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ABSTRACT

Background

Recognising anatomical variations linked to diseased findings is highly beneficial for diagnosis and
treatment. The major goal of our study was to assess different anatomical variants (superior, middle,
inferior turbinate concha bullosa, uncinate bulla, and NSB) that are related to nasal septal deviation
and are crucial factors to take into account when developing a diagnosis or treatment strategy.
Methods

The present hospital based prospective study was conducted at Department of radiology of a tertiary
care hospital among 401 patients undergoing CT Brain / PNS during the study period of July 2022-
September 2022. The study was done with the help of 3D reconstructed model of patients who have
undergone CT for various reasons and who meet the inclusion criteria. Results were analyzed using
SPSS verision27.0.

Results

Maximum cases are in 21-40 years that is 36.6%. In sex maximum cases are in male which is 72.9% and
cases are female that is 27.1%. In side 25.1% cases are right side and 24.9% cases are of left side.
Superior turbinate majority cases are bilateral which is 16.9% and 11.4% cases are Unilateral. In middle
turbinate 8.5% cases are bilateral and 7.2% cases are unilateral and in inferior turbinate 4% cases are
bilateral and 2.5% cases are unilateral. there is a statistically significant difference between age group
and middle turbinate (p<0.05). Other variable does not show any statistically significant difference
between demographic profiles (p>0.05).

Conclusion

In diagnosing or treating nasal septal deviation, anatomical alterations like concha bullosa are crucial.
The radiologist must focus on anatomical differences during preoperative examination, and surgeons
must be aware of them.
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INTRODUCTION

Sinus computed tomography (CT) scans often
show a variety of sinonasal anatomic
variations. More than half of people have nasal
septal deviation, which is characterised as any
bending of the septal contour on coronal CT
scans [1-3]. Nasal obstruction is further
exacerbated by nasal septal deviation, which
causes compensatory hypertrophy of the
inferior turbinate and concha bullosa of the
middle turbinate at the concave side.

Physiological phenomena such as
concha bullosa and decompensated inferior
turbinate hypertrophy minimise the drying and
crusting brought on by excessive nasal flow, but
they can result in alternative nasal blockage
and limitations related to cilia movement [4].
The middle turbinate concha bullosa is typically
referred to as concha bullosa, which is the most
prevalent anatomical variation of the
osteomeatal complex region. It has been
suggested as a potential cause of chronic
sinusitis that recurs frequently. It is yet
unknown what mechanism causes nasal
turbinate pneumatization. Pneumatizations of
the superior turbinate, uncinate process, and
inferior turbinate are examples of unusual
extrasinusal pneumatizations. There are very
few instances of symptomatic pneumatization
in the superior turbinate, which has historically
been the most inaccessible and neglected
turbinate [5]. Pneumatizations of the inferior
turbinate and uncinate process (uncinate bulla)
are uncommon and entail the extension of air
cells into these structures. Uncinate bulla can
hinder sinus ventilation and cause anatomic
constriction of the infundibulum [6].
Pneumatization of the inferior turbinate might
occur accidentally during radiologic
assessment or be a sign of nasal obstruction
[7]. One of the anterior nasal septum's unique
features is the nasal swell body (NSB). The NSB
is apparent on endoscopic examination and
radiographic analysis and is composed of bone,
septal cartilage, and a thick mucosal lining.
Anatomical and functional conditions such
sinusitis and nasal blockage are linked to the
NSB [8,9].

Modern imaging diagnostic
techniques, such as CT, make it simple to
identify anatomical features and their
variations.  Finding anatomical differences

linked to diseased findings is crucial for both
diagnosis and treatment. Additionally, we use
CT in patients with only nasal septal deviation
to examine the middle turbinate concha
bullosa and other unusual anatomical
variations, such as the uncinate bulla, superior
turbinate concha bullosa, inferior turbinate
concha bullosa, and NSB, and associated nasal
septal deviation.

The major goal of our study was to
assess different anatomical variants (superior,
middle, inferior turbinate concha bullosa,
uncinate bulla, and NSB) that are related to
nasal septal deviation and are crucial factors to
take into account when developing a diagnosis
or treatment strategy. In the preoperative
evaluation, the radiologist must concentrate
on anatomical variances, and it is crucial that
surgeons are aware of these variations.

MATERIAL AND METHODS

The present hospital based prospective study
was conducted at Department of radiology of a
tertiary care hospital among patients
undergoing CT Brain / PNS during the study
period of July 2022- September 2022. Ethical
clearance was taken from institutional ethics
committee of allied college and hospital and
patients were asked to sign an informed
consent form after explaining them the
complete procedure of the study.

Sample size was calculated assuming
the proportion of middle turbinate concha
bullosa as 53.7% (unilateral & bilateral
combinedly) as per the study by Soo Kweon
Koo et al.'®The other parameters considered
for sample size calculation were 5% absolute
precision and 95% confidence level. The
following formula was used for sample size as
per the study by Daniel WW et al.!!

Where n = Sample size

Z= Z statistic for a level of confidence level=
1.960

P = Expected prevalence/proportion of
outcome=0.537

d = Precision= 0.05

The required sample size as per the above-
mentioned calculation was 382. To account for
a non-participation rate of a about 5%, another
19, subjects was added to the sample size.
Hence the final required sample size was 401.
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Patients were selected on the basis of inclusion
and exclusion criteria-

Inclusion criteria
Patients undergoing CT Brain / PNS for various
reasons not included in the exclusion criteria.

Exclusion criteria

1) Patients with sinusitis

2) Patients with allergic rhinitis

3) Patients who had previously undergone
sinonasal surgery

4) Bone tumors.

The study was done with the help of 3D
reconstructed model of patients who have
undergone CT for various reasons and who
meet the inclusion criteria. Presence of concha
bullosa and other anatomical variations if
present was identified and correlated with
presence of nasal septum deviation. The
definition of concha bullosa was revised to
include any aeration of the middle turbinate,
regardless of whether the aeration is confined
to the upper non-bulbous segment of the
turbinate. The prevalence of each variant and
the frequency of its bilaterality, categorised by
age and gender when relevant, were
computed. To assess the prevalence of
morphological variants based on the degree of
septal deviation, analysis of the anatomical
variants of both the convex and concave sides
was done. All CT slices from each case was
examined and utilisation of just coronal
sections was done; however, in several

instances, supplementary axial CT scans were
conducted to achieve an accurate diagnosis.

Statistical Analysis

Data was expressed as percentage and mean *
S.D. Kolmogorove-Smirnove analysis was
performed for checking linearity of the data.
Chi square test was used to analyze the
significance of difference between frequency
distribution of the data. P value <0.05 was
considered as statistically significant. SPSS©
for windows™ Vs 27, IBM™ Corp NY and
Microsoft excel™ 2021 professional,
Microsoft® Inc USA was used perform the
statistical analysis.

RESULTS

The table 1 shows the distribution of patients
in which in age group we found that maximum
cases are in 21-40 years that is 36.6% followed
with 30.8% in 41-60 years age group, 20.1% in
61-80 years age group then 8.2% in < 20 years
age group and the minimum cases are in above
80 years that is 4.2% of the study. In sex
maximum cases are in male which is 72.9% and
cases are female that is 27.1%. In side 25.1%
cases are right side and 24.9% cases are of left
side.Superior turbinate majority cases are
bilateral which is 16.9% and 11.4% cases are
Unilateral. In middle turbinate 8.5% cases are
bilateral and 7.2% cases are unilateral and in
inferior turbinate 4% cases are bilateral and
2.5% cases are unilateral.
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Variables Frequency Percent

< 20 years 33 8.2

21-40 years | 147 | 36.6

Age Group 41-60 years 124 308
61-80 years . 81 | 20.1

Above 80 years 17 4.2

Sex Female 109 27.1

Male 293 72.9

’ Left 100 249
e Right ' 101 | 25.

SUPERIOR Bilateral 68 16.9

TURBINATE Unilateral | 46 | 11.4
MIDDLE Bilateral 34 8.5
TURBINATE Unilateral | 29 | 7.2
INFERIOR Bilateral | 16 | 4.0
TURBINATE Umnilateral 10 25

Table 1: Distribution of patients according to Study variables

Table 2 and graph 1, 2,3 shows that there is a statistically significant difference between age group and
middle turbinate (p<0.05). Other variable does not show any statistically significant difference
between demographic profiles (p>0.05). Association was assessed between Age group, sex and side
and study variable using Chi-Square test.

SUPERIOR MIDDLE INFERIOR
TURBINATE TURBINATE TURBINATE
Bilateral| Unilateral [Bilateral Unilateral|Bilateral|Unilateral
<20 |Frequency 0 7 2 0 5 6
years | Percent | 13.2% 15.2% 5.9% 0.0% 31.3% 60.0%
21-40 |Frequency 22 16 9 14 9 2
years | Percent | 32.4% 34.8% 26.5% | 48.3% 56.3% 20.0%
41-60 |Frequency 26 10 16 3 2 2
Age | years | Percent | 38.2% 21.7% 47.1% | 10.3% 12.5% 20.0%
Group| g1 80 |Frequency 8 12 6 10 0 0
years | Percent | 11.8% 26.1% 17.6% | 34.5% 0% 0%
Above |Frequency 3 1 1 2 0 0
yes-.:]rs Percent 4.4% 2.2% 2.9% 6.9% 0% 0%
P value 0.192 0.011* 0.188
Female Frequency 18 ' 11 10 ’ 9 ' _6 ’ 3 .
Percent | 26.5% 23.9% 204% | 31.0% 37.5% 30.0%
SEX Male Frequency 50 35 24 20 10 7
Percent | 73.5% 76.1% 70.6% | 69.0% 62.5% 70.0%
P value 0.658 0.88 0.695
Left Frequency 29 26 18 13 7 7
Percent | 43.9% 56.5% 52.9% | 44.8% 43.8% 70.0%
SIDE Right Frequency 37 20 16 16 9 3
Percent | 56.1% 43.5% 47.1% | 55.2% 56.3% 30.0%
P value 0.190 0.520 0.1911

Note: * P-value considered significant difference at 95% CI (P<0.05)
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Graph 2: Association between gender with other study variables.
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Table 3: Association between side with other study variables
DISCUSSION incidence reported between 13% and

Nasal turbinates are essential structures for
sustaining appropriate nasal functioning,
encompassing humidification, filtration,
lubrication, and thermoregulation of inhaled
air. The concha bullosa is an air-filled cavity
located within the nasal turbinate, with an

53%.[12,13]

In our study it is found to be 15.7%.
One rationale for the widely reported
incidence of concha bullosa, as determined by
CT findings, is the variability in the definition of
concha bullosa between research. Certain
accounts have characterised a concha as any
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aeration of the middle turbinate, even if the
aeration is confined to the top nonbulbous
segment of the turbinate. Alternative studies
have confined the classification of concha
bullosa to instances where the aeration
extends caudally into the bulbous segment of
the middle turbinate.[13,14]

We took the definition of concha bullosa was
revised to include any aeration of the middle
turbinate, regardless of whether the aeration is
confined to the upper non-bulbous segment of
the turbinate. Aramani et al. [15] reported that
an incidence rate of concha bullosa of 53.7%
(unilateral: 33.3%; bilateral: 20.4%) in chronic
rhinosinusitis patients, and their results
different to those of Bolger et al. [13], Yousem
[16], Perez-Pinas et al. [17] (73%) and Scribano
et al. [18] (67%); all of those studies reported
different incidences, possibly due to
differences in target population.

In our study the most common side of

occurrence of concha bullosa was right side. In
a study conducted by Hatipoglu et al., 47% of
patients with concha bullosa were found to be
bullous concha on the right side and 44% on
the left.[19] In another study conducted on
patients with concha bullosa, 41% were seen
on the right and 39.1% on the left side.[20]
In our study the association of age was found
statistically significant with middle turbinate
with maximum patients in the age group of 21-
40 years. In a study conducted by Cheng et al.,
the mean age of patients with concha bullosa
was 46.7 years, whereas in the present study it
was 36.1.[21] Study conducted by Acikalin RM
et al found the mean age of patients was36.1
years. [22] Concha bullosa is a variation that
can be seen at any age after the development
of the ethmoid labyrinth.

Concha bullosa could be unilateral or
bilateral we found prevalence of bilateral more
as compared to unilateral one. The incidences
of bilateral and unilateral concha bullosa were
reported to be between 16 - 45% and 34 - 45%,
respectively While most authors reported a
similar incidence for unilateral and bilateral
concha bullosa (Clark et al, Calhoun et al,
Cannon) [23-25] some other authors reported
a higher incidence for bilateral concha bullosa
(Kennedy and Zinreich, 1988; Unlu et al.,
1994).[26,27]

CONCLUSION

Anatomical changes, such as concha bullosa,
detected in relation to nasal septal deviation,
are critical factors in formulating a diagnostic
or treatment strategy. The radiologist must
concentrate on anatomical variances during
the preoperative assessment, and it is crucial
for surgeons to be cognisant of these
discrepancies.
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