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ABSTRACT
Introduction: Surgical and medical treatments of nasal obstruction are a common parts of 
otolaryngologist practice. The definitive treatment of deviated nasal septum is septoplasty. 
Aim: In this study was to evaluate the values of subjective parameters, and active anterior 
rhinomanometry parameters prior and three months after the septoplasty. Patients and 
Methods: We analyzed the subjective parameters (“NOSE” scale), the active anterior rhi-
nomanometry parameters according to International Committee on Standardization of 
Rhinomanometry, on 40 patients. Thirty healthy adult volunteers participated belonged to 
the control group. None of the patients or healthy volunteers had previous history of nasal 
surgery or active rhinological disease. Results: The post-operative improvement in symp-
toms of nasal obstruction obtained in 92,5% patients and improvement parameters of the 
active anterior rhinomanometry in 42,5% patients. Conclusion: The correlation between 
the findings with rhinomanometry and subjective sensation of nasal patency remains un-
certain. There still seems to be only a limited argument for the use of rhinomanometry for 
quantifying surgical results. Three months postoperative findings are very early results to 
interpret the permanent effects.
Key words: nasal septum deviation, septoplasty, active anterior rhinomanometry, Nasal 
Obstruction Symptom Evaluation Scale.

1. INTRODUCTION
Chronic nasal airway obstruction 

is one of the most frequent com-
plaints visited to otolaryngologists 
by the patients. Deviation of na-
sal septum is a common anatomic 
varia tion and the most frequently 
causes of nasal obstruction (1, 2, 3). 
The Nasal Obstruction Symptom 
Evaluation Scale (NOSE) has valid, 
reliable, and responsive instrument 
that is brief and easy to complete 
and has potential use for outcomes 
studies in adults with nasal obstruc-
tion (4, 5). Rhinomanometry has 
been described as a gold standard 
for measurement of nasal obstruc-
tion (6). The definitive treatment of 

deviated nasal septum is septoplasty, 
and this surgical procedure is a very 
effective and satisfactory treatment 
and should improve the quality of 
life (7). Sometimes nasal obstruction 
can per sist after septoplasty. In the 
current study, we evaluated the val-
ues of subjective parameters (NOSE 
score) and active anterior rhinoma-
nometry parameters of deviated na-
sal septum before and three months 
after septoplasty.

2. PATIENTS AND METHODS
Forty patients with nasal septal 

deviation for study group and 30 
healthy adult volunteers participat-
ed belonged to the control group 
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were accepted to the study. All individuals studied had 
no previous history of nasal surgery or active rhinologi-
cal disease and had not taken antihistamines, systemic or 
nasal steroids during the previous three months. Active 
anterior rhinomanomtry was the applied method using 
rhinomanometry to measure the transnasal airway re-
sistance and nasal airflow. Before the test, subjects were 
confined to a quiet room for at least 30 min and con-
sumed/inhaled no caffeine, alcohol or nicotine for the 
period of the analysis (8). The Nasal Obstruction Symp-
tom Evaluation Scale (NOSE) Questionnaire was the ap-
plied before and 3 months after surgery. Septoplasty was 
performed by Cotll’s method.

Inclusion criteria: 18 years or older ages, septal devia-
tion consistent with symptom of chronic nasal obstruc-
tion.

Exclusion criteria: were sinonasal malignancy, septo-
plasty performed as access to other sites, prior septo-
plasty, rhinoplasty, or turbinoplasty, history or clinical 
evidence of chronic sinusitis, septal perforation, cranio-
facial syndrome, acute nasal trauma or fracture in the 
past 3 months, nasal valve collapse, adenoid hypertrophy, 
sarcoidosis, Wegener’s granulomatosis, uncontrolled 
asthma, pregnancy, and illiteracy. Limited demographic 
data were collected on patients who refused enrollment 
or excluded.

Data analysis was carried out using the SPSS 10.0 
(SPSS Inc., Chicago, IL). The Kolmogorov-Smirnov test 
assessed the compliance concerning the distribution of 
values in the normal curve. The ANOVA test for com-
pare parameters active anterior rhinomanometry and 
non-parametric Wilcoxon T test was uti-
lized in order to compare the NOSE ques-
tionnaire scores before and three months 
after surgery. We assessed the correlation 
between the preoperative score and the 
postoperative improvement, calculated by 
the difference between the postoperative 
and preoperative scores, using the Pearson 
correlation test. A p value lower than 5% 
was deemed significant.

3. RESULTS
We analyzed 40 examinees on the ex-

perimental group: male patients (62.5%), 
(age 27.6 years ± 10.80; range 16-55 years: 
median 25). Control group: male patients 
70% (age 33.4 ± 7. 95: range 18-58; medi-
an 34). The post-operative improvement in 
symptoms of nasal obstruction obtained 
in 92.5% patients and improvement pa-
rameters of the active anterior rhinoma-
nometry in 42.5% patients. Table 1 shown 
statistically significant differences in the 
measurement of active anterior rhinoma-
nometry before and after the septoplas-
ty. Statistically significant improvement 
shown by the parameters: Sum of inspira-

tory flow; Sum of expiratory flow; Expiratory resistance 
of left; Expiratory resistance of left (p≤0.05).

There was a statistically significant improvement 
shown by the Wilcoxon T test (Z=-5.34; p<0.001) -be-
tween the preoperative NOSE questionnaire score and 
three months later (Table 2). After the surgery correlated 
values of the parameters of active anterior rhinomanom-
etry and NOSE scale. There was no statistically signif-
icant correlation between the values of active anterior 
rhinomanometry and NOSE scale.

4. DISCUSSION
This is a prospective analysis of 40 patients with nasal 

septal deviations, before and three months after septo-
plasty. Their mean age was 27.6 years. Other studies have 
patients with similar age means (20-31 years) (3, 9, 10).

In the current study the post-operative improvement 
in symptoms of nasal obstruction obtained in 92.5% pa-

Average SD p-value
FSUMI * 427.08 258.28

0.014
FSUMI ** 575.98 295.29
FSUME* 359.23 226.40

0.007
FSUME** 496.20 257.82
FEL* 166.93 132.46

0.009
FEL** 262.29 201.29
REL * 1.82 1.76 0.016
REL** 1.05 1.36

Table 1. Testing the parameters of rhinomanometry before* and 
after surgery**. FSUMI- Sum of inspiratory flow; FSUME- Sum of 
expiratory flow; REL expiratory resistance of left; FEL expiratory 
resistance of left; p≤0.05.

Min. Max
Perc.

25 Median 75
Nasal congestion or stuffiness* 1.00 5.00 1.00 1.00 3.00
Nasal congestion or stuffiness ** 1.00 3.00 1.00 1.00 1.00
Nasal blockage or obtruction* 2.00 5.00 3.00 3.00 4.00

Nasal blockage obstruction** 1.00 3.00 1.00 1.00 1.00

Trouble breathing through my nose* 1.00 5.00 3.00 3.50 4.00
Trouble breathing through my nose** 1.00 3.00 1.00 1.00 1.00
Trouble sleeping* 1.00 5.00 1.00 1.00 2.75
Trouble sleeping ** 1.00 4.00 1.00 1.00 1.00
Unable to get enough air through my 
nose during exercise* 1.00 5.00 1.00 3.00 4.75

Unable to get enough air through my 
nose during exercise** 1.00 5.00 1.00 1.00 1.00

Poor sense of smell * 1.00  5.00 1.00 1.00 2.00
Poor sense of smell**  1.00  2.00 1.00 1.00 1.00
Embarrassment around friends and 
coworkers because I have trouble 
breathing through my nose *

 1.00  5.00 1.00 1.00 3.75

Embarrassment around friends and 
coworkers because I have trouble 
breathing through my nose **

 1.00  4.00 1.00 1.00 1.00

Snoring*  1.00  5.00 1.00 2.00 4.00
Snoring** 1.00  5.00 1.00 1.00 1.00
Feeling panic that I cannot get 
enough air through my nose*  1.00  5.00 1.00 2.00 3.00

Feeling panic that I cannot get 
enough air through my nose**  1.00  3.00 1.00 1.00 1.00

Table 2. Statistically significant differences in the parameters NOSE scale before* 
and after** surgery
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tients and improvement parameters of the active anteri-
or rhinomanometry in 42.5% patients. This is similar to 
that in the most of the published. Zahedi et al. (11) and 
Stewart et al. (4) have noted a weak correlation between 
subjective symptoms and rhinoscopic findings. Dinis 
and Haider (12) reported that patients with significant 
nasal obstruction have milder degrees of septal devia-
tion, while other patients with severe septal deformities 
have mild symptoms. The post-operative improvement 
in symptoms of nasal obstruction was reported to range 
between 26 and 94.4% depending on the length of fol-
low-up and the method of assessment of results (7, 13-
16). Sipila and Sounpaa (17) showed that postoperatively 
were satisfied with 85% of patients who had high pre-
operative intranasal resistance, compared with 69% of 
satisfied patients who have had a proper preoperative 
intranasal resistance. Dommerby et al. (18) analyzed 
postoperative results of 161 patients after septoplasty 
(25-64 months). They reported that 35% of patients were 
not satisfied with the operation of which is 9% of cases 
the cause of dissatisfaction was not in compliance with 
postoperative rhinoscopic findings in 11% of patients the 
reason for dissatisfaction was associated with the results 
of operations.

There is a lack of medical literature demonstrating a 
positive correlation between subjective and objective re-
sults in functional nasal surgery. One of the works con-
firming that claim is by Murrell (19). The author presents 
his experience measuring nasal function subjectively and 
objectively before and after functional nasal surgery. Sta-
tistically significant subjective and objective functional 
improvements were reported in 98.9% and 95.6% of pa-
tients, while 94.4% of patients had both subjective and 
objective statistically significant functional improve-
ment. Dürr et al. (20) in 41 patients before and after sep-
toplasty, nasal resistance examined, olfactory function 
and subjective symptoms. The authors noted that after 
the surgery was not significantly changed olfactory func-
tions. In addition, an increase of nasal ventilation, func-
tional and cosmetic nasal surgery can lead to improved 
olfactory function.

Gupta et al. (21) investigated the olfactive function 
changes after septoplastics in 41 patients. The authors 
recorded the improvement in olfactory function in 
29 patients (70.6%); there was no change in 5 patients 
(20.1%); and reduced olfactory function was noticed in 3 
(7.3%) patients. The authors concluded that, even though 
the septal surgery is performed in an area remote from 
the olfactory epithelial area, changes in nasal airflow and 
intranasal volume can change the olfactory function of 
an individual.

Shammas et al. (9) noted that there is a significant 
correlation between the subjective sensation of nasal 
obstruction, clinical rhinoscopic findings and the ob-
jective rhinomanometric measurements of nasal airway 
resistance and nasal airflow. Authors recommended to 
use rhinomanometry in patient selection who need sep-
tal surgical correction, knowing that the severity of nasal 
septal deformity does not always correlate with the se-
verity of the clinical features. However, in our study was 

no statistically significant correlation between the values 
of active anterior rhinomanometry and NOSE scale. We 
found out the discrepancy between subjective (NOSE) 
and objective findings (rhinomanometry) after septo-
plasty.

5. CONCLUSION
The correlation between the findings with rhinoma-

nometry and subjective sensation of nasal patency re-
mains uncertain. There still seems to be only a limited 
argument for the use of rhinomanometry for quantifying 
surgical results. Three months postoperative findings are 
very early results to interpret the permanent effects.

• Conflict of interest: none declared.
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