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Abstract

Introduction: In the scenario of airway obstructions, orthognathic surgery consists of the surgical procedure that aims to correct deformities of the bones of the
maxilla and mandible and represents today reality in the world. The growth and function of the nasal, nasopharyngeal and oropharyngeal cavities are associated with
normal skull growth.

Objective: To make a review of the literature on the Orthognathic Surgery and the efeitos nas vias aéreas superiores em pacientes Classe II.

Methods: A total of 58 articles were found involving mesh terms about Orzhognathic Surgery. Initially, it was held the exclusion existing title and duplications following
the interest described this work. After this process, the summaries were evaluated, and a new exclusion was held. 33 articles were included and discussed in this study.

Results and conclusion: The results of the present study provided promising and effective results of the main effects of orthognathic surgery in the upper airways in
Class II patients. However, complications may occur. Attention is drawn to the fragility points, to encourage compulsory and detailed recording of the occurrence of

complications, as well as the elaboration of a protocol to monitor its evolution.

Introduction

In the scenario of airway obstructions, orthognathic surgery
consists of the surgical procedure that aims to correct deformities of
the bones of the maxilla and mandible and represents today reality in
the world [1,2]. The technique has undergone great evolution in the
last two decades and has been steadily increasing. The records of the
first surgeries for the correction of dentofacial deformities date from
the mid-nineteenth century and were initially limited to mandibular
surgeries [2].

The pharyngeal airspace is generally described as the distance
between the posterior and anterior pharyngeal walls, the tongue being
the anterior border. Its width depends on the position of the soft
palate, tongue and hyoid bone, whose position change may adversely
affect the dimensions of the airway [2,3]. The growth and function of
the nasal, nasopharyngeal and oropharyngeal cavities are associated
with normal skull growth. In this context, the size of the nasopharynx
increases in conjunction with the growth of the base of the skull and
the development of the middle third of the face [3]. The importance
of airway dimensions is that these are related to respiratory disorders,
since narrow upper airway dimensions in the oropharyngeal area cause
respiratory problems and may lead to reduced growth hormone levels
in children [3].

Patients with maxillary retrognathism can be submitted to
advancement of the maxilla, as they promote a natural appearance in
the filling of the paralateronasal area. Regarding the cases of patients
with horizontal deficiency in the mandible, the correction can be made
with mandibular advancement, and the mentoplastias can be used in a
complementary way [4].

In this context, the facial deformity, with destructive psychological
and social potential, has a negative impact, which may influence not
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only patient self-confidence but also external relationships, resulting in
social and psychological disadvantages [4]. The objectives of the patient
with dentofacial deformity, related to the repair, are also psychosocial
and this can express the expectation of solving their personal and social
difficulties with the physical change, that is, with the improvement of
their appearance by the surgical correction [4].

Thus, orthognathic surgery intervenes in patients with moderate
and severe dentofacial deformities of the face, with the main objective
being to centralize the achievement of functional balance and harmony
in facial aesthetics [5]. Obstructive sleep apnea is the arrest of the
airway through the upper airway, in the presence of respiratory effort,
lasting more than 10 seconds. The hypopnoea, constitute a reduction
in the passage of air, in said area, in this same period of time. These
respiratory events occur innumerable times and exclusively during
sleep, determining symptoms and signs that characterize Sleep
Obstructive Hypopnea Apnea Syndrome [5].

Patients with anatomical abnormalities that contribute to the
narrowing or obstruction of the pharyngeal air space during sleep are
benefited with orthognathic surgery to normalize the soft and hard
tissues of the face [6].
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The present work had as objective to make a review of the
literature on the Orthognathic Surgery and the efeitos nas vias
aéreas superiores em pacientes Classe II.

Methods
Eligibility and study design

A total of 58 articles were found involving Orthognathic Surgery;
Upper Airways; dentofacial deformities; Obstructive sleep apnea;
Malocclusion. Initially, it was held the exclusion existing title and
duplications following the interest described this work. After this
process, the summaries were evaluated, and a new exclusion was held.
33 articles were included and discussed in this study.

Experimental and clinical studies were included (case reports,
retrospective, prospective, randomized trials and systematic review and
meta-analysis) with qualitative and/or quantitative analysis. Initially,
the keywords were determined by searching the DeCS tool (Descriptors
in Health Sciences, BIREME base) and later verified and validated by
MeSh system (Medical Subject Headings, the US National Library of
Medicine) in order to achieve consistent search, following the rules
of systematic review- PRISMA (Transparent reporting of systematic
reviews and meta-analyses- http://www.prisma-statement.org/).

Literature review and discussion

This review has demonstrated the main benefits of orthognathic
surgery on the airways in relation to the length of the soft palate,
nasopharynx air space, oropharynx air space, air space of the
hypopharynx and air space of the hypopharynx at the time of pogonium

Thus, as literary results, Foltdn R, et al. [5], in a study on the
influence of orthognathic surgery on ventilation during sleep, found
an average age of 22 + 0.8 years, ranging from 16 to 28 years, which
contrasts with our study in which the mean of patients were older,
36.50 + 12.10 years, with ages ranging from 23 to 52 years and with
a higher prevalence in the female gender. There is little data available
on the predominance of facial features. However, Sant'ana E, et al. [6]
showed that the Brazilian profile presented a substantial difference
when compared to the North American profile.

In addition, Faria, et al [7], Who demonstrated, through
comparisons of cephalometric radiographs, that in each millimeter of
maxillo-mandibular advancement, there is an increase of 0.76 mm in
the retropalatal region and 1.2 mm in a retrolingual region. However,
there was a decrease in the upper airway space in patients submitted to
maxillary advancement associated with mandibular retreat, confirming
with Mattos, et al. [8] that in orthognathic surgery mandibular
retreatment leads to a decrease in parapharyngeal space and maxillary
advances, combined with indentations can lead to a moderate decrease
in the upper airways.

The treatment of dentofacial deformities is currently one of
the most discussed fields in the area of Buccomaxillofacial and
Craniomaxillofacial Surgery [1-3]. His study has encompassed
biological, pathophysiological, surgical and anesthetic techniques,
preoperative and postoperative management, as well as craniofacial
growth and development, and harmony and facial aesthetics [4].

This procedure aims to establish a harmonious facial esthetics,
optimal functional occlusion and improvement of airway conditions,
which are the most important goals of orthodontic-surgical treatment
[1,9]. The correct diagnosis of a malocclusion associated with
skeletal deformity is essential for indication of treatment, leading to a
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multidisciplinary planning, which leads to an aesthetic and functional
correction of the case, providing the patient with functional occlusion
and facial harmony [9]. Maxillo-mandibular advancement surgery
promotes anteroposterior, vertical and lateral-lateral movement, due
to the displacement of the bone bases to a new position, generating
tensions in the soft tissues of the region, and may present significant
changes in facial appearance and pharyngeal space [10-14].

Another study explored how mandibular advancement without
maxillary involvement would affect posterior air space in patients with
mandibular retrognathism [4]. Cone-beam computed tomography
(CT) was performed for 20 patients before and six months after the
mandibular advancement. Cephalometric analysis at both moments
included two-dimensional and three-dimensional upper airway
evaluation. Eight men and 12 women presented preoperative mean W
values (7.4) (1.54) mm, with airway area of 7.11 (1.88) cm?* and volume
of 14.92 (4.46) cm 3. Six months postoperatively presented a Wits value
0f2.7 (0.41) mm, an airway area of 11.33 (3.49) cm? and a volume of 25.7
(6.10) cm’. There was an average increase (range) of 59 (22-82)% of the
area and 73 (29-108)% of the volume. A preoperative figure (Figure 1)
of 8.0 mm or greater was significantly correlated with a greater increase
in posterior air space (p = 0.002). At the same time, an improvement in
the Reasoning value of 4.5mm or more correlated significantly with an
increase in volume (p = 0.016). The effect of mandibular advancement
on posterior air space was significant, and the volumetric effect appears
to be even more relevant than two-dimensional changes [4].

The need for development of centers for the correction of
dentofacial deformities in our country is notable for the increase in
demand for these services as shown in this study during the period
studied from 2002 to 2016 [17-20]. These data demonstrate the
need for constant scientific and technical improvement, as well as
understanding the profile of these treatments for the increasingly
objective treatment of these deformities [20].

In continuation, orthognathic surgery treats dentofacial
deformities and its importance is found not only in the correction
of occlusion, but also in facial aesthetics [21-24]. This means that the
psychosocial aspects are directly related to this type of treatment,
since the facial appearance influences the formation of the body
image, the identity and the self-esteem [25-28], with greater demand
for the women. However, the gender homogeneity of the present
study can be explained because these orthognathic surgery patients
treat not only aesthetic-functional deformities [29].

Furthermore, some studies have shown a statistically significant
association between respiratory problems and Class II skeletal
discrepancies [30]. The growth and function of nasal, nasopharyngeal
and oropharyngeal cavities are strongly associated with normal skull
growth. Patients with Class I malocclusion are characterized by having
a maxillary protrusion, a mandibular retrusion or both, most of which
can be attributed to a retromandibular [30]. These are considered a risk
factor for the development of upper airway disorders and deficits in
the oropharyngeal route, since the space between the cervical spine
and the mandible body is diminished, which leads to a posterior
position of the tongue and of the soft palate, increasing the likelihood
of a compromised respiratory function during the day and possibly
causing nocturnal problems, such as snoring, upper airway resistance
syndrome, or obstructive sleep apnea syndrome [30-33].

Thus, this surgery has an effect on the maxillo-mandibular
function, the stability of the hard tissues and the facial esthetics of
the patient [31]. The effects on the facial profile and the relationship
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Figure 1. Orthognathic surgery in class II patients

between soft and soft tissue changes have been reported in both the
short and long term. The different surgical techniques, the natural aging
process, the initial growth direction and the remodeling process should
be considered when evaluating the positional stability of these tissues
[31].

Jung and Park [32] report the restoration of facial harmony and
ideal occlusion in individuals with severe skeletal occlusion. Much
is discussed in the scientific environment regarding the effect of
orthognathic surgery on the maxillofacial complex, because there
are biomechanical, occlusal and sensorial relationships between
the structures of this complex [32]. Thus, there was a restoration of
masticatory and speech functions, as well as improvement of facial
aesthetics [32].

A similar study to the present study presented similar findings.
An important finding in this study was that 56.0% of the patients
had operated exclusively on the maxilla and 20.5% of the patients
had the maxilla and mandible operated, representing 76.5% of the
analyzed sample [10]. It can be observed that many of the patients
with malocclusions have maxillary problems in association with
mandibular problems, which calls us to a precise and detailed diagnosis
of the malocclusion and face, considering all the structures involved,
both separately and together, so that the treatment plan is successful,
not only due to the occlusal aspect, but also aesthetic and functional,
guaranteeing stability to the skeletal, dental, muscular structures
and respiratory function aiming at the treatment of retropalatal and
retrolingual collapse in patients with Obstructive Apnea Syndrome and
Obstructive Hypopnea Syndrome Sleep [10].
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Conclusion

The results of the present study provided promising and effective
results of the main effects of orthognathic surgery in the upper airways
in Class II patients. However, complications may occur. Attention is
drawn to the fragility points, to encourage compulsory and detailed
recording of the occurrence of complications, as well as the elaboration
of a protocol to monitor its evolution.
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