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SUMMARY: The aim of this research was to analyze the morphology of the nasal septum and inferior nasal concha bone in class
III facial deformities prior to orthodontic treatment in orthognathic surgery candidates. 40 subjects were included in this research. The
inclusion criteria were an Angle class III, negative overjet and SNA angle less than 80º. Patients with facial asymmetry, facial trauma or
who had undergone maxillofacial or ENT procedures were excluded. CBCT images were obtained for all the patients and the nasal
septum deviation, morphology of inferior nasal concha bone and ostium of the maxillary sinus were analyzed and related to the complexity
of the facial deformity expressed by the ANB angle and dental relations. The measurement was standardized by ICC and the data was
analyzed using a chi square test and Spearman’s coefficient with a p value < 0.005 for statistical significance. Nasal septal deviation was
observed in 77.5 %. The deviation angle was 13.28º (±4.68º) and the distance from the midline to the most deviated septum was 5.56 mm
(±1.8 mm) with no statistical relation to the complexity of the facial deformity. The deviated nasal septum showed inferior nasal concha
bone hypertrophy on the concave side of the nasal septum deviation (p=0.049). The open or closed condition of the maxillary sinus
ostium was not related to any conditions in the septum or complexity of the facial deformity. Inferior nasal concha bone hypertrophy
could be related to nasal septal deviation. The nasal condition in a class III facial deformity could not differ from the general population;
careful in orthognathic surgery as to be assume in the Le Fort I Osteotomy and nasal approach related to nasal septum deviation and
inferior nasal concha bone.
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INTRODUCTION

The nasal septum is formed by the vomer bone and
the perpendicular plate of ethmoid bone in the posterior
segment and the quadrangular cartilage in the anterior
segment. The cartilaginous nasal septum is the key to the
midfacial growth center with significant influence on
skeletal growth (Foster & Holton, 2016).

From the embryological stage, the maxilla and the
nasal structure have a close relationship (Ballanti et al.,
2016), so that the nasal septum works as a growth  plate
in  development and  growth,  affecting  the  entire
environment.

As a result, changes in the nasal area and airway
can lead to significant changes in craniofacial growth
(Grauer et al., 2009).

In the case of nasal obstruction, nose breathing can
change to mouth breathing, resulting in facial  changes
with an increase in lower facial height and transverse
maxillary deficiency, increase of the mandibular plane and
gonial  angle,  among others (El & Palomo, 2011; Sevinc
et al., 2013).

Nasal septum deviation is one of the most common
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variations in healthy adults over 80 % (Prasad et al., 2013),
and can occur at different stages of life and with varying
degrees of deformity. The inferior nasal concha bone  (infe-
rior nasal turbinate) is responsible for controlling the
atmospheric inflammatory and physiological agents that
affect the mucosa and cause inflammation. In addition, in
patients with septal deviation a compensatory hypertrophy
of the inferior nasal concha bone can be found in the right
and left sides (Berger et al., 2000).

Nasal septum deviation has no relation to age, sex or
ethnicity (Serifoglu et al., 2017). However, the association
between nasal septum deviation and facial asymmetries has
been reported (Hafezi et al., 2010), This may lead to a
hypothesis associated with the impact of nasal septum
deformity and facial deformities. Previous studies have
shown that subjects with a class III skeletal deformity have
a higher airway volume than other subjects (Ravelo et al.,
2020); however, information regarding the nasal apparatus
is limited. The aim of this study was to identify septal
deviations and changes in the inferior nasal concha bone in
subjects with a class III facial deformity.

MATERIAL AND METHOD

A cross-sectional study was conducted on 40 subjects
candidates for orthognathic surgery in Temuco, Chile. All
subjects agreed to participate in the study on a voluntary
basis; this study was approved by the research ethics
committee of Universidad de La Frontera under protocol
027-17.

Patients between 18 and 30 years of age of both sexes
were included, who presented an indication for orthognathic
surgery with an Angle class III malocclusion, negative overjet
and SNA angle less than 80º. Patients with orthodontic
treatment, patients classified as class III with only one or
two inclusion criteria, subjects with facial asymmetry with
deviated chin greater than 5 mm from the midline, subjects
with a history of facial trauma or other type of facial
intervention or previous ENT surgeries were excluded.

Cone beam computed tomography (CBCT) images
of each patient were taken with a NewTom 3D Tomograph,
Model VGi EVO (Verona, Italy), window 24 x 19 cm, exposure
time 110kV, 8 mA, 15 s. The images were taken by two
specialized technicians with 5 years of experience. The patient
was positioned immobilized, upright, with the lips at rest and
without forcing a muscle position. Once the image was
obtained, the measurement was analyzed by a trained
professional, using the NewTom NNT (Imola, Italy) software

In order to determine the sagittal plane, a line was
drawn on the anterior nasal spine (ANS) and posterior nasal
spine (PNS). Then, the coronal plane was drawn with the
perpendicular to this line at the ANS point and another
parallel line 10 mm posterior to the first line. In this position
the facial midline was established using a line that began
from the superior point of the ethmoid plate and ended at
the ANS point.

The following variables were analyzed:

1) Nasal septum: The presence or absence of deviation was
determined; the angle of deviation was analyzed with a line
from the ridge of the crista galli to the septum at its lowest
portion on the nasal floor and the line from the tangential
crista galli point to the most lateral part of the deviation
(Fig. 1). In addition, the distance between the midline of the
nose and the most lateral part deviated from the nasal septum
was measured (Fig. 2).

Fig. 1. CBCT showing measurement of the angle in the nasal septal
deviation.

2) Inferior nasal concha bone (Inferior nasal turbinate): The
area of the left and right inferior nasal concha bones was
measured by obtaining the largest nasal septal deviation in
the coronal section (Fig. 3).

3) Maxillary sinus ostium: The CBCT identified whether
the maxillary sinus ostium was open (permeable) or
obliterated (closed) with epithelial tissue (Fig. 4).

In addition, ANB angle and sagittal overjet
measurement were taken for subjects. All measurements
were taken by two observers (JV and LB), establishing an
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intraclass relationship in a pilot study of 10 subjects with
an ICC of 0.84, considered appropriate for the study. For
the statistical analysis the IBM SPPS Statistics software
for Windows was used (Version 22, IBM Corp.).
Additionally, the chi square and Spearman’s Rho correlation
coefficient tests were used to evaluate the relationship
betweenvariables, considering p value < 0.05 to establish
significant differences.

RESULTS

The 40 subjects were studied, 20 men and 20 women,
with an average age of 21.25 years. The negative overjet of
the subjects was -8.8 to 0 (-1.53 ± 2.1) and the ANB angle
was -9.2 to 0.3 (-1.97 ± 2.12).

The nasal septum was deviated in 31 cases (77.5 %).

Fig. 2. Measurement (mm) obtaining in the CBCT in the most la-
teral view of the septum deviation.

Fig. 3. CBCT showing the measurement of the left and right inferior turbinate,
comparing the area between them.

This was observed in only one direction in
all the subjects with nasal septal deviation,
with 58 % to the right and 42 % to the left
with no significant differences between
them (p=0.399). The deviation angle was
13.28º (±4.68º), with no significant
differences in relation to the severity of the
facial deformity determined by the ANB
angle (p=0.197) or by the degree of negative
overjet (p=0.215). Depending to the
deviation of the nasal septum one side was
determined to be concave and the other side
convex. The deviation to the convex side
was extended on average by 5.56 mm (±1.8
mm), measured from the facial midline,
without significant differences according to
the severity of the facial deformity
(p=0.137).

Fig. 4. Definition of the ostium position in CBCT and its assessment
as closed or open.
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The hypertrophic turbinate appeared more frequently
on the concave side of the septal deviation, with an area of
146.77 mm2 on the concave side and 130.38 mm2 on the
convex side, which was significantly related to the direction
of deviation (p=0.049).

In the 31 subjects with septal deviation, 27.6 % had
closed ostia on both sides and 34.4 % had open ostia on
both sides, while 38.1 % only had closed ostium on one side
with no significant differences between groups (p=0.194).
Of subjects with a straight nasal septum (22.5 %), 33 % had
both ostias closed. Considering 62 maxillary ostias in with
the 31 patients with septal deviation, ostiums were observed
to be covered by epithelial tissue in 46.5 % of the cases,
while there was visibility of the permeable passage of the
ostium in 53.5 %, without presenting significant differences
(p=0.51). There was no significant relationship between the
condition of the ostium and the direction of the deviation.

DISCUSSION

From the embryological stage, the maxilla and the
nasal structure have a close relationship (Ballanti et al.),
so that the nasal septum works as a growth plate in development
and growth, affecting the entire environment.

Some studies have suggested that nasal deviation is
correlated with differences in the growth of facial middle
third (Mladina et al., 2008) and a substancial delay in growth
on the concave side of the deviated nose (Hafezi et al.); this
was confirmed by the observation of a thicker and smaller
nasal bone on the concave side (Serifoglu et al.); hence, na-
sal function and obstruction are correlated with some aspects
of the facial profile (Huynh et al., 2011). The present study,
is based on these arguments; although class III subjects have
been identified as presenting higher airway volumes (Ravelo
et al.), the sagittal deficiency of maxillary growth suggests
the hypothesis of a higher number of nasal alterations.
However, this hypothesis cannot be fully confirmed by the
results of this study.

There is evidence in humans that nasal septal
deviations are associated with a reduction in facial
dimensions, and the association between the deviation and
facial asymmetries has been established (Hafezi et al.). This
study reports an analysis of 40 subjects with a class III
deformity, where 77.5 % of the cases presented nasal septal
deviation. In the general population not segmented by fa-
cial conditions, it has been identified that as a general rule
80 % of subjects could have nasal septal deviation (Prasad
et al.) and that it could begin at different stages of life and at

different degrees of deformity. Therefore, the results of the
present research in terms of septal deviation are not different
from those previously observed for the general population.

The origin of facial deformities responds to
environmental and genetic factors, so that the time when
the deviation of the septum occurs can affect the form of
maxillary growth (Goulart et al., 2018); therefore, septal
deviation can be produced at different stages of life and is
not necessarily related to the skeletal growth model of the
subject. In this regard, the average septal deviation in the
non-segmented population was 13.5º (±5º) and the average
volume deviation was 4.76 ± 0.8 cm3 (Orham et al., 2014).
The results of this research report a septal deviation of 13.28º
(±4.68º) and a distance of 5.56 mm (±1.8 mm) at the highest
point of deviation, indicating similarity with the general
population. Nasal obstruction may be another factor involved
in the development of morphological alterations. The NOSE
scale is used to assess quality of life in nasal obstruction,
but it has not been shown between different skeletal classes
(Rodrigues et al., 2017).

However, inferior nasal concha bone hypertrophy
(ITH) is at least the cause of the 20 % nasal obstruction
(Seeger et al., 2003). ITH occurs on the concave side of the
deviated septum (Berger et al.) and the absence of surgical
management may cause failures of septoplasties in more than
30 % of the cases (Uzun et al., 2004). The findings in this
study only identified increases in the inferior nasal concha
bone on the concave side of the septum when they appeared,
showing significant differences between the right and left
sides (p=0.049). This aspect is also consistent with other
studies on non-segmented population that reported higher
hypertrophic turbinates, including medial mucosa, bone and
lateral mucosa (Orhan et al., 2014) associated with the
concave side of the deviated septum. Demirci et al. (2016)
studied 199 CBCT, identifying a statistically greater volume
of the inferior nasal concha bone on the concave side of the
deviation, which confirms our findings in class III facial
deformities. ITH on the concave side of the septal deviation
can be reactive and compensatory for the area in the nostril,
so that this hypertrophy can be caused by a septal deviation,
which is an important cause of the nose to mouth change of
breathing. In orthognathic surgery, these considerations are
very important in the integrative facial surgical management,
considering the solution of respiratory problems.

Turbinate hypertrophy involves an increase in the size
of the mucosa, which may cause drainage disorders that
affect ciliary function, leading to secondary obstruction and
infection (Gencer et al., 2013). In fact, nasolacrimal duct
obstruction are observed on the concave side of the nasal
septum (Taban et al., 2011). Lee et al. (2013) reported that
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the higher degree of facial asymmetry and nasal septal
deviation was associated with increased nasolacrimal duct
obstruction (Lee et al.). However, our findings did not
indicate significant differences, given that 27.6 % had closed
ostia on both sides and 34.4 % had open ostia on both sides,
while only 38.1 % presented closed ostium on one side with
no significant differences between the groups (p=0.194) on
the concave or convex side. It is likely that the age of the
subjects included may have an effect on the adaptability of
the epithelium and the drainage of the maxillary sinus.

Finally, the authors conclude that there is an ITH on
the concave side of the nasal septal deviation in facial class
III deformity and that no correlation between the nasal
septum deviation and the complexity of the facial deformity
can be established. The present data suggest the importance
of the nasal condition in the plan for orthognathic surgery
and the execution of the surgical procedure.

VILLA, J.; BRITO, L.; PARRA, M.; NAVARRO, P.; DE
MORAES, M.; OLATE, S. Desviación del septum nasal e hipertro-
fia de la concha nasal inferior en deformidad facial Clase III. Int. J.
Morphol., 38(6):1544-1548, 2020

RESUMEN: El objetivo de esta investigación fue analizar
la morfología del septum y la concha nasal inferior en sujetos con
deformidad facial clase III previo al tratamiento de ortodoncia pre-
paratorio para cirugía ortognática. Fueron incluidos 40 sujetos en
esta investigación. Los criterios de inclusión fueron la de presentar
una clase III de Angle, overjet negativo y ángulo SNA menor que
80º. Sujetos con asimetría facial, trauma facial o quienes presentaron
algún tipo de procedimiento maxilofacial o de otorrinolaringología
fueron excluidos. Tomografía computadorizada cone beam (CBCT)
fueron obtenidas para todos los sujetos donde le morfología del septum
nasal, morfología de la concha nasal inferior y el ostium del seno
maxilar fueron analizados y relacionados con la complejidad de la
deformidad facial expresada como ángulo ANB y relaciones denta-
les. Las medidas fueron estandarizadas por el ICC y los datos fueron
analizados utilizando la prueba chi cuadrado y coeficiente de
Spearman con un valor de p<0,05 para obtener relaciones significa-
tivas. La desviación del septum nasal se observó en el 77,5 %; el
ángulo de desvío fue de 13,28º (±4,68º) y la distancia de desvío del
septum desde la línea media fue de 5,56 mm (±1,8 mm) sin diferen-
cias estadísticas en relación a la complejidad de la deformidad. El
desvío de septum nasal demostró hipertrofia de la concha nsal infe-
rior en el lado cóncavo del septum desviado (p=0,049). La condición
de ostium abierto o cerrado no fue relacionado con ninguna condi-
ción del septum nasal o complejidad de la deformidad facial. La hi-
pertrofia de la concha nasal inferior se relacionó con el desvío de septum
nasal. La condición nasal en deformidad facial de clase III no es dife-
rente de la observada en la población general; cuidados deben ser rea-
lizados en cirugía ortognática para el desarrollo de la osteotomía de Le
Fort I y aproximación nasal en relación al desvío de septum y probable
alteración de la concha nasal inferior.

PALABRAS CLAVE: Deformidad facial; Desvío de
septum; Cirugía ortognática; Rinoplastía.
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