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Abstract 
Chronic Rhinosinusitis (CRS) is a group of disorders characterized by the in-
flammation of mucosa of the nasal passages and paranasal sinuses. It includes 
chronic rhinosinusitis with polyps, CRS without polyps and Allergic Fungal 
Sinusitis (AFS). This debilitating disease causes negative impact on quality of 
life (QOL) of patients. Functional endoscopic sinus surgery (FESS) is the 
mainstay of surgical treatment for patients and improves QOL of patients. 
This subjective assessment of QOL can be measured by disease specific ques-
tionnaires. SNOT-22 questionnaire is widely used and validated questionnaire 
for this purpose. Prospective study was done on 54 patients. Data were col-
lected using SNOT-22 questionnaire and filled in pre-operative period then in 
post-operative follow-up visits on 1st, 3rd, 6th and 12th months. Paired sample 
t-test was used to compare pre-operative and post-operative SNOT scores and 
multivariate generalized linear model was used to estimate regression para-
meters for SNOT scores in CRS with polyp and AFS in comparison of CRS 
without polyps. Out of 54 patients, 59.3% were males, mean age was 35.98, 
29.6% were in CRS without polyp group, 44.4% and 25.9% were in CRS with 
polyps and AFS group. Recurrence occurred in 7.4%, revision surgery re-
quired in 3.7% while 22.2% had history of asthma. Paired sample t-test 
showed statistical significant reduction in post-operative SNOT scores. Linear 
model results showed SNOT scores in CRS with polyp group was significantly 
reduced. Thus FESS provides significant improvement in QOL of patients in 
chronic rhinosinusitis. 
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1. Introduction 

Chronic Rhinosinusitis (CRS) is a group of disorders characterized by the in-
flammation of mucosa of the nasal passages and paranasal sinuses lasting for 
duration of 12 weeks or longer [1] [2]. It is a broad terminology that encom-
passes three common subtypes which are Chronic Rhinosinusitis with polyps, 
CRS without polyps and Allergic Fungal Sinusitis (AFS) [2]. The differentiation 
among the subsites is based on clinical examinations, histopathological findings 
and prognosis [3]. Chronic Rhinosinusitis is a debilitating disease which results 
in large financial burden over society [4]. It was estimated that approximately 20 
million patients are affected by this disease with an average of 1 per 7 individuals 
in United States [5] [6]. Chronic Rhinosinusitis gives negative impact on quality 
of the life (QOL), impairs daily activities of patients which leads to substantial 
health care expenditures. Due to its increasing incidence and prevalence, it is es-
sential to evaluate regarding the disease and its treatment outcome [7]. The main 
aim of the management of chronic rhinosinusitis is to open the airway, im-
provement of the smell, elimination of polyps and improvement in the quality of 
life of patients. Chronic rhinosinusitis with or without polyps are dealt with 
medical therapy as first line of treatment including antibiotics, saline irrigation, 
topical and systemic glucocorticoids and inter leukotriene agents and surgery is 
reserved for those patients who fail to respond to medical treatment while aller-
gic fungal sinusitis requires surgery as initial management [8]. Functional en-
doscopic sinus surgery (FESS) is considered as a gold standard surgical man-
agement for chronic rhinosinusitis. In literature, there has been found a positive 
and great impact on quality of life of patients who underwent FESS [8] [9]. 

Quality of life is a term integrating several aspects such as physical, psycho-
logical, social, economic and emotional dimensions. The disturbance in any one 
of these aspects will in turn affect QOL significantly. In last two decades, re-
searchers have shown interest in assessing QOL by developing QOL related 
questionnaires [10]. SNOT-22 is the most suitable and reliable disease specific 
questionnaire designed for use in chronic rhinosinusitis patients. It is a pa-
tient-reported outcome measure of symptom severity and quality of life in pa-
tients with sinonasal diseases [10] [11]. 

Functional endoscopic sinus surgery (FESS) is routinely performed in our ter-
tiary care hospital and patients are followed up in clinic on intervals for clinical 
endoscopic nasal examinations but patients were never been asked specifically 
for the improvement in their symptoms after surgery with the help of disease 
specific questionnaire. Therefore, this study is aimed to evaluate the sympto-
matic improvement in patients quality of life (QOL) after functional endoscopic 
sinus surgery (FESS). 

2. Objective 

To compare the quality of life after functional endoscopic sinus surgery in pa-
tients with subtypes of chronic rhinosinusitis. 
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3. Material and Methods 

The prospective study was carried out in the department of Otolaryngology at 
Aga Khan University & Hospital, for a period of one and a half year from Octo-
ber 2012 to April 2014, after taking approval from ethical review committee of 
the institute. 

The patients with age ≥ 18 years who were failed to respond to medical thera-
py and underwent functional endoscopic sinus surgery (FESS) for three main 
sub types of chronic rhinosinusitis (CRS) such as chronic rhinosinusitis without 
polyps, CRS with polyps and Allergic fungal sinusitis were included in the study. 
The patients who had previous history of nasal surgery, revision FESS, associated 
malignant disease of nose and paranasal sinuses or any history of systemic dis-
ease were excluded. Sample size of 52 was calculated using WHO calculator. A 
total of 60 patients of chronic rhinosinusitis who consented to participate in the 
study were enrolled but six patients did not complete the follow ups hence ex-
cluded from the study and final end sample was a total of 54 patients.  

The data were collected for age, gender, diagnosis, asthma, recurrence of dis-
ease and revision surgery. SNOT-22 questionnaire (Appendix 1) was filled to as-
sess quality of life of patients by single interrogator on preoperative visit to clinic 
then same questionnaire was filled over post-operative follow up visits on 1st, 3rd, 
6th and 12th months.  

SNOT-22 QUESTIONNAIRE: 
SNOT-22 (Sino Nasal Outcome Test-22) is a validated 22-item CRS-specific 

quality of life instrument which is scored by using Likert scale where 0 = No 
problem, 1 = Very mild problem, 2 = Mild or slight problem, 3 = Moderate 
problem, 4 = Severe problem and 5 = as bad as it can be. Higher scores on the 
SNOT-22 items signify worse condition or symptoms severity. Total score range 
is from 0 to 110 [11]. 

DATA ANALYSIS: 
Data were stored and analyzed using IBM-SPSS version 23.0, count and per-

centages were given for Gender, Diagnosis, Recurrence, Revision of Surgery and 
Presence of Asthma, mean and standard deviation were reported for the age, In-
tra operative time in minutes, and SNOT scores at pre operative stage and fol-
low-ups. paired sample t-test was used to compare the pre operative SNOT 
scores with 1st, 3rd, 6th, and 12th month SNOT scores, Multivariate Generalized 
linear model was used to estimates the regression parameters for SNOT scores in 
CRS with polyp and Allergic fungal sinusitis, in comparison of CRS without 
polyp cases, p-values less than 0.05 were considered significant. Bar chart, and 
line chart also used to give the graphical presentation of data findings. 

4. Results 

In the present study, out of 54 patients, 59.3% (n = 32) were males, the mean age 
was 35.98 ± 7.68 years, 29.6% (n = 16) patients were diagnosed and grouped in 
CRS without polyp, 44.4% (n = 24) patients were included in CRS with polyps 
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and 25.9% (n-14) patients were diagnosed as Allergic fungal sinusitis, recurrence 
of disease occurred in 7.4% patients (n = 4) and revision surgery was required in 
3.7%patients(n = 2) and the other two patients who had recurrence were ma-
naged conservatively while 22.2% (n = 12) of patients had history of asthma 
(Table 1). 

Results of paired sample t-test showed that the preoperative SNOT scores 
were higher but after FESS they reduced significantly at 1st, 3rd, 6th and 12th 
months post operatively (Figure 1 & Table 2). 

The multivariate generalized linear model were performed to establish the 
difference of the changes in the SNOT-22 Scores overtime and the results of the 
model showed that, pre-operative SNOT scores significantly increased in CRS 
with polyp and Allergic fungal sinusitis as compare to CRS without polyp, SNOT  

 
Table 1. Baseline characteristics of studied sample (n = 54). 

Parameters n % 

Gender 
Male 32 59.3 

Female 22 40.7 

Diagnosis 

CRS without polyp 16 29.6 

CRS with polyp 24 44.4 

Allergic fungal sinusitis 14 25.9 

Recurrence 
Yes 4 7.4 

No 50 92.6 

Revision surgery 
Yes 2 3.7 

No 52 96.3 

Presence of asthma 
Yes 12 22.2 

No 42 77.8 

Age (Years) Mean, SD 35.98 7.68 

Intra operative time in minutes Mean, SD 61.98, 15.05 

 

 
Figure 1. Pre-operative and Post-operative SNOT scores. 
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Scores of 1st month went further decrease in CRS with polyp case and less reduc-
tion was found in allergic fungal sinusitis cases but it was not statistically signif-
icant, 3rd Month SNOT scores among CRS with polyp and Allergic fungal sinusi-
tis were decreased as compare to CRS without polyp, but it was not statistically 
significant, 6th month SNOT scores also went down insignificantly however, at 
12th Month SNOT scores in CRS with polyp cases significantly decreased (Table 
3). 

The most bothersome symptom that reported by the patients was blockage or 
congestion of nose, at 2nd number decrease sense of taste/smell was reported, at  

 
Table 2. Comparison of Pre-Operative Mean SNOT Scores at Different Follow-ups. 

SNOT Score 
Mean 

Difference 

Standard 
Deviatio

n 

95% Confidence Interval  
of the Difference p-value 

Lower Upper 

Pre Operative Vs. 1st Month 38.63 19.07 33.422 43.837 <0.01* 

Pre Operative Vs. 3rd Month 41.05 21.09 35.298 46.813 <0.01* 

Pre Operative Vs. 6th Month 39.81 20.60 34.190 45.440 <0.01* 

Pre Operative Vs. 12th Month 39.50 20.75 33.835 45.165 <0.01* 

*p < 0.05 was considered significant using paired Sample t-test. 
 

Table 3. Estimation of SNOT Scores with Diagnosis using Multivariate Generalized Li-
near Model. 

SNOT 
Scores 

Parameter 
Beta 

Coefficient 
Standard 

Error 

95% Confidence Interval 

p-value Lower  
Bound 

Upper  
Bound 

Pre 
Operative 

CRS with polyp 10.75 4.67 1.36 20.13 0.02* 

Allergic fungal sinusitis 32.44 5.29 21.80 43.08 <0.01* 

CRS without polyp Reference . . . . 

1st Month 

CRS with polyp −0.43 1.40 −3.26 2.38 0.75 

Allergic fungal sinusitis 2.67 1.59 −0.53 5.87 0.10 

CRS without polyp Reference . . . . 

3rd Month 

CRS with polyp −3.0 1.51 −6.04 0.04 0.05 

Allergic fungal sinusitis −2.05 1.72 −5.50 1.40 0.23 

CRS without polyp Reference . . . . 

6th Month 

CRS with polyp −2.37 1.55 −5.50 0.75 0.13 

Allergic fungal sinusitis −1.71 1.76 −5.26 1.83 0.33 

CRS without polyp Reference . . . . 

12th Month 

CRS with polyp −2.70 1.34 −5.40 −0.01 0.04* 

Allergic fungal sinusitis −0.89 1.52 −3.94 2.16 0.56 

CRS without polyp Reference . . . . 

*p < 0.05 was considered significant. 
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3rd number facial pain/pressure, at 4th number post nasal discharge (PND) and at 
5th number runny nose was reported in the study as most frequent. Shown in ho-
rizontal bar chart (Figure 2). 

Line plot was used to give the trend of SNOT Scores from pre-operative to 
respective follow-ups, a decline in SNOT scores could be seen with respect to 
diagnosis (Figure 3). 

 

 
Figure 2. The first five most bothersome symptoms. 

 

 

Figure 3. Line plot showing trends of SNOT scores from preoperative to respective follow ups. 

https://doi.org/10.4236/ijohns.2018.74020


S. Qadeer et al. 
 

 

DOI: 10.4236/ijohns.2018.74020 195 Int. J. Otolaryngology and Head & Neck Surgery 
 

5. Discussion 

Chronic Rhinosinusitis is a multifactorial morbid disease that affects majority of 
people [12]. The main goal of management of chronic rhinosinusitis is to elimi-
nate nasal discharge, improve airflow and sense of smell leading to improvement 
in quality of life of patients. The Functional endoscopic sinus surgery (FESS) has 
now been gold standard surgical intervention for the patients who failed to re-
spond to medical therapy [13] [14]. Previously, Objective findings have been fo-
cused to assess the response to the treatment such as CT scanning and nasal en-
doscopy. In literature, there has been found that intensity of symptoms expe-
rienced by patients did not correlate with radiological findings or nasal endos-
copy. This discordance led clinicians to focus on subjective assessment of disease 
to clearly understand the outcomes after surgery [15]. Therefore, number of 
disease specific questionnaires have been developed to measure quality of life of 
the patients such as Chronic Sinusitis Survey (CSS), Rhinosinusitis Disability 
Index (RSDI), Sino-Nasal Assessment Questionnaire 11 (SNAQ-11) and Si-
no-nasal outcomes Test (SNOT-22). SNOT-22 is most widely used and validated 
questionnaire [11] [16]. In our study, we have used the same instrument for as-
sessment of quality of life of patients after surgery.  

In our study, male gender was dominant i.e. 59.3% which is comparable with 
the literature [17]. Mean age in this study was found to be 35.98 years which is 
also found closer to other studies [17] [18]. 

Three subtypes i.e., chronic rhinosinusitis without polyps, chronic rhinosinu-
sitis with polyps and Allergic fungal sinusitis were included. There has been 
found association of chronic rhinosinusitis with asthma in several studies [19]. 
Similarly, 22.2% of patients in our study had previous history of asthma. 

The quality of life of patients were assessed in the present study using 
SNOT-22 scores which were higher in pre-operative period and then reduced 
significantly in post-operative period. Mean pre-operative SNOT-22 scores were 
found to be 52.31 which were reduced to 13.69, 11.26, 12.5 and 12.81 in 
post-operative 1st, 3rd, 6th and 12th months respectively post intervention. Hopkin 
et al. [20] also showed significant improvement in mean scores after functional 
endoscopic sinus surgery from 42 in SNOT-22 before surgery to 25.5 in early 
post operative period and 27.7 in late post operative period. Preoperative SNOT 
scores are comparable while in our study, we found further reduction of SNOT 
scores in post operative period. In another study, Mascarenhas et al. [21] also 
showed statistically significant improvement in mean SNOT-22 scores from 61.3 
to 16.9 in 3rd month and 32.3 in late post operative period. Preoperative and post 
operative 3rd month SNOT scores of this study was similar to our data but late 
follow up SNOT-22 scores showed decline in the improvement which is contra-
dictory to our study. 

Allergic fungal sinusitis (AFS) group were included in our study along with 
chronic rhinosinusitis with and without polyps. In the literature, Allergic fungal 
sinusitis group was not compared mostly in the literature with the other two 
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common subtypes [22]. Masterson et al. [23] compared the three subtypes and 
their results showed that AFS group showed significant improvement at 12th 
month when compared with chronic rhinosinusitis without polyps while our 
results of the model showed further improvement in patients with chronic rhi-
nosinusitis with polyps at one year. 

In our study, the first five most bothersome symptoms were nasal blockage or 
congestion (53.7%), decrease sense of smell or taste (48.1%), facial pain (42.6%), 
post nasal discharge (37%) followed by rhinorrhea (27.8). Damm et al. [14] 
showed nasal obstruction (94%) as most frequent complain. Headache was also 
one of the main complains in that study which was not seen in our study. Si-
miarly, Mishra et al. [24] showed nasal blockage as most bothered symptom. 
This data helps in identifying the most frequent subjective complaints by pa-
tients which need to address on prior basis. 

Single institution based study is the limitation while inclusion of all the major 
sub types of chronic rhinosinusitis for assessment of quality of life is the strength 
of the study. 

6. Conclusion 

This study supported that functional endoscopic sinus surgery (FESS) is the best 
surgical intervention for chronic rhinosinusitis. It provides significant im-
provement in the quality of life of patients in all the three subgroups of chronic 
rhinosinusitis which can be assessed by using SNOT-22 questionnaire. 
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