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ABSTRACT

Introduction: Diseases of the Para nasal sinuses include wide spectrum ranging from inflammatory conditions to neoplasms.Computed
tomography(CT) has replaced conventional radiographs as imaging modality of choice for assessment of Para-nasal sinus diseases.

Objectives:To evaluate the pathologies affecting the Paranasal sinuses and the anatomical variants by Computed Tomography.

Methods: A Cross sectional study was conducted at RIMS from June 2018 to June 2019 among 130 patients of varied age group presenting with
symptoms and signs of paranasal sinus diseasesreferred for CT of paranasal sinuses.

Results:The CT diagnosis shows sinusitis (73.0%) to be the most common sinus lesion found in patients followed by polyposis (23.8%), fungal
sinusitis (1.6%), neoplasm (6.2%) and inverted papilloma (0.8). The most common anatomical variant was found to be deviated nasal septum
(55.4%) followed by agger nasi (49.2%) and concha bullosa (29.2%).

Conclusion: Most common sinonasal pathology in patients with PNS disease was inflammatoryand maxillary sinus is most commonly affected.
Deviated nasal septum accounts for more than half ofthe anatomical variant followed by agger nasi and concha bullosa.
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INTRODUCTION

The nasal passage and paranasal sinuses plays host to a wide spectrum
of diseases and conditions which can be collectively termed as
sinonasal disease. The sinonasal pathologies include broad spectrum
of conditions ranging from inflammatory to neoplasms, both benign
and malignant. It commonly affects the varied range of
population.“Their clinical assessment is hampered by the surrounding
bony structures, hence for confirmation of their diagnosis, the role of
radiology is of paramount importance.So,the radiological evaluation
of sinonasal diseases is very essential as the clinical findings in these
cases may be non-specific.”’

Sinonasal imaging has progressed in an orderly fashion as each
generation of imaging modality has advanced gradually on the domain
of the former generation. New generation of imaging modalities have
completely changed the picture of sinonasal imaging. Previously
plain radiography was most commonly done, as it is economical,
simple, and widely available. However, it only provides a basic
overview of the anatomy and underlying pathology. Plain radiography
could not display the three-dimensional structures in a two
dimensional plane. It can provide limited views of the anterior ethmoid
cells along with the upper two thirds of the nasal cavity.’

Available imaging techniques include plain radiography, Computed
Tomography (CT), Magnetic Resonance Imaging (MRI), and Positron
Emission Tomography (PET).CT is the investigation of choice for pre-
operative evaluation of the nasal cavity and paranasal sinuses and is the
gold standard for description of inflammatory sinus disease resulting
from obstruction.” Coronal CT images closely correlates with the
surgical approach. Therefore, CT is the preferred study for Functional
Endoscopic Sinus Surgery (FESS) because coronal images mimic the
appearance of the sinonasal cavity from the perspective of the
endoscope.”CT helps in the diagnosis of the anatomic variations (such
as septal deviation, spur formation, concha bullosa, and paradoxical
curve of middle turbinate) that may lead to intra-operative and post-
operative FESS complications and reduces the mortality and
morbidity of patients. A combination of CT and diagnostic endoscopy
has become the mainstay in evaluation of the sinonasal diseases.

Hence, CT has immense value and offers standard imaging of
sinonasal diseases.’So, this study was conducted to evaluate the
pathologies affecting paranasal sinuses and the anatomical variants by
Computed Tomography.

MATERIALSAND METHODS

This Cross-sectional study was conducted at RIMS from June 2018 to
June 2019 after the approval of the Ethical Committee of the
Institution. In this study we included atotal of 130 patients of varied
age group presenting with symptoms and signs of paranasal sinus
diseasesreferred for CT of paranasal sinuses. All postoperative cases,
patients with any traumatic conditions involving PNS and patients
with contrast allergy were excluded from the study.The data of their
clinical presentationswere recorded and their informed consent was
obtained before subjecting them for the imaging modality.Both axial
and coronal images were acquired using multi-detector CT unit.

The sinuses were evaluated for the following parameters: mucosal
thickening, wall of sinus, fluid level, soft tissue extension,
hyperdensities and masses, blockage of osteomeatal complex, and
pattern of bony involvement.

The results were recorded and expressed as sinus distribution,
frequency of different anatomical variants viz.deviated nasal septum
(DNS), concha bullosa,Agger nasi,Haller cells,Onodi cells, Enlarged
ethmoid bulla etc. and provisional CT diagnosis.

Equipment used and technique

Philips 64 slice CT scanner was used in this study. CT scan of paranasal
sinuses (PNS) requires imaging of the anatomy into coronal and axial
planes. A lateral 256 mm scout scan was first obtained at 120 kVp and
100 mA. Routinely axial scanning was done in supine position.
Reformatting in coronal and sagittal planes was done using software
provided. Direct coronal imaging was done whenever deemed
necessary either by referring physician or by the radiologist. For direct
coronal imaging, the patient was kept in prone position or in supine
position with the head of the patient free leading edge of the table of the
scanner. The gantry angle used in case of coronal imaging was
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perpendicular to the plane of hard palate. 3 mm sections from anterior
margin of nose to the posterior margin of sphenoid sinus were taken.

RESULTS:

A total of 130 patients fulfilling the inclusion criteria were included in
the present study. The majority of the cases were in the age group of
21-30 years (31.5%) and 6% of patients were above 60 years. There
was a female predominance of 67.7% as compared to male 32.3% with
afemale to maleratio of 2.09:1. (Table 1 &2)

Most of the patients had headache (69.2%) followed in decreasing
order by nasal discharge (60.8%), nasal obstruction (49.2%), facial
pain (36.9%) and swelling in the facial region (3.8%). (Table 3)

The most common anatomical variant was found to be deviated nasal
septum (55.4%) followed by agger nasi (49.2%) and concha bullosa
(29.2%) . Haller cells (20.8%), onodi cells (16.9%), enlarged ethmoid
bulla (10%), paradoxical middle turbinate (13.1%), deviated uncinate
process (6.2%) and pneumatized uncinate process (1.5%) were other
variants that are observed in this study. Maxillary sinus (84.6%) was
the most commonly involved sinus followed by anterior ethmoidal
sinus (74.6%), posterior ethmoidal sinus (67.7%), frontal sinus
(47.7%), and sphenoid sinus (41.5%). In this study, the CT diagnosis
shows sinusitis (73.0%) to be the most common sinus lesion found in
patients followed by polyposis (23.8%), fungal sinusitis (1.6%),
inverted papilloma (0.8%) and neoplasm (0.8 %) (Table 4-Table6)

DISCUSSION

The present study shows that diseases of PNS are more common in the
age group of 21-30 years (31.5%) and there is a female predominance
with a female to maleratio of2.09:1. The age distribution of the present
study was in concordance with other studies done byKandukuri R",
Venkatachalam VP", Prabhakar et al.,” and Chakraborty et al.”but the
gender distribution shows a different direction as in a study conducted
by GliklichRE etal."

The most common presenting complaint among patients with
PNSdisease was of headache (69.2%) followed in decreasing order by
nasal discharge (60.8%), nasal obstruction (49.2%), facial pain
(36.9%) and swelling in the facial region (3.8%). Studies conducted by
Kanwar SS et al*.and Kushwah et al."“also noted similar findings and
concluded that headache was the predominant presenting complain
whereas Nasal discharge and Nasal blockage were the most common
presenting symptoms in the study done by Asruddin etal."”

In this study, we came across almost all types of anatomical variants
viz- deviated nasal septum (55.4%)agger nasi (49.2%) and concha
bullosa (29.2%). Haller cells (20.8%), onodi cells (16.9%), enlarged
ethmoid bulla (10%), paradoxical middle turbinate (13.1%), deviated
uncinate process (6.2%) and pneumatized uncinate process
(1.5%).DNS causes decrease in the critical area of osteomeatal
complex predisposing it to obstruction and related complications. It
was found to be the one of the common anatomical variants in our
study (55.4%). It was more than that of 40% reported by Bagul
M"36% reported by Kushwah APS et al." and 38% reported by
Asruddin et al.” Study conducted by Bagul M" shows agger nasi to be
the most common variant in his studies accounting to 59.1% of cases.
These cells lie anterior to the anterosuperior attachment of middle
turbinate and frontal recess. Presence of Concha bullosa as an
anatomical variant varies between 16-53%. "%

In the present study, maxillary sinus (84.6%) was the most commonly
involved sinus followed by anterior ethmoidal sinus (74.6%), posterior
ethmoidal sinus (67.7%), frontal sinus (47.7%), and sphenoid sinus
(41.5%).Kanwar SS etal."Kushwah et al.,'’Chaitanya et al.,’
Zinreich,’and Maru and Gupta™ shows similar results in their studies.
Studies done by Kelkar AA et al.” and Dua k et al. “observed ethmoidal
sinus to be the most common sinus involved but in all the studies
mentioned Sphenoid sinus is the least affected.The various sinonasal
pathologies diagnosed on CT are classified based on their imaging
features. Most common sinonasal pathology in the present study was
inflammatory- sinusitis (73.0%) and polyposis (23.8%) followed by
fungal sinusitis (1.6%), inverted papilloma (0.8%) and neoplasm
(0.8%).Similar findings were also found in studies done byKanwar SS
et al.,” Khan N et al.”, DhillonV et al.*So Sinusitis and polyposis
accounts for majority of cases of PNS disease.

LIMITATION
This study evaluated only symptomatic patients referred for CT and

hence anatomical CT abnormalities like concha bullosa and DNS in
causation of PNS disease could not be stressed upon without the
control group.

CONCLUSION

Most common sinonasal pathology in patients with PNS disease was
inflammatory(sinusitis and polyposis) andMaxillary sinus is most
commonly affected . DNS accounts for more than half of the
anatomical variant followed by agger nasi and concha bullosa.
Females aretwice prone to PNSdiseases as compared to males.

Table 1: Age distribution of patients

Age in years Number Percentage
11-20 18 13.9
21-30 41 31.5
31-40 28 21.5
41-50 23 17.7
51-60 12 9.2
>60 8 6.2
Total 130 100
Table 2: Gender distribution of patients
Sex Number Percentage
Male 42 323
Female 88 67.7
Total 130 100
Table 3: Chief complaint of the patients (n=130)
Complaints Number Percentage
Headache 90 69.2
Nasal discharge 79 60.8
Nasal obstruction 64 49.2
Facial pain 48 36.9

Facial swelling 5 3.8
Table 4: Anatomical Variants of patients (n=130)

Anatomical variants Number Percentage
Deviated nasal septum 72 55.4
Concha bullosa 38 29.2
Agger nasi 64 49.2
Haller cells 27 20.8
Onodi cells 22 16.9
Enlarged ethmoid bulla 13 10.0
Paradoxical middle turbinate 17 13.1
Deviated uncinate process 8 6.2
Pneumatized uncinate process 2 1.5
Table S:Sinuses involved

Sinus involved Number Percentage
Maxillary 110 84.6
Anterior ethmoid 97 74.6
Posterior ethmoid 88 67.7
Frontal 62 47.7
Sphenoid 54 41.5

Table 6: Distribution of patients of sinus lesions according to
computed tomography diagnosis

Diagnosis Number Percentage
Sinusitis 95 73.0
Polyposis 31 23.8
Fungal sinusitis 2 1.6
Neoplasm 1 0.8
Inverted papilloma 1 0.8

Axial (a) and coronal (b) CT PNS shows soft tissue attenuating mucosal
antrochoanal polyp from left maxillary sinus extending posteriorly and nearly
obliterating the posterior choana.
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(c) CT PNs axial image showing Right
maxillary sinus polyp and mild mucosal
thickening in left maxillary sinus suggestive
of sinusitis.

(d) Axial CT PNS showing small well defined rounded
fluid attenuating lesion in left ethmoidal sinus
consistent with mucous retention cyst.

(e) Axial and (f) Coronal CT PNS in soft tissue window shows mucosal
thickening in left maxillary sinus within which foci of hyperdensities are
seen consistent with fungal sinusitis.

(gland (h) Axial CT PNS images shows pansinusitis showing mucosal
thickening in all the sinuses.

(i) and (j) CT Axial image in two different patients showing soft tissue
attenuatinglesions inleft side of nasal cavity abuttinglateral nasal wall mildly
expandingthe left nasal cavity with associated left maxillary sinusitis, probable
inverted papilloma.

(k)coronal and (1) sagittal CT PNS images shows anterior ethmoid air cells- agger
nasi.

{m) Coronal CT PNS shows bilateral concha
bullosae with right inferior turbinate hypertrophy.

(0) CT coronal PNS image shows bilateral infraorbital ethmoidal
air cells- Haller cells
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