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I n t r o d u c t i o n  
Chronic rhinosinusitis (CRS) is an inflammatory 

condition of the nasal and paranasal sinuses that 

persists for at least 12 weeks and affects 

approximately 3–11% of the population. Among its 

subtypes, chronic rhinosinusitis with nasal polyps 

(CRSwNP) is characterized by persistent mucosal 

inflammation, significant impairment in health-

related quality of life, and frequent disease 

recurrence despite standard medical therapy.1-2 

CRSwNP imposes a substantial burden on 

respiratory health and contributes to both direct 

healthcare costs and indirect socioeconomic losses.3 

The cornerstone of CRSwNP management includes 

nasal saline irrigation and intranasal corticosteroids. 

In cases of refractory or exacerbated symptoms, 

systemic corticosteroids and antibiotics may be 

considered. When conventional medical therapy 

fails, Functional Endoscopic Sinus Surgery (FESS) 

and/or biologic agents are recommended as second-

Objective: To evaluate the effectiveness of FESS in ameliorating preoperative nasal symptoms attributable to CRS when 
compared with the postoperative period, particularly within a 30-day timeframe. 
Methodology: A prospective observational study was conducted at the Department of Otorhinolaryngology, Dow University 
of Health Sciences/Civil Hospital Karachi, from January 1st, 2022, to June 30th, 2022. A cohort of 149 eligible patients 
participated in the study, completing the SNOT-22 questionnaire 48 hours preoperatively and 30 days postoperatively. 
Efficacy was assessed through improvements in postoperative nasal symptoms, quantified using SNOT-22 scores. 
Results: Of the 149 patients enrolled, 121 were male and 28 were female. Significant associations were observed between 
preoperative and postoperative SNOT-22 scores (p-value 0.036), with notable correlations found regarding unemployment, 
positive family history of allergy, and patients aged 15-35 years, all demonstrating significant reduction in nasal symptoms 
postoperatively. 
Conclusion: FESS emerged as highly efficacious in managing CRSwNP symptoms, with notable enhancements in 
postoperative nasal symptoms and overall quality of life. Furthermore, positive outcomes were particularly pronounced 
among patients with a family history of nasal allergy, individuals within the younger age group, and those unemployed. 
Key words: Chronic rhinosinusitis, Functional endoscopic sinus surgery, Nasal polyps, Nasal symptoms, Rhinosinusitis. 

ORIGINAL ARTICLE 

mailto:muzzamilhira@gmail.com
https://doi.org/10.35787/jimdc.v14i3.1347


272 
 
                                                                                                                                       J Islamabad Med Dental Coll 2025        
 

272 
 

line interventions.4-5 FESS is widely regarded as the 

gold standard surgical approach for CRS. Its primary 

objective is to restore sinus ventilation and drainage 

by removing anatomical obstructions, thereby 

enhancing mucociliary clearance. Numerous studies 

have demonstrated that FESS leads to marked 

improvements in symptom control and patient-

reported quality of life. However, postoperative 

benefits typically emerge after three to four weeks, 

due to the resolution of inflammation and clearance 

of crusting. This delay underscores the need for 

adjunctive strategies that promote mucosal healing 

and optimize postoperative outcomes.6-7 

Triamcinolone acetonide nasal spray is commonly 

employed to manage CRS-related nasal symptoms. 

Prior research has shown that topical triamcinolone 

is safe, well tolerated, and effective in reducing 

inflammation. Moreover, steroid-impregnated nasal 

packing with triamcinolone during FESS has been 

associated with superior endoscopic outcomes. 8 

Long-term use of aqueous triamcinolone acetonide 

(TAA AQ) in combination with low-dose oral 

clarithromycin has also demonstrated efficacy in CRS 

management. Patients undergoing FESS who 

received triamcinolone therapy showed greater 

symptom improvement at 8 weeks compared to 

those treated with saline irrigation alone.9 

To objectively assess symptom severity and 

treatment response, the Sino-Nasal Outcome Test 

(SNOT-22) is frequently utilized. This validated 

questionnaire evaluates the impact of CRS on quality 

of life and tracks changes in nasal and sinus 

symptoms over time. Common CRS symptoms 

include nasal obstruction, rhinorrhea, facial 

pressure, and olfactory dysfunction. A study by Kim 

et al. reported a reduction in rhinologic SNOT-22 

scores from a preoperative average of 17.8 to a 

postoperative average of 4.3, highlighting the 

effectiveness of surgical intervention.8 This study 

was conducted to evaluate the effectiveness of FESS 

in alleviating nasal symptoms in patients with 

CRSwNP, comparing preoperative symptom burden 

with postoperative outcomes at one month. Given 

the high prevalence and morbidity associated with 

CRS, timely surgical intervention is critical to prevent 

complications and improve patient well-being. By 

analyzing changes in SNOT-22 scores, this study aims 

to quantify the degree of symptom relief and 

provide evidence for the utility of FESS in our clinical 

setting. The findings will offer updated local data 

and reinforce the role of FESS in improving nasal 

symptoms among CRS patients, thereby guiding 

future therapeutic strategies. 

 

M e t h o d o l o g y  

This prospective observational study was carried out 

on 149 patients after getting approval of synopsis by 

CPSP and ethical review committee. Sample size was 

calculated using WHO sample size calculator, with a 

confidence level (1-α) of 95%, a desired precision (d) 

of 8%, and an estimated population improvement in 

total nasal symptom scores of 54%, based on data 

from the parent study.10 Patient of either gender 

aged between 15-80 years and having history of 

sinonasal polyposis (unilateral & bilateral), 

antrochoanal polyp, chronic fungal rhinosinusitis 

and/or allergic fungal rhinosinusitis were included in 

the study from 1st January 2022 to 30th June 2022 

after taking informed consent and using non-

probability sampling technique. Whereas, patient 

with congenital craniofacial malformation, prior 

nasal surgery, major complications of FESS, Cases of 

mucormycosis, immune-deficient state of health like 

pregnancy, malignancy, tuberculosis (on treatment) 

or patients with post cardiac surgery were excluded 

from the study. 

A detailed history of the existing disease was taken, 

with particular attention to the presence or absence 

of symptoms i.e nasal congestion, sneezing, runny 

nose, nasal mucus behind the nose and thick nasal 

mucus. A detailed general physical examination and 

ENT examination (examination of the anterior part 

of the nose without raising the tip of the nose of the 
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speculum) were performed. SNOT-228 questionnaire 

was completed by the patients 48hours prior and 

after one month of surgery.  

Each SNOT-22 questionnaire produced a cumulative 

score alongside an analysis of 22 sub-scores that 

corresponded to individual items. The surgical 

interventions followed the protocols established by 

Messerklinger and Stammberger, incorporating 

modifications proposed by Wigand. Postoperatively, 

all patients received a brief regimen of antibiotics, 

specifically amoxicillin 1gm combined with 

clavulanate 125 mg, for a duration of 7 to 10 days. 

For one month following the procedure, patients 

underwent saline nasal decontamination, and 15 

days after the surgery, a nasal corticosteroid 

(Fluticasone 100 micrograms) was administered 

once daily in both nostrils and continued as 

necessary. During the follow-up period, nasal 

suction procedures were performed to remove 

crusts, which were then examined for any 

irregularities over a four-week timeframe to monitor 

for abnormal formations within the nasal cavity. 

Data were analyzed using SPSS version 26. Mean and 

standard deviation were calculated for quantitative 

variables (age, weight, SNOT-22 scores). Frequencies 

and percentages were reported for qualitative 

variables (gender, symptoms, occupation, 

education, socioeconomic status, family history of 

allergy). Pre- and post-operative SNOT-22 scores 

were compared using the chi-square test to assess 

changes in symptom severity within the same group. 

Effect modifiers such as age, gender, occupation, 

and education were controlled through 

stratification, and post-stratification chi-square tests 

were applied. A p-value <0.05 was considered 

statistically significant. 

The Ethical approval was taken from ethical  

committee of the Department of 

Otorhinolaryngology (E.N.T.), Dow University of 

Health Sciences, Civil Hospital Karachi (REF: IRB-

2976/DUHS/Approval/2023/246),  

R e s u l t s  

Out of 149 patients 121 were males and 28 were 

females, constituting approximately 81% and 19% 

respectively. The mean age of the patients was 35.12 

± 20.18 years, with a mean weight of 56.24 ± 7.26 kg. 

Symptom evaluation revealed nasal blockade as the 

most prevalent complaint among patients, reported 

by 51 individuals, followed by runny nose (35 

patients), sneezing (33 patients), postnasal dribbling 

(18 patients), and thick nasal discharge (12 patients), 

accounting for approximately 34%, 24%, 22%, 12%, 

and 8% of the cohort, respectively. Occupational 

status assessment indicated that 22 were employed, 

while 127 were unemployed, representing 

approximately 15% and 85%, respectively. 

Educational attainment varied among patients, with 

35%, 26%, 12%, and 27% having completed primary, 

secondary, intermediate, and graduate education, 

respectively. Regarding socioeconomic status, 16% 

of patients belonged to the upper class, 22% to the 

middle class, and 62% to the lower class. 

Stratification by age revealed that the majority of 

patients (72%) fell within the 15–35 years age 

bracket, followed by 20% in the 61–80 years age 

group and 8% in the 36–60 years age group. 

Preoperative Sino-nasal outcomes test (SNOT22) 

scores indicated mild symptoms in 2% of patients, 

moderate symptoms in 60%, and severe symptoms 

in 38%. Postoperatively, 82% of patients exhibited 

mild symptoms, 15% moderate symptoms, and 3% 

severe symptoms. Evaluation of the efficacy of 

functional endoscopic sinus surgery (FESS) revealed 

a significant improvement in nasal symptoms 30 

days postoperatively compared to preoperative 

scores, with a p-value of 0.036 (Table-II). Further 

analysis of preoperative versus postoperative SNOT-

22 scores showed no significant gender-based 

difference. However, a significant association was 

observed between preoperative and postoperative 

scores and unemployment status  
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Table-I: Association of Demographic and Clinical Factors with Postoperative Improvement in SNOT-22 Scores Following Functional Endoscopic Sinus Surgery in CRSwNP Patients 

 Sinonasal Outcomes Test (SNOT- 22) scores postoperative Sinonasal Outcomes Test (SNOT-22) scores preoperatively Total Chisquare (χ²) P-Value 

Mild Moderate Severe    

Gender     

Males Mild 2 64 34 100 6.908 

 

0.141 

Moderate 0 9 9 18 

Severe 0 0 3 3 

Total 2 73 46 121 

Females Mild 1 15 6 22 3.857 0.426 

 Moderate 0 2 3 5 

 Severe 0 0 1 1 

 Total 1 17 10 28 

Occupation    

Employed Mild 0 14 7 21 0.489 

 

 

0.484 

Moderate 0 1 0 1 

Severe 0 0 0 0 

Total 0 15 7 22 

Unemployed Mild 3 65 33 101 10.582 

 

0.032* 

 Moderate 0 10 12 22 

Severe 0 0 4 4 

Total 3 75 49 127 

Family history of nasal allergy    

 

Positive 

Mild 1 53 21 75  

9.602 

 

 

 

0.048* 

 

Moderate 0 10 7 17 

Severe 0 0 4 4 

Total 1 63 32 96 

 

 

Negative 

Mild 2 26 19 47  

3.979 

 

 

0.137 

 

Moderate 0 1 5 6 

Severe 0 0 0 0 

Total 2 27 24 53 

Educational status    

 

Primary 

Mild 2 27 13 42  

2.556 

 

0.635 Moderate 0 6 3 9 

Severe 0 0 1 1 

Total 2 33 17 52 

 

Secondary 

Mild 0 24 11 35  

0.557 

 

0.455 Moderate 0 2 2 4 

Severe 0 0 0 0 

Total 0 26 13 39 

 

Intermediate 

Mild 0 9 6 15  

3.600 

 

0.165 Moderate 0 0 2 2 

Severe 0 0 1 1 

Total 0 9 9 18 

 

Graduate 

Mild 1 19 10 30  

5.160 

 

0.271 Moderate 0 3 5 8 

Severe 0 0 2 2 

Total 1 22 17 40 

Socio- economic status    

 

Upper 

Mild 0 8 10 18  

1.264 

 

0.531 Moderate 0 3 2 5 

Severe 0 0 1 1 

Total 0 11 13 24 

 

Middle 

Mild 1 18 9 28  

2.377 

 

0.667 Moderate 0 2 2 4 

Severe 0 0 1 1 

Total 1 20 12 33 

 

Lower 

Mild 2 53 21 76  

8.787 

 

0.067 Moderate 0 6 8 14 

Severe 0 0 2 2 

Total 2 59 31 92 

Age distribution    

 

15-35 years Mild 2 56 29 87 

 

12.669 

 

0.013* 

 Moderate 0 5 12 17 

 Severe 0 0 3 3 

 Total 2 61 44 107 

 

36-60 years Mild 0 7 4 11 

 

 

0.545 

 

 

0.460  Moderate 0 1 0 1 

 Severe 0 0 0 0 

 Total 0 8 4 12 

 

61-80 years Mild 1 16 7 24 

 

5.037 

 

0.284 

 Moderate 0 5 0 5 

 Severe 0 0 1 1 

 Total 1 21 8 30 
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While no significant relationship was found between 

SNOT-22 scores and specific nasal symptoms or 

educational and socioeconomic status, a positive  

 

 

 

family history of nasal allergy was associated with a 

significant reduction in postoperative symptoms (p-

value 0.048). Notably, significant improvement in 

Table II: - Frequency distribution of severity of Sinonasal Outcomes Test (SNOT-22) scores preoperatively versus 
postoperatively in patients having chronic rhinosinusitis with nasal polyps (CRSWNP) 

Sinonasal 
Outcomes Test 
(SNOT-22) scores 
Postoperatively 

Sinonasal Outcomes Test (SNOT- 
22) scores preoperatively 

 

 
Total 

 
Chi-square 

(χ²) 

 
P-Value 

   
 Mild Moderate Severe    

Mild 3 79 40 122  
10.261 

 
0.036* Moderate 0 11 12 23 

Severe 0 0 4 4 

Total 3 90 56 149 

Table III: Association Between Specific Nasal Symptoms and Postoperative Improvement Following Functional 

Endoscopic Sinus Surgery (FESS) in Patients with CRSwNP: A SNOT-22 Based Analysis 

 Sinonasal 

Outcomes 

Test (SNOT- 

22) scores 

postoperative 

 

Sinonasal Outcomes 

Test (SNOT-22) scores preoperatively 

 

Total Chisquare 

(χ²) 

P-Value 

Mild Moderate Severe 

Symptoms    

Runny 

Nose 

Mild 2 20 8 30  

6.056 

 

0.195 Moderate 0 1 2 3 

Severe 0 0 2 2 

Total 2 21 12 35 

Nasal 

Blockade 

Mild 1 26 13 40  

4.229 

 

0.376 Moderate 0 4 6 10 

Severe 0 0 1 1 

Total 1 30 20 51 

Sneezing Mild 0 19 10 29  

0.366 

 

0.545 Moderate 0 2 2 4 

Severe 0 0 0 0 

Total 0 21 12 33 

Postnasal 

Dribbling 

Mild 0 9 7 16  

0.028 

 

0.867 Moderate 0 1 1 2 

Severe 0 0 0 0 

Total 0 10 8 18 

Thick Nasal 

discharge 

Mild 0 5 2 7  

2.196 

 

0.333 Moderate 0 3 1 4 

Severe 0 0 1 1 

Total 0 8 4 12 
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nasal symptoms postoperatively was observed 

among patients aged 15–35 years (Table-I). 

For each symptom, the distribution of patients 

across mild, moderate, and severe categories is 

shown before and after surgery. Chi-square test was 

applied to assess statistical significance of 

postoperative changes. Although numerical 

improvements were observed in all symptom 

groups, none of the associations reached statistical 

significance (p > 0.05). The most notable shifts were 

seen in patients with nasal blockade and runny nose, 

yet these did not yield statistically significant p-

values (0.376 and 0.195, respectively) as showed in 

Table III. 

 

D i s c u s s i o n  

Current treatment guidelines recommend that the 

initial management of chronic rhinosinusitis with 

nasal polyps (CRSwNP) includes the use of intranasal 

corticosteroids, saline irrigation, nasal 

decongestants, antihistamines, and oral 

corticosteroids or antibiotics during exacerbations. 

These pharmacologic agents exert broad anti-

inflammatory effects and remain central to disease 

control. However, medical therapy alone often fails 

to achieve sustained symptom relief, necessitating 

surgical intervention. Functional endoscopic sinus 

surgery (FESS) plays a pivotal role in improving 

sinonasal ventilation and drainage, thereby 

enhancing quality of life (QOL). Postoperative 

improvements in nasal symptoms are typically 

immediate, and patients with CRSwNP consistently 

demonstrate significant and durable reductions in 

SNOT-22 scores following FESS. 

Our study reinforces the efficacy of FESS as a 

therapeutic modality for CRSwNP, demonstrating 

significant postoperative reductions in nasal 

symptoms as measured by SNOT-22 scores. The 

majority of patients experienced improved airway 

function and symptom relief, with notable 

improvements across all domains of the SNOT-22 

questionnaire, including nasal obstruction, sleep 

quality, and emotional well-being.11-13 At 30 days 

postoperatively, patients showed statistically 

significant improvements compared to their 

preoperative status. The SNOT-22 instrument, 

validated for assessing QOL in CRS, remains 

indispensable for evaluating both medical and 

surgical treatment outcomes. The average 

preoperative SNOT-22 scores in our cohort ranged 

between 40–60, consistent with findings from 

international studies.The mean age of our 

participants was 35.12 ± 20.18 years, aligning with 

demographic profiles reported by Lourijsen et al 

(35.4 ± 14.2 years) and Elahi et al (40.7 ± 13.5 

years).14-15 

Importantly, our study identified significant 

associations between SNOT-22 score improvements 

and specific demographic and clinical variables. 

Unemployment status and a positive family history 

of nasal allergy were both significantly correlated 

with greater postoperative symptom reduction (p < 

0.05).16-18 These findings suggest that socioeconomic 

and genetic factors may influence disease severity 

and response to surgical intervention. Age also 

emerged as a significant predictor of postoperative 

improvement, with patients aged 15–35 years 

demonstrating greater symptom relief compared to 

older age groups. This contrasts with some 

international studies that report more pronounced 

improvements in patients aged ≥50 years.19-20 This 

discrepancy may reflect differences in disease 

chronicity, tissue remodeling, or healthcare-seeking 

behavior across age groups. Unlike previous studies 

that primarily reference international data, our 

analysis incorporates findings from local clinical 

practice, thereby enhancing contextual relevance. A 

study conducted by Khan et al. reported similar 

postoperative improvements in SNOT-22 scores 

among CRSwNP patients undergoing FESS, 

particularly in younger age groups and those with a 

positive family history of allergy.21 This alignment 

with national data strengthens the generalizability 
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of our findings within the regional population. 

Despite, its strengths, this study is limited by a 

relatively small sample size, geographic constraints, 

potential selection bias, and short-term follow-up. 

Additionally, reliance on self-reported data may 

introduce subjective variability. Nevertheless, our 

findings underscore the critical role of psychological 

factors in treatment planning and outcomes. While 

most patients reported improved psychological 

well-being postoperatively, persistent sleep and 

emotional disturbances in some cases suggest a 

multifactorial etiology, including underlying sleep 

disorders, chronic inflammation, and pre-existing 

mental health conditions. Patients with elevated 

preoperative psychosocial and sleep domain scores 

may benefit from multidisciplinary care, including 

psychiatric evaluation and sleep medicine referral. 

Addressing these comorbidities is essential for 

optimizing surgical outcomes and enhancing overall 

QOL in CRSwNP management. 

  

C o n c l u s i o n  

Functional Endoscopic Sinus Surgery (FESS) 

demonstrated significant efficacy in improving nasal 

symptoms among patients with Chronic 

Rhinosinusitis with Nasal Polyps (CRSwNP), as 

evidenced by a marked reduction in SNOT-22 scores 

postoperatively (p = 0.036). Patients with severe 

preoperative symptoms exhibited the greatest 

improvement. Stratified analysis revealed significant 

associations with younger age (15–35 years), 

positive family history of nasal allergy, and 

unemployment status. No significant differences 

were observed by gender, education, or specific 

nasal complaints. These findings affirm FESS as an 

effective intervention for CRSwNP and underscore 

the importance of baseline symptom severity in 

predicting postoperative outcomes. 

Acknowledgement: The authors would like to 

acknowledge the Medical Affairs Department of 

Getz Pharma for their technical support and 

assistance in the publication process. 

 

  R e f e r e n c e s  

1. Lilja MJ, Koskinen A, Virkkula P, Vento SI, Myller J, 
Hammarén-Malmi S, et al. Factors affecting the 
control of chronic rhinosinusitis with nasal polyps: a 
comparison in patients with or without NERD. Allergy 
Rhinol (Providence). 2021 Jan;12:21. 
https://doi.org/10.1177/21526567211003844 

2. Fokkens WJ, Lund VJ, Hopkins C, Hellings PW, Kern R, 
Reitsma S, et al. European position paper on 
rhinosinusitis and nasal polyps 2020. Rhinology. 2020 
Feb 1;58(S29):1–464. 
https://doi.org/10.4193/Rhin20.600 

3. Wallace DV. Treatment options for chronic 
rhinosinusitis with nasal polyps. Allergy Asthma Proc. 
2021 Nov 1;42(6):425–7. 
https://doi.org/10.2500/aap.2021.42.210080 

4. Martin-Jimenez D, Moreno-Luna R, Callejon-Leblic A, 
Del Cuvillo A, Ebert CS Jr, Maza-Solano J, et al. Long-
term clinical outcomes in patients with chronic 
rhinosinusitis with nasal polyps associated with 
expanded types of endoscopic sinus surgery. J Clin 
Med. 2024 Feb 1;13(3):866. 
https://doi.org/10.3390/jcm13030866 

5. Selvarajah J, Saim AB, Idrus RBH, Lokanathan Y. 
Current and alternative therapies for nasal mucosa 
injury: a review. Int J Mol Sci. 2020 Jan 12;21(2):480. 
https://doi.org/10.3390/ijms21020480 

6. Rasouli AA, Dyamely Z. Prevalence of nasal polyps in 
chronic rhinosinusitis patients undergoing functional 
endoscopic sinus surgery. Interdiscip Approach Med. 
2021 Jun 20;2(1):67–71. 
https://doi.org/10.26577/iam.2021.v2.i1.08 

7. Zhang L, Zhang Y, Gao Y, Wang K, Lou H, Meng Y, et 
al. Long-term outcomes of different endoscopic sinus 
surgery in recurrent chronic rhinosinusitis with nasal 
polyps and asthma. Rhinology. 2020 Apr 1;58(2):126–
35. https://doi.org/10.4193/Rhin19.184 

8. Asif A, Mangal M, Qadir MS, Aslam U, Khan GD, Afzal 
B. Effectiveness of endoscopic sinus surgery for 
chronic rhinosinusitis with nasal polyps: follow-up on 
nasal obstruction and recurrence rates. Pak J Health 
Sci. 2024 Jun 30;5(6):25–9. 
https://doi.org/10.54393/pjhs.v5i06.1642 

9. Saratziotis A, Emanuelli E, Zanotti C, Mireas G, 
Pavlidis P, Ferfeli M, et al. Endoscopic sinus surgery 
outcomes in CRS: quality of life and correlations with 
NOSE scale in a prospective cohort study. Eur Arch 
Otorhinolaryngol. 2021 Apr;278(4):1059–66. 
https://doi.org/10.1007/s00405-020-06334-8 



278 
 
                                                                                                                                       J Islamabad Med Dental Coll 2025        
 

278 
 

10. Dhulipalla S, Narayana Rao P, Vinuthna GS. A study 
on the role of functional endoscopic sinus surgery 
(FESS) in allergic rhinitis patients with chronic 
sinusitis and nasal polyposis. Indian J Otolaryngol 
Allied Sci. 2021 Apr 28;4(1):28–32. 
https://doi.org/10.18231/j.ijoas.2021.006 

11. Morse JC, Miller C, Senior B. Management of chronic 
rhinosinusitis with nasal polyposis in the era of 
biologics. J Asthma Allergy. 2021 Jul;14:873–82. 
https://doi.org/10.2147/JAA.S258438 

12. Migha KP, Vasu RK, Reynolds AM. Effect of functional 
endoscopic sinus surgery on functional and 
symptomatic outcomes in patients with chronic 
rhinosinusitis: a cross-sectional study. Indian J 
Otolaryngol Head Neck Surg. 2023 Dec;75(4):3326–
31. https://doi.org/10.1007/s12070-023-03953-5 

13. Mäntylä J, Kauppi P, Toppila-Salmi S. Chronic 
rhinosinusitis is associated with non–cystic fibrosis 
bronchiectasis: a new clinical implication? J Allergy 
Clin Immunol. 2022 Sep 1;150(3):592–3. 
https://doi.org/10.1016/j.jaci.2022.07.002 

14. Lourijsen ES, Reitsma S, Vleming M, Hannink G, 
Adriaensen GF, Cornet ME, et al. Endoscopic sinus 
surgery with medical therapy versus medical therapy 
for chronic rhinosinusitis with nasal polyps: a 
multicentre, randomised, controlled trial. Lancet 
Respir Med. 2022 Apr 1;10(4):337–46. 
https://doi.org/10.1016/S2213-2600(21)00457-4 

15. Elahi SS, Bajwa F, Ilyas M, Khan H, Niaz A, Hussain S. 
Comparison of olfactory function before and after 
endoscopic sinus surgery in patients of chronic 
rhinosinusitis with sinonasal polyps. Indus J Biosci 
Res. 2025 Mar 11;3(3):103–7. 
https://doi.org/10.70749/ijbr.v3i3.764 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16. Algahtani S, Alhajlah A, Abuharb AI, Alzarroug AF, 
Almughira AI, Alsywina N, et al. Outcomes of 
functional endoscopic sinus surgery in chronic 
rhinosinusitis: a systematic review and meta-
analysis. Cureus. 2024 Feb 10;16(2):e53952. 
https://doi.org/10.7759/cureus.53952 

17. Vaitkus J, Vitkauskienė A, Simuntis R, Vaitkus Ž, 
Šiupšinskienė N, Vaitkus S. Chronic rhinosinusitis with 
nasal polyps: age and disease severity differences in 
the levels of inflammatory markers. Medicina 
(Kaunas). 2021 Mar 18;57(3):282. 
https://doi.org/10.3390/medicina57030282 

18. Arancibia C, Langdon C, Mullol J, Alobid I. Twelve-
year long-term postoperative outcomes in patients 
with chronic rhinosinusitis with nasal polyps. 
Rhinology. 2022 Mar 15;60(2):109–17. 
https://doi.org/10.4193/Rhin21.148 

19. Huang F, Liu F, Zhen X, Gong S, Chen W, Song Z. 
Pathogenesis, diagnosis, and treatment of infectious 
rhinosinusitis. Microorganisms. 2024 Aug 
16;12(8):1690. 
https://doi.org/10.3390/microorganisms12081690 

20. Nuutinen M, Lyly A, Virkkula P, Hytönen M, 
Saarentaus E, Mäkitie A, et al. The relative proportion 
of comorbidities among rhinitis and rhinosinusitis 
patients and their impact on visit burden. Clin Transl 
Allergy. 2022 Jul;12(7):e12181. 
https://doi.org/10.1002/clt2.12181 

21. Khan S, Khan AU, Khan MN, Rasheed MT, Nadeem M, 
Chaudhry K. Efficacy of functional endoscopic sinus 
surgery (FESS) for the treatment of chronic 
rhinosinusitis. Int J Health Sci (Qassim). 
2022;6(S10):1500–6. 
https://doi.org/10.53730/ijhs.v6ns10.14068  
                              


