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Abstract

Background: Nasal septum deviation might disrupt the integrity of nasal septum components, resulting in
deformity. Such changes might affect the morphology of adjacent structures. The aim of the present study
was to evaluate the dimensions of the palate in subjects with and without nasal septum deviation on cone-
beam computed tomography (CBCT) images in an Iranian population.

Methods: In the present cross-sectional study, the CBCT images of subjects with and without nasal septum
deviation were evaluated in two groups (n=107) referred to the Department of Oral and Maxillofacial
Radiology, Tabriz Faculty of Dentistry in 2017. The presence or absence of nasal septum deviation and its
severity were evaluated in association with palatal dimensions. Data were analyzed by SPSS. Independent
samples t test was used to compare the dimensions of the palate. Finally, the Mann-Whitney U test was
employed to compare palatal arch depth (PAD)/palatal interalveolar length (PIL) ratios.

Results: There were no significant differences between the two groups in terms of the palatal depth
(P=0.967), palatal width (P=0.223), and palatal depth/palatal width ratio (P=0.644). However, the results
demonstrated significant differences in palatal depth (P<0.001) and palatal width (P=0.05) between male
and female subjects.

Conclusions: Overall, no significant differences were observed in the dimensions of the palate (depth and
width) and their ratios between subjects with and without nasal septum deviation, although greater palatal
dimensions (depth and width) were detected in males compared to females.
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Introduction
Nasal septum deviation disrupts the configuration of
the nasal septum components in adults (septal cartilage,
ethmoid vertical plate, and vomer bone), and it might be
cartilaginous, cartilaginous-osseous, and osseous. This
deviation might result in a deformity at the cartilage-vomer
bone conjunction and the creation of a nasal spine (1-3).

Nasal septum deviation might be congenital (4) or
acquired or it might be caused by trauma or during birth
(5-7) and results in obstruction, secondary infections,
inflammation of mucous membranes, and infection of the
middle meatus. Aging increases the risk of nasal septum
deviation (8).

The structural deviation of the nasal septum causes
the asymmetry of the nasal cavity and changes in the
morphology of turbinates and nasal resistance (9). A deep

dome-shaped palate might increase pressure on the nasal
septum, leading to nasal septum deviation (10).

According to the American Academy of Otolaryngology,
80% of the population have nasal septum deviation,
varying from a minor deviation from the hypothetical
midline of the nasal cavity to significant deviations to join
the septum to turbinates on the external wall of the nasal
cavity; in the latter case, triangular bony extensions are
created at the junction between the ethmoid vertical plate
and the upper segment of vomer bone (11).

The prevalence of nasal septum deviation varies with
age. An interventional study showed that nasal septum
deformities were found in 50%-90% of adults (12,13). Based
on the findings of a study, nasal septum without deviation
was observed in women at a rate twice that in men (14).

In recent years, cone-beam computed tomography

the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0), which permits unrestricted use,

2 ! ©2022 The Author(s); Published by Hamadan University of Medical Sciences. This is an open-access article distributed under

distribution, and reproduction in any medium, provided the original work is properly cited.


https://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.34172/ajdr.2022.499&domain=pdf&date_stamp=2022-12-21
https://doi.org/10.34172/ajdr.2022.499
http://ajdr.umsha.ac.ir


(CBCT) has been used for the radiographic evaluation
of maxillofacial hard tissues; however, CT images are
preferable to CBCT images for the functional comparison
of soft tissue components in association with hard tissues
due to inadequate resolution of CBCT images (15-20).
In addition, CBCT images have drawn attention due to
the provision of different views and a higher diagnostic
efficacy (21).

Different imaging techniques can be applied to
diagnose nasal septum deviation, including the CT scan,
magnetic resonance imaging, and three-dimensional
techniques (22,23).

The results of a study by Akbay et al demonstrated a
positive relationship between nasal septum deviation and
the depth of the palatal vault. Nasal septum deviation
results in the obstruction of airways, interfering with
the function of the nose and affecting the structure and
morphology of the maxilla. Narrowing of the maxillary
arch and a deep palate result from nasal septum deviation,
and if the palate is already deep, its severity increases, thus
exacerbating an increase in the severity of the existing
deviation in the nasal septum (1). The concomitant
occurrence of concha bullosa and nasal septum deviation
affects the depth and curvature of the palatal bone (24).
Nasal septum deviation affects the form and symmetry of
the facial skeleton by changing the growth pattern (25).
A study by Kawalski and Spiewak on the etiologic factors
for nasal septum deformities in children revealed greater
deviation in the anterior region of the septum compared
to its posterior region (3).

There are differences in the designs of previous studies,
and there is a limited number of studies on the comparison
of the dimensions of the palate in individuals with
and without nasal septum deviation on CBCT images.
Accordingly, the present study was designed with a larger
sample size to evaluate the dimensions of the palate in
subjects with and without nasal septum deviation in terms
of age and gender in an Iranian population.

Materials and Methods

Study Type and Population

In the present cross-sectional study, 214 subjects (107
subjects with nasal septum deviation and 107 subjects
without septum deviation) were selected from those
referring to the Department of Oral and Maxillofacial
Radiology, Faculty of Dentistry, Tabriz University of
Medical Sciences (2017) for CBCT examinations for
different reasons. All the radiographic examinations were
performed for other diagnostic purposes such as implant
placement. The inclusion criteria consisted of no history of
surgery in the nasal and palatal area, no trauma to the face,
no history of chronic sinusitis, absence of lesions within
the maxillary sinuses, absence of osseous lesions, and no
jaw deformities. On the other hand, subjects < 18 years of
age and completely edentulous individuals were excluded
from the study.

Nasal septum deviation on CBCT

Procedural Steps
The demographic data of the subjects were recorded, and
written informed consent was obtained from all of them.

The CBCT images of the subjects were taken using a
NewTom VGiCone Beam CT (Verona/Italy) machinein the
Department of Oral and Macxillofacial Radiology, Faculty
of Dentistry, Tabriz University of Medical Sciences. This
machine delivers a cone-shaped X-ray beam and has a flat
panel detector, 1536x1920 pixels, a pixel size of 127x127
um?, a pixel depth of 14 bits, a rotation of 360°, a scan time
of 18 s,akVp of 110, FOV of HRes Zoom (high-resolution
zoom 15x15) and mA of 1-20. NNT Viewer software
program (version 2.17) was applied for the initial and final
reconstruction of images. The exposure conditions were
adjusted automatically. Data from the CBCT examinations
were registered in the NNT viewer software program, and
the images were viewed on a 32-bit 19-inch PHILPS LCD
monitor (190B) with a resolution of 1024x1208 pixels in
a dimly lit room by an oral and maxillofacial radiologist.
Axial cross-sections with a thickness of 0.5 mm were used
to prepare CBCT images. In addition, 1-mm-thick coronal
cross-sections underwent evaluation.

The presence or absence of the nasal septum deviation
was determined by coronal views. In the case of deviation,
the middle nasal septum was divided into three equal parts
in the superior-inferior dimension, and the location of
deviation was determined in one of these thirds based on
maximum convexity. In the medio-lateral dimension, the
nasal cavity with the maximum septal convexity was also
classified into three equal parts from the septum to the
external wall (the internal third, the middle third, and the
external third). The location of the deviation was defined
in one of these thirds based on maximum convexity.
Then, the deviated septal length (DSL) was determined
by measuring the perpendicular line drawn from the most
convex point of the deviated septum to the hypothetical
location of the septum at the middle of the nasal cavity. In
both groups, the distance from the bone crest next to the
middle of the maxillary first molar tooth on one side to the
other side was measured on the coronal view as the palatal
interalveolar length (PIL) and recorded on the relevant
checklist.

To measure palatal arch depth (PAD) in all samples on
the coronal view; a perpendicular line was drawn from the
crista galli to the palatal bone, and the contact point was
designated point ‘P’ Next, the perpendicular line drawn
from point ‘P’ to the line connecting the bone crest next to
the middle of the maxillary first molar tooth on one side
to the other side was determined as the PAD and recorded
in the relevant checklist. Measurements in relation to the
severity of nasal septum deviation and palatal dimensions
were performed using lines and points that are described
as follows (Figure 1):

Point ‘P’: In the coronal view, a vertical line was drawn
from the crista galli to the palatal bone to achieve point ‘P’

PAD: The palatal depth was defined as the length of the
line drawn from point ‘P’ to the line connecting the crest
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Figure 1. Measuring the Depth and Width of the Palate and the Severity
of Septal Deviation by Determining Relevant Points and Lines in Coronal
CBCT Image. Note. CBCT: Cone-beam computed tomography.

of the bone on the mid-lateral aspect of the first maxillary
molar on one side to that on the opposite side.

PIL: On the coronal view, the distance between the crest
of the bone on the mid-lateral aspect of the maxillary
first molar on one side to that on the opposite side was
considered the width of the palate.

DSL: It represents the length of the line drawn from
the maximum convexity of the deviated septum to the
hypothetical line indicating the location of a non-deviated
septum.

The presence or absence of deviation was diagnosed on
the coronal view, and when there was a septal deviation, the
septum was divided into three equal parts in the superior-
inferior dimension, and the location of deviation was
determined in one of these parts in terms of the maximum
convexity of the deviation. Regarding the mediolateral
dimension, the nasal cavity with the maximum septal
convexity was grouped into three equal parts from the
septum to the external wall (internal third, middle third,
and external third), and the location of the septal deviation
was defined in one of these parts based on the location
of the maximum convexity of deviation. Then, the DSL
was determined by measuring the perpendicular line
extending from the maximum curved point of the septum
to the hypothetical point of the septum in the middle of
the nasal cavity.

In both groups, on the coronal view, the distance
between the crest of the bone on the mid-lateral aspect of
the maxillary first molar on one side and that on the other
side was measured as the PIL, and the value was recorded
in the checklist.

To measure PAD in all samples, on the coronal view,
first, a vertical line was drawn from the crista galli to the
palatal bone, and the intersection was dubbed as point ‘P’
Next, the length of a perpendicular line from this point
to the line connecting the crest of bone at the mid-lateral
aspect of the maxillary first molar on one side to that on the

other side was recorded in the checklist as the depth of the
palate. PAD/PIL (palatal angle size) was used to compare
the depth of the palate and its changes in the presence of
nasal septum deviation.

Independent samples ¢ test was employed to compare
PAD and PIL in terms of age. Chi-squared and Mann-
Whiney U tests were used to compare the two genders and
the PAD/PIL ratios between the two groups, respectively.
All the statistical analyses were performed with SPSS 17,
and statistical significance was set at P<0.05.

Results

In the present study, of all the individuals with and without
no nasal septum deviation, 65 (60.7%) and 42 (39.3%), as
well as 47 (439%) and 60 (56.1%) cases were females and
males, respectively. In addition, the mean age of the subjects
in the group with and without deviation was 43.39+11.93
and 45.2+11.76 years, respectively. Table 1 presents the
descriptive statistics of palatal dimension measurements.

Based on the comparison of age, PAD, PIL, and PAD/
PIL ratios, no significant differences were observed in
the means of these parameters between the two groups
(P=0.277, P=0.967, P=0.223, and P=0.644 for age, PAD,
PIL, and PAD/PIL, respectively).

In addition, PAD and PIL were compared between male
and female subjects, the results of which are provided in
Table 2. The results demonstrated significant differences
in PAD (P<0.001) and PIL (P=9.005) between male and
female subjects.

Discussion

The deviation of the nasal septum might lead to deformity
by disrupting the order and integrity of nasal septum
components. The resultant changes might affect the
morphology of adjacent structures. It is possible to use
CBCT images to evaluate these deviations and their
effect on facial appearance. In the present study, palatal

Table 1. Descriptive Statistics of Palatal Dimension Measurements

Group Without Nasal Group With Nasal

Septum Deviation Septum Deviation P Value
Mean =SD (mm) Mean +SD (mm)
PAD 14.94+2.86 14.96+3.30 0.967
PIL 38.98+3.62 38.27+4.79 0.223
PAD/PIL 0.38+0.08 0.41+0.25 0.644
DSL 0 4.18+1.41

Note. SD: Standard deviation; PAD: Palatal arch depth; PIL: Palatal
interalveolar length; DSL: Deviation septal length.

Table 2. Comparison of Parameters Between Male and Female Subjects

Mean+SD (mm) P value
Female 14.03+2.67

PAD <0.001
male 15.97+3.20
Female 37.85+4.75

PIL 0.005
Male 39.49+3.45

Note. SD: Standard deviation; PAD: Palatal arch depth; PIL: Palatal
interalveolar length.
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dimensions were evaluated and compared between
individuals with and without nasal septum deviation. In
this study, there was no significant relationship between
gender and nasal septum deviation, which is consistent
with the results of Akbay (1), Dalili Kajan et al (24), and
Bahemmat and Hadian (26). Furthermore, Bahemmat and
Hadian reported no significant relationship between age
and nasal septum deviation.

Although the difference was not significant, the
frequency of nasal septum deviation was higher in males
compared to females in the present study, which is in line
with the results of studies by Akbay et al (1) and Dalili
Kajan et al (24).

Based on the results of the study by Akbay et al, there
was a direct relationship between nasal septum deviation
and the depth of the palatal arch, which contradicts the
results of the present study. Such a discrepancy between
the results might be attributed to the small sample size
and a different study design in the study by Akbay et al,
evaluating three groups (n=50). In the study by Dalili
Kajan et al, no significant relationship was found between
nasal septum deviation and an increase in the depth of the
palate.

In the present study, consistent with the study by Akbay
et al, there was no significant relationship between nasal
septum deviation and PIL. Akbay et al reported that an
increase in the depth of the palate, in association with its
depth, resulted in a decrease in the maxillopalatal curve
angle. Similarly, Dalli reported no significant differences
in PIL between samples with and without nasal septum
deviation.

The PAD/PIL ratio in subjects with nasal septum
deviation in the subjects evaluated by Akbay et al was
higher than that in subjects without nasal septum
deviation; due to almost equal PIL in all three groups,
it might be concluded that the palate was deeper in the
group with deviation.

In addition, in the study by Dalili Kajan et al, there was a
positive relationship between DSL and the PAD/PIL ratio
in subjects with concomitant nasal septum deviation and
concha bullosa; therefore, the results of the two above-
mentioned studies are different from those of the present
study. This contradiction between the results might be
attributed to differences in the grouping of the subjects,
differences in sample sizes, and the difference in the
imaging machine.

In the present study, PAD and PIL values were compared
between male and female subjects. The results revealed
that PAD and PIL values were higher in males compared
to females, which corroborates the result of a study by Al-
Zubair (27). Such a difference in dimension between males
and females might be due to the smaller size of the alveolar
ridge and weaker muscles in women compared to men.
These findings differ from those reported by Akbay et al
in relation to the effect of gender on the dimensions of the
palate, while in the majority of animals and human beings,
males have a larger body size compared to females (24). In

Nasal septum deviation on CBCT

a study by Nourbakhsh et al, the greatest difference in the
dimensions of the skull between male and female subjects
was related to maxillary sinus dimensions (21).

Dalili Kajan et al did not report any significant
differences in PAD, PIL, ad PAD/PIL variables between
subjects with and without nasal septum deviation, which
is in conformity with the results of the current study. In
the present study, no significant relationship was found
between nasal septum deviation and palate-related
parameters in the study groups and different mean ages,
which is consistent with the findings of Dalili Kajan
et al. The similarity between the results of these two
studies might be because both studies were conducted on
subjects > 18 years of age.

Conclusions

Opverall, there were no significant differences in the palatal
dimensions (depth and width) and their ratios between
subjects with and without nasal septum deviation. The
results demonstrated statistically significant differences in
the dimensions (depth and width) of the palate between
male and female subjects.
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