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Abstract —Functional endoscopic sinus surgery (FESS) has become the preferred surgical approach for the treatment of
chronic rhinosinusitis and other sinonasal disorders that are unresponsive to medical therapy. The minimally invasive nature
of endoscopic sinus surgery allows precise visualisation and removal of diseased sinus tissues while preserving surrounding
anatomical structures. Advances in surgical instrumentation, imaging guidance systems, and postoperative care strategies
have significantly improved the safety and effectiveness of this procedure. This cross-sectional analytical study examines
clinical outcomes associated with endoscopic sinus surgery among 178 patients. Image-guided FESS demonstrated the
highest postoperative symptom improvement scores (F=6.08, p=0.002). Endoscopic sinus surgery significantly improves
sinonasal symptoms and patient quality of life. Postoperative care strategies such as nasal irrigation and regular endoscopic
follow-up were also associated with improved long-term outcomes.
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1. Introduction

Chronic rhinosinusitis is one of the most common
disorders affecting the upper respiratory tract and
represents a significant cause of morbidity worldwide, with
symptoms that significantly impair quality of life and
impose a considerable burden on healthcare systems
(Rudmik et al.,, 2014; Aneeshkumar, 2016). Functional
endoscopic sinus surgery (FESS) revolutionised the
management of sinonasal disorders by enabling minimally
invasive surgical intervention guided by endoscopic
visualisation. FESS focuses on restoring normal sinus
ventilation and drainage while preserving healthy mucosal
structures (Sobol et al., 1998).

Modern surgical equipment such as high-definition
endoscopes, powered microdebriders, and image-guided
navigation systems has significantly improved surgical
precision and safety (Shafique et al., 2024). Postoperative
care typically includes nasal irrigation, endoscopic
monitoring, and anti-inflammatory medications aimed at
promoting mucosal healing and preventing recurrence of
disease (Eloy et al, 2017). Al and digital health
technologies may support clinical decision-making and
patient outcome monitoring in rhinology practice (Devi et
al., 2025; Shanthi et al.,, 2025; Catherine et al., 2025).
Environmental factors, socioeconomic conditions, and
community health determinants affect the prevalence and
treatment outcomes of sinonasal disorders (Ashifa, 2021;
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Kariveliparambil et al., 2026). Mental health literacy
influences patient compliance with postoperative care
protocols and follow-up adherence (Elkin et al., 2025;
Ranganathan et al., 2024; Zahoor et al., 2025).
Rehabilitation and patient empowerment through
knowledge transfer improve post-FESS recovery outcomes

(Vettriselvan et al.,, 2026, Aneceshkumar 2018).
Occupational stress and environmental exposures
compound sinonasal disease risk among working

populations (Gayathri et al., 2025; Vettriselvan and Rajan,
2019; Ashifa and Ramya, 2019). Digital health marketing
innovations and machine learning platforms improve
patient awareness of sinonasal disorders and available
surgical treatments (Swadhi et al., 2025; Jenifer et al,,
2025).

2. Review of Literature

Sobol et al. (1998) conducted one of the early
outcome analyses of FESS and reported significant
symptom improvement among patients undergoing
endoscopic sinus surgery. Chambers et al. (1997) found
strong correlations between postoperative symptom
improvement and endoscopic examination findings.
Rudmik et al. (2014) demonstrated sustained improvements
in quality of life and symptom control following FESS.

Dewey et al. (2025) reviewed multiple systematic

studies and confirmed that FESS provides significant
clinical benefits for patients with persistent sinus disease.
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Shafique et al. (2024) reported improved surgical efficiency
with microdebrider-assisted techniques. Kaur (2018)
examined the clinical outcomes of image-guided sinus
surgery and highlighted the role of navigation technologies
in improving surgical safety and precision. Eloy et al.
(2017) emphasised the importance of postoperative

monitoring and patient compliance with treatment protocols.

Rehabilitation and patient empowerment through
knowledge transfer improve post-surgical recovery
outcomes and long-term adherence (Vettriselvan et al.,
2026). Al and digital health technologies may play an
important role in improving surgical planning and patient
outcome monitoring in rhinology (Devi et al., 2025;
Shanthi et al., 2025). Strategic collaborations in medical
innovation and Al-driven globalisation accelerate
development of advanced sinonasal surgical technologies
and digital therapeutic platforms (Vijayalakshmi et al.,
2025). Mental health literacy and self-leadership skills
support surgical team performance and patient-centred care
delivery (Mustafa et al., 2026; Zahoor et al., 2025).
Community health literacy and active ageing programmes
demonstrate broader public health frameworks that
complement clinical rhinology interventions (Ashifa, 2019;
Rasi and Ashifa, 2019). Rehabilitation robotics and motion-
controlled physiological monitoring wearables represent
emerging opportunities for postoperative sinonasal
rehabilitation (Venice et al., 2026).

3. Objectives

® To evaluate the clinical outcomes associated with
different endoscopic sinus surgery techniques including
standard FESS, microdebrider-assisted FESS, and
image-guided FESS.

® To identify prognostic factors influencing postoperative
symptom improvement following FESS.

® To assess the role of postoperative care strategies on
long-term surgical outcomes.

® To propose clinical practice and healthcare policy
recommendations for optimising FESS outcomes.

4. Methodology

A cross-sectional analytical research design was
employed among 178 patients aged 18—65 years who were
diagnosed with chronic rhinosinusitis and underwent FESS
after failing to respond to prolonged medical therapy.
Surgical procedures used standard endoscopic techniques
with high-definition endoscopes and microdebriders. In
selected cases involving complex anatomical variations or
revision surgery, image-guided navigation systems were
utilised (Kaur, 2018). Postoperative care included nasal
irrigation, antibiotic therapy, corticosteroid therapy, and
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scheduled endoscopic follow-up examinations (Eloy et al.,
2017). Statistical analysis used descriptive statistics,
ANOVA, and regression analysis at p<0.05. Ethical

approval was obtained from the institutional review board.

5. Results and Discussion

Table 1: Demographic Characteristics of Patients (N = 178)

Variable Category Frequency | Percentage (%)
Age Group 18-30 years 34 19.1
31-50 years 82 46.1
51-65 years 62 34.8
Gender Male 104 58.4
Female 74 41.6

Table 2: Clinical Indications for Endoscopic Sinus Surgery

Indication Numberof | Percentage
Chronic rhinosinusitis 96 539
Chromcn ;}Sl;rll(;)s;?;ps;tls with 44 247
Recurrent sinus infections 22 12.4
Fungal sinusitis 16 9.0

Table 3: Surgical Techniques Used

q . Number of Percentage
Surgical Technique Patients (%)
Standard endoscopic sinus 102 573
surgery
Microdebrider-assisted surgery 46 25.8
Image-guided endoscopic
surgery 30 16.9

Table 4: ANOVA Analysis — Postoperative Symptom

Improvement
Mean F-
Surgical Technique | Improvement p-value
Score value
Standard FESS 3.24 4.92 0.006
Microdebrider-
assisted FESS 3.48 5.21 0.004
Image-guided FESS 3.76 6.08 0.002
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Image-guided FESS demonstrated the highest
postoperative symptom improvement scores (F=6.08,
p=0.002). Advanced surgical techniques consistently
produced better outcomes than standard endoscopic
approaches.

Advanced surgical techniques such as microdebrider-
assisted surgery and image-guided endoscopic procedures
were associated with improved surgical outcomes.
Microdebriders allow precise removal of diseased mucosal
tissue while preserving surrounding healthy structures
(Shafique et al., 2024). Image-guided navigation systems
provided real-time visualisation of patient-specific sinus
anatomy, particularly useful in revision surgeries (Kaur,
2018).

Postoperative care plays a crucial role in determining
surgical success (Eloy et al., 2017). Al and digital health
technologies may play a role in improving surgical
planning and patient outcome monitoring (Devi et al., 2025;
Shanthi et al., 2025). Social and occupational determinants
of sinonasal health should be systematically integrated into
rhinology care frameworks (Ashifa, 2021; Gayathri et al.,
2025).

6. Conclusion

Functional endoscopic sinus surgery is a safe,
minimally invasive, and highly effective treatment for
chronic rhinosinusitis and related sinonasal disorders. FESS
significantly improves sinonasal symptoms and overall
quality of life. The integration of advanced surgical
technologies including image-guided navigation systems,
careful patient selection, and comprehensive postoperative
care plays a critical role in optimising treatment outcomes.
Continued research and technological innovation, including
Al-driven surgical planning tools and rehabilitation
robotics, will further enhance the effectiveness and safety
of endoscopic sinus surgery and contribute to improved
patient care in the field of rhinology.
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