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ABSTRACT:

Objective: To determine the frequency of paranasal sinus involvement in patients with
bilateral nasal polyps aged 20-50 years using a validated self-structured questionnaire and
radiological imaging.

Methods: A cross-sectional study was conducted at the ENT Department of Bacha Khan
Medical Complex, Swabi, from January 24, 2024, to June 23, 2024. A sample size of 50
patients was selected using a convenient sampling technique. Data were collected using a
pre-tested, validated questionnaire, and sinus involvement was assessed via CT scans.
Descriptive statistics were analyzed using SPSS version 26.

Results: Among 50 patients, 72% (n=36) were male, and 28% (n=14) were female. The 20-25
age group constituted 30% (n=15) of the sample. Maxillary sinus involvement was most
common (36%), followed by ethmoid (26%), frontal (26%), and sphenoid sinuses (18%).
Bilateral maxillary sinus involvement was observed in 40% of patients.

Conclusion: The study highlights the predominant involvement of maxillary sinuses in
bilateral nasal polyps, emphasizing the need for comprehensive radiological evaluation to
guide management. The findings align with existing literature but underscore the need for
larger, randomized studies to improve generalizability.

Keywords: Bilateral nasal polyps, maxillary sinuses, ethmoid sinuses, frontal sinuses, sphenoid
sinuses, CT scan
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INTRODUCTION : The uppermost portion of the upper respiratory system is made up of the nasal
cavity and paranasal sinuses, which are pneumatic compartments that are connected to the atmosphere.
These structures are located just below the cranium's base, which are linked to a number of important
structures. Due to its great exposure to airborne pollutants, this area is the site of some of the rarest and
most complex benign and malignant diseases that humans may develop. Non-neoplastic, pedunculated
swellings of the sinonasal mucosa are called sinonasal polyps. They are called polyposis when they
occur in multiple numbers. Although there are other reasons such as viral, chemical, or hereditary
aetiologies, most are inflammatory or allergic in nature. Nasal polyps' histological characteristics don't
always match their etiology. (1). The nose is the most apparent feature on the face and has both
aesthetic and functional significance. In daily clinical practice, both neoplastic and non-neoplastic
lesions of the nasal cavity and paranasal sinuses are frequently seen. They are frequently found in age
groups in their second and third decades. Nasal blockage, nasal discharge, epistaxis, face puffiness,
headache, loss of smell, and orbital and ear problems are common initial signs of sinonasal lesions.
The most frequent cause of nasal blockage is nasal polyps. Although their precise etiology is uncertain,
they are primarily linked to aspirin sensitivity, allergies, asthma, and infections. According to
histopathological analysis, some of the lesions are cancerous, while the majority are not. Inflammatory
polyps were the most prevalent bilateral non-neoplastic lesions. (2) In both adults and children,
unilateral polyps are uncommon and linked to a variety of disorders that require more research.
Depending on the site and location, a polyp can be anatomically classified as either ethmoidal or Antro
choanal. Imaging tests are essential for determining the location and size of the nose and paranasal
sinuses as well as for ruling out serious nasal disorders. Surgical intervention or medicine may be used
as the treatment. (3) Polyps obstructing sinus ostia often involve the maxillary sinuses, resulting in
sinus infections. Nasal polyps frequently originate in the ethmoid sinuses, and inflammation may
spread to neighboring sinuses. Sphenoid and Frontal Sinuses Though less frequently affected, it can
play a role in more complex situations, leading to issues including headaches. Visual disturbances. (4)
Up to 40% of people are likely to develop nasal polyps at some point in their lives, and about 4% of
people already have them. Males are more likely than girls to experience them, and they often happen
after the age of 20. The term "nasal polyp™ originates far to the Ancient Egyptians. In their survey, the
age group most commonly involved (30%) was 31 - 40 years old, with 29.86% of the same age group
participating. (5) The eosinophil-related cytokine IL-5 was significantly elevated in bilateral nasal
polyposis. Different types of sinusitis seem to exhibit distinct cytokine patterns, and IL-5 may be the
primary cytokine causing tissue eosinophilia in nasal polyposis (6).
Usually bilateral, nasal polyps begin in the ethmoid sinus and extend into the nasal airway.

There is no substantial hereditary or environmental factor that has been connected to the development
of this condition, and males are more likely than girls to be affected.(7)

Maxillary sinus polyps appear related to folding and hypertrophy of the mucosa, with accumulation of
fluid in the submucosal space.They are typically related with allergy diseases, although may be found
with inflammation, infection and vasomotor rhinitis (8).
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36% of people with aspirin intolerance, 7% of patients with asthma, 0.1% of children, and roughly
20% of patients with cystic fibrosis had nasal polyps. Churg-Strauss Syndrome, allergic fungal
sinusitis, and cilia dyskinetic in nonallergic asthma versus allergic asthma (13% vs. 5%, P<0.01) are
other disorders linked to nasal polyps. Recurrences occur in about 40% of people who had surgical
polypectomies. Nasal polyp development seems to have a genetic component. To standardize
treatment, take differential diagnosis into consideration and gather useful comparative research data, a
categorization system for staging nasal polyps is suggested. (9.10) 22 out of the 69 autopsies had nasal
polyps, which is a 32% frequency. 54 polyps in total were discovered. Five polyps were huge, ten
were medium-sized, and thirty-nine were small (length, 2-5 mm). No complaints of symptoms from
the nasal polyps were noted. Most of the polyps 40 of 54 (74%) developed in proximity to sinus
outlets. The majority of these were located in the middle or superior meatus (13 of 54 [24%]; 34 of 54
[63%]). (11). For functional endoscopic sinus surgery (FESS), a computed tomography (CT) scan of
the paranasal sinuses is crucial because the surgeon can utilize the information to arrange the
procedure beforehand. A survey claims that all scans were performed using sagittal reconstruction and
a 3 mm thickness in the axial and coronal planes. The sphenoid sinus was the least affected, but the
maxillary sinus was the most frequently and seriously afflicted. (12,13) Thirteen cadavers had polyps
discovered after 31 underwent endoscopic endonasal surgery after a thorough examination of the nasal
cavity and paranasal sinuses. A total of 27 polyps were discovered. Just four patients had a history of
sinusitis or allergies. Photographs were taken to record the polyps and their origin. The ostia, clefts, or
recesses were the origin of 70% of the polyps. Three patients developed polyps on the middle
turbinate, and one patient developed them on the agger nasi area. (14) Nineteen victims had their naso-
ethmoidal blocks removed in the autopsy material. No rhinoscopy had been performed on any of the
patients previously. The sphenoidal and maxillary sinuses were accessed and examined for polyps
prior to excision. The entire naso-ethmoidal complex was closely inspected for nasal polyps following
excision. The specific polyp's place of origin was registered and captured on camera. Five patients,
four of whom had no prior history of sinusitis, asthma, or allergies, had nine polyps. Three patients
had bilateral polyps, while two individuals had unilateral solitary polyps. The meatus included all of
the polyps. Eighty-nine percent of the polyps were associated with ethmoid clefts. The ethmoidal and
other paranasal sinuses did not contain any polyps. (15) In a study in which evaluation of structure and
etiology of nasal polyps, as well as key characteristics from surgical investigations, autopsy studies,
and histopathologic analyses were discussed, despite the fact that much is still unknown about them
and their origin. It was discovered that 75% of nasal polyps were related to ethmoidal recesses and
clefts, that the majority of the polyps were unilateral (63%), and that 37% of the cadavers had bilateral
nasal polyps [16].
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Methods And Materila: A cross-sectional descriptive study was conducted at the ENT
Department of Bacha Khan Medical Complex, Swabi, from January 24, 2024, to June 23, 2024.
A convenient sampling technique was used to recruit 50 patients aged 20-50 years. The
sample size was determined based on feasibility, although a formal power analysis was not
conducted.

Inclusion and Exclusion Criteria :Patients aged 20-50 years with bilateral nasal polyps
confirmed by clinical and radiological evaluation.Patients outside the specified age range,
immunocompromised individuals, those on long-term steroids, and those with fungal
infections.

Data Collection :A self-structured questionnaire was developed, pre-tested, and validated
for reliability (Cronbach’s alpha = 0.85) and accuracy. Data on demographic characteristics,
clinical symptoms, and sinus involvement were collected. CT scans were performed using
standardized protocols and interpreted by a single radiologist to ensure consistency.

Ethical Considerations :Ethical approval was obtained from the Institutional Review Board of
Bacha Khan Medical Complex (Ref: 26019/ERB/GKMC/BKMC Swabi). Written informed
consent was obtained from all participants, and patient confidentiality was maintained
throughout the study.

Statistical Analysis :Data were analyzed using SPSS version 26. Descriptive statistics
(frequencies and percentages) were used to summarize the data. Inferential statistics, such as
chi-square tests, were planned but not performed due to the small sample size.

Sample Size and Power Analysis: The study did not perform a formal sample size
calculation or power analysis, which limits the statistical validity of the findings. A larger,
randomized sample size with a power analysis would enhance the reliability and
generalizability of the results.

Sampling Technique: The use of convenient sampling may introduce selection bias, as it
does not ensure a representative sample of the population. A randomized sampling
approach would reduce bias and improve the external validity of the study.

Inferential Statistical Analysis:

The study relied solely on descriptive statistics and did not perform inferential tests (e.g., chi-

square or t-tests) to assess associations or differences. Including inferential statistics would

provide stronger evidence for the observed findings.
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Age Range Justification:

The study restricted the age range to 20-50 years without providing a clear rationale. This
exclusion may limit the applicability of the findings to other age groups, such as adolescents
or older adults, who may also present with bilateral nasal polyps.

Exclusion of Immunocompromised Patients and Steroid Users:

The exclusion of immunocompromised patients and those on long-term steroids may limit
the generalizability of the results, as these groups are often at higher risk for sinonasal
diseases. Including these populations would provide a more comprehensive understanding of
sinus involvement in bilateral nasal polyps.

Control for Confounding Factors:

The study did not account for potential confounders such as smoking, environmental
exposures (e.g., air pollution), or occupational hazards, which are known to influence
sinonasal health. Controlling for these factors would strengthen the validity of the findings.
Radiological Interpretation Standardization:

The study did not specify whether CT scan interpretations followed standardized criteria or
involved multiple radiologists to assess inter-observer variability. Standardized protocols and
multiple observers would improve the accuracy and reliability of radiological findings.

Lack of Hypothesis and Study Design Justification:

The study design was described as cross-sectional but lacked a clear hypothesis or
justification for this approach. A more robust study design, such as a longitudinal or case-
control study, could provide deeper insights into the causal relationships and progression of
sinus involvement in bilateral nasal polyps.

Ethical Considerations:

While ethical approval was obtained, the study did not detail how patient confidentiality and
data security were maintained. Providing this information would enhance the transparency
and ethical rigor of the study.

Generalizability:

The small sample size (n=50) and convenient sampling technique limit the generalizability of
the findings to broader populations. Future studies should aim for larger, more diverse
samples to improve external validity.
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RESULTS:

There were 50 patients in the study. Demographic characteristics of the patients are shown below.
Demographic Characteristics

Gender Distribution: 72% (n=36) male, 28% (n=14) female.

Age Distribution: 30% (n=15) were aged 20-25 years, followed by 16% (n=8) aged 36—-40
years.

Sinus Involvement

Maxillary Sinus: 36% involvement, with bilateral involvement in 40% of cases.

Ethmoid Sinus: 26% involvement, with bilateral involvement in 26% of cases.

Frontal Sinus: 26% involvement, with bilateral involvement in 26% of cases.

Sphenoid Sinus: 18% involvement, with bilateral involvement in 18% of cases.

Gender of the patient amongst which 36 were male and 14 were female as shown in the figure 1
below.

Figure 1. Gender of the patient
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Amongst the age group involved, most patient were amongst age group 20-25 years as shown in the

table 1 below

Table 1: Age group involved.

Frequency Percent Valid Percent Cumulative Percent

Valid 20-25 15 30.0 30.0 30.0

26-30 7 14.0 14.0 44.0

31-35 7 14.0 14.0 58.0

36-40 8 16.0 16.0 74.0

41-45 6 12.0 12.0 86.0

46-50 7 14.0 14.0 100.0

Total 50 100.0 100.0

A pie charts of sinuses involvement in bilateral nasal polyps with maxillary sinuses most commonly

involved in about 36.00% patients in the figure below.
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FIGURE 2. Involvement of sinuses.

Frequency of maxillary sinus involvement having 16% of left sinus, 22% of right sinus and 40% of
both involvement while 22% of no involvements in the bar chart below
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Figure 3: Side of maxillary sinus involvement

Frequency of ethmoidal sinuses involvement having 8% left ,6% right ,26% both and about 60% of no
evidence is shown in the bar chart below.
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Figure 4: Side of ethmoidal sinus involvement.
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Frequency of frontal involvement having 8% left ,4% right, 26% both and 62% none is shown in the
bar chart below

Frequency

left r| ght both none

Figure 5 side of frontal sinus involvement

Frequency of sphenoid sinus with 4% left ,6% right, 18% both and 72% none is shown in the bar chart
below
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Figure 6: Side of sphenoid sinus involvement
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DISCUSSION:

The study findings highlight the predominant involvement of maxillary sinuses
in bilateral nasal polyps, consistent with their anatomical predisposition to
inflammatory processes. The ethmoid, frontal, and sphenoid sinuses showed
lower frequencies of involvement, likely due to their complex drainage
pathways and reduced exposure to inflammatory stimuli. These results align
with previous studies, such as Larsen et al. (2001), who reported maxillary
sinus involvement in 65% of cases. However, the higher prevalence in the 20—
25 age group in our study contrasts with the typical peak in the fourth decade,
possibly due to regional or environmental factors. The study’s limitations
include a small sample size, convenient sampling, and the absence of
inferential statistical analysis. Future studies should employ larger, randomized
samples and standardized radiological criteria to enhance generalizability and

validity. Similar finding was reported in study in which Nasal polyps are
inflammatory outgrowths of paranasal sinus mucosa caused by chronic mucosal
inflammation and are present in 20% of patients. (17 The maxillary sinuses were
involved in 36% of patients, with bilateral involvement (40%) being the most frequent,
followed by right-side involvement (22%) and left-side involvement (16%).
Interestingly, 22% of patients showed no maxillary sinus involvement. This pattern
suggests that bilateral nasal polyps frequently extend to both maxillary sinuses, likely
due to the central role of the maxillary sinuses in sinonasal drainage. A comparable
study conducted in Denmark reveals a ratio of 2.74:1, with 73.27% of the population
being male and 26.73% being female. The mean age of the maxillary sinus polyps
was 38.55 + 13.44 years, and they were observed in the 11-79 age range. 93.10% of
patients had unilateral maxillary sinus polyps, while 6.90% had bilateral ones. The
right side of 54.31% of patients had polyps, while the left side had 38.79%. (18) The
ethmoid sinuses demonstrated a moderate frequency of involvement, with 26%
showing bilateral disease, while unilateral involvement was relatively less common (8%
left, 6% right). Notably, 60% of patients had no evidence of ethmoid sinus
involvement. This finding may indicate a less consistent association of nasal polyps
with ethmoidal sinus disease, possibly due to the variability in the severity and extent
of inflammation. Involvement of the frontal sinuses was observed in 26% of patients
bilaterally, with unilateral involvement being less common (8% left, 4% right).
However, 62% of patients exhibited no frontal sinus involvement, suggesting that the
frontal sinuses are less frequently implicated in bilateral nasal polyp cases, possibly
due to their more complex drainage anatomy and less direct exposure to inflammatory
processes. similar study in Virginia shows that the major causes for frontal sinusitis
were polyp (53%) in frontal sinuses. (19) The sphenoid sinuses were the least
frequently involved, with only 18% showing bilateral disease and 4% left and 6%
right unilateral involvement. A significant proportion of patients (72%) showed no
sphenoid sinus involvement. This finding is consistent with the anatomical position
and lower susceptibility of the sphenoid sinuses to primary inflammatory processes

12| Page
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compared to other paranasal sinuses. In other study conducted shows the origin of the
polyps was the maxillary sinus in 65 patients, the sphenoid sinus in six, the middle
turbinate in two, the septum in two, and the ethmoid sinus in one, based on their
localizations. (20)

CONCLUSION

The study highlights the involvement of various paranasal sinuses in patients
diagnosed with bilateral nasal polyps. Among the paranasal sinuses, the maxillary
and ethmoid sinuses were most commonly affected, reflecting their close anatomical
relationship with the nasal cavity and susceptibility to inflammatory processes. The
frontal and sphenoid sinuses demonstrated less frequent involvement, suggesting
variability in the extent of disease progression.

These findings underline the importance of comprehensive radiological evaluation in
patients with bilateral nasal polyps to accurately assess sinus involvement and guide
effective management strategies. Early diagnosis and targeted treatment could
potentially reduce complications and improve patient outcomes. Further research is
recommended to explore the relationship between sinus involvement and disease
severity, as well as the impact of therapeutic interventions.
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