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ABSTRACT

Background: A thorough assessment of nasal obstruction remains a matter of debate with no accepted subjective and
objective measurement tools. The purpose of this study was to use a cost-effective tool for objective assessment of nasal
obstruction and compare it with subjective scores.

Methods: This was a longitudinal, prospective study conducted at a tertiary care center on patients undergoing
septoplasty for deviated nasal septum (DNS) from March 2016 to August 2017. All patients were assessed pre- and
post-operatively at 3 months with nasal peak inspiratory flow, sino-nasal outcome test (SNOT-22) and nasal obstruction
symptom evaluation (NOSE) questionnaire to determine post-operative improvement and correlation between objective
and subjective scores.

Results: 64 patients were included in the study with 16 females and 48 males. Male patients had higher peak nasal
inspiratory flow (PNIF) score post-operatively. Younger patients (less than 25 years) showed significant subjective
improvement compared to older patients post-operatively using NOSE questionnaire. Significant improvement in PNIF,
SNOT-22 and NOSE scores post-operatively using paired student-t test. There was moderate correlation between PNIF
values and subjective scores before surgery and excellent correlation between the subjective SNOT-22 and NOSE
scores before and after surgery.

Conclusions: PNIF is a cheap, portable, and convenient method for assessing nasal patency. Subjective and objective
scores have good correlation, with improvement in all scores post-surgery. Men may show more objective improvement
and early intervention at younger age may provide more subjective improvement.
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INTRODUCTION on objective and subjective evaluation methods.

Nasal obstruction being a common complaint has
significant impact on quality of life.}? The cause of nasal
obstruction may be due to nasal septal deformity, inferior
turbinate hypertrophy, nasal valve narrowing or a
combination of these.®* Identification of the cause of nasal
obstruction is therefore critical before surgical intervention
to avoid unsatisfactory outcomes.

Objective assessment of the nasal airway can provide
additional information about the cause of nasal
obstruction. Currently, indication for septoplasty is based

Subjective evaluation is performed based on symptom
scores such as a visual analog scale and quality of life as
assessed using the nasal obstruction symptom evaluation
(NOSE) scale.>6

Objective evaluation is based on nasal tests, such as
rhinomanometry, acoustic rhinometry, peak nasal
inspiratory flow (PNIF), and computed nasal resistance.”®

A thorough assessment of nasal obstruction remains a
matter of debate because its objective assessment is

International Journal of Otorhinolaryngology and Head and Neck Surgery | January 2023 | Vol 9 | Issue 1  Page 33



Varghese KA et al. Int J Otorhinolaryngol Head Neck Surg. 2023 Jan;9(1):33-38

controversial and there is no agreement on an accepted
measurement tool 212

Hence, our study aims at assessing patients undergoing
septoplasty, subjectively by nasal obstruction and
septoplasty effectiveness score and sino-nasal outcome
test (SNOT-22) and objectively by measurement and
comparison of PNIF before and after surgery to determine
patient’s quality of life and measure outcome of surgical
intervention.

METHODS
Study type

It was an original research - self-funded, longitudinal and
prospective study.

Study place

The study was conducted at Pushpagiri Institute of
Medical Sciences, Thiruvalla, Kerala, India.

Duration

The duration of the study was from March 2016 to August
2017.

Sampling technique

Purposive sampling with inclusion and exclusion criteria
was used.

Aim and objectives

Aim and objectives of the study were: to compare pre-
operative and post-operative nasal peak inspiratory flow in
patients undergoing septoplasty for deviated nasal septum
at a tertiary care hospital in south Kerala; and to determine
the subjective functional improvement after septoplasty
for deviated nasal septum using SNOT-22 and nasal
obstruction and septoplasty effectiveness  score
questionnaire.

Inclusion criteria

Patients undergoing septoplasty in the hospital from
March 2016 to August 2017 were included in the present
study.

Exclusion criteria

Patients with septoplasty in combination with sinus and
other surgeries, age less than 18 years and more than 55
years, patients lost to follow up, patients on medications
causing nasal congestion, and patients with obstructive and
restrictive lung diseases were excluded.

All patients in inclusion criteria were assessed pre- and
post-operatively at 3 months with the following
parameters.

Nasal peak inspiratory flow measurement

Measured with in-check portable inspiratory flow meter
pre-operatively and post-operatively at 3 months (Figure
1). Maximum inspiratory effort at the end of a full
expiration with mouth closed, with mask in seated
position. Highest of 3 values was taken.

Figure 1: In-check portable inspiratory flow meter
and face mask.

SNOT-22 questionnaire

This questionnaire has 22 symptoms. Patients rate each
item from 0 (no problem) to 5 (problem as bad as it can
be). The maximum points in the SNOT-22 is 22x5 = 110
points (Table 1).

NOSE

Patients rate five symptoms from O (not a problem) to 4
(severe) and total score calculated out of hundred by
multiplying the points by 5 (Table 2).

For statistical analysis all the variables were categorized as
follows - age group: less than 25, 25 to 40 and above 40
years; PNIF group: less than 150 and 150 and above;
SNOT — 22 group [ pre-operative]: 0-25, 26-50, above 50;
NOSE QN group [pre-operative]: 0-25, 26-50, 51-75, 76-
100; SNOT-22 group [post-operative]: less than 10 and
more than or equal to 10; and NOSE QN group [post-
operative]: less than 15, 15-25 and more than 25.

A two tailed paired sample t-test was done to analyze pre-
and post-surgical values for NOSE and SNOT-22 scores.
The preoperative and postoperative flow rates and SNOT-
22 scores were compared using paired t-test. The
responses of NOSE questionnaire were compared using
Chi square test. P value of <0.05 was considered
significant.
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Table 1: SNOT-22 questionnaire.

Vari [\[o] &F:1 Very mild Mild Moderate  Severe As bad as
ariables .

problem  problem problem  problem problem it can get
Need to blow nose 0 1 2 3 4 5
Nasal blockage 0 1 2 3 4 5
Sneezing 0 1 2 3 4 5
Running nose 0 1 2 3 4 5
Cough 0 1 2 3 4 5
Post nasal discharge 0 1 2 3 4 5
Thick nasal discharge 0 1 2 3 4 5
Ear fullness 0 1 2 3 4 5
Dizziness 0 1 2 3 4 5
Ear pain 0 1 2 3 4 5
Facial pain / pressure 0 1 2 3 4 5
Decreased sense of smell/taste 0 1 2 3 4 5
Difficulty falling asleep 0 1 2 3 4 5
Wakes up at night 0 1 2 3 4 5
Lack of good sleep 0 1 2 3 4 5
Wakes up tired 0 1 2 3 4 5
Fatigue 0 1 2 3 4 5
Reduced productivity 0 1 2 3 4 5
Reduced concentration 0 1 2 3 4 5
Frustrated/restless/irritable 0 1 2 3 4 5
Sad 0 1 2 3 4 5
Embarrassed 0 1 2 3 4 5

Table 2: NOSE questionnaire.
. Not a Very mild Moderate Fairly bad  Severe
Variables
problem problem problem problem problem

Nasal congestion or stuffiness 0 1 2 3 4
Nasal blockage or obstruction 0 1 2 3 4
Trouble breathing through the nose 0 1 2 3 4
Trouble sleeping 0 1 2 3 4
Unable to get enough air through 0 1 2 3 4

nose during exercise or exertion

RESULTS

64 patients were included in the study with 16 females
(25%) and 48 males (75%). 31 patients were below 25
years, 24 patients between 25 to 40 years and 9 patients
above 40 years (Table 3).

Demographic variations

Significant difference was noted using Pearson chi-square
test only in the post-operative PNIF with regards to sex of
the patient (p value = 0.025), with male patient showing
significant objective improvement. However, there were
no significant differences noted in pre- and post-operative
NOSE and SNOT-22 scores with respect to gender (Table
4). Significant improvement was noted in younger patients
post operatively using NOSE questionnaire (p value=
0.037) by Pearson chi-square test (Table 5 and 6), however

SNOT-22 and PNIF demonstrated no difference in
outcome with respect to age.

Surgical outcome

Two tailed student — t test value was found to be 10.873,
10.789 and 15.237 for PNIF, SNOT - 22 and NOSE QN
respectively with degree of freedom of 63 and p value of
0.001 for PNIF, SNOT-22 and NOSE QN demonstrating
statistically significant improvement in all 3 scores after
surgery (Table 7 and 8).

Correlations

The Pearson correlation between PNIF pre-operative and
SNOT-22 pre-operative was -0.320 showing moderate
correlation between the two tests. The Pearson correlation
between PNIF pre-operative and NOSE QN pre-operative
was -0.346 showing moderate correlation between the two
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tests. The Pearson correlation between SNOT-22 and
NOSE QN pre-operatively and post-operatively was found
to be 0.719 and 0.660 respectively showing excellent
correlation between the two subjective tests. The non-

parametric spearman’s correlation between SNOT-22 and
NOSE QN pre-operatively and post-operatively was found
to be 0.699 and 0.685 showing excellent correlation
between the two subjective tests.

Table 3: Descriptive measures.

Parameters Minimum Maximum Standard deviation
Age 17 53 28.12 9.792

PNIF pre-operative 50 250 105.16 44,757

SNOT pre-operative 2 75 24.66 16.868

NOSE pre-operative 10 100 50.62 24.454

PNIF post-operative 60 260 131.09 39.244

SNOT post-operative 0 24 7.14 5.631

NOSE post-operative 0 40 14.53 10.973

Table 4: Cross tabulation sex and PNIF.

pre-operative nost-operative

Gender

Less than 150 150 and above Less than 150 150 and above
Female 15 1 15 1
Male 38 10 31 17
Total 53 11 46 18

Table 5: Cross tabulation age and NOSE QN pre-operative.

NOSE pre-operative

Age (years) 0-25 2650 5175  76-100 fotal
Below 25 5 16 5 5 31
25- 40 5 6 6 7 24
Above 40 0 5 3 1 9
Total 10 27 14 13 64

Table 6: Cross tabulation age and NOSE QN post-operative.

NOSE score post-operative

Age (years) Less than 15 15-25 More than 25 fotal
Below 25 13 18 0 31
25-40 10 8 6 24
Above 40 5 3 1 9
Total 28 29 7 64

Table 7: Paired sample statistics.

Pair 1
PNIF pre 105.16 64 44,757 5.595
PNIF post 131.09 64 39.244 4.905
Pair 2
SNOT pre 24.66 64 16.868 2.108
SNOT post 7.14 64 5.631 0.704
Pair 3
NOSE pre 50.63 64 24.454 3.057
NOSE post 14.53 64 10.973 1.372
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Table 8: Two tailed student - “t’ test.

Pairs Parameters

Pair 1 PNIF pre - PNIF post

Pair 2 SNOT pre - SNOT post

Pair 3 NOSE pre - NOSE post
DISCUSSION

Deviated nasal septum causing nasal obstruction has
significant impact on quality of life. The accepted
objective methods of measuring the nasal airflow are
costly and not readily accessible.

The present study comprised of 48 males and 16 females
who underwent septoplasty after meeting the inclusion
criteria with a male to female ratio of 3:1. The PNIF score
in males showed significant improvement after septoplasty
compared to females. There were no other significant sex
related changes in the subjective or objective scores.
Younger patients showed significant subjective
improvement compared to older patients in post-operative
assessment using NOSE questionnaire. There were no
other age-related significant changes in the subjective or
objective scores. Significant improvement in objective
PNIF values and subjective (SNOT-22 and NOSE
questionnaire) values was noted after septoplasty when
compared to before surgery using paired student-t test,
with significant improvement in quality of life for the
patient similar to a study by Marais et al.*®

There was moderate correlation between PNIF values and
subjective scores before surgery and excellent correlation
between the subjective scores (SNOT-22 and NOSE
questionnaire) before and after surgery, which was in
contrast to studies by Hsu et al and Manger et al which
demonstrated no correlation between subjective and
objective scores for nasal obstruction.'*°

While outcome of septoplasty using both subjective and
objective scores showed significant improvement, younger
patients had more subjective improvement using NOSE
score compared to chronic patients even though objective
PNIF values were comparable. Hence early intervention is
advisable.

The study was not without limitations. The small sample
size, lack of long-term follow-up, disproportionate gender
distribution and purposive sampling with possibility of
observer bias are some factors which may limit this study.

CONCLUSION

Peak nasal inspiratory flow measurement is a cheap,
portable, and convenient method for assessing the nasal
patency in patients with deviated nasal septum and to
assess the improvement in nasal flow after septoplasty.
PNIF measurement showed moderate correlation with the
subjective scores for assessing nasal patency. There was

t df Sig. (2-tailed
-10.873 63 0.001
10.789 63 0.001
15.237 63 0.001

significant improvement in the nasal flow following
septoplasty using peak nasal inspiratory flow measurement
in all patients although the difference was more marked in
men. There was significant improvement in the quality of
life of patients who underwent septoplasty for deviated
nasal septum which was assessed using SNOT-22
questionnaire and NOSE questionnaire. However, we
advise early intervention since younger patients had more
subjective improvement by NOSE questionnaire
compared to older chronic patients.
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