Class II elastics: a 

systematic review. Am J Orthod Dentofacial Orthop. 2013 

Mar;143(3):383-92.

4. Baysal A, Uysal T. Soft tissue effects of twin block and herbst 

appliances in patients with Class II division 1 mandibular 

retrognathy. Eur J Orthod. 2013 Feb;35(1):71-81.

5. Chhibber A, Upadhyay M, Uribe F, Nanda R. Mechanism of Class II 

correction in prepubertal and postpubertal patients with twin 

force bite corrector. Angle Orthod. 2013 Jul;83(4):718-27.

6. Guimaraes CH Jr, Henriques JF, Janson G, Almeida MR, Araki J, 

Cancado RH, et al. Prospective study of dentoskeletal changes 

in Class II division malocclusion treatment with twin force bite 

corrector. Angle Orthod. 2013 Mar;83(2):319-26.




