
Long-Term Evaluation of Nasal Septoplasty
Followed by Inferior Turbinate Cauterization for
the Treatment of Nasal Obstruction Using
Objective and Subjective Methods
Konstantinos Valsamidis1 Konstantinos Titelis1 Dimitrios Rachovitsas2 Iordanis Konstantinidis3

Konstantinos Markou3 Stefanos Triaridis2

1Department of Otorhinolaryngology, Georgios Gennimatas General
Hospital, Thessaloniki, Greece

21st University Department of Otorhinolaryngology, AHEPA
University Hospital, Aristotle University of Thessaloniki,
Thessaloniki, Greece

32nd University Department of Otorhinolaryngology, Geniko
Nosokomeio Thessalonikis Papageorgiou, Thessaloniki, Greece

Int Arch Otorhinolaryngol 2018;22:284–290.

Address for correspondence Konstantinos Valsamidis, MD, MSc,
Department of Otorhinolaryngology, Georgios Gennimatas General
Hospital, Ethinikis Amynis 41 Thessaloniki 54635, Greece
(e-mail: kosvals@hotmail.com).

Keywords

► nasal obstruction
► septoplasty
► acoustic rhinometry
► quality of life

Abstract Introduction Nasal septoplasty is considered the treatment of choice for nasal
obstruction due to septal deviation. An ongoing discussion among rhinologists is
whether it is reasonable to perform objective measurements of nasal patency pre or
postoperatively routinely.
Objective The primary aim of this study was to identify the short- and long-term
functional benefits for patients undergoing septal surgery, as assessed by acoustic
rhinometry (AR). The secondary goal was to evaluate the short- and long-term
perception of symptom relief and disease-specific quality of life (QoL) outcomes on
the part of the patients.
Methods This was a prospective observational study in which AR was utilized for the
assessment of nasal patency preoperatively and1, 6 and36months after septoplasty. Total
40 patients who underwent septoplasty filled out the Nasal Obstruction Septoplasty
Effectiveness (NOSE) questionnaire and the Glasgow Benefit Inventory (GBI) to assess their
subjective improvement in nasal obstruction symptoms and the changes in their QoL.
Results There were statistically significant improvements in nasal patency, mean
postoperative NOSE and GBI scores postoperatively. However, there was no correlation
between the mean NOSE and GBI scores and the AR measurements. Furthermore, the
GBI scores tended to decrease as the postoperative period increased.
Conclusion The present study confirms that septoplasty significantly increases nasal
patency and causes a significant subjective improvement in nasal obstruction symptoms.
The absence of a statistically significant correlation among the objective measurements,
the symptom scores, and the patients’ low GBI scores indicates that factors other than the
anatomical findings may also contribute to the patients’ perception of QoL.
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Introduction

In patients with nasal and sinus disease, nasal obstruction is
themost common complaint.1Deviation of the nasal septum
is one of the most frequent causes of nasal obstruction, and
nasal septoplasty is considered the definitive treatment for
septal deviation.2,3 As the symptoms do not necessary
correlate to the clinical findings, criteria for the objective
assessment of nasal airway patency are required for an
accurate diagnosis, an appropriate therapy, and an evalua-
tion of the results. The gold standard would be a reprodu-
cible, quantifiable, objective test with a strong correlation to
the subjective perception of nasal airflow. Considering the
complexity and variability of the subjective feeling of nasal
airway patency, one may reasonably wonder whether such a
test will ever be available.4 Additionally, health care provi-
sion has become increasingly shaped by the patients’ needs
and preferences. In recent years, a shift in emphasis toward
patient-oriented outcome measures is evident.5–11 Several
previous studies report on subjective and objective outcome
measures after septoplasty. However, most of them were
retrospective or based on the physicians’ clinical findings
and not on patients’ subjective symptoms, and did not
investigate the long-term results of nasal septoplasty.1,2,5–12

The primary aim of this study is to identify any long-term
functional benefits of nasal septal surgery, by providing evi-
dence of a change in nasal airway patency as assessed by the
objective method of acoustic rhinometry (AR). Moreover, we
evaluated the patients’ perception of the surgical benefits by
measuring the impact of the procedure on their disease-
specificqualityof life (QoL) shortlyaswell as longafter surgery.

Materials and Methods

A prospective observational study was performed with 40
consecutive patients presenting to a district general hospital
for septoplasty during a 6-month period (from Decem-
ber 2013 to June 2014). All patients included in the study
were followed-up for at least three years and were available
for statistical analysis. According to the inclusion criteria, we
enrolled patients aged � 18 years with chronic nasal ob-
struction (lasting for at least 6 months) and nasal septum
deviation upon clinical examination. The symptom of nasal
obstruction should be persistent after a four-week trial of
medical management that includes topical nasal steroids,
topical or oral decongestants, or an oral antihistamine/
decongestant combination. We excluded from this study
patients: with a history of sinonasal malignancy, history or
clinical evidence of chronic sinusitis, allergic rhinitis, a
history of radiation therapy to the head and neck, acute
nasal trauma or fracture in the past three months, septal
perforation, craniofacial syndrome, nasal valve collapse,
adenoid hypertrophy, Wegener granulomatosis, sarcoidosis,
uncontrolled asthma, those pregnant, and those who had
undergone other ENT procedures such as rhinoplasty and
sinus surgery concomitant to septal surgery. All patientswho
met the eligibility criteria and agreed to participate gave
signed informed consent andwere enrolled in the study. The

study protocol was approved by the institutional Review
Board (under no 273 /01.10.2013).

The patients were classified into three groups based on the
severity of the septum deviation: a) grade I: mild deviation –

less than half the total distance to the lateral nasal wall; b)
grade II:moderate deviation –more than half the distance but
not touching the lateral nasal wall; and c) grade III: severe
deviation – deviation touching the lateral nasal wall. This
classification was proposed by Jin et al.13 The patients were
asked about their symptoms and disease-specificQoL. In order
toassess theseoutcomes,weutilizedtwopreviouslypublished
questionnaires, which were translated and validated into the
Greek language and used in accordance with previously pub-
lished studies (The Nasal Obstruction Septoplasty Effective-
ness [NOSE] scale, which is a validated scale to measure nasal
obstruction symptoms, and the Glasgow Benefit Inventory
(GBI), which is an ear, nose and throat [ENT] post-intervention
questionnaire). The GBI consists of three subscales that assess
the influence of the surgery on the patients’ physical health,
psychosocial function, and social interaction.14,15

Minimal cross-sectional areas (MCAs) at the first 2 cm
(MCA1) and between 2–5 cm (MCA2) into the nasal cavity
were recorded for the deviated side of nosewith the use of AR.

The operation technique was fixed and included a hemi-
transfixion incision followed by an elevation of the septal
mucoperichondrium in one or both sides, addressing all
areas of deviation, reshaping and/or removing the deviated
part of the cartilage. All patients also underwent a cauter-
ization of the inferior nasal turbinate that was intended to
reduce its size. All patients were followed-up for a clinical
assessment (ENT examination, AR) and filled out the NOSE
and GBI questionnaires 1, 6 and 36 months after surgery. All
surgeries were performed by the same consultant surgeon,
who was blinded to the patients’ NOSE and GBI scores both
before and after the treatment, and did not participate in the
collection of the questionnaires. Another clinician was in
charge of the data collection.

Statistical Analysis

The variables studied are presented as means with standard
deviation. The study required 40 patients in order to have a
two-tailed significance test, a significance level of 0.05 and a
power > 85% to detect a difference as small as 0.05 among
the means of the compared groups, for a standard deviation
of 0.1. After assessing the patients for normality with the
Shapiro-Wilk test, we used the independent sample t-test
and the paired sample t-test for the group comparison of the
data with normal distribution. When the data did not have
normal distribution, the Mann-Whitney U test and the
Wilcoxon t-test were used. The Kruskal-Wallis test was
used for the comparisons of data among more than two
groups. Spearman’s (rho) correlation coefficient was used to
check the correlations of the data. In agreement with other
studies,2 we used as criteria to measure the success of the
operation themedian postoperativeMCA1 andMCA2 values,
as well as the NOSE score. The patients were then divided
into two groups (above and below the criteria, which
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consisted of the patients with more and less successful
results respectively). The analysis of the GBI scores was
based on the comparison of these two groups. A p-value
< 0.05 was accepted as the statistical significance level.

Results

According to the sample size calculation, 40 patients who
met the eligibility criteria were included in the study. At the
end of the data collection period, all 40 patients (100%) filled
out their follow-up surveys and were available for data
analysis. Their mean age was 31.5 (range 18–55) years. Total
25 patients (62.5%) were male, and 15 (37.5%) were female.

The results of the AR were evaluated in the deviated side.
Regarding the postoperative MCA1 and MCA2 values of the
deviated side at 1, 6 and 36 months, they increased when
compared with the preoperative values (►Table 1). The pa-
tients had significant improvements in their nasal obstruction
symptoms after surgery. There was a very significant improve-
ment in the NOSE score 1, 6 and 36 months postoperatively.
However, the NOSE score 3 years after surgery was statistically
significantly higher than the samescore at 6months, indicating

amild worsening of the nasal symptoms (►Table 2). Addition-
ally, the GBI scores (total and subscales) of the patients in the
current study increased between the 1st and 6th months after
surgery with statistical significance. However, we should note
that these scores were not very high (< 32/100). Furthermore,
therewas a statistically significant decrease in GBI scores 6 and
36monthspostoperatively for thetotal aswellas for thegeneral
and physical health subscale scores (►Table 3).

In all three follow-up periods, there was no correlation
between the objective measurements (MCA1 and MCA2
values) and the changes in the subjective symptoms (NOSE
scores), and the objective measurements and the patients’
QoL (GBI scores;►Table 4). Finally, three years after surgery,
the patients were divided into two groups on three different
settings (above and below the criteria groups - based on the
median postoperative of the three variables: MCA1 and
MCA2 values and NOSE score), consisting of patients with
more and less successful results respectively. There was a
trend for the patients in the above the criteria group (for all
the settings) to have total GBI scores higher than the patients
in the below the criteria group. Better QoL was specifically
recorded for patients with higher postoperative MCA1 and

Table 2 Pre and postoperative (at 1, 6, 36 months after surgery) NOSE scores

Variable Preop mean (SD) Postop1 mean (SD) pa Preop mean (SD) Postop6 mean (SD) pa

NOSE 79.12 � 15.05 19.87 � 15.08 0.000 79.12 � 15.05 8.87 � 8.35 0.000

Preop mean (SD) Postop36 mean (SD) pa Postop6 mean (SD) Postop36 mean (SD) pa

NOSE 79.12 � 15.05 15.12 � 8.95 0.000 8.87 � 8.35 15.12 � 8.95 0.000

Abbreviations: NOSE, Nasal Obstruction Septoplasty Effectiveness Questionnaire; Preop, preoperatively; Postop1, 1 month postoperatively;
Postop6, 6 months postoperatively; Postop36, 36 months postoperatively; SD, standard deviation.
Note: aWilcoxon signed-rank test for paired samples.

Table 3 Postoperative (at 1, 6, 36 months after surgery) GBI scores - total and subscales

Variable Postop1 mean (SD) Postop6 mean (SD) pa Postop6 mean (SD) Postop36 mean (SD) pa

GBI total 22.36 � 12.26 25.76 � 13.13 0.000b 25.76 � 13.13 19.86 � 9.27 0.001b

GBI general 26.04 � 15.61 30.31 � 15.87 0.000b 30.31 � 15.87 22.49 � 12.86 0.000b

GBI social 4.16 � 11.78 6.25 � 12.33 0.009 6.25 � 12.33 5.2 � 11.43 0.219

GBI physical 26.24 � 22.29 31.24 � 22.70 0.02 31.24 � 22.70 20.83 � 22.24 0.003

Abbreviations: GBI, Glasgow Benefit Inventory; Preop, preoperatively; Postop1, 1 month postoperatively; Postop6, 6 months postoperatively;
Postop36, 36 months postoperatively; SD, standard deviation.
Notes: aWilcoxon signed-rank test for paired samples. bPaired samples t-test.

Table 1 Pre and postoperative (at 1, 6, 36 months after surgery) minimal cross-sectional area (MCA1 and MCA2) measurement
with acoustic rhinometry

Variable Preop
mean (SD)

Postop1
mean (SD)

pa Preop
mean (SD)

Postop6
mean (SD)

pa Preop
mean (SD)

Postop36
mean (SD)

pa

MCA1 (cm2) 0.49 � 0.15 0.83 � 0.60 0.000 0.49 � 0.15 0.90 � 0.08 0.000 0.49 � 0.15 0.85 � 0.13 0.000

MCA2 (cm2) 0.47 � 0.15 1.12 � 0.49 0.000 0.47 � 0.15 1.29 � 0.47 0.000 0.47 � 0.15 1.15 � 0.47 0.000

Abbreviations: MCA1, minimal cross-sectional area at the first 2 cm of the nasal cavity; MCA2, minimal cross-sectional area between 2–5 cm into the
nasal cavity; Preop, preoperatively; Postop1, 1 month postoperatively; Postop6, 6 months postoperatively; Postopo36, 36 months postoperatively;
SD, standard deviation.
Note: aWilcoxon signed-rank test for paired samples.
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MCA2 values and lower NOSE scores, but in no case the
results reached statistical significance (►Table 5).

Furthermore, six months after surgery, the patients with
preoperativemild septumdeviationhadgreater improvement
in nasal patency (higher MCA values) and symptom severity
(better NOSE scores) and better QoL (higher GBI results). All
comparisons among the patients with different degrees of
septum deviation showed statistically significant differences
(►Table 6). The same results were found three years post-
operatively. However, despite the fact that patients with a
preoperative mild degree of septum deviation tend to have

better QoL, the differences among patients with mild, moder-
ate and severe degrees of septum deviation did not reach
statistical significance (►Table 7).

Discussion

In the current prospective study, the short- and long-term
benefits from nasal septoplasty for the patients were eval-
uated by using objective and subjective methods. We found
that 90% of the patients with nasal obstruction and septal
deformity who underwent nasal septoplasty had significant
improvements (better NOSE scores) in nasal obstruction in
the postoperative short-term follow-up. This result was
sustained 3 years postoperatively but in a smaller degree,
as 75% of the patients reported they were free from the
symptoms of nasal obstruction.

Outcome researches regarding the long-term results of
septoplasty are not new. However, there are some major
differences between the previous studies and the present
one. First of all, someprevious studieswere retrospective,16–19

while others used non-validated disease-specific question-
naires.17,20 In their retrospective study, SundhandSunnergren
used a questionnaire based on the Swedish National Quality
Registry for Septoplasty. Themain finding was that more than
half of the patients (53%) reported that their symptoms
remained or had worsened 3 to 6 years after septoplasty.
Another important finding was that 83% of the patients
reported they still suffered from nasal obstruction at the
long-term follow-up. Additionally, the degree of symptom

Table 4 Correlation between MCA1 and MCA2 values and
NOSE and GBI scores 36 months postoperatively

NOSE postop36 GBI postop36

MCA1 postop36

r-valuea –0.085 0.114

p 0.604 0.482

MCA2 postop36

r-valuea -0.125 0.085

p 0.444 0.6

Abbreviations: GBI, Glasgow Benefit Inventory; MCA1, minimal
cross-sectional area at the first 2 cm of the nasal cavity; MCA2,
minimal cross-sectional area between 2–5 cm into the nasal cavity;
NOSE, Nasal Obstruction Septoplasty Effectiveness Questionnaire.
Note: aSpearman’s (rho) correlation coefficient.

Table 5 Comparison of postoperative (36 months after surgery) total GBI scores between the groups above below criterion A
(median MCA1 value), criterion B (median MCA2 value) and criterion C (median value of the NOSE score)

Criterion A Criterion B Criterion C

Above
(N ¼ 22)

Below
(N ¼ 18)

Above
(N ¼ 22)

Below
(N ¼ 18)

Above
(N ¼ 17)

Below
(N ¼ 23)

Variable Mean (SD) Mean (SD) p� Mean (SD) Mean (SD) p� Mean (SD) Mean (SD) p�

GBI postop36 20.64
(10.03)

20.33
(8.54)

0.934 21.78
(9.28)

19.45
(9.44)

0.528 23.56
(9.16)

18.24
(9.23)

0.151

Abbreviations: GBI, Glasgow Benefit Inventory; MCA1, minimal cross-sectional area at the first 2 cm of the nasal cavity; MCA2, minimal
cross-sectional area between 2–5 cm into the nasal cavity; NOSE, Nasal Obstruction Septoplasty Effectiveness Questionnaire; postop36,
36 months postoperatively; SD, standard deviation.
Note: aMann-Whitney U test.

Table 6 Comparison of postoperative (at 6 and 36 months after surgery) minimal cross-sectional area (MCA1 and MCA2)
measurement with acoustic rhinometry among the groups with different degrees of septum deviation

Variable MCA1
postop6
mean (SD)

pa MCA2
postop6
mean (SD)

p MCA1
postop36
mean (SD)

p MCA2
postop36
mean (SD)

p

Grade I (N ¼ 19) 0.86 � 0.05 0.000 1.36 � 0.59 0.000 0.93 � 0.15 0.03 1.31 � 0.52 0.04

Grade II (N ¼ 13) 0.77 � 0.35 0.9 � 0.09 0.82 � 0.11 1.10 � 0.41

Grade III (N ¼ 8) 0.69 � 0.08 0.69 � 0.1 0.76 � 0.17 0.86 � 0.12

Abbreviations: MCA1, minimal cross-sectional area at the first 2 cm of the nasal cavity; MCA2, minimal cross sectional area between 2–5 cm into the
nasal cavity; postop6, 6 months postoperatively; postopo36, 36 months postoperatively; SD, standard deviation.
Note: aKruskal-Wallis test.
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reliefwassignificantly loweramong thepatientswhoreported
nasal obstruction at the long-term follow-up.16 These results
are comparable to an earlier retrospective research by Dinis
andHaider inwhich the authorsmailed a questionnaire to 135
septoplasty patients tomeasure their satisfaction on a scale of
1 to10. They found thatonly41.7%of the respondents reported
a good to excellent result at the long-term (2 to 10 years)
follow-up.17 In 1989, Jessen et al, using a non-validated ques-
tionnaire, found that only 51% of their septoplasty patients
reported subjective relief from nasal obstruction at 9 months,
and only 26% 9 years postoperatively, while the rates for
“satisfied with the results” were of 74% at 9 months and of
69% 9 years after surgery. They also used anterior rhinoma-
nometry as an objective method for the measurement of the
nasal resistance, and found that postoperatively the total nasal
resistance was significantly more reduced at the nine-year
follow-upwhen compared to the earlier one.20 These findings
are similar to the results of the current study in the way that
the symptom relief rate after septoplasty decreases with time.
Thesymptomrelief rates inour studyarealsobetter than those
reported by Toyserkani and Frisch. In their retrospective
questionnaire (based on the NOSE scale) study, 68% of the
septoplasty patients experienced “improved nasal breathing”
11 years postoperatively, while 56% were satisfied with the
overall outcome.Anotherfinding that is inaccordancewith the
current study’s resultswas thatpatientswithhigher subjective
improvements had higher satisfaction rates.18

Additionally, some authors have evaluated the long-term
functional results of nasal septal surgery only by assessing the
subjective improvement in specific nasal symptoms.21 Ghazi-
pour et al, in their descriptive, prospective study, included 98
septoplasty patients who filled out the validated disease-
specific Sinonasal Outcome Test 20 (SNOT-20) questionnaire
prior to the surgery. A great improvement in sinonasal head-
acheswas found twoyears after the surgical procedure, as 83%
of the patients reported complete recovery or pain reduction.
Themain limitationof the studywas the gradual decline in the
number of participants (35) in the long-term follow-up.21

In agreement with the current study, only a few existing
studies have investigated the long-term changes in patients’
QoL after nasal septal surgery.19,22–26 Schwentner et al also
assessed the changes in the patients’ general health and QoL
after nasal septal surgery apart from nasal obstruction symp-
toms. This was a retrospective study that included answers

from 285 patients who had undergone nasal septoplasty. They
used a questionnaire based on the validated GBI and the
Health-Related Quality of Life Questionnaire (HRQL) in rhino
surgery. Thequestionnaireconsistedofsevensubscales:overall
medical state, nasal symptoms, sleep, accompanying symp-
toms,practicalproblems, emotions, and social life. A significant
amelioration innasal symptoms, sleep, practical problems, and
overall medical state was found seven years after surgery.
However, no significant postoperative change was reported
in the subgroups of emotion, social fife, and accompanying
symptoms.19

A difficulty when comparing the long-term outcome after
septal surgery among the studies is that the surgical technique
used can be different. Persicetti et al, for example, investigated
the long-term outcomes of modified extracorporeal septo-
plasty in 120 patients. Rhinomanometric analyses and NOSE
scores demonstrated statistically significant improvements in
inspiratory flow and obstructive symptoms four to six years
after surgery. In the group analysis, patients with severe and
moderate septal deviations reported a more significant im-
provement in NOSE scores and in inspiratory flow when
compared with patients with mild septal deviation.22

An ongoing discussion among rhinologists is whether it is
reasonable to routinely perform objective measurements of
nasal patency before and after surgery. The main argument
against it is a huge discrepancy between the objective mea-
surements and the subjective nasal obstruction found inmany
studies.17,24,27 However, it seems that the nasal airflow is
significantly improved in the long-termafter nasal septoplasty.
This is in agreement with the findings of Haavisto and Sipilä,
who reported that the AR measurements showed that nasal
patency was significantly improved in a group of 30 septo-
plasty patients,while the amountof patients satisfiedwith the
result (using a visual analogue score) was of 83% 10 years after
the operation. On the other hand, the rhinomanometry mea-
surements demonstrated an increase in nasal resistance ten
years postoperatively.23 Furthermore, Bohlin and Dahlqvist
reported that the total nasal resistance, which was measured
by rhinomanometry in a group of 35 septoplasty patients, was
significantly reduced 10 years after surgery.28According to the
results of the current study, nasal patency (MCA values mea-
sured by AR) was significantly improved at all of the follow-up
controls during the first three postoperative years. However,
the changes in nasal obstruction symptoms had no significant

Table 7 Comparison of postoperative (at 6 and36months after surgery) NOSE andGBI scores among the groupswith different degrees
of septum deviation

Variable NOSE
postop6
mean (SD)

pa GBI
postop6
mean (SD)

p NOSE
Postop36
mean (SD)

p GBI
postop36
mean (SD)

p

Grade I (N ¼ 19) 12.63 � 11.34 0.000 32.74 � 8.61 0.001 10.26 � 3.52 0.001 22.95 � 8.72 0.119

Grade II (N ¼ 13) 20.26 � 7.58 15.59 � 4.47 16.92 � 9.9 18.37 � 9.03

Grade III (N ¼ 8) 45 � 5.34 8.68 � 4.55 23.12 � 10.32 14.93 � 9.26

Abbreviations: GBI, Glasgow Benefit Inventory; NOSE, Nasal Obstruction Septoplasty Effectiveness Questionnaire; postop6, 6 months post-
operatively, postopo36, 36 months postoperatively; SD, standard deviation.
Note: aKruskal-Wallis test.
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correlationwith theMCAvaluesmeasured by AR. This result is
in accordance with the report of Toyserkani et al. In this
prospective study, patients with nasal obstruction symptoms
due to nasal septum deviation underwent septoplasty and
rated the improvement in their symptoms using the NOSE
score eleven years postoperatively. Acoustic rhinometry was
performed for themeasurement of the nasal patency pre- and
postoperatively. Total 56% of the patients reported subjective
relief of nasal obstruction symptoms, and nasal patency was
significantly improved at the long-term follow-up. However,
the NOSE scores were not correlated with the AR measure-
ments.24 Similarly, Dinis and Haider found that the correlation
between preoperative nasal resistance (measured by rhino-
manometry) and long-term postoperative success was not
statistically significant.17 Taking into consideration the afore-
mentioned findings, it seems that AR can show changes in
volumeandarea inside thenasal cavity. However, themechan-
ismof nasal breathing ismore complex andmay be affected by
additional factors. Therefore, AR can be used in the clinical
research or as a supplementary objective method to examine
the findings and the patients’ symptom scores.

Nasal obstruction is the most common and significant
preoperative symptom in patients who undergo nasal septo-
plasty. In thepresent study, theevaluation of nasal obstruction
scores revealed a quite expected result: patients with greater
improvements in nasal patency (higherMCAvalues) and nasal
obstruction symptoms (better NOSE scores) had better QoL
(better GBI results) postoperatively. However, this difference
between the above and below the criteria groups was not
statistically significant. On theotherhand, considering the fact
that the patients had a low mean GBI score (< 35/100), one
could conclude that even the patients with postoperative
improvement in nasal obstruction symptoms did not report
very significant changes in their QoL. Similarly, in 2005,
Konstantinidis et al investigated the long-term results of
septoplasty in 67 patients. They used the Fairley Nasal Ques-
tionnaire (FNQ), which is a validated 12-item tool to measure
nasal symptoms, and founda significant improvement innasal
obstruction 2 to 3 years after surgery. Moreover, patientswith
more significant improvement in nasal symptoms were more
satisfied (higher GBI scores) with the result of the surgical
procedure. However, 49% of the patients reported no satisfac-
tion in the postoperative long-term, which probably indicates
several unnecessary operations. Even in the group of satisfied
patients, themean totalGBI scorewasof23.8,which is low, like
the score found in the current study.25 In 2007, using the GBI,
Calder and Swan found that nasal septoplasty resulted in
benefits for 136 patients. The overall mean GBI score in their
studywasof 11.318months after surgery.Despite thefact that
thiswasapositive score, it suggestedonlya small change in the
general health status.26 There are two possible explanations
for this result. First of all, the GBI questions probably do not
target those aspects of health-related QoL affected by nasal
septoplasty. Secondly, nasal septal deviations cause minimal
morbidity, and general health status questionnaires are there-
fore not the appropriate tools with which to measure the
morbidity caused. Subsequently, a main result of the current
study is that theGBI (QoL) scores threeyearsafter surgerywere

lower than those at the six-month follow-up, this time reach-
ing statistical significance. That is due to the fact that sub-
jective ratings of nasal symptom improvement and changes in
theQoL in theshort-termaremostly influencedby theplacebo
effect from the surgery, which is quite intense in the early
postoperative period.

Although clinicians are considered very accurate in asses-
sing the anatomic factors of a patient’s nose, there are other
parameters that contribute to the patient’s disease-specific
QoL besides the visible anatomy.17,20,25 This explains why
thefindings fromARmeasurements are difficult to interpret:
they might accurately predict anatomic findings that, on the
on the other hand, are not well correlated with nasal ob-
struction symptoms. Furthermore, the patients’ perception
of the nasal obstruction ismore complex andmay be affected
by a variety of physiologic and psychological factors. The
operative technique, an inappropriate indication for nasal
septoplasty,11 the condition of the vascular and nerve sup-
plies inside the nasal cavity and the expectations of the
patients regarding the surgery may affect the perception of
nasal obstruction and the outcome of the surgery.25 The
coexistence of allergies or sinonasal disease with septal
deviation is also reported to have a statistically significant
association with higher rates of dissatisfaction after sur-
gery,20 but in our study this was controlled, as it was one
of the exclusion criteria. In conclusion, ENT surgeons need a
reliable method to ascertain that their indication for septal
surgery is appropriate, and themajor problem is that there is
no objective measurement of septal deviation.25

The strengths of the current study are its prospective and
long-term design and the high follow-up rate (100%). Addi-
tionally, the patients’ short- and long-term benefits from nasal
septoplasty were evaluated using objective and subjective
methods. Furthermore, the operating physician was not per-
sonally collecting the follow-up outcome data from the pa-
tients, so the possibility of introducing a bias at that level was
minimized. The clinical examination is subjective and may
introduce an examination bias. Therefore, we used a validated
instrument to achieve a patient-based outcome assessment.
Oneweakness of the study design is the lack of a control group.
However, there is no alternative treatment for a deviated nasal
septum other than surgery. A nonsurgical control group could
still beconsidered, however.Nevertheless,mostpatientsdesire
to have their anatomic septum deviation surgically corrected,
andwewere concerned about being unable to recruit patients
into a nonsurgical comparison group.

Conclusion

In patients with septal deformity, nasal septal surgery results
in significant improvement in nasal obstruction symptoms, as
well as in an increase innasal patency. In thepresent study, the
GBI scores reflecteda statistically significant yetnot important
change in health status after septoplasty regarding the objec-
tivity of the surgeons’ criteria for nasal septoplasty. The study
also indicates that the patients’ positive evaluation of the
septal surgery outcome tends to decrease with time. Further
studies are needed to investigate the factors that affect the
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patients’ QoL, and to establish valid selection criteria for
patients eligible to undergo septoplasty, in order to reduce
the number of unnecessary surgical interventions.
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