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Diseases of the paranasal sinuses (PNS) associated with various anatomical and inflammatory changes.
Computerized tomography (CT) plays effective role for assessment and characterization of PNS
pathologies. The aim of this study is to characterize PNS diseases using computed tomography(CT) in
Saudi patients. A retrospective study included 65 patients diagnosed clinically with nasal cavity disorders
and PNS diseases that referred to the radiology department at the university medical center (UMC),
University of Hail. They were examined with 64-slice MDCT using CT protocol of paranasal sinuses. The
study was conducted at the period of August 2017 to October 2019.The majority of PNS pathologies
affected patients in the 2" decade (41.5%). Maxillary sinuses were the most affected sinuses. The most
common findings were 86.15% nasal septal deviation, enlarged nasal conchae were 47.69%, mucosal
thickening was 40%, retention cysts were 10.76%, and 3.07% polyps. CT had 98.41% sensitivity and
97.01% accuracy in characterizing PNS pathologies .CT is an accurate and sensitive imaging modality
for evaluating the PNS diseases. Nasal septal deviation, enlarged nasal conchae, and mucosal
thickening were the most common findings associated with PNS diseases.
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INTRODUCTION

Recent advances in CT and magnetic
resonance imaging (MRI) methods have
increased the importance of imaging examinations
in the assessment of abnormalities affecting the
head and neck (Wolosker, 2018; Cintra , 2018;
Campos, 2018; Caldana, 2018 and Cunha,
2017). Recently, CT was the main imaging
modality to assess lesions in the nasal cavity and
paranasal sinuses (PNS). It is the investigation of
choice for proper treatment and relevant pre-
operative evaluation of the nasal cavity and PNS

diseases. It is considered the gold standard for
differential diagnosis between inflammatory PNS
pathologies and neoplasms ( Kanwar, 2017).
Hence, CT was sensitive and accurate and
provided standard imaging of PNS diseases
(Mukheriji, 2015;Chaitanya, 2015).

CT scan has become the investigation of
choice for radiological diagnosis of nasal and PNS
diseases as CT produces high-resolution images
demonstrating the air spaces, opacified sinuses,
and fine structural architecture of bony anatomy (
Shay, 2019). Multidetector CT (MDCT) is very
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effective for evaluating the patency of sinonasal
passages, showing the effect of anatomic variants
inflammatory disease, and other abnormalities (
Miller, 2009).

CT plays an important diagnostic role in
determining the distribution and extent of
paranasal disease and detecting those anatomic
variations (such as sepal deviation, and concha
bullosa). These morphological changes may place
the patients at increased risk for intra- and post-
operative FESS complications and thereby
reduces the morbidity and mortality of patients. It
aids in the diagnosis and management of
recurrent PNS diseases by determining the
distribution and extent of the lesion.

Saudi Arabia reported a high incidence of
acute and chronic PNS pathologies (Hamdi,
2020). In one study conducted in the Kingdom of
Saudi Arabia, it was reported half of the Saudi
participants had had chronic sinusitis (Abualnasr,
2017). It was observed increased patients with
symptomatic sinusitis in Hail city. However,
according to our knowledge, no previous studies
concerning assessment of PNS in Hail city. Thus,
this study aims to evaluate PNS pathologies using
CT.

MATERIALS AND METHODS

This is a retrospective study conducted at the
radiology department of (UMC) of the University of
Hail, KSA, during the period of August 2017 to
October 2019. A total of 65 patients were
retrospectively studied with ages ranged between
(20-59) years. The study's target population was
patients with clinically suspected PNS pathologies
who referred for paranasal sinuses CT scans.
Informed consent was received from the patients.
Data collection sheet was designed to include
demographic and clinical data such as age,
gender, clinical history, and CT findings.

CT imaging procedure

The CT scans were done using GE medical
system 64 Slice MDCT, and images were
acquired in the axial plane and make post-
processing multi planner reconstruction (MPR).
The exposure factors were 120 kvp and 60 mAs.
Soft tissue window level and width (50/200) and
width (350/2500) and bone window were applied
to enhance optimal contrast resolution.

CT imaging protocol was performed on multi-
channel helical scanners that allowed the
retrospective reconstruction of image data into
data sets of different spatial quality and image
characteristics. CT acquisition parameters were

based on a standard protocol of paranasal
sinuses. A slice thickness of 3mm with 1.25 mm
scan interspaces was used for acquiring the
image. The scan range started from the bottom of
the maxillary sinus and endpoint through the
frontal sinus. Examinations were considered
acceptable if all CT images of the paranasal
sinuses were intact and available with soft tissue
and bony window settings (Figures 2-3).

Statistical analysis:

The data were analyzed using excel program
and software SPSS version 23 for significances of
tests was used. Categorical data were presented
as frequencies and percentages. A Chi-square
test was used to compare qualitative variables
such as gender and CT findings of PNS
pathologies. P-value < 0.05 was considered as
significant.

RESULTS

The study showed that the majority of patients
were male 37(56.9%), whereas females
28(43,1%). Frequency distribution of patient ages
affected by paranasal sinuses disease, the
majority of patients ages in 2" decade (23.7%);
mean age was 33+9.10 years, as shown in table
1.

The prevalence of PNS pathologies was
distributed between males and females (table 2).
Nasal septal deviation, enlarged conchae,
mucosal thickening, and retention cysts were
more frequent findings, and they were more
prevalent in males than females. The PNS had no
association with gender since there was no
significant difference between males and females
(p-values < 0.05), as shown in table 2.

The maxillary sinuses were the most affected
(49.23%), as summarized in figure 1. Coronal and
axial CT images revealed mucosal thickening in
maxillary and ethmoidal sinuses, which indicate
acute sinusitis, as shown in figure 2 and figure 3.

The distribution of PNS pathologies,
according to age groups, as summarized in table
3. The majority of PNS pathologies were most
common in the age group of 20-29 years old.
Enlarged conchae 48.4%, septal deviation
(44.6%), and mucosal thickening were common in
the age group of 20-29 years. The findings were
less frequent in the age group of 50-59 years.
There were no anatomical variants detected in the
study sample.

The performance of CT scanning for the
detection of various findings of PNS pathologies
revealed.
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Figure 1: Distribution of the affected paranasal sinuses

Figure 2: MDCT (axial and coronal) of paranasal sinuses for a 36-years’ male show bilateral
maxillary sinus with mucosal thickening

Figure 3: MSCT image (axial and coronal) of paranasal sinuses for a 51-years’ male show both
maxillary and ethmoid air sinuses lined with mucosal thickening, more intensive in the right than
the left
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Table 1: demographic characteristics of patients with PNS pathologies

variable Frequency | Percent %
Gender
Males 36 31.6
Females 29 254
Age groups (years
20-29 27 23.7
30-39 24 21.1
40-49 12 10.5
50-59 2 1.8
Mean age = 331£9.10 years

Table 2: Association of PNS pathologies with gender

CT findings of PNS Males Females Total p.values
pathologies No.(%) No. (%) No. (%)
Enlarged nasal 15 (23.07 %) | 16 (24.61%) | 31 (47.69%) 0.202
conchae
Septal deviation 31 (47.69%) 25 (38.46%) 56 (86.15%) 0.639
Retention cysts 5(7.69%) 2 (3.07) 7 (10.76%) 0.313
Mucosal thickening 16 (24.61%) 10 (15.38%) 26 (40%) 0.288
Retention cysts and o o
mucosal thickening 4 (6.15%) 2 (3.07%) 6 (9.23%) 0.445
polyps 1 (1.53%) 1(1.53%) 2 (3.07%) 0.697

Table 3: Distribution of PNS pathologies according to age groups

CT findings (.)f PNS 20-29 years 30-39 years 40-49 years 50-59 years
pathologies
Enlarged nasal 15 (48.4%) | 10 (32.3%) 5 (16.1%) 1 (3.2%)
conchae
Septal deviation 25(44.6%) 20 (35.7%) 9 (16.1%) 2 (3.6%)
Retension cysts 1(14.3%) 4 (57.1%) 2 (28.6%) 0 (0.0%)
Mucosal thickening 10 (38.5%) 10 (38.5%) 6 (23.1%) 0 (0.0%)
Retension cysts and
mucosal thickening 2 (33.3%) 3 (50.0%) 1(16.7%) 0 (0.0%)
polyps 1(1.53%) 1(1.53%) 0 0

Table 4: Performance of CT in diagnosis of PNS diseases in the study sample (65 patients)

Presence or abse‘nce of PNS values
pathologies
True positive 62
True negative 3
False positive 1
False negative 1
Performance of CT in chgracterization values %
PNS pathologies
Sensitivity % 98.41.60%
Specificity % 75%
Accuracy % 97.01%
Positive predictive value (PPV %) 98.41%
Negative predictive value (NPV %) 75%
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98.41.60% sensitivity, 75% specificity, 97.01%
accuracy, 98.41% positive predictive value
(PPV%), and 75% negative predictive value (NPV
%) as shown in table 4.

DISCUSSION

Recently CT has become the best diagnostic
modality for evaluation of nasal cavity, paranasal
sinuses, and for demonstrating various sinonasal
diseases (Joshua, 2013; Maillet, 2011). The
present study evaluated the spectrum of PNS
diseases in Saudi patients using CT.

The present study showed that PNS
pathologies were more prevalent in the second
decade and third decade; this is higher in males
and females with a mean age of 33+9.10 years.
These epidemiological data were similar to
previous studies conducted in Saudi patients (
Ibalwi, 2019; Maillet, 2011).

The findings of the study revealed that the
maxillary sinuses were more affected than other
sinuses. In agreement, Yousef et al., and Afolabi
et al., reported the same findings. Similarly, Singh
et al., (2018), reported that the majority of PNS
lesions were located in the maxillary antrum

In this study, there was no significant
difference between the male and female incidence
of PNS pathologies concerning gender-wise.
Similarly, Drumond et al, evaluated the
prevalence of PNS abnormalities and reported no
significant difference between males and females.
Hommod et al., (2017) reported a prevalence of
26.4% males and 22.4% females of chronic
sinusitis in Saudi patients who lived in the Jazan
region. Therefore, gender was not a significant
factor for PNS pathologies.

In the current study, it was found that
enlarged nasal conchae, septal deviation, and
mucosal thickening were the most common
findings in PNS pathologies. Taghiloo et al,
(2019) reported that nasal septal deviation was
found in 75% of the cases, while mucosa
thickening was found in 31.76 % of males and
56.67% of females. Similarly, it was found that the
nasal septum deviation was 86.15%, which is the
most common finding. In contrast, Smith (2010)
reported studied the prevalence of nasal septal
deviation and concha bullosa and found 19.4% of
the cases had nasal septal deviation. The
mucosal thickening was found in 40% of the
cases in this study, which is approximate to that
reported by Hansen et al., who reported 49%
mucosal thickening in their study. It was observed
that polyps were less frequent. Similarly, Hamdi
(2020) reported less prevalence of polyps

compared to other PNS pathologies in Saudi
patients. Therefore, a spectrum of findings with
different incidence was associated with PNS
pathologies.

Patel et al., evaluated the role of CT in the
characterization of non-neoplastic PNS diseases
and reported that CT has 100% sensitivity and
specificity in detecting the PNS diseases correctly.
(24 Furthermore, Hamdi et al., reported that CT
has high sensitivity, specificity, positive predictive
Value (PPV), and negative predictive Value (NPV)
for characterization the PNS pathologies. 11
These results agreed with our findings that CT
has high 98.41.60% sensitivity,75% specificity,
97.01% accuracy, 98.41% PPV, and 75% NPV.
Therefore, the performance of CT is very high for
the diagnosis and characterization of PNS
diseases.

This study is limited to only one center in
which the research was conducted, which may
affect the limited number of cases, and the
limitation of the number of patients is since we are
receiving patients with PNS diseases from or
UMC ENT department in most of the cases.
Although it is the first study of its type in this city
regarding sinus diseases, especially the people of
this region suffer from sinuses diseases due to
their nature.

CONCLUSION

CT is very accurate and sensitive in diagnosis
and characterization of various abnormalities
affecting the nasal cavity and PNS. A nasal septal
defect is the most common finding associated with
PNS pathologies. PNS diseases were most
common in the second decade; and more
frequent in maxillary antrum that other sinuses.
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