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Abstract

Background: Functional endoscopic sinus surgery (FESS) is the primary surgical
intervention for medically refractory chronic rhinosinusitis (CRS), yet comprehensive
prospective outcome data from Central Asian populations remain limited. Objective:
To evaluate quality-of-life and endoscopic outcomes following FESS in patients with
CRS, comparing phenotypes with and without nasal polyposis. Methods: We
conducted a prospective cohort study of 56 consecutive adult patients undergoing
FESS at Fergana Regional Hospital between January and August 2025. Primary
outcomes included change in 22-item Sinonasal Outcome Test (SNOT-22) scores and
Lund-Kennedy endoscopic scores from baseline to 6 months postoperatively.
Statistical analyses included paired t-tests, independent t-tests, and effect size
calculations. Results: Mean age was 35.7£10.7 years; 48.2% had CRS with nasal
polyps (CRSwNP). SNOT-22 scores improved significantly from 66.8+10.8
preoperatively to 24.0£9.6 at 6 months (mean change 42.8+10.7, t=29.9, p<0.001,
Cohen's d=4.18). Lund-Kennedy scores decreased from 8.5+1.9 to 2.8+0.8 (mean
change 5.6+£1.3, t=31.9, p<0.001). All patients achieved clinically significant
improvement (>10-point SNOT-22 reduction). No significant difference in SNOT-22
change was observed between CRSwNP and CRS without polyps (CRSsNP) groups
(41.0£9.8 vs 44.5+11.4, p=0.235). Revision surgery rate was 7.1%. Conclusion: FESS
yielded substantial and durable improvements in quality of life and objective
endoscopic findings across both CRS phenotypes, supporting its efficacy in the
regional population.

Keywords: functional endoscopic sinus surgery, chronic rhinosinusitis, SNOT-22,
quality of life, nasal polyps, outcomes, Lund-Kennedy score, Fergana, Uzbekistan

Introduction

Chronic rhinosinusitis (CRS) is a heterogeneous inflammatory disorder of the
paranasal sinuses affecting 5—12% of the global population and represents a substantial
burden on healthcare systems and patient quality of life[1]. The condition is
characterized by persistent mucosal inflammation lasting >12 weeks, presenting with
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obstruction, facial pain or pressure, rhinorrhea, and olfactory dysfunction[2].
CRS is broadly classified into two major phenotypes: CRS with nasal polyps
(CRSwNP) and CRS without nasal polyps (CRSsNP), which differ in immunologic
profile, clinical presentation, and response to therapy[1][2].

First-line management of CRS involves medical therapy including intranasal
corticosteroids, saline irrigation, and antibiotics for acute exacerbations[2][3].
However, approximately 20-30% of patients fail to achieve adequate symptom control
with maximal medical therapy, necessitating surgical intervention[3][4]. Functional
endoscopic sinus surgery (FESS) has emerged as the gold standard surgical approach
for medically refractory CRS, aiming to restore sinus ventilation and drainage,
facilitate topical therapy delivery, and reduce disease burden while preserving normal
anatomy[4][5].

The efficacy of FESS has been extensively documented in Western populations, with
multiple prospective studies and systematic reviews demonstrating significant
improvements in disease-specific quality-of-life measures, objective endoscopic
findings, and radiographic scores[5-8]. The 22-item Sinonasal Outcome Test (SNOT-
22) has become the most widely validated patient-reported outcome measure in CRS,
with a minimal clinically important difference established at 8.9—12 points[6][7].
Long-term follow-up studies indicate that quality-of-life improvements following
FESS are durable, with sustained benefits observed at 5—-10 years postoperatively in
75—85% of patients[8][9].

Despite this robust evidence base, comprehensive prospective data on FESS outcomes
in Central Asian populations remain limited. Regional variations in environmental
allergen exposure, genetic susceptibility, healthcare access patterns, and surgical
technique may influence treatment response. Furthermore, comparative outcomes
between CRSWNP and CRSsNP phenotypes following FESS continue to generate
debate, with some studies reporting inferior outcomes in CRSwNP due to higher
inflammatory burden and recurrence rates[10][11].

The primary objective of this prospective cohort study was to evaluate quality-of-life
and endoscopic outcomes at 6 months following FESS in patients with medically
refractory CRS at a tertiary referral center in Uzbekistan. Secondary objectives
included comparing outcomes between CRSwNP and CRSsNP phenotypes,
determining the proportion of patients achieving clinically meaningful improvement,
and assessing revision surgery rates.

Methods

Study Design and Setting

This was a prospective observational cohort study conducted at the Department of
Otorhinolaryngology, Fergana Regional Specialized Hospital, Fergana, Uzbekistan,

between January 2025 and August 2025. The study was approved by the institutional
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fCs committee, and all participants provided written informed consent. Fergana
Regional Hospital serves as a tertiary referral center for a catchment population of
approximately 3.7 million across the Fergana Valley region.

Participants

Consecutive adult patients (=18 years) with medically refractory CRS who underwent
primary FESS were enrolled. CRS diagnosis was established according to European
Position Paper on Rhinosinusitis and Nasal Polyps (EPOS) 2020 criteria, requiring >12
weeks of sinonasal symptoms (nasal obstruction, facial pain/pressure, nasal discharge,
olfactory dysfunction) plus objective evidence of inflammation on endoscopy or
computed tomography[2]. Medical refractoriness was defined as persistent symptoms
despite >8 weeks of appropriate medical therapy including intranasal corticosteroids,
saline irrigation, and at least one course of systemic corticosteroids or prolonged
antibiotic therapy. Exclusion criteria included prior sinus surgery, cystic fibrosis,
granulomatous disease, fungal rhinosinusitis, sinonasal malignancy, and age <18 years.
A total of 56 patients met inclusion criteria and completed 6-month follow-up.
Surgical Technique

All procedures were performed under general anesthesia by two senior
otorhinolaryngologists using standard FESS techniques. The extent of surgery was
tailored to individual disease distribution based on preoperative endoscopy and
computed tomography, but typically included maxillary antrostomy, anterior and
posterior ethmoidectomy, sphenoidotomy, and frontal recess clearance as indicated.
Intraoperative image guidance was not routinely available. All patients received
standardized postoperative care including oral antibiotics for 7 days, oral
corticosteroids tapered over 14 days, and initiation of twice-daily saline irrigation and
intranasal corticosteroid spray beginning 1 week postoperatively.

Outcome Measures

The primary outcome was change in SNOT-22 score from baseline (preoperative) to 6
months postoperatively. The SNOT-22 is a validated 22-item disease-specific quality-
of-life questionnaire covering rhinologic, extra-nasal rhinologic, ear/facial,
psychological, and sleep domains, with total scores ranging from 0 to 110 (higher
scores indicating worse quality of life)[6]. The questionnaire was administered in
Russian translation, which has been linguistically validated. Clinical improvement was
defined a priori as a reduction of >10 points, slightly below the established minimal
clinically important difference to account for regional variation[6][7].

Secondary outcomes included: (1) change in Lund-Kennedy endoscopic score from
baseline to 6 months, a validated objective measure of mucosal disease (range 0—12,
with higher scores indicating more severe inflammation)[12]; (2) proportion of patients
achieving clinically significant improvement; and (3) need for revision surgery within
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-month follow-up period. Comorbidities including asthma and allergic rhinitis
were recorded based on physician diagnosis and patient history.

Results

Patient Characteristics

A total of 56 patients completed the study protocol and were included in the final
analysis (Table 1). Mean age was 35.7+10.7 years (range 18-60), with 33 males
(58.9%) and 23 females (41.1%). Twenty-seven patients (48.2%) had CRSwNP and 29
(51.8%) had CRSsNP. Comorbid asthma was present in 12 patients (21.4%), and
allergic rhinitis in 17 patients (30.4%). No significant baseline differences in age,
gender distribution, or comorbidity prevalence were observed between CRSwNP and
CRSsNP groups.

Characteristic All Patients (N=56) Value
Age, years (mean + SD) 56 35.7+10.7
Age range, years 56 18-60
Male gender, n (%) 56 33 (58.9%)
CRS Phenotype

\quad CRSwNP, n (%) 56 27 (48.2%)
\quad CRSsNP, n (%) 56 29 (51.8%)
Comorbidities

\quad Asthma, n (%) 56 12 (21.4%)
\quad Allergic rhinitis, n (%) 56 17 (30.4%)

Table 1: Baseline demographic and clinical characteristics of study participants. CRS,
chronic rhinosinusitis; CRSwNP, CRS with nasal polyps; CRSsNP, CRS without nasal
polyps; SD, standard deviation.

Primary Outcome: SNOT-22 Quality-of-Life Scores

Mean preoperative SNOT-22 score was 66.8+10.8, indicating substantial baseline
impairment in disease-specific quality of life. At 6 months postoperatively, mean
SNOT-22 score decreased significantly to 24.04+9.6, representing a mean improvement
of 42.8+10.7 points (paired t-test: t=29.9, df=55, p<0.001). This change corresponded
to a large effect size (Cohen's d=4.18), indicating profound clinical impact. All 56
patients (100%) achieved the predefined threshold for clinically significant
improvement (>10-point reduction), and 54 patients (96.4%) exceeded the established
minimal clinically important difference of 12 points (Table 2).

Outcome Measure Preoperative 6 Months Postop p-value
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NOT-22 score 66.8 £ 10.8 24.0+£9.6 <0.001
\quad Mean change (95% CI) 42.8 +10.7 (40.0-45.7)
\quad Cohen's d effect size 4.18

\quad Clinical improvement >10 pts, n (%) 56 (100%)

Lund-Kennedy score 85+19 2.84+0.8 <0.001
\quad Mean change (95% CI) 5.6 +1.3(5.3-6.0)
Revision surgery, n (%) 4 (7.1%)

Table 2: Primary and secondary outcomes at 6 months following FESS. Values are
mean = SD unless otherwise specified. CI, confidence interval, FESS, functional
endoscopic sinus surgery; SNOT-22, 22-item Sinonasal Outcome Test.

Secondary Outcomes

Objective endoscopic assessment using Lund-Kennedy scores demonstrated parallel
improvement. Mean preoperative Lund-Kennedy score was 8.5+1.9, decreasing to
2.8+0.8 at 6 months postoperatively (mean change 5.6+1.3, paired t-test: t=31.9, df=55,
p<0.001), representing a 66% reduction in mucosal inflammation. Only 4 patients
(7.1%) required revision surgery during the 6-month follow-up period, all in the
CRSwNP subgroup.

Comparison Between CRS Phenotypes

When stratified by phenotype, both CRSwWNP and CRSsNP groups demonstrated
substantial improvements in SNOT-22 scores. The CRSwNP group (n=27) showed a
mean SNOT-22 improvement of 41.0+£9.8 points, while the CRSsNP group (n=29)
improved by 44.5+11.4 points. This difference was not statistically significant
(independent t-test: t=-1.20, df=54, p=0.235), indicating comparable quality-of-life
gains between phenotypes. Similarly, no significant difference was observed in Lund-
Kennedy score improvement between CRSWNP (median change 5.2) and CRSsNP
(median change 5.7) groups (Mann-Whitney U test: U=320.5, p=0.247). Both groups
achieved 100% rates of clinically significant improvement, precluding chi-square
analysis of this proportion. The bar graph in Figure 1 illustrates these comparative
outcomes.

Discussion

This prospective cohort study demonstrates that FESS produces substantial and
clinically meaningful improvements in both patient-reported quality of life and
objective endoscopic outcomes in patients with medically refractory CRS at a Central
Asian tertiary referral center. The magnitude of improvement observed—a 42.8-point
mean reduction in SNOT-22 scores—far exceeds the minimal clinically important

difference and is consistent with high-quality evidence from Western populations|6-
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mportantly, these benefits were achieved uniformly, with 100% of patients
experiencing clinically significant improvement and a remarkably low 7.1% revision
surgery rate at 6 months.

Our findings align closely with the established international literature on FESS
efficacy. Hopkins and colleagues reported a mean SNOT-22 improvement of 28.2
points in a large multicenter UK study of 1,459 patients, with 83.6% achieving the
minimal clinically important difference[7]. DeConde and colleagues documented a
mean improvement of 24.4 points in a US cohort of 152 patients at 6 months[13]. Our
observed mean improvement of 42.8 points exceeds these benchmarks, likely reflecting
a combination of factors including more severe baseline impairment (mean
preoperative SNOT-22 of 66.8 vs 40—-50 in most Western cohorts), patient selection
for true medical refractoriness, meticulous surgical technique, and comprehensive
postoperative care protocols. The large effect size (Cohen's d=4.18) underscores the
profound clinical impact of surgical intervention in this population.

The parallel improvement in Lund-Kennedy endoscopic scores (66% reduction)
provides objective validation of symptom-based quality-of-life gains and confirms
effective reduction of mucosal inflammation following FESS. This concordance
between subjective and objective measures strengthens the internal validity of our
findings and suggests that patient-reported improvements reflect genuine
pathophysiologic improvement rather than placebo effects or response bias[8][12]. The
strong correlation between endoscopic and quality-of-life outcomes has important
clinical implications, as it supports the use of SNOT-22 as a primary outcome measure
in surgical decision-making and follow-up protocols.

A particularly important finding is the lack of significant difference in outcomes
between CRSWNP and CRSsNP phenotypes. While the CRSsNP group showed a
numerically greater mean improvement (44.5 vs 41.0 points), this 3.5-point difference
was not statistically significant and falls well below the minimal clinically important
difference threshold. Both phenotypes achieved 100% rates of clinically significant
improvement, and revision surgery occurred exclusively in the CRSwNP subgroup but
remained infrequent (4/27, 14.8% of CRSwNP patients). These results contrast with
some prior studies suggesting inferior outcomes in CRSwNP due to higher
inflammatory burden and recurrence risk[10][11]. Our findings may reflect several
factors: (1) standardized surgical technique with adequate polypectomy and sinus
drainage; (2) comprehensive postoperative medical therapy including corticosteroids
and saline irrigation; (3) relatively short follow-up period (6 months) that may not
capture later recurrences more common in CRSwNP; and (4) potential regional
phenotypic differences in disease biology. Longer-term follow-up will be essential to
determine whether this phenotypic equipoise persists beyond 1-2 years

postoperatively.

https://journalmed.org Volume 1| Issue 1] 2026

(111 ]


https://journalmed.org/

ournal-of Clinical & Translational Medicine ISSN: 4015-352X

revision surgery rate of 7.1% at 6 months compares favorably to published rates
of 10-20% at 1-5 years in large registry studies[9][14]. This low rate may reflect
rigorous patient selection, high surgical skill level, and intensive postoperative medical
management. However, our 6-month follow-up is shorter than most comparative
studies, and revision rates are known to increase progressively over time, particularly
in CRSwNP. Extended longitudinal follow-up of this cohort is planned to track late
recurrences and durability of symptomatic improvement.

Several methodologic strengths enhance the validity of our findings. The prospective
design with predefined outcomes and systematic data collection minimizes recall and
selection biases inherent in retrospective studies. Use of validated, widely adopted
outcome measures (SNOT-22 and Lund-Kennedy scores) facilitates comparison with
international literature and meta-analyses. Blinded endoscopic assessment reduces
measurement bias, and the 100% follow-up rate at 6 months eliminates attrition bias.
Statistical analysis employed appropriate parametric and non-parametric tests with
effect size calculation, providing robust evidence of treatment effect magnitude.
Limitations must also be acknowledged. The single-center, observational design
without a control group precludes definitive causal inference, as spontaneous
improvement or regression to the mean cannot be entirely excluded. However, the large
effect size, concordance between subjective and objective measures, and consistency
with randomized controlled trial data make such alternative explanations unlikely[15].
The 6-month follow-up, while standard for FESS outcomes research, remains relatively
short-term; long-term outcomes at 2—5 years are needed to assess durability and late
recurrence. Sample size (n=56) was modest, potentially limiting power to detect small
between-group differences, although we detected large main effects with high
statistical significance. The study was conducted at a single tertiary center in
Uzbekistan, which may limit generalizability to other Central Asian populations or
healthcare settings with different referral patterns and resources. Surgeon variability
was minimized by limiting procedures to two senior operators, but this may not reflect
broader community practice patterns.

Future research directions emerging from this study include: (1) extended longitudinal
follow-up to 25 years to assess durability of outcomes and identify predictors of late
recurrence; (2) comparative effectiveness research evaluating biologic therapies (e.g.,
anti-IgE, anti-IL-4/13, anti-IL-5 monoclonal antibodies) versus FESS in type 2
inflammatory CRS phenotypes; (3) identification of preoperative biomarkers
(radiographic, endoscopic, or molecular) that predict surgical response and guide
patient selection; (4) cost-effectiveness analysis of FESS compared to prolonged
medical management in the Central Asian healthcare context; and (5) multicenter
registry studies across the Fergana Valley region to capture broader population-level
outcomes and practice variation.
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a practical clinical standpoint, our findings support FESS as a highly effective
intervention for medically refractory CRS in the regional population, with robust
quality-of-life benefits across both major phenotypes. The universal achievement of
clinically meaningful improvement suggests that appropriately selected patients can
expect substantial symptomatic relief following surgery. The low revision rate at 6
months is encouraging but must be interpreted cautiously pending longer-term data.
Comprehensive postoperative medical therapy including topical corticosteroids and
saline irrigation should be emphasized as an integral component of surgical
management rather than an optional adjunct.

Conclusion

Functional endoscopic sinus surgery produces substantial, clinically meaningful

improvements in disease-specific quality of life and objective endoscopic outcomes in

patients with medically refractory chronic rhinosinusitis. Both CRS phenotypes—with
and without nasal polyps—demonstrated equivalent robust responses at 6 months
postoperatively, with 100% of patients achieving clinically significant improvement
and low early revision rates. These findings, derived from the first prospective cohort
study in Central Asia utilizing internationally validated outcome measures, support

FESS as a highly effective treatment option for medically refractory CRS in the

regional population. Long-term follow-up is warranted to confirm durability of these

impressive early outcomes and inform evidence-based surgical decision-making across
diverse CRS phenotypes.
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