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Resumen  
 

 

Introducción: En el campo de la ortodoncia, la mordida abierta anterior sigue siendo 

una de las maloclusiones más complicadas de tratar, aunque se presenta como uno de los 

problemas más frecuentes. Debido a la presencia de una etiología multifactorial, envolviendo 

factores como los malos hábitos, la respiración bucal crónica o la hiperactividad de la lengua 

entre muchos otros, aumentan la dificultad del diagnóstico, la elección del tratamiento y 

afectan a la estabilidad a lo largo plazo de esta maloclusión.  

Objetivos: A través la realización de una revisión de la literatura de los últimos años, 

este trabajo tiene como objetivo ofrecer un plan de tratamiento estándar para acercarse y tratar 

esta maloclusión. Se enfocará en la descripción de los diversos tratamientos (interceptivo y 

camuflaje) disponibles en la literatura, concentrándose en los cambios cefalométricos para 

últimamente analizar la estabilidad a lo largo plazo.  

Materiales y métodos: Se realizó una investigación exhaustiva utilizando bases de 

datos científicas confiables como PubMed y Medline, utilizando palabras clave como 

“Ortodoncia”, “Mordida abierta anterior”, “Recaída”, “Etiología”, “Tratamiento”. Fueron 

seleccionado artículos incluidos en los criterios de búsqueda.  

Resultados y discusión: Varias opciones de tratamientos están disponibles, tal como 

las espuelas, las rejillas palatinas, la mentonera, los microtornillos, las extracciones o también 

la técnica de multiloop edgewise archwire, ofreciendo todos resultados favorables con 

respecto a la corrección de la maloclusión. Finalmente, la comparación de los múltiples 

estudios clínicos permitió identificar que existe poca evidencia científica dedicada a la 

estabilidad a lo largo plazo del tratamiento de esta maloclusión.   

Conclusión: El tratamiento de la mordida abierta anterior depende en gran medida del 

diagnóstico y de la terapéutica. Aunque hay muchas opciones de tratamientos diferentes, la 



  

estabilidad de ellos sigue siendo un tema crítico, ya que se carece de evidencia sobre la 

estabilidad a largo plazo de varias opciones de tratamiento.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

Abstract 
 

 

 Introduction: In the field of orthodontics, the anterior open bite persists as one of the 

most complicated malocclusions to treat, despite its high frequency. Due to its multifactorial 

aetiology, involving factors such as bad habits, chronic mouth breathing or tongue 

hyperactivity among many others, they increase the difficulty of diagnosis, the choice of 

treatment and mainly the control of stability throughout term of this malocclusion. 

 Objectives: Through the conduction of a recent literature review, this work aims to 

offer a gold standard treatment plan to approach and treat the anterior open bite malocclusion. 

It will focus on the description of the various treatment options available in the literature, 

differentiating interceptive from camouflage therapy, through the emphasis of the 

cephalometric changes. Finally, an analysis of the long-term stability of the therapies will be 

carried in depth. 

 Materials and methods: An exhaustive investigation was carried out using reliable 

scientific databases such as PubMed and Medline, using keywords such as "Orthodontics", 

"Anterior open bite", "Relapse", "Aetiology", and "Treatment". Articles presenting the 

inclusion criteria were selected and studied in depth.  

 Results and discussion: Several treatment options are available, such as spurs, 

palatal cribs, magnetic bite blocks, chin cup, skeletal anchorage, dental extractions or even the 

multiloop edgewise archwire technique, offering all favourable results regarding the 

correction of this malocclusion. The comparison of multiple scientific studies found to 

identify that there is little evidence dedicated to the stability throughout the treatment of the 

anterior open bite. 



  

 Conclusion: The treatment of the anterior open bite is highly dependent on the 

diagnosis and the therapy, therefore a gold standard treatment plan cannot be offered. 

Although there are many different treatment options, their stability remains a critical issue, as 

evidence on the long-term stability of the various treatment options is lacking. 
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I. INTRODUCTION 
 

a. Definition 
 

As C. Gugino exclaimed, « The greatest success of orthodontic treatment is the achievement 

of the balance between form and function » (1). 

The 1960s decade was an era acknowledged under the name of “the tongue thrusts era” due to 

the drastic existence of the anterior open bite malocclusion (2). Its treatments usually 

consisted of a dentoalveolar change and an additional alteration of the existing habit (3).  

Over the past 20 years, the anterior open bite (AOB) has been one of the most challenging 

malocclusions to treat due to the high degree of instability, its great recurrence and to the 

multiple treatment plans available in the literature (4).  

It is therefore crucial to define it in order to achieve the most accurate diagnosis; it is a 

malocclusion of the dental arches resulting in an anterior open vertical dimension. This 

opening takes place amongst the incisal edges of the maxillary and mandibular anterior teeth 

whilst the posterior teeth are occluding (3). It is eventually depicted by a posterior overgrowth 

of the maxilla and the mandible dentoalveolar heights (5).  

Consequently, AOB is a diminution of the overbite, considering the ideal overbite as of 1-

2mm overlap of maxillary incisors over mandibular incisors. A lower overbite could be 

considered as a type of mild anterior open bite, a vertical gap between 0-2mm is reflected as a 

moderate anterior open bite. However, an open bite of 3-4 mm is said to be severe and values 

higher than 4mm are called extreme (6).  

Early diagnosis is therefore decisive as this prevalent malocclusion can lead to severe 

aesthetic changes, provoking damages to the articulations and to the mastication therefore 

favouring psychological conditions.
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b. Epidemiology 
 

The anterior open bite should be considered as the most widespread malocclusion amongst 

primary, mixed and permanent dentition. Thus, its prevalence varies between 1.4 to 3.5% in 

the Caucasian population and around 9.1 to 16.5% in the African American population. 

Although these values may seem low, the proportion of patient treated for anterior open bite 

represents 17% of the orthodontic patients (7). This discrepancy can appear due to the various 

cultural and economic standards present in between countries, thus affecting the habits and 

behaviours of the population (8,9). 

c. Aetiology and etiopathogeny  
 

As we emphasized, the anterior open bite presents multifactorial aetiologies which regroup 

the interaction of environmental factors. In AOB patients, 36% of them entertain 

parafunctional habits therefore, Dawson (10) underlines the consequence of habits such as 

thumbsucking, finger sucking or pacifier sucking which are said to be non-nutritive suction. 

Additionally, chronic mouth breathing, labial aspiration, lingual pulsing and atypical 

deglutition are reflected as the principal factors of anterior open bite. Moreover, other factors 

such as macroglossia, upper airway obstruction, hypertrophic tonsils, temporomandibular 

joint disorders and supernumerary teeth must be considered amongst others. It is frequently 

observed a hyperactivity of the tongue in patients with anterior open bite present during 

swallowing or even at rest, thus producing a buccal inclination of the incisors (particularly 

upper ones) (10).  

The cause of this malocclusion varies also depending on the patient’s age, for instance, some 

habits such as thumb sucking are more prevalent in patients with deciduous or mixed 

dentition than in adults. Besides, it is assumed that soft tissues are important actors in the 

apparition of the malocclusion; thus incompetent lips added with a lack of lip seal accelerates 
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the course of the AOB (3).  

Anterior open bite is usually accompanied by anteroposterior and transversal discrepancies, 

therefore clinicians need to combine several treatment options in order to solve this three-

dimensional issue (11). Finally, it is important to underline the possibility of an abnormal 

growth pattern as an aetiology of the anterior open bite. Through Fig 1, one can analyse the 

four various growth pattern that could possibly originate an anterior open bite (12): 

A. Maxillary rotation in anticlockwise sense  

B. Mandibular clockwise rotation 

C. Anticlockwise rotation of the maxillary arch combined with a 

clockwise rotation of the mandibular arch 

D. Maxillary vertical excess 

 

 

 

 

Fig 1.Different growth patterns causing AOB (12) 

d. Types of anterior open bite 
 

Besides, we should classify the three major types of anterior open bites; emphasizing the 

distinction between dental (Fig 2), dentoalveolar and skeletal anterior open bite (Fig 3).  

The first one results from an obstructive eruption of the upper anterior teeth that could be due 

to an ankylose for instance (13). The second category is the one in which both teeth and 

skeletal changes produce an effect on the alveolar process. A mechanical obstruction of the 

incisors development can produce both dental and dentoalveolar open bites. Finally, the 

skeletal open bite is illustrated by an essential vertical skeletal discrepancy (13,14). It offers 
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characteristics such as an intensification of the growth of the lower facial height and the 

gonial angle, a mandibular clockwise rotation and finally an increased posterior dentoalveolar 

height in both maxillary and mandibular arches (15). In patients with systemic diseases (e.g. 

craniofacial dysplasia), AOB presents a greater severity (16). In most cases, the distinction 

between the three various types is not clearly made since the aetiology of this malocclusion 

often involves a combination of dental and skeletal components (7). 

 

 

 

 

 

          

     Fig 2. Dental AOB (12)           Fig 3. Skeletal AOB (12) 

An accurate and detailed early diagnosis should be performed in order to classify the patient’s 

malocclusion as an anterior open bite. For instance, BS. Phulari (12) underlines the 

importance of a detailed clinical examination and radiologic study in order to assume if the 

patient presents a dental or a skeletal AOB. Skeletal open bites present a high Frankfort plane, 

which makes the professional assume it is a vertical growth problem (12). Through the 

analysis of Fig. 4 and 5, one can analyse the various clinical and radiographic features that 

could present in a patient with skeletal AOB.  

For all of the above reasons, the anterior open bite can provoke major problems in terms of 

function on the mastication and phonation, but also aesthetic issues that could produce a 
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severe impact on the patient’s confidence.  

 

Fig 4. Characteristics of a skeletal AOB malocclusion (12).  

 

 

 

 

 

 

Fig 5. Lateral cephalogram of a patient indicating 

vertical growth; there is an increase of the Frankfort 

(blue) mandibular plane (red) angle (yellow) (12).  
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e. Treatment possibilities 
 

Multiple treatment options are available in the literature depending on the patient’s 

age and on the severity of the open bite. 

Firstly, early management could be accomplished during primary dentition, although 

many parents take consideration of their child’s anterior open bite once he or she is already in 

mixed dentition. As it was previously stated, many of the anterior open bites are related to 

habits; therefore, withdrawing this bad habit could help in the amelioration of the 

malocclusion.  

Multiple literature reviews highlight that the early diagnosis of this malocclusion in the 

deciduous and mixed dentition can be cured easily, even through self-correction, therefore 

avoiding heavy orthodontic treatments (17). On the other side, if these habits are maintained 

they might provoke the necessity to use complex therapeutic approaches such as the need to 

intrude the posterior teeth, or extrude the anterior teeth, extract multiple teeth or even in the 

most severe cases, perform orthognathic surgery (18,19). For instance, authors such as 

McNamara, Brudo or even Subtely assessed that the early recognition and treatment of 

etiologic factors of AOB could reduce and possibly eradicate future dentoalveolar 

abnormalities (20,21). Multiple orthodontic approaches are available in order to complete it. 

This can be achieved using various appliances such as passive or active bite blocks (with or 

without magnets, springs), high-pull headgear, fixed appliance therapy, vertical elastics or 

even spurs. The spurs produce an adjustment in the tongue’s rest position, thus permitting the 

incisors to erupt correctly therefore closing the AOB. It is essential to understand that palatal 

cribs produce dentoalveolar changes, for example the extrusion of the upper and lower 

incisors. Furthermore, the use of spurs during orthodontic treatment ameliorates the post 
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treatment stability and provides the patient with a more stable tongue rest position (22,23). 

  (24) 

Besides, some authors assume that the intrusion of molars cannot be achieved in all adult 

patients (5). Others include the possibility of extraction treatment in the permanent dentition.  

One of the key functions drawn by interceptive orthodontics is the importance on the 

ending of the harmful habits, thus resulting in a restitution of the normal occlusion (25,26). 

Interceptive orthodontics will allow professionals to perform an easier treatment towards their 

patient, reducing the obligation to execute dental extraction of permanent teeth or traumatic 

treatments. This will decrease the possibility of producing root resorptions, gingival recession 

or other psychological effects on the patient. However, it is significant to underline that many 

authors state the difficulty in achieving a good control in the dentofacial growth of their 

Treatment options Result  Decrease of 

anterior open bite 

Rapid Molar 

intruder 

Intruding molars 

Rotation of the mandible 

Yes 

Magnetic Bite 

blocks 

Extrusion of the incisors, intrusion of the 

molars, control of the posterior dental height, 

rotation of the mandible 

Yes 

 

Quad-Helix 

Decreases suction habits, extrusion of the 

incisors and lingual retrusion, anticlockwise 

rotation of the palatal plane and an 

amelioration of the intermaxillary vertical 

dimension 

Yes 

Spurs Dentoalveolar effect mainly Yes 

Palatal crib (fixed 

vs removable) 

Best: fixed ones and not removable ones due 

to patient compliance, does not control molar 

extrusion  

Yes 

Vertical Chin cup  Decreases anterior open bite but does not 

control molar extrusion 

Yes 

Bionator Good in class II malocclusion in patients with 

AOB, molar extrusion and improves the 

vertical intermaxillary relation 

Yes 
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patient compared to conventional orthodontics. Many writers emphasize the possibility of 

providing patients with mild to moderate skeletal discrepancies treatment when there is no 

longer the possibility to alter their growth pattern. The anterior open bite in these patients can 

be treated without the necessity to perform invasive or even surgical procedures.  

Thus, in cases of non growing adult patients, the skeletal anterior open bite is known 

as the hardest treatable malocclusion. For instance, a vertical control is hard to be made and 

therefore treatment is usually done through dental movements (27). As practitioners cannot 

condition growth, they will perform a “camouflage of the anterior open bite”, meaning that 

through dental movements, they will close the anterior open bite. This will not produce any 

change in the skeletal profile or in osseous characteristics unless orthognathic surgery is 

performed (28). Various treatment possibilities exist in these cases including the use of mini 

implants or mini plates, extractions of teeth, the use of orthodontic elastics, dental extraction, 

or even multiloop edgewise archwire therapy (11). The treatment of choice will depend on the 

patient’s age, the skeletal class the patient presents and also on the orthodontist’s preference 

regarding the treatment plan. Although many articles can depict stable results regarding the 

handling of this malocclusion, the majority of these studies are based on small samples, 

inconstant variables and errors in measurements (29). 

As we stated, scientific literature offers multiple treatment plans, yet most of them do 

not achieve a complete favourable result, therefore relapse is recurrently present. Thus, it is 

known that relapse after an AOB orthodontic treatment must be assessed at least 1 year after 

the end of the therapy; the vertical correction can be problematic to preserve once the 

orthodontic treatment is finished. However, multiple factors act on the long-standing stability 

of the AOB; for instance, the seriousness of the open bite malocclusion prior to therapy, the 

type of Angle’s malocclusion prior to therapy, the age of the patient and the moment at which 
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the treatment started. Moreover, values such as mandibular plane angle and anterior facial 

height are relevant in order to consider a stability for this treatment. Finally, the stability will 

vary according to the healing therapy, if it included surgery or extractions for example (30). 

II. OBJECTIVES 
 

 

Consequently, this work aims to clearly describe and analyse the numerous treatment plans 

available including both dental and non-dental managements of patients. As a primary 

objective, we will describe the various treatment options available in order to treat this 

malocclusion, aiming in achieving a gold standard treatment plan therapy. As secondary 

objectives, we will goal: 

- To assess the cephalometric changes achieved thanks to the different treatment 

options, focusing on the overbite correction, as well as the incisors’ movements, 

the molars’ position and the skeletal alterations. 

- To appraise the stability of various anterior open bite treatments.  

Altogether, the work will aim to answer the following question: is it always necessary to 

undergo radical fixed orthodontic and surgical treatments in order to treat an anterior open 

bite? We will guide the protocol towards the elimination of the factors that intervene in its 

development, with the idea of reducing the chances of recurrence.   

The controversy that exists between the multiple authors has encouraged the research on this 

section of Orthodontics and as a result, the performance of this literature review.  
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III. MATERIALS AND METHODS 
 

 

To carry out the following literature review, an exhaustive research was carried out using 

reliable scientific data bases such as PubMed and Medline using keywords as “Orthodontic” 

“Anterior Open Bite”, “Relapse”, “Aetiology”, “Treatment” “Therapy”. By means of the 

combination of the previous keywords mentioned, the following search strategies emerged:  

- Anterior Open bite AND Treatment 

- Anterior Open bite AND Relapse AND Orthodontics 

- Anterior Open bite AND Aetiology  

Inclusion criteria:  

- Those that could be provided by the university’s library 

- Articles including functional therapy  

- Cases treating AOB with and without the use of fixed appliance 

- AOB in mixed dentition 

- Articles written in French, English, Italian and Spanish 

- Articles with human experimentation have been included 

Exclusion criteria: 

- Articles that did not underline the treatment of anterior open bite  

- Cases that were not followed up for a minimum of 2 years post treatment  

- Articles with animal experimentation have been discarded 
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- Articles older than 15 years  

- Languages that were neither in English, Spanish, Italian or French. 

- Studies in which patients’ age was not included 

 
 

 

IV. RESULTS AND DISCUSSION 
 

a. Interceptive Orthodontics 
 

Interceptive orthodontics has been defined by the American Association of Orthodontists as 

“That phase of the science and art of orthodontics employed to recognize and eliminate 

potential irregularities and malpositions in the developing dentofacial complex”(31).  

The vertical growth of the mandible is persistent during puberty, which as previously stated 

could generate an anterior open bite (32). Therefore, interceptive orthodontic treatment could 

reduce the possible future complications specially when they are due to parafunctional habits. 

AOB is usually accompanied by anteroposterior and transversal discrepancies, consequently 

clinicians need to use a combination of treatment options in order to solve this three-

dimensional issue (11). We will therefore analyse four main cephalometric outcomes of the 

various interceptive orthodontic treatments present in the literature in order to close the 

anterior open bite:  

1. The open bite correction 

2. The position of the incisors 

3. The position of the molars 

4. Alteration of hyper divergent growth 

pattern 
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It is therefore of drastic to have knowledge of the basic cephalometric landmarks in order to 

analyse their changes. 

Fig 6. Cephalometric landmarks (33) 

1. Open bite correction 

  

The correction of the overbite is one 

of the practioner’s major aim regarding the treatment of the anterior open bite.  

Thus, in 2016, L. Canuto, G. Janson, N. De Lima et al. (23) performed a study in 

which they compared the use of bonded and conventional lingual spurs. They appreciate that 

patients having received bonded lingual spurs (BLS) accepted better the therapy than the 

patients with a conventional lingual spurs (CLS) (23). The initial overbite of the patients 

undergoing treatment with bonded lingual spurs was -4.01mm (SD 3.1 mm) and it achieved 

an augmentation of 4.26mm once the treatment was finished. On the other hand, patients 

undergoing therapy with conventional lingual spurs went from an early overbite of -3.04mm 

to an increase of 3.41mm (SD 2.01mm). Therefore, the difference in open bite correction is 

statistically similar with the use bonded lingual spurs (Fig 6) compared to the conventional 

ones (Fig 7). Consequently, it can be expressed that both bonded and conventional spurs 

provide a significant augmentation of the overbite, thus providing the patient with an open 

bite correction.  
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                 Fig 7. Bonded spurs (22)                            Fig 8. Conventional spurs (23) 

Through the prospective clinical study of Michelle Alonso Cassis, et al. in 2012 (22), research 

was made concerning the cephalometric variations induced by palatal and lingual bonded 

spurs coupled through high pull chin-up therapy. The patients were children presenting an 

average age of 8.14 years, offering an Angle class I malocclusion accompanied with AOB 

(22). In the group of patients treated, effectiveness in the correction of the AOB was present 

in 86.7% of them offering an average overbite increase of 5.23 mm, only one case presented a 

lowered effectiveness to 54%. This was achieved in a period of 12 months (22). Whereas in 

the article debated by L. Canuto et al. (23) mentioned previously, the protocol of both 

therapies lasted 12 months as well; and the improvement of the open bite was achieved in 

80% of the patients with bonded lingual spurs, and in 76,2% of patients treated with 

conventional lingual spurs (23). Therefore, both articles state that interceptive treatment needs 

an average of 12 months to achieve good results. Besides, the treated patients in MA. Cassis 

et al. (22) longitudinal study went from a mean initial overbite of -3.93mm to a final increase 

of the overbite of an average of 5.23mm (SD 1.69mm). On the other side, the control group 

presented an increase of 1.98mm (SD. 1.41) in the mean 

overbite (22). Therefore, through the analysis of these 

articles, the treatment of the anterior open bite is shown to be 

statistically more effective while combining it with both 

bonded spurs and high-pull chincup therapy (Fig 8) rather 

than only using bonded or conventional spurs.  

 

 Fig 9. High pull chin cup (34)  
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The chin cup therapy is one of the oldest appliances used; it can be associated as previously 

mentioned with other therapeutic options in order to achieve an ideal incisal coverage of the 

upper arch over the lower one (22).  

 

Furthermore, fixed or removable palatal cribs can be used in order to remove lingual 

habits (suction and pulsing) thus encouraging a normal development of the anterior sector of 

the oral cavity. For this reason, F. Torres, R. Almeida, R. Almeida-Pedrin, F. Pedrin and L. 

Paranhos, in 2010 (15) performed a longitudinal study aiming to relate the dentoalveolar 

effects on growing patients (presenting similar anterior open bite patterns) using two distinct 

sorts of palatal crib: a removable one (RPC) and a fixed one (FPC), combining their study 

using chincup (15). In the RPC group, the increase in the mean overbite was of 3.86mm after 

1 year of treatment. In the FPC group, the overbite (in mm) improved of 5.44mm; this 

indicates us that the malocclusion was effectively corrected in all patients, however it 

produced a greater statistical result in patients undergoing treatments with fixed palatal crib 

and chin cup rather than with removable palatal crib (15). Therefore, numerous articles 

highlight that the combined use of the previous appliances with the chin cup therapy provides 

much more effective results.  

For the same purpose, in 2008, V. Giuntini et al. proposed a study in which they compared 

the effects of two distinct appliances being the quad helix and a removable appliance. They 

expressed that both appliances were able to offer a correction in the overbite, yet highlighting 

that fixed appliances produced a higher overbite correction compared to removable therapies 

(29,35). Therefore, treatment compliance presents drastic consequences on therapeutic results 

and should be taken into consideration. 
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Naturally, it can be underlined that fixed palatal cribs have a higher efficiency as they do not 

depend on the child’s cooperation. However, different authors highlight that the association of 

removable palatal crib with high pull chin cup therapy offered a better incisal correction due 

to the multiple activations and frequent adjustments that were made on the appliance (35). 

Finally, if the removable appliances depend on the patient’s cooperation, yet they allow a 

gradual adaptation and a higher comfort as they can be removed during meals and while the 

patient brushes his or her teeth (29). 

. 

 

 

 

 

 

 

 

 

 

      Fig 10. Removable palatal crib(15)                            Fig 11. Fixed palatal crib(15) 

 

Likewise, in a study conducted by Leite et al. in 2016 (36), the authors compare the 

treatment results obtained through the use of the palatal crib and the bonded spurs in the 

ending of the sucking habits aiming the closure of the anterior open bite. They showed that 

the overbite was corrected in both subjects treated under the use of palatal crib and bonded 

spurs. For instance, the subjects which were part of the palatal crib group went from an initial 

overbite of -1.45mm (SD 2.22mm) to a final overbite of 2.50mm (SD 1.01mm) 12 months 

later. Patients that were part of the spurs group went from an initial overbite of -2.38 (SD 

1.43mm) to a final overbite of 0.69mm (SD 1.8) 12 months after. Nevertheless, the increase 

in the overbite was higher in patients undergoing treatment with the palatal crib compared to 

the spurs, but this difference is not said to be statistically significant. Thus, both techniques 
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helped in keeping the tongue in its correct position, hence decreasing the possibility of the 

anterior open bite in growing patients (36). Besides, even though the overbite values were not 

statistically significant to assume which treatment was best, the authors state that the fixed 

palatal crib method provided a correction of the anterior open bite in all the patients (100%), 

whereas the spurs achieved a positive overbite in nearly 54% of the subjects 12 months post-

therapy (36).  

Several other authors highlight the effectiveness of spurs in removing various habits including 

tongue thrust or even anterior tongue posture (37–40), although many of them specify the risk 

of them being un-cemented and potentially swallowed by the patient (36). On the other hand, 

the fixed palatal crib presents the drawback of the necessity of a laboratory work (36).  

At an older age, starting the period of mixed dentition, movements of anterior teeth 

extrusion and intrusion of molars can be considered. Therefore, the use of active or passive 

bite blocks has been recommended in order to obtain a relative intrusion of the posterior teeth.  

Thus, in 2014 Albogha et al. (41) completed a longitudinal clinical investigation in which 

they underlined the discrepancies between two therapeutic options for the correction of the 

AOB in growing subjects with a class II Angle’s malocclusion (41). The two treatments 

consisted of the use of rapid molar intruders (RMI-Fig 11) compared to the use of magnetic 

bite blocks (MBB-Fig 12), both applied with posterior bite blocks. The initial overbite of 

patients before the treatment with MBB was of -3.9mm (SD 1.6mm) and with RMI -3.8mm 

(SD 1.9mm), therefore both groups of patients had similar overbites (a difference of 0.1 mm) 

prior to the therapy. The authors state that at the end of the treatment, both groups showed no 

major difference regarding the increase in the overbite: the appliances produced an increase of 

respectively 3.3mm (SD 1.3mm) for MBB, and 3.1mm (SD 1.4mm) for RMI. Therefore, it 

can be said that both appliances conceived an essential amelioration in the overbite and that 
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no critical difference is found between these appliances regarding the increase of the overbite 

(41).  

 

 

 

 

 

 

        Fig 12. Rapid Molar Intruder(41)                     Fig 13. Magnetic Bite Block(41) 

However, in 2017, H. Turkkahramam, E. Cetin’s article defines the different effects of two 

therapeutic approaches in the correction of AOB: the association of the posterior bite block 

with the vertical pull chin cup (PBB-VPC) and on the other hand the combination of both the 

posterior bite block with the high pull headgear (PBB-HPH) (42). The 14 patients in their 

study presented with an average age of 9.13 years without any habits and had at least a 2 mm 

anterior open bite (42). The overbite increased of 3.68mm and of 3.79 respectively in PBB-

VPC (Fig 13)  and PBB-HPH (Fig 14) (42). Both groups of patients showed an open bite 

correction with an important increase in the overbite; nevertheless, there was no statistical 

noteworthy difference in between both groups. Therefore, it can be expressed that thanks to 

this scientific article, regardless of the use of vertical chin cup or high pull headgear, both 

appliances achieve an improvement of the overbite. However, the association of both 

posterior bite blocks with VPC or HPH helped achieve a bigger increase of the overbite 

compared to the use of only molar intruders alone.   
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Fig 14. Patient with PBB-VPC (42)               Fig 15. Patient with PBB-HPH 

(42) 

2. Incisors’ position 

 

Multiple orthodontic treatments aim in the retroclination of the incisors in order to provide the 

patient with a correct closure of the anterior open bite.  

Michelle Alonso Cassis et al. in 2012 (22), Luiz Filiphe Gonçalves Canuto and G. 

Janson (23) studied in their distinct articles the changes in the incisors’ position after their 

trials. Thus, MA. Cassis et al. found a retroclination of -3.86° (SD 5.29°) in the subjects 

treated with bonded spurs with high-pull chincup therapy. On the other hand, LF Canuto et al. 

achieved a palatal inclination of the patients’ incisors treated with bonded lingual spurs of -

3.71° (SD 4.97°) compared to an inclination of -1.58° (SD 5.77°) in patients under 

conventional lingual spurs. However, both studies used distinct measuring techniques on a 

different group of subjects presenting variable anterior open bite. Yet, it can be stated that the 

patients treated in these scientific studies with bonded spurs and high pull chin cup therapy 
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offered a greater retroinclination of their maxillary incisors compared to patients only treated 

with bonded lingual spurs (18,17). This important change in the maxillary incisors’ position is 

attributable to the effect of a decreased or even an elimination of the tongue thrusting habit. 

Both articles state that the change in the tongue’s position thanks to the use of the spurs has 

encouraged the retroinclination as well as the extrusion of the incisors; thus favouring a 

correction in the anterior open bite (40). 

Also, in the prospective study of F. Torres, R. Almeida et al. in 2010 (15) in which 

they compared removable (RPC) and fixed palatal crib (FPC) (associated with the use of high 

pull chin cup therapy), the authors reported that there was an extrusion and a verticalization of 

the incisors of both maxilla and mandible; the patients treated with fixed palatal crib and chin 

cup showed an extrusion of 1.3mm on average compared to the patients with a removable 

palatal crib and chin cup. Therefore, through the analysis of cephalometric data, it makes us 

conclude that the fixed palatal crib was 50% more efficient in producing an extrusion of the 

incisors than the removable one (15). Nevertheless, both appliances were able to correct the 

anterior open bite thanks to the palatal movement of the incisors. For instance, the authors 

reported that U1.NA° was of -6.13° in subjects undergoing treatment with the removable 

palatal crib compared to -3.01° in the other group treated with fixed palatal crib. Therefore, 

the patients treated with removable palatal crib showed twice more palatal tipping in their 

maxillary incisors than patients with fixed palatal crib. However, even if the removable 

palatal crib produced a greater palatal tipping, the overbite closure was higher in patients with 

fixed palatal crib thanks to the extrusion of the incisors (15). Therefore, this scientific article 

states that the fixed palatal crib associated to chincup was more advantageous in the closure 

of the overbite compared to the removable palatal crib. However, the RPC offered a greater 

retrusion of the incisors thus correcting the patients’ overjet (43).  
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The magnetic bite block (MBB) and the rapid molar intruder (RMI) that were 

previously discussed were both successful in the retrusion of the maxillary incisors. Thus, the 

authors underline that the angulation of the incisors decreased of -4.1° (SD 2.3°), going from 

105.6° (U1^SN) (SD 5.7°) in the magnetic bite block (MBB) group to 101.5° after the 

treatment. This reduction was more important in patients with MBB rather than rapid molar 

intruder (RMI): for instance, the retrusion of the incisors was of -1.2° (SD 4.5°). 

Consequently, it can be stated that the MBB group presented a difference of 2.8° in their 

retrusion compared to the RMI group. Both appliances produced an effective retrusion of the 

incisors, however patients treated with MBB presented a retrusion of more than twice the 

amount of RMI patients (41,44). Thus, this article suggests that MBB would be preferred in 

patients presenting an anterior open bite accompanied with an important protrusion of their 

maxillary incisors, therefore needing a higher retrusion of them (41).  

H. Turkkahraman and E. Cetin (42) showed that the retrusion of the upper incisors 

was greater in patient with the use of posterior bite block and high pull headgear therapy 

compared to the use of posterior bite block and vertical pull chin cup (PBB-VPC); for 

instance, in patients treated with high pull headgear, the incisors retruded (U1PP°) of -7.40 

(SD 5.72°) compared to -3.19° in patients treated with vertical pull chincup (SD 6.06°) (42). 

This might be due to the action of the high pull headgear, the authors describe it as having an 

action of distalisation and retrusion on the anterior teeth due to the labial bow of the appliance 

(42). Therefore, retrusion of the maxillary incisors is achievable in a greater way through the 

combined use of posterior bite blocks and high pull headgear. Consequently, both authors 

agreed on the positive effect of the bite block therapy in the correction of the anterior open 

bite, although both used different measuring methods on a distinct group of patients.  

3. Molars’ position 
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Molars’ movement present a drastic importance in the correction of the anterior open bite; 

thus, their intrusion can provide an ending of the malocclusion. However, not all appliances 

act on the posterior teeth.  

This is why in M.A Cassis, RR Almeida’s article (22), the perpendicular distance from 

the maxillary first molar mesial point to the palatal plane (U6-PP) and from the mandibular 

first molar mesial point to the GoMe line (L6-GoMe) showed similar values in treated 

patients and in the control group (22); for instance, the distance from the upper first molar to 

the palatal plane (U6-PP) was of 0.90 mm (SD 0.95mm) in the treated group and of 0.66 mm 

(SD 1.14 mm) in the control group, and L6-GoMe was of 0.75 mm (SD 0.61 mm) in the 

treated group compared to 0.54 mm (SD 0.58 mm) in the control group. Therefore, the 

authors state that the combination of bonded spurs and high pull chin cup therapy does not 

produce a statistically relevant change regarding the vertical intrusion of upper and lower 

molars. However, Luiz Filiphe Gonçalves Canuto, and G. Janson analysed a development of 

the vertical maxillary molars in patients treated with conventional spurs compared to bonded 

spurs; for instance, they found that Mx6-PP was of 0.61 mm (SD 0.71 mm) in patients treated 

with bonded spurs compared to 1.20 mm (SD 0.83 mm) in the subjects undergoing 

conventional spurs (23). Yet extra investigations must be clarified in order to assume if this is 

a standard effect of the conventional spurs (23). Logically, as the spurs are being located on 

the incisal region, their action on the molars’ position will not be relevant compared to 

appliances acting directly on the posterior teeth. 

In order to confirm that the fixed palatal crib could produce a higher anterior 

movement of the first maxillary molars, F. Torres et al. in 2010 (15) decided to measure the 

anteroposterior transposition of the maxillary molar. Hypothetically, one could think that the 

steady force of the tongue on the fixed palatal crib would generate a mesialization of the 
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molars, thus ending into a class II malocclusion, nevertheless this did not happen. Thus, U6-

PP varied on a mean of 0.88 mm in patients treated with removable palatal crib, and of 0.92 

mm in patients undergoing treatment with fixed palatal crib 1 year after the ending of the 

treatment. Therefore, the displacement of the first maxillary molars was not suggestive 

between both groups. The same authors conducted other studies in which they stated that the 

use of removable palatal crib did not promote a higher mesialization of the molars in 

comparison to patients without any treatment (15,45). 

Other reviews focus on appliances acting primarily on the posterior sector, thus 

providing the reader with relevant results regarding the molars’ change in its position.  

In Albogha et al. scientific article (41), they reported data regarding the position of the 

maxillary molars compared to the palatal plane; patients undergoing treatment with MBB 

presented a more important intrusion of their maxillary molars compared to patients with 

RMI. The mean U6-PP decreased of -0.4mm in MBB patients before treatment, compared to 

a change of 0.1mm in RMI group. Therefore the intrusion of the upper maxillary molar was 

more important in patients treated with MBB than RMI (41). Magnetic bite block appliances 

present more efficacy both at the dentoalveolar level and at the skeletal level compared to 

rapid molar intruders. This is probably due to the deformability and the elastic modulus of the 

rapid molar intruders, as they decrease with time. However, the force offered by magnetic bite 

block system is constant (41). 

In 2016, Insabralde et al. (46) performed a cephalometric study on 107 school children 

in order to affirm the dentoskeletal effect of the various therapies comparing the following 

appliances: the removable palatal crib, the bonded spurs and the high pull chin cup therapy in 

growing subjects presenting AOB. They analysed that patients undergoing treatment with the 

chin cup therapy presented a maxillary molar intrusion (U6-PP) of -0.35 mm (SD 1.01 mm) 
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and a mandibular molar intrusion (L6-PM) of -0.12 mm (SD 0.97 mm). On the other hand, in 

patients treated with spurs or with removable palatal crib, they ended with an extrusion of 

both their maxillary and mandibular molars: the values were respectively of U6-PP: 0.40 mm 

(SD 1.05 mm), 0.65 mm (SD 1.41 mm), and L6-MP: 0.11 mm (SD 0.96 mm), and 0.73 mm 

(SD 1.21 mm).  They determined that the removable palatal crib and spurs corrected the 

dental AOB and additionally, the chincup controlled the vertical intrusion of maxillary molars 

thus producing an important decrease in the vertical facial height. Thus it can be understood, 

through the analysis of this scientific article, that chincup therapy should be used with other 

appliances in order to benefit from both dental and skeletal effects (46).  

 

 

 

4.  Alteration of the hyper divergent growth pattern 

Finally, changes in the growth pattern are usually present in patients treated for an 

anterior open bite malocclusion. In the treated group of Michelle Alonso Cassis, Renato 

Rodrigues de Almeida, Guilherme Janson, Renata Rodrigues de Almeida-Pedrin  and Marcio 

Rodrigues de Almeida (22), the Ar.GoMe (°) diminished of -1.23° (SD 2.13°), but it 

increased of 0.22° (SD 1.62°) in the control group. The decrease in the gonial angle was more 

important in the treated group than in the control group; this could have possibly happened 

due to the better fulfilment of the patients.  

Besides, we previously mentioned that anterior open bite is frequently associated with 

an increase in the vertical growth (29). Therefore, the second article conducted by Luiz 

Filiphe Gonçalves Canuto, and G. Janson in which they compared the effects of bonded and 

conventional lingual spurs, clearly states that these patients require another treatment 
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approach coordinated at the vertical control of the facial growth. This is why chincup 

treatment is demonstrated by many authors as an important appliance in the control of the 

vertical growth pattern (22,23,47). 

The authors F. Torres, R. Almeida, R. Almeida-Pedrin, F. Pedrin and L. Paranhos, in 

2010 (15) in the study of the fixed and removable palatal crib revealed that the points 

SN.GoGN, SN.PP and NS.Gn did not exhibit critical modification between both groups. This 

was also the case for cephalometric data such as SNA, Co-A, SNB, Ar-Go, Ar.GoMe, CO-Gn 

and ANB; they were not described by the authors as significant regarding the changes in 

maxillary and mandibular skeletal component. Therefore, palatal cribs, as previously 

mentioned, produce an effect more focused on dentoalveolar components, thus not affecting 

skeletal elements (15). 

 

In the study comparing the magnetic bite blocks versus the adjusted rapid molar 

intruders (41), the majority of the patients presenting hyper divergent growth problems also 

have a high posterior dentoalveolar height (48). The SN-PP° in patients undergoing treatment 

with MBB decreased of -0.6° (SD 1.1°) compared to patients treated with RMI in which the 

decrease was of -1.4° (SD 1.3°). Therefore, through the study of this scientific paper, it can be 

highlighted that RMI presents a greater effect on the palatal plane; producing a larger rotation 

of the occlusal plane in comparison to the MBB.  

 

b. Camouflage treatment of anterior open bite  
 

In advanced cases in which interceptive treatment cannot provide a sufficient 

correction of the anterior open bite malocclusion, camouflage therapy can be considered as an 

additional option. For instance, multiple mild cases of anterior open bite can be corrected 
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through the use of fixed appliances that could provide dental movements without acting on 

the skeletal characteristics. This is why treatments that include the use of mini 

implants/miniplates, dental extractions, or even multiloop edgewise archwire appliance can 

provide the clinician with an adequate camouflage therapy. We will therefore analyse and 

discuss the various options available regarding non-surgical treatments in the correction of the 

anterior open bite. 

1. Skeletal anchorage system 

 

The skeletal anchorage system which consists of miniplates made of titanium, are 

provisionally implanted into the upper or the lower jaw, serving as an anchorage; thus, 

helping in the achievement of posterior teeth intrusion. The AOB closure can be achieved 

through the intrusive movement of the molars and the extrusion of the incisors. Moreover, it 

is known that the intrusion of the dentoalveolar elements is more stable than its extrusion 

(49).  

Therefore, Chunlei Xun et al.  in 2007 (5),  through the use of microscrew anchorage aimed in 

closing the skeletal anterior open bite. In their study, patients were aged 18.7 years old as a 

mean, and presented a class II malocclusion associated with an anterior open bite. For 

instance, the overbite was increased by 4.2mm compared to the initial overbite which was -

2.2mm, thus allowing a closure of the AOB (5).  

Moreover, Shingo Kuroda et al. in 2005 (50) performed a comparison between 

skeletal anchorage and orthognatic surgery in adults in order to treat the anterior open bite 

(50–52). Their study consisted of 23 non growing subjects with a mean age of 21.6 years old, 

presenting an anterior open bite of more than 3.0mm. They showed through their study that 

the closure of the anterior open bite can be achieved in a agreeable way with skeletal 

anchorage implants. The overbite was increased of 6.8mm (SD 1.7mm) in patients treated 
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with implants, and 7.0mm (SD 2.5mm) in patients treated surgically; therefore statistically, 

both groups of patients achieved a similar increase in their overbite. However, treatment 

duration was shorter and more pleasant for patients going through skeletal anchorage implants 

rather than surgery (50); treatment lasted 27.6 months in the implant group wherease it was 

extended to 33.5 months in patients treated surgically. Thus, these literature studies depict 

that microscrew skeletal anchorage is prefered in comparison to orthognatic surgery in the 

increase of the overbite (5,50).  

On the other hand, mutiple authors in Hiroshima in 2019 (53) performed a case report 

in which they underlined the therapeutic possibility in order to cure a patient presenting an 

open bite through the use of miniscrews and the extraction of molars. In this case, the patient 

additionally presented a temporomandibular joint disorder. After 36 months, the overbite 

increased from an initial of -6.0mm to 1.5mm (53). In agreement with the previous papers, it 

can be said that the use of miniscrew and dental extractions are efficient in the treatment of 

severe cases in non growing patients with anterior openbite.  

Nevertheless, it is of a big importance to underline the movements that occur 

regarding the incisors’ position. Thus, in Chunlei Xun’s paper (5), the authors showed that the 

upper maxillary incisors had an extrusion of 1.3mm (SD 1.0mm) and a retroinclination of 5.0° 

(SD 5.1°) without any elastics (5). S. Kuroda, Y. Sakai, N. Tamamura et al. in 2007 (50) 

exposed that in patients treated with skeletal anchorage implants, the incisors were not 

elongated compared to the patients treated surgically; nevertheless both treatments provided a 

closure of the anterior open bite (50). Moreover, patients presenting an anterior open bite 

usually present an elongated face, thus the extrusion of the anterior teeth can accentuate this 

condition. This is a supplementary reason why Shingo Kuroda et al. (50) prefered using 

implant screw in order to close the anterior open bite rather than performing surgery. 
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Convincingly, it can be understood that both scientific articles agreed on the statement that 

incisors can be certainly retruded without the need of performing orthognatic surgery (5,50).  

 As previously mentioned, the intrusion of maxillary and mandibular molars is a 

complex mission for the practitioners in the closure of the AOB; this is mostly due to the lack 

of vertical anchorage. This is the reason why many authors were able to provide an intrusion 

of the posterior dentoalveolar region through the use of miniscrew anchorage (5,50,54). For 

instance, upper molars were intruded on a mean of -1.8mm and mandibular molars of -

1.2mm, according to Chunlei Xun et al. (5). Additionally, S. Kuroda et al. (50) showed a 

great intrusion of maxillary and mandibular molars through the application of the skeletal 

anchorage compared to surgery; the molars intruded of -2.3mm (SD 2.0mm) whereas with 

surgery they did not present such great intrusion, leading to a change in the U6/PP from 

29.0mm pre-treatment to 29.02mm post-treatment. Therefore, statistically talking, skeletal 

anchorage is accordingly more efficient in performing intrusion of the molars compared to 

surgical procedures (5,50), thus producing an anticlockwise rotation of the mandible.  

Consequently, both authors agreed on the use of skeletal anchorage systems in order to 

achieve a proper intrusion of maxillary and mandibular molars.  

Besides, studies conducted by Lee TC et al. in 2008 (54) also underlined how the use 

of titanium miniplates and miniscrews can promote an important application in the treatment 

of the anterior open bite (3). It is depicted through their work that the application of titanium 

L-shaped miniplates for anchorage can produce a rapid intrusion of mandibular molars (49,3). 

This intrusion was rapidly achieved through 5 months (3), which was slightly faster than 

Chunlei Xun’s study whom completed it in a mean of 6.8 months (5). Additionally, the case 

report of M. Kaku et al. (53) described the molars’ intrusion using microscrew anchorage 

therapy and extraction in order to correct the anterior open bite. The upper molars were 
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intruded by 1mm (53). Therefore, just as C. Xun et al. (5) mentionned beforehand, the use of 

microscrew anchorage can produce an intrusion of maxillary and mandibular molars; closing 

the AOB, through the counterclock wise rotation of the mandible (5,53).  

 

 

 

 

Fig 16. 

Representation 

of molar 

intrusion(51)      

Fig 17. 

Implants used as anchorage system(51) 

2. Skeletal anchorage vs. Surgery 

 

Nevertheless, it is important to underline that through the performance of surgery by S. 

Kuroda, Y. Sakai, N. Tamamura et al. (50), the authors were not able to decrease the 

mandibular plane angle, however this could be achieved while using implants for skeletal 

anchorage. Thus, the mandibular plane angle decreased of -3.3° (SD 1.5°) in patients treated 

with implants for skeletal anchorage (28). This skeletal change was also present in ChunLei 

Xun et al. (5) study; the mandibular plane angle reduced considerably by a mean of -2.3° (SD 

0.8°) (5), therefore statistically talking, the use of microscrew anchorage and implants provide 

a greater reduction of the mandibular angle plane in comparison to surgical procedures. Also, 

M.Kaku et al. (53) stressed that the intrusion of the molars produced a counterclockwise 

rotation of the mandible. 
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3. Extraction 

 

Multiple orthodontists took into consideration dental extractions in order to treat the anterior 

open bite.  

G.P Cortez et al. performed a case report in 2015 in which they analysed the AOB 

treatment outcomes after the extraction of the first molar (56). The patient was a women of 18 

years presenting a skeletal AOB with a negative overbite of -1mm. After performing a 

multidisciplinary therapy a 2 mm positive overbite was achieved 2 years later. K.F Oliveira et 

al. (57) also completed an article report in which they studied the case of a 19 years old 

patient presenting a skeletal AOB and a class II intermaxillary relationship. The authors 

performed the extractions of the first molars both in the upper and lower maxilla. Results 

favoured the closure of the AOB after the application of this protocole: thus, the overbite 

increased from an initial value of -5.0 mm to a final positive overbite of 0.7 mm, incisors 

were retroclined (1.NA°) from 21.9° initially to a post therapy value of 18.2° (57). It is 

significant to take into consideration the changes that occurred in the posterior dentoalveolar 

region; the posterior teeth were not extruded and the mandibule achieved an anticlockwise 

rotation. Therefore, it can be stated that regardless of their measuring methods, both authors 

agreed on the application of this treatment protocol in the closure of the anterior open bite.  

Even though molars may present a drastic role in Angle’s relationship, the correct pre-

extraction diagnosis and treatment plan can be favourable for the patient and help achieve 

agreeable esthetic results (56,57). Nevertheless, this treatment option cannot be applied to all 

patients, there are conditions that make patients more or less favourable to undergo 

extractions; thus in 1995, Sarver and Weissman (58) stated that patients could undergo dental 

extraction if they present the following criteria: 

- Proclined maxillary and mandibular incisors 
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- Small gingival exposure while smiling 

- Physiologic craneofacial relationship 

- A maximum of 2-3 mm of upper incisor exposure while being at rest 

 

4. Multiloop Edgewise Archwire Therapy (MEAW) 

 

Finally, an alternative treatment option can be stated for the treatment of the anterior 

open bite; the multiloop edgewise archwire therapy (MEAW). In 1987, Kim presented the 

following therapy which consists in the use of a rectangular arch associated with multiple 

loops and combined with intermaxillary vertical elastics in the anterior sector (2).  

In a study performed by Gerson Luiz Ulema Ribeiro et al.  in 2010, the authors aimed 

in describing the treatment results achieved thanks to the application of the MEAW protocol 

(59). The patient was a 14 years old female, presenting a class III intermaxillary malocclusion 

and an anterior open bite of 3.5 mm. The clinicians achieved a closure of the AOB after 3 

years of therapy, and the following results were obtained; the patient achieved a positive 

overbite, the incisors were retroclined from an initial angle of 19° to 11° and the incisor 

mandibular plane angle reduced from 97° to 83° meaning that the lower incisors were 

retroclined (59). Additional studies are needed in order to clarify molar intrusion thanks to 

this treatment (2,28).  

Moreover, Toshiya Endo et al. performed a study in which they analyzed the 

cephalometric modifications observed in subjects presenting AOB and treated with MEAW 

therapy (60). The patients overbite increased considerably going from an initial negative 

value of -0.8mm (SD 1.3 mm) to a final post-treatment overbite of 1.6 mm (1.1 mm). 

Therefore, positive overbite was achieved, however this was also thanks to the extrusion of 

the incisors; for instance the lower mandibular incisors L1-ML extruded by 1.5 mm (SD 2.3 



  31 

mm) (60).  

Therefore, both authors agreed that the use of MEAW therapy could provide an 

adequate correction of the anterior open bite, even though their active treatment technique 

was different; for instance Ribeiro et al. used a stainless steel archwire of 0.019” X 0.026”, 

wherease Toshiya et al. used an appliance of  stainless steel archwire made of 0.016” X 

0.022” (59,60).  

Therefore, through the study of this scientific article, it can be stated that MEAW can be used 

in the treatment of the AOB. Nevertheless, this therapy presents various disadvantages: for 

instance the clinician needs an important compliance from the patient as the elastics need to 

be worn for a big amount of time daily (59).  

 

 

 

 

Fig 18. Multiloop Edgewise 

Archwire Therapy with vertical 

elastics placed (61) 

c. Stability of Open bite correction 
 

One of the main concerns of the clinician is the longstanding stability of the correction of the 

anterior open bite. As previously discussed, many treatment possibilities are available in the 

literature in order to treat the anterior open bite, nevertheless, very few of them assure the 

orthodontics with a long-term stability (62).  

For instance, G. Janson, FP Valarelli et al. (63) found that in their patients treated with 

extraction revealed a stability of 74.2% compared to the patients treated without extractions 
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(61.9%) (63). On the other hand, authors such as D. Remmers et al. (62), P. Salehi et al. (64), 

S. Geron et al. (65), performed studies in which they did not conclude with statistical 

difference concerning the stability of the AOB in patients treated with or without extraction 

therapy (62,64,65).  

Besides, in 2012, M. Teittinen et al. (66) affirmed that patients presenting class II 

malocclusions and long face appearances had a higher tendency to relapse compared to 

patients presenting a class I or a class II intermaxillary relationship. This is probably due to a 

need of an important mandibular increase in these patients thus ending in a drastic anterior 

open bite relapse. Also, the same authors displayed in their study that patients with class II 

malocclusion but with low facial heights had less relapse compared to class III patients 

presenting increase mandibular plane angles (66).  

Y. Al-Thomali et al. (30) declared that LeFort I osteotomy in order to reposition the 

maxilla presented a higher stability in regard to mandibular sagittal split osteotomy (30). 

Thus, in the three distinct studies performed by L. Espeland et al. (67) , M. Teittinen et al. 

(66) and K. Swinnen et al. (68), the authors carried out surgical LeFort I osteotomy alone, and 

the stability of the anterior open bite correction varied between 87.9% to 100% (66–68). On 

the other side, studies that conducted multiple LeFort I osteotomy and surgeries of both 

maxillae showed a lower stability (70-75%) compared to the patients treated with one single 

LeFort I Osteotomy (65,66,69).  

In the work of MA Cassis et al. (34), the authors evaluate the stability of the AOB 

treatment of patients treated with bonded spurs and high pull chin cup and the therapy offer a 

stability of 96% after 3 years post treatment (34).   

Zuroff et al. (70) performed a study in which they assessed the post non-surgical 

treatment stability of AOB after using 10 years of retention. They underlined that prediction 
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could not be done regarding which patients would present a higher post treatment stability 

while assessing pre-treatment information (70).  

Therefore, little evidence is available on the stability of the results and only a few 

studies have reported therapeutic stability over time.  

 

d. Limitations 
 

Through this literature study, a lack of standardization can be noticed; for instance, 

each article studies different ranges of age. Additionally, each author will depict cases of 

anterior open bite with a diverse open bite value (in mm). Also, every study will take into 

consideration a specific number of patients, for example C. Xun et al. evaluated 12 patients 

(5), whereas H. Albogha performed their study through 15 patients (41). Besides, multiple 

comparative study did not make any differentiation regarding skeletal or dental anterior open 

bite; for instance, this was the case for LFG. Canuto’s et al. report (23). Moreover, it can be 

analysed that some articles (23) took into consideration habits such as for instance tongue 

sucking or tongue thrusting, nevertheless other authors such as H. Turkkahraman et al. (42) 

did not.  

This lack of standardisation could bring a significant error therefore leading to a decreased 

reliability and less consistency in the quality of this literature review. 

V. CONCLUSION 
 

 

1. Current orthodontics highlight that the treatment of the anterior open bite is not 

restricted to one single treatment protocol or to a specific appliance; for instance, 

multiple treatment plans are advised for its correction.  

As described, clinicians can choose between an interceptive or a camouflage technique 
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depending on their patient’s age, the cephalometric characteristics and on the anterior 

open bite severity. Thus, treatments can include the use of spurs (bonded or 

conventional), magnetic bite blocks, fixed or removable palatal cribs, all possibly 

combined with vertical chin cup therapy. Moreover, these interceptive treatments last 

on an average of 12 months in order to achieve acceptable results. 

Additionally, the orthodontist could also choose to perform dental extraction, or use a 

skeletal anchorage technique, or even apply the multiloop edgewise archwire therapy 

in order to treat the subjects’ malocclusion. Temporary anchorage devices are 

considered to be highly effective options when compared to surgical therapeutic 

alternatives. Therefore, it is not compulsory to undergo radical fixed orthodontic and 

surgical treatment in order to treat an anterior open bite.  

Although numerous approaches are available, the majority of them are based on small 

samples and important discrepancies between the variables exist, thus a statistically 

evidenced based review recommending a gold standard treatment option is absent. 

 

2. Cephalometric variations have been distinguished in the scientific studies and it can be 

stated that respectful to the overbite changes; the literature review noted an average 

increase ranging from 3.1 mm to 5.44 with interceptive treatment. Besides, patients 

undergoing treatment with temporary anchorage device experienced a mean increase of 

their overbite ranging between 4.2 and 6.8mm, therefore offering a very good option in 

anterior open bite correction. On the other hand, incisors were retruded in the majority 

of the scientific reviews, ranging from -2.8° to -3.86°, maxillary molars were intruded 

in an average of 0.83 mm and mandibular molars of 0.75mm. Retrusion and extrusion 

of incisors achieved greater cephalometric changes compared to posterior teeth 
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intrusion, although this last treatment option seems to be more stable and help reduce 

facial height. Finally, it can be highlighted that most of the changes are localized on the 

dentoalveolar region; skeletal improvement is tougher to achieve and happens usually 

in small increments (such as mandibular plane changes for instance).  

 

3. One of the fundamental issue of the anterior open bite treatment is its stability. This 

last one is linked not only to the treatment choice, but also to the management of the 

various variables which intervene in the aetiology of this malocclusion. Indeed, the rest 

position of the tongue is an important parameter, as well as other habits, presenting a 

significant impact in the long-term stability of the treatment. Only a few studies have 

drawn a therapeutic stability over time, underlying that relapse is present in 

approximately 20-25% of the treatments. Insufficiency regarding a long-term posterior 

treatment stability in anterior open bite relapse is present, thus, leading to various 

conclusions. 

 

 

 

 

 

Social Responsibility 
 

Nowadays, a vast number of the population will present various habits such as digit 

sucking habit, tongue thrusting or chronic mouth breathing amongst many others, which 

could produce apical base alteration, thus leading to an anterior open bite malocclusion. The 
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anterior open bite treatment has received insufficient attention in the literature despite its great 

social implication. In spite of its universal variability, it is a highly frequent malocclusion 

provoking multiple complications for the patient, being not only aesthetic but also functional. 

For instance, it is known that the anterior open bite can render the occlusion less 

physiological, leading to postural problems. Additionally, patients will present mastication 

and phonation abnormalities which will decrease their quality of life.  

This issue is of great importance since the unsatisfactory results and the relapse of the 

treatment are common in the orthodontic sector.   

This thesis reviews the relevant existing literature, insisting particularly on the anterior 

open bite prevalence and aetiological factors. The analysis of the cephalometric variations as 

well as the treatment modalities are highlighted with the aim of offering clinicians a gold 

standard treatment plan in order to decrease the prevalence of this malocclusion.  
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- 30 patients,  
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- AOB -3.93 
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• palatal tipping of 

max.Inc 

• vertical dentoalv. 

development of the 

upper and lower 

incisors 
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« Orthodontic and orthopedic treatment for anterior open bite in children »  
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Assess the effect 

of molar 

intrusion with 
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anchorage 

devices on the 
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mandibular 

rotation during 

AOB treatment 

in the permanent 
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-Systematic 

review  

-inclusion 

effects of 

posterior teeth 

intrusion on 

the vertical 

facial 

morphology 

with open bite 

malocclusion 

in the 

permanent 

dentition.  

Meta-analysis 

was not 

possible due to 

dissimilarity 

and 

heterogeneity 

among the 

included 

studies. 

5/12 studies used 

miniplates and 7 
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Mandibular 
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Poor evidence show 
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effectiveness 
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anchorage for 
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posterior 
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AOB. 

 

12 patients (aged 
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- Class II skeletal 
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Self-drilling 
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posterior mid- 
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leading to 
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is a simpler procedure, 

minimally invasive, 
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maxillary incisor 

protrusion was 

preferred with MBB.  
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Authors & 

Date 

 

Description of 

the study 

 

Materials 

 

Results 

 

Conclusion 

Luiz Filiphe 

Goncalves 

Canuto, 

Guilherme 

Janson, 

Niedje 

Siqueira de 

Lima, 

Renato 

Rodrigues 

de Almeida, 

and Rodrigo 

Hermont 

Cancado   

 

2016 

Relate the 

isolated effects 

of BLS and 

CLS on the 

craniofacial 

and 

dentoalveolar 

centers of 

patients in the 

mixed 

dentition with 

AOB.   

 

68 subjects with 

AOB (equal or > 

than 1mm) and Class 

I malocclusion, 6 

and 11 years 

Group 1: 20 patients 

treated with BLS 

with a mean initial 

age of 9.31 years 

(SD, 1.17). Group 2:  

21 patients treated 

with CLS with a 

mean initial age of 

9.22 years (SD, 

1.62).  

The control group 

(group 3): 27 

untreated subjects.  

One-way analysis of 

variance tests 

followed by Tukey 

tests were used for 

intergroup 

cephalometric 

comparisons. After 1 

month of treatment, 

patient acceptance of 

the spurs was 

evaluated with a 

questionnaire  

There were 

significantly 

greater overbite 

↑ in the 

experimental 

groups than in 

the control 

group. Subjects 

with BLS 

showed 

significantly 

better accep- 

tance than 

patients with 

CLS during 

chewing and 

eating.  

 

The 2 appliances 

offered overbite ↑ 

during early open-bite 

treatment. After a 

week of TT, 92.5% of 

the children had 

adjusted to the spurs.  

 

 

 

 

 

 

 

 

“Dentoalveolar comparative study between removable and fixed cribs, associated to 

chincup, in anterior open bite treatment” 
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Authors & 

Date 

 

Description 

of the study 

 

Materials 

 

Results 

 

Conclusion 

Torres, 

Fernando 

César 

de Almeida, 

Renato 

Rodrigues 

de Almeida-

Pedrin, 

Renata 

Rodrigues 

Pedrin, 

Fernando 

Paranhos, 

Luiz Renato 

 

 

2012  

 

Compare the 

dentoalveolar 

effects due to 

RPC+C and 

FPC+C, 

combined with 

chincup in 

growing 

patients with 

AOB. 

 

Groups of 30 

patients, mixed 

dentition with 

similar age and 

cephalometric 

criterias  

Group 1 (RPC+C) 

initial mean age of 

8.3 years + mean 

AOB of 4.0 mm.  

Group 2 (FPC+C) 

initial mean age of 

8.54 years + mean 

AOB of 4.3 mm.  

The evaluation 

period: 12 months 

between initial (T1) 

and second lateral 

radiograph (T2). 

The T2-T1 were 

compared 

cephalometrically in 

the 2 groups using 

the non-paired t-

test. 

 

Vertical changes 

in the posterior 

dentoalveolar 

region were 

similar between 

the groups (about 

1 mm) and no 

significant 

differences were 

found in molar 

mesialization. 

The FPC+C 

group had in 

average 1.6 mm 

more 

improvement of 

the overbite as a 

result of greater 

maxillary incisor 

extrusion (1.3 

mm). Patients in 

this group also 

presented less 

lingual tipping of 

maxillary 

incisors and 

more mandibular 

incisors 

uprighting. 

 

The FPC+C 

combination was more 

efficient in the 

correction of the 

negative overbite 

mainly due to greater 

extrusion of the 

maxillary incisors. 

However, the RPC+C 

gave better upper and 

lower incisor 

inclination, and so 

more adequate overjet. 

 

 

 

 

 

 

 

 

 

 

 

“Effects of palatal crib and bonded spurs in early treatment of anterior open bite: A 

prospective randomized clinical study” 
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Authors & 
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of the study 

 

Materials 

 

Results 

 

Conclusion 

Leite, 

Juliana S. 

Matiussi, 

Luciano B. 

Salem, 

Anne C. 

Provenzano, 

Maria G.A. 

Ramos, 

Adilson L. 

   

 

 

Evaluate the 

overbite 

correction of 

FPC and 

BLS in the 

early TT of 

AOB in 

mixed 

dentition 

analyzing 

the dental + 

skeletal 

cephalometri

c 

measurement

s  

 

 

Patients with AOB and 

a mean age of 8.23 

years.  

Divided in 3 groups:  

1. control  

2. palatal crib  

3. spur  

Data from the lateral 

teleradiography was 

obtained at the 

beginning, at 6 

months, and after 1 

year.  

The cephalometric 

analysis through Cef-X 

program, studying 

values of SNA, SNB, 

ANB, SnG oGn, 1.PP, 

IMPA, nasolabial 

angle, overbite, and 

overjet. Intergroup and 

intragroup 

comparisons were 

obtained via one-way 

analysis of variance. 

 

Similar initial 

AOB. At 6 

months and then 

after 1 year all 

groups showed 

better overbite. 

Only the crib 

and spur groups 

had positive 

overbite. No 

cephalometric 

measurements 

changed 

significantly 

over the period 

analyzed.  

 

FPC and BLS are 

simple + effective for 

the treatment of AOB 

with the advantage 

given to the FPC. 
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“Dentoskeletal changes associated with fixed and removable appliances with a crib in 

open-bite patients in the mixed dentition” 
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Authors & 

Date 

 

Description of the 

study 

 

Materials 

 

Results & 

Conclusion 

Giuntini, 

Veronica 

Franchi, 

Lorenzo 

Baccetti, 

Tiziano 

Mucedero, 

Manuela 

Cozza, Paola 

 

2008 

Aim: compare the 

effects of the Q-

H/C appliance 

and a removable 

plate with a crib 

(RP/C) in patients 

with dentoskeletal 

AOB  

 

Samples: 20 subjects.  

Lateral cephalograms were 

analyzed pre-treatment (T1) and 

post-treatment (T2).  

T1 age: 8.4 years, and the mean 

duration of TT was 1.5 years in 

both groups.  

The T2-T1 changes in the 2 groups 

were compared with a 

nonparametric test for independent 

samples 

Both the Q-H/C and 

the RP/C appliances 

produced favorable 

dental effects. 

However, Q-H/C 

being a non-compliant 

appliance, produced 

more favorable 

vertical skeletal 

changes.  

 

 

 

“Treatment of severe anterior open bite with skeletal anchorage in adults: Comparison 

with orthognathic surgery outcomes” 

 

 

 

Authors & 

Date 

 

Description 

of the study 

 

Materials 

 

Results 

 

Conclusion 

Kuroda, 

Shingo 

Sakai, 

Yuichi 

Tamamura, 

Nagato 

Deguchi, 

Toru 

Takano-

Yamamoto, 

Teruko 

 

 

2007 

Aim: compare 

TT outcomes in 

patients with 

severe AOB 

treated with 

molar intrusion 

by using TAD 

or with 

orthognathic 

surgery.  

 

23 subjects with 

OB < -3.0 mm 

were treated with 

TAD or with 

LeFort I 

osteotomy 

combined with 

mandibular 

osteotomy 

Pre + 

posttreatment 

lateral 

cephalograms 

were compared. 

 

Incisors were 

elongated in the 

surgically treated 

subjects 4.6 mm 

No important 

differences in the 

TT between TAD 

and surgery, with 

reduced facial 

heights of 4.0 and 

3.8 mm, and ↑ 

OB of 6.8 and 7.0 

mm 

Molar intrusion with 

TAD is easier and 

more useful than 

surgery in the TT of 

patients with severe 

AOB. 

 

 

PBB-VPC (“posterior bite block-vertical pull chin cup”) vs. PBB-HPH (“posterior bite 

block-high pull headgear”)” 
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Authors & 

Date 

 

Description of 

the study 

 

Materials 

 

Results 

 

Conclusion 

Turkkahrama

n, Hakan 

Cetin, Ebru 

 

Aim: compare 

the results of 

PBB-VPC and 

PBB-HPH in 

the early TT of 

AOB  

 

Retrospective 

study  

- use pre and post 

TT (T1) and (T2) 

lateral 

cephalometric 

Xray of 28 

patients treated 

with PBB-VPC or 

PBB-HPH and 14 

age-matched 

control patients 

with AOB. TT 

changes were 

calculated with 20 

measurements 

Intergroup 

comparisons with 

ANOVA, & post 

hoc Tukey done. 

No ≠ in AOB 

closure between 

the 2, but both 

had ↑ in overbite 

than the controls. 

The PBB-HPH 

group showed 

more upper 

incisor retraction 

than the control 

group  

The 2 TT groups 

had less lower 

incisor retraction 

than the controls, 

and 

more retraction 

in the PBB-HPH 

group was found  

 

Both PBB-VPC and 

PBB-HPH were 

efficient in the initial 

TT of AOB.  

Retrusion of the 

upper/lower incisors + 

the ↑ of the upper 

anterior dentoalveolar 

height were obvious 

findings in the PBB-

VPC group. In the 

PBB-HPH group, 

forward maxillary 

growth was ↓, ANB 

and overjet were ↓, 

and the upper + lower 

incisors were 

significantly retruded. 
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therapy in growing children with anterior open bite” 
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Authors & 

Date 

 

Description 

of the study 

 

Materials 

 

Results 

 

Conclusion 

Insabralde, 

Natalia 

Martins 

De Almeida, 

Renato 

Rodrigues 

Castanha 

Henriques, 

Jose 

Fernando 

Freire 

Fernandes, 

Thais Maria 

Flores-Mir, 

Carlos 

De Almeida, 

Marcio 

Rodrigues 

 

 

2016 

Assess 

dentoskeletal 

effects of 

different 

AOB TTs in 

children 

 

-cephalometric study 

observing changes  

from various TTs on 

77 growing children 

with AOB.  

-control group used 

for comparision. -

Lateral 

cephalograms were 

available pre/post 

treatment  

-sample was divided 

into 4 groups:  

1. RPC + chincup  

2. BLS + chincup  

3. chincup  

4. nontreated control  

 

Statistical 

comparisons 

between 4 groups 

were performed on 

T1 and the TT 

changes using 

analysis of variance 

with Tukey's post 

hoc tests. 

 

No significant 

changes in 

skeletal 

variables were 

present in the 

groups, except 

for LAFH ↑ in 

G1. Overall, 

effects in all of 

the treated 

groups were 

exclusively 

dentoalveolar.  

Big OB ↑ was 

present in G1 & 

G2 in 

comparision to 

G3 & G4.  

The maxillary 

incisors in G1: ↑ 

palatal tipping, 

retrusion, and 

vertical 

dentoalveolar 

development + ↑ 

lingual tipping 

among 

mandibular 

incisors.  

 

-RPC provided a 

development in OB 

(97.5%), followed by 

BLS (84.5%).  

-chincup-only group 

no positive OB 

effects. 
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dentition » 
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Authors & 

Date 

Description 

of the study 

Materials Results Conclusion 

Janson, 

Guilherme 

Valarelli, 

Fabrício 

Pinelli 

Beltrão, 

Rejane 

Targino 

Soares 

de Freitas, 

Marcos 

Roberto 

Henriques, 

José 

Fernando 

Castanha 

 

2006 

Aim: compare 

the long-term 

stability of AOB 

extraction and 

nonextraction 

TT in the 

permanent 

dentition, 

through 

cephalometric 

study.  

 

Group 1: 21 

patients TT without 

extractions,  

Group 2 31 patients 

TT with extractions 

who had 

orthodontic 

treatment with 

fixed appliances. 

Cephalometric 

studies were done 

pretreatment, 

posttreatment, and 

postretention.  

-independent t tests 

were performed. 

The n° of patients 

significant relapse 

AOB was 

compared between 

the groups with 

chi-square tests. 

 

Upper incisors 

had better 

retraction, and the 

mandibular 

incisors had 

higher retraction 

and lingual 

tipping, and less 

extrusion in the 

extraction group. 

In the 

posttreatment 

period, the 

extraction group 

demonstrated 

statistically 

greater stability of 

the overbite.  

-No statistical 

difference in the 

% of patients with 

clinically 

significant relapse 

of the OB 

between the 

groups.  

 

OB through the 

extraction treatment 

had higher stability of 

the overbite than open-

bite nonextraction 

treatment. 
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