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ABSTRACT

Objective: This study aimed to analyze the
prevalence of nasal septum deviation and the
presence of middle nasal concha bullosa, as well
as to study the possible relationship between
these findings by means of cone-beam computed
tomography (CBCT) images. Material and
Methods: One hundred and eighteen CBCT exams
were selected from a file previously acquired
for diverse reasons in dentistry. All images were
obtained with CT i-CAT Next Generation (Imaging
Sciences International, Hatfield, PA, USA) with the
same protocol, and the field of view (FOV) covered
the middle and lower third of the face. All images
were evaluated in the specific software system by
one trained evaluator. The deviated septum, nasal
concha bullosa, and other data were tabulated and
a descriptive analysis was performed. The McNemar
test was used to study the possible relationship
between them. Results: The results indicated that,
in cases without nasal septum deviation, 26.5%
and 73.5% were associated or not to the presence
of middle concha bullosa, respectively. Considering
patients with nasal septum deviation on one side
only, the proportions of 22.9% and 77.1% were
associated or not to middle concha bullosa in the
same direction, respectively. Conclusion: Thus,
it was concluded there was no relationship (p =

RESUMO

Objetivo: Este estudo teve com objetivo analisar a
prevaléncia do desvio do septo nasal e da presenca
de concha nasal média bolhosa e estudar a possivel
relacdo entre estes por meio de imagens por tomografia
computadorizada de feixes conicos (TCFC). Material
e Métodos: Foram selecionados 118 exames de TCFC
de arquivo, previamente adquiridos por indicacOes
diversas para odontologia. Todos os exames foram
realizados em tomdgrafo i-CAT Next Generation
(imaging Sciences International, Hatfield, PA,
EUA) com o mesmo protocolo, tendo o FOV (Field
of View) abrangendo o terco médio e inferior da
face. Todas as imagens foram avaliadas no software
especifico do sistema por 01 avaliador devidamente
treinado. O desvio de septo nasal, a concha nasal
média bolhosa e demais dados foram tabulados e
realizada a andlise descritiva dos mesmos. O teste
de McNemar foi aplicado para se estudar a possivel
relacdo entre os mesmos. Resultados: Os resultados
indicaram que, nos casos em que nédo ocorria o desvio
de septo nasal, 73,5% destes ndo apresentaram e
26,5% destes apresentaram a concha média bolhosa.
Considerando-se apenas 0s casos que apresentaram o
desvio de septo nasal para um dos lados, a proporcdo
que ndo apresentou a concha média bolhosa para
o mesmo lado foi de 77,1% e a que apresentou
também a concha média bolhosa para o mesmo
lado foi de 22,9%. Conclusdo: Concluiu-se que nio
houve relacdo (p = 0,568) entre a presenca das duas
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0.568) between nasal septum deviation and the
presence of middle concha bullosa.
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variaveis analisadas na pesquisa — desvio de septo
nasal e presenca de concha média bolhosa.

PALAVRAS-CHAVE

Cavidade nasal; Septo Nasal, anormalidades;
Conchas Nasais; Tomografia Computadorizada de
Feixe Conico.

INTRODUCTION

he evaluation of paranasal sinuses and

nasal fossa is highlighted among the various
current indications of computed tomography
(CT) scans. This type of image analysis is the
choice regarding the study of these structures,
identifying them accurately and with great
anatomical details. Some anatomical variations
may predispose one to sinusitis and constitute
high-risk areas for injuries and complications
during surgical procedures [1]. Cone-beam
computed tomography (CBCT) is a method first
introduced in Italy in 1997 [1] and has been
used commercially since 2001 in the USA [2].
Among its advantages are lower radiation dose
compared to fan-beam computed tomography
(CT), used in medical tomography, and its high
spatial resolution of bone tissue, which makes it
a widely used method in dental practice [2-4].

The prevalence of nasal septum deviation
varies with age; being a septal deformity. It
is one of the main causes of nasal obstruction
and feeding difficulty in childhood, and it may
also cause blockage of the nasolacrimal ducts,
rhinosinusitis, recurrent otitis media, and
mouth-breathing sequelae [5,6].

Recent literature defines middle concha
bullosa as the presence of any degree of
pneumatization of this anatomic structure.
This variation is best viewed in CT scans.
Hypothetically, the middle concha bullosa can
increase the volume of the corresponding nasal
turbinate, resulting in deviation of the nasal
septum to the contralateral side, with consequent

problems as a result [7]. The literature relating
to deviation of the nasal septum and the presence
of concha bullosa is scarce; in addition, the few
studies conducted for this purpose have been
performed using CT images, not CBCT.

This study aimed to use the CBCT images
to identify the presence of septal deviation
and concha bullosa, as well as to study their
prevalence and the possible relationship
between them.

MATERIALS AND METHODS

This study was carried out after approval
by the Research FEthics Committee at Julio
de Mesquita Filho State University (protocol
number 754.631 in 08/15/2014).

We evaluated 118 CBCT scans belonging
to the clinical file of Radiology, Julio de Mesquita
Filho State University—ICT UNESP. CBCT images
were acquired with i-CAT Next Generation
Tomography (Imaging Sciences International,
Hatfield, PA, USA) for various indications, such
as planning implant placement and orthodontic
planning. The tests included in the sample were
acquired with a field of view (FOV) measuring
16.0 x 13.0 cm and 0.25-mm voxel and entirely
covering the nasal cavities. The images were
obtained from patients aged between 10 and 80
years, of both sexes, and excluded those in which
the nasal passages (lower and middle thirds)
were not displayed. All tests were evaluated in
the original format of image acquisition on a
19-inch LCD monitor with the XORAM software
(Xoran Technologies LLC, Ann Arbor, MI, USA).
Their evaluations were performed on a cutting
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window with multi-planar reconstruction (MPR)
software, according to the following protocol:

1) Evaluation of nasal septum deviation

First, we assessed the sagittal plane of the
image, according to the nasal septum deviation
symmetry, based on axial reconstruction. The
mid-guideline on sagittal reconstruction was
positioned in the axial mid-sagittal plane and,
when necessary, the axial image was moved until
the sagittal plane of the patient and the guideline

Figure 1 - CBCT axial slices showing: (a) previous alignment
of the image to the sagittal plane (in yellow); (b) nasal septum
deviation to the right side.

Figure 2 - CBCT coronal slice showing: (a) previous alignment
of the image to the occlusal plane (in red); (b) bilateral middle
concha bullosa.

reference lined up (Figure 1A). After performing
the adjustment of the sagittal plane, the presence
or absence of nasal septum deviation in the axial
view was assessed, as well as the side of deviation
if present (Figure 1B).

2) Assessment of the presence of middle
concha bullosa

Further, we evaluated the coronal images,
after the adjustment of the occlusal plane,
considering the bony palate parallel to the
horizontal plane, which was represented by
the corresponding guideline to the axial plane
(Figure 2A). We performed the taking of the
occlusal plane in the coronal image, looking for
the presence or absence of middle concha bullosa,
represented by a hypodense image within one or
both middle nasal concha (Figure 2B).

RESULTS

The frequency of the sample according
to its distribution in relation to gender and age
groups is highlighted in Table 1. Frequency
of nasal septal deviation and the distribution
according to the side are shown in Table 2. The
frequency of middle concha bullosa and the uni-
or bilateral involvement are shown in Table 3.
The frequency of the occurrence of the side of
the middle concha bullosa is shown in Table 4.

Table 1 - Frequency distribution of subjects according to
gender and age

Sex Number of Individuals Percentage (%)
Female 78 661
Male 40 339
Total 118 100
AgeRange* Number of Individuals Percentage (%)
10-20 years 1 934
21-30years 16 135
31-40 years 26 2203
41-50 years 23 195
51-60 years 25 212
61-70 years 12 102
71-80 years 5 423
Total 19 100

* mean age = 42 years
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Table 2 - Frequency of nasal septum deviation and the
distribution, if present, according to the side (right or left)

Nasal Septum Deviation Frequency  Percentage (%)
Presence I 6017
Absence 47 3883
Total 118 100

Side of Nasal Septum Deviation ~ Frequency  Percentage (%)
Right 35 493
Left 36 50.7
Total 71 100

Table 3 - Frequency of middle concha bullosa and their
distribution (unilateral or bilateral)

Middle ConchaBullosa Frequency  Percentage (%)
Presence 62 52.55
Absence 56 4745

Total 118 100

Middle ConchaBullosa Frequency  Percentage (%)
Unilateral 4 6612
Bilateral 21 3388

Total 62 100

Table 4 - Frequency of middle concha bullosa considering the
side of occurrence

Middle ConchaBullosa Frequency  Percentage (%)
Right 30 4338
Left 32 5162
Total 62 100

In order to study the possible relation
between the presence of middle concha bullosa
and the presence of nasal septum deviation,
we applied McNemar statistical paired test
considering separately the side occurrence
(right or left). The test was performed using the
SPSS software (IBM, Armonk, NY).

The proportions with presence or not of
middle concha bullosa in the same direction were
22.9% and 77.1%, respectively, considering
only the cases with nasal septum deviation to
one side (left or right).

There was no relationship between
presence of nasal septum deviation and middle
concha bullosa according to McNemar test, chi-
square value (0.568).

DISCUSSION

Some authors [8] emphasize nasal
septum deviation is a common clinical finding
in otolaryngology and head and neck surgery;
it presents as a deviation from the midline
associated with deformities or asymmetry
of the adjacent concha or the structure of
nasal walls, presenting in various ways in the
population. Studies show CT is the modality of
choice for the evaluation of nasal and paranasal
sinuses, as with it we can identify anatomical
variations accurately with anatomical detail.
The importance of identification is related
predisposition to developing sinusitis as well as
injuries and complications during endoscopic
surgery [9].

The middle nasal concha bullosa,
originating from variation in pneumatization of
the bone plate caused by extension of ethmoid
cells, can be unilateral or bilateral. The degree of
pneumatization varies and may cause obstruction
of the middle meatus or infundibulum [9].

Based on the increase in requests for this
type of examination by the dental field, this
study used CBCT images with several indications
to evaluate the prevalence of nasal septum
deviation and middle concha bullosa and any
possible relationship between the two.

In this study, the majority (66.1%) of the
sample individuals were female, unlike other
studies on nasal septum deviation [10-14],
where the prevalence of males was higher than
females. This preponderance in studies with
same aim can be explained by the fact that one
of the most common causes of nasal septum
deviation is trauma to the nose, which occurs
mostly in males [15]. In our study, however, the
sample consisted of examinations with CBCT
indications for implant and prosthetic treatment,
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usually common types of intervention in females
related to the aesthetic factor. The most common
age group included was aged 31-40 years
(22.03%), followed by those aged 51-60 years
(21.2%), with an average age of 42 years. Our
study corroborates with respect to mean age the
findings of other authors [10], who analyzed 137
patients for the presence of septal deviation and
also found an average of 42 years. However, our
results differ in regard to the mean age found
in other studies [11], which have found the
presence of septal deviation in patients with an
average age lower than ours (between 32 and
36 years). One explanation for this difference
could be the fact that patients from thoe studies
were selected based on the presence of signs
and symptoms related to rhinopathies, and a
higher incidence of these changes affects the
fourth decade of life. In contrast, in our study,
the selected sample belonged to CBCT image
files that were acquired for different purposes,
among which prevailed the planning of dental
implants placement, which justifies a greater
number of tests in the age group between the
fifth and seventh decades of life .

Deviation of the nasal septum was found in
60.17% of the sample, and there was no significant
predilection of it to the right or left side, as has
been observed in other studies [10-14].

More than half (52.25%) of scans showed
the presence of middle concha bullosa in
this study. The middle nasal concha bullosa
corresponds to the most common anatomic
variation of the ostiomeatal complex and is
usually visualized affecting the middle nasal
turbinate (incidence of 13-53.6%), being rare
in the upper turbinate and even rarer in the
inferior turbinate, with just one reported case
in the literature [16-18]. Previous studies have
reported the incidence of bilateral concha ranges
from 45.0% to 61.5% [18-20]. In our study,
it was observed presence of middle concha
bullosa in 52.25%, being the majority (66.12%)
presented in one side, which differs from the
findings described in previous studies [18-20].

Among the few studies associating the
presence of middle concha bullosa with the
presence of nasal septal deviation, one found
a high relationship between the presence of
middle concha bullosa and a deviated septum
to the contralateral side [20]. In our study, we
found the opposite result with no relationship
between these variables (p = 0.568). When
considering only cases nasal septum deviation,
the proportion not associated with middle
concha bullosa at the same side was 77.1%,
and association with concha bullosa in the
same direction was present in 22.9% of cases.
We emphasize that in other study [20], the
sample inclusion criteria incorporated the
presence of septal deviation and complaints of
nasal obstruction. Our research, by contrast, did
not have access to patient data, only the CBCT
images, gender, and age were available. Thus,
in our sample we found individuals with and
without nasal septum deviation. Our results
are in concordance with other study [20] with
regard to the fact that nasal septum deviation
did not favor the formation of middle concha
bullosa. However, we emphasize that the degree
of middle turbinate pneumatization was not
considered in this study.

A study on the incidence of bullous
turbinate [21] noted there was a greater
tendency for this to develop bilaterally in patients
with no nasal septum deviation. Moreover,
unilateral middle nasal concha bullosa occurred
in cases of septal deviation that presented, more
frequently, on the contralateral side. These
aspects suggest nasal septum deviation would
be a factor in preventing the occurrence of
middle concha bullosa for the ipsilateral side. In
our study, the absence of septum deviation also
seemed to correspond to the absence of concha
bullosa, where 73% of the sample that showed
deviation did not show concha bullosa, without,
however a statistical relationship between them.

CONCLUSION

Considering the results obtained in this
study, it can be concluded that most of the
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sample subjects showed nasal septum deviation
and middle concha bullosa, with the latter
being unilateral in the majority. There was no
significant prevalence in the side of occurrence

for

either the deviated septum or the middle

concha bullosa. There was also no correlation
between nasal septum deviation and the presence
of middle concha bullosa.
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