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Background: Not much is known about long-term satisfaction of septoplasty. The goal of this study was to assess disease

specific quality of life outcomes as well as satisfaction at more than 10 years follow-up after septoplasty.

Methods: The study was conducted as a retrospective questionnaire study (based on the NOSE scale) in which a question-

naire was sent to every patient and followed up by a telephone interview conducted in a tertiary otorhinolaryngologic clinic.

Results: Out of 369 patients who underwent septoplasty, 238 accepted to participate of which 222 were eligible. We found

a significant reduction in NOSE score from 56.9 before surgery to 31.9 at follow-up. 68.0% experienced improved nasal bre-

athing and 55.9% were satisfied with the overall outcome. Predictive analysis showed that only severity of symptoms before

surgery was predictive of all final outcome parameters.

Conclusions: Long-term outcome of septoplasty appears to be in line with shorter follow-up. Surprisingly a sizable difference

was noted between rate of satisfaction and improvement in nasal breathing. It is important that the surgeon and patient

have the same expectations to septoplasty as to avoid any inappropriate disappointment, which is more likely to occur if

symptoms are not severe.
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Introduction

Surgical and medical treatments for nasal obstruction are a com-
mon part of rhinology practice. A common cause is a deviation
of the nasal septum, which has a reported prevalence of up to
80% in the general population . Nasal obstruction can also

be caused by other conditions, such as turbinate hypertrophy,
adenoid hypertrophy, mucosal congestion, and nasal polyposis.
The definitive treatment for a deviated nasal septum is surgical
correction, and septoplasty is one of the most commonly per-
formed surgical procedures by otolaryngologists. Nasal airway
blockage due to septal deviation may present in various degrees
of severity and operation is indicated to improve quality of life
through alleviation of symptoms (mouth breathing, snoring,

apnea, rhinosinusitis, etc.). However, the long-term outcome of
this procedure and its impact on the quality of life has not been
clearly established @.

Outcome after septoplasty may be assessed by objective and sub-
jective measures. Many methods of objective nasal airway evalu-
ation have been proposed including rhinomanometry, acoustic
rhinometry, and nasal peak flow. These methods have produced
mixed results regarding prediction of outcome after septoplasty
and there is no agreement on a measurement tool ),

There have been several prior studies of patients’ outcome after
septoplasty. Most studies using objective and subjective outco-
mes have supported that septoplasty is effective in achieving
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the outcomes measured, but most studies, both retrospective
and prospective, have had a short follow up of an average of 6 -
36 months 573, One study with a follow up of 9 years showed a
reduction in the percentage of symptom free patients over time
(4, Studies using general health questionnaires have failed to
demonstrate changes in patients’ quality of life after nasal septal
surgery and are not very useful to assess patient benefit 2. A
disease specific quality of life instrument has been developed
for use in nasal obstruction (NOSE scale) for use in prospective
studies 9.

The aim of this study was to measure patient satisfaction and
symptoms of nasal obstruction using an adapted NOSE scale 11
years after nasal septal surgery with or without additional nasal
surgery in a university hospital setting.

Materials and methods

Setting

This study was performed in a university hospital setting (secon-
dary and tertiary referral center).

Inclusion criteria

Patients who underwent septoplasty in the period of January
1999 and December 2000 were all included in this retrospec-
tive study when the indication was nasal obstruction and/or
snoring. This included patients undergoing septoplasty alone or
in combination with other nasal surgery to represent a typical
population representing with nasal obstruction.

Exclusion criteria

Patients whose indication for septoplasty was not nasal obstruc-
tion or snoring were excluded. Patients with sinus surgery either
before or after septoplasty and patients with acute nasal trauma
were excluded from the study. Patients who in the follow-up
period had broken their nose were also excluded.

Study design
The study was conducted as a retrospective questionnaire survey.

Outcome measures

In spring 2011, all patients were sent a postal questionnaire
and asked about their main indications for surgery. The patients
were asked about symptoms of nasal obstruction before
surgery, using an edited NOSE scale, which used a 5 point scale
from 0-4 9, The NOSE scale has been validated for specific

use in patients with nasal obstruction in prospective studies
why certain alterations were needed to fit the cross-sectional
approach of this study. The NOSE scale includes 5 questions
but our survey was supplied with a couple of extra questions
previously used in other studies. The patients were also asked
about various measures of their satisfaction, and they also had
to grade their change in nasal airway breathing and state how

pleased they were with the overall final result on a likert scale
from 0-4 (Figure 1).

Statistical analysis

Nonparametric analysis (Wilcoxon signed rank test) was used
to compare retrospectively acquired baseline and present
follow-up NOSE scores. For two unpaired groups of data, the
Mann-Whitney U test was used. Linear regression using forward
entry of variables after confirming normal distribution of the
dependent variable was used to evaluate predictive factors of
improvement in NOSE score. The nonparametric spearman cor-
relation coefficient was used to evaluate bivariate associations.
A two-tailed p value less than 0.05 was considered statistically
significant.

Results

A total of 506 patients underwent nasal septal surgery alone or
in combination with other nasal procedures over a 24-month
period between January 1999 and December 2000. Fifty-seven
case notes were missing, and a review of the remaining case
notes identified that 9 had concomitant sinus surgery and 5

had acute nasal trauma. Of the 435 remaining patients, 21 were
dead, 32 had emigrated and 13 had no known address. There-
fore, a postal questionnaire and information letter was sent to
369 patients, which stated that they were going to be contacted
by telephone in the near future. We were able to contact 243

of the 369 (66%) patients of which 5 declined to participate.
Sixteen patients were excluded after the interview: 9 patients
indicated that their main indication for surgery was other than
nasal obstruction or snoring, while 7 had broken their nose after
surgery.

In total, there were 222 of 243 (91%) patients available for
analysis, 157 (71%) were male and the mean age at surgery

was 35 (range 15-64). The mean follow-up time was 11.3 years
(range 10.3-12.2). Sixteen (7.2%) had concomitant rhinoplasty
and 7 (3.2%) had concomitant inferior turbinectomy. Twenty-five
(11.3%) patients had previously had septoplasty and together
with 7 patients who had a new septoplasty in the follow-up
period, a total of 30 patients had the operation more than once.
When comparing those who participated and those who did not,
there was a difference in mean age (35.47 vs 31.65 p < 0.01) and a
higher percentage of women participated (29% vs 18% p = 0.02).

There was a statistically significant improvement in NOSE score
at follow up (Table 1). In total, 151 (68.0%) patients felt that their
nasal breathing had improved, whereas 71 (32.0%) patients felt
that it had not improved (including 4 who felt that it had worse-
ned). A total of 124 patients (55.9%) were either pleased or very
pleased with the final outcome of the operation. Sixty patients
(27.0%) were unsatisfied with the operation and 38 (17.1%) were
in between (in total 44.1% not pleased). Twenty-seven (12.2% of
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Figure 1. Items on the NOSE scale and items using a likert scale.

Not a problem

1. Nasal obstruction 0 1
2. Nasal congestion 0 1
3. Trouble breathing through 0 1
nose

4.Trouble sleeping 0 1
5. Unable to get enough air 0 1
through my nose during

exercise

6. Mouth dryness 0 1
7. Epistaxis 0 1
8. Anosmia 0 1

Very mild problem

Long term patient’s satisfaction after septoplasty

Moderate problem Fairly bad problem Severe problem

2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3

2 3 4

How satisfied are you with the overall final result of your surgery, where 0 is very unsatisfied and 4 is very pleased?

0 1

2 3 4

How much of a problem were the following conditions for you? Before surgery and now? NOSE score calculations were based on the 5 first questions.

the entire group) patients who indicated that they had impro-
ved nasal breathing were not satisfied with the result (Figure 2).

Evaluation of predictive factors showed that the only inde-
pendent predictive factor for improvement in NOSE score was
pretreatment NOSE score, especially sub score ‘nasal obstruction’
(p < 0.001). The pre-surgery NOSE score, however, was not cor-
related with the overall satisfaction rate. Only the severity of sub
score ‘nasal obstruction’ was correlated with a subjective feeling
of nasal breathing improvement (p < 0.001) as well as overall
satisfaction (p = 0.028) (Table 2). A meaningful cut-off value for
preoperative NOSE score was not possible to find using Retrie-

ver Operating Characteristics curve.

When looking at the 7 patients who had a new septoplasty in
the follow-up period 5 (71.4%) had subjective improvement in
nasal breathing and were pleased with the outcome, which was
not statistically significant when compared to the remaining
sample. In total, 30 patients had more than one septoplasty and
when compared to patients with only one surgery, no statistical
difference was found. However, a trend towards higher pre-and
post-surgery NOSE score was seen in patients with more than
one surgery. Likewise, no difference was observed in overall
satisfaction rate or subjective improvement in nasal breathing.

There was a significant difference in overall satisfaction rate
between smokers who had quit at follow-up and continuing
smokers with a higher rate of satisfaction seen in the group who

had quit (Table 3). Smoking status at follow-up was correlated
with less overall satisfaction (p = 0.037) but was neither cor-
related with a lower rate of improvement in nasal breathing, nor
with significant changes in NOSE score. There was no correlation
with previous nasal trauma or allergic rhinitis and any outcome
parameter. Likewise, no demographic (age, gender) or treat-
ment related (rhinoplasty, turbinectomy, same-day surgery vs.
inpatient, antibiotics administered) variable was associated with
the outcome.

Discussion

An ideal tool for evaluation of septoplasty does not exist.
Outcome research is becoming a significant factor in analysis of
clinical practice, and patients’ selection often relies on clinical
judgment alone. Physical examination and various quantita-
tive measures of the nasal airway do not necessarily correlate
with symptoms (%, Because septoplasty is a procedure gene-
rally performed to improve nasal symptoms, a nasal-specific
questionnaire provides a reasonable approach to the determi-
nation of outcome. There have been both retrospective as well
as prospective survey studies and the general success rate has
been reported to be between 65 - 89% 2371013, However, these
studies have all had a short follow up (6 - 42 months) compared
to this study.

Of the current patients, 68.0% experienced improved
nasal breathing and the overall satisfaction rate was 55.9%.
A patient’s poor rating of a surgical result may indicate poor
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Figure 2. Overall satisfaction after septoplasty.

U
Satisfied Not satisfied Shve
5599 44.1%
Improved
12.2%

surgical technique, inappropriate surgical procedure selection
or unrealistic expectations. A study has shown that about 45%
of unsatisfied patients after septoplasty had nasal stenosis
caused by septal deviation 7). If true, it would mean that
almost half of unsatisfied patients are potentially unsatisfied
because of issues directly related to the procedure itself.
However, 30 patients underwent more than one septoplasty
and there was no difference in the outcome for these patients
when compared to the rest, which indicates that the surgical
technique was probably not critical to the overall patient
dissatisfaction. The problem is, therefore, much more likely to
be a combination of inappropriate procedure selection and
unrealistic expectations. In this study, it is found that 12% of
all patients experienced improved nasal breathing but were
still not satisfied with the outcome. If nothing is gained from
a surgical procedure, disappointment is obvious but expecta-
tions before surgery should be set so that any improvement
in nasal symptoms results in a satisfied patient. On the other
hand, some investigators believe that regardless of the severity
of septal deviation, most patients benefit from septoplasty
because a contributing factor in the pathogenesis of chronic
rhinosinusitis is eliminated 9.

Predictor analysis revealed that the severity of symptoms
before surgery was predictive of a better outcome after septal
surgery. This goes well with commonsense that the worse the
symptoms the more potential for improvement. A previous
study has shown female gender and previous nasal surgery to
be associated with worse outcome, which we were unable to
find in this study @. Smoking status at follow-up was associa-
ted with a higher satisfaction rate, but surprisingly, there was
no significant difference in NOSE score change or feeling of
improved nasal breathing. Smokers who had quit smoking at
follow-up had a higher satisfaction rate than continuing smo-
kers. The higher satisfaction rate remains unexplained and as
this study was not aimed to test this hypothesis it can only act
as pilot data for future studies. A prospective study has shown
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To the left: Satisfied patients have stated to be pleased or very pleased.
Not satisfied patient have stated to be very unsatisfied, unsatisfied

or in-between. To the right: The not satisfied group is split in two
groups based on change in nasal breathing. Of all patients 12.2% have

improved nasal breathing but are not satisfied with the result.

that patients without allergic rhinitis have a larger improve-
ment after septoplasty; we, however, were not able to find any
significant difference between patients with or without allergic
rhinitis @. It should be noted though, that we defined allergic
rhinitis only by self-reports and no allergy testing was done as
in the prospective study. A randomized study has shown that

a better result is achieved if concomitant turbinectomy is done
in patients with compensatory inferior turbinate hypertrophy
19, In this study, only 7 patients had the procedure done and
could, therefore, not be evaluated properly.

A prospective study has suggested that patients tend to rate
the results of their septal surgery increasingly less enthusias-
tically as time progresses. Also, the initial amelioration of the
nasal ventilation felt in the first months or years after surgery
is progressively devaluated by the patients with the passing
of time, particularly if other causes for nasal obstruction, such
as chronic rhinitis and rhinosinusitis, coexist . They found a
drop in symptom free patients from 51% at 9 months follow-
up to 26% at 9 years follow-up. The patients in this study were
not asked whether they were symptom free, but in the original
NOSE study nonrhinologic patients had a mean NOSE score
of approximately 10 %, With this definition, 25.7% of patients
were free of symptoms at follow-up in the current study,

Table 1. NOSE scores before surgery and at follow-up.

56.9 (18.9)
31.9(23.9)

Before surgery

At follow-up

Values are mean (SD); Higher score indicates worse nasal obstruction.

*p < 0.001 compared with before surgery.
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Table 2. Correlation between Nasal obstruction score before surgery and final outcome parameters.

‘Nasal obstruction’ score

NOSE score improvement

Improvement in nasal breathing

Pleased with result

0 3.1(8)
1 9.4 (9)
2 15.3 (60)
3 25.8 (98)
4 42.5 (47)

37.5% 37.5%
55.6% 33.3%
60.0% 50.0%
71.4% 60.2%
78.7% 61.7%

NOSE scores are mean improvement, (N) is number of patients. Percentages are positive outcome based on the likert scales.

Table 3. Smoking cessation and final outcome parameters.

Stopped smoking Still smoking

NOSE score before surgery 62.0 (21.2) 60.7 (17.9)
NOSE score at follow-up 29.8 (24.3) 37.5(25.3)
% with improved nasal breathing 72.5% 61.3%
% who are pleased with result 70.0% 43.5%"

NOSE score values are mean (SD). * p = 0.022

which is identical to their result. At 9 years of follow-up, 69%
were satisfied with the result, however, their definition of a
satisfied patient was one who had improved nasal breathing
and the patient’s own subjective satisfaction was not evalu-
ated. As such, our rate of improvement in nasal breathing is
exactly the same. Another study with 37 patients and a 10 year
follow-up had a satisfaction rate of 84% where patients were
selected based on rhinomanometry, in which patients with
nasal obstruction due to mucosal swelling were excluded from
treatment 29, This indicates that a stricter selection of patients
preoperatively may lead to higher satisfaction. It would be
optimal if a simple tool as the NOSE score could be used for
patient selection, however, no cut-off value could be found in
our study; however, our study was not designed to test this. We
do not undermine the value of quantitative measures of nasal
obstruction, and objective measurements such as Rhinomano-
metry or Acoustic Rhinometry are possible candidates but still
no consensus exists regarding this subject and the focus of this
study was on the subjective measures.

Although the current study aimed to evaluate septoplasty
outcome in a natural clinical setting, the results of this study
should be evaluated with some caution. First, we were only

able to contact and include 63% of eligible patients. It is
unclear whether this unwillingness indicates satisfaction or
dissatisfaction with the results of the procedure. The participa-
ting patients had a slightly higher mean age and we were able
to contact a higher proportion of women. These demographic
parameters, however, were not associated with any outcome
parameter and were therefore not considered to be an impor-
tant finding. Another weakness of this study is its retrospective
design asking patients to remember how their nasal symptoms
were 11 years ago. It is difficult to predict in which direction
this recall bias has skewed the results of this study but from
studies comparing retrospective and prospective assessments,
itis known that retrospective assessment in general leads to a
slight overestimation of treatment effects ?'22, Still what mat-
ters in the end, regardless of ‘objective/surgical success, is the
subjective satisfaction of the patient, which is not affected in
our study.

In conclusion, surgeons should be careful when evaluating
patients for septoplasty, as successful straightening of the
septum does not necessarily solve the patient’s problem. It is
important that the surgeon and patient have the same expec-
tations to what can be achieved with a septoplasty as to avoid
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inappropriate disappointment. Patients with worse symptoms
tend to have a larger subjective improvement and, therefore,
also higher satisfaction rate. Smoking cessation may be benefi-

cial for final satisfaction.

Further studies are needed for the establishment of valid me-
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