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ABSTRACT
Objective: This study aimed to determine the effects of endoscopic sinus surgery (ESS) on postoperative sleep, nasal breathing, 
and smell and taste changes in patients operated on for nasal polyps and chronic rhinosinusitis, using the Sino-Nasal Outcome 
Test (SNOT-22).
Methods: The treatment and follow-up of 42 patients who underwent ESS surgery between 01.01.2018-01.01.2020 in 
otorhinolaryngology clinic were reviewed.
Results: The mean age of the participants was 38.29 ± 12.35 years (range 18–69). The SNOT-22 questionnaire was 
administered preoperatively and at the third postoperative month. Preoperative paranasal computed tomography findings 
were scored using the Lund-Mackay (LM) system. The mean preoperative SNOT-22 score was 52.61 ± 13.19, and the mean 
preoperative LM score was 9.4 ± 5.8.
Conclusion: Our study showed that ESS is an effective surgical method in the treatment of nasal polyps and chronic 
rhinosinusitis. Significant improvement was seen in all components of SNOT-22 after surgery. Patient-reported measures 
such as SNOT-22 are useful tools for detecting changes in symptoms.
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INTRODUCTION
Rhinosinusitis is defined as inflammation of the 
paranasal sinuses and nasal lining. Clinically, 
rhinosinusitis is diagnosed in the presence of two or 
more of the following: facial pain, nasal discharge, 
nasal obstruction or pressure, and hyposmia. Persistence 
of these symptoms beyond twelve weeks defines the 
condition as chronic (1).
Chronic rhinosinusitis (CRS) is frequently treated 
with endoscopic sinus surgery (ESS). Following ESS, 
the number of prospective studies determining which 
factors affect patient outcomes has increased, and 
specific questionnaires have been used in these studies. 
Among them, the Sino-Nasal Outcome Test (SNOT-
22) is a widely accepted, patient-reported, disease-
specific questionnaire that helps to evaluate the effect 
of CRS on patients’ quality of life (QoL) (2). The 
Lund-Mackay (LM) score helps to measure disease 
severity radiologically using paranasal sinus computed 
tomography (3).

In this study, we aimed to measure patients’ symptoms 
using the SNOT-22 test in patients who underwent ESS 
in our clinic; to determine how meeting preoperative 
expectations for the most important symptoms relates 
to patient outcomes and satisfaction; to determine the 
degree of improvement in symptom severity after ESS; 
to assess the relationship between patient expectations 
and satisfaction; and to compare the preoperative 
computed tomography findings with LM scoring in the 
light of the literature.

METHODS
Study design and setting
In this study, the treatment and follow-up of 42 patients 
who underwent endoscopic sinus surgery (ESS) at the 
Yozgat City Hospital Ear, Nose, and Throat Clinic 
between January 1, 2018, and January 1, 2020, were 
evaluated. The SNOT-22 questionnaire was administered 
to the patients who agreed to participate in the study 
during the preoperative period and at the third month 
postoperatively.
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Measurements
SNOT-22 was scored according to the DeConde et al. 
classification (4). Lower total SNOT-22 scores indicate 
better quality of life and milder symptoms. Computed 
tomography findings were evaluated using LM scoring, 
which was performed according to the Lund and Mackay, 
and Kennedy classifications (3,5). 
Eligibility Criteria
Inclusion criteria: Patients were eligible for inclusion if 
the index surgical procedure had been performed at our 
clinic, regular postoperative follow-up visits had been 
completed, preoperative computed tomography imaging 
was available, and relevant clinical records could be 
accessed through the hospital database. Exclusion 
criteria: Patients were excluded if the index surgical 
procedure had been performed at another center, 
postoperative follow-up was irregular or incomplete, 
preoperative computed tomography imaging was 
unavailable, or relevant clinical records could not be 
retrieved from the hospital database.

STATISTICAL ANALYSIS
Statistical analysis was performed using SPSS version 
22.0 (IBM Corp., Armonk, NY, USA). Demographic 
data and preoperative and postoperative SNOT-22 results 
were analyzed. The normality of the data distribution was 
assessed using the Shapiro-Wilk test; because the data 
were not normally distributed, non-parametric tests were 
used. The Mann-Whitney U test was used for between-
group comparisons, and the Wilcoxon signed-rank test 
was used to compare preoperative and postoperative 
data. A p value less than 0.05 was considered statistically 
significant.

RESULTS
A Study Population and Demographics
This study was conducted in the otorhinolaryngology 

clinic between January 1, 2018 and January 1, 2020. 
The study comprised 42 patients who underwent ESS 
for nasal polyps or chronic rhinosinusitis. The mean 
age of the participants was 38.29 ± 12.35 years (range 
18–69). The participants were divided into two groups: 
chronic rhinosinusitis without nasal polyps (CRS-CS) 
and chronic rhinosinusitis with nasal polyps (CRS-NP). 
The mean age of the CRS-CS group was 30.17 ± 9.85 
years (range 18–46), and that of the CRS-NP group was 
41.53 ± 11.86 years (range 21–69). LM and SNOT-22 
results were calculated for each patient.
The mean LM score of the patients on the PNCT taken 
before surgery was 9.4 ± 5.8. The mean preoperative 
SNOT-22 score was 52.61 ± 13.19. The mean ± standard 
deviation of the 42 patients’ LM and SNOT-22 scores 
are presented in Table 1.
The SNOT-22 questionnaire was divided into five 
subgroups, and patients’ scores before and after 
surgery were compared. A decrease was observed 
in the scores of all five SNOT-22 subgroups in both 
the CRS-NP and CRS-CS groups. The comparison 
between groups by SNOT-22 subscale is presented in 
Table 2. In these comparisons, we found statistically 
significant differences between the preoperative and 
third postoperative month scores across all subgroups 
(p=0.001).

DISCUSSION
Chronic rhinosinusitis is a disease encompassing all 
inflammatory processes affecting the nose and paranasal 
sinuses, with symptoms lasting longer than 12 weeks 
(6,7). The most common symptoms are nasal congestion, 
runny nose, nasal discharge, a feeling of fullness in the 
nose, headache, and hyposmia or anosmia (8–10). The 
prevalence of sinusitis has been reported as 12% in the 
USA and 10.9% in Europe (11,12).

CRS total (n=42) CRS-CS (n=12) CRS-NP (n=30) p
Age (years) 38.29 ± 12.35 (18–69) 30.17 ± 9.85 (18–46) 41.53 ± 11.86 (21–69) p=0.002
Lund-Mackay score 9.4 ± 5.8 6.08 ± 3.55 9.67 ± 4.96 p=0.004
SNOT-22 total score 52.61 ± 13.19 39.58 ± 15.44 57.83 ± 8.56 p=0.001

SNOT-22, Sino-Nasal Outcome Test-22; CRS-NP, chronic rhinosinusitis with nasal polyps; CRS-CS, chronic 
rhinosinusitis without nasal polyps

Table 1. Patients’ LM scores and SNOT-22 scores

CRS-CS Preop CRS-CS Postop 3rd mo CRS-NP Preop CRS-NP Postop 3rd mo 
Rhinological symptoms 10.83 ± 3.74 3.17 ± 1.80 16.43 ± 3.49 4.23 ± 1.87
Extranasal rhinological 
symptoms 3.58 ± 2.43 1.08 ± 0.99 5.90 ± 2.44 1.47 ± 0.73

Ear / face symptoms 4.75 ± 2.67 1.01 ± 0.95 8.1 ± 3.67 2.27 ± 1.26
Psychological dysfunction 8.67 ± 2.96 2.25 ± 1.42 12.93 ± 5.36 3.23 ± 2.28
Sleep disturbance 
symptoms 11.75 ± 3.65 2.33 ± 1.37 14.47 ± 4.27 3.33 ± 2.62

SNOT-22, Sino-Nasal Outcome Test-22; CRS-NP, chronic rhinosinusitis with nasal polyps; CRS-CS, chronic 
rhinosinusitis without nasal polyps

Table 2. SNOT-22 questionnaire subscale scores

http://www.jeimp.com
http://www.jeimp.com


24

Çıkrıkcı  et al. Endoscopic Sinus Surgery

Avicenna Anatol J Med. 2026;3(1):22-25.

Recently, quality-of-life measures have been used in 
chronic rhinosinusitis, and significant morbidities have 
been identified (13–15). Benninger et al. suggested that 
patients with long-standing CRS (>5 years) before ESS 
have a higher risk of developing asthma, and that this 
risk is reduced after ESS: the incidence of asthma was 
approximately 5% per year in patients with CRS before 
ESS but fell below 1.0% after ESS (16).
Many methods have been developed in recent years to 
measure health status or quality of life in patients with 
CRS. Pre-treatment patient expectations, and whether 
they are met, have been shown to affect outcome 
measures in many areas of medicine (17). Among many 
factors (demography, clinical criteria, social support, 
personality type, and physician–patient relationships) 
only the 22-item Sino-Nasal Outcome Test data were 
found to be determinative in treatment selection. Hancı 
et al. found a statistically significant decrease in the 
preoperative and postoperative mean SNOT-22 scores 
in CRS patients, showing that the questionnaire was 
sensitive. They also reported that the Turkish version 
of SNOT-22 has good internal consistency, excellent 
reproducibility, validity, and responsiveness in the 
evaluation of CRS patients (2).
In the literature, the preoperative SNOT-22 score 
ranges from 29.2 ± 15.3 to 54.1 ± 18.0 (4,18–21). Our 
results are consistent with the literature. In the meta-
analysis by Soler et al., a significant improvement in 
the postoperative period was found in studies evaluating 
quality-of-life outcomes with the SNOT-22 questionnaire 
after sinus surgery (18). In our study, SNOT-22 showed 
that ESS is an effective surgical method in the treatment 
of nasal polyps and chronic sinusitis; when preoperative 
and third postoperative month measurements were 
compared, a significant improvement was observed in 
all components of SNOT-22.
Mattos et al. concluded that nose-, smell-, and sleep-
related symptoms in the SNOT-22 questionnaire 
are considered the most important, and that meeting 
preoperative expectations and improving these symptoms 
may be the most important parameters of satisfaction 
with ESS. In our study, the greatest improvements 
occurred in rhinological and sleep symptoms (22).
The LM score is widely used in the evaluation of chronic 
rhinosinusitis and measures an aspect distinct from the 
“subjective” symptom scores of chronic rhinosinusitis 
(23). Chen et al. found a bilateral LM score of 0.96 ± 
1.91 in a normal population in a CT study of 600 patients 
(24). According to Brooks et al., the preoperative LM 
score correlates with preoperative symptom severity 
and predicts quality-of-life outcome trajectories after 
sinus surgery (25). Lal et al. concluded that women 
undergoing ESS generally have higher total SNOT-22 
scores and lower LM scores than men (26).
Most studies investigating the relationship between the 
SNOT-22 total score and the LM score have found little 
correlation (27,28). According to Sedaghat et al. and 
Dejaco et al., a significant correlation was found between 

the “nasal symptoms” domain and the LM score (29,30). 
In a study by Hopkins et al., a clinically significant 
correlation between the preoperative LM score and the 
SNOT-22 total score was not shown, but a correlation was 
found between the LM score and the change in SNOT-
22 total score at 12 and 36 months postoperatively (23). 
According to Brooks et al., patients with the most severe 
preoperative LM score (17–24 points) also had the 
highest SNOT-22 scores and the greatest postoperative 
improvement, raising the question of whether the 
preoperative LM score can be used for purposes beyond 
acquiring anatomical information (25). These differing 
findings highlight the possibility that preoperative CT 
scores may have prognostic implications for quality of 
life, suggesting that further research is needed to define 
the relationship between these measures.

CONCLUSION
ESS is a preferred surgical method in the treatment of 
chronic or recurrent sinusitis owing to its high success 
rate and less traumatic nature, suited to the physiology 
of the paranasal sinuses. To implement patient-centered 
therapy, we must understand patients’ priority complaints 
and expectations and how meeting those expectations 
affects outcomes and satisfaction. This study shows 
that patients undergoing ESS attach different levels of 
importance to their CRS symptoms, with rhinological 
and sleep-related symptoms appearing more important 
than others. Understanding which symptoms matter 
most to patients can help tailor counseling and treatment 
approaches and guide the elicitation of pre-treatment 
expectations.
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