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Abstract 

Introduction: This case study documents the early orthodontic treatment of a Class III 

malocclusion with mesial bite using a U-Bionator and 2+4 appliance, analysing skeletal and dental 

changes over eight years to describe the observed course in a single patient. Effectiveness or 

prevention of later invasive procedures cannot be inferred from this case but is discussed in the 

context of the existing literature. 

Methods: A longitudinal case-study design was employed, following a patient born in 1998 from 

early mixed dentition (2005) through long-term follow-up (2013). Standardised cephalometric 

analysis measured SNA, SNB, and ANB angles, Wits values, and dental inclinations. Treatment 

consisted of a U-Bionator, used with the aim of promoting sagittal maxillary development, 

combined with a 2+4 appliance for mandibular dentoalveolar stabilisation. Treatment was 

monitored regularly and outcomes were documented systematically. 

Results: Initial cephalometric analysis showed a severe Class III relationship (ANB = -7.3°, Wits = 

-8.2 mm). After two years of treatment, the ANB angle improved to -4.0°, the Wits value changed 

to -7.5 mm, and the SNA angle increased from 80.3° to 82.3°. At the eight-year follow-up, the 

sagittal relationship remained improved compared with baseline (ANB = -2.5°, Wits = -5.4 mm, 

SNA = 83.1°); orthognathic surgery was not performed during the observation period. 

Conclusions: Early orthodontic intervention using functional appliances was associated with 

improved sagittal measurements that remained better than baseline over the follow-up period in 

this patient. Orthognathic surgery was not undertaken during follow-up. This case illustrates the 

potential role of growth modification during mixed dentition; however, generalisable conclusions 

regarding effectiveness, prevention of surgery, cost-effectiveness, or public-health impact require 

larger controlled studies. 

 

Keywords: Class III Malocclusion; Early Orthodontic Treatment; Functional Appliances; Growth 

Modification; Malocclusion; Orthodontics; Preventive Dentistry; Public Health Dentistry. 

 

Cite this paper as: Eberhard D. Early Orthodontic Treatment of Mesial Bite Position: A Case Study with Public Health 

Relevance. Adv Med Psychol Public Health. 2026;3(4):336-347. doi: 10.5281/zenodo.21761099 

Received: 10 March 2026; Revised: 15 April 2026; Accepted: 30 May 2026; Published: 02 August 2026 

mailto:dieter_eberhard@web.de


AMPPH is published by the INAMPPH (International Network for the Advancement of Medicine, Psychology and Public Health) 

https://ampphealthjournal-network.org  
 

 

337 

 

INTRODUCTION 

Mesial occlusion, also known as Class III malocclusion, is not only one of the greatest challenges in orthodontic 

treatment, but also has significant public health relevance. It is characterised by a forward displacement of the mandible 

relative to the maxilla, often associated with a retrognathic maxilla, mandibular prognathism or a combination of both. 

Clinically, this manifests itself as a reverse anterior overbite, or crossbite [1]. If left untreated, it can lead to long-term 

functional limitations and psychosocial stress, which have a negative impact on the quality of life of those affected [2,3]. 

In addition, inadequate or delayed treatment can result in higher follow-up costs for the healthcare system, especially if 

surgical corrections are necessary later on. Early, evidence-based treatment is therefore important not only from a 

medical perspective, but also in terms of health policy. 

Class III malocclusion occurs worldwide with a prevalence of 7.8% in primary dentition, with the rate in Europe being 

significantly higher at around 13%. In mixed dentition, the prevalence is around 6% globally, but only around 3% in Europe 

[4]. The aetiology of a Class III malocclusion is multifactorial and includes genetic and environmental factors. Genetic 

influences, such as variations in the MSX1 or PAX9 gene, play a significant role, while exogenous factors such as 

myofunctional disorders or early childhood chewing habits can exacerbate the development of the anomaly [5]. Without 

early intervention, Class III malocclusions can lead to serious functional problems in the long term, such as malocclusion 

and psychosocial stress [6,7]. 

A Class III malocclusion is often associated with craniomandibular dysfunction (CMD), as it can promote muscular 

imbalances and functional limitations of the temporomandibular joint. Children with pronounced dento-skeletal 

deviations are particularly at risk of CMD. Temporary bite splints are used for diagnosis and therapy, and their 

effectiveness is verified using magnetic resonance imaging (MRI). Studies show that targeted splint therapy supports 

structural adjustments in the temporomandibular joint [8,9]. 

Early treatment during the mixed dentition phase offers a crucial opportunity to correct skeletal discrepancies. It 

seeks to use growth potential to move towards a more favourable sagittal jaw relationship. Apparatus-based treatment 

approaches such as the Delaire mask, Hyrax appliances and palatal expansion devices promote sagittal growth of the 

maxilla and have proven to be particularly effective for functional and aesthetic improvement [10,11]. A central aspect 

of treatment is the targeted promotion of maxillary growth through extraoral forces. Studies show that the combination 

of protraction masks with a Hyrax appliance results in significant skeletal improvements by advancing the maxilla and 

harmonising the sagittal jaw relationship [12]. In patients with a retrognathic maxilla and simultaneous crossbite, the 

focus is initially on transverse development before correcting the sagittal relationship [10]. 

Limitations of early treatment exist, particularly in cases of pronounced mandibular prognathism, as growth inhibition 

of the lower jaw is limited [11]. Nevertheless, early intervention can significantly reduce the extent of later invasive 

procedures, which underlines the importance of starting treatment in good time [11]. 

This case study describes the early treatment of a patient with a Class III malocclusion and documents the 

diagnostic parameters, the treatment strategy used and the results achieved. The aim is to describe the treatment 

course and outcomes in this individual case and to discuss them in the context of the existing literature. In addition, 

the importance of early orthodontic treatment is discussed from a public health perspective. Timely treatment may 

provide individual health benefits; its contribution to reducing health inequalities and health-system costs requires 

population-level evidence. 
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METHODS   

Diagnostics and treatment planning 

The patient, born in 1998, presented with early mixed dentition and a Class III malocclusion due to a retrognathic 

maxilla. The following standardised examination methods were used for diagnosis and treatment planning: 

• Teleroentgenographic analysis (FRS): 

o Calculation of the SNA, SNB and ANB angles to assess the sagittal jaw relationship. 

o Analysis of the base angle and vertical facial height to assess the direction of growth. 

o Measurement of the negative sagittal anterior tooth step to determine the degree of malocclusion. 

• Orthopantomogram (OPG): 

o Assessment of the dentoalveolar structures and tooth eruption. 

• Model and photo analysis: 

o Documentation of dental and facial conditions before, during and after treatment. 

The diagnosis confirmed a pronounced maxillary retrognathia with functional and aesthetic limitations. The aim of 

the treatment was to harmonise the sagittal jaw relationship and avoid invasive measures. 

Therapeutic measures 

Orthodontic treatment began in 2005. A U-Bionator was used with the aim of promoting sagittal maxillary 

development, while a 2+4 appliance was used in the lower jaw to stabilise the dentoalveolar structures. The bite 

registration was taken in a retral contact position to enable targeted sagittal correction. The treatment was monitored 

regularly and concluded with a final follow-up examination in 2013, eight years after the start of therapy (see Table 1). 

Figures 1–4 illustrate the clinical course.  

Measurement reliability 

This single-case report was retrospectively traced by one experienced examiner using standardized landmarks and 

protocols across all timepoints. A formal repeat-tracing error analysis (e.g., Dahlberg error and intraclass correlation 

coefficients) could not be performed on the archived material and is acknowledged as a limitation. 

Ethical aspects 

The patient was a minor at treatment initiation (2005; age 7). Written informed consent for orthodontic treatment 

and for publication of anonymised case details and images/radiographs was obtained from the patient’s parents/legal 

guardians at the start of treatment. This single-patient case report was prepared with de-identification of all images and 

data. 

RESULTS 

Initial situation (2005) 

The patient, born in 1998, presented in 2005 during early mixed dentition with a diagnosis of maxillary retrognathia. 

The initial FRS analysis from October 2005 showed a pronounced sagittal and vertical deviation of the jaw relationship. 

The SNA angle was 80.3° (normal: 80.0° ± 2.0°), which represented an almost normal position of the upper jaw. The 

SNB angle, on the other hand, was markedly increased at 87.6° (normal: 78.0° ± 2.0°), indicating a prognathic mandible. 

The ANB angle was -7.3° (norm: 2.0° ± 2.0°) and showed a pronounced mesial relationship of the jaws. 

The Wits value was -8.2 mm (norm: 0.2 ± 2.0 mm), which further emphasised the mesial displacement of the man-

dible. In the vertical area, the posterior-anterior facial height was greatly increased at 81.5% (norm: ~63.0%), indicating 

a vertical growth pattern. The basal angle was 11.4° (norm: 26.0° ± 4.0°), indicating a flat craniofacial morphology. 

Dental analysis revealed a retroclined position of the upper incisors with a 1OK-SN angle of 103.4° (norm: 103.0° 

± 2.0°) and pronounced proclination of the lower incisors with a 1UK-APo angle of 15.3° (norm: 22.0° ± 4.0°). 
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Figure 1 illustrates the baseline condition in this single case. 

Figure 1. Baseline (2005; age 7). 

 

Note: Lateral cephalogram (FRS) with tracing of standard landmarks and reference planes showing the initial Class III malocclusion; Middle: 

Cephalometric summary table with selected parameters (e.g., SNA, SNB, ANB, Wits); Bottom: Orthopantomogram (OPG) at baseline for 

dentition and general radiographic overview. 

Results after treatment (2007) 

After two years of treatment with a combination of a U-Bionator and a 2+4 appliance, the FRS analysis from July 
2007 showed changes in the jaw relationship and tooth position: 

• The SNA angle increased to 82.3°, representing a small change in maxillary position. 
• The SNB angle decreased to 86.3°, indicating a slight improvement of the mandibular position. 
• The ANB angle improved to -4.0°, which represents a moderate approximation to the norm. 
• The Wits value increased to -7.5 mm, but remained well outside the normal range. 
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In the vertical area, the posterior-anterior facial height was 74.0%, indicating an improvement in vertical growth. 

The basal angle increased to 18.1°, indicating a trend toward normalisation. The dental analysis documented an im-

provement in the axial position: the 1OK-SN angle increased to 116.2°, reflecting a significant protrusion of the upper 

front teeth. The 1UK-APo angle rose slightly to 18.4°, but remained below the norm. All analysis values are summarised 

in Table 1. Figure 2 illustrates the condition after two years of treatment in this single case.  

Figure 2. After 2 years of treatment (2007; age 9). 

 

Note: Lateral cephalogram (FRS) with tracing during/after functional appliance therapy (U-Bionator and 2+4), illustrating a trend toward a 

more favourable sagittal relationship in this case; Middle: Cephalometric summary table with selected parameters corresponding to this 

timepoint; Bottom: Orthopantomogram (OPG) at the same timepoint to document overall dental development. 

Interim analysis (2009)  

The FRS analysis from February 2009 showed a slight improvement in the sagittal jaw relationship. The SNA angle 

was now 81.1°, indicating a minimal forward displacement of the maxilla. The SNB angle was 84.0°, indicating a 
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reduction in mandibular prognathism. The ANB angle improved to -3.0°, but remained outside the normal range. The 

Wits value increased to -4.2 mm, indicating an approximation to the norm. 

In the vertical area, the growth pattern remained elevated with a posterior-anterior facial height of 71.9%. The basal 

angle was 18.5°, showing increasing normalisation of the craniofacial morphology. Dental analysis showed significant 

protrusion of the upper incisors with a 1OK-SN angle of 125.2° and a continuing retrusive position of the lower incisors 

with a 1UK-APo angle of 17.8°. 

Figure 3 illustrates the condition at the interim follow-up four years after the beginning of treatment in this single 

case. 

Figure 3. Interim follow-up (2009; age 11). 

 

Note: Lateral cephalogram (FRS) with tracing at the 4-year timepoint; sagittal relations appear further improved relative to baseline in this case; 

Middle: Cephalometric summary table with the key measures for this timepoint; Bottom: Orthopantomogram (OPG) at interim follow-up. 
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Long-term results after eight years (2013) 

A repeat FRS analysis in January 2013 showed largely stable jaw relations, but with some changes: 

• The SNA angle increased to 83.1°, indicating a further slight forward shift of the maxilla. 
• The SNB angle increased to 85.6°, meaning that the prognathic tendency of the mandible remains visible. 
• The ANB angle improved slightly to -2.5°, but remains outside the normal range. 
• The Wits value increased to -5.4 mm, remaining outside the normal range; compared with 2009, a slight 

relapse was observed. 

In the vertical area, the posterior-anterior facial height remained elevated at 76.2%, indicating a persistent vertical 

growth pattern. Dental analysis showed significant protrusion of the upper incisors, with an increase in the 1OK-SN 

angle to 119.0°, while the position of the lower incisors increased to 23.1°, indicating a noticeable change toward the 

normative range. The basal angle measured 10.0°, a marked reduction versus 2009. This observation likely reflects 

tracing variability and should be interpreted with caution (see Limitations). 

Figure 4 illustrates the condition at the follow-up eight years after the beginning of treatment in this single case. 

Figure 4. Long-term follow-up (2013; age 14). 
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Note: Lateral cephalogram (FRS) with tracing eight years after treatment initiation; in this case, the sagittal relationship remained improved over the 

observation period; Middle: Cephalometric summary table with selected parameters at long-term follow-up; Bottom: Orthopantomogram (OPG) at long-

term follow-up. 

Summary  

The analysis shows that in this case early orthodontic treatment with a U-Bionator and a 2+4 appliance was asso-

ciated with a stable improvement over the observation period in the sagittal jaw relationship (see Table 1). While the 

mandibular prognathism remained, the maxillary position was moderately improved. Over the years, the ANB angle 

continued to approach the norm (-7.3° → -4.0° → -3.0° → -2.5°). The Wits value improved until 2009 and showed a 

slight relapse by 2013 (−8.2 → −7.5 → −4.2 → −5.4). 

 

Table 1. Cephalometric measurements at baseline (2005), during treatment (2007), interim (2009), and long-term 

follow-up (2013). Values are reported as traced from standardized FRS. Normative ranges are provided in the text for 

context. Measurements reflect this individual case. 

Parameter 2005 2007 2009 2013 

SNA (°) 80.3 82.3 81.1 83.1 

SNB (°) 87.6 86.3 84.0 85.6 

ANB (°) −7.3 −4.0 −3.0 −2.5 

Wits (mm) −8.2 −7.5 −4.2 −5.4 

Posterior–anterior 

facial height (%) 
81.5 74.0 71.9 76.2 

Basal angle (°) 11.4 18.1 18.5 10.0 

1OK–SN (°) 103.4 116.2 125.2 119.0 

1UK–APo (°) 15.3 18.4 17.8 23.1 

 

DISCUSSION 

Effectiveness of the treatment concept 

Early treatment of Class III malocclusion is an established approach to skeletal growth modification. It aims to 

make use of maxillary growth potential and may, in selected cases, reduce the likelihood of later surgical intervention. 

Numerous studies have shown that the combination of maxillary protraction and orthodontic appliances in particular 

might achieve significant skeletal improvements [10,11]. Compared to international studies, our own patient data show 

similar skeletal effects. The maxillary position improved moderately, with the SNA angle increasing from 80.3° to 83.1°. 

This change corresponds to the results of Zhang et al. [12], who observed an average increase in the SNA angle of 2°–

3° in protraction treatments. 

The ANB angle improved from −7.3° to −2.5°, but remained outside the normal range. Similar effects were de-

scribed in a systematic review by Woon & Thiruvenkatachari [13], who found an average improvement in the ANB 

angle of 3.9° with early treatment using the Delaire mask. In addition, the Wits value improved until 2009 and showed 

a slight relapse by 2013 (−8.2 → −7.5 → −4.2 → −5.4), indicating a non-linear trend (see Table 1). This change is 

consistent with the findings of Li et al. [11], who reported a comparable improvement in patients with maxillary pro-

trusion. Overall, these results are consistent with reports on early intervention and suggest improvements compatible 

with promoted maxillary growth. However, complete normalisation was not achieved. 
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Dentoalveolar compensation likely contributed to the observed sagittal changes. In this case, upper incisor procli-

nation was pronounced (1OK–SN 103.4° → 119.0°/125.2° across timepoints), which can improve overjet and influence 

occlusal-plane dependent measures such as the Wits appraisal without reflecting purely skeletal correction. Accord-

ingly, part of the improvement should be interpreted as dental compensation rather than maxillary advancement alone. 

The skeletal and dentoalveolar changes observed with the U-Bionator and 2+4 appliance are broadly consistent 

with reports of other early Class III approaches, although direct comparisons cannot be made from a single case. 

Franchi et al. [14] investigated the use of individually manufactured 3D-printed masks for maxillary protraction and 

reported similar skeletal corrections. Zhang et al. [12] also compared different forms of maxillary protraction and found 

that both conventional and fixed appliances produce comparable improvements. Inchingolo et al. [15] further discussed 

the role of aligners in the treatment of Class III malocclusions, which could be a potential alternative for older patients. 

The stability observed in this patient eight years after treatment indicates maintenance over the observation period; 

evidence on long-term stability requires larger longitudinal cohorts. However, limitations remain, as despite early treat-

ment, later surgical intervention may still be necessary in many cases, especially in cases of pronounced mandibular 

prognathism [16]. These findings have important clinical implications: early diagnosis is crucial in order to maximise 

the growth potential of the upper jaw [10]. In addition, individualised treatment planning using a combination of differ-

ent appliances may support skeletal correction [13]. Furthermore, long-term follow-up examinations are necessary to 

identify recurrence and inform decisions regarding subsequent treatment, including possible surgery [16]. Small be-

tween-timepoint differences should be interpreted with caution given the absence of a formal repeat-tracing error anal-

ysis. 

The importance of early orthodontic treatment from a public health perspective 

This section summarises published literature and does not derive generalisable public-health conclusions from the 

present single case. 

Class III malocclusions are one of the most common malocclusions worldwide, with a prevalence of 7.8% in 

deciduous dentition, although the rate in Europe is significantly higher at around 13%. In mixed dentition, the global 

prevalence is around 6%, but in Europe it is only around 3% [4]. Reported estimates vary by age group, diagnostic 

criteria, and region, which explains differences between studies. Recent systematic reviews provide broader, region-

specific ranges [22]. Untreated Class III malocclusion can have serious functional and psychosocial consequences. 

Functionally, they can lead to impaired chewing function, speech development and increased tooth wear [7]. In addition, 

patients with untreated malocclusions are more susceptible to caries and periodontal disease [17]. Psychosocially, 

children with visible malocclusions are more likely to be bullied, which can negatively affect their self-confidence and 

social interactions [18,19]. This is not without consequences. Studies show that untreated malocclusions are associated 

with an increased risk of social stigmatisation and psychological stress [20]. Early orthodontic treatment can therefore 

not only prevent functional disorders, but also reduce psychosocial stress [19]. Narrative and consensus pieces also 

emphasise the window for interceptive care in selected Class III patterns, while cautioning against overgeneralisation 

[25]. 

Access to early orthodontic care varies greatly between countries and social classes. Studies show that low-income 

families are less likely to seek orthodontic treatment because it is not adequately funded in many health systems [21]. 

A systematic review reports a social gradient in treatment need and uptake, underscoring inequities relevant to health-

policy planning [21]. Although some countries have screening programmes for the early identification of malocclusions, 

there is a lack of standardised guidelines for implementation and funding [22]. Evidence for school-based dental 

screening improving outcomes is mixed in controlled evaluations [26]. This supports focusing on structured referral 
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pathways rather than screening alone. Professional policies (e.g., American Academy of Pediatric Dentistry, AAPD) 

advocate school-entry oral health examinations that include occlusion assessment, providing a pragmatic access point 

for early referral [27].  

Health policy measures are needed to enable more equitable care, including: 

• Evidence-based national screening and referral programmes for the early identification of malocclusions. 

• Increased education of parents and professionals about the importance of early orthodontic intervention. 

• An adjustment of cost coverage regulations by health insurance companies to facilitate early treatment [21]. 

In addition, early treatment of Class III malocclusions may be associated with long-term cost savings. This can be 

suggested by prior literature, but cannot be concluded from the present single case. A recent systematic review of 

economic evaluations in orthodontics found that robust cost-effectiveness evidence remains limited and heterogeneous, 

highlighting the need for better-designed studies [23]. Regarding later surgical burden, a multi-centre randomised 

controlled trial reported that early Class III protraction therapy reduced the proportion of patients proceeding to 

orthognathic surgery. However, such effects are context-dependent and not directly generalisable across all early-

treatment modalities [28]. Due to the negative effect of malocclusions on dental and mental health, as already explained, 

early treatment also has the potential to reduce additional treatment costs at this level [24]. 

In summary, this case highlights that early orthodontic treatment can be of interest not only from a medical, but 

also from a public-health and economic perspective. However, such implications cannot be derived from a single case. 

Health-policy decisions should be informed by robust evidence from larger, long-term studies and high-quality 

economic evaluations. In particular, reliable population-based data are needed to quantify potential cost savings, health 

benefits, and impacts on surgical demand at scale. 

CONCLUSIONS 

In this single case, early treatment with a U-Bionator and 2+4 appliance was associated with an improved sagittal 

jaw relationship that remained better than baseline over eight years, although residual Class III features and 

dentoalveolar compensation persisted. Orthognathic surgery was not undertaken during the observation period. These 

descriptive findings cannot establish treatment effectiveness, prevention of surgery, cost-effectiveness, or population-

level public-health benefit. Larger controlled longitudinal studies and high-quality economic evaluations are required. 
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