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Abstract:

Background: The paranasal sinuses are group of air-filled spaces surrounding the nasal cavity. These sinuses are
arranged in pairs. Anatomical variations of the paranasal sinuses are common especially the ethmoidal air sinuses.
Variations in the pneumatization of the sinuses may disturb sinus ventilation thus predisposing to infections from
the neighboring structures. This study aims at the anatomical variations of the paranasal air sinuses, which can
reduce the surgical complications during FESS, thus helps to reduce the recurrence of the disease and allows the
ENT surgeon to change their operative technique.

Methods: The studies were performed in CT images taken from Toshiba Aquillon 16 slice CT scanner or 64 slice
multidetector Ct. Siemens healthcare scanner machines.

The following parameters are studied:

Distibution of the anatomical variations of PNS among males and females

Age wise distribution of anatomical variations of PNS

Presence of single or multiple anatomical variations of PNS

presence of unilateral or bilateral anatomical variations of PNS

Nasal Septal Deviation

Paradoxical Middle Turbinate

Medialised Uncinate Process

Concha Bullosa

9. Bulla ethmoidalis

10. Agger Nasi Cell

11. Haller Cells

12. Frontal Cells

13. Onodi Cell

Result: In our study most of the patients had more than one anatomical variation. Out of 100 patients studied,
88% (88) of patients had more than one anatomical variation, of these 62.5% (55) were males and 37.5% (33)
were females. Only minor group of patients presented with one anatomical variation 12% (12). In our study all
the patients had at least one anatomical variation.
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Introduction

The paranasal sinuses are group of air-filled spaces
surrounding the nasal cavity. These sinuses are
arranged in pairs. These are the frontal, ethmoidal,
maxillary, and sphenoidal air sinuses.[1] All these
sinuses open into the lateral wall of the nose through
apertures. The respiratory epithelium extends into
the paranasal air sinuses through the apertures,
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which facilitate the spread of infection from the
nasal cavity. Anatomical variations of the paranasal
sinuses are common especially the ethmoidal air
sinuses. Variations in the pneumatization of the
sinuses may disturb sinus ventilation thus
predisposing to infections from the neighboring
structures. The mucosal lining of the paranasal air

International Journal of Current Pharmaceutical Review and Research

413


http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research

sinuses is thinner, has scanty goblet cells and less
vascular. Functions include:

1. The paranasal air sinuses add resonance to the
voice.

2. The sinuses make the facial bones lighter.

3. Add temperature and humidity to the inspired
air.

4. Sinuses allow the enlargement of the skull and
minimizing the increase of the bony mass. Most
of the paranasal air sinuses are absent or
rudimentary at birth and enlarge significantly
during the permanent teeth eruption. When the
sinuses get infected, their apertures get blocked,
and the infected materials accumulate within
the paranasal sinuses which should be drained
by the surgical procedures like FESS by ENT
surgeons. Hence, knowledge of the anatomical
variations of the paranasal air sinuses is
important in  reducing the  surgical
complications during FESS, thus helps to
reduce the recurrence of the disease and also
allows the ENT surgeons to change their
operative technique.

Materials and Methods

After obtaining Institutional Ethical Committee
approval from the Rajiv Gandhi Government
General Hospital, Madras Medical College,
Chennai-3, we prospectively examined images from
100 consecutive unenhanced CT sinus examinations
of the patients referred for symptoms of
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rhinosinusitis between March 2020 to September
2021.

Inclusion Criteria
Patients above the age of fifteen (15) years.
Exclusion Criteria

e Patients with previous alteration in their sinus
anatomy due to either facial or nasal trauma.

e Patients with history of previous nasal
surgeries.

e Patients below the age of fifteen years.

The CT images were collected from the Barnard
Institute of Radiology, Rajiv Gandhi Government
General Hospital, Madras Medical College, Chennai
3. The studies were performed in CT images taken
from TOSHIBA AQUILLON 16 SLICE CT
SCANNER OR 64 SLICE MULTIDETECTOR CT.
SIEMENS HEALTHCARE SCANNER
MACHINES. The inferior orbital meatal plane was
the axial plane. Coronal and sagittal planes were
postprocessed and reconstructed. The CT scan
images were evaluated for the presence of
anatomical variations of paranasal sinuses.

Results

In our study the demographic profile showed the
most common age group was between 21-25 years.
Among the CT PNS of 100 patients studied 63%
(63) of patients are male and 37% (37) of patients
are female.

Table 1: Distribution of Anatomical Variations of PNS among Males and Females

SL. No Category Percentage
1 Total Number of Patients 100
2 Male Patients 61
3 Female Patients 39
Table 2: Age Wise Distribution of Anatomical Variations of PNS
SI. No Age Distribution (in Years) Number of Patients Percentage
1 15- 20 20 20
2 21-25 20 20
3 26-30 14 14
4 31-35 19 19
5 36- 40 9 9
6 41- 45 10 10
7 46- 50 6 6
8 51-55 2 2
Table 4: Unilateral or Bilateral Anatomical Variations
S1. No Laterality Percentage
1 Unilateral 18
2 Bilateral 82
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Table 5: Anatomical Variations

Nasal Septal Deviation Percentage
Total 73
Right sided deviation 40
Left sided deviation 33
Medialized Uncinate Process Percentage
Total 21
Unilateral 14
Bilateral 7
Concha Bullosa Percentage
Total 60
. Right- 25
Unilateral 42 Loft- 17
Bilateral 18
Prominent Bulla Ethmoidalis Percentage
Total 50
Unilateral 37 lilft}{f_ 1198
Bilateral 13
AGGER NASI Cell Percentage
Total 69
Unilateral 37 lilft}{f_ 1243
Haller Cells Percentage
Total 4
Unilateral 3
Bilateral 1
Frontal Cells Percentage
Total 18
Unilateral 10
Bilateral 8
Onodi Cell Percentage
Total 6
Unilateral 4
Bilateral 2
Discussion
Table 6: Comparison of Age Distribution of Anatomical Variations of PNS
SL. No Study Year of Study No of Patients Age Distribution (in years)
1) Fadda GL et al 2012 200 13-77 (mean 45.5)
2) Gliklich RE et al 2013 120 21-35
R)) Kate Sarika P et al 2015 90 21-30
4) Kranti Gouripur et al 2017 50 20-50
5) Sharma Shalini et al 2018 100 16-35
6) Present study 2021 100 15-35

1. Distribution of the Anatomical Variations of
PNS among Males and Females

Ibrahim Sumaily et al [1] (2018) reported that the
anatomical variations were higher in young adult
females compared to males 35.9%. Fadda GL et al
[2] (2012) stated that the variations being higher in
males 60.7% than in females 39.3%.

Ahmet Kaygusuz et al [3] (2013) recorded that the
anatomical variations are higher in males 74.7% and
in females 25.2%.
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Faud Farah Maalim et al [4] (2009) found that the
anatomical variations were higher in males than in
females.

Dua K et al [5] (2005) observed that the anatomical
variations were higher in males than in females.

Bolger WE et al [6] (1991) observed that the
anatomical variations were higher in males 58%,
females 42%.

Kate Sarika P et al [6] (2015) reported that the
anatomical variations were higher in males (55.2%),
and 44.8% in females.
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Priyanka Chauhan et al [7] (2020) found that the
anatomical variations were higher in males (62.3%),
and 37.7% in females.

NASAL Septal Deviation

Priyanka Chauhan et al [8] (2020) found that
77.27% of the patients had nasal septal deviation.
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Riya Narwani et al [9] (2020) observed that 12.5
percent of the patients had septal deviation.

Bolger WE et al [6] (1991) reported that 96% the
patients had nasal septal deviation.

Table 7: Comparison of Single or Multiple Anatomical Variations of PNS
S No Study Year of No of Patients Single Variation (in |Multiple Variations (in
Study Percentage) percentage)
1) Asruddin et al 1999 50 25 75
2) Perez Pinas [ et al 2000 100 33 67
3) Fadda et al 2012 200 13 87
4) Present Study 2021 100 Male: 7 Female: 5 Male: 56 Female: 32
Table 8: Comparison of unilateral and bilateral variations of PNS
SL Study Year of No of | Unilteral Variation (in | Bilateral Variation (in
No Study Patients Percentage) Percentage)
1) Zinreich S et al [10] 1997 230 25 75
2) Perez Pinas et al [11] 2000 100 >80
3 Fadda GL et al 2012 200 17 83
4) | Kranti Gouripur et al [12] 2017 50 20 80
5) Present Study 2021 100 18 82
Conclusion the studies. Moreover, 90% of anatomic

Computed Tomography (CT) of the Paranasal air
Sinuses has improved the visualization of Paranasal
Sinuses anatomy in detail and has allowed greater
accuracy in evaluating Paranasal sinus diseases. It
evaluates the osteomeatal complex anatomy
accurately, which is not possible to such an extent
with the plain radiographs such as X-rays.

Anatomical Variations studied on Computed
Tomography Scans are found to block the
osteomeatal complex, leading to impaired drainage
of para nasal sinuses, thus causing chronic sinusitis.

In our present prospective study of Anatomical
Variations of PNS by CT reveals many parameters:

1. Among the Anatomical Variations of the
osteomeatal complex in patients with chronic
sinusitis not responding to medical therapy, a
combination of Anatomical Variations was
more commonly found.

2. Of the Anatomical Variations in patients with
chronic sinusitis, Nasal septal deviation was the
commonest abnormality noted.

3. Of the Anatomical Variations of the PNS in
patients with chronic sinusitis, Agger Nasi Cell
69 %, and Concha bullosa 60 % were the
commonest abnormalities noted.

4. According to the results, nasal septal deviation
was the most common anatomic variation, and
the Haller cell was the rarest one noted in our
study.

5. Also, there was a strong correlation between the
unilateral Concha bullosa and contralateral
septal deviation, which was evident based on
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variations were septal deviation, Agger Nasi
Cell and Concha bullosa. Most of the anatomic
variations originated from aerated cells of the
ethmoid sinus. With the proper pre-operative
evaluation of anatomical variations, we can
reduce inadvertent complications during
surgery and ensure the complete clearance of
the disease.
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