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ABSTRACT 
Objective:  The aim of current study is to determine the frequency of anatomical variants on routine CT scan observed in the 
paranasal sinus. 
Stud Design: Cross-sectional 
Place and Duration: The study was conducted at Radiology department of Jinnah Hospital, Lahore for the duration of nine 
months from January 2021 to September 2021. 
Methods: There were 90 sinus patients of both genders with ages 20-55 years in this study. Cases were recruited after 
informed written permission was obtained and data such as gender and BMI were collected. The prevalence of various 
anatomical variations of the sinonasal cavities was determined based on the results of the CT scans. Anatomical differences 
between individuals with low to no apparent imaging evidence of rhinosinusitis vs those with clinically substantial radiologic 
evidence of rhinosinusitis were examined in this study. SPSS 21.0 was used to analyze complete data. 
Results:  Among 90 cases, the majority of the patients were males 63 (70%) and 27 (30%) were females with mean age 
33.41±8.56 years and mean BMI 23.22 ±5.31 kg/m2. According to Kero’s classification to determine the difference in olfactory 
fossa depth, most of the patients 62 (68.9%) were in type II, 20 (22.2%) in type I and 8 (8.9%) in type III. In accordance with 
anatomical variation, we found that most of the patients 65 (72.2%) had deviated nasal septum (DNS) followed by agger nassi 
cells in 61 (67.8%) cases and concha bullosa in 35 (38.9%) cases. 
Conclusion: We concluded in this study that the prevalence of anatomical variants among patients of paranasl sinus was 
higher in which the majority of the patients had deviated nasal septum and agger nassi cells.  
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INTRODUCTION 
These days, computed tomography of the nasal and sinus cavities, 
or PNS, is considered the most reliable method for diagnosing 
nasal and sinus illness. [1] When compared to conventional 
radiography, sinus CT provides a wealth of information about 
anatomical soft tissue and bone structures that is important for 
making a diagnosis and planning a successful surgical procedure. 
 ESS is a frequent operation that requires an in-depth 
evaluation of the patient and a comprehensive radiological 
description of the anatomy, including any anatomical changes in 
the nose or PNS.[2] As contentious as it may be,[3] anatomical 
differences in the osteomeatal complex may have some part in the 
genesis of sinonasal illness, but knowing about these changes in 
each patient before surgery helps prevent injury to nearby 
essential tissues like the orbit and brain. Depending on the ethnic 
group, these variances may occur more often or less frequently. [4] 
There is no evidence of anatomical differences in our population's 
nose and PNS. 
 An air-filled cavity is found in the face and skull bones in the 
paranasal sinuses (PNS). Maxillary, sphenoid, ethmoid, and frontal 
sinuses are all named for the bones in which they are placed. In 
addition to making the voice more resonant, PNS devices lessen 
the weight of the user's head and increase air humidity. [5] 
 On computed tomography, sinonasal anomalies may be 
seen in large numbers (CT). Among them, the most often detected 
structural variations are agger nasi cells, deviated nasal septum 
(DNS), infraorbital sphenoethmoidal (Haller) cells, and concha-
bullosa (CB). Prior to and inferolateral to the frontal recess, the 
agger nasi cells are the most anterior ethmoidal air cells. 
Infraorbital ethmoidal cells are located under the medial floor of the 
orbit, just above and lateral to the maxillary sinus ostium. Proximal 
to the sphenoid sinus cavity, the ethmoidal-cells of the posterior 
ethmoidal region extend superolaterally, and these cells are 
strongly connected with CNS II. Any nasal-septal bending is what 
is meant by DNS. Pneumatization (development of air-cells) of the 
middle turbinate, which is most often bilateral and involves the 
inferior bulbous region, is what is meant by CB. The inability to 

detect distinct anatomical variances has been documented to 
cause difficulties during surgical procedures. [6] 
 There are major anatomical variances in the human body, 
such as the nasal cavity and the PNS. Many anatomical variations 
may impede the ostiomeatal complex's mucociliary drainage 
channel, including DNS, CB, paradoxical middle turbinates, 
uncining processes (UP), ethmoid bulla and numerous air cells in 
the ethmoid cavity. Recent advances in endoscopic sinus surgery 
and CT imaging have sparked an increased interest in the 
anatomy of the nasal cavity and the posterior nasal spine (PNS). 
[7] In order to spread and cause rhinosinusitis, OMC is the most 
important location. Rhinosinusitis impairs cilia action, resulting in 
mucus buildup in the sinuses. A little distention of the mucosa may 
lead to repeated infections and severe inflammation of the mucosal 
membrane in the sinonasal region if there is an anatomical 
variance, such as a constriction of the OMC. [8,9] 
 Anatomical variations of OMC may not have a role in the 
genesis of sinonasal pathology, but complete understanding of 
anatomical variants in every individual is essential before planning 
for surgery to minimise harm to the orbit and brain. Radiology is 
increasingly turning to CT-PNS and FESS to diagnose and treat 
sinonasal morphology and diseases. [10-12] 
 Patients with symptoms of sinusitis who got CT scans at the 
hospital were the focus of this research. 
 

MATERIAL AND METHODS 
This cross-sectional study was carried out at Radiology 
department of Jinnah Hospital, Lahore for the duration of nine 
months from January 2021 to September 2021 and consisted of 90 
cases. Cases were recruited after informed written permission was 
obtained and data such as gender and BMI were collected. 
Patients who had history of sinonasal surgery or had a sinonasal 
malignancy, < 20 years of age, other medical illness and those 
who did not give any written consent were excluded from this 
study. 
 This task force's key criteria were used to diagnose all 
patients with rhinosinusitis, and no further criteria were used. Face 
discomfort, pressure, nasal blockage and hyposmia were among 
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the symptoms. The sinonasal cavities on the CT images were 
examined for anatomical variations. Each variant's prevalence was 
determined. Nasal and paranasal sinus disease severity was also 
assessed using computed tomography (CT) images. Anatomic 
variations in the paranasal sinus and nasal cavity were studied for 
their frequency. Type I has an olfactory fossa depth of around 3 
millimetres, type II's is 4-7 millimetres, and type III's is 8-14 
millimetres, according to kero's categorization. Data were analysed 
using SPSS 21.0. 
 

RESULTS 
Among 90 cases, the majority of the patients were males 63 (70%) 
and 27 (30%) were females with mean age 33.41±8.56 years and 
had mean BMI 23.22 ±5.31 kg/m2.(table 1) 
 
Table 1: Demographic details of included cases 

Variables Frequency Percentage 

Mean age (years)  33.41±8.56   

Mean BMI (kg/m2)  23.22 ±5.31   

Gender     

Male  63 70 

Female  27 30 

 
 According to Kero’s classification to determine the difference 
in olfactory fossa depth, most of the patients 62 (68.9%) were in 
type II, 20 (22.2%) in type I and 8 (8.9%) in type III.(fig 1) 
 

 
Figure 1: Olfactory fossa depth among cases with kero’s classification 

 
Table 2: Percentage of enrolled patients with anatomical variance in the 
paranasal sinuses 

Variables Frequency Percentage 

Deviated nasal septum (DNS)     

Yes  65  72.2 

No  25  27.8 

Agger nassi cells     

Yes  61  67.8 

No  29  32.2 

Concha bullosa     

Yes  35  38.9 

No  55  61.1 

Haller cells     

Yes  21  23.3 

No  69  86.7 

Septated maxillary sinus     

Yes  19  22.2 

No  71  77.8 

Onodi cells     

Yes  16  17.8 

No  74  82.2 

Hypertrophied ethmoid sinuses     

Yes  3  3.3 

No  87  96.7 

 In accordance to anatomical variation, we found that most of 
the patients 65 (72.2%) had deviated nasal septum (DNS) followed 
by agger nassi cells in 61 (67.8%) cases, concha bullosa in 35 
(38.9%) cases, haller cells in 21 (23.3%), septated maxillary sinus 
in 19 (22.2%) cases, onodi cells in 16 (17.8%) and hypertrophied 
ethmoid sinuses in 3 (3.3%) cases.(table 2) 
 

DISCUSSION 
Surgery for sinonasal illness has changed throughout the years as 
a result of this evolution. Long hospital stays and extensive exterior 
techniques have been replaced with a less invasive technique 
known as endoscopic sinus surgery (ESS). This procedure entails 
opening the clogged ostia in order to restore normal airflow while 
preserving the neighbouring mucosa and removing the diseased 
tissue. ESS has been shown in the literature to provide great 
outcomes. Due to the closeness of PNS to key structures including 
the orbit and the skull base, problems in surgery are frequently 
hazardous and detrimental. [13,14] 
 The anatomy of the sinonasal area is quite variable. 
Although their involvement in the development of sinusitis is yet 
unknown, thorough awareness of these variances is critical before 
the surgical surgery to prevent severe consequences. [14] 
 In this study 90 sinus patients were presented. Among 90 
cases, majority of the patients were males 63 (70%) and 27 (30%) 
were females with mean age 33.41±8.56 years and had mean BMI 
23.22 ±5.31 kg/m2. These were comparable to the previous 
researches.[15,16] It is no longer necessary to resort to invasive 
surgery or lengthy stays in the hospital thanks to a new minimally 
invasive method known as FESS. FESS has been hailed in the 
literature as a success, despite this. Due to its closeness to 
essential organs and anatomical variations, however, the sinonasal 
area is particularly prone to surgical damage Researchers assume 
that sinus mucosal illness is caused by anatomical variances, 
however the findings in this respect are disputed. There was no 
link between anatomic variations and sinusitis in a research that 
found DNS (88.2 percent), CB (76.4 percent), agger-nasi cells (7 
percent), haller cells (3.5 percent), and onodi cells (1.6 percent). 
[17] The surgical relevance of numerous sinonasal anatomic 
variations such as DNS (26%), CB (18.2%), haller cells (9.1%), 
and onodi cells (7.8%) was stressed by Adeel et al. in their study of 
the sinonasal area. [7] As Usman et al. reported, variants such as 
DNS (31 percent), CB (18.9 percent), UP variations (12 percent), 
agger-nasi cells (6.8 percent), septal spur (4 percent), and haller 
cells (3.7 percent) were found in a significant number of patients. 
[18] 
 In current study, we found that most of the patients 65 
(72.2%) had deviated nasal septum (DNS) followed by agger nassi 
cells in 61 (67.8%) cases, concha bullosa in 35 (38.9%) cases, 
haller cells in 21 (23.3%), septated maxillary sinus in 19 (22.2%) 
cases, onodi cells in 16 (17.8%) and hypertrophied ethmoid 
sinuses in 3 (3.3%) cases. Also, in one study[19], the frequency of 
DNS (59.5 percent), CB (67.5 percent), and Agger-Nasi cells was 
shown to be significantly associated with uncinate and ethmoid 
bullas, as well as sinus-mucosal infection (74.8 percent ). [20] 
Agger-nasi cells were shown to have a substantial connection with 
DNS (20.0 percent), CB (11.7 percent), as well as the turbinate 
forms of rhinosinusitis (78.3 percent ). Both Madani and Suri had 
shown a substantial correlation between anatomical variations and 
rhinosinusitis, and these findings were consistent. Since the 
sinonasal area is best assessed with computed tomography (CT), 
this imaging technique has a significant influence on sinus 
infections. [21,22] 
 Anatomical differences exist between the nasal cavity and 
the PNS. Many variables, including age, race, gender, location, 
and ethnicity influence these structural variances, but only a 
handful have been linked to the aetiology of inflammatory sinus-
mucosal disorders. To reduce intraoperative and postoperative 
problems after FESS and skull-base surgery, a thorough 
knowledge of the sinonasal anatomic variations is critical. 
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Anatomical changes in the sinus area may be evaluated with CT-
PNS, which offers a road map for ENT surgeons.[23,24]  
 

CONCLUSION 
We concluded in this study that the prevalence of anatomical 
variants among patients of paranasl sinus was higher in which the 
majority of the patients had deviated nasal septum and agger nassi 
cells. There are several anatomical variations that may be seen in 
PNS. To ensure the best possible outcome for the patient and 
minimise the risk of significant consequences, each case must be 
reviewed in depth before surgery. 
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