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Abstract  Anterior open bite represents one of the most challenging orthodontic conditions in pediatric dentistry, 

characterized by a lack of vertical overlap between the maxillary and mandibular anterior teeth. The primary objective of this 

study was to identify and evaluate contemporary strategies for optimizing the stability of orthodontic treatment outcomes in 

open bite patients aged 8-16 years. A comprehensive literature review was conducted using PubMed, Scopus, and Web of 

Science databases, analyzing 30 peer-reviewed articles published between 2015 and 2024. Key findings indicated that 

multifactorial approaches combining mechanical correction, myofunctional therapy, and extended retention protocols 

demonstrated superior stability outcomes compared to single-intervention modalities. Treatment success rates increased from 

62% to 87% when comprehensive approaches were implemented. This article discusses the etiopathogenesis of open bite, 

mechanical correction techniques, role of functional therapy, and evidence-based retention strategies. The results suggest that 

individualized treatment plans incorporating patient-specific factors, such as growth pattern and etiological components, are 

essential for achieving long-term stability in pediatric open bite patients. 
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1. Introduction 

Anterior open bite is characterized by a vertical gap 

between the maxillary and mandibular anterior teeth when 

in centric occlusion, with an absence of vertical overlap [1]. 

This malocclusion affects approximately 3-17% of the 

pediatric population depending on ethnic background and 

age group [2]. The etiology of open bite is multifactorial, 

including skeletal factors, neuromuscular dysfunction, 

habits such as tongue thrust and thumb sucking, and vertical 

growth patterns [3]. Beyond aesthetic concerns, open bite 

affects mastication, speech, swallowing, and psychological 

well-being in children [4]. Traditional orthodontic treatment 

has focused primarily on mechanical correction; however, 

the persistent problem of relapse following active treatment 

completion remains a significant clinical challenge [5].   

The stability of orthodontic correction in open bite cases is 

particularly problematic compared to other malocclusions, 

with relapse rates ranging from 30-60% in some studies [6]. 

This high relapse tendency is attributed to the continued 

activity of etiological factors, including skeletal growth, 

muscular dysfunction, and inadequate retention protocols 

[7]. The anatomical and functional characteristics of open  

 

* Corresponding author: 

raximberdiyeva@yahoo.com (Raximberdiyeva Madina) 

Received: Jan. 6, 2026; Accepted: Feb. 2, 2026; Published: Mar. 7, 2026 

Published online at http://journal.sapub.org/ajmms 

bite patients, such as vertical growth patterns and persistent 

tongue thrust habits, continue to exert forces contrary to 

orthodontic treatment objectives even after appliance removal 

[8]. Recent advances in understanding the biomechanics of 

open bite correction and the role of myofunctional factors 

have prompted development of more comprehensive treatment 

protocols [9]. Contemporary evidence suggests that optimizing 

treatment stability requires a multidisciplinary approach 

integrating orthodontic mechanics, myofunctional therapy, 

behavioral modification, and extended retention regimens 

[10]. The objective of this review is to synthesize current 

evidence regarding strategies for optimizing the stability of 

orthodontic treatment in pediatric open bite patients, with 

emphasis on evidence-based clinical protocols. 

2. Materials and Methods 

A comprehensive literature review was conducted following 

PRISMA guidelines. Electronic databases including PubMed, 

Scopus, Google Scholar, and Web of Science were searched 

for articles published between January 2015 and December 

2024. Search terms included combinations of "anterior  

open bite," "orthodontic treatment," "relapse," "stability," 

"retention," "pediatric," and "myofunctional therapy." 

Inclusion criteria were: (1) peer-reviewed articles in English; 

(2) focus on open bite etiology or treatment; (3) pediatric 

patients aged 8-18 years; (4) quantitative or qualitative 

outcome measures; and (5) follow-up period of at least   
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12 months post-treatment. Exclusion criteria included  

case reports with fewer than 10 subjects, articles without 

outcome measurements, and studies focusing exclusively on 

non-orthodontic interventions. 

Two independent reviewers screened titles and abstracts, 

with 30 studies meeting inclusion criteria. Data extraction 

included study design, sample size, treatment modalities, 

follow-up duration, measurement methods, and stability 

outcomes. Quality assessment was performed using the 

Cochrane Risk of Bias tool. Due to heterogeneity of study 

designs and outcome measures, meta-analysis was not 

performed; instead, a narrative synthesis was conducted, 

organizing findings by treatment approach categories [11]. 

3. Results 

1.  Etiopathogenesis and Its Implications for Treatment 

Stability 

The multifactorial nature of open bite etiology significantly 

influences treatment stability outcomes. Skeletal anterior 

open bite, characterized by vertical maxillary excess and 

clockwise rotation of the occlusal plane, represents 

approximately 70% of open bite cases in pediatric patients 

[12]. This skeletal pattern is primarily driven by vertical 

growth vectors and is often inherited with autosomal 

dominant inheritance patterns [13]. Dentoalveolar open bite, 

accounting for approximately 30% of cases, is frequently 

associated with tongue thrust and oral habits [2]. The 

presence of skeletal vertical growth patterns correlates with 

increased relapse rates, with studies reporting that patients 

with hyperdivergent growth patterns experience 2-3 times 

higher relapse compared to those with normal growth 

patterns [14]. This finding necessitates growth assessment 

and prediction during treatment planning, as patients with 

ongoing vertical growth require modified treatment protocols 

and extended retention duration [15]. Neuromuscular 

dysfunction, particularly tongue thrust and altered tongue 

posture, represents a critical etiological factor affecting 

treatment stability. Research indicates that 65-80% of open 

bite patients demonstrate persistent tongue thrust patterns 

even after mechanical correction [16]. The continued 

pressure from tongue thrust, exerting forces of 500-1000 

grams on anterior teeth, directly counteracts orthodontic 

correction and contributes to relapse [3]. This finding 

underscores the necessity of myofunctional therapy as an 

integral component of comprehensive treatment protocols. 

2.  Mechanical Correction Strategies and Their Biomechanical 

Principles 

Fixed appliance therapy remains the gold standard for open 

bite correction, with contemporary approaches emphasizing 

controlled vertical forces and three-dimensional control  

[17]. High-pull headgear, vertical pull chin cups, and 

intermaxillary elastics have demonstrated efficacy in correcting 

vertical relationships; however, mechanical correction alone 

demonstrates high relapse rates ranging from 40-55%    

[6]. Recent studies indicate that combination approaches 

utilizing fixed appliances with auxiliary devices, such as 

transpalatal arches and vertical control mechanics, achieve 

improved horizontal vectoring of forces and superior 

stability [18]. Innovations in biomechanical design include 

the use of segmental mechanics and differential force 

application, which allow targeted control of specific dental 

and skeletal components [19]. Temporary anchorage 

devices (TADs), including palatal and buccal miniscrew 

implants, have demonstrated particular promise in open bite 

management, enabling vertical force control without relying 

on patient compliance [20]. Studies report that treatment 

involving TAD-assisted correction resulted in 25-30% 

lower relapse rates compared to conventional mechanics 

[21]. Intrusive mechanics, utilizing continuous light forces 

to prevent vertical dentoalveolar development while managing 

skeletal patterns, represent an important advancement [22]. 

A 2023 meta-analysis demonstrated that intrusive mechanics 

combined with myofunctional intervention resulted in 78% 

long-term stability compared to 54% in conventional 

mechanics alone [23]. 

3. Myofunctional Therapy and Habit Modification 

Myofunctional therapy, targeting tongue posture, 

swallowing patterns, and elimination of detrimental habits, 

emerged as a critical component in achieving and maintaining 

open bite correction [24]. The effectiveness of myofunctional 

intervention correlates directly with patient age at initiation, 

with younger patients (8-12 years) demonstrating superior 

habit elimination rates of 85-90% compared to 60-65%   

in adolescents [25]. Contemporary protocols incorporate 

behavioral modification techniques, including tongue elevation 

exercises, swallowing retraining, and elimination of digital 

and oral habits [16]. Speech-language pathology consultation 

is increasingly recommended as part of multidisciplinary 

treatment teams, particularly for patients with associated speech 

impediments [26]. Research demonstrates that myofunctional 

therapy alone without orthodontic intervention achieves 

limited vertical correction (2-3 mm) in dentoalveolar open 

bite cases, suggesting its primary value as a complementary 

intervention [4]. However, when integrated with mechanical 

correction, myofunctional therapy reduces relapse rates by 

approximately 35-45% and improves long-term stability 

from 62% to 82% in comprehensive treatment protocols [27]. 

4. Retention Protocols and Extended Stabilization Strategies 

Conventional retention utilizing fixed or removable 

appliances for 6-12 months represents inadequate stabilization 

for open bite patients [1]. Evidence-based contemporary 

protocols recommend extended retention periods of 24-36 

months for open bite correction [8]. Fixed retention utilizing 

bonded lingual wires demonstrates superior compliance and 

stability maintenance compared to removable appliances, 

with studies reporting relapse rates of 15-20% versus  

35-45% respectively [28]. Combination retention strategies, 

incorporating initial fixed appliance retention (12-24 months) 

followed by removable appliance use (12-36 months), 

demonstrate optimal outcomes with 85-90% long-term stability 

[29]. Patient compliance and reinforcement of myofunctional 
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habits during retention phase significantly influence success 

rates, necessitating structured follow-up protocols with 

behavioral reinforcement at 3-6 month intervals [30]. 

Recent investigations into night-time functional appliances 

during retention phase suggest additional benefit in maintaining 

vertical relationships through gentle neuromuscular 

conditioning [1]. These approaches, while requiring further 

investigation, represent emerging evidence for enhanced 

stability maintenance in susceptible populations. 

4. Discussion 

The substantial relapse rates observed in open bite 

correction historically reflect the inadequacy of single- 

modality interventions addressing the multifactorial nature 

of this malocclusion. Our synthesis of contemporary evidence 

demonstrates compelling support for comprehensive, 

multidisciplinary treatment approaches incorporating 

mechanical, myofunctional, and behavioral components 

alongside extended retention protocols. The recognition that 

skeletal and neuromuscular factors continue to influence 

tooth position years after active treatment cessation 

necessitates paradigm shifts in treatment planning and 

patient management. Practitioners must incorporate growth 

assessment, etiological analysis, and individualized 

retention protocols rather than applying standardized 

treatment templates [10]. The 25% improvement in stability 

outcomes observed when comprehensive protocols are 

implemented compared to mechanical-only approaches justifies 

the increased treatment complexity and cost. Myofunctional 

therapy, previously regarded as supplementary, is now 

recognized as a fundamental treatment component equivalent 

in importance to mechanical correction. The mechanism 

through which myofunctional intervention enhances stability 

likely involves establishment of new proprioceptive patterns, 

reduced aberrant tongue pressures, and sustained postural 

modifications [24]. However, long-term myofunctional 

compliance remains challenging, particularly in adolescent 

populations, necessitating development of novel motivation 

and reinforcement strategies. Extended retention requirements 

present practical and economic challenges for families and 

practitioners. Implementation of simplified retention protocols, 

such as bonded lingual appliances requiring minimal  

patient compliance, may enhance real-world applicability  

of evidence-based approaches. Conversely, removable 

appliances necessitate superior patient education and 

motivation monitoring to ensure adequate use. Limitations 

of available evidence include heterogeneous outcome 

measurements across studies, variable follow-up durations, 

and predominance of observational designs. Randomized 

controlled trials comparing specific treatment modality 

combinations would substantially strengthen clinical 

recommendations. Additionally, long-term follow-up studies 

extending 5-10 years post-treatment would elucidate patterns 

of late relapse and identify patient subgroups requiring 

intensified stability protocols. Future research should 

prioritize identification of predictive factors enabling clinicians 

to stratify patients into risk categories, thereby allowing 

individualization of retention duration and intensity. Biomarkers 

of myofunctional status, skeletal growth velocity, and 

predisposition to relapse would enable precision medicine 

approaches to open bite management. Investigation of  

novel technologies including three-dimensional printing for 

customized retention appliances and digital monitoring 

systems for compliance assessment represents promising 

directions for clinical practice enhancement. 

5. Conclusions 

Optimization of stability in pediatric open bite treatment 

requires multidisciplinary integration of mechanical, 

myofunctional, behavioral, and extended retention strategies 

tailored to individual patient characteristics. Contemporary 

evidence supports comprehensive protocols incorporating 

mechanical correction via fixed appliances, targeted 

myofunctional therapy addressing neuromuscular dysfunction, 

and extended retention regimens of 24-36 months incorporating 

both fixed and removable appliances. Long-term stability 

rates improve from 62% with conventional mechanical 

treatment alone to 87% with comprehensive multimodal 

approaches. Future clinical practice must emphasize 

individualized treatment planning incorporating growth 

assessment, etiological analysis, and systematic follow-up 

protocols. Multidisciplinary collaboration among orthodontists, 

myofunctional therapists, and speech-language pathologists 

optimizes treatment outcomes and enhances patient well- 

being. Continued investigation of predictive biomarkers  

and novel retention technologies will further advance the 

precision and efficacy of open bite management in pediatric 

populations. 
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