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ABSTRACT

INTRODUCTION

Aim: To study subjective and objective outcomes following
functional endoscopic sinus surgery (FESS) in patients with
chronic rhinosinusitis (CRS).

Chronic rhinosinusitis (CRS) is a common health
problem with an estimated prevalence of 10.9% in
Europe,1 4.5–12% in the United States2 and 6.8% in Asia.3
The diagnosis of CRS is based on well-defined criteria4
which include a combination of specific symptoms
and signs, confirmed with endoscopic and radiological findings. Two broad phenotypes exist, viz., chronic
rhinosinusitis with polyps (CRSwNP) and chronic
rhinosinusitis without nasal polyps (CRSsNP). The
treatment of CRS involves an initial course of maximal
medical therapy followed by FESS in patients refractory to medical treatment. In India, the management
of patients with sinonasal polyposis has improved
considerably following the introduction of FESS over
the last few decades.
Most authors have shown that FESS is an effective
means of treating recalcitrant CRS.5-7 FESS has also been
shown to be more cost-effective than a continuation of
medical therapy.8 Some authors have shown variable
benefit from FESS for CRS, however.9 One systematic
review10 that analyzed randomized, controlled trials
comparing medical treatment with FESS found no significant benefit of FESS over medical therapy.
Assessment of outcome following FESS includes
both endoscopic and quality of life (QOL) assessment.
The Lund–Kennedy endoscopic score (LKES)11 is one
that is easy to use and popular. QOL can be assessed
by various tools specific for sinonasal diseases like
chronic sinusitis survey (CSS),12 respiratory symptom
disability index (RSDI),13 respiratory symptom index
(RSI)14 and sinonasal outcome test (SNOT-22).15 Of
these, the SNOT-22 is one of the most widely used
tools for measuring the QOL in patients with CRS.4,16
The test consists of 22 questions which can be divided
into four subdomains (nasal, extranasal, sleep and psychological). This questionnaire is easily administered
and reflects the severity of all the major symptoms
associated with CRS.17
Despite the popularity of FESS worldwide, there
are very few studies from the Indian subcontinent that
have studied the effect of FESS on patients with CRS
using specific QOL instruments and endoscopic assess-

Materials and methods: We prospectively followed up 140
CRS patients after FESS for 6 months to 2 years. Demographic
data was collected. Using the Lund–Kennedy endoscopic score
(LKES) and the sinonasal outcome test (SNOT-22) score, we
assessed the postoperative outcome.
Results: Patients with CRS with polyps (CRSwNP) were
more likely to be asthmatic (p = 0.01) and have allergic rhinitis
(p = 0.02). CRSwNP patients had higher LKES than those
without polyps (CRSsNP) (p = 0.001). Postoperative improvement in LKES was significantly greater in CRSwNP patients
(p < 0.001). Preoperative SNOT-22 scores were high in both
groups, and postoperative scores showed significant improvement (p < 0.001). Patients who had revision surgery had a similar
baseline and postoperative LKES and SNOT-22 scores to those
who underwent primary surgery.
Conclusion: FESS improves both endoscopic and quality of
life outcomes for patients with CRS with and without polyps.
Clinical significance: Our study highlights the improvement
both in the overall quality of life and in each of the
subdomains in patients with CRS after FESS especially in
the Indian population. It is important to correlate the objective
and subjective outcomes with standardized instruments
postoperatively. This will help in monitoring the disease and
aid in postoperative management
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ment. We, therefore, aimed to prospectively evaluate a
cohort of Indian patients with CRS undergoing FESS
to note the impact of the surgery on endoscopic and
QOL parameters.

MATERIALS AND METHODS
All patients diagnosed with CRS with or without nasal
polyps, (based on the EPOS 2012 guidelines) who were
refractory to medical treatment and posted electively
for FESS were included in the study. The study was
conducted in the Department of ENT, Christian Medical
College, Vellore, Tamil Nadu, India over a four year
period from January 2012 to December 2015. Basic
demographic data were recorded. Information regarding
prior surgery was noted. The cohort was divided into
two groups, the first being those with CRSwNP and the
second being those with CRSsNP.

Exclusion Criteria
Patients less than 18 years, those with a diagnosis of
invasive fungal sinusitis and sinonasal malignancies were
excluded from the study.

Outcome Measures
The primary outcome measure was an improvement
in SNOT-22 and LKES scores at the first postoperative
visit after surgery. The pre- and postoperative scores
were compared between the two groups. The secondary
outcomes assessed were changes in individual domains
of the SNOT-22 questionnaire as well association between
LKES and SNOT-22 scores both pre- and postoperatively.

Statistical Analysis
The analysis was performed using statistical package
for the social sciences (SPSS) statistical software (version
16.0; SPSS Inc., Chicago, IL). LKES and SNOT-22 scores
were treated as continuous variables. Mean, standard
deviation and confidence intervals for preoperative and
postoperative scores were calculated for both groups
of patients. Chi-square test of proportions was used to
test for significant differences in baseline demographic
variables. Unpaired t-tests were used to test for improvement in mean LKES and SNOT-22 scores between the
preoperative and follow-up examinations.

Institutional Review Board Approval
Preoperative Assessment
All patients enrolled in the study underwent a complete
history and ENT examination. Rigid nasal endoscopy
was performed and the extent of the disease recorded.
The LKES was recorded and calculated for each patient.
The SNOT-22 questionnaire was administered to
measure QOL and scores for each domain as well as for
all domains calculated for each patient. Non-contrast
enhanced CT scans of patients were studied to note the
extent of disease. The Lund–Mackay CT score18 which
is a well-described radiological measure of involvement of the various paranasal sinuses by disease
was also calculated for each patient. The presence of
comorbidities like allergy, bronchial asthma, diabetes
mellitus, and hypertension was recorded.

Surgery
All patients underwent FESS based on the standard
Messerklinger technique. The extent of surgery was tailored to the extent of disease.

Postoperative Assessment
Patients were reviewed postoperatively on multiple visits
throughout 3 months to 2 years. At the first of these visits,
the postoperative SNOT-22 questionnaire was completed.
At the same visit, rigid nasal endoscopy was performed
and the LKES recorded.
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This study was approved by the Institutional Review
Board and Ethics Committee, Christian Medical College,
Vellore, Tamil Nadu, India.

RESULTS
Demographic Variables
A total of 140 patients with CRS were included in the
study. There were 83 patients (59.3%) with CRSwNP and
56 patients (40.7%) with CRSsNP.
There was a 2:1 male preponderance in the study
population and CRSwNP was significantly more common
among males. CRSwNP patients were relatively older
than CRSsNP patients, although the difference was not
statistically significant. Allergic rhinitis (p = 0.02), bronchial asthma (p = 0.01) and hypertension (p = 0.02) were
comorbidities which were seen with significantly greater
frequency in those with CRSwNP.
The overall mean duration of symptoms was 41.9
months (range 3–240 months). There was no significant
difference in symptom duration between the two groups.
A total of 119 patients (85%) had primary FESS. Although
most (77.3%) of the revision cases were patients with
CRSwNP, there was no significant difference in the number
of revision cases between the two groups (p = 0.12).
The mean Lund–Mackay scores were significantly
greater in the CRSwNP group (p <0.001) as most patients
had stage 3 nasal polyposis.
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LKES RESULTS
Patients with CRSwNP had significantly higher preoperative LKES score compared to those with CRSsNP
(p = 0.001) (Table 1). Although both groups showed significant postoperative improvement in the LKES scores,
there was a significantly greater degree of improvement
in LKES scores in the CRSwNP group (p = 0.003) (Table 2).

SNOT-22 score
Most patients had a preoperative score between 40 and
60 points. More than 50% of the patients had a postoperative score of less than 7. Given the fact that a score of
7 or less is considered normal,19 it is implied that these
patients went on to have a normal score after surgery. An
overall statistically significant benefit was noted postoperatively for all patients compared to preoperative values
for SNOT-22 scores (p < 0.001). Both groups of patients
also individually showed improvement in postoperative
SNOT-22 scores (p < 0.001) (Table 3). However, the mean
change in postoperative SNOT-22 scores between the two
groups was not significant (p = 0.41).

SNOT-22 Subdomain Analysis
The SNOT-22 questionnaire scoring was sub-analyzed
dividing the questions into four domains which were
relevant to this study: nasal, extranasal, sleep and psychosocial symptoms. The extranasal domain included the
extransal rhinologic as well as facial/aural symptoms.

Both the groups showed a predominance of nasal symptoms when compared to the other domains as shown
in Tables 1 and 2. There was no significant difference
between CRSwNP and CRSsNP groups with respect to
the affected domains both pre- or post-operatively. Postoperatively there was a statistically significant reduction
in all four domains in both groups of patients (p < 0.001)
(Table 2).

Type of Symptoms
The most common symptoms in the group with CRSwNP
were blocked nose, loss of smell or taste and sneezing
whereas the group with CRSsNP had predominant
symptoms of a blocked nose, thick nasal discharge and
needed to blow the nose.

Primary Versus Revision Surgery
There were 16 patients in the CRSwNP group and five
patients in the CRSsNP group who required revision
surgery. None of these patients had been operated previously at our center during the study period. The difference in frequency of revision surgery in both groups
was not significant (p = 0.09). Analysis of the SNOT-22
and LKES scores between the two groups of primary
and revision surgery showed similar baseline values for
SNOT-22 for both CRSwNP and CRSsNP patients as well
as a significant improvement in both LKES and SNOT-22
scores for both the groups postoperatively (p < 0.001).

Table 1: Preoperative LKES and SNOT-22 scores in study population
Mean preoperative scores (SD) (range)
Parameters studied

All patients

CRSwNP

CRSsNP

p value

LKES

8.42 (3.14) (2–14)

9.75 (2.71) (2–14)

6.45 (2.89) (2–14)

0.0001

SNOT-22 scores

47.77 (20.80) (7–101)

49.63 (22.11) (7–101)

45.16 (18.22) (9–100)

NS

Nasal domain

17.92 (7.75) (0–30)

18.25 (7.95) (3–30)

17.46 (7.57) (0–30)

NS

Extranasal domain

4.47 (3.77) (0–15)

4.77 (3.84) (0–14)

4.04 (3.71) (0–15)

NS

Sleep domain

9.40 (7.27) (0–25)

10.76 (7.6) (0–25)

7.44 (6.15) (0–21)

NS

Psychosocial domain

8.50 (6.68) (0–25)

8.80 (6.65) (0–25)

8.07 (6.86) (0–24)

NS

NS, not significant

Table 2: Postoperative LKES and SNOT-22 scores in study population
Mean preoperative scores (SD) (range)
Parameters studied

All patients

CRSwNP

CRSsNP

p-value

LKES

2.9 (3.02) (0–13)

3.53 (3.16) (0–13)

1.98 (2.55) (0-12)

0.003

SNOT-22 scores

9.65 (9.74) (0–48)

10.39 (10.70)

8.57 (7.92) (0-33)

NS

Nasal domain

6.64 (5.88) (0–30)

7.18(6.16) (0–29)

5.86 (5.30) (0-30)

NS

Extranasal domain

0.79 (1.47) (0–9)

0.79 (1.25) (0–4)

0.79 (1.73)(0-9)

NS

Sleep domain

1.23 (2.36) (0–12)

1.41(2.56) (0–12)

0.96 (1.97) (0-10)

NS

Psychosocial domain

1.12 (2.60) (0–15)

1.24 (2.78) (0–15)

0.95 (2.28) (0-12)

NS

NS, not significant
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Table 3: Comparison of mean pre- and postoperative LKES and SNOT-22 scores in study population
Groups
CRSwNP patients (n = 83)

Mean LKES
preop
9.75

Mean LKES
postop
3.53

p value
<0.001

Mean SNOT-22
scores preop
49.63

Mean SNOT-22
scores postop
10.39

p value
<0.001

CRSsNP patients (n = 57)
Total patients (n = 140)

6.45
8.42

1.98
2.9

<0.001
<0.001

45.16
47.77

8.57
9.65

<0.001
<0.001

The results of our study show that FESS is beneficial
to both patients with CRSwNP and CRSsNP. This was
evident both by endoscopic assessment by LKES as well
as by QOL assessment by SNOT-22 scores. Similar results
have been described by other authors.5,6,20,21 The indication for FESS is usually failed medical therapy. However,
the exact duration and type of failed therapy are not well
defined, and recommendations vary across countries and
even centers. Our patients were often subject to several
courses of antibiotics, steroid sprays and drops over a
period ranging from months to years. Most patients in
our series had stage 3 polyposis with high Lund Mackay
scores when they came in for surgery. The relief obtained
from improved airway was reflected in improved LKES
and SNOT-22 scores. There was also relief in all domains
of the SNOT-22 questionnaire, and an almost equal relief
was obtained even in CRSsNP cases where LKES scores
are significantly different from CRSwNP cases. There is
improved mucosal healing and sinus ventilation in all
cases which lead to improved outcomes.
The demography of our study cohort showed that
both phenotypes of CRS were more common in the
middle-aged group with a male predominance. Interestingly, this predominance was more pronounced in the
CRSwNP group. Similar results have been reported by
other authors.22,23 In our study, while there was a trend for
CRSsNP patients to be younger than those without, this
was not found to be statistically significant. The strong
association between sinonasal allergy and bronchial

asthma with CRSwNP has been described before.24,25
The results of our study also corroborate this. However,
some authors have found no association between atopy
and presence of CRSwNP.26 Geographical variation may
be a cause for this.
The SNOT-22 is a validated tool to evaluate the
quality of life in patients with CRS. and measure outcomes following medical or surgical treatment.15 The
average preoperative SNOT-22 scores in the present
study were in the range of 40–60 points which was
similar to other studies.22,27 Postoperatively FESS had a
positive impact on the reduction of the overall SNOT-22
scores in both groups of patients as shown in our study.
More than 50% of the patients had a postoperative score
of seven or less indicating that their scores became
normal after surgery. Significant improvements in
SNOT-22 scores in CRS patients with or without polyposis have been demonstrated in the literature.27 Even after
long-term follow up significant improvement in scores
has been noted.28 While our follow-up was variable and
ranged from 3 months to 2 years, it can be assumed that
most patients benefited from the surgery even in the
long term as none presented for revision surgery in the
study period.
Our study showed that FESS produced a significant
reduction in all four domains of the SNOT-22 scores in
both the groups with the greatest being in the psychosocial and sleep domain (Graphs 1 and 2). This reduction is
indirectly related to the reduction in the nasal symptoms.
Persistence of psychosocial and sleep-related symptoms

Graph 1: Distribution of pre- and postoperative SNOT-22 scores in
patients with CRSwNP

Graph 2: Distribution of pre- and postoperative SNOT-22 scores in
patients with CRSsNP

DISCUSSION
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after surgery could be multifactorial and could include
the chronic nature of the disease, undiagnosed underlying
psychological and sleep disorders, anxiety and depressive
states. High preoperative psychosocial and sleep domain
scores might warrant adequate patient counseling and
referral to psychiatric and sleep specialists to diagnose
any underlying disorders.29
Our analysis of patients who underwent revision
surgery showed that although the number of patients
with CRSwNP who underwent revision surgery was
greater (20.5%) than those with CRSsNP (8.8%), there
was no significant difference in the frequency of revision surgery between the two groups (p = 0.09). The
baseline QOL scores were also similar in both primary
and revision surgery groups. One of the important findings in those patients undergoing revision surgery for
CRSsNP in our series was that many of them appeared
to have had incomplete primary surgery elsewhere.
In these patients, some of the affected sinuses were
left untouched despite the presence of disease seen
on the preoperative CT scans. The indication for revision surgery or persistence of symptoms was more
because of incomplete surgery than the severity of
the disease. This was the case in both CRSwNP and
CRSsNP patients. Some studies30 have shown that both
primary and revision surgery have equal impact on
the improvement in QOL in CRS patients while others
have shown that more patients who undergo primary
FESS have QOL benefit than those who undergo revision FESS.31 The authors suggest that those undergoing revision surgery may have a more severe form of
disease necessitating multiple surgeries and, hence, a
lesser degree of improvement.
One of the shortcomings of our study was lack
of standardization of prior medical therapy because
most patients had inadequate documentation of the
same. Despite all this, patients who underwent surgery
appeared to benefit significantly from the surgical intervention.

CONCLUSION
Patients with CRS need to be evaluated based on strict
guidelines to ensure uniformity in diagnosis and treatment. Improper diagnosis can lead to unwarranted
endoscopic sinus surgeries and often no change in the
presenting symptoms. Our study showed that FESS is
effective in improving the overall QOL and also in each
of its subdomains in both groups of patients. Postoperative follow-up with both endoscopy and SNOT-22 scores
helps in monitoring both symptomatic improvement and
disease activity in patients with CRS.

ACKNOWLEDGMENT
This study was supported by a FLUID research grant from
Christian Medical College, Vellore, Tamil Nadu, India.

REFERENCES
1. Hastan D, Fokkens WJ, Bachert C, et al. Chronic rhinosinusitis in Europe–an underestimated disease. A GA2LEN study.
Allergy 2011;66(9):1216-1223.
2. DeConde AS, Soler ZM. Chronic rhinosinusitis: Epidemiology and burden of disease. Am J Rhinol Allergy
2016;30(2):134-139.
3. Kim YS, Kim NH, Seong SY, et al. Prevalence and risk factors
of chronic rhinosinusitis in Korea. Am J Rhinol Allergy
2011;25(3):117-121.
4. Fokkens WJ, Lund VJ, Mullol J, et al. European Position
Paper on Rhinosinusitis and Nasal Polyps 2012. Rhinol Suppl
2012;(23):3:1-298.
5. Li H, Zhang X, Song Y, et al. Effects of functional endoscopic
sinus surgery on chronic rhinosinusitis resistant to medication.
J Laryngol Otol 2014;128(11):976-980.
6. Smith TL, Mendolia-Loffredo S, Loehrl TA, et al. Predictive factors and outcomes in endoscopic sinus surgery for
chronic rhinosinusitis. The Laryngoscope 2005;115(12):21992205.
7. Hopkins C, Rudmik L, Lund VJ. The predictive value of the
preoperative Sinonasal outcome test-22 score in patients
undergoing endoscopic sinus surgery for chronic rhinosinusitis. The Laryngoscope 2015;125(8):1779-1784.
8. Scangas GA, Remenschneider AK, Su BM, et al. Cost utility
analysis of endoscopic sinus surgery for chronic rhinosinusitis with and without nasal polyposis. The Laryngoscope
2017;127(1):29-37.
9. Al Badaai Y, Samaha M. Outcome of endoscopic sinus surgery
for chronic rhinosinusitis patients: a Canadian experience. J
Laryngol Otol 2010;124(10):1095-1099.
10. Khalil HS, Nunez DA. Functional endoscopic sinus surgery
for chronic rhinosinusitis. Cochrane Database Syst Rev.
2006;19;(3):CD004458.
11. Lund VJ, Kennedy DW. Quantification for staging sinusitis.
The Staging and Therapy Group. Ann Otol Rhinol Laryngol
Suppl 1995;167:17-21.
12. Gliklich RE, Metson R. Effect of sinus surgery on quality of life.
Otolaryngol--Head Neck Surg Off J Am Acad OtolaryngolHead Neck Surg 1997;117(1):12-17.
13. Benninger MS, Senior BA. The development of the Rhinosinusitis Disability Index. Arch Otolaryngol Head Neck Surg
1997;123(11):1175-1179.
14. Bhattacharyya N. Symptom outcomes after endoscopic sinus
surgery for chronic rhinosinusitis. Arch Otolaryngol Head
Neck Surg 2004;130(3):329-333.
15. Hopkins C, Gillett S, Slack R, et al. Psychometric validity of
the 22-item Sinonasal Outcome Test. Clin Otolaryngol Off J
ENT-UK Off J Neth Soc Oto-Rhino-Laryngol Cervico-Facial
Surg 2009;34(5):447-454.
16. Rudmik L, Hopkins C, Peters A, et al. Patient-reported
outcome measures for adult chronic rhinosinusitis: A systematic review and quality assessment. J Allergy Clin Immunol
2015;136(6):1532-1542.
17. Morley AD, Sharp HR. A review of sinonasal outcome scoring
systems–which is best? Clin Otolaryngol 2006;31(2):103-109.

Clinical Rhinology: An International Journal, January-April 2018;11(1):1-6

5

Regi Kurien et al.
18. Lund VJ, Mackay IS. Staging in rhinosinusitus. Rhinology
1993;31(4):183-184.
19. Gillett S, Hopkins C, Slack R, et al. A pilot study of the SNOT
22 score in adults with no sinonasal disease. Clin Otolaryngol
2009;34(5):467-469.
20. Hopkins C, Browne JP, Slack R, et al. The national comparative
audit of surgery for nasal polyposis and chronic rhinosinusitis.
Clin Otolaryngol 2006;31(5):390-398.
21. Djukic V, Dudvarski Z, Arsovic N, et al. Clinical outcomes and
quality of life in patients with nasal polyposis after functional
endoscopic sinus surgery. Eur Arch Oto-Rhino-Laryngol
2015;272(1):83-89.
22. Abdalla S, Alreefy H, Hopkins C. Prevalence of sinonasal
outcome test (SNOT-22) symptoms in patients undergoing
surgery for chronic rhinosinusitis in the England and Wales
National prospective audit. Clin Otolaryngol 2012;37(4):276282.
23. Rudmik L, Mace J, Soler ZM, et al. Long-term utility outcomes
in patients undergoing endoscopic sinus surgery. The Laryngoscope 2014;124(1):19-23.
24. Batra PS, Tong L, Citardi MJ. Analysis of comorbidities and
objective parameters in refractory chronic rhinosinusitis. The
Laryngoscope 2013;123 Suppl 7:S1-11.

6

25. Tan BK, Zirkle W, Chandra RK, et al. Atopic profile of patients
failing medical therapy for chronic rhinosinusitis. Int Forum
Allergy Rhinol 2011;1(2):88-94.
26. Robinson S, Douglas R, Wormald P-J. The relationship
between atopy and chronic rhinosinusitis. Am J Rhinol
2006;20(6):625-628.
27. Lind H, Joergensen G, Lange B, et al. Efficacy of ESS in chronic
rhinosinusitis with and without nasal polyposis: a Danish
cohort study. Eur Arch Oto-Rhino-Laryngol. 2016;273:911-919
28. Hopkins C, Slack R, Lund V, et al. Long-term outcomes from
the English national comparative audit of surgery for nasal
polyposis and chronic rhinosinusitis. The Laryngoscope 2009;
119(12):2459-2465.
29. Levy JM, Mace JC, DeConde AS, et al. Improvements in
psychological dysfunction after endoscopic sinus surgery for
patients with chronic rhinosinusitis. Int Forum Allergy Rhinol
2016;6(9):906-913.
30. Litvack JR, Griest S, James KE, et al. Endoscopic and qualityof-life outcomes after revision endoscopic sinus surgery. The
Laryngoscope 2007;117(12):2233-2238.
31. Clinger JD, Mace JC, Smith TL. Quality-of-life outcomes following multiple revision endoscopic sinus surgery. Int Forum
Allergy Rhinol 2012;2(6):444-452.

