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The impact of nasal respiration impairment on craniofacial growth and

development remains a topic of interest for orthodontists in their daily

encounter with mouth breathing patients. The aims of this article are to

critically review the: (1) etiology of nasal obstruction, namely septal

deviation, turbinate dysfunction, lymphoid tissue hypertrophy, and soft

tissue alteration; (2) diagnostic methods to evaluate nasal obstruction; (3)

role of mouth breathing in the development of characteristic malocclusions

and associated patterns of facial growth (“adenoid facies”), with a focus on

recent research data; (4) indications of medical and surgical treatments with

the ongoing debate about removal of lymphoid tissues to avoid facial

dysmorphology; (5) diagnosis and treatment of obstructive sleep apnea in

growing subjects. Orthodontists play an important role in the early diagnosis

of airway impairment. Early clearance of the airways, whether medically or

surgically achieved, is gaining more ground between ENT specialists as they

became aware of the potential effect on craniofacial development. (Semin

Orthod 2016; 22:223–233.) & 2016 Elsevier Inc. All rights reserved.
Introduction

T he study of the relationship between mal-
occlusion and environmental factors has

been uninterruptedly updated in the ortho-
dontic literature during the last century. The
most evaluated aspect has been the potential
effect of altered mode of breathing on dento-
facial components. Orthodontists have focused
on this association mainly because of daily
encounters with patients exhibiting complete or
partial abnormal respiration. They discovered
that aberrations in the nose, the neighboring
anatomical entity to the mouth, created a variety
of malocclusions and facial dysmorphologies
because of the diversity of the adaptation
processes.
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In his seminal classification of malocclusion,
Edward Angle singled out the relationship
between mouth breathing and malocclusion.
He described the Class II division 1 malocclusion
as “always accompanied and, at least in its
early stages, aggravated, if not indeed caused by
mouth breathing due to some form of nasal
obstruction.”1 Regarding the Class III maloc-
clusion, he stated that “deformities under this
class begin at about the age of the eruption of
the first permanent molars, or evenmuch earlier,
and are always associated at this age with
enlarged tonsils and the habit of protruding
the mandible, the latter probably affording
relief in breathing.”1 However, the excessive
number of studies that assessed the direct
connection between nasal obstruction and
facial growth,2–14 failed to seal the debate on
the orthodontic implications of nasal respiration
impairment.15–17

The aim of this article is to explore the various
aspects of the association between mouth
breathing and dentofacial growth namely, the
etiology of mouth breathing, the relationship
between malocclusion and mouth breathing, the
medical treatment and the optimal timing of
lymphoid tissue removal.
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Etiology of mouth breathing

The airway tube extends from the nostrils to the
lungs. In between, the nose, nasopharynx, and
oropharynx are lined up with many important
organs and tissues that play an important role in
filtering and humidifying the air before it reaches
the lungs, and in the immunity of our body.
Conversion of nasal to oral breathing can be
induced by different factors, whether partial or
complete airway obstruction may occur at any of
those levels and can develop at any age.

Mouth breathing is classified into two groups:
habitual, with adequate nasal potency, and
enforced, through nasal resistance or obstruc-
tion.18 The latter may occur in the anterior
(maxillary) airway, in the posterior (pharyngeal)
airway, or both, since the two sections are not
completely independent. The maxillary section
has greater resistance in the nasal airway and
therefore is more prone to obstruction.
Figure 1. Lateral cephalometric radiograph of a
6-year-old boy. The circle in yellow denotes the
hypertrophied tonsils almost blocking totally the
pharyngeal airways.
Causes of nasal airway obstruction

Lymphoid tissues hypertrophy

Adenoids hypertrophy constitutes the primary
cause of upper airway obstruction, particularly in
children, inducing mouth breathing. The ade-
noids are located at the junction between the
nose and the oral cavity, at the roof of the
nasopharynx near the Eustachian tube that
connects the ear to the oropharynx. In few
instances, the hypertrophied adenoids can block
the Eustachian tube and limit the drainage from
the middle ear into the nasopharynx, which can
cause a middle ear effusion.

Interestingly, and unlike other tissue in the
body, the adenoids increase in size during
childhood to twice of their final adult size with a
particular pattern of growth,19 an observation
that Pruzansky20 denied. He suggested, in a
cephalometric study, that the lymphoid tissues
do not follow a specific growth curve, but
respond individually to different environmental
factors. Later, in a longitudinal study between
ages 3 and 16 years, Linder-Aronson and
Leighton21 studied adenoids growth behavior
on lateral cephalographs, and reported an
increase in adenoid size in preschool and
primary grade level years, followed by a decrease
during preadolescence and early adolescence.
These findings support a prevailing practice
by otolaryngologists to delay the removal of
the pharyngeal lymphoid tissues until after
puberty.

Parallel to the growth of lymphoid tissues, the
general growth of the oropharynx complex and
face maintain a normal functioning of the
nasopharynx.22 Nasopharyngeal obstruction and
subsequent change to mouth breathing may be
induced if discrepancy in the growth of the
lymphoid tissues and the nasopharynx occurs.22

On the other hand, the tonsils known as the
“gate keepers” of the oropharynx, may also lead
to airway obstruction if hypertrophied (Fig. 1). In
the rare condition when tonsils touch or meet in
the midline, they are called “kissing tonsils.”
Otolaryngologists classify the tonsillar hyper-
trophy in a similar grading system to that of
adenoid hypertrophy. However, clinical exam-
ination for diagnosis is crucial.

Although the adenotonsillar hypertrophy
constitute the main cause of airway obstruction in
growing individuals, other agents may contribute
in increasing nasal resistance in the upper nasal
airways such as hard tissues: deviated septum,
turbinate irregularities and congenital, traumatic
or therapeutic asymmetries of the nasal cavity;
and soft tissues: catarrhal and allergic rhinitis,
and nasal polyps.
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Septal deviation

The nasal septum, which is dividing the nose into
two bilateral cavities, both formed by cartilagi-
nous and osseous tissues. It remains one of the
most common causes of nasal airway impairment.
A septal deviation to one side, caused by genetic
or environmental factors such as trauma, is a
major cause of airway obstruction. Trauma at
birth is shown to induce septal deviation in new
born with different percentage of incidence.23–25

The deviation can be diagnosed clinically and
cephalometrically (Fig. 2). Upon clinical
examination, a bulging mass is seen at the
opening of the nostrils unilaterally. Tracking
the midsagittal line on the postero-anterior
cephalometric radiograph shows a deviation in
the radiopaque cartilage mass, usually assuming
an S shape.

Turbinates

The lateral walls of the nasal cavity are line up
with three pairs of turbinate: superior, middle,
and inferior. The turbinates play a primary role
in “filtering,” heating and humidifying the air
before it reaches the lungs. They undergo cycles
of swelling every 3–7 h, with no change in the
total nasal airway resistance. The nasal cycle
occurs in nearly 80% of normal people with
alternate congestion and decongestion between
right and left side.26 The cyclical hypertrophy
should not be mistaken for a chronic condition.
Figure 2. Postero-anterior cephalometric radiograph
of an 11-year-old girl. The nasal septum is deviated in
its lower half causing a shift to mouth breathing mode.
Similar to adenoids, turbinates’ hypertrophy
can be diagnosed on nasal endoscopy, but also on
postero-anterior cephalographs. It can disclose a
possible extension of the posterior part of the
inferior turbinates that would indicate an etiol-
ogy for mouth breathing, particularly in the
absence of septal deviation and/or large ade-
noids and tonsils. When hypertrophied, inferior
turbinates may extend posteriorly and constrict
the airways, showing a “foggy” image on lateral
cephalograph above the posterior nasal spine
(PNS). This “tail” is often overlooked (Fig. 3).27

The pathology may be associated with allergic
rhinitis that is treated with either medication
(nasal steroids) or surgery (reduction or
excision).28

Soft tissues

Nasal obstruction may be cause by an overgrowth
or alteration of the soft tissue mucosa lining the
nasal cavity, in the presence of a local or general
pathology. Catarrhal or allergic rhinitis is a
common etiology for chronic mouth breathing.
A long period of treatment is usually necessary.
When nasal polyps affect nasal respiration, sur-
gical removal is mandatory to recover normal
respiration.
Nasal obstruction and mouth breathing:
Relationship and diagnosis

Methods to diagnose adenoidal hypertrophy
include nasal endoscopy (NE) and radiological
imaging.

While nasoendoscopy remains a standard
mean to diagnose any nasal airway impairment,
cone-beam computerized tomography (CBCT)
has gained ground in the orthodontic science. It
is progressively used for diagnosis and treatment
planning on patients exhibiting complex
malocclusions.29

Studies have compared the accuracy of diag-
nostic methods, i.e., nasal endoscopy and lateral
cephalometric radiographs and have been found
to be similar, with endoscopy having the
advantage of three dimensional evaluation.30

In a recent study comparing CBCT with
nasoendoscpy the researchers found that
CBCT images were as accurate as NE in
evaluating adenoid size especially when used by
trained orthodontists.31



Figure 3. (A) Bilateral obstruction of the airway, in a 9-year, 4-month-old patient, by the hypertrophied inferior
turbinates (right and left arrows) shown on a postero-anterior cephalograph. (B) The patient’s lateral
cephalometric radiograph shows the posterior extension of the inferior turbinate toward the posterior wall of
the nasopharynx (arrow). This hypertrophy induced a narrowing of the airways and shift to mouth
breathing mode.
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On lateral cephalographs, adenoid hyper-
trophy has been classified into three or four
sizes or grades, ranging from small to large, as
well as ratios between the size of adenoids and
nasopharynx.32 The classification shown in
Fig. 4 is based on the percentage of airway
obstruction, whereby the following grades
are assigned: 1 for less than 50% obstruction,
2 for more than 50% but less than 100%, and 3
Figure 4. Adenoid hypertrophy: lateral cephalographs of
obstruction relative to adenoid size. (A) Grade 1 (less than
(B) Grade 2 (more than 50% obstruction but less than 100
(total obstruction) in a 4-year, 9-month-old boy.
when the adenoids totally block air passage
(Fig. 4). The subjective method in grading the
airway obstruction by adenoids corresponded
with the objective measurement of the airway
clearance. In a study on 200 growing subjects,
Bitar et al.32 found a high correlation bet-
ween the adenoids grading and the shortest
distance between the adenoids and the soft
palate (r ¼ �0.79).
3 mouth breathers showing different grades of airway
50% obstruction of airway) in a 8-year, 6-month-old boy
% airway obstruction) in a 6-year-old boy. (C) Grade 3
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Mouth breathing and facial growth:
Relationship and diagnosis

The impact of mouth breathing upon the
development of malocclusion appears to be
related largely to a low posturing of the tongue
(and the subsequent adaptation of other facial
muscles) that may influence growth of the jaws,
and the occlusion. Mouth breathing has been
associated with a narrow upper arch, but appa-
rently no high palatal vault11; posterior crossbite;
anterior open bite, usually through excessive
eruption of posterior teeth; and a hyperdivergent
skeletal pattern.11

In parallel to the above descripors, children
requiring adenoidectomy have been reported to
have longer facial height, steeper mandibular
plane angle, and a more retrognathic mandible
than corresponding controls.2–7 Similarly, chil-
dren with enlarged tonsils were found to have
more retrognathic and superior-posteriorly
inclined mandibles, greater anterior total and
lower facial heights, and larger mandibular plane
angles.8 Moreover, retroclined mandibular
incisors, more anteriorly positioned maxillary
incisors, decreased overbite, increased overjet,
increased incidence of lateral crossbites, shorter
mandibular arches, and narrower maxillary
dental arches2–14 were related to chronic
mouth breathing. Acknowledging the impact of
Figure 5. (A) “Long Face” syndrome characteristics
incompetency, increased lower facial height, narrow widt
Lateral cephalograph of same patient shows the hyperdive
plane angle (PP/MP ¼ 361); increased lower face height
lymphatic tissues on facial morphology, ortho-
dontists labeled faces with those reported char-
acteristics as “adenoid facies” (apparently at least
100 years ago), but has also been known as “long
face syndrome” and “high angle” facial pattern
(Fig. 5).33

Recently, we reported on data collected from
the cephalographs of 200 Caucasian children
(ages: 1.71–12.62 years, nearly 50% of them o5
years) that were diagnosed by a pediatric oto-
laryngologist as being chronic mouth breathers,
and referred them for cephalometric evaluation
of adenoid hypertrophy.34 Facial dysmorphology
was observed as early as the second year of life in
the youngest patient evaluated (1.71 years).
Postero-inferior tilt of the maxilla (average
inclination of palatal plane to horizontal: �7.681
� 3.441; norm: 01 � 2.51,35 possibly the initial
response to functional alteration, occurred
separately or together with one or all of the
following modifications, compatible with a
hyperdivergent vertical pattern: increased
palatal to mandibular plane angle; increased
lower face height, steep mandibular plane,
mandibular antegonial notching, increased
gonial angle, and elongated and thinner
symphysis (Fig. 5B). The palatal tilt reached
severe levels (81–91) between ages 4 and 5 years.
The occlusion ranged from normal with
adequate overjet/overbite to malocclusions that
in a 9-year, 3-month-old boy mouth breather: lip
h of the nose base and shadows under the eyes. (B)
rgent vertical pattern: increased palatal to mandibular
(LFH/TFH ¼ 57%).
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contained one or more of these characteristics:
posterior crossbite, increased overjet, Class II
molar relationship, open bite, and anterior
crossbite.

In addition, when the study group was classi-
fied by age into group 1:r6 years (n ¼ 124) and
group 2: 46 years (n ¼ 76), airway clearance
distance (AD) was more decreased in the
younger group and at a statistically significant
level (group 1: 3.19 � 2.32 mm; group 2: 4.78 �
2.80 mm; p o 0.05). Furthermore, we stratified
the study group into four subgroups on the basis
of palatal to mandibular plane angulation to
reflect the facial divergence: group A: PP–MP r
27.51, n¼34; B: 27.51o PP–MPr 321, n ¼ 68; C:
321 o PP/MP o 36.51, n ¼ 67; D: PP–MP Z
36.51, n ¼ 31. Statistically significant differences
(p o 0.05) occurred mainly between the most
hyperdivergent group (D) and the hypo-
divergent (A) and normodivergent (B) groups in
the AD distances, albeit the hyperdivergent
pattern exhibited the narrowest airways.34

Authors have tackled the issue of differences
across age groups. Linder-Aronson et al.2 related
those potential differences to the effect of
normal growth of the nasopharynx leading to
increase in airway clearance. However, in our
study, both age groups included important
characteristics pertinent to hyperdivergence
(MP–SN, PP–MP) and to long face syndrome
in general, suggesting that this facial pattern on
average would last once it was present. Thus, the
severity and extent of these morphologic
alterations depend on the timing, duration,
and rate of oral breathing.

Despite the significant number of studies
relating association between mouth breathing
and the development of malocclusion, the
association is not clear-cut.36–38 Recent studies
have confirmed the presence of mostly “vertical”
alteration of the dentofacial complex rather than
a “sagittal” one.39
Medical and surgical treatment

The health-risks associated with by-passing the
physiological protective mechanisms of the nasal
airway in warming, humidifying and purifying
inhaled air, in addition to the associated cra-
niofacial dysmorphoses, often warrant medical
and surgical interventions to resolve persistent
mouth breathing in children.40,41 Treatment will
depend on the underlying etiology of mouth
breathing: the most common culprits in children,
allergic rhinitis and adenotonsillar hypertrophy,
requiring two different approaches.40,42–44 The
management of allergic rhinitis lies in pharma-
cological drugs utilized either orally or intra-
nasally. Medicaments include antihistamines,
corticosteroids, antileukotrienes, nasal decon-
gestants and intranasal saline douching.40 The
two drugs most effective in battling nasal
obstruction, intranasal corticosteroids and nasal
decongestants, raise different safety and
tolerability concerns when dealing with
children. Stimulatory effects and cardiac-
related events generally contraindicate the use
of nasal decongestants in children, not to men-
tion the risk of rebound nasal congestion. On the
other hand, intranasal corticosteroids raise con-
cerns for possible effects on growth velocity and
hypothalamic-pituitary-adrenal axis function.45

Although generally regarded as safe in
children when used in low doses, especially for
compounds with low systematic availability, a
small degree of risk cannot be excluded,
especially in light of the lack of studies
evaluating the final height in children treated
with intranasal corticosteroids.

Frequently, allergic rhinitis occurs con-
comitantly with adenotonsillar hypertrophy in
children.46 Whether in association with rhinitis
or as a separate entity, surgical intervention in
the form of adenoidectomy, tonsillectomy or
both becomes necessary if resolution of mouth
breathing is to be expected. Currently, the
indications for adenoidectomy alone versus in
conjunction with tonsillectomy for the
management of airway obstruction are unclear.
Despite the post-operative morbidity associated
with adenoidectomy, children are often able to
return to normal activity the day after surgical
intervention and the risk of post-operative hem-
orrhage is less than 1%.47 However, combined
adenoidectomy/tonsillectomy increases the risk of
hemorrhage to 3% and may delay the recovery
period to 14 days.47

While the mean age of onset of allergic rhinitis
is 10 years, adenotonsillary hypertrophy is often
diagnosed significantly before the age of 5 years,
potentially deterring normal craniofacial growth
at an earlier, more sensitive period and for a
longer number of years. Adenotonsillectomy,
and more commonly adenoidectomy, is
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therefore among the most common surgeries
performed in children.46,47 The post-operative
assessment of children undergoing such sur-
geries has highlighted the potential of normal-
ization of breathing towards reversing or
stabilization the craniofacial dysmorphoses
associated with mouth breathing. Several authors
have described a more anterior direction of
symphyseal growth, reversal of the tendency to
mandibular rotation, increase in posterior facial
height and increased amount of mandibular
growth following adenoidectomy or adeno-
tonsillectomy.2–4,48–51 Favorable changes in
dental arches and dental positions have similarly
been reported: increase in maxillary inter-canine
width and normalization of upper and lower
incisor inclinations.6,44,49,51,52 Nevertheless, nor-
malization of growth and craniofacial patterns
has been reported to be partial, with the majority
of children retaining features of the dolichofacial
type of long face syndrome and variations in
individual response.6,12,53 Similarly, limited
research on the potential for myofunctional
improvement suggests partial improvement in
tongue posture, facial muscle tonicity, mobility of
lips/tongue/mandible, deglutition and mastica-
tion.46,54 When post-treatment changes were
followed through time, the incomplete imme-
diate recovery was not found to improve with
time and significant disability often remained,
particularly in relation to masticatory function
and deglutition.46 Although it would be prudent
to avoid firm conclusions regarding this young
area of research, preliminary results on small
sample sizes may suggest the need for a
multidisciplinary approach involving speech
therapy and myofunctional exercises for a
more optimal recovery.46,54,55
Clinical implications

The nature and timing of craniofacial growth
and the early morphological changes observed
with nasal airway obstruction support early sur-
gical intervention to avoid a permanent setting of
skeletal dysmorphology that would be difficult to
control orthodontically. However, the invasive-
ness and potential morbidity of an elective sur-
gical intervention in a child necessitate a careful
cost-benefit analysis. Several factors favor the
delay in surgical intervention: the airway natu-
rally becomes less obstructed with increasing age,
possibly indicating a gradual adjustment or
compensation in growth32,56; dental compensa-
tion is not uncommon and occlusion often shows
no signs of deterioration despite mouth breath-
ing34; research comparing the skeletal effects
following adenoidectomy/adenotonsillectomy
does not support significant benefits when
performed early (o4 years or in the primary
dentition) compared to later in childhood (44
years or mixed dentition).57,58

It is noteworthy that the measures that have
been shown to be affected by the timing of
surgical intervention are the angular divergence
between maxilla and mandible58 and anterior
lower facial height.57 Interestingly, when Bitar
et al.32 looked specifically at children with nearly
complete adenoid obstruction, features relating
to hyperdivergence, increased lower facial height
and other long-face syndrome characteristics
were present across all ages examined. The data
suggest that simply classifying children into
mouth breathers and nasal breathers may
impede the assessment of possible growth cor-
rections consequent to surgical intervention, and
calls for the investigation of the effects of early vs.
late treatment while controlling for the severity of
obstruction. Further longitudinal research is
crucial for the development of prediction
equations and evidence based guidelines for
when early adenoidectomy and/or tonsillectomy
should replace pharmacological treatment and
close monitoring of growing children. Such
guidelines would be based on the severity and
persistence of nasophryngeal airway obstruction,
the presence of early signs of malocclusion and
individual risk for the long-face syndrome.34
Obstructive sleep apnea in children

Mostly known as a frequent problem in adults,
obstructive sleep apnea syndrome (OSAS) is also
common in children and adolescents, and it is
considered the severe aspect of the sleep dis-
ordered breathing which includes as well primary
snoring and upper airway resistance syndrome.

Originating from a different epidemiological
background, its diagnosis and therefore its
treatment approach can differ from adults.
OSAS prevalence varies from 0.69–2.9% in chil-
dren59–62 and is characterized by prolonged
partial upper airway obstruction and/or inter-
mittent complete obstruction that disrupts
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normal ventilation during sleep and normal
sleep patterns.63 These episodes of obstructive
apnea or hypopnea can last for more than 10 s,
and are mostly terminated by arousals.

Etiology

Predisposing factors that can lead to partial or
total airway narrowing can play a major role in
developing OSAS such as hypertrophied tonsils
and enlarged adenoid,64 allergic rhinitis leading
to nasal obstruction because of nasal mucosal
edema and mucus secretion.61

Obesity was related to the increase risk of
snoring and in severe cases to OSAS65 where it
appears to be more prevalent among overweight
and obese children, as high as 60%66; it is
suggested that the lateral pharyngeal walls
consisting of muscles, tonsillar tissues, and fat
pads, can increase in thickness due to the total
volume of fat and therefore limiting the airflow.67

Risk factors for OSAS also include medical
conditions that involve craniofacial dysmor-
phology (retrognathia), midface hypoplasia,
hypotonia, and syndromes that might affect the
tongue position such as Down syndrome.68

Smoking in adults was associated with sleep
breathing disorders where it leads to
obstruction and collapse of the pharyngeal
airway by inducing pharyngeal inflammation
and mucosal edema, and therefore increasing
the risk of snoring.69 Similar results were
reported with passive parental smoking where
the risk factor for snoring in children was
increased.70

Symptoms

Symptoms of OSAS include snoring accom-
panied with choking or gasping during sleep
resulting in disturbed sleep and recurrent
awakenings which lead to daytime fatigue,
headaches, dry or sore throat and excessive
daytime sleepiness.

Neurobehavioral problems with impaired
concentration, daytime hyperactivity, anxiety and
depressive symptoms, failure to thrive were also
associated with OSAS.71,72

Parents may report loud and noisy breathing
with an open mouth accompanied with snoring,
and many children will sweat during sleep,
especially around their head and neck. Children
might accommodate in unusual positions, such
as with their neck hyperextended or propped
upon multiple pillows.73

Diagnosis

Considering the clinical history such as rate of
growth, snoring, tendency to fall asleep during the
day, sleep disturbances may lead to the diagnosis of
OSAS in children. A clinical examination that
reveals the presence of enlarged tonsils and ade-
noids can be associated to the previously mentioned
signs to confirm the presence of OSAS.68,71

Overnight polysomnography is recognized as
the gold standard for diagnosis of OSAS. One of
the problems of polysomnography in childhood
is that performance and interpretation of the
results have not yet been standardized or eval-
uated for different age groups.

Treatment

Treatment of OSAS in children depends on the
etiology and usually requires a multidisciplinary
management involving the pediatrician, pedia-
tric or adolescent psychiatrist, ENT specialist,
maxillofacial surgeons, orthodontists, speech
therapist, and neurosurgeons in some syndromes.
–
 Adenotonsillectomy is considered first-line
treatment if the child has adenoidal vegeta-
tions and/or tonsillar hypertrophy.74
–
 Nocturnal masks for continuous positive air-
way nasal pressure (CPAP devices) may be
recommended. Some research indicates that
such therapy may be helpful in weight loss.75
–
 For some children, positional (nonsupine)
therapy may be indicated if their OSA is worse
in certain positions such as supine sleep,
shifting their sleeping position to either prone
or on their sides may be an important factor in
reducing the severity of OSA.68
–
 Treating obesity in children with OSAS and
weight loss is also considered an effective
treatment option.66
–
 Rapid maxillary expansion (RME): The pre-
cise role of maxillary constriction in the
pathophysiology of OSA is unclear, but sub-
jects with maxillary constriction have
increased nasal resistance resulting in mouth
breathing, similar to OSAS patients. The
tongue posture was found to result in retro-
glossal airway narrowing in constricted palate.
As RME treats maxillary constriction thereby
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increasing the width of the maxilla and
possibly reducing any nasal resistance thus
modifying the breathing pattern in these
patients.76–80 This modification involves nasal
cavities and, indirectly, the jaw which will be
repositioned and this causes the root of the
tongue to move forward and it changes the
pharyngeal structures.81,82
Conclusion

The impact of mouth breathing upon the
development of malocclusion seems to be highly
correlated, and it can have dramatic impairment
on the facial morphology during growth. The
importance of early examination no later than
age 5 years of age is highly recommended to
detect treatable causal factors such as:
1.
 Hard tissue: deviated septum; turbinate irreg-
ularities; congenital traumatic/therapeutic
asymmetries of nasal cavity.
2.
 Soft tissue: large adenoids, tonsils, catarrhal and
allergic rhinitis, and nasal polyps.
The medical treatment can involve simple

intervention, such as steroids to surgical
involvement if needed.

Another condition that should also be detected
early in children and that is frequently mis-
diagnosed is the obstructive sleep apnea syndrome
(OSAS); it can result from the same causes of
mouth breathing and can be aggravated by envi-
ronmental factors, such as obesity, some specific
abnormalities. This syndrome should be addressed
as urgent as in some instances it does not only affect
the normal facial and total growth of the child, but
also can be a life threatening condition.

Despite all the studies and the scientific data
that insist on the importance of addressing
mouth breathing problems in growing patients,
this condition is still widely misdiagnosed, or
underestimated within the orthodontic specialty,
and even among the medical specialists. More
efforts should be invested to promote awareness
within the community and the importance of
early diagnosis and treatment.
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