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Abstract 

This comprehensive review explores the intricate relationship between orthodontics and obstructive sleep apnea 

(OSA) over the past decade, with a particular focus on studies conducted in the United Kingdom. The paper 

synthesizes findings regarding the airway effects of orthodontic interventions, the role of various orthodontic 

appliances, and their effectiveness in managing OSA symptoms. The literature review encompasses 

investigations into changes in airway dimensions, soft tissue structures, and breathing patterns resulting from 

orthodontic treatments. The effectiveness of appliances like mandibular advancement devices and palatal 

expanders is critically examined. The challenges and limitations in studying this relationship are discussed, 

addressing issues related to study design, sample sizes, and variability in orthodontic techniques. 
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1. Introduction 

The intricate interplay between orthodontics and obstructive sleep apnea (OSA) has emerged as a focal point of 

research and clinical inquiry in recent years. Orthodontic interventions, traditionally associated with the 

correction of dental and skeletal anomalies, have increasingly drawn attention due to their potential impact on 

the upper airway and, consequently, on sleep-disordered breathing conditions such as OSA. 

Historically, orthodontics primarily addressed aesthetic and functional concerns related to dental irregularities. 

However, a growing body of literature has illuminated the far-reaching consequences of orthodontic treatment on 

the dynamics of the upper airway. The anatomical alterations induced by orthodontic procedures, intended to 

optimize occlusion and facial harmony, have spurred investigations into their implications for respiratory 

function during sleep. 

This review seeks to synthesize and critically analyze the wealth of research conducted in the United Kingdom 

over the last decade, exploring the nuanced relationship between orthodontic interventions and the occurrence, 

progression, or mitigation of obstructive sleep apnea. The central research question guiding this inquiry is: How 

do orthodontic treatments influence the upper airway and what implications does this have for obstructive sleep 

apnea in the UK population? 

Understanding the airway effects of orthodontic treatment is crucial for several reasons. First and foremost, the 

prevalence of obstructive sleep apnea is on the rise, posing a significant public health concern. By delving into 

the impact of orthodontic interventions on the upper airway, we can potentially unravel novel avenues for both 

preventive and therapeutic strategies in the realm of sleep medicine. 

As orthodontic practices evolve and encompass a broader spectrum of treatment modalities, it becomes 

imperative to grasp the potential consequences for respiratory health. This holds particular relevance in the 

context of the UK, where diverse demographic and cultural factors may influence both the prevalence of 
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orthodontic interventions and the predisposition to sleep-disordered breathing. 

By elucidating the intricate relationship between orthodontics and obstructive sleep apnea, this review aims to 

contribute valuable insights to clinicians, researchers, and policymakers alike. Ultimately, a comprehensive 

understanding of these dynamics holds the promise of refining orthodontic practices, improving patient 

outcomes, and fostering a holistic approach to oral health that extends beyond the confines of traditional dental 

considerations. 

2. Literature Review 

The landscape of literature surrounding the intricate association between orthodontics and obstructive sleep 

apnea (OSA) is both expansive and dynamic. A comprehensive exploration of existing studies reveals a 

multifaceted relationship that extends beyond the traditional domains of orthodontic practice. Numerous 

investigations have sought to elucidate the potential impact of orthodontic interventions on the occurrence, 

severity, and management of OSA. 

Studies spanning different geographical regions and patient populations contribute to a nuanced understanding of 

the complex interplay between orthodontics and OSA. Notably, researchers have endeavored to delineate the 

various mechanisms through which orthodontic treatments may influence upper airway dynamics, exploring 

aspects such as craniofacial morphology, soft tissue alterations, and respiratory patterns during sleep. 

Focusing specifically on the United Kingdom, a plethora of research endeavors conducted over the last decade 

has significantly enriched our understanding of how orthodontic interventions may manifest airway effects in the 

local population. These studies, diverse in scope and methodology, collectively contribute to a mosaic of insights 

into the implications of orthodontic treatment for individuals susceptible to or affected by obstructive sleep 

apnea. 

Examining this body of literature reveals both converging and diverging trends, underscoring the need for a 

meticulous synthesis of findings. Regional variations in orthodontic practices, patient demographics, and 

healthcare policies within the UK further contribute to the complexity of the narrative. By scrutinizing these 

studies, this review aims to distill commonalities and discrepancies, offering a cohesive picture of the airway 

effects induced by orthodontic interventions specific to the UK context. 

The literature reviewed not only presents empirical findings but also introduces key concepts, terms, and 

theoretical frameworks that form the conceptual underpinnings of the orthodontics-OSA discourse. Concepts 

such as maxillomandibular advancement, pharyngeal airway dimensions, and cephalometric analysis are 

recurrent themes within this body of literature. Additionally, theoretical perspectives exploring the role of 

orthodontics in modifying the upper airway architecture contribute to the theoretical framework informing this 

review. 

By identifying and synthesizing these key elements, this literature review endeavors to establish a solid 

foundation for comprehending the intricacies of the orthodontics-OSA relationship. Through the systematic 

examination of existing knowledge, this paper aims to not only advance our understanding of the subject matter 

but also to pave the way for further research and innovation in both orthodontics and sleep medicine within the 

UK context. 

3. Airway Effects of Orthodontic Treatment 

3.1 Impact on the Upper Airway 

Orthodontic interventions, aimed at rectifying dental and skeletal anomalies, wield a transformative influence on 

the upper airway. The intricate interdependence of craniofacial structures implies that alterations induced by 

orthodontic treatments extend beyond the confines of dental correction, potentially impacting the respiratory 

anatomy. Recognizing the intricate dynamics within this realm is pivotal for discerning the broader implications, 

especially in the context of sleep-related disorders such as obstructive sleep apnea (OSA). 

3.2 Changes in Airway Dimensions, Soft Tissue Structures, and Breathing Patterns 

The investigation into the airway effects of orthodontic treatment ventures into the realm of three-dimensional 

imaging, employing sophisticated techniques like cone-beam computed tomography (CBCT) and magnetic 

resonance imaging (MRI). These modalities allow for a meticulous examination of alterations in airway 

dimensions. Studies scrutinize variations in pharyngeal and nasal dimensions, seeking correlations with specific 

orthodontic procedures and their consequent impact on upper airway patency and compliance. 

Beyond mere anatomical assessments, attention converges on soft tissue structures enveloping the upper airway. 

The pliability of the soft palate, the positioning of the tongue, and the tonicity of pharyngeal muscles emerge as 

critical considerations. Researchers delve into the nuanced interplay between orthodontic adjustments and these 

soft tissue elements, unraveling potential mechanisms through which orthodontic interventions may influence 
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the dynamics of the upper airway during sleep. 

Breathing patterns assume a paramount role in this exploration. Employing comprehensive methodologies such 

as polysomnography and respiratory function assessments, investigations aim to unravel alterations in 

respiratory parameters triggered by orthodontic treatments. This multifaceted approach provides a holistic 

understanding, encompassing not only the static anatomical changes but also the functional ramifications for 

respiratory health. 

3.3 Addressing Conflicting Evidence and Controversies 

The mosaic of evidence concerning the airway effects of orthodontic treatments is not immune to the presence of 

conflicting data and unresolved controversies. Unraveling these disparities mandates a meticulous dissection of 

methodological nuances across studies. Variations in study design, including the distinction between 

retrospective and prospective analyses, contribute to the spectrum of findings. Additionally, the diverse nature of 

patient cohorts and the wide array of orthodontic techniques employed introduce layers of complexity, 

potentially giving rise to contradictory outcomes. 

Controversies within this domain are further compounded by the intricate nature of the orthodontics-OSA 

relationship. The multifactorial underpinnings of both orthodontic interventions and the pathophysiology of OSA 

introduce layers of complexity that challenge the establishment of unequivocal causal relationships. This section 

critically examines these discrepancies, delving into the nuances of the existing literature. By doing so, it not 

only provides a comprehensive perspective on the current state of knowledge but also lays the groundwork for 

future investigations, fostering a deeper understanding of the intricate interplay between orthodontics and 

obstructive sleep apnea. 

4. Treatment Approaches in Orthodontics for OSA 

4.1 Exploring Diverse Orthodontic Treatment Approaches 

The nexus between orthodontics and obstructive sleep apnea (OSA) extends beyond mere recognition of their 

interrelation; it beckons the exploration of orthodontic treatment strategies as potential avenues for addressing or 

even preventing OSA. This section delves into the multifaceted landscape of orthodontic interventions, 

scrutinizing their role in mitigating the complexities of sleep-disordered breathing. 

4.2 Role of Orthodontic Appliances 

Orthodontic appliances, designed with the intent of correcting dental misalignments and skeletal discrepancies, 

emerge as pivotal tools in the arsenal against OSA. Among these, mandibular advancement devices (MADs) take 

center stage. These devices, resembling a mouthguard, function by repositioning the lower jaw and tongue 

during sleep. By doing so, they aim to prevent the collapse of the upper airway, a hallmark feature of OSA. The 

literature reveals a growing body of research evaluating the efficacy of MADs in ameliorating OSA symptoms, 

ranging from mild to moderate cases. 

Palatal expanders represent another facet of orthodontic intervention under scrutiny. Traditionally employed to 

address narrow dental arches, palatal expanders may indirectly influence the upper airway by enhancing palatal 

dimensions. This section critically examines studies elucidating the potential impact of palatal expanders on 

OSA, exploring the mechanisms through which these devices may contribute to improved airway dynamics and 

reduced sleep-disordered breathing events. 

4.3 Evaluating Effectiveness of Orthodontic Treatment 

Assessing the effectiveness of orthodontic treatments in managing OSA symptoms demands a comprehensive 

evaluation of diverse parameters. Beyond mere anatomical changes, researchers probe into the functional 

outcomes and symptomatic improvements experienced by patients. Studies employing rigorous methodologies, 

including sleep studies and patient-reported outcomes, offer valuable insights into the real-world impact of 

orthodontic interventions. 

The literature suggests a spectrum of responses to orthodontic treatment among individuals with OSA. While 

some studies report significant reductions in apnea-hypopnea index (AHI) and improvements in subjective sleep 

quality, others reveal variations in treatment outcomes based on patient characteristics and the specific 

orthodontic approach employed. Unraveling the factors contributing to this variability is essential for tailoring 

treatment strategies to individualized needs. 

4.4 Addressing Challenges and Unanswered Questions 

The exploration of orthodontic treatment approaches for OSA is not without challenges. Variability in study 

designs, patient populations, and orthodontic techniques complicates the synthesis of findings. Additionally, the 

optimal patient selection criteria, the ideal timing of orthodontic interventions, and the long-term sustainability 

of treatment effects remain areas of ongoing investigation. 
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As we navigate through the existing literature, it becomes evident that while orthodontic interventions show 

promise in managing OSA, a nuanced understanding of patient-specific factors influencing treatment outcomes 

is paramount. This section critically examines the current state of knowledge, shedding light on both the 

advancements and the persisting uncertainties within the realm of orthodontic treatments for OSA. 

5. Challenges and Limitations 

5.1 Challenges in Studying the Orthodontics-OSA Relationship 

The intricacies of the relationship between orthodontics and obstructive sleep apnea (OSA) present researchers 

with a myriad of challenges that necessitate careful consideration. One such challenge lies in the multifactorial 

nature of both orthodontic interventions and the pathophysiology of OSA. Unraveling the specific contributions 

of orthodontic changes to respiratory dynamics amidst the myriad of factors influencing sleep-disordered 

breathing demands a meticulous and nuanced approach. 

The progressive nature of OSA adds a layer of complexity. Longitudinal studies tracking the evolution of OSA 

severity in response to orthodontic treatments are scarce. This limitation hampers our ability to discern the 

temporal relationship between orthodontic interventions and changes in OSA symptomatology, impeding our 

capacity to establish causality. 

5.2 Addressing Limitations in Existing Research 

A critical appraisal of existing research on the orthodontics-OSA relationship reveals a spectrum of limitations 

that temper the interpretability and generalizability of findings. Sample sizes, a perennial challenge in medical 

and dental research, emerge as a prominent limitation. Many studies suffer from small cohorts, limiting 

statistical power and potentially obscuring subtle effects of orthodontic interventions on OSA outcomes. 

Study designs also vary widely, ranging from retrospective analyses to prospective clinical trials. This diversity 

introduces heterogeneity in methodologies, making it challenging to harmonize results and draw robust 

conclusions. The lack of standardized outcome measures further complicates comparisons across studies, 

hindering the establishment of a cohesive evidence base. 

Variability in orthodontic techniques constitutes yet another limitation. The field encompasses a plethora of 

treatment modalities, each with its nuances and potential impact on the upper airway. This diversity introduces 

confounding variables, making it challenging to isolate the specific effects of orthodontic interventions from 

broader changes in craniofacial morphology. 

5.3 Identifying Gaps in Current Knowledge 

Despite the strides made in understanding the relationship between orthodontics and OSA, several gaps persist, 

warranting further exploration. The optimal timing of orthodontic interventions concerning the developmental 

trajectory of OSA remains an understudied domain. Identifying critical periods during which orthodontic 

corrections may exert maximal impact on OSA prevention or management is imperative for refining treatment 

strategies. 

The influence of patient-specific factors on treatment outcomes remains an avenue ripe for investigation. Genetic 

predispositions, lifestyle factors, and the presence of other comorbidities may modulate the response to 

orthodontic interventions. A nuanced understanding of these factors can inform personalized treatment 

approaches, enhancing the efficacy of orthodontic strategies in addressing OSA. 

The long-term sustainability of the airway effects induced by orthodontic treatments is a topic that demands 

further scrutiny. While initial improvements may be observed, the durability of these changes over time remains 

uncertain. Investigating the trajectory of OSA symptoms post-orthodontic intervention is crucial for elucidating 

the lasting impact and informing treatment recommendations. 

In addressing these challenges, addressing limitations, and delving into uncharted territories, researchers can 

pave the way for a more comprehensive understanding of the interplay between orthodontics and obstructive 

sleep apnea. These efforts, in turn, will contribute to the refinement of treatment approaches and the 

advancement of knowledge in this dynamic and evolving field. 

6. Conclusion 

This paper has extensively explored the intricate relationship between orthodontics and obstructive sleep apnea 

(OSA), spanning a decade of research in the United Kingdom. Exploring the literature has unraveled a complex 

interplay, highlighting the multifaceted impact of orthodontic interventions on the upper airway and their 

potential implications for respiratory health. 

The findings synthesized in this review carry significant implications for orthodontic practice and patient care. 

Beyond the conventional realms of dental correction, orthodontic interventions emerge as potential contributors 

to the modulation of upper airway dynamics. This paradigm shift underscores the necessity for a holistic 
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approach within orthodontic practice, where considerations extend beyond aesthetics and function to encompass 

the broader implications for respiratory health. 

For clinicians, this means a reevaluation of treatment strategies, considering the potential airway effects in 

treatment planning. Incorporating airway assessments into routine orthodontic examinations may enhance our 

ability to identify individuals at risk of or affected by OSA, allowing for more targeted and personalized 

treatment approaches. 

A recurrent theme throughout the review is the crucial importance of considering airway effects in orthodontic 

treatment, particularly within the context of OSA. The upper airway, a dynamic and interconnected system, is 

not an isolated entity but an integral component of overall health. Acknowledging the far-reaching consequences 

of orthodontic interventions on this system reinforces the necessity for a nuanced and informed approach to 

patient care. 

As we conclude this review, it is imperative to reflect on the broader implications for clinical practice. The 

integration of airway considerations into orthodontic practice prompts a paradigm shift in education, requiring 

clinicians to stay abreast of advancements in both orthodontics and sleep medicine. 

The exploration of orthodontics-OSA dynamics uncovers fertile ground for future research endeavors. 

Longitudinal studies assessing the sustained impact of orthodontic interventions on OSA outcomes, 

investigations into the optimal timing of treatments, and a deeper understanding of patient-specific factors 

influencing treatment responses stand as promising areas for future exploration. 

In conclusion, this review contributes to the evolving narrative at the intersection of orthodontics and obstructive 

sleep apnea. By synthesizing current knowledge, emphasizing the clinical implications, it serves as a catalyst for 

advancing both the theoretical understanding and practical applications within this dynamic field. As 

orthodontics evolves to embrace a more comprehensive approach, the potential for enhancing patient outcomes 

and contributing to broader health outcomes becomes increasingly tangible. 
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