Romanian Journal of Oral Rehabilitation

Vol. 15, No.4 October-December 2023

IMPACT OF MOUTH BREATHING ON THE DEVELOPMENT OF THE
DENTO-MAXILO-FACIAL COMPLEX IN CHILDREN AND ADOLESCENTS

Loredana Golovcencu?, Laura Rischip?, Diana Mirt® , Roxana Faur?, Carmen Savin*3, Ana Sirghe*®, Alina
Adumitroaie*’, Cezar Foia?, Alexandrina Muntean®, Daniela Anistoroaei'®, Vasilica Toma!!

157101Gr, T. Popa" U.M.Ph. - lasi, Romania, Faculty of Dentistry, Department of Surgery |
24“Sf. Spiridon” Emergency Hospital, Pediatric Dentistry Residence Program

8“Gr. T. Popa" U.M.Ph. - lasi, Romania, Faculty of Medicine
9o“Tuliu Hatieganu" U.M.Ph. — Cluj-Napoca, Romania, Faculty of Dentistry, Department of Pediatric Dentistry

Corresponding author: Daniela Anistoroaei; e-mail: daniela.anistoroaei@umfiasi.ro
Alexandrina Muntean; e-mail: alexandrina.muntean@umfcluj.ro
*These authors had equal contributions to this work as the first author

ABSTRACT

Aim of the study This paper aims to identify the characteristics of mouth breathing as an oral vicious habit frequently
encountered in paediatric dentistry clinical practice, evaluating the possible outcomes in regards to somatic and stomatognatic
development, as well as interceptive treatment modalities. Materials and method A number of clinical case studies and review

EERNNT3

articles were evaluated, after searching databases for available papers using key words like “oral vicious habits”, “mouth
breathing”, “interceptive treatment”, “children and adolescents”. Results Oral vicious habits are one of the most frequent
disturbances seen by the paediatric dentist in the dental office, which often impair the child’s quality of life. Vicious habits
include thumb sucking, prolonged use of a pacifier, lip biting and sucking, onycophagia (fingernail biting), bruxism, oral self-
harm, mouth breathing and tongue interposition. These habits have a great impact on occlusion and muscle development,
causing repetitive and complex muscular contractions, with effects varying from individual to individual depending on the
frequency, period and intensity of the habit. Conclusions Mouth breathing is an oral vicious habit which can induce numerous
negative effects on the development of the stomatognatic system, therefore the identification, interception and early
intervention on oral breathing should be a desiderate of every paediatric dentist’s office.
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Introduction

Interferences in the development of the Materials and method
stomatognatic complex can be attributed to a After searching PubMed and Web of
large variety of factors, in which vicious habits Science databases for key terms like “oral
are included and play an important role. Mouth vicious habits”, “mouth breathing”, “interceptive
breathing is one of the most frequent oral habit treatment”, “children and adolescents”, available
encountered and easily diagnosed in the dental articles were evaluated, regarding the importance
office, with serious repercussions on the cranio- of recognition and early intervention towards
facial and muscular development. oral habits in general and mouth breathing in

The identification, interception and early particular.
intervention on mouth breathing is very
important, as it could reduce the numerous Results and discussion
harmful effects the oral vicious habit has on the The stomatognatic complex is considered
somatic growth, as well as dento-facial and the muscular and skeletal system of the head and
muscular development. neck and is characterised by various functional
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and morphological connections. An incorrect
function of this apparatus can lead to different
anomalies which can be reversible if the
treatment is correctly conducted and initiated at
aright age (Kalla et al., 2022).

Baer and Lester (1987) reported that the
main permanent location for expressing
emotions is the oral cavity, being a source of
anxiety relief both in children and adults.
Stimulating the region with tongue, thumb or
fingernail can help detension the emotionally
loaded.

The etiology of oral habits is
multifactorial and includes factors like:
emotional stress, parasomnia, traumatic cerebral
lesions, neurological disabilities and musculo-
scheletal pathologies like malocclusions, muscle
recruitment  (hyper-tonicity,  hyper-laxity)
(Naulin-Ifi, 2011).

Mouth breathing is one of the most
frequent harming oral habits in children and a
symptom of sleep breathing pathology (SDB —
Sleep-disordered breathing). Due to the altered
brain oxygenation, these patients are reported to
have a troubled sleep, waking up tired, with
difficulties  concentrating  during  school
(Mesaros, 2012).

Literature shows a prevalence of mouth
breathing of 11% to 56% of children (Lizhuo et
al., 2022). Similar to other vicious habits, like lip
biting, nail biting, tongue positioning or tongue
chewing, oral breathing can automatically
disappear with age (Ling et al., 2018). Mouth
breathing could be considered as the most
evident manifestation of a syndromic pattern,
with a complex and multifactorial etiology.
Causes can be local as well as systemic, related
to malformations, other vicious habits, adenoid
growths, amygdala enlargement, nasal septum
deviations, nasal cavity obstructions, respiratory
allergies (Abreu et al., 2008).

Studies report that the most often cause of
mouth breathing is obstruction of upper airways,
which are directly influenced by the shape and
position of surrounding tissues (like the nasal
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mucosa, adenoids and amygdala), when
pathological alterations of these tissues can
interfere with the air flow. Nasal obstruction can
be attributed to nasal inflammation in children,
including from allergic rhinitis, chronic rhinitis
or sinusitis. Moreover, mouth breathing could
also be caused by morphological deformations of
the nose, which alter the nasal ventilation and
reduce the airflow (deviated nasal septum, nasal
turbinates hypertrophy, nasal polyps or trauma)
(Marchesan, 2000; Frasson et al., 2006; Lemos et
al., 2007; Abreu et al., 2008).

Literature shows that adeno-amygdala
enlargement is the most frequent cause of mouth
breathing in children (Farid and Metwalli, 2010).
The adenoids are actively growing between 2-6
years and start reducing their size after 10 years
of age, while the amygdalas are most actively
developing between 2-5 years of age. In normal
physiological conditions, they slowly atrophiate
and disappear at 14-15 years of age in most
children. Regardless, the adenoids and
pathological enlarged amygdalas cannot
normally atrophiate and will block the nasal
respiration, forcing the child to partially or totally
mouth breathe in order to get sufficient oxygen
(Peltomaki, 2007).

Nevertheless, these problems seem to
intersect and form a vicious circle. Nasal
breathing is the normal condition, while mouth
breathing can be defined when 25% to 30% of
the air is passing through the mouth, while
breathing (Kenna, 2000). According to the
functional matrix developed by Moss and
Salentijn in 1969, normal nasal respiratory
function is essential to the equilibrated growth of
cranio-facial structures. When the upper airways
obstruction is not promptly removed, negative
effects will appear not only in the normal
development and functioning of the dento-facial
complex, but also in the general health of
growing children (Morais-Almeida et al., 2019;
Kuroishi et al., 2015; Leung et al., 2006; Patel
and Davidson, 2007).
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Mouth breathing results in a wide spectre
of immediate as well as long-term consequences.
These consequences imply different areas of the
body (mouth, cranio-facial development, upper
and lower airways). They influence the growth,
physical and mental health of the child in many
different  ways: paediatric,  orthodontic,
orthopaedic, behavioural, metabolic, cardio-
vasculary, psycho-behavioural, cognitive and
phonative (Cattoni et al., 2007).

Literature fundaments the idea that the
functioning and morphology of the oro-facial
system are deeply connected. The normal
position of muscles inside and outside the mouth
will  affect the dental development.
Malocclusions appear more frequently in
children with mouth breathing compared to
children with nasal breathing. Children with
normal breathing patterns keep their lips closed
in order to have a closed oral environment. A
balanced muscular force of the tongue on the
internal part, and the lips and cheeks on the
external part, is crucial for the development of a
normal upper dental arch. Mouth breathing
results in a muscular imbalance, which can lead
to oral and cranio-facial disturbances (Perilo et
al., 2007; Souza et al., 2013).

Some authors have linked mouth
breathing to anterior open bite, posterior cross
bite and increased overjet, while others found a
significant ~ association between enlarged
adenoids and an anterior open bite (Constantine
et al., 1994; Valera et al., 2003; Mattar et al.,
2004; Pellan et al., 2005).

Clinical characteristics of malocclusion
may vary depending on etiological factors of
mouth breathing (like adenoids or amygdala
enlargement). Posterior naso-pharyngeal
obstruction due to pathological adenoid
enlargement may lead to a clockwise rotation of
the mandible during the oral breathing, often
resulting in class 1l malocclusion and increased
overjet. Pathological amygdala enlargement may
obstruct the lower section of the upper airways,
leading the child to move the mandible forth in
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order to increase the dimension of the oro-
pharyngeal airways, which often leads to anterior
cross bite (Linder-Aronson, 1970; Vasquez-
Nava et al., 2006; Grippaudo et al., 2016).

Nevertheless, a large number of studies
on mouth breathing with adenoid and/or
amygdala enlargement have reported different
conclusions. Some authors have showed that
different degrees of amygdala enlargement have
been associated to an increased risk of overjet
and class II malocclusion, while adenoid
enlargement has not been significantly correlated
to malocclusions in children of around 6 years of
age. A possible explanation for this would be that
adenoid enlargement has a delayed effect on
malocclusion, if the latter did not appear at a
younger age (Poddebniak and Zielnik-
Jurkiewicz, 2019).

Morphological alterations in the maxilo-
facial complex appear because mouth breathing
results in adaptative changes of lips, tongue and
mandible, which moreover influence the skeletal
changes through neuro-muscular responses
(Lowe, 1980; Ikenaga et al., 2013).

Numerous studies confirm the influence
of an altered respiratory pattern over the dento-
facial growth, with mouth breathing developing
specific characteristics. The easiest to identify is
the “adenoidal facies”, described by a long face,
pronounced dark eye circles, open mouth
postural attitude, flattened cheeks, short and
incompetent upper lip, small hypotonic nostrils,
low tongue position, posterior rotated mandible,
tendency to open bite, head hyper-extension,
posterior teeth extrusion, transversal
discrepancy, cross bite (Tourne, 1990; Malhotra
et al., 2012; Pacheco et al., 2015).

Mouth breathing can also be attributed as
a cause of dental misalignment, dental crowding
being one of the most common reason of
presentation of a patient to an orthodontic
evaluation (Decusara et al., 2019).

Dento-alveolar arches are usually
narrower, the maxilla often has a ”’V” shape with
a high, arched, palate. The open labial gap creates
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an imbalance between the perioral muscles,
which become dominant, and the tongue which
generally has a low pressure and position,
allowing the cheek muscles to exert a continuous
pressure on the upper maxilla, inhibiting its
transversal development and favouring the
occurrence of a narrow maxillary (Mattar et al.,
2004; Trevisan et al., 2015).

Cephalometric data in children and
adolescents with oral breathing have shown that
maxillary and mandibulary retrognatia are
mostly present in mouth breathers, which have
the tendency for an increased mandibular angle
as well as a downward and backward rotated
mandible. Moreover, a high palate is one of the
most common characteristics in children with
oral breathing, being present 11% times more
than in children with nasal respiration (Basheer

etal., 2014).
Similar to malocclusions, skeletal
patterns are different depending on the

etiological factors. Obstruction resulting from
amygdala enlargement often presents a class III
skeletal pattern, distinguished by a maxillary
sagittal dysplasia and mandibulary prognatism.
In a study on 64 children, Iwasaki et al. (2017)
have evaluated the maxilo-facial characteristics
influenced by obstructive factors in upper
respiratory tracts. The results indicate that
enlarged amygdalas and an anterior position of
the tongue could induce mandibular prognatism.

Another study evaluated lateral
cephalometric radiographies of 226 children,
grouped on different categories depending the
obstructive  factors:  adenoids,  enlarged
amygdalas and both. Authors reported that
isolated amygdala enlargement lead to a more
horizontal and anterior mandible compared to
only adenoid enlargement obstruction. Thus, oral
breathing seems to contour different skeletal
profiles, while a clear etiology could help
distinguish the maxillo-facial growth direction
(Franco et al., 2015).

When air passes through the mouth,
saliva evaporates and leads to a decrease in oral
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cavity humidity. As an important immune
defense agent, saliva lubricates and dissolves
anorganic substances and contributes to pH
stability and preventing dental caries. Studies
have proven that children with chronic mouth
breathing have an increased caries risk (Scully
and Felix, 2005; Weiler et al., 2006; Wang et al.,
2021).

Clinical research revealed higher levels
of Streptococcus mutans and bacterial plaque in
adolescents with mouth breathing. Oral breathing
can lead to alterations of saliva-mediated defense
and reducing the self-cleaning effect of saliva
which, in time, can bring an accelerated
accumulation of plaque. Moreover, decreased
epithelial cells, which have the capacity to
defense against plaque and the dehydration of
gingival surfaces resulting from the air flow can
contribute to the development of gingivitis and
other periodontal diseases (Koga-Ito et al., 2003;
Al-Awadi and Al-Casey, 2013)

A randomized, controlled study on mice
with intermittent nasal congestion has concluded
that mouth breathing can lead to condylian
developmental defects during adolescence
(Wang et al., 2019). Furthermore, oral breathing
seems to be correlated with upper respiratory
tract infections, halitosis and bruxism, which in
turn will aggravate temporo-mandibular joint
pathology and will lead to excessive dental
enamel wear, resulting in malocclusions (Kukwa
et al., 2018; Motta et al., 2011; Oh et al., 2021;
de Oliveira et al., 2019).

Very important steps in the management
of oral habits are the early diagnosis, the
collaboration between pediatric dentists and
pediatricians, and the interceptive treatment
which disrupts the circuit as soon as possible.
These actions could avoid the instalment of
disturbances like: frequent respiratory infections,
pathological mastication pattern, malocclusion
development, incorrect  deglutition  and
phonation, body posture anomalies.

Short attention spans, loss of memory,
weak school performances, alteration of sleep-
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wake patterns, daily irritability and a negative
influence on the psycho-social life of the
individual, seem to be related to weak
oxygenation (Sadako-Kuroishi et al., 2014). A
multidisciplinary intervention is needed in order
to solve these problems, in which the
paediatrician plays a key role. Due to the tight
correlation between oral breathing and dento-
facial imbalances, the paediatrician should
involve the paediatric dentist, after the early
identification of mouth breathing in a child.

The interceptive treatment aims at an
interdisciplinary collaboration between the
pediatric dentist, orthodontist, ear-nose-throat
surgeon, speech therapist and physiotherapist.
Interception is based on stopping the evolution of
a phenomenon, disease or anomaly to avoid the
negative effects on the body. The goals are to
identify, evaluate and control or neutralize the
aggravation factors of an initial malocclusion.

In order to detect anomalies, a clinical
examination should comprise:

1. Facial exam:

- evaluation of the
symmetry/asymmetry,
dimensional  equality, lip
position, facial  profile
harmony

2. Functional exam:

- evaluation of the posture,
cephalic balance, mandible position at
rest, lip position and tonicity at rest,
tongue mobility, tongue position in
deglutition

- detection of mouth breathing

- examination of the temporo-
mandibular joint
3. Arch examination:

- evaluation of the dental health
status (carious lesions, form or structure
anomalies)

- evaluation of the dental age in
respect to the legal age (abnormal
persistence of primary teeth, permanent
teeth eruption delays)
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- evaluation of arch and palate

morphology (malpositions, ectopias,
rotations, mandible postition in the three
dimensions)

- detection of physiological dental
wear
4. Dental examination

- panoramic radiography after 7
years of age allows the evaluation of
dental anomalies and following of arch
morphogenesis.
5. Occlusion examination

- arch relations are evaluated in
maximum inter-cusp position and centric
relation in order to detect all types of
dysmorphism. Mandibular trajectory in
open and closed mouth are also
evaluated.
6. Cephalometric assessment

- Teleradiography — confirms the

diagnosis

- Fist radiography — evaluates the
growth stage, more precisely the
sessamoid  bone  ossification, at

approximately one year before puberty —
it is an important landmark for the
decision of interception treatment.

Conclusions

Children’s quality of life can be altered
by vicious oral habits, one of the most frequent
disturbances seen by the pediatric dentist in the
dental office. These habits have a great impact on
the occlusion and oral muscles development,
with effects that vary for each individual and
depend on the frequency, duration and intensity
of the habit.

The identification and interception of oral
habits should be a desideratum in every clinical
practice, given that pediatric dentists and
orthodontists which ensure an early treatment,
play a very important role in the growth period.

Therefore, awareness on efficient
prevention is vital for pediatric dentists.
Screening and early intervention on mouth
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breathing are beneficial for the normal functions and could help prevent the relevant

development of structure and dento-facial negative effects on the general health of children.
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