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Abstract. The craniofacial growth process results from the interaction among genetic, epigenetic, 
and environmental factors, with functional stimuli being fundamental to the development of the 
stomatognathic system. Among these stimuli, respiratory function exerts significant influence on 
craniofacial morphology and the establishment of normal occlusion. Functional alterations, 
especially chronic mouth breathing, can modify muscular balance, tongue posture, mandibular 
positioning, and facial growth patterns, contributing to the development of dentofacial anomalies 
and malocclusions. In this context, the Functional Matrix Hypothesis, proposed by Moss, provides 
a theoretical framework for understanding how functional demands influence craniofacial growth 
and remodeling. The present study aimed to analyze the influence of respiratory function on 
craniofacial growth from the perspective of the Functional Matrix Hypothesis, through a narrative 
literature review. A qualitative and descriptive review was conducted using scientific publications 
indexed in the PubMed, SciELO, and Google Scholar databases, including both classical and 
contemporary studies related to craniofacial growth, respiratory function, mouth breathing, 
mechanotransduction, and the Functional Matrix Hypothesis. The results indicate that nasal 
breathing contributes to harmonious craniofacial development, whereas persistent mouth 
breathing may lead to structural and functional adaptations associated with maxillary atresia, 
increased lower facial third height, posterior crossbite, open bite, and mandibular retrusion. 
Furthermore, the evidence reviewed highlights the importance of early diagnosis and an 
interdisciplinary approach to respiratory dysfunctions. Jaw Functional Orthopedics stands out as 
an important therapeutic alternative by promoting favorable functional conditions for craniofacial 
growth and development. It is concluded that respiratory function acts as a significant modulator 
of craniofacial growth, reinforcing the relevance of preventive and interceptive strategies aimed 
at restoring physiological functions and promoting balanced craniofacial development.  
Keywords: stomatognathic system, mouth breathing, malocclusion, orthodontics, maxillofacial 
development. 

1. Introduction 

Craniofacial growth and development constitute complex biological processes resulting from 
the interaction among genetic, epigenetic, environmental, and functional factors. According to 
Moyers [1], growth corresponds to the quantitative increase of biological structures, while 
development encompasses the qualitative modifications responsible for the functional maturation 
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of tissues and organs. In this context, the formation of the craniofacial complex occurs in a 
dynamic and continuous manner, being influenced by multiple factors acting simultaneously 
throughout growth [1, 2]. 

Recent advances in the understanding of the craniofacial complex have demonstrated that 
facial development does not depend exclusively on genetics, but also on the constant interaction 
between environmental factors and functional stimuli. Stimson and Jones [3] emphasize that 
craniofacial growth results from the integration of intrinsic biological mechanisms and external 
influences capable of modifying the trajectory of facial development. Likewise, Capote, Preston, 
and Kapadia [4] highlight that the functions performed by the Stomatognathic System (SS) play 
an important role in the modeling and remodeling of craniofacial structures during childhood and 
adolescence. 

Among these functions, respiration is of particular relevance due to its influence on the posture 
of the tongue, lips, mandible, and perioral musculature. Physiological nasal breathing promotes 
the functional balance of the SS and contributes to the harmonious development of facial 
structures. In contrast, alterations in upper airway permeability may lead to the establishment of 
mouth breathing, triggering muscular and postural adaptations capable of influencing craniofacial 
growth [5, 6]. 

The association between mouth breathing and craniofacial alterations has been extensively 
investigated in the scientific literature. Recent evidence demonstrates that children with a mouth-
breathing pattern show a greater tendency toward the development of maxillary narrowing, 
increased facial vertical dimension, deep palate, mandibular retrusion, and malocclusions, when 
compared to those with predominantly nasal breathing [7-9]. 

The understanding of this relationship finds important theoretical grounding in the Functional 
Matrix Hypothesis (FMH), proposed by Moss [10], according to which the growth of skeletal 
tissues occurs as a secondary response to the functional demands of soft tissues and their 
associated functional spaces. Subsequently, Moss [11] expanded this hypothesis by incorporating 
the mechanisms of mechanotransduction, reinforcing the influence of physiological functions on 
bone remodeling and craniofacial growth. 

Given this context, it becomes relevant to understand how respiratory function can influence 
craniofacial development and in what way the principles of the FMH contribute to the 
interpretation of these alterations. Thus, the objective of this narrative review is to analyze the 
influence of respiratory function on craniofacial growth from the perspective of the Functional 
Matrix Hypothesis, discussing current scientific evidence and its clinical implications for the 
prevention and treatment of dentofacial alterations. 

2. Methodology 

The present study consists of a narrative literature review, conducted with the aim of gathering 
and discussing scientific evidence regarding the repercussions of Moss’s Functional Matrix 
Hypothesis in relation to respiration as an epigenetic stimulus. For the elaboration of this work, 
scientific publications available in the PubMed, SciELO, and Google Scholar databases were 
consulted, including original articles, literature reviews, systematic reviews, meta-analyses, and 
reference books related to the topic.  

The bibliographic search was conducted using combinations of descriptors in Portuguese and 
English, such as: “Orthodontics”, “Malocclusion”, “Pediatric Dentistry”, “Dentistry”, 
“Hypothesis of the Functional Matrix”, and “Respiration”. Studies published in recent years were 
prioritized, without excluding classic works considered relevant to the understanding of the 
etiological, functional, and morphological aspects associated with oral breathing. 

After reading titles, abstracts, and full texts, publications presenting information related to the 
etiology of oral breathing, its craniofacial and functional repercussions, diagnostic methods, and 
therapeutic approaches were selected. The data obtained were analyzed descriptively and 
organized into thematic topics to support the discussion presented in this study. 
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3. Literature review 

3.1. Functional matrix hypothesis 

The development of craniofacial structures occurs through the continuous interaction between 
biological and environmental factors, being influenced by the functions performed by the 
stomatognathic system throughout life – Moyers [18]. In a complementary manner, facial 
morphology results from continuous processes of bone remodeling that respond to the functional 
demands of the organism [12]. 

Among the theories that seek to explain the mechanisms of craniofacial growth, the Functional 
Matrix Hypothesis, proposed by Moss [10], stands out. This hypothesis establishes that skeletal 
tissues do not constitute the primary determinant of facial growth, but rather respond to the 
functional needs of soft tissues and their associated functional matrices. Thus, functional 
alterations would be capable of directly influencing craniofacial morphology during growth. 

Subsequently, Moss [11] revisited his theory by incorporating concepts related to cellular 
mechanotransduction. According to this approach, mechanical stimuli generated by physiological 
functions are converted into biochemical signals capable of modulating cellular activity and bone 
remodeling. These concepts remain relevant to the contemporary understanding of the structural 
adaptation processes observed during craniofacial growth. 

Respiration plays a fundamental role in maintaining the functional balance of the 
stomatognathic system. Physiological nasal breathing promotes the adequate positioning of the 
tongue against the palate, passive lip sealing, and the balance of facial musculature. When this 
pattern is altered, compensatory adaptations may occur, influencing the dynamics of facial growth 
[5]. 

Mouth breathing is frequently associated with the presence of upper airway obstructions, such 
as adenoid hypertrophy, tonsillar hypertrophy, and allergic rhinitis. These conditions can modify 
the posture of the tongue, mandible, and head, altering the distribution of functional forces on 
craniofacial structures [13, 8, 9]. 

Grippaudo et al. [6] observed a significant association between mouth breathing, deleterious 
oral habits, and a higher prevalence of malocclusions in children. The authors emphasize that 
persistent functional alterations during growth periods can compromise the adequate development 
of dentoskeletal structures. 

Zhao et al. [7], in a systematic review and meta-analysis, demonstrated that mouth-breathing 
children show a greater tendency toward transverse maxillary narrowing, increased lower facial 
third, mandibular retrusion, and alterations in dental positioning. These results reinforce the 
hypothesis that respiratory function exerts a direct influence on craniofacial growth patterns. 

In addition to morphological alterations, recent research has demonstrated the importance of 
orofacial myofunctional therapy in the rehabilitation of stomatognathic system functions. Villa et 
al. [15] found that myofunctional therapy can promote significant improvement in the respiratory 
pattern and muscular function in children with sleep-disordered breathing. Similarly, Liu et al. 
[14] observed that myofunctional intervention has the potential to positively contribute to the 
craniofacial development of children with respiratory alterations. More recently, Saba et al. [16], 
in a systematic review and meta-analysis, highlighted that orofacial myofunctional therapy may 
represent an important complementary strategy in the management of respiratory alterations, 
promoting functional improvement and contributing to the stability of therapeutic outcomes. 

Thus, the current scientific literature supports that respiratory function represents an important 
modulating factor of craniofacial growth. From the perspective of the Functional Matrix 
Hypothesis, respiratory alterations can be understood as modifications of functional matrices 
capable of influencing the development of facial skeletal structures, reinforcing the importance of 
early diagnosis and an interdisciplinary approach for the prevention and treatment of dentofacial 
alterations. 
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3.2. Clinical implications in the prevention of malocclusions 

Current scientific evidence reinforces that the early identification of respiratory alterations 
constitutes an important strategy for the prevention of malocclusions. Persistent functional 
alterations during critical growth periods may favor the development of posterior crossbite, 
anterior open bite, maxillary atresia, and skeletal discrepancies [6, 7]. 

In this scenario, the early clinical monitoring of children showing signs of mouth breathing 
should be integrated into preventive protocols in Pediatric Dentistry, Preventive and Interceptive 
Orthodontics, and craniofacial growth follow-up. Pacheco et al. [5] emphasize the importance of 
early clinical identification of altered respiratory patterns, enabling timely interventions and 
reduction of impacts on facial development. 

The management of these alterations requires an interdisciplinary approach involving pediatric 
dentists, orthodontists, jaw functional orthopedists, otorhinolaryngologists, and speech-language 
Pathologists. The correction of etiological factors associated with upper airway obstruction, 
combined with functional rehabilitation, can contribute to the normalization of the respiratory 
pattern and the restoration of stimuli favorable to craniofacial growth [8, 9]. 

3.3. Role of jaw functional orthopedics 

Jaw Functional Orthopedics presents itself as a therapeutic approach compatible with the 
principles of functional adaptation of craniofacial growth described by the FMH. From this 
perspective, treatment is not limited to the structural correction of dentoskeletal alterations, but 
seeks to promote functional conditions favorable to the balanced development of the 
stomatognathic system [17]. 

Recent studies demonstrate that orofacial myofunctional therapy can promote significant 
improvements in respiratory function, lingual posture, and perioral muscle activity, especially 
when implemented during the growth phase [15, 14]. Furthermore, recent systematic reviews 
indicate that functional rehabilitation can contribute to the stability of therapeutic outcomes and 
to the improvement of respiratory quality in children with sleep-disordered breathing [16]. 

Thus, early functional intervention, combined with adequate diagnosis of respiratory 
alterations, can contribute not only to the correction of existing alterations, but also to the 
prevention of future dentoskeletal discrepancies, reinforcing the importance of respiratory 
function as a modulating factor of craniofacial growth. 

4. Discussion 

The findings of the present review reinforce that respiratory function plays a relevant role in 
craniofacial growth and development, influencing the structural and functional organization of the 
craniofacial complex during the critical periods of childhood and adolescence. Although facial 
growth is determined by a complex interaction among genetic, epigenetic, and environmental 
factors, contemporary evidence demonstrates that functional stimuli exert significant influence on 
the expression of this biological potential [12, 3, 4]. 

The Functional Matrix Hypothesis proposed by Moss [10] and the subsequent expansion of 
the concept incorporating mechanotransduction [11] remain important theoretical frameworks for 
understanding the relationship between function and craniofacial growth. In this context, 
physiological nasal breathing promotes the functional balance of the SS through the adequate 
maintenance of lingual posture, lip sealing, and perioral muscle activity. In contrast, chronic 
mouth breathing can trigger neuromuscular adaptations capable of altering the facial growth 
pattern. Recent studies have demonstrated a consistent association between mouth breathing and 
skeletal alterations, such as transverse maxillary narrowing, increased lower facial third, posterior 
mandibular rotation, deep palate, and a higher prevalence of malocclusions [6, 7]. 

The results presented by Zhao et al. [7] demonstrate that mouth-breathing children exhibit 
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significantly more frequent craniofacial alterations when compared to those with a nasal 
respiratory pattern. These findings corroborate the clinical observations described by Grippaudo 
et al. [6], who identified an association between mouth breathing, deleterious oral habits, and the 
development of malocclusions. 

Furthermore, recent studies highlight that respiratory alterations are frequently associated with 
obstructive conditions of the upper airways, such as adenoid hypertrophy, tonsillar hypertrophy, 
and sleep-disordered breathing. These conditions promote compensatory postural adaptations 
involving the tongue, mandible, and facial musculature, contributing to progressive changes in 
craniofacial morphology [8, 9]. 

5. Conclusions 

The present narrative review has shown that respiratory function exerts significant influence 
on craniofacial growth and development, acting as an important modulating factor of facial 
morphology during childhood and adolescence. The scientific evidence analyzed demonstrates 
that physiological nasal breathing promotes the functional balance of the stomatognathic system, 
while persistent mouth breathing is associated with structural alterations capable of compromising 
the harmonious development of the face [6, 7]. 

The results also demonstrate that the principles of the FMH remain relevant for understanding 
the mechanisms involved in craniofacial morphogenesis. Recent advances in the study of facial 
growth and respiratory function reinforce the idea that skeletal structures continuously respond to 
functional stimuli arising from soft tissues and the upper airways [10, 11, 4]. 

From a clinical standpoint, the findings highlight the importance of early identification of 
respiratory alterations and the implementation of therapeutic strategies aimed at restoring 
physiological nasal breathing. The interdisciplinary collaboration among dentistry, orthodontics, 
jaw functional orthopedics, otorhinolaryngology, and speech-language pathology proves essential 
for minimizing the impacts of respiratory dysfunctions on craniofacial growth and for promoting 
more stable outcomes throughout development [5, 8]. 

Therefore, it is concluded that respiratory function represents an important determinant of 
craniofacial growth and should be considered an essential component in the clinical evaluation 
and therapeutic planning of developing patients. New longitudinal studies are needed to deepen 
the understanding of the mechanisms involved in this interaction and to strengthen the evidence 
related to preventive and therapeutic strategies applied to craniofacial growth. 
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