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Absract

Background and Aim

Nasal septal deviation (NSD) are a cause of nasal obstruction which causes reduced air entry through the nose and can predis-
pose to difficulty in breathing as well as sinusitis. The type and severity of symptoms associated with nasal septal deviation can
vary based on the type of nasal septal deviation. This study investigated the prevalence of NSD and its relation to age, and history
of trauma using computed tomography scan (CT).

Subjects and Methods
This cross-sectional study was performed on the data from CT examinations of 399 patients referred to radio diagnostic center
in Nnewi from December 2023 to December 2025. The presence of NSD and its type according to the Mladina's classification

were evaluated. The effect of age, and history of trauma on the prevalence of NSD was statistically analyzed.

Results

The prevalence of nasal septal deviation in this study is 77.7%. The result from the study shows that type III deviation was the
commonest occurring in 41.6%, followed by type II (27.1%), and type 11(18.5%) while types IV to VII has the prevalence of
5.6%, 5.3%, 1.7%, and0.3% respectively. Pearson correlation analysis demonstrated a significant negative correlation between
age and angle of nasal septal deviation (r=0.182, p= 0.003) indicating that younger age group were more prone to increased

angle of deviation
Conclusion
This study showed that the frequency of NSD was 77.7%, with type III being the most common type. NSD showed no associa-

tion with trauma and the increase in age decreases the chance of NSD.
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Introduction

The nasal cavity extends from the nares anteriorly to the
nasopharynx posteriorly. The nasal septum is a mucosa covered
structure usually centrally located, dividing the nasal cavity
into left and right cavities. The nasal septum contributes to the
physical appearance and functions of the nose. Nasal septal
deviation occurs when there is displacement of the septum away
from the midline to either left or right. Mild septal displacement

is often considered a normal anatomical variant [1].

Nasal septal deviation is known to be one of the causes of
nasal obstruction with medical attention sought when it is
significantly symptomatic. Septal Anatomy: The nasal septum is
formed anteriorly by the anterior cartilaginous component (the
quadrangular cartilage) and posteriorly by a bony component,
formed by the following-the vomer, the perpendicular plate of
ethmoid and the maxillary crest which has contributions from
the maxillary and palatine bones [2].

The perpendicular plate of ethmoid forms the upper half of
the bony nasal septum and is continuous superiorly with the
cribriform plate. It articulates with the vomer posterior-inferiorly
and with the septal cartilage anterior-inferiorly. The vomer is the
posterior inferior portion of the septum. It articulates anteriorly
with the septal cartilage of the nose. The inferior borders of both
the vomer and the septal cartilage articulate with the palatine
process of maxilla and the nasal crest of the palatine bone
which are midline bony projections that also contributes the
nasal septum. The mucoperichondium and the mucoperiosteum
covering the lateral surfaces of the septal cartilage and bones
respectively contain the blood supply and innervation of the
nasal septum. The blood supply is from the anterior and posterior
ethmoidal arteries, sphenopalatine arteries, the greater palatine
arteries and the labial arteries. The confluence of these vessels at
the anterior aspect of the nasal septum - the Kiesselbach’s plexus
is the little’s area (the source of most nose bleeds).

The lateral wall of the nasal cavity has nasal conchae or
turbinate’s which are divided into three parts, superior, middle
and inferior which allow for humidification, warming and

filtration of the inspired air[3].

Nasal Septal Deviation Could Be Traumatic or Congenital
There are different classifications of nasal septal deviation. Nasal
septal deviation can vary based on the severity of deviation —
mild, moderate or sever Nasal septal deviation can be classified
according to extent of the nasal deviation on the inferior turbinate.
This classification has three degrees, degree I comprises a

septal deviation without reaching the inferior turbinate, degree
IT represents a deviation reaching the inferior turbinate, and
degree III involves a septal deviation reaching and compressing

the inferior turbinate [5].

Shape of the deviation, into ¢ shape, s shape, Caudal septal
The modified mladina’s

classification where the side of vertical deviation and the

deviation and the septal spur.

horizontal spur is put into consideration i.e., whether deviation
to the left or to the right is used for the purpose of this study.

CT -adapted (Coronal CT images) Mladina’s classification
system classify the nasal septal deviation according to the
characteristics of the nasal septum seen horizontally and
vertically [6].

The Seven Types of Mladina’s System Classification of
Nasal Septum Deviation Is Modified as Follows

e Type i-mild vertical deviation

*  Type ii — significant vertical deviation to the right

*  Type iii - significant the vertical deviation to the left side

*  Typeiv —s deviation

e Type v- horizontal spur to the right

*  Vi- horizontal spur with deep groove on the opposite side

*  Vii- represent as a combination of multiple types[6,7].

Nasal septal deviation is of clinical significance because it is a
cause nasal obstruction and reduce air entry through the nose.
the type and severity of symptoms associated with nasal septal
deviation can vary based on the type of nasal septal deviation.
The sphenoid sinus can get pneumatized into the posterior
superior portion of the nasal septum which when extensive can
predispose to nasal blockage as well as sinus pathology through

impaired drainage of the paranasal sinuses [8,9].

Generally, nasal septal deviation can present with the following
symptoms: sleep apnoea snoring repetitive sneezing, difficulty
with breathing mild to severe loss of ability to smell nose
bleed, headache ad neck pain The prevalence of nasal septal
deviation varies between different population. Previous studies
documented varying prevalence rates from as high as 92.7% on
a CT analysis in Brazilian population to about 40.7% in South

Nigeria deviation [10,11].

Computed tomography due to it easy availability and high spatial
resolution is the imaging modality of choice in evaluation of
nasal septal pathology and in evaluation of the sino nasal region
[12].
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Objectives
To determine the prevalence of Nasal septal deviation in South

East Nigeria using CT scan To determine the angle and the

severity of deviation of nasal septum and relationship with age

Methodology

This is a cross sectional retrospective study of prevalence of
Nasal septal deviation performed on the data extracted from CT
scan of the paranasal sinuses of patients referred for CT scan in
radio diagnostic centre in the Nnewi town from December 2023
to December 2025.

After the procedure was explained to the subjects, Subjects were
well positioned on the CT gantry by the radiographer and then
immobilized using straps to steady the head and the trunk. Images
were obtained using a GE four slice scanner Bright speed series
4 slice Ct scanner (General electrical company, USA), Hongwei
Medical Systems Company Limited Beijing China. Scan gram
was obtained and 5 mm serial non-contrast axial cuts were taken
from the base of the skull to the vertex. Reformatted images of
2.5mm were viewed in bone and brain window. Multiplanar
sagittal and coronal reconstructions were done and coronal

images were used to measure and document NSD.

The values thus obtained were tabulated by statistical analysis
using Statistical Package for Social sciences (SPSS) Software
version 21 (IBM Corp., Armonk, NY) and Microsoft Office
Excel Software. The data was analyzed with Chi square test and
Pearson’s Correlation coefficient test. Categorical variables were
compared using Student’s #-test and statistically significance was
set to P value < 0.05.

Inclusion Criteria

e patients referred for CT scan of the paranasal sinus

Exclusion Criteria
*  Patients with previous history of nose surgery

»  Patients with Congenital syndromes such as cleft palate

» Patients with sino nasal masses that erodes the nasal septum

Results
A total of 399 subjects were used in the study with male to

female ratio of 1.4:1 as shown in table 1.

Table 1: Sex distribution

Sex Frequency Percentage
Male 230 57.6
Female 169 42.4
Total 399 100

The age range of the participant is 3years to 97years with a mean
age of 42.31 + 18.09years, median age of 41 and modal age of
40. The age group 31-45years with percentage of 30.1% was the
highest age group followed by 46-60years-23.8% and 1-15years,
Table 2.

Table 2: Age Distribution

Age (years) Frequency Percentage
1-15 89 22.3
16-30 27 6.8
31-45 120 30.1
46-60 95 23.8
61-75 53 13.3
76-90 14 3.5
91 and above 1 0.3
Total 399 100

The prevalence of nasal septal deviation in this study is 77.7% while that of the other variables including osteo meatal complex

(OMC) obstruction are as shown in table 3.

Table 3: Frequency of various variables

Variable Present (%) Absent (%)
NSD 77.7 22.3
Concha bullosa 34.8 65.2
Sinusitis 65.7 343
Engorged turbinate’s 85.2 14.8
OMC obstruction 44.1 55.9
Hx of trauma 1.8 98.2

Total (%)
100

100
100
100
100
100
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The result from the study shows that type 111 deviation was the
commonest occurring in 41.6%, followed by type 11(27.1%)
and type 1 (18.5%) while types 1V to V11 has the prevalence
0f'5.6%,5.3%,1.7%, and 0.3% respectively as shown in Table 4.

Table 4: Percentage of type or severity of NSD

Severity of NSD Percentage

I 18.5

1I 27.1

I 41.6

v 5.6

A% 53

VI 1.7
VII 0.3

Pearson correlation analysis demonstrated a significant negative
correlation between age and angle of nasal septal deviation
(r=0.182, p=003) indicating that younger age group were more

prone to increased angle of deviation (Table 5).

Table 5: Pearson correlation test between age and angle of

deviation
Pair of variables Correlation coefficient p-value
Age vs Angle of NSD -0.182 0.003"

*=significant p-value (< 0.05)

In table 6,

Table 6: Chi Square tests for NSD associations
Pair of variables X p-value
NSD vs Concha bullosa 1.300 0.254
NSD vs Sinusitis 3.552 0.059
NSD vs Engorged Turbinate ~ 2.651 0.103
NSD vs OMC obstruction 7.435 0.006
NSD vs Trauma 2.046 0.153

*=significant p-value (< 0.05)

The association between nasal septal deviation and other
variable in this study showed a significant association with
obstruction of osteomeatal complex (p=0.006), while there is
no significant association between concha bullosa (p=0254),
sinusitis (p=0.059) and turbinate hypertrophy (p=0.103).

Independent t-test for difference in means of age among
subjects with nasal septal deviation and engorged turbinate’s
is statistically significant (p-value of < 0.002) with younger
individuals more affected. Table 7.

Table 7: Independent samples t-test for difference in means of age among subjects with NSD

Variables Study group (Mean = SD) t-value p-value
Present Absent
Cbullosa 43.83+20.09 42.08+ 16.95 0.625 0.532
Sinusitis 42.36+ 16.84 4231+ 18.71 0.020 0.984
Engorged Turbinate’s 40.85+17.20 49.80+ 16.99 -3.071 0.002*
OMC obstruction 41.05+ 16.76 43.52+17.99 -1.251 0.212
Trauma 30.14+19.13 42.62+ 17.32 -1.881 0.061

Notes: Values reported are means (M) =+ standard deviations (S.D.).

*=gignificant p-value (< 0.05)
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Discussion

The prevalence of nasal septal deviation in this study is high
(77.7%) This is consistent with findings in study of Smith et
al 77.6% in Nebraska, 85.5% in Indian in study of Saumya
Verma et al and Moshfeghi ef a/ study in Iran in 2020 recorded
an incidence of 87%."*!*1> A study done in south south Nigeria
recorded a prevalence of about 40.7% '* while the study of
Onwuchekwa et al documented a low prevalence of 20.91% in
River state Nigeria and a study performed in Korea, the general
prevalence was 22.38% [16,17]. This disparity may be due to
variations in geographical location and in study population.

The improved detection of subtle nasal septal deviation using
CT scan (an advanced imaging technique) may account for the
detected higher prevalence. The mean age of 42.31 years with
peak occurrence between third to fifth decade seen in this study
reflects the age group most likely to seek medical advice for
paranasal sinuses diseases. Stalman et al reported similar age
distribution [18].

Nasal septal deviation to the left -type III was higher in our study
(41.6%) followed by deviation to the right type 11 (27.1%) which
is similar in a study by Ominde et al which recorded deviation to
the left with prevalence (52.9%) and to the right (47.1%) though
with slightly higher incidence'®.However a study by Ismail et
al recorded that deviation to the right was more common than
deviation to the left [19].

The wide range of age group studied in this research may
contribute to the significant negative correlation between angle
of deviation and age with deviation seen more in younger age
group (p=0.003). A study in Indonesia documented increase in
prevalence of nasal septal deviation with age reaching 72% in
children aged 3-14yers [20]. This may reflect developmental
or birth related origin with possible remodeling occurring over
time.

Nasal septal deviation showed statistically significant association
with osteomeatal complex obstruction and mastoid opacity,
which further strengthens the effect of nasal septal deviation in

causing nasal obstruction.

Though the prevalence of sinusitis is relatively high in this study,
there is no significant statistical correlation between nasal septal
deviation and sinusitis(p=0.059). More so there is no statistical
relationship between nasal septal deviation and concha bullosa.
These findings are similar to the study of Smith et al which

documented that there is no statistically significant relationship

between the presence of concha bullosa or nasal septal deviation
and maxillary sinusitis [13]. The study of Fahad S Alghamdi
et al also documented no statistical relationship between nasal
septal deviation, sinusitis and concha bullosa?’. Turbinate
hypertrophy was relatively common in the study population
(85.2%) The independent t-test for difference in means of age for
nasal septal deviation and engorged turbinate’s show statistical
significance (p-0.002). This shows that engorged turbinate’s are
more strongly associated with nasal septal deviation in younger

age group.

Trauma to the nose can cause nasal septum deviation, but in this
present study, only about 1.8% cases of trauma were recorded
and there was no statistical significance(P=0.061) between nasal
septal deviation and trauma. Given the low trauma prevalence,

developmental factors may play a larger role in NSD in this

population.

Conclusion

This study found in a high prevalence of nasal septal deviation
(77.7%) in South-East Nigeria with type III deviation being
the most common. NSD was significantly associated with
osteomeatal complex obstruction but not with trauma or sinusitis.
These findings emphasize the importance of pre-operative CT

evaluation in patients prior to surgical intervention.
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