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A B S T R A C T

Background: The role of sinus surgery in the management of allergic rhinitis with chronic rhinosinusitis
patients has been a debatable matter for many years. We are presenting a well-designed prospective,
controlled study in 80 patients with allergic rhinitis and chronic rhinosinusitis (CRS) with or without nasal
polyposis who were submitted to functional endoscopic sinus surgery (FESS).
Materials and Methods: In this study we have selected 80 patients of age group 15 to 60 yrs
diagnosed to have allergic rhinitis with chronic sinusitis & nasal polyposis attending the department of
otorhinolaryngology. Patients undergoing FESS were included in the study group (40 cases) and those who
refused for surgery (FESS) and continuing with medical treatment were included in the control group (40
cases). All patients both study and control group underwent pretreatment and post-treatment evaluation for
SNOT 22 score. Statistical differences in proportions were compared by Chi-square test and differences in
means were compared by the unpaired t-test.
Result: Our results indicated that all patients showed some level of improvement post-operatively, with
an average improvement in the total symptom score (reduction in SNOT-22 composite score) of 54% of
baseline, pre-operative value Significant improvement was observed in SNOT 22 scores in patients treated
with FESS (p < 0.001).
Conclusion: FESS is effective in controlling symptoms of allergic rhinitis with chronic sinusitis and nasal
polyposis. Our clinical study supports the hypothesis that FESS has a positive influence in patients with
allergic rhinitis and chronic sinusitis and nasal polyposis.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Allergic rhinitis is the most prevalent and common disorder,
with more than 600 million patients afflicted worldwide
and the incidence is steadily increasing.1–3 The central
complaint of nasal obstruction accounts for one of the
most common reasons for outpatient otolaryngologic visits.
Indeed, many interventions exist for the treatment of allergic
rhinitis, which has been referred to as the ‘total rhinologic
disease.4,5 The most common surgical interventions are
aimed at alleviating nasal obstruction to better reduce
static obstruction while improving compliance of the
nasal passages. Poorly controlled allergic rhinitis may also
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contribute to the development of other related disease
processes including acute and chronic sinusitis, recurrence
of nasal polyps, otitis media /otitis media with effusion,
hearing impairment, abnormal craniofacial development,
sleep apnea and related complications, aggravation of
underlying asthma, and increased propensity to develop
asthma.

Functional endoscopic sinus surgery (FESS) has been
an increasingly popular treatment for chronic sinus disease
and nasal polyposis. In chronic sinus disease, secondary to
allergic rhinitis, inflammatory process affect sinus mucosa
leading to edema of the mucosa in the region of osteomeatal
complex. Osteomeatal complex is an area where frontal,
maxillary and anterior ethmoids drain. This small area is
key to proper physiological functions of the sinuses. The
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obstruction of mucociliary clearance in this area, tissue
hypoxia, stasis of secretions, bacterial overgrowth and
cycle of worsening inflammation and obstruction then leads
to irreversible changes in sinus mucosa which will then
require surgical debridement. This goal is achieved by the
endoscopic removal of disease from key areas of the anterior
ethmoid and middle meatus. It reestablishes the ventilation,
mucociliary clearance and the return of normal functioning
of the sinuses. In this paper we aim to estimate the effect of
endoscopic sinus surgery on health-related quality of life, as
recorded in pre and postsurgical SNOT-22 questionnaires.

2. Materials and Methods

Our study comprises of 80 patients in the age group of 15
to 60 years diagnosed to have allergic rhinitis and chronic
sinusitis with polyposis, who are on medical treatment
(in the form of broad spectrum antibiotics, antihistamines,
leukotriene inhibitors, topical steroid sprays) for at least 6
weeks duration. These patients were evaluated in reference
to sinonasal symptoms, endoscopic appearance of nasal
cavity and osteomeatal complex (OMC), radiographic study
(CT scan) of nose and PNS and allergic symptoms. Forty
patients undergoing FESS for CRS with polyposis were
included in the study group. Forty patients who refused
surgery (FESS) for CRS and polyposis and having allergic
rhinitis and are continuing medical treatment were included
in the control group.

Revision and recurrent cases of sinusitis after surgery
were excluded from the study. Patients younger than
15 years, those with primary immunodeficiency, ciliary
dyskinesia, cystic fibrosis and malignant tumors were
excluded from the study. Patients with psychiatric illness
were also excluded from the study as their ability to give
reliable information regarding their nasal disease could
be disputed. Diagnoses of both the groups were based
on clinical and radiological methods. All patients both
study and control group underwent pretreatment and post-
treatment evaluation for SNOT 22 score. Each subject
completed the SNOT-22 during a clinic visit by answering
all questions based on a 0–5 scale, where 0 defines no
problems with the given symptom and 5 defines maximal
problems (Table 1). This is a validated patient-reported
measure of outcome established to delineate the presence
and severity of sinonasal disorders.6

FESS was done in all the study group patients
following the technique put forth by Messerklinger and
Stammberger.7 Uncinectomy and middle meatal antrostomy
was carried out in almost all patients. The extent of
procedure was tailored to the extent of sinus disease as
documented by CT scan and nasal endoscopic findings.
Postoperatively merocele packs were used for anterior
nasal packing, which were removed 24 h later. These
patients were discharged on the 2nd or 3rd postoperative
day. Postoperatively all the patients were instructed to use

alkaline nasal douching till the nasal crusting reduced (2–3
weeks), and were reviewed at 10th day, 1 month, 3 month
and 6th month. At each visit patients symptoms were
assessed and endoscopic examination and toileting were
done. At 1 month, 3month and 6 months visit Standard
protocol for all patients presenting for evaluation also
included completion of the SNOT-22 prior to and following
surgical intervention. All patients underwent pretreatment
and post-treatment evaluation for SNOT 22 score. Statistical
differences in proportions were compared by Chi-square test
and differences in means were compared by the unpaired t-
test.

3. Results

There were 56(70%) males and 24 (30%) females in our
study (Table 2 ). The age ranged from 15 to 60 years
with 50% of patients falling into young age group i.e. 15
to 30 years. Maxillary sinus was involved in all cases.
Twenty two out of 80 involved all the sinuses including
maxillary, anterior ethmoids, posterior ethmoids, frontal and
sphenoids. Unilateral involvement was seen in 8 cases.
Almost all patients presented with a history of nasal
obstruction (75/80). Nasal discharge and post nasal drip
were also common.

Preoperative diagnostic nasal endoscopy showed
Deviated nasal septum in 75% of patients, inferior turbinate
hypertrophy in 70% of patients, watery discharge on floor
of nasal cavity in 68% of patients, mucopurulent discharge
in middle meatus in 56% of patients, polpys in middle
meatus seen in 50% of patients (Table 3).

In our study we used the patient outcome measure Sino
Nasal Outcome Test-22 (SNOT-22) which is validated to
assess the preoperative and postoperative quality of life in
patients undergoing Functional endoscopic sinus surgery.
All the patients were assessed by SNOT score pretreatment
and at the end of 1, 3 and 6 months post treatment to know
the efficiency of the FESS treatment on allergic rhinitis
control. Our results indicated that all patients showed some
level of improvement post-operatively, with an average
improvement in the total symptom score (reduction in
SNOT-22 composite score) of 54% of baseline, pre-
operative values. (Table 4) Significant improvement was
observed in SNOT 22 scores (Table 5) in patients treated
with FESS (p < 0.001).

4. Discussion

Allergic Rhinitis is defined as a disorder of the nasal
symptoms which is induced after allergen exposure and
mediated by an IgE antibody inflammation of the nasal
mucosa. The clinical features include rhinorrhoea (anterior
or posterior), nasal congestion, nasal itching, and sneezing.8

The companionship between allergic rhinitis and sinusitis
is confirmed in many studies, but the effect of sinusitis
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Table 1: Sino Nasal Outcome Test 22 – Questionnaire

A: Considering the severity
of problem when you
experience it and how
frequently it happens, please
rate each item below on how
‘bad’ it is by circling the
number that corresponds
with how you feel using this
scale Ô

No
problem

Very mild
problem

Mild or
slight
problem

Moderate
problem

Severe
problem

Problem as
bad as it can
be

1. Need to blow nose 0 1 2 3 4 5
2. Sneezing 0 1 2 3 4 5
3. Runny nose 0 1 2 3 4 5
4. Cough 0 1 2 3 4 5
5. Post nasal discharge
(dripping at the back of your
nose)

0 1 2 3 4 5

6. Thick nasal discharge 0 1 2 3 4 5
7. Ear fullness 0 1 2 3 4 5
8. Dizziness 0 1 2 3 4 5
9. Ear pain 0 1 2 3 4 5
10. Facial pain/pressure 0 1 2 3 4 5
11. Difficulty falling asleep 0 1 2 3 4 5
12. Waking up at night 0 1 2 3 4 5
13. Lack of a good night’s sleep 0 1 2 3 4 5
14. Waking up tired 0 1 2 3 4 5
15. Fatigue 0 1 2 3 4 5
16. Reduced productivity 0 1 2 3 4 5
17. Reduced concentration 0 1 2 3 4 5
18. Frustrated/restless/ irritable 0 1 2 3 4 5
19. Sad 0 1 2 3 4 5
20. Embarrassed 0 1 2 3 4 5
21. Sense of taste/smell 0 1 2 3 4 5
22. Blockage/congestion of
nose

0 1 2 3 4 5

Table 2: Sex distribution of patient studied

S.No. Sex Number of patients Percentage
1 Males 56 70
2 Females 24 30

Table 3: Distribution ofpatients according to their Diagnostic nasal endoscopy findings (DNE).

S.No DNE Finding No of Cases Total Cases Percentage
1 Deviated nasal septum 60 80 75%
2 Inferior turbinate hypertrophy 56 80 70%
3 Watery discharge on floor 54 80 68%
4 Mucopurulent discharge in middle meatus 45 80 56%
5 Polyps in middle meatus 40 80 50%

Table 4: Post-operative SNOT-22 improvement as a function of Pre-operative SNOT-22 in study group.

Pre-Operative Score Absolute Improvement units Percent Improvement %
16 5.4 36.0
28 16.2 54.7
44 25.3 57.1
60 32 54.1
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Table 5: SNOT 22 score

SNOT 22 score Study group Control group P - value
Pretreatment 12.40 ± 2.46 18.04 ± 0.79 p < 0.001
Post-treatment 1 month 22.48 ± 1.96 21.12 ± 0.78 p < 0.001
Post-treatment 3 months 23.84 ± 1.47 19.40 ± 1.29 p < 0.001
Post-treatment 6 months 23.84 ± 1.48 18.92 ± 1.21 p < 0.001
Mean post-treatment 23.38 ± 1.35 19.81 ± 1.33 p < 0.001

treatment on symptoms of allergic rhinitis, especially
the outcome after undergoing functional endoscopic sinus
surgery, is still controversial. In most of the previous studies,
selected subjective and objective variables were limited and
could not entirely evaluate the outcome of sinus surgery in
these patients. Also the studies were mostly not controlled.
Therefore, the effects of functional endoscopic sinus surgery
on subjective improvement of allergic rhinitis patients with
chronic sinusitis were evaluated in our study. Because
of improved understanding of pathogenesis of sinusitis,
FESS has emerged as the surgical procedure of choice
for chronic sinusitis. Functional endoscopic sinus surgery
has revolutionized the treatment of sinonasal disease as
it reestablishes ventilation and mucociliary clearance by
limited resection of inflammatory or anatomical defect at
the osteomeatal complex area.9 The concept of FESS is
the removal of tissue obstructing the osteo metal complex
(OMC) and the facilitation of drainage and ventilation
while conserving the normal non-obstructing anatomy
and mucous membrane, which is essential for mucosal
regeneration. The rigid fiberoptic nasal telescope provides
superb intraoperative visualization of the OMC, allowing
the surgery to be focused precisely on the key areas to
achieve the main goal: Adequate and permanent post-
operative patency of sinuses.10

Endoscopic sinus surgery has several advantages over
more conventional techniques, like Caldwell-Luc etc. First,
the patient is spared the additional trauma of external
skin or mucous membrane incisions and the accompanying
removal of intervening bone. Second, as with the use of the
microscope in ear surgery, endoscopes permit unparalleled
visualization of the sinuses and the anatomy of the lateral
nasal wall. Third, improved visualization allows more
accurate diagnosis of malformations or obstructing masses,
such as polyps, in the osteomeatal region. Fourth, there
is precise removal of sinus disease with preservation of
mucus membrane and restoration of normal mucociliary
transport.11

There are various theories about the association
between Allergic Rhinitis and Chronic Rhinosinusitis.
One theory hypothesised is that allergy causes edema
of the mucosa, which obstructs the osteomeatal complex
and affects mucocilliary transport, and possibly induces
rhinosinusitis.12 Another theory proposed that there is
significant inflammation (eosinophils) in the maxillary sinus
of allergic patients during the season than out of season.12,13

Endoscopic sinus surgery is primarily of indirect benefit
in allergic rhinitis patients who present with concomitant
rhinosinusitis, sinonasal polyposis, or allergic fungal
sinusitis. The goal of endoscopic surgery is to maximize the
nasal patency and to alleviate the effects of edematous ostia.
Obstruction in the osteometal unit hampers mucociliary
drainage leading to chronic sinusitis. The microanatomy
of osteomeatal complex and other hidden areas can be
easily defined by CT scan paranasal sinuses which acts
as a roadmap for surgery. Functional endoscopic sinus
surgery brings about restoration of natural mucociliary
clearance mechanism, drainage and aeration of sinuses,
and resolution of apparently irreversible polypoidal mucosa
without interfering with the normal mucosa of the sinuses.
Surgical reduction of polyposis and maximal opening of air
cells and ostia will assist with medical and topical therapies,
while reducing recurrent bouts of sinusitis.14 This is of
utmost importance in allergic rhinitis patients to enhance
the quality of life. Endoscopic interventions may also be
combined with turbinoplasty to provide benefit in more
difficult or advanced cases of allergic rhinitis, in which
turbinate reduction alone may be inadequate.

Importantly, FESS provides the opportunity to open
windows into the sinuses that did not previously exist,
thereby improving the application of post-operative medical
treatments, including steroids.15,16 The addition of these
windows might explain the differences in post-operative
improvement when compared to those patients with no
prior surgeries. With optimal surgical intervention (and
post-operative medical management), FESS is an extremely
effective treatment of Chronic Rhinosinusitis. Patient-based
outcome measures, such as the SNOT-22, are helpful tools
for quantifying changes in clinical symptoms and can be
used to predict extent of post-operative improvement. As
it is validated from Hopkins and colleagues, Sino Nasal
Outcome Test – 22 (SNOT-22) has become the reference
questionnaire to estimate the health status and health-related
quality of life in CRS.17

5. Conclusion

Allergic rhinitis is a very common condition. When
allergic rhinitis is poorly controlled, it contributes to
the development of chronic sinusitis and nasal polyposis.
The key surgical objective of treating allergic rhinitis
with chronic sinusitis and nasal polyposis is to augment
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the nasal airway by primarily reducing turbinate tissue,
correcting septum and endoscopic sinus surgery involving
uncinectomy, anterior ethmoidectomy, MMA and posterior
ethmoidectomy for polyps, thereby alleviating the most
common complaint of nasal obstruction. FESS is effective
in controlling symptoms of allergic rhinitis with chronic
sinusitis and nasal polyposis. Our clinical study supports
the hypothesis that FESS has a positive influence in patients
with allergic rhinitis and chronic sinonasal polyposis.
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