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Abstract 
Background and objective: Computed tomography (CT) scanning is the most common imaging 

method used to check the paranasal passages right now. This gives a useful anatomical view of the area 

and the most common changes in anatomy that can be seen. The point of this study was to use CT to 

look into changes in normal anatomy in the paranasal sinuses. To find out how often these changes 

happen. 

Materials and Methods: This study was an observational cross-sectional study. The study was done at 

the SS Institute of Medical Sciences in Karnataka, India, in the Department of Radiology. From April 

2019 to March 2020, this study took place. After cutting the axial paranasal sinuses into sections, 

multiline imaging was used to finish the coronal and sagittal models. 

Results: The paranasal sinus area can be affected by different types of sores. It is very important to 

know about normal structural differences and birth defects in this area because they can have terrible 

effects or make surgery harder. The pneumatized septum and Haller cell are the types that we found to 

be the least common. 

Conclusions: The data showed that nasal septal deviation was the most important anatomical variable. 

The studies showed a strong connection between one Concha bullosa and septal deviation on the 

opposite side. 
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Introduction 

The paranasal sinuses have been understood in terms of their anatomy since the late 1800s 

and early 1900s. Imaging and functional endoscopic sinus operations have become a lot 

more important since recent improvements. A multiplanar high-resolution CT scan of the 

paranasal sinuses gives the endoscopic sinus surgeon an exact and reliable guide before 

surgery [1-3]. All doctors should know about the three-dimensional nature of the paranasal 

sinuses and the different body structures that surgeons may see. This piece talks about how 

to use CT to take pictures of the paranasal sinuses and looks at how they develop. The CT 

anatomy of the nasal canal and paranasal sinuses is fully explained, along with the 

differences in anatomy that can be seen in each area [2-4]. 

As up to 80% of people with acute upper respiratory tract infections show signs of mucosal 

disease in the Sino nasal region, preoperative CT imaging of the paranasal sinuses is done 

once the medicine has worn off. Before the scan, the patient is told to clean their nasal tubes 

so that they don't produce mucus that could get in the way of the imaging. 15 to 20 minutes 

before the exam starts, intranasal decongestant drops are given [5-7].  

All tests should be done on a 50-channel CT scanner, and the results should then be viewed 

on a workstation. This makes multiplanar reconstructions easier in both normal orthogonal 

and nonorthogonal planes. Customized low-dose CT methods are used to take pictures of 

paediatric patients. When people get a CT scan to check for different nose problems, the 

anatomical differences of their paranasal sinuses should be looked at [6-8]. Understanding 

differences in anatomy helps explain why diseases happen again, lowers the risk of 

complications during FESS, and lets the surgical method be changed. Computed tomography 

(CT) scanning is the most common imaging method used to check the paranasal passages 

these days. This gives a useful anatomical view of the area and the most common changes in 
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anatomy that can be seen. Better CT scans have made [7-9] 
it possible to get a more complete picture of patients' 
paranasal sinuses, which helps FESS doctors plan their 
procedures [8-10]. The point of this study was to use CT to 
look into changes in normal anatomy in the paranasal 
sinuses.  
 
Materials and Methods 
This constituted a cross-sectional observational study. The 
study was performed in the Department of Radiology at SS 
Institute of Medical Sciences, Karnataka, India. This study 
lasted from April 2019 to March 2020. After the sectioning 
of the axial paranasal sinuses, coronal and sagittal 
reconstructions were completed with multislice imaging. 
 
Inclusion Criteria 
▪ Patients with PNS complaints referred from ENT OPD 

and wards.  
▪ Those ready to engage in study after written agreement. 
 
Exclusion Criteria 
▪ Prior sinonasal surgery. 
▪ Facial trauma. 
▪ Alteration or obscuration of the sinus architecture. 
  
Results 
The paranasal sinus area can be affected by different types 
of sores. It is very important to know about normal 
structural differences and birth defects in this area because 
they can have terrible effects or make surgery harder. The 
structure or enlarged mucosa of the osteomeatal complex 
may block and hold on to fluids, which could cause 
infection or the spread of disease. Chronic sinusitis that 
comes back has been linked to concha bullosa as a possible 
cause. 
 

Table 1: Distribution by gender 
 

Sr. No. Gender  Number % 

1 Male  35 70 

2 Female  15 30 

3 Total 50 100 

 
Table 2: Distribution by anatomical variant number 

 

Sr. No. Anatomical variation Number % 

1 Single 20 40 

2 Multiple 30 60 

3 Total 50 100 

 
Table 3: CT-detected anatomical variation distribution 

 

Sr. No. Anatomical variation Number 

1. Deviated nasal sep tum 12 

2. Concha bullosa 10 

3. Prominent bulla ethmoidalis 11 

4. Paradoxical middle turbinate 2 

5. Medialised incinate process 1 

6. Pneumatised uncinated process 5 

7. Agger nasal cell 3 

8. Frontal cell 1 

9. In tum escentia septinasi an terior 2 

10. Onodi cell 1 

11. Haller cell 1 

12. Pneumatisation of septum 1 

 
Discussion 
The ineffectiveness of paranasal sinus respiration and the 
middle meatus mucociliary clearance is the underlying 
cause of this condition. Depending on the study, the 

percentage of concha bullosa could be as high as 80%. Out 
of the nine participants, six had unilateral problems and 
three had bilateral conditions. It appears that the 
unvaccinated process may be skewed, since the initial report 
reported an incidence of 58.10%, however our analysis only 
identified a 14.3% incidence [10-12]. In particular, it has the 
potential to alter nasal airway patency in the infundibulum, 
frontal recess, and anterior ethmoid. A total of fourteen 
percent of the participants in this study exhibited curved 
uncinate processes, with four of those participants 
exhibiting bilateral involvement. Pounds over 2.5 percent 
[12-14].  
A bent or pneumatized uncinate process that frequently 
contacts the middle turbinate increases the risk of sinusitis. 
Some structural alterations, such as the uncinate bulla and 
Haller's cell, may have a multiplicative effect that is greater 
than the sum of their parts. Two of the three instances had 
uncinate bulla on only one side, while the third example had 
it on both [13-15]. A subset of air cells found in the ethmoid 
canal, known as Haller's cells, can be found entering the 
maxillary sinus [14-16].  
When these cells reach the base of the orbit, they can 
obstruct one or both of the adjacent ostia; they are referred 
to as ethmoid cells. This fee is 10% greater than what we 
charge. These can pass via the lacrimal bone or the 
maxillary ascending process. Our investigation revealed the 
presence of these cells in 37 instances [15-17]. The posterior 
ethmoid cells extend laterally, horizontally and occasionally 
over the sphenoid sinus, following the optic nerve. 
Dehiscence of the nerve's bone tube increases the risk of 
nerve injury during surgery. Most authors have reported an 
incidence rate of 8.9% to 14.0 percent. Seven instances in 
our investigation revealed findings that were applicable 
solely to one category [16-18].  
The clinical significance of anatomical variations in the 
nasal sinus region is currently unclear. People suspected of 
having inflammatory sinus disease symptoms have 
constituted the majority of subjects for anatomical CT scans 
of the sinus region. While just 11% of the healthy control 
group exhibited any anatomical abnormalities, 62% of his 
cases did. The findings indicate a correlation between 
morphological alterations in the sinuses and the onset of 
inflammatory sinus illness. Despite this, 131 structural 
alterations were detected in 202 patients' CT scans. On the 
other hand, those examined for causes other than sinus 
disease experienced the same rate of these alterations [19-21]. 
The fact that individuals with and without sinus problems 
showed structural alterations. They concluded that 
alterations alone did not indicate a propensity for sinus 
pathology due to the absence of additional noteworthy 
indicators. According to this theory, there is no evidence 
that structural changes in the body, regardless of their size, 
pose any kind of danger. Of the 37 participants in our study 
who experienced mucosal issues, 25 exhibited anatomical 
variations [20-22]. This resulted in 67.6% being the majority. 
Eighteen of the twenty-six participants in our study who 
exhibited no mucosal issues also exhibited anatomical 
alterations. The number of persons impacted by it was 
69.2%. Additionally, our work disproves the assumption 
that anatomical variations inevitably lead to an increased 
likelihood of sinus pathology [21-23]. If the surgeon notices 
anything out of the ordinary that could put the patient at risk 
during surgery, he or she should take note. In order to lessen 
the likelihood of problems and maximize the efficacy of 
treatment plans, the radiologist doing the preoperative exam 
must meticulously search for anatomical differences [23-26].  
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Conclusion 
The research revealed that the most significant anatomical 
variable was nasal septal deviation. The two most 
uncommon forms that we identified were the pneumatized 
septum and the Haller cell. Research demonstrated a robust 
correlation between the presence of a single Concha bullosa 
and the presence of a contralateral septal deviation. 
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