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Abstract

Computerized tomographic imaging of the nasal and paranasal regions is frequently used for sinonasal surgery. CBCT is another less explored
modality which can provide accurate anatomic details. A retrograde study was done on 204 random scans to find out incidence and prevalence
of sino-nasal anatomical variations and associated pathologies. A positive correlation was found between deviated nasal septum and concha
bullosa. CBCT can sure act as a guide in future for sinonasal surgeries with lesser cost and radiation exposure.
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Introduction

The maxillary sinus is a pyramidal structure, dark or low
in density. The reason behind this dark appearance is
credited to minimal attenuation of x- rays by the air voids.
Thus a “not dark™ appearance signifies some or the other
pathology. In Cone Beam Computed Tomography
(CBCT), coronal images are the most appropriate aide for
viewing the co- relation of sinuses and nasal cavity.
Specifically the maxillary sinuses and nasal structures can
be best visualized at the level of maxillary molars.!

The nasal septum is seen in the midline of the nasal
cavity. It is seldom completely ossified. The position of
the nasal septum may contribute to the asymmetry
between the right and left sides.! It extends from roof to
the floor of nasal cavity, with the cribriform plate lying
superiorly and hard palate inferiorly. The anterior extent
of nasal septum is defined by the septal cartilage and the
posterior extent by perpendicular plate of ethmoid bone.?

From the lateral wall of the nasal cavity arise three
projections- the superior, middle and inferior conchae.® Of
these, only the inferior concha is an independent bone,
other two being parts of the ethmoid bone.!

Histopathologically,  sinusitis is defined as
inflammation of the nasal and paranasal sinus mucosa.

It results most commonly from pneumatization of
conchae called concha bullosa (CB), deviated nasal
septum (DNS) and Haller cells.* Although it can be found
in any of the three conchae, it is most frequently
encountered in the middle one.®

Bolger et al classified the conchae into 3 types (shown
in Fig. 1,2 and 3): lamellar concha bullosa (LCB), bulbous

concha bullosa (BCB) and extensive concha bullosa
(ECB).5 Various studies have so far suggested a variable
prevalence of CB (35% to 53%), while that of DNS ranges
from 19.4%- 65%.°

While on one hand, some authors believe that the
presence of CB points to sinusitis, others are convinced
that CB merely acts as a predisposing factor for
developing chronic sinusitis. In fact, studies have shown
that CB leads to formation of nasal polyp, due to increased
contact area.* The exact pathological process responsible
for the co- relation between the two entities is not yet
deciphered completely.®

This study was carried out to evaluate the co- relation
between CB, DNS and various grades of Sinusitis and to
find the prevalence of CB and DNS in general population.

Fig. 1: Lamellar
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Sinusitis: The grading for opacification of maxillary sinus
was considered as follows:

Grade 1: sinonasal cavity completely opacified;
Grade 2: more than 75% opacification;

Grade 3: more than 50% opacification;

Grade 4: more than 25% opacification;

Grade 5: no to 25% opacification.”

Deviated Septal Length (DSL): Measurement of the
horizontal distance from the most lateral point of deviated
septum to the ideal location of the septum along vertical
axis (Fig. 4).

Fig. 2: Bulbous Deviated Septal Curve Angle (DSCA): Obtuse angle
between the highest point of the deviated septum and the
line between crista galli (superiorly) to "P" (point of
intersection of the perpendicular line passing through
crista galli to the palatal bone) (inferior).® (Fig. 5)
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Fig. 3: Extensive

Materials and Methods
This cross sectional study was held in the department of

Oral Medicine & Radiology at Sri Aurobindo College of
Dentistry, Indore. The layout of the study was such that
evaluation of CB, DNS and Sinusitis could be done, along
with analysis of their co- relation with ease. The protocols
of the study were approved by the Local Ethical Fig. 4
Committee at Sri Aurobindo College of Dentistry, Indore.

204 (116 males, 88 females) full volume CBCT scans
with adequate visualization of the nasomeatal complex
were included in the study. Scans excluded were the ones
with craniofacial anomalies and other significant
anomalies affecting the concerned region. All individuals
whose scans were a part of the study were above the age
of 18 years.

Scans were imported in the OnDemand3D App,
Medical Imaging Software (CyberMed, Seoul, Korea).
Following parameters were included in the study:

CB: the presence of pneumatization of any size within in
the superior, middle, or inferior conchae. CB was looked
for in both conchae and was measured in square mm.

Septal deviation: a deviation of greater than 4mm from _
the midline Fig. 5
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Standardisation of scans was done at the level of 15t molars as depicted in Fig. 6.
The measurements were done under the supervision of two well trained oral radiologists.

Fig. 6: Standardisation of scans at the level of It molars.

Statistical analysis

Both descriptive and inferential methods were part of the
statistical analysis. The Pearson’s Chi-Square test was
used to decipher the association of maxillary sinusitis with
CB and DNS; CB with DNS. Prevalence of CB, sinusitis
and DNS was identified. The probability value p<0.05 was
considered as significant while p<0.001 was considered as
highly significant.

Results
Table 1 depicts the prevalence of CB, DNS, and sinusitis.

Of the 204 scans, CB found in 135 (66.2%), making it
more common than sinusitis present in 95 (46.6%)
patients. DNS was present in 78 (38.2%) patients.

Table 1: Prevalence and gender distribution of CB, DNS and Sinusitis

Parameter Concha Bullosa Nasal Septal Deviation Sinusitis
Absent Present Absent Present Absent Present
Total 69 135 66.2% 126 78 109 95
33.8% 61.8% 38.2% 53.4% 46.6%
Male 42 74 72 44 54 62
60.9% 54.8% 57.1% 56.4% 49.5% 65.3%
Female 27 61 54 34 55 33
39.1% 45.2% 42.9% 43.6% 50.5% 34.7%
E‘(‘;Z'UG % =0.68;p=0.409° | yi=0.01;p=0918° | x =5.12;p=0.024"

Table 2 presents the grading of sinusitis. The most common grade of sinusitis was found to be grade V in 55.8 cases,

followed by grade 1V (24.2%), grade 111 (7.4%).
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Table 2: Characteristics of sinusitis

Parameter Total (N=95)
(Grading) N %
Grade | 5 5.3
2 Grade |1 7 7.4
3 Grade I11 7 74
'c% Grade IV 23 24.2
Grade V 53 55.8

The features and characteristics of NSD are shown in table 3. Of 204 scans, DNS was seen in 78 scans, with right side
being more commonly involved (41).

Table 3: Characteristics of DNS

Parameter and affected Side Mean + Std. Deviation Range
(mm and degree) Min Max
Total (N=78) 5.68+ 1.30 4 10
S = e Left (n1=37) 148.00+ 8.41 129 163
= .§ *;‘.)_ g Right (n,=41) 147.27+ 8.44 128 164
8 %3 Total (N=78) 147.62 £8.38 128 164

The relationship of sinusitis with CB is presented in table 4. Forty seven out of 204 (34.8%) cases had with both CB and
sinusitis. Sinusitis alone was found in 48 (69.6%) while CB alone was diagnosed in 88 (65.2%) scans. The statistical
analysis indicated that the sinusitis was found to be a significant factor that strongly affected CB.

Table 4: Relationship of sinusitis and CB

Sinusitis Concha Bullosa Total
Absent Present

Absent 21 88 109
30.4% 65.2% 53.4%

Present 48 47 95
69.6% 34.8% 46.6%

Total 69 135 204
100.0% 100.0% 100.0%

A+ =22.16 and p=0.000"

Table 5 shows the relationship between sinusitis with NSD. Out of total patients, 95 (46.6%) patients presented with
sinusitis and 78 (38.24%) patients had DNS. Sinusitis alone was seen in 70 (55.6%) cases while DNS alone was diagnosed
in 53 (67.9%) cases. But, twenty five (32.1%) cases had both DNS and sinusitis.

The relationship between the presence of sinusitis and DNS was found to be statistically strongly significant. Thus, the
statistical agreement indicated that sinusitis is a significant factor that strongly impacted the DNS.
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Table 5: Relationship of sinusitis and DNS

Sinusitis Nasal Septum Deviation Total
Absent Present

Absent 56 53 109
44.4% 67.9% 53.4%

Present 70 25 95
55.6% 32.1% 46.6%

Total 126 78 204
100.0% 100.0% 100.0%

x> =10.70 and p=0.001"

Table 6 highlights the relationship of CB with DNS. Of all patients, 135 (66.2%) patients had CB as compared to 78

(38.24%) who had DNS.

The CB seen in 88 (69.8%) cases had no evidence of DNS, while DNS seen in 31 (39.7%) cases had no evidence of CB.

But, forty seven (60.3%) cases had both DNS and CB.

Thus, statistically, CB is not a significant factor that impacts DNS.

Table 6: Relationship of CB and DNS

Concha bullosa Nasal Septum Deviation Total
Absent Present

Absent 38 31 69
30.2% 39.7% 33.8%

Present 88 47 135
69.8% 60.3% 66.2%

Total 126 78 204
100.0% 100.0% 100.0%

%7 =1.98 and p=0.160°

Discussion
Chronic rhino sinusitis is a common condition causing

frequent complications and morbidity. Chronic sinusuitis
has frequently been reported with presence of a deviated
nasal septum. DNS can cause difficulty in normal drainage
of mucus causing obstructions and secondary infections.
Presence of CB has also been linked to frequent sinus
infections. Literature has reported occurrence of CB
between 14-54%. A frequent association between deviated
septum and choncha bullosa has been reported in past.
These studies have revealed a strong association between
DS and/or CB with sinusitis.® In patients with chronic
sinusitis a thorough anatomic scan is frequently
recommended to find and treat the etiology. Computed
tomography is often used to study anatomical variations
and plan the surgeries. However CT scan are associated
with higher radiation exposure and are expensive. Use of
CBCT can overcome these limitations. Very few studies
using CBCT have been published in past. The aim of this

study was to highlight use of CBCT to identify the
anatomical variations of the nasal septal configurations.
Our study shows a positive relation between
anatomical variations and sinus pathologies. 34.8%
patients had CB and sinusitis. It concludes that the
presence of CB is a strong factor for incidence of sinusitis.
Coronal sections are better to view anatomical variations
as compared to axial sections. A presurgical CBCT scan
can help plan accurate result and outcome. CBCT can
revolutionize the ENT surgeries presently been conducted.

Conclusion
This study showed strong correlation between deviated

nasal septum and concha bullosa with rhinosinusitis. To
conclude, anatomic variations are frequent cause of rhino-
sinusitis. CBCT scans are highly accurate and economical
means to identify anatomic variations. Our study is a
unique study demonstrating CBCT and its applications in
ENT field.
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