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ABSTRACT

Alteration of maxillary growth, improvement in mandibular growth and position, and change in dental and muscular 
relationships, especially changing in esthetic profile are the expected results of myofunctional appliances. The use 
of Bionator appliance is a widely used myofunctional appliance for the management of Class II malocclusion. A 
normal and healthy Indonesian boy aged 12 years and 2 months old was  motivated for treatment for protruded 
maxillary anterior teeth and retrognathic mandibular. He was introverted and had poor self-esteem despite his 
normal medical history. He had a Class II Division 1 malocclusion with a 10 mm overjet, normal overbite, with an 
SNA of 92.89°, SNB of 85.32°, ANB of 7.52°, and a facial angle of 88.11°. He was in mixed dentition stage with 
all his permanent teeth available and ready to erupt. The patient was treated in two phases: phase I to correct the 
skeletal discrepancy using Bionator appliance and phase II to correct the tooth discrepancy using fixed appliance. 
At the end of phase I treatment, or 10 months of wearing Bionator appliance, the patient’s mandible was positioned 
forward with the ANB angle reduced from 7.56° to 2.30°, and the profile was greatly improved. His molar and canine 
relationship was Class I. His profile became straight and more favorable. Early treatment using functional appliance 
therapy can reduce the severity of Class II skeletal pattern and instant change in facial and dental appearance in 
growing patients.
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INTRODUCTION

Functional appliances have been used for many 
years in the treatment of Class II malocclusion.1 
Alteration of maxillary growth, improvement in 
mandibular growth position, and change in dental 
and muscular relationships, especially changing 
in esthetic profile, are the expected results of 
these appliances. The appropriate time to start 
orthodontic treatment for patients with skeletal 
discrepancy has been a topic of discussion 
among orthodontists and journals. The timing 
and duration of using these appliances is 
another subject of debate. Early orthodontic 
treatment is the key in interceptive orthodontics, 
which aims at correcting skeletal and dental 
relation.2 Detecting skeletal malocclusion in 
early stage is advantageous. One of the most 
common and serious dental issues during 

mixed dentition stage is Class II skeletal 
malocclusion.3 This issue can negatively affect 
an individual’s self-esteem, and thus requires 
early treatment to alleviate the severity of the 
skeletal malocclusion. Children with mixed 
dentition have greater growth potential than 
older children. Utilizing the growth potential 
and growth spurt could effectively result in 
a more effective, efficient and stable result.4 
Functional appliances are common orthodontic 
therapy for growing children to correct skeletal 
discrepancies.5 Bionator appliance is a widely 
used functional appliance for the management 
of Class II malocclusion in today’s practice.2 The 
appliance can be worn most of the time, with 
the advantage of allowing nearly a full range 
of mandibular movement, easy acclimation, 
reasonable speech, and instance change in 



Majalah Kedokteran Gigi Indonesia. April 2024; 10(1): 77-86
ISSN 2460-0164 (print)
ISSN 2442-2576 (online)

78

esthetic profile. Myofunctional appliance therapy 
is a rapidly expanding area of orthodontic 
treatment, which focuses on correcting facial 
muscular imbalances as well as teaching 
proper tongue posture. Its popularity comes 
also from its high patient acceptability due to 
easy wearing of the appliance and its ability 
to produce rapid results especially changing 
in esthetics. Functional appliance therapy is 
followed by comprehensive fixed-appliance 
therapy with or without extractions. This study 
aims to describe a mixed dentition skeletal 
malocclusion that was effectively treated using 
Bionator appliance. Esthetic profile changes 
benefit from the alteration of growth.

METHODS

An Indonesian boy aged 12 years and 2 
months old, in good health, sought treatment 
for protruded maxillary anterior teeth and a 
receding mandibula. He exhibited introverted 

behavior and poor self-esteem despite his 
normal medical history. He inherited this skeletal 
discrepancy from his father’s side, as his father 
also had a similar facial profile of protruded 
maxillary anterior teeth and a recessed chin. 
He had no significant medical or dental history, 
and the temporomandibular joints were within 
normal limits. The patient had normal range of 
mandibular motion.

The facial photographs indicated a convex 
facial appearance, protruded lips, mixed 
dentition, and moderate exposure of the maxillary 
incisors (Figure 1). The midline of the mandible 
was shifted 2 mm to the right. Other intraoral 
findings included gingivitis of the incisors 
and a short lingual frenum. He had a Class II 
Division 1 malocclusion (bilateral full Class II 
molars and canines) with a 10-mm overjet. The 
cephalometric analysis confirmed a skeletal 
Class II jaw relationship with a retrognathic 
mandible and a steep mandibular plane angle. 
Additionally, the maxillary and mandibular 
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comprehensive fixed-appliance therapy with or without extractions. This study aims to describe 
a mixed dentition skeletal malocclusion that was effectively treated using Bionator appliance. 
Esthetic profile changes benefit from the alteration of growth. 
 
METHODS 
An Indonesian boy aged 12 years and 2 months old, in good health, sought treatment for 
protruded maxillary anterior teeth and a receding mandibula. He exhibited introverted behavior 
and poor self-esteem despite his normal medical history. He inherited this skeletal discrepancy 
from his father’s side, as his father also had a similar facial profile of protruded maxillary 
anterior teeth and a recessed chin. He had no significant medical or dental history, and the 
temporomandibular joints were within normal limits. The patient had normal range of 
mandibular motion. 

The facial photographs indicated a convex facial appearance, protruded lips, mixed 
dentition, and moderate exposure of the maxillary incisors (Figure 1). The midline of the 
mandible was shifted 2 mm to the right. Other intraoral findings included gingivitis of the 
incisors and a short lingual frenum. He had a Class II Division 1 malocclusion (bilateral full 
Class II molars and canines) with a 10-mm overjet. The cephalometric analysis confirmed a 
skeletal Class II jaw relationship with a retrognathic mandible and a steep mandibular plane 
angle. Additionally, the maxillary and mandibular incisors were labially inclined (Figures 1 and 
3). The lateral cephalometric (Figure 3 and Table 1) analysis indicated a skeletal Class II jaw 
with an ANB of 7.56° and a Wits of 2.32 mm. He was in a mixed dentition stages with all 
compliments of his teeth (Figures 1 and 2). 

 

 
 

Figure 1. Pretreatment facial and intraoral photograph 
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Figure 2. Pre-treatment panoramic radiograph 

 
Figure 3. Pretreatment cephalograms (Cervical Stage 3) 
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Figure 4. Photograph of a Bionator appliance 

 

 

Figure 5. Progress facial and intraoral photograph (Post Phase I / Pre Phase II treatment) 
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Figure 4. Photograph of a Bionator appliance

incisors were labially inclined (Figures 1 and 3). 
The lateral cephalometric (Figure 3 and Table 
1) analysis indicated a skeletal Class II jaw with 

an ANB of 7.56° and a Wits of 2.32 mm. He was 
in a mixed dentition stages with all compliments 
of his teeth (Figures 1 and 2).
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Figure 6. Progress panoramic radiograph (Post Phase I / Pre Phase II treatment) 

 

 
Figure 7. Progress cephalograms (Post Phase I / Pre Phase II treatment) 
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Figure 7. Progress cephalograms (Post Phase I / Pre Phase II treatment) 

 Figure 7. Progress cephalograms (Post Phase I / Pre Phase II 
treatment)
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Figure 8. Progress superimposition (black – pretreatment; red – post phase I/pre phase II treatment) 

 
 

 
Figure 9. Post treatment intra and extraoral photographs 

 

Figure 10. Post treatment panoramic radiograph 
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Figure 11. Post treatment cephalometric radiograph 

 
Table 1. Analysis cephalometry 

No Measurements Pretreatment Post Phase I / Pre Phase II Posttreatment 
1.  SNA 92.89 92.56 92.51 

2. SNB 85.32 90.26 90.01 

3. ANB 7.56 2.30 2.50 

4. Facial Angle 88.11 91.55 91.80 

5. Wits 2.32 -1.94 -1.24 

6. Mandibular Arc 23.43 33.79 34.10 
7. Mand Body Length 70.58 81.52 82.22 

8. E line to Upper 8.34 5.51 4.79 

9. E line to Lower 0.81 2.41 2.10 

10. Z Angle 72.28 79.64 78.01 

 

 
Figure 12. Final superimposition (black – pretreatment/initial; blue – post phase I/pre phase II treatment; red – 
posttreatment/final) 
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The treatment objectives of this patient 
involved a two-phase approach. In phase I, 
the focus was to correct the skeletal Class II 
malocclusion (retrognathic mandible), improve his 
overjet and overbite, solve the dental crowding, 
and improve his facial appearance instantly. Phase 
II was treatment using fixed appliances to correct 
his dental malocclusion.3 Written informed consent 
was obtained from the patient for publication of this 
case report and accompanying images. A copy of 
the written consent is available for review by the 
Editor-in-Chief of this journal on request.

The skeletal imbalance of the Class II 
patient was corrected in the mixed dentition 
stage with early phase I treatment. The Bionator 
appliance (Figure 4) was used with the mandibular 
expander activated once every 4 weeks after an 
adaptation period of 10 days. The patient was 
instructed to wear the Bionator appliance for 24 
hours a day, except during eating and brushing 
teeth. During the phase I treatment, the Bionator 
appliance was adjusted every month to guide the 
mandible forward. The patient was first observed 
10 days after the initial visit, with subsequent 
monthly visits scheduled to make necessary 
adjustments to the Bionator appliance for 
retention and stability as needed. After wearing the 
Bionator appliance for 10 months plus retention 
for 2 months (Figures 5-7), phase II treatment was 
started using fixed appliances metal brackets of 
0.022-in slot preadjusted edgewise appliances 
with Roth prescription to improve the relationship 
between the teeth. The phase II treatment took 
about 10 months (Figures 8-10).

The patient was treated in a two-phase 
treatment. The first phase was to correct the skeletal 
discrepancy, and the second phase was to correct 
tooth discrepancy. At the end of phase I, after 10 
months of treatment using a Bionator appliance, 
the patient’s mandible was positioned forward, 
and the profile was greatly improved (Figure 5). 
His molar and canine relationships were Class I. 
His profile became straight and more favorable. A 
skeletal anteroposterior reduction was significant 
with 5.26° change in the ANB angle because the 
SNB angle increased from 85.32° to 90.26°. Facial 

angle changed from 88.11° to 91.55°. There was an 
increase in the length of the mandibular body from 
70.58 to 81.52, the mandibular arch from 23.43 to 
33.79, and Z angle from 72.28 to 79.64 (Table 1). 
The soft tissue profile improved as indicated by a 
decrease in the E line value of the upper lip and an 
increase in the value for the lower lip. The intraoral 
examination showed an improvement in the deep 
overbite and large overjet, lingually inclined maxillary 
anterior teeth and a mesial relationship of the first 
permanent molars and canines, enhancing instant 
profile esthetics from growth modification (Figure 
4). Progress superimposition (Figure 8) shows the 
improvement in the maxillary and mandibular jaw 
relationship. The superimposition also showed 
that patient had some growth during the phase I 
treatment.

After active treatment using fixed appliance at 
the end of the second phase, a normal occlusion 
with overbite and overjet was achieved. The 
patient profile changed from convex to straight. Lip 
protrusion also improved. The molar and canine 
relationship was neutroclusion. In addition, good 
alignment and correction of the dental midline 
were achieved (Figures 9-11). In phase two, the 
values of analysis measurements did not change 
(Table1). Figure 12 shows the superimposition of 
the full treatment from initial to final. Patient had 
significant growth during the treatment. Class 
II elastic was also used during fixed appliance, 
and retroclination of upper anterior teeth was 
accomplished.

DISCUSSION

Oral habits such as mouth breathing, tongue 
thrusting, thumb sucking, and lip biting are 
common problems during childhood.4-5 If these 
habits persist, they may become an etiologic factor 
for abnormal dentofacial growth. Mouth breathing 
has been reported to have serious effects on the 
development of occlusions and skeleton by way 
of altering muscular balance.6-8 Previous studies 
have confirmed that mouth breathing causes a 
narrower maxillary width, big overjet, and high 
palatal vault.9-12
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Early treatment is usually carried out in 
Class II malocclusion cases with the aim of 
improving skeletal jaw relations by altering the 
growth pattern. Growth modification in cases of 
Class II malocclusion can be done either by using 
headgear to prevent forward movement of maxilla 
or by using a functional appliance to increase 
mandibular length.13-21 In the United States, the 
frequent approach to growth modification has 
been extraoral force (headgear) to restrict or 
redirect the growth of the upper jaw. At the same 
time, the European approach generally involves 
myofunctional appliances to redirect forward 
positioning of the mandibular. Class II malocclusion 
becomes apparent in the mixed dentition period. 
Reducing large overjet by modifying the jaw 
growth will directly improve the facial and dental 
appearance.

In 1981, McNamara18 showed that up to 85% 
of patients with Class II malocclusion had some 
component of mandibular deficiency underlying 
the skeletal Class II discrepancy.18 In growing 
patients, growth modification is a feasible and more 
conservative approach, which is more appealing 
than camouflage, because ideally, the skeletal 
discrepancy should be addressed for optimal 
treatment results. In this case, we observed a 
significant change in the ANB angle from 7.56° 
to 2.30°. Functional appliances are used to treat 
skeletal Class II problems due to mandibular 
deficiency in growing patients.22 When the growth 
of the patient is over, the treatment of patients with 
skeletal Class II malocclusion ranges only from 
dental compensation, including camouflage by 
extractions, to surgical management. Removable 
functional appliance therapy depends totally on 
the patient’s cooperation. Poor compliances are 
usually caused by the bulkiness of the appliance. 
In contrast, fixed functional appliances have their 
drawbacks, including difficult fabrication, easy 
breakage, and tissue irritation.22-24

Bionator appliances are less bulky and 
cause less discomfort than other functional 
appliances such as Frankel. The amount of 
mandibular advancement used small increments 

to avoid straining of lateral pterygoids muscles.25 

Uzumez et al26 evaluated the long-term effects of 
a Bionator in growing patients with mandibular 
retrusion and concluded that a Bionator could 
induce skeletal and dentoalveolar shape changes. 
Significant changes were seen in mandibular 
length, mandibular arch, and E line in addition to 
changes in the ANB angle (Table 1).

CONCLUSION

Early treatment using myofunctional appliance 
therapy can reduce the severity of a Class II 
skeletal pattern and instant change in facial and 
dental appearance, preventing incisal trauma and 
rebuilding confidence. A Class II skeletal pattern 
can be corrected if the treatment started at the right 
time, and other factors such as patient cooperation 
and management must also be taken into account.

CONFLICT OF INTEREST 

The authors declare no conflict of interest with the 
data contained in the manuscript.

REFERENCES

1. Cha JY, Kennedy DB, Turley PK, Joondeph 
DR, Baik HS, Hwang CJ, Sinclair PM. 
Outcomes of early versus late treatment of 
severe Class II high-angle patients. Am J 
Orthod Dentofac Orthop. 2019; 156(3): 375-
382. doi: 10.1016/j.ajodo.2018.10.019 

2. Irezil EC, Baysal A. Changes in the craniofacial 
structures and esthetic perceptions of soft-
tissue profile alterations after distalization 
and Herbs appliance treatment. Am J Orthod 
Dentoc Orthop. 2021; 159(3): 292-304. 
doi: 10.1016/j.ajodo.2019.12.029

3. Tulloch JFC, Phillips C, Proffit WR. Benefit 
of early Class II treatment: progress report of 
a two-phase randomized clinical trial. Am J 
Orthod Dentofacial Orthop. 1998; 113(1): 62-
72. doi: 10.1016/S0889-5406(98)70277-X

4. Garde JB, Suryavanshi RK, Jawale BA, 
Deshmukh, Dadhe DP, Suryavanshi MK. An 
epidemiological study to know the prevalence 



Halim and Halim: Enhancing esthetics from...

85

of deleterious oral habits among 6-12 year old 
children. J Int Oral Health. 2014; 6(1): 39-43.

5. Urzal V, Braga AC, Ferreira AP. Oral habits 
as risk factors for anterior open bite in the 
deciduous and mixed dentition cross sectional 
study. Eur J Pediatr Dent. 2013; 14(4): 299-302.

6. Souki BQ, Pimenta GB, Souki MQ, Franco 
LP, Becker HM, Pinto JA. Prevalence of 
malocclusion among mouth breathing 
children: do expectations meet reality? Int J 
Pediatr Otorhinolaryngol. 2009; 73(5): 767-
773. doi :10.1016/j.ijporl.2009.02.006

7. Nucera R, Giudice AL, Rustico L, Matarese G, 
Papadopoulos MA, Cordasco G. Effectiveness 
of orthodontic treatment with functional 
appliances on maxillary growth in the short 
term: A systematic review and meta-analysis. 
Am J Orthod Dentofacial Orthop. 2016; 149(5): 
600-611. doi: 10.1016/j.ajodo.2015.09.030

8. Oliver GR, Pandis N, Fleming PS. A 
prospective evaluation of factors affecting 
occlusal stability of Class II correction with 
Twin-block followed by fixed appliances. Am J 
Orthod dentofacial Orthop. 2020; 157(1): 35-
41. doi: 10.1016/j.ajodo.2019.01.024

9. Cattoni DM, Fernandes FD, Di Francesco 
RC, LatorreMdo R. Characteristics of the 
stomatognathic system of mouth breathing 
children: anthroscopic approach. Pro Fono 
2007; 19(4): 347-351. 
doi: 10.1590/s0104-56872007000400004

10. Bacor SF, Enlow DH, Pontes P, De Biase 
NG. Craniofacial growth variations in nasal 
breathing, oral breathing and tracheaotomized 
children. Am J Orthod Dentofacial Orthop 
2011; 140(4): 486-492. 
doi: 10.1016/j.ajdo.2011.06.017

11. Li X, Wang H,Li S, Bai Y. Treatment of a Class 
II division 1 malocclusion with the combination 
trainer and fixed appliances. Am J Orthod 
Dentofacial Orthop. 2019; 156(4): 545-554. 
doi: 10.1016/j.ajodo.2018.04.032

12. Petraccone Caixeta AC, Andrade L Jr, Bahia 
Junqueira Pereira T, Franco LP, Becker HM, 
Souki BQ. Dental arch dimensional changes 

after adenotonsillectomy in prepubertal 
children. Am J Orthod Dentofacial Orthop. 
2014; 145(4): 461-468. 
doi: 10.1016/j.ajdo.2013.12.018

13. Bozkurt AP, Aras I, Othman E, Aras A. 
Comparison of 2 treatment protocols using 
fixed functional appliances in Class II 
malocclusion: treatment results and stability. 
Am J Orthod Dentofacial Orthop. 2020; 157(4): 
474-480. doi: 10.1016/j.ajodo.2019.05.013

14. Guler OC, Malkoc S. Comparison of facial 
soft tissue changes after treatment with 3 
different functional appliances. Am J Orthod 
Dentofacial Orthop. 2020; 158(4): 518-526. 
doi: 10.1016/j.ajodo.2019.06.020

15. Chen DR,McGorray SP, Dolce C, Wheeler 
TT. Effect of early Class II treatment on the 
incidence of incisor trauma. Am J Orthod 
Dentofacial Orthop. 2011; 140(4): e155-e160. 
doi: 10.1016/j.ajodo.2011.02.023

16. Foncatti CF, Henriques JFC, Janson G, 
Caidas W, Garib DG. Long term stability of 
Class II treatment with the Jusper jumper 
appliance. Am J Orthod Dentofacial Orthop. 
2017; 152(5): 663-671. 
doi: 10.1016/j.ajodo. 2017.03.029

17. Wortham JR, Dolce C, McGorray SP, Le 
H, King GJ. Comparison of arch dimension 
changes in 1-phase vs 2-phase treatment of 
Class II malocclusion. Am J Orthod Dentofac 
Orthop. 2009; 136(1): 65-74. 
doi:10.1016/j.ajodo.2017.06.020

18. McNamara JAJr. Components of Class II 
Malocclusion in children 8-10 years   of 
age. Angle Orthod. 1998; 51(3): 177-202. 
doi:10.1043/0003-3219(1981)051<0177:CO
CIMI>2.0.CO;2

19. Tulloch JF, Proffit WR, Phillips C. Outcomes 
in a 2-phase randomized clinical trial of early 
Class II treatment. Am J Orthod Dentofacial 
Orthop. 2004; 125(6): 657-667. 
doi: 10.1016/j.ajodo.2014.02.008

20. Dolce C,McGorray SP, Brazeau L, King GJ, 
Wheeler TT. Timing of Class II treatment: 
skeletal changes comparing 1-phase and 
2-phase treatment. Am J Orthod Dentofacial 



Majalah Kedokteran Gigi Indonesia. April 2024; 10(1): 77-86
ISSN 2460-0164 (print)
ISSN 2442-2576 (online)

86

Orthop. 2007; 132(4): 481-489. 
doi: 10.1016/j.ajodo.2005.08.046

21. Luke LS, Atchison KA, White SC. Consistency 
of patient classification in orthodontic diagnosis 
and treatment planning. Angle Orthod. 
1998; 68(6): 513-520. doi:0.1043/0003-
3219(1998)068<0513:COPCIO>2.3.CO;2

22. Chen JY, Will LA, Niederman R. Analysis 
of efficacy of functional appliances on 
mandibular growths. Am J Orthod Dentofacial 
Orthop. 2002; 122(5): 470-476. 
doi: 10.1067/mod.2002.126730

23. Chen JY, Will LA, Niederman R. Analysis 
of efficacy of functional appliances on 
mandibular growths. Am J Orthod Dentofacial 
Orthop. 2002; 122(5): 470-476. 
doi: 10.1067/mod.2002.126730

24. Prateek S, Sanddhya J. Fixed fuctional 
appliances: an overview. International Journal 

of Current Research. 2017; 9(3): 47407-
47414.

25. Ozbilek S, Gungor AY, Celik S. Effects of 
skeletally anchored Class II elastic: a pilot 
study and new approach for treating Class 
II malocclusion. Angle Orthod. 2017; 87(4); 
505-512. doi: 10.2319/120616-875.1

26. Ishizaki K, Suzuki K, Mito T, Tanaka EM, 
Sato S. Morphologic, functional and occlusal 
characterization of mandibular lateral 
displacement malocclusion. Am J Orthod 
Dentofacial Orthop. 2010; 137(4): 454-455. 
doi: 10.1016.j.ajodo.2009.10.031

27. Uzumez S, Uysal T Sari Z, Basciftci FA, Karaan 
AL, Guray E. The effect of early preorthodontic 
trainer treatment on Class II division 1 
patients. Angle Orthod. 2004; 74(5): 605-609. 
doi:0.1043/0003-3219(2004)074<0605:TEOE
PT>2.0.CO;2


