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Abstract

Background: Mouth breathing significantly impacts orofacial development and orthodontic outcomes, contributing
to malocclusion, narrow palates, and altered facial growth. This systematic review explores its causes, effects, and
treatment strategies in orthodontics.Materials and Methods: A comprehensive search was conducted in PubMed,
Google Scholar, and PMC databases for studies published between 2000 and 2024. Keywords included "mouth
breathing and orthodontics” and "impact of mouth breathing on malocclusion.” Inclusion criteria focused on
studies examining skeletal and oral development, orthodontic interventions for mouth breathers, and clinical trials.
Data extraction captured sample size, study design, and outcomes.Results: Chronic mouth breathing, caused by
nasal obstruction, adenoid hypertrophy, craniofacial anomalies, and habitual behaviors, leads to malocclusion,
open bites, and long face syndrome. Myofunctional therapy, palatal expansion, and orthodontic appliances
effectively address these issues, while surgical interventions like adenotonsillectomy treat underlying causes. Early
intervention is critical to mitigate long-term dental and facial consequences.Conclusion: Mouth breathing
profoundly affects oral and facial development, emphasizing the need for early diagnosis and multidisciplinary
treatment combining orthodontic care, therapy, and surgical correction. Further research is necessary to refine
treatment strategies and improve outcomes for mouth-breathing patients.
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1. Introduction compensatory mechanism to maintain
adequate airflow and ensure proper
respiration (3). It can be temporary (example
allergies) or chronic, becoming a
dysfunctional habit that affects overall
health and physical development. In
growing individuals, chronic obstructive
airway diseases are frequently linked to
orthodontic issues of concern. Since
different facial genotypes exhibit varying
sensitivities to the development of
malocclusion due to mouth breathing, a wide
range of inter-arch relationships can be
observed (4). Altough the issue has been
studied exyensively since the early 20th
century, the relationships between
respiratory and dental apparatuses makes it

Mouth breathing refers to the process
of breathing trough the mouth instead of the
nouse, which becomes predominant when
the nasal airways are partially or completely
obstructed. Most people primarily breathe
through their nose rather than their mouth.
oral breathing as a compensatory mechanism
when proper airflow through the nose is
restricted (1). Oral breathing is a
parafunctional habit whereby air passes
trough the mouth and it is accompanied by
skeletal and functional alterations in the
orofacial district (1). However, any
obstruction in the nasal or nasopharyngeal
passages can alter this normal breathing
pattern, leading to mouth breathing as a
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difficult to clarify how their respective
dysfunction interact. As with other poor oral
habits like abnormal biting habits, tongue
habits, chewing habits and sleeping habits
mouth breathing cand disappear
automatically with age (3) A significant
study by Harvold demonstrated the
occurrence of cranial and muscular changes
in growing primates when oral breathing
was experimentally induced over an
extended period (1). If the upper airway
obstruction is not addressed promptly, or if
mouth breathing persists habitually even
after the obstruction is removed, it can
negatively affect both the normal
development and function of the dentofacial
complex, as well as the overall health of
growing children. Dentists, particularly
orthodontists who provide early
intervention, play a crucial role during this
developmental stage (2). The review focuses
on the orthodontical implications of chronic
mouth breathing, particulary the
development of malocclusion and the impact
of the facial morphology. Recent studies
have demonstrated that mouth breathing can
contribute to a range of dental issues like
dental crowding, open bite or narrow
palates. Additionally, it is increasingly
recognized as a risk factor for sleep-desorder
breathing, including sleep apnea, which
often coexists with orthontic and functional
issues. Mouth breathing has increasingly
been identified as a risk factor for sleep-
disordered breathing, including conditions
such as obstructive sleep apnea (OSA) (5).
Children who habitually breathe through
their mouths are more likely to experience

disrupted sleep, which can result in
insufficient oxygenation during sleep,
fragmented sleep cycles, and daytime

fatigue. This, in turn, can negatively affect
academic performance, attention, and
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behavior. The article synthesizes the most
relevant research on how mouth breathing
affects dental and facial development, as
well as the role of orthodontic treatment in
correcting these issues. It will also explore
the role of orthodontic treatment in
addressing these issues, emphasizing the
importance of a multidisciplinary approach
that combines orthodontics, myofunctional
therapy, and, when necessary, medical
interventions to correct nasal obstructions
(6). By addressing both the functional and
aesthetic challenges associated with mouth
breathing, orthodontists can help ensure
better long-term health outcomes for
children and adolescents. This article also
highlights recent advancements in our
understanding of mouth breathing and its
association with sleep-disordered breathing,
offering new insights into how these issues
may be treated and prevented.

2. Material and Methods

A thorough search was conducted across
PubMed, Google Scholar, and PubMed
Central (PMC) databases for studies
published between 2000 and 2024. These
databases were chosen for their extensive
repository of peer-reviewed articles in
orthodontics and dental medicine. The
search employed specific terms, such as
("mouth breathing” AND "orthodontics"),
("oral breathing™), ("impact of mouth
breathing” AND "malocclusion™), ("mouth
breathing treatment” AND "orthodontics"),
("malocclusion™), ("adenoids"), and
("palatine tonsils"). These keywords were
strategically selected to capture a broad
range of studies examining the relationship
between  mouth  Dbreathing,  dental
malocclusion, and orthodontic interventions

(Fig.1).
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Search Strategy and Results
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Figure 1. Search strategy and results.

2.1.Inclusion criteria:
The following criteria were applied to
select studies for this review:
a) Studies investigating the effects of
mouth breathing on skeletal and oral
development, with a particular focus on
dental malocclusion and its associated
orthodontic consequences.
b) Research articles addressing the
treatment of malocclusion and related
orthodontic interventions for individuals
with mouth breathing habits.
c) Clinical studies, randomized
controlled trials (RCTs), and
observational studies involving human
participants. These study types were
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prioritized to ensure a comprehensive,
evidence-based understanding of the
impact of mouth breathing on oral and
facial development and the role of
orthodontic treatment in managing these
conditions.

2.2.Exclusion criteria:

Exclusion criteria were established to

refine the scope and relevance of

included studies:

o Studies that did not directly address
orthodontic  treatment or oral
development in the context of mouth
breathing.

o Research focusing solely on
respiratory issues without examining
their orthodontic implications.

e Studies involving  populations
outside the primary focus of this
review, such as adults, when the
emphasis was on children and
adolescents.

2.3.Data extractions and Analysis

Data was extracted from full-text articles
using a systematic approach, where key
findings from each selected study were
summarized and organized. A total of 200
articles were initially identified through the
database search. After applying the inclusion
and exclusion criteria, 35 studies were
retained for detailed analysis. Full-text
articles were reviewed to capture critical
information such as sample size, study
design, intervention types, outcome
measures, and results.The main outcomes of
interest included the relationship between
mouth breathing and malocclusion or
skeletal development, the specific types of
malocclusion most commonly associated
with mouth breathing, and the effectiveness
of orthodontic treatments such as
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myofunctional therapy, palatal expansion,
and orthodontic appliances. The included
studies primarily focus on the impact of
mouth breathing on dentofacial
development, oral health, and associated
malocclusions. The research highlights both
clinical evaluations (e.g., Zicari, 2009;
Chowdhary, 2024) and systematic reviews
(e.g., Lin, 2022; Zhao, 2021). Sample sizes
vary significantly, ranging from small
cohorts (e.g., 30-50 children, as in Mattar,
2004, and Souki, 2008) to broader
systematic reviews (e.g., Lin, 2022, and
Zhao, 2021). The studies include both
pediatric populations and adolescents,
emphasizing early identification and
intervention during growth periods. Several
studies use cross-sectional designs (e.g.,
Zicari, 2009; Mattar, 2004), providing a
snapshot of mouth breathing's impact.
Systematic reviews and literature analyses
(e.g., Lin, 2022; Zhao, 2021) integrate
findings from multiple sources, offering
comprehensive insights. Matched control
groups were used in studies like Chowdhary,
2024, and Malthora, 2012, to compare
outcomes between mouth breathers and non-

mouth breathers. Some studies lacked
control groups (e.g., Zicari, 2009; Mattar,
2004), focusing instead on descriptive
analyses. The most commonly studied
conditions include malocclusions (e.g.,
Souki, 2008), craniofacial morphology (e.g.,
Malthora, 2012), and facial skeletal
development (e.g., Zhao, 2021). Broader
health implications, such as syndrome
impacts  (Martins, 2014) and health
consequences (Singh, 2020), were also
explored. Consistent findings across studies
highlight that mouth breathing negatively
impacts craniofacial development, leading to
malocclusions, altered facial growth, and
other health issues. Prevention strategies
(e.g., Majorana, 2015) and interventions
targeting early detection (e.g., Chowdhary,
2024) show promising results in mitigating
these effects. The table 1 underscores the
importance of early diagnosis and
intervention  to  prevent  long-term
dentofacial complications. Findings suggest
that orthodontic and preventive approaches
tailored to individual cases can improve both
functional and aesthetic outcomes.

Table 1. Contexts and characteristics of the studies included in the review.

First Sample Sample RPM Contro Duratio  Target  Outcome
author, sizeand sizeand technolog | n of the condition
year mean/me  mean/me y interven  or disease
(country dianage dianage deployed tion
) (Intervent (Control) and
ion) interventi
on
compone
nts
Zicari, | 50 N/A Assessme  No Cross- Oral Significa
2009 | children, ntof oral control sectional breathing nt
(Italy) | mean age breathing and correlati
9 and malocclus  on
ion between
238
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Lin,
2022
(China)

Majoran
a, 2015

(ltaly)

Chowdh
ary,
2024
(India)

Mattar,
2004
(Brazil)

Malthor
a, 2012
(India)

Souki,
2008
(Brazil)

N/A

N/A

60
children,
mean age
10

40
preschool
children,
mean age
5

50
children,
mean age
8

30
children,
mean age
7
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N/A

N/A

30
children,
mean age
10

N/A

25
children,
mean age
8

20
children,
mean age
7
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stics
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breathing
on
craniofaci
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Literat
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review
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Variable

Variable

12
months

Cross-
sectional

6
months
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sectional

Dentofaci
al
developm
ent

Oral
habits and
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preventio
n

Mouth
breathing
and
growth

Mouth
breathing
and
occlusion

Mouth
breathing
and
craniofaci
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High
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ce of
malocclu
sion in
mouth
breathers
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Zhao, | 45 N/A Systemati
2021 | children, C review
(China) | mean age of mouth
8 breathing
effects
Martins, | N/A N/A Analysis
2014 of mouth
(Brazil) breathing
syndrome
Singh, 50 30 Assessme
2020 patients,  patients, nt of
(India) | mean age mean age mouth
11 11 breathing
consequen
ces

The analysis incorporated both qualitative
and quantitative data, focusing on evaluating
the strength of evidence and drawing
conclusions about optimal treatment
strategies for children and adolescents with
mouth Dbreathing habits. Studies were
assessed for methodological rigor, and
findings were compared across studies to
identify consistent patterns or
discrepancies.To ensure a thorough review,
multiple rounds of screening and data
extraction were conducted. Titles and
abstracts were initially reviewed for
relevance, followed by a detailed
examination of full-text articles based on the
predefined criteria. This rigorous process
facilitated a comprehensive understanding
of the existing literature and helped identify
research gaps to guide future studies.

The table 2 categorizes the functional
aspects of mouth breathing into three main
purposes:

o Understanding the impact of
mouth breathing

o Development of treatment
modalities

DOI : 10.62610/RJOR.2025.1.17.23
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System Variable Effects of Mouth
atic mouth breathing
review breathing  disrupts

on facial  facial

developm skeletal

ent develop

ment

No Cross- Mouth Syndrom
control  sectional breathing e impacts
syndrome craniofac

ial health

No Cross- Conseque Mouth
control  sectional nces of breathing
mouth linked to

breathing  health

and

dental

issues
o Evaluating retention and

stability

This structure provides a clear framework to
analyze various aspects of mouth breathing,
including its etiology, clinical effects, and
management. Studies such as Zicari et al.,
Lin et al.,, and Zhao et al. focus on the
relationship between mouth breathing and
dentofacial development, highlighting how
this habit disrupts facial growth patterns.
Research by Chowdhary et al., Mattar et al.,
and Souki et al. further evaluates the effects
of mouth Dbreathing on craniofacial
morphology, emphasizing skeletal changes.
Contributions by Triana et al., Dentti et al.,
and Luzzi et al. investigate the role of oral
habits in perpetuating mouth breathing,
offering insights into prevention strategies.
Several studies, such as Villa et al. and
Pereira et al., analyze orthodontic
approaches, including rapid maxillary
expansion (RME) and other interventions,
for correcting deformities caused by mouth
breathing. Festa et al. and Greenfeld et al.
explore the role of surgical interventions like
adenotonsillectomy for addressing airway
obstructions. Research by Villa et al., Izu et
al., and Occasi et al. examines the
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effectiveness of combined orthodontic and
surgical treatments, highlighting their
synergistic potential for severe cases.
Studies by Zhao et al. and Franco et al.
analyze  retention  strategies  post-
intervention, emphasizing the importance of
maintaining treatment results. Singh et al.
and Mattar et al. address the challenges of
relapse and adherence, showcasing the need
for robust patient compliance and follow-up
protocols to ensure long-term stability. The
table 2 underscores the multifaceted nature
of mouth breathing, ranging from its

developmental impacts to the complexity of
treatment and maintenance strategies. By
combining insights from orthodontic,
surgical, and behavioral studies, the table
provides a comprehensive view of how to
address mouth breathing at various stages.
Early diagnosis and a tailored,
interdisciplinary approach (orthodontic,
surgical, and preventive) are critical for
managing mouth breathing and its associated
effects on dentofacial development. Proper
retention strategies ensure the long-term
success of these interventions.

Table 2. Functional Analysis of Mouth Breathing Impact and Treatments.

General Purpose Detailed Purposes Examples
Understanding the | Analyze the relationship between Zicarietal., Linetal.,
impact of mouth | mouth breathing and dentofacial Zhao et al.
breathing | development
Evaluate the effects of mouth Chowdhary et al.,
breathing on craniofacial morphology Mattar et al., Souki et
al., Singh et al.

mouth breathing

Development of
treatment modalities

Evaluating retention

and stability | intervention

adherence

3. Results and Discussion

3.1.Cause of Mouth Breathing : mouth
breathing is a common condition that can
arise from various factors, such as nasal
obstruction, anatomical abnormalities,
and habitual behaviors. Understanding
the root causes of mouth breathing is
essential in  developing effective
treatments for the condition and its

DOI : 10.62610/RJOR.2025.1.17.23

Examine oral habits contributing to

Assess orthodontic approaches for
correcting dentofacial deformities
caused by mouth breathing

Explore surgical interventions for
airway obstructions
Investigate combined orthodontic and
surgical solutions
Analyze retention strategies post-

Address challenges of relapse and
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Triana et al., Dentti et
al., Dhull et al., Luzzi et
al.

Villa et al., Pereira et
al., Carvalho et al., Rose
et al.

Festa et al., Greenfeld et
al., Goldstein et al.
Villaetal,, lzuetal.,
Occasi et al.

Zhao et al., Franco et
al., Backing et al.

Singh et al., Mattar et
al., Malthora et al.

associated orthodontic and health
issues(7).
The primary causes identified in the

literature include:
3.1.1. Nasal obstruction
One of the most prevalent causes of
mouth breathing is nasal obstruction,
which restricts airflow through the nose
and forces individuals to compensate by
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breathing through the mouth (8).
Conditions such as allergic rhinitis,
chronic sinusitis, or a deviated septum
can cause nasal blockage, forcing
individuals to breathe through their
mouths. More severe cases may result
from congenital laryngomalacia,
bilateral choanal atresia, or oronasal
defects associated with Pierre Robin
syndrome. Less severe forms include
choanal stenosis, unilateral choanal
atresia, or nasal septum defects linked to
cleft palate (9). A deviated septum, a
condition in which the nasal septum (the
bone and cartilage that divides the two
nasal cavities) is misaligned, can also
cause significant airflow obstruction.
Persistent nasal obstructions were more
likely to develop mouth breathing habits.
This prolonged reliance on mouth
breathing can, in turn, contribute to the
development of various dental and facial
issues, including malocclusion,
improper tongue posture, and narrowing
of the dental arch (10).

3.1.2. Adenoid and Tonsil Hypertrophy

In children, enlarged adenoids or
tonsils often contribute to mouth
breathing, as these conditions limit
airflow trough the nasal passages.
Adenoids are small masses of lymphoid
tissue located in the nasopharynx
(behind the nose), while tonsils are
located at the back of the throat (13).
This is a common cause in younger
populations, where the habit of breathing
trough the mouth become ingrained. In a
study it was noted that children with
enlarged adenoids and tonsils were more
likely to develop chronic mouth
breathing, which in turn contributed to a
variety of orthodontic issues, including
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dental malocclusion, open bite, and
narrow palate. Additionally, early
treatments targeting adenoid
hypertrophy can prevent orthodontic
problems associated with  mouth
breathing (14).
3.1.3. Anatomical factors

Conditions like cleft palate, dental
malocclusion and craniofacial anomalies
can predispose individuals to mouth
breathing. The absence of properly
developed anatomical structures in the
nose and oral cavity can make nasal
breathing difficult (15). Abnormalities in
the jaw or palatal structure may
influence tongue posture, encouraging
mouth breathing as a compensatory

mechanism. Furthermore, dental
malocclusion, which may involve
crowded or misaligned teeth, can

contribute to the onset of mouth
breathing(16). For instance, children
with cleft palates may have difficulty
breathing through the nose due to their
altered facial structure, and this
difficulty can lead to the development of
mouth breathing. Moreover, a study
highlighted that craniofacial anomalies,
including cleft palates, are directly
related to a higher frequency of mouth
breathing and subsequent orthodontic
problems.
3.1.4. Habits

In some cases, mouth-breathing is a
learned behavior or habitual condition,
often exacerbated by prolonged illness
during childhood (17). This behavior can
be perpetuated long-term, even when the
initial cause has been treated. Moreover,
this habit can become deeply ingrained
duet o family behaviors or the child’s
surrounding environment. In some cases,
a child may begin breathing trough their
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mouth without any apparent medical
reason, simply as a result of habit (18).
Multiple studies have demonstrated that
this habit can become permanent in
children who do not receive early
intervention.  Furthermore, = mouth
breathing can also occur during sleep,
contributing to adverse effects on
maxillofacial development, such as an
elongated facial structure or improper
palate formation (19).
Implications in  mouth
breathing

Oral breathing has a significant
implication in dental and facial
development, which can contribute to
various  malocclusion and  other
orthondtic problems. These include:
3.2.1. Malocclusion and open bite

Chronic mouth breathing can result
in development of dental malocclusion,
particularly open bite, where the upper
and lower front teeth do not meet when
the mouth is closed (20). It was found
that children who breathe trough their
mouths often develop an anterior open
bite, which may require orthodontic
treatment to correct. Malocclusion may
also play a dual role: it can act as a
contributing factor to the development of
mouth breathing in children with mild
upper airway obstruction, while,
conversely, it may result from severe
palatal tonsil hypertrophy (21).
3.2.2. Narrow palate

Mouth breathing often leads to a
narrow palate duet o improper tongue
posture, which typically rests on the roof
of the mouth when breathing trough the
nose. This alteration in oral posture can
lead to crowded teeth and bite problems.
Many studies confirm that children with
chronic mouth breathing habits are more
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likely to develop narrow palates, which
can affect the overall facial apperance.
3.2.3. Facial developmenT

Chronic mouth breathing in children
can cause long-term changes in facial
aesthetics. The long face syndrome is
commonly associated with mouth
breathing, characterized by a longer face,
receding chin and high palatal arch. This
syndrome necessitates early orthodontic
intervention to correct the facial and
skeletal issues caused by the habit (22).
treatment for mouth
breathers
Orthodontic interevention is crucial for
correcting the dental and facial issues
caused by chronic mouth breathing.
Serveral treatment approaches have been
identified:
3.3.1. Myofunctional therapy
involves exercises to improve the
function of orofacial muscles, has been
found to be effective in retraining mouth
breathers to breath trough the nose. This
therapy helps improve tongue posture
and oral muscle strength, which are
essential for correcting malocclusion
(23).
3.3.2. Palatal expansion
For children with a narrow palate, palatal
expanders can help widen the upper jaw
and reduce the need for mouth breathing.
Rapid maxillary expansion (RME) is
beneficial for patients with narrow,
constricted maxillary arches, as it aims to

expand the arch. This procedure
enhances nasal airflow and reduces
airway resistance. The increase in

intranasal space occurs as the outer walls
of the nasal cavity are pushed apart (24).
A new treatment protocol includes rapid
palatal expander bonded on the
decidious molars, in association with the
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use of myofunctional devices such as the
nasal stimulator and the oral obturator,
that speeds and increasesc the
effectiveness and stability of treatment
(25).
3.3.3. Orthodontic Appliances

Fixed appliances such as braces can
correct dental misalignment caused by
chronic  mouth  breathing  (26).
Additionally, functional appliances that
help position the tongue correctly may
be used to address both the dental and
fucntional aspect of mouth breathing
27).
3.3.4. Surgical Options

In cases where nasal obstruction is due

to structural issues, such as a deviated
septum or enlarged adnoids, surgical
intervention may be necessary to restore
normal nasal airflow. Research has
shown the benefits of
adenotonsillectomy for 18 out of 24
children with adenotonsillar
hypertrophy, as it helps restore nasal
breathing. This surgical approach also
improves dental occlusion and supports
proper morphofunctional development
of the face (28).

Mouth  breathing can be a
contributing factor to changes in
occlusion and disrupted facial growth.
When it occurs alongside other
parafunctional habits, the damage to the
stomatognathic system is significantly
amplified (29). The condition is closely
linked to have malocclusion, particulary
open bite, narrow palate and long face
syndrome, which can have long-lasting
effects on both apperance and function.
It was also observed that all individuals
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with the mouth-breathing habit showed a
notable increase in facial height,
mandibular plane angle, and gonial angle
(30). Early intervention is crucial in
preventing the long-therm consequences
of mouth breathing and ensuring proper
oral development. Orthodontic treatment
plays a key role in managing mouth
breathing.  Myofunctional  therapy,
palatal expansion, and fixed orthodontic
appliances can significantly improve the
oral posture and dental alignment of
mouth breathers. Moreover, addresing
any underlying nasal obstructions trough
medical or surgical means is essential for
correcting the root cause of mouth
breathing (31-35).

4.Conclusion

Mouth breathing is a significant
concern in orthodontics due to its impact
on oral development, facial aesthetics
and dental function. Children who
breathed through their mouths exhibited
a greater inclination of the palatal and
mandibular planes, a dolichofacial
morphological type, reduced posterior
facial height, and a narrower maxillary
arch in the molar region. Chronic mouth
breathing results in malocclusion, a
narrow palate, and altered facial
morphology, all of which can be
addressed through timely orthodontic
treatment. A multidisciplinary approach,
combining orthodontics, myofunctional
therapy and nasal surgery is essential for
improving  outcomes  for  mouth
breathers. Further research is needed to
refine treatment strategies and develop
more effecive ways of addresing mouthe
breathing in both children and adults.
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