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ABSTRACT

Background: Sinonasal diseases can arise from multiple etiologies. CT imaging has become the
primary investigation tool for the assessment of sinonasal pathologies, providing critical

information for surgical planning and guiding interventions.

Objective: To investigate and characterize the CT patterns of sinonasal pathologies, patterns of
histopathology, clinical-imaging and imaging-pathologic agreement at Saint Paul hospital

millennium medical college

Method: Hospital-based cross-sectional study was conducted at SPHMMC in June 2024 G.C.
The study population comprised patients who were referred from the ENT department to the
radiology department for CT imaging of the paranasal sinuses at SPHMMC during the study
period and who meet the inclusion criteria. Simple random sampling technique was employed
from a source population of 220 patients. Data was collected from the hospital's EMR & PACS
to see the imaging reports of patients’ imaged from January 2023 to June 2024. The data was
analyzed by SPSS version 27.0 statistical software. Descriptive statistics, Test statistics
(sensitivity, specificity, PPV, NPV & accuracy) & Cohen’s Kappa were used to assess the

agreement of CT imaging findings with clinical diagnosis and histopathology diagnosis.

Result: A total of 135 patients were included of which 79 (58.5%) were females and 56 (41.5%)
were males with age range from 5 weeks to 78 years. The median age was 22years. The most
common presentation was nasal blockage accounting 54 (40%). Inflammatory etiology is the
most common CT & histopathology finding accounting for 109 (80.7%) & 17 (54.8%)
respectively. The concordance between clinical and CT diagnosis and CT & histopathology

diagnosis is 93.33% and 77.42% with a kappa of 0.806 & 0.565 respectively.

Conclusion: In this study inflammatory diseases were the most frequently detected disease
entities both on CT and histopathology. The study found a high (93.33%) concordance rate
between clinical and CT diagnoses, and a moderate agreement between imaging and the gold
standard of histopathology. Further prospective study with large number of sample size is

recommended as this hospital based in tertiary center may not represent the general population.

Key word: Computed Tomography, Histopathology diagnosis, Sinonasal Pathologies
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1. INTRODUCTION

1.1 Background

The nasal cavity and paranasal sinuses serve essential physiological and immunological
functions, including humidification and filtration of inspired air, olfaction, and defense against
airborne pathogens. However, their complex anatomy and intimate relationship with adjacent
structures make them susceptible to various pathological processes. Sinonasal disease affects
billions of people Worldwide [1]. Each year 31 million people in the united states are believed to
be affected by sinus inflammatory disease & 16 million visits to primary care physicians ann
ually are for sinusitis and its complications[2,3]. Sinonasal diseases can arise from multiple
etiologies, including infectious agents, inflammatory mediators, allergens, autoimmune
reactions, neoplastic growths, and congenital anomalies [4]. The clinical manifestations of these
diseases vary widely, encompassing symptoms such as nasal obstruction, rhinorrhea, facial pain,
anosmia, epistaxis, and systemic signs of inflammation [5]. These diseases can have a significant

impact on the quality of life, emotional well-being, and daily functioning of affected individuals.

Congenital sinonasal lesions, such as pyriform aperture stenosis, choanal atresia, and nasal
gliomas, are relatively rare but can significantly impact nasal function and development [6,7]
Inflammatory conditions, particularly sinusitis, are among the most common sinonasal
pathologies, with acute, subacute, and chronic forms affecting millions of people worldwide.
These inflammatory disorders can be caused by infection, allergy, or a combination of factors,

and may lead to mucosal thickening, polyp formation, and other structural changes [8].

Neoplastic lesions, both benign and malignant, can also occur in the sinonasal region. Benign
tumors, such as osteomas, papillomas, and juvenile angiofibromas, may present with nonspecific
symptoms and can be locally destructive. Malignant neoplasms, although relatively rare,
comprise approximately 1% of all malignancies and can have a devastating impact on patient

outcomes if not detected and managed appropriately [9].

Diseases affecting the paranasal sinuses represent a significant health concern. Often, physical
examination findings lack specificity, leading to reliance on radiological assessments to confirm
diagnoses. Traditionally, plain radiographs were the preferred method for evaluating these

conditions. However, recent technological advancements in imaging, particularly Computed
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Tomography (CT), have overtaken conventional radiography as the primary diagnostic tool. CT
has not only improved the identification of sinus lesions but has also influenced treatment
approaches [10]. Enhanced CT technology now enables better resolution of soft tissue around the
sinuses, surpassing the limitations of plain films and older tomographic methods. The ability of
CT to visualize both bone and soft tissue is a major advancement. Additionally, the introduction
of spiral CT has reduced examination time and allowed for finer sectioning, facilitating three-
dimensional reconstructions. More recently, multi-detector row CT offers even greater spatial
resolution, with thinner sections and faster image acquisition rates. CT has become integral in
guiding functional endoscopic sinus surgery (FESS) and has greatly improved the assessment of
inflammatory conditions, cysts, and both benign and malignant tumors in the head and neck
region. This has led to more accurate tumor staging and surgical planning, ultimately resulting in

decreased morbidity and mortality rates [11].

1.2 Statement of the Problem

Despite the high prevalence of sinonasal diseases, there is a paucity of research on the patterns
and characteristics of these conditions in the Ethiopian context. To the best of our knowledge, no
comprehensive published study has been conducted in Ethiopia, to evaluate the CT patterns of

sinonasal diseases among the local population.

Sinonasal imaging plays a pivotal role in the diagnosis and management of these conditions. CT,
in particular, provides detailed anatomical information, allowing for the accurate identification
and characterization of various pathologies, as well as the assessment of critical anatomical
structures and their relationships [9]. Radiologists play a crucial role in interpreting these CT

findings and guiding clinicians in the appropriate management of sinonasal diseases.

Given the diverse ethnic and cultural background of Ethiopia, as well as the unique
environmental and genetic factors that may influence the development and presentation of
sinonasal diseases, it is crucial to conduct a comprehensive study to characterize the CT patterns
of these conditions in the local setting. This knowledge can help healthcare providers in Ethiopia
better recognize, diagnose, and manage sinonasal diseases, ultimately improving patient

outcomes.



One of the key challenges in the diagnosis and management of sinonasal diseases in Ethiopia is
the limited availability of specialized healthcare resources, particularly in the field of
otolaryngology and radiology. Many healthcare facilities in Ethiopia may not have access to
advanced imaging modalities, such as CT, or may lack the expertise to interpret the findings
accurately. This gap in access and expertise can lead to delayed diagnoses, inappropriate

management, and suboptimal patient care.

1.3 Justification of the Study

Sinonasal diseases are a significant public health concern, affecting millions of individuals
worldwide and imposing a substantial economic burden. While most infectious sinonasal
diseases can be managed medically, the failure of medical treatment, the presence of
complications, or the identification of mass lesions often necessitates the use of advanced
imaging modalities, such as CT. CT has become the primary investigation tool for the
assessment of sinonasal pathologies, providing critical information for surgical planning and

guiding interventions, such as functional endoscopic sinus surgery (FESS) [12]

In Ethiopia, there is a paucity of published research on the patterns and characteristics of
sinonasal diseases as evaluated by CT imaging. This study will be the first of its kind to
systematically analyze the CT patterns of sinonasal diseases at St Paul's Millennium Medical
College, Addis Ababa, Ethiopia. The findings of this study will contribute to a better
understanding of the local epidemiology and disease spectrum, thereby informing clinicians and

radiologists in the appropriate management of sinonasal conditions.

Moreover, the results of this study may serve as a foundation for future research, potentially
leading to the development of local protocols and guidelines for the imaging and management of
sinonasal diseases in the Ethiopian healthcare system. This study will also provide valuable
insights into the role of CT imaging in the diagnosis and characterization of sinonasal

pathologies, enabling more accurate and targeted patient care.



2. LITERATURE REVIEW

Prevalence and Patterns of Sinonasal Diseases on CT

Numerous studies have investigated the prevalence and patterns of sinonasal diseases using CT
imaging, providing valuable insights into the spectrum of pathologies affecting this region. In a
study done at Manipur, India, inflammatory conditions (Sinusitis and polyposis) are the most
common Sinonasal pathologies with maxillary sinus involvement being the most common
(84.6%), emphasizing the significance of maxillary sinus involvement in chronic sinusitis cases

[13].

Another study done in Saudi Arabia found chronic sinusitis (31.2%) and polyposis (26.9%) as
the most frequent patterns, further corroborating the high prevalence of inflammatory conditions
in the sinonasal region. Their study found the maxillary sinus to be the most affected (39.9%),

aligning with previous findings regarding the vulnerability of this sinus to pathologies [14].

Diagnostic Accuracy and Strengths of CT

Several studies have evaluated the diagnostic accuracy of CT in detecting and characterizing
sinonasal diseases, highlighting its strengths and advantages over other imaging modalities. CT
exhibited high sensitivity and specificity for various conditions, including congenital
abnormalities (sensitivity: 92%, specificity: 97%), chronic sinusitis (sensitivity: 88%, specificity:
94%), fungal sinusitis (sensitivity: 95%, specificity: 96%), nasal polyps (sensitivity: 93%,
specificity: 94%), benign neoplasms (sensitivity: 94%, specificity: 93%), and malignant
neoplasms (sensitivity: 98%, specificity: 97%). These findings underscore the remarkable

diagnostic accuracy of CT in identifying a wide range of sinonasal pathologies [15].

Another study also shows there is high degree of agreement between CT findings and
histopathological correlation (94% of cases) [16] . This study further reinforced the reliability of
CT in accurately identifying and characterizing sinonasal diseases, with histopathological

validation supporting its diagnostic value.

A study done in Yaounde, Cameroon shows the positive predictive value (probability that a

tumour is actually malignant if the result is “malignant”) was 92.3%, and the negative predictive



value (probability that a tumour is actually benign if the result is “benign”) was 88.9% with a

concordance rate of suspicion of malignancy on CT scan with histopathology being 90.9% [17].

Anatomical Variations and Their Impact

Anatomical variations of the sinonasal region can predispose individuals to sinus diseases and
influence disease presentation, progression, and management. A study done in Varanasi, India.
found that deviated nasal septum (92.68%) is the most common anatomic variant in chronic
rhinosinusitis cases followed by inferior turbinate hypertrophy (57.31%), septal spur (40.24%),
concha bullosa (30.48%), and agger nasi cells (26.82%) [18]. These anatomical variations can
obstruct sinus drainage pathways, impair mucociliary clearance, and create areas of stagnant

mucus, predisposing individuals to chronic inflammatory conditions.

The identification of these anatomical variations using CT imaging is crucial for understanding
the underlying factors contributing to sinus disease development and for guiding appropriate

surgical interventions, such as functional endoscopic sinus surgery (FESS).

Evaluation of Neoplastic Lesions

CT imaging plays a pivotal role in the evaluation of neoplastic lesions of the sinonasal region,
providing valuable information for diagnosis, demonstrating the extent and nature of neoplastic
lesions and in aiding the surgical planning and management [19]. Another study found that
squamous cell carcinoma was the most common neoplastic lesion (73.3%) of which maxillary
sinus is the most commonly involved para nasal sinus, predominantly affecting males aged 41 to
50 years [20]. This study highlights the importance of CT in detecting and characterizing
malignant lesions, which may have different clinical presentations, risk factors, and treatment

approaches compared to benign or inflammatory conditions.

Preoperative Planning and Surgical Guidance

CT is important in assessing bone erosion or destruction associated with certain sinonasal
diseases, providing crucial information for treatment planning and surgical interventions [15].
This information is particularly valuable for guiding functional endoscopic sinus surgery (FESS),
as it enables surgeons to anticipate potential challenges and plan the surgical approach

accordingly.



CT scans, especially in both axial and coronal planes has significant role for accurate diagnosis
and management of paranasal sinus pathologies [14]. The combination of axial and coronal
views provides a comprehensive understanding of the anatomical structures, extent of disease,

and potential complications, enabling effective surgical planning and execution.

Multiplanar CT imaging also aids in delineating vital sinus relations, assessing the involvement
of adjacent structures, and identifying potential intracranial or orbital extensions of sinonasal

pathologies, further contributing to surgical decision-making and risk mitigation.

Limitations and Complementary Techniques

While CT is the preferred imaging modality for sinonasal diseases, it has certain limitations that
should be acknowledged such as complex projections and limited soft tissue resolution, which
can hinder accurate diagnosis in certain cases [16]. Additionally CT demonstrated limited

sensitivity in accurately differentiating fungal sinusitis from other pathologies [15].

To overcome these limitations and enhance diagnostic accuracy, CT imaging can be
complemented by other techniques, such as nasal endoscopy, functional endoscopic sinus
surgery (FESS), histopathological examination, and fungal culture results. The high sensitivity
and specificity of CT imaging for a wide range of sinonasal conditions, coupled with its capacity
to assess bone erosion or destruction, render it a critical component of preoperative planning and

surgical guidance.

While acknowledging the limitations of CT, such as complex projections, limited soft tissue
resolution, and potential challenges in differentiating certain pathologies like fungal sinusitis, the
integration of complementary techniques can overcome these limitations and provide a holistic

approach to patient management.



2.1 Conceptual framework

Sociodemographic
characteristics:

- age, sex

Clinical Presentation

Clinical diagnosis

Histopathologic diagnosis

1 11

Sinonasal diseases

Congenital Sinonasal
Pathgologies

Anatomical Variant

Inflammatory Sinonasal
Pathgologies

Neoplastic Conditions-
Sinonasal Tumors (Benign &
Malignant)

Figure 1 A conceptual framework of CT patterns of sinonasal disease and their
histopathologic correlation at Saint Paul hospital millennium medical college made
after reviewing different literatures




3. OBJECTIVES

3.1 General Objective:

e To investigate and characterize the computed tomography (CT) patterns of sinonasal
pathologies, patterns of histopathology, clinical-imaging and imaging-pathologic

agreement at Saint Paul hospital millennium medical college in June 2024 G.C.

3.2 Specific objectives

¢ To determine the prevalence and distribution of different sinonasal diseases based on CT
imaging findings during the study period.

e To identify and describe the characteristic CT patterns associated with various sinonasal
diseases during the study period.

® To evaluate the agreement and accuracy of CT imaging in the diagnosis of sinonasal
diseases by comparing CT findings with clinical diagnosis and histopathologic diagnosis

during the study period.



4. METHODS AND MATERIALS

4.1 Study area

The study was conducted in Saint Paul hospital millennium medical college, Addis Ababa,
Ethiopia which is one of the largest government owned referral center. The college has more
than 2,800 clinical, academic and administrative and support staff that provide medical specialty
services to patients who are referred from all over the country, teaching medicine and nursing
students and doing basic and applied researches. While the inpatient capacity is more than 700

beds, The College sees an average of 1,200 emergency and outpatient clients daily.

4.2. Study Period

The study data collection was conducted in June 2024 G.C

4.3 Study design

Hospital-based cross-sectional study was conducted.

4.4. Populations

4.4.1 Source Populations

The source population were patients who were referred from the ENT department to the
radiology department for CT imaging of the paranasal sinuses and nasal cavity at SPHMMC
from January 2023- June 2024 G.C.

4.4.2 Study population

All selected patients who were referred from the ENT department to the radiology department
for CT imaging of the paranasal sinuses and nasal cavity at SPHMMC from January 2023- June
2024 G.C and who full fill the inclusion criteria.

4.5. Inclusion and Exclusion criteria

4.5.1. Inclusion criteria

e Patients presenting with symptoms such as headache, nasal obstruction, nasal discharge,
anosmia, postnasal discharge, epistaxis, and/or swelling who were referred from ENT
department for sinonasal CT imaging at SPHMMC during the study period.

e Patients with CT scan data that is of good imaging quality for making a diagnosis

9



4.5.2. Exclusion criteria

Patients with a history of recent (within the last 6 months) maxillofacial or head trauma
Patients who have undergone recent (within the last 6 months) head and neck surgery
Patients who do not have a complete CT report or medical record information

Patients with poor quality CT scan data that is not sufficient enough to make a diagnosis

4.6. Sample Size and Sampling Technique

The sample size was determined by using single population proportion formula at 95%
confidence level and 5% margin of error. A study conducted to determine the
epidemiology of primary head and neck cancer in Tikur Anbesa specialized hospital
showed the prevalence of nasal and paranasal sinus malignancies to be 9% [35].
2
n= VA a/dez(l D)

Where n = sample size, Z = 1.96, p = proportion, d = precision

(0.05)
1.96% ¥ 0.09 (1—-0.09
n = X009 ) = 126
0.05

By adding 10 % nonresponse rate, the final sample size will be 139

The 139 study subjects were selected using a table of random numbers from excel from a
list of the source population which includes a total of 220 patients.

4.7. Study variables
4.7.1. Dependent Variable

Imaging findings (Congenital Sinonasal Pathologies, Anatomic variants, Inflammatory

Sinonasal Pathologies, Benign and malignant Sinonasal Neoplastic Conditions)

4.7.2. Independent Variables

Sociodemographic characteristics: age, sex
Clinical presentation
Clinical diagnosis

Histopathologic diagnosis.

4.8 Imaging Protocol

The paranasal sinus (PNS) CT scans will be performed using Siemens CT 128 slice CT scanner.

The imaging protocol will be as follows:

10



® Acquisition mode: non-contrast, low-dose CT

® Tube voltage (kVp): 120 kV

e Maximum tube current (mA): 90 mA

e Slice thickness:

e Soft tissue windows: 2.5 mm or 5 mm

¢ Bone window: 0.6 mm

e Reconstruction planes: Axial, coronal

¢  Window settings: soft tissue and bone windows

¢ No pre-procedure antibiotics, antihistamines, or nose blowing will be performed to clear

secretions prior to the CT examination.

In addition to the PNS CT scans, the study may also include post-contrast head & neck CT scans.

4.9 Operational definition
Sinonasal pathologies: a pathological process involving the mucosa of the nasal cavity,

paranasal sinuses or both [1].

Acute rhinosinusitis: acute inflammation of the nasal cavity and paranasal sinus mucosa that
lasts less than four weeks. On imaging an air fluid level, bubbly or frothy-appearing secretions

and enhancing mucosal thickening are suggestive [2,21,22].

Chronic rhinosinusitis: Sinonasal infection lasting more than 12 weeks. On imaging sinus
mucosal thickening & opacification with thickening and sclerosis of bony walls, intra-sinus

hyperdensity or calcifications, and volume loss are suggestive [2,21,22].

Sphenoethmoidal recess: a small space that drains the sphenoid sinus and the posterior ethmoid

air cells into the superior meatus of the nasal cavity [21,23].

Sphenoethmoidal recess pattern: the sphenoid and ipsilateral posterior ethmoidal sinuses are

involved [21,23].

Osteomeatal complex/unit: a common channel that links the frontal sinus, anterior ethmoid air
cells and the maxillary sinus to the middle meatus allowing airflow and mucociliary drainage

[21,23].
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Osteomeatal pattern: the middle meatus of the nasal cavity, adjacent anterior and
middle ethmoidal cells, maxillary and frontal sinuses are involved which could be caused

by swollen mucosa, polypoid lesion, concha bullosa, septal deviation and nasal tumor [21,23]..

Infundibular Pattern: Disease limited to the infundibulum and adjacent maxillary sinus

[21,23].

Sinonasal Polyposis: polypoid sinonasal masses caused by non-neoplastic inflammatory

swelling of the sinonasal mucosa that buckles to form polyps [21,23].

Sinonasal Polyposis pattern: polypoid lesions fill the nasal cavity and the sinuses
bilaterally [21,23].

Sporadic/unclassifiable pattern: extent of disease does not appear to be related to the known

mucus drainage patterns [21,23].

4.10 Data collection plan and Quality Assurance

Data was collected from the hospital's electronic medical records & PACS to see the imaging
reports of patients’ imaged from January 2023 — June 2024, using structured data extraction
template. The data was collected using Epi Info software and exported to SPSS version 27.0
statistical software for analysis. The following information was extracted for each eligible

patient:

1. Demographic data: age, sex

2. Clinical presentation

3. Clinical diagnosis

4. CT imaging findings: detailed description of the location, extent, and characteristics of

Sinonasal pathologies, as well as any associated anatomical variant
5. Histopathology diagnosis

To ensure the quality of the data, the following measures will be taken:

- Training of the data collectors on the proper use of the data collection tool
- Pre-testing of the data collection tool on a small (5%) sample of patients

- Regular supervision and monitoring of the data collection process
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4.11 Data analysis and interpretation

The collected data was analyzed using descriptive statistical analysis models. Median and
frequency was presented in tables and graphs. CT findings are correlated with clinical diagnosis
and histopatology diagnosis (for those patients who have biopsy result) by using Test statistics
(sensitivity, specificity, Positive Predictive Value, Negative Predictive Value and accuracy) and
Cohen’s Kappa statistical measure to assess the agreement and accuracy of CT imaging findings

with clinical diagnosis and histopathology diagnosis.

4.12 Ethical considerations

The study protocol was submitted for review and approval by the Institutional Review Board
(IRB) of SPHMMC. All patient information was kept confidential and anonymized to protect the
privacy of the study participants. Informed consent was waived due to the retrospective nature of

the study.

4.13 Dissemination of results

The findings of this study will be disseminated through the Department of Radiology at Saint
Paul Hospital Millennium Medical College, the institutional library, and the relevant academic or
professional bodies. The results will be presented in SPHMMC and research symposium to give
comment on what is currently known and the new findings that our study will provide underlying

the importance of evidence-based practice.
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5. RESULTS

5.1 Demographic Data
A total of 135 charts were included in this study. The sex distribution was 79 (58.5%) females

and 56 (41.5%) males. The ages of the participants ranged from 5 weeks to 78 years, with a

median age of 22 years [IQR = 14 - 36 years].

SEX

Male
41 %

Female
59%

Figure 2: Sex Distribution
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Figure 3: Age groups
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5.2 Clinical Data
The most common presenting symptoms were nasal blockage (n = 54, 40%), nasal congestion (n

= 31, 23%), and rhinorrhea (n = 23, 17%). Other reported symptoms included headache (n = 8,
5.9%), foul-smelling nasal discharge (n = 7, 5.2%), swelling over the maxilla (n = 4, 3%), and

unilateral watery nasal discharge (n =2, 1.5%).

Table 1: Presenting Symptoms of 135 patients

Presenting Symptoms Frequency Percentage
Epistaxis 1 0.7
Rhinorrhea 23 17
Nasal Congestion 31 23
Nasal Blockage 54 40
Foul smelling nasal discharge 7 5.2
Unilateral watery nasal discharge 2 1.5
Headache 8 5.9
Swelling over the maxilla 4 3
Nasal cavity mass 2 1.5
Periorbital swelling 1 0.7
Difficulty in breastfeeding/breathing since birth or unable | 2 1.5
to pass NGT

Total 135 100

The most common clinical diagnoses were Antrochoanal polyps (n = 35, 25.9%), Chronic
rhinosinusitis (n = 34, 25.2%), and sinonasal polyposis (n = 25, 18.5%). Other diagnoses
included Deviated nasal septum (n = 8, 5.9%), Choanal atresia (n = 6, 4.4%), Inverted papilloma
(n =7, 52%), and Inflammatory polyp (n = 8, 5.9%). Less common diagnoses were Acute
rhinosinusitis (n = 1, 0.7%), INA (n = 1, 0.7%), Sinonasal ca (n = 3, 2.2%), Fungal rhinosinusitis
(n =3, 2.2%), Mucocele (n =2, 1.5%), and Nasolabial Cyst (n =2, 1.5%).
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Figure 4: Clinical Diagnoses

5.3 Imaging Findings

The most common disease entity identified on CT was Inflammatory, which accounted for 109
cases (80.7% of the sample). Other imaging findings included Benign in 8 cases (5.9%),
Congenital in 7 cases (5.2%), and Anatomic Variant in 28 cases (20.7%). Malignant imaging

findings were the least common, occurring in 5 cases (3.7%).

The most commonly involved anatomic site among all disease entities was the maxillary sinus,
with 106 cases (78.5%). This was followed by the ethmoid sinus, which was affected in 49 cases
(36.3%). The sphenoid sinus was affected in 33 cases (24.4%), while the frontal sinus was
involved in 30 cases (22.2%).
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Table 2: Frequencies of CT imaging diagnosis

Imaging Diagnosis [Frequency Percent
Malignant 5 3.7
Benign 8 5.9
Inflammatory 109 80.7
Congenital 7 5.2
Anatomic Variant 6 4.4
Total 135 100.0

5.3.1 Congenital

All of the 7 reported congenital abnormalities were choanal atresia. The most common types
choanal atresia were unilateral membranous and unilateral bony, each accounting for 3 cases

(42.9% each). The remaining case (14.3%) was identified as bilateral bony choanal atresia.

5.3.2 Anatomic Variants

Overall, 28 patients (20.7%) had anatomic variants on imaging and the most common variant
was a deviated nasal septum, occurring in 23 cases (65.7%) followed by concha bullosa in 6

cases (17.1%) and hypoplastic frontal sinus in 3 cases (8.6%)
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Table 3: Distribution of anatomic variants

Anatomic Variant Frequency Percentage
Deviated nasal septum 23 65.7
Concha bullosa 6 17.1

Haller cells 1 2.9

Ager nasi cells 2 5.7
Hypoplastic frontal sinus 3 8.6

Total 35 100

5.3.3 Inflammatory

A total of 109 patients 80.7 % had inflammatory disease and the most common inflammatory
finding was sinusitis, present in 59 cases (54.1%). Other notable inflammatory conditions
included Antrochoanal polyp (24.8%), sinonasal polyp (9.2%), and turbinate hypertrophy
(4.6%). From those with sinusitis 56 patients (95%) had chronic sinusitis and 3 patients (5%) had
acute sinusitis. None of the patients had allergic or fungal sinusitis. The most common pattern of
chronic sinusitis was sinonasal polyposis, occurring in 30 cases (53.6%). Other identified
patterns included infundibular (3 cases, 5.4%), osteomeatal unit (4 cases, 7.1%), and

sphenoethmoidal recess (1 case, 1.8%) involvement. Additionally, 18 cases (32.1%) were

categorized as unclassified chronic rhinosinusitis.
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Table 4: Frequencies of Inflammatory conditions

Inflammatory conditions Frequency Percentage
Antrochoanal polyp 28 24.8
Mucocele 3 2.8
Mucus retention cyst 5 4.6
Sinonasal polyp 10 9.2
Sinusitis 59 54.1
Turbinate hypertrophy 5 4.6
Total 109 100
Table 5: Patterns of chronic rhinosinusitis

Chronic rhinosinusitis type | Frequency Percentage
Infundibular 3 54
Osteomeatal unit 4 7.1
Sphenoethmoidal recess 1 1.8
Sinonasal polyposis 30 53.6
Unclassified 18 32.1
Total 56 100
5.3.4 Benign Masses

A total of 8 cases (5.9%) were benign masses and from those 5 cases (62.5%) were inverted

papilloma and 1 case (12.5%) was JNA (juvenile nasopharyngeal angiofibroma). The other 2

(25%) cases were Nasolabial cysts

19




5.3.5 Malignant

A total of 5 cases (3.7%) were malignant masses. 4 patients (80%) were female and 1 patient
(20%) was male. The mean age of patients with malignant masses was 48.4 years compared to

those without malignant masses which was 32.9 years.

5.4 Histologic Diagnosis
From A total of 135 patients 31 patients (23%) were biopsied. The most common histopathologic

diagnosis was inflammatory polyp, occurring in 9 cases (29.0%). This was followed by
antrochoanal polyp, which accounted for 8 cases (25.8%), and inverted papilloma, present in 7
cases (22.6%). Other histopathologic findings included SCC (3 cases, 9.7%), chronic
rhinosinusitis (1 case, 3.2%), benign epithelioid hemangioma (1 case, 3.2%), nasolabial cyst (1

case, 3.2%), and 1 case (3.2%) classified as undifferentiated.

5.5 Concordance between clinical-imaging diagnosis & imaging-pathologic diagnosis
The concordance between clinical and imaging diagnosis was 93.33% (126 out of 135)

indicating a very high level of agreement between the clinical diagnosis and imaging findings.
The Measure of Agreement, Kappa, was 0.806, representing a substantial level of agreement
between Clinical and Imaging diagnosis (p < .001, Phi = 1.619). This is based on the category as

inflammatory, benign, malignant, anatomical variant & congenital diseases.
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Table 6: Concordance between clinical and imaging diagnosis

Clinical Vs Imaging Diagnosis

Imaging Diagnosis
Anatomic
Malignant Benign [Inflammatory|Congenital |Variant Total
Clinical  Malignant 3 0 0 0 0 3
Diagnosis
Benign 2 7 1 0 0 10
Inflammatory 0 1 105 1 1 108
Congenital 0 0 0 6 0 6
Anatomic 0 0 3 0 5 8
Variant
Total 5 8 109 7 6 135

The concordance between the Imaging and Histopathologic diagnosis was 77.42% (24 out of 31)

representing a moderately high level of agreement. The Measure of Agreement, Kappa, was

0.565, representing a moderate level of agreement between Imaging and Histopathologic

diagnosis (p < .001, Phi = 0.976). This is based on the category as inflammatory, benign &

malignant diseases.

Table 7: Concordance between imaging and histopathologic diagnosis

Imaging Vs Histopathologic Diagnosis

Histopathology
Malignant Benign |Inflammatory [Total
Imaging3 [Malignant 3 0 0 3
Benign 1 4 1 6
Inflammatory 0 5 17 22
Total 4 9 18 31
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The study examined the diagnostic performance of imaging in detecting malignant, benign, and
inflammatory cases compared to the histopathology reference standard. For malignant cases,
Imaging had a sensitivity of 75%, specificity of 100%, PPV of 100%, and NPV of 95.5%. For
benign cases, the sensitivity was 80%, specificity was 83.3%, PPV was 44.4%, and NPV was
95.2%. Regarding inflammatory cases, the sensitivity was 77.3%, specificity was 100%, PPV
was 100%, and NPV was 58.3%. These results indicate that imaging had generally high
specificity and PPV across the diagnostic categories, but more moderate sensitivity and NPV,
providing insights into its strengths and limitations in accurately detecting malignant, benign,

and inflammatory conditions compared to the histopathology reference standard.

Table 8: Summary of the diagnostic performance measures for Imaging

Positive Negative ) )
. . . L. . . Diagnostic
Diagnostic e . e s Predictive Predictive p-
Sensitivity | Specificity Accuracy
Category Value Value (DA) value
(PPV) (NPV)
Malignant 75% 100% 100% 95.5% 96% 0.023
Benign 80% 83.3% 44.4% 95.2% 84% 0.071
Inflammatory | 77.3% 100% 100% 58.3% 92% 0.004

p-values are for chi-square tests
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6. DISCUSSION

In order to evaluate the nasal cavity and paranasal sinuses and to demonstrate a variety of
sinonasal illnesses, computed tomography (CT) has emerged as the most effective diagnostic

method. 135 participants participated in this hospital based cross-sectional study.

In this study, nasal obstruction accounted for 40% of all clinical presentations, with nasal
congestion coming in second at 23% and rhinorrhea at 17%. An Indian investigation likewise
showed that nasal obstruction was the most typical manifestation, followed by nasal discharge
(24). Clinically, the most common diagnoses were sinonasal polyposis (18.5%), chronic
rhinosinusitis (25.2%), and antrochoanal polyps (25.9%). These disorders are characterized by
persistent sinus and nasal channel blockage and inflammation. The diagnosis is variable among
the previous studies is significantly variable which could be due to the non-specific presentation

of sinonasal pathologies.

The most commonly involved anatomic site among all disease entities was the maxillary sinus,
with 78.5%. This was followed by the ethmoid sinus, which was affected in 36.3%. The
sphenoid sinus was affected in 33 cases (24.4%), while the frontal sinus was involved in 30 cases
(22.2%). Similarly in a study done at Manipur, India, maxillary sinus was the most commonly

involved site (84.6%) (13).

Congenital anomalies accounted for 5.2% of our sample, and all of them were choanal atresia,
with 86% being unilateral. Comparably, in a case series of 42 patients, unilateral choanal atresia
accounted for 59% (30). However, in a 20-year retrospective analysis of 78 patients with choanal
atresia aged newborn to 18 years, 55% had bilateral choanal atresia and 45% were unilateral
(31). Overall, 20.7% had anatomic variants on imaging, with the most common variant being a
deviated nasal septum (65.7%), followed by concha bullosa (17.1%) and hypoplastic frontal
sinus (8.6%). In a review of 1532 CT findings, nasal septal deviation was the most prevalent
anatomic abnormality, followed by concha bullosa and ethmoid bulla, accounting for 79.7%,

40.9%, and 21.0%, respectively (32).

Additionally, 5.9% were benign masses, of which 62.5% were inverted papillomas, 12.5% were
JNA (juvenile nasopharyngeal angiofibroma), and 25% were Nasolabial cysts. Contrary to this, a

study of 331 cases in Nepal revealed that nasal polyps were the most prevalent benign mass,
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accounting for 70% of the cases (33) and in India, juvenile nasopharyngeal angiofibroma was
shown to be the most prevalent benign mass, accounting for 42.85% and 33% respectively (26,

29). This might be due to the small number of sample size in our study.

The most often detected disease entity on CT scans was inflammatory (80.7 %,), followed by
anatomic variations, which coexisted with other disease entities in the majority of patients. And
the least common CT finding are malignant pathologies. According to several Indian studies
inflammatory diseases were likewise the most prevalent pathology (25, 26, 27). The studies cited
earlier also revealed that the least common imaging findings were malignant ones.

The most common pattern of chronic sinusitis was sinonasal polyposis, occurring in 53.6%,
unclassified in 32.1% and osteomeatal unit in 7.1%. In study done in India on 130 patients
sinonasal polyposis pattern was the most common accounting for 23.8% (34). But a similar
study, also from India, on 50 patients showed osteomeatal pattern was the commonest pattern of

chronic rhinosinusitis (25).

Thirty-one patients (23%) had biopsies done. Inflammatory polyps were the most frequent
histopathologic diagnosis, accounting for 29.0% of cases. Anthropoanal polyp, which made up
25.8% of the cases, and inverted papilloma, which was found in 22.6% of cases, came next. In
13% of the patients, malignancy was found, with SCC being the most common. The most
common diagnosis for patients with malignant sinonasal illness, according to histology, was SCC
in three different Indian studies (26, 28, 29). However, inflammatory polyposis, which is also the
most prevalent histologic diagnostic in our study, was shown to be the most common histologic

diagnosis in all of the studies for which histology was performed.

The current study demonstrated a remarkably high level of concordance between the clinical
diagnoses made by the treating physicians and the CT findings from imaging. Specifically, we
found a 93.33% agreement rate between the clinical and imaging assessments, supported by a
substantial Kappa agreement score of 0.806. This indicates an exceptionally strong correlation
between the clinicians' evaluations and the radiographic data. This speaks to the clinical acumen

of the treating physicians as well as the advancements in imaging techniques and interpretation.
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When comparing the imaging diagnoses to the gold standard of histopathologic assessment from
biopsy, there was still a moderately high level of agreement at 77.42%. The Kappa score of
0.565 represented a moderate level of agreement between the imaging and tissue-based
diagnoses. An Indian study showed there was high degree of agreement between CT findings
and histopathological correlation (94% of cases) which is higher than what our study
demonstrated [16]. This is could be related due to small number of patients had histopathology

diagnosis compared to the number of CT imaging studies done in our study.

Further analysis of the diagnostic performance of imaging revealed some important insights. For
malignant sinonasal conditions, imaging demonstrated very high specificity and positive
predictive value, correctly identifying all true positive malignant cases. A Cameroonian study
also found out >90% positive predictive value and concordance rate (17). However, the
sensitivity was more moderate at 75%, suggesting imaging may miss some malignant
pathologies. Regarding inflammatory sinonasal processes, imaging exhibited excellent
specificity and positive predictive value, reliably ruling in inflammatory pathologies. However,
the sensitivity was lower at 77.3%, meaning imaging may miss some inflammatory cases

compared to biopsy findings.

Overall, these results highlight the general strengths of imaging in concordance with clinical
assessment and its moderately high agreement with histopathologic diagnosis. However, they
also delineate the nuanced performance characteristics of imaging in accurately detecting
malignant, benign, and inflammatory sinonasal conditions relative to the gold standard of tissue
diagnosis. This knowledge can guide clinicians in appropriate utilization of the various
diagnostic modalities and interpretation of their findings in the management of patients with

sinonasal disorders.
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7. CONCLUSION

This study shows CT patterns of different Sinonasal pathologies and evaluated the diagnostic
utility of computed tomography (CT) imaging in assessing sinonasal disorders. The most
common clinical presentations were nasal obstruction, congestion, and rhinorrhea, with the top

clinical diagnoses being sinonasal polyposis, chronic rhinosinusitis, and antrochoanal polyps.

Among the congenital pathologies, all patients had Choanal atresia most of whom had unilateral
choanal atresia. Deviated nasal septum is the commonest anatomic variant followed by concha
bullosa. The most commonly involved anatomic site among all disease entities was the maxillary

sinus followed by ethmoid, sphenoid and frontal sinus.

On CT, inflammatory diseases were the most frequently detected pathology. Biopsy results
showed inflammatory polyps, antrochoanal polyps, and inverted papilloma as the most common
histopathological findings, with malignancy (mostly squamous cell carcinoma) present in 13% of
cases. The study found a high (93.33%) concordance rate between clinical and CT diagnoses,
and a moderately high (77.42%) agreement between imaging and the gold standard of
histopathology. Imaging demonstrated excellent specificity and positive predictive value,
particularly for malignant conditions, but lower sensitivity, especially for inflammatory
processes. This hospital based study was done with limited number of patients who had
histopathology diagnosis making difficult for comprehensive assessment of the concordance
between CT finding and histopathology diagnosis. It will rather help as a baseline for further
detailed study.

26



8. RECOMMENDATIONS

Institutional-based prospective investigations with larger sample sizes and more specific disease
categorization should be conducted to enable a deeper examination of the diagnostic
performance of CT, in detecting diverse sinonasal disorders. CT reporting should follow a
standardized, pattern-based approach to ensure consistent and comprehensive documentation of
Sinonasal disease patterns, with careful documentation of anatomic variants, possible specific
histological diagnoses and relevant differential diagnoses. Regular interdisciplinary meetings
among radiologists, ENT specialists and pathologists can improve the quality and way of CT
reports which in turn improves diagnostic accuracy and patient management. Establishing
feedback mechanisms for radiologists and pathologists to review and learn from cases where
there was a discrepancy between CT and histopathological findings. And lastly throughout the
whole patient diagnostic and management process, maintaining comprehensive and accurate
medical records should be a culture to support patient care and facilitate future research and

quality improvement initiatives.
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9. LIMITATIONS

While this study provides some insight CT patterns of Sinonasal disease and its histopathological

correlation, several limitations should be acknowledged.

The number of patients with histopathological diagnosis are small making difficult for
comprehensive assessment of the diagnostic reliability of CT with the gold standard
histopathology result. Also though the total sample size is relatively substantial, it may still be
insufficient to capture the full spectrum of Sinonasal disease. Some less common conditions may

not be adequately represented.

This is a single center study. The study findings may not be generalizable to other settings with

different patient demographics, referral patterns or diagnostic practices.

Variability in the interpretation of CT images by radiologists of different experience levels, may

result in inter-observer variability in the reported instances.

The retrospective nature of the study may subject to biases related to the availability and

completeness of the medical records.

Additionally, the documentation of patient data was not comprehensive, and accessing patient

files was challenging.

Acknowledging these limitations is crucial for interpreting the study’s findings and guiding

future research.
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11.2. QUESTIONARY

Data collection tools/questionnaire

Part I — Sociodemographic Data

Age (in years)

Sex

Part II — Clinical Presentations

Epistaxis Foul smelling nasal | Swelling over the maxilla
discharge

Rhinorrhea Unilateral watery nasal | Difficulty in breast feeding or
discharge difficulty in breathing since

birth

Nasal congestion Headache Dental swelling

Nasal blockage Facial pain Unable to pass NGT

High fever Hyposmia Others (Specity)

Nasal cavity mass

Periorbital swelling

Part III - Clinical Diagnosis

Deviated nasal septum

Pyriform aperture stenosis

Fungal rhinosinusitis

Acute rhinosinusitis

Chronic rhinosinusitis

Sinonasal polyposis

Antrochoanal polyp Inflammatory Polyp Sinonasal ca
INA Inverted Papilloma Retention cyst
Fibrous dysplasia Mucocele

Nasolabial cyst

Choanal atresia

Part IV - CT Findings

Disease entity identified on CT

Congenital

Benign mass

Inflammatory

Anatomical variant

Malignant mass
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Congenital abnormality identified

Choanal Atresia

Pyriform aperture stenosis

Other

Types of choanal atresia

Bilateral bony

Bilateral mixed

Unilateral membraneous

Bilateral membraneous

Unilateral bony

Unilateral mixed

Anatomic Variant

Deviated nasal septum

Ager nasi cell

Hypoplastic frontal sinus

Concha bullosa Haller cells Onodi cell
Inflammatory

Antrochoanal polyp Sinusitis Mucus retention cyst
Sinonasal polyp Mucocele

Ethmoidal polyp Turbinate hypertrophy

Sinusitis

Chronic rhinosinusitis

Allergic sinusitis

Fungal sinusitis

Acute rhinosinusitis

Chronic rhinosinusitis (Pattern of involvement)

Infundibular Sphenoethmoidal recess Unclassified
Osteomeatal unit Sinonasal polyposis

Benign mass

Capillary hemangioma Fibrous dysplasia JINA

Osteoma Inverted papilloma Other (Specify)

Malignant mass — Specify if any specific histologic diagnosis is considered

Anatomic site involved

Ethmoid sinus

Macxillary sinus

Sphenoid sinus

34




Ethmoid sinus Nasal cavity

Part V — Histologic Diagnosis

Allergic rhinosinusitis Antrochoanal polyp Benign epitheloid hemangioma
Squamous cell carcinoma | Chronic rhinosinusitis Dermoid
Inverted papilloma Nasolabial cyst Oncocytic papilloma
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