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Abstract
Background: This study aimed to evaluate paranasal sinusitis disease and determine if there is a relationship between the 

anatomical variation of sinusitis based on the age and gender of the patient and, if so, to identify the most affected demographic group.
Methods and Results: This study included 130 patients (76 men and 54 women with ages ranging from 18 years to 75 

years) diagnosed with PNS disease and was conducted in the Radiology Department of King Abdelaziz Specialist Hospital and 
King Faisal Hospital (Taif city, Saudi Arabia) from January 1 2021 to January 31 2022. The evaluation of sinusitis was conducted 
using multidetector computed tomography (MDCT). The clinical symptoms included 70% cases of nasal obstruction, 53% cases 
of headache, 28.5% cases of nasal discharge, 17.7% cases of facial pain, and 3.1% cases of general malaise. The types of sinusitis 
included maxillary sinusitis (88.5%), sphenoid sinusitis (28.5%), ethmoid sinusitis (43.8%), and frontal sinusitis (23.5%). The 
study found no significant anatomical variation of sinuses based on age and gender (P>0.05). 

Conclusion: An evaluation of paranasal sinusitis disease using an MDCT scan shows that there are no gender or age-related 
differences in the prevalence of the disease. Moreover, the study demonstrates that there is no significant anatomical variation of 
sinuses based on age and gender.(International Journal of Biomedicine. 2022;12(4):575-579.).
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Introduction
Sinusitis is an inflammatory condition associated 

with bacterial, viral, or fungal infections of the cavities 

around the nasal passages or allergic reactions affecting the 
paranasal sinuses.(1) Sinusitis affects approximately 15% of 
humans worldwide(2,3) and is considered a major public health 
problem. The prevalence of sinusitis in the United States and 
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Europe was 12% and 10.9%, respectively.(4) Paranasal sinus 
(PNS) disease is a chronic and life-threatening condition 
characterized by infection, growth, and inflammation of the 
sinuses.(5) PNS disease is a prevalent disease in humans, and 
it impairs their quality of life.(6,7) It is also considered the fifth 
most common cause of antibiotic prescription in the U.S., with 
medical costs of almost $2.4 billion in addition to lost and 
diminished productivity.(8,9) 

The most widely used method for the assessment and 
diagnosis of PNS disease is the CT imaging modality.(1,10) CT 
scans are considered reliable for diagnosing PNS disease due 
to their high accuracy and sensitivity in defining the extent and 
degree of sinusitis.(2) While CT scans may not be reliable for 
detecting neoplasms in the paranasal sinuses, they can be used 
to distinguish between inflammatory diseases of the sinuses.
(11) An improved form of a CT scan known as MDCT has 
been developed, which provides a quicker and more detailed 
analysis of body structures with higher spatial resolution and 
more coverage of the patient. MDCT can be a useful tool for 
assessing patients suspected of having and confirmed to have 
PNS disease. 

Due to a lack of publication from our community 
regarding the efficacy of CT in diagnosing PNS, this study 
aims at characterizing and evaluating patients with PNS 
disease in Taif City, Saudi Arabia, using the MDCT technique. 
Preliminary research shows that sinusitis is prevalent in the 
Eastern Provinces, where it is associated with nasal polyposis, 
bronchial asthma, and analgesic intolerance.(12-14) However, 
the prevalence rate of PNS disease in the Kingdom of Saudi 
Arabia is not known due to a paucity of studies on the disease 
prevalence and incidence. 

This study aimed to evaluate paranasal sinusitis disease 
and determine if there is a relationship between the anatomical 
variation of sinusitis based on the age and gender of the patient 
and, if so, to identify the most affected demographic group.

Materials and Methods
Study population, sampling criteria, and study design
This study included 130 patients (males and females with 

ages ranging from 18 years to 75 years) diagnosed with PNS 
disease and was conducted in the Radiology Department of 
King Abdelaziz Specialist Hospital and King Faisal Hospital 
(Taif city, Saudi Arabia) from January 1 2021 to January 31 
2022.

This retrospective study was performed to assess and 
characterize paranasal sinusitis using MDCT. The dependent 
variable was paranasal sinusitis disease with mucosal 
thickening, retention cysts, opacifications, fluid level, polyp, 
as well as septal deviation, and enlarged nasal conchae. The 
independent variables were age, gender, history of the disease, 
and patient complaint (clinical data). 

Clinical assessments and guidelines
Patient data were obtained from the Picture Archiving 

and Communication System (PACS) of each hospital. The 
data are complete and do not require any special preparation. 
The data were captured with CT machines installed in the 
hospitals, including General Electric (GE) healthcare light 

speed, Phillips Medical System, and Siemens, all with 128 
slices each. The protocol followed during the assessment 
started with a patient in the supine position and supported 
under the knee for comfort. The lead apron was placed 
over the area to follow the concept of “as low as reasonably 
achievable” (ALARA) patient exposure to radiation.(15) The 
study protocol was used for the assessment with a lateral 
scout, axial scan, coronal and sagittal scan plane, and a scan 
range from the bottom of the maxillary sinus to the endpoint 
of the frontal sinus.

Statistical analysis was performed using statistical 
software  package  SPSS version 23.0  (SPSS  Inc, Armonk, 
NY: IBM Corp). Baseline characteristics were summarized as 
frequencies and percentages. Group comparisons with respect 
to categorical variables are performed using One-Sample Chi-
Square test. A probability value of P<0.05 was considered 
statistically significant.

Informed consent was obtained from patients before 
collecting the data. All identifiable information about patients 
was removed, and the data were coded to ensure anonymity.

Results
Analysis of the demographic characteristics of the study 

patients (76[59%] men and 54[41%] women) showed the age 
range from 18 to 65 years (21.63 ±6.36 years) with the following 
age groups: the age group of 18-25 years – 24.6%, 26-35 years 
–36.2%, 36-45 years –18.5%, 46-55 years – 9.2%, and 56-65 
years – 6.9% (Table 1). 

More than half of the study sample (60.8%) was aged 
between 18 and 35, with a mean age of 21.63. The clinical 
symptoms included 70% cases of nasal obstruction, 53% cases 
of headache, 28.5% cases of nasal discharge, 17.7% cases of 
facial pain, and 3.1% cases of general malaise (Table 2). The 
types of sinusitis included maxillary sinusitis (88.5%), sphenoid 
sinusitis (28.5%), ethmoid sinusitis (43.8%), and frontal 
sinusitis (23.5%) (Fig.1). 

Characterization of sinusitis depending on the type 
of sinus opacification showed that 60.8% of the cases with 
maxillary sinusitis had bilateral opacification, 14.7% had right 

Variable Frequency (n) Percentage (%)

Gender
Males 76 58.5%

Females 54 41.5%

Age range (years)

18-25 32 24.6%

26-35 47 36.2%

36-45 24 18.5%

46-55 12 9.2%

56-65 9 6.9%

<65 6 4.6%

Table 1. 
Distribution of the study sample according to gender and age.
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sinus opacification, and 24.5% had left sinus opacification. Of 
the cases diagnosed with ethmoid sinusitis, 70.2% had bilateral 
sinus opacification, 8.8% had right sinus opacification, and 
12.1% had left sinus opacification. Of the cases diagnosed 
with frontal sinus, 61.3% had bilateral sinus opacification, 
12.9% had right sinus opacification, and 25.8% had left sinus 
opacification. Sphenoid sinus opacification was present in 
27.5% of the cases (Table 3).

The most common CT findings in cross-sectional 
images were nasal septum deviation (72.3%), mucosal 
thickening (70.8%), nasal conchae enlargement (32.2%), 

retention cyst(16.9%), and nasal polyps  (7.7%) (Figure 2 and 
Table 4). 

No gender differences in sinusitis prevalence were 
observed between male and female patients (P=0.178). An 
analysis of age differences in sinusitis showed no significant 
differences (P=0.762). We also did not find statistically 
significant anatomical variation among the age variables 
(P>0.05). No statistically significant differences in gender 
were noted in the anatomical variation of sinusitis (P>0.05).

Discussion
Sinusitis is a leading public health issue with significant 

cost implications. An extensive body of literature focuses on 
the evaluation of paranasal sinusitis using CT scans.(7,12,16,17) 
The findings suggest that the age of the patient influences the 

      Clinical symptoms Frequency (n) Percentage (%)

       Nasal obstruction 91 70%

Headache 69 53.1%

Nasal discharge 37 28.5%

Facial pain 23 17.7%

General malaise 4 3.1%

Table 2.
Distribution of the study sample according to clinical diagnosis.

                           Fig. 1. Types of paranasal sinusitis.

Sinus
The side of opacification

Right Bilateral Left

Maxillary sinus 17 (14.7%) 70 (60.8%) 28 (24.5%)

Ethmoid sinus 5 (8.8%) 40  (70.2%) 12 (12.1%)

Frontal sinus 4 (12.9%) 19  (61.3%) 8 (25.8%)

Sphenoid sinus
Present Absent

37 (28.5%) 93 (71.5%)

Table 3.
The side of sinus opacification.

CT finding
Side

Right Bilateral Left

Presence of mucosal
thickening 15 (16.3%) 62 (67.4%) 15 (16.3%)

Presence of retention cyst 10 (45.4%) 4 (18.2%) 8 (36.4%)

Presence of nasal polyps 2 (20%) 6 (60%) 2 (20%)

Nasal conchae
enlargement

Site Right Bilateral Left

Inferior 7 (16.7%) 6 (14.3%) 16 (38.1%)

Middle 2 (4.7%) 4 (9.5%) 7 (16.7%)

Superior 0 0 0

Nasal septum deviation
Right Centralize Left

56 (43.1%) 36 (27.7%) 38 (29.2%)

Presence of air-fluid level 2 (1.5 %)

Table 4. 
Distribution of the study sample according to CT findings.

Fig. 2. Distribution of the study sample according  	
            to CT findings.
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pattern of infection.(7) Further research shows that the features 
of sinusitis vary widely among patients, including maxillary 
sinusitis, nasal septal deviation, enlarged nasal conchae, 
mucosal thickening, retention cysts, and polyps.

The samples used in this study included male and female 
samples of patients aged 18 years to 65 years old. The study 
sample indicated that more than half of the study patients 
(60.8%) who suffered from sinusitis were between 18 and 35 
years old. Many studies have explored sinusitis prevalence 
among various age groups, including young children. Most 
of these studies have shown that sinusitis occurs among 
all age groups.(14,20) Consistent with the evidence from the 
existing literature, this study’s findings indicate no statistically 
significant difference between the age of the subjects and the 
severity of sinusitis (P>0.05). 

Characterization of the study sample based on the type 
of sinusitis showed that most patients had maxillary sinusitis 
(88.5%), followed by ethmoid sinusitis (43%), sphenoid 
sinusitis (28%), and frontal sinusitis (23%). 

According to this study, 58.5% of the cases were male 
while 41.5% were female, with a marginal preponderance for 
males, which corresponds with the existing research evidence.
(13,21,22) Sinusitis of the maxillary sinus was most common 
(88.5%), followed by ethmoid, sphenoid and frontal sinuses.
(13,23,24) The most frequent clinical presentations in the present 
study were nasal obstruction (70%) and headache (53%), 
which were like those found in the study by Almutairi et 
al.(25)  In our study, the septal deviation, mucosal thickening, 
and enlarged nasal conchae were the most common findings 
in PNS pathologies, which agrees with data in the study by 
Alshammari et al.(12) 

According to the current study, there was no statistically 
significant variation in sinusitis and anatomical variables 
between genders and ages. Most patients with PNS pathology 
were in their first and second decades, with male predominance. 
Nasal obstruction was the most common complaint among 
these patients, and the most common anatomical variant 
observed was deviated nasal septum, more to the right and 
with maxillary as commonly involved.

A range of research studies has shown that various 
mechanisms can damage the sinuses and cause them to become 
inflamed.(26-32) The most common cause is an inflammation 
caused by a sinus infection that has not yet been identified. 
In this study, the differences in anatomical features between 
genders and between ages were not statistically significant. 
These findings are congruent with existing studies, which show 
that maxillary sinusitis is the most common type of sinusitis.(33)

In conclusion, an evaluation of paranasal sinusitis 
disease using an MDCT scan shows that there are no 
gender or age-related differences in the prevalence of the 
disease. Moreover, the study demonstrates that there is no 
significant anatomical variation of sinuses based on age and 
gender. Further clinical studies are required to evaluate other 
anatomical variations, like concha bullosa, agger nasi cell, 
basal lamella pneumatization, and crista Galli. The study 
findings will help healthcare professionals, especially ENT 
physicians, to make early assessments and accurate diagnoses 
of PNS disease for effective treatment and management.
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