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INTRODUCTION

Nasal septum perforation can be described as an anatomical de-
fect in the nasal septum. It can include cartilaginous, bony or 
both parts of the nasal septum. There are many etiologic rea-
sons, such as traumas (septal resection and septorhinoplasty), 

drugs, chemicals, neoplasia, inflammatory diseases and infec-
tions, for nasal septal perforations [1]. Perforations in the nasal 
septum give rise not only to disintegration of the septum anato-
my but also the impairment of normal nasal physiology [2]. An-
atomical and physiological changes following perforation result 
in many different symptoms, such as a sensation of nasal ob-
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struction, epistaxis, crusting, dryness, headache and whistling 
sounds [3]. 

Different surgical and nonsurgical techniques have been per-
formed, with varying degrees of success, to close nasal septal 
perforations [4]. The successes of these surgical techniques are 
usually equated to anatomical closure of the perforation and 
symptomatic relief. Subjective appraisal following nasal surgery 
can be assessed with different scoring charts. The Nasal Ob-
struction Symptom Evaluation (NOSE) is one of the most 
highly used scoring systems [5]. Even though relief in subjective 
symptoms of patients is important, an objective measurement 
of nasal physiology should be performed. Applying an objective 
assessment of preoperative and postoperative nasal septal physi-
ology provides an opportunity to compare the physiologic re-
sults of various surgical procedures and can lead to the identifi-
cation of the ideal method. Rhinomanometry (RMM) tests na-
sal airway resistance by measuring nasal airflow and the pressure 
produced by nasal airflow [6]. RMM have been used for the 
evaluation of various nasal surgical techniques [7]. The goal of 
this study is to evaluate the subjective and objective results of 
our surgical technique for septal perforation surgery.

METHODS

Thirteen patients presented to the our clinic with symptomatic 
nasal septal perforation. Of these patients, seven had a concomi-
tant nasal pathology, such as nasal septal deviation, conchal hy-
pertrophy and synechiae, and were excluded from the study. 
The remaining six patients were included in our study. The 
Clinical Research Council at our hospital approved the study 
protocol.

Surgical technique
Our flap choice for the closure of septal perforations in all pa-
tients was the posterior pedicled inferior turbinate flap (ITF). 
All operations were performed under general anesthesia by the 
same surgical team. After epinephrine (1:100,000) infiltration 
for hemostasis, the open rhinoplasty approach was performed 
to harvest the inferior turbinate. The edge of the perforation was 
trimmed to remove the damaged zone. After the advancement 
and adjustment to fill the perforation, the flap was sutured, us-
ing 4-0 absorbable polyglactin sutures, to the septum (Fig. 1). 
The pedicle was released six weeks later in an outpatient second 
stage procedure under local anesthesia.

Nasal endoscope
All patients underwent nasal endoscopic examination with 0° 
and 45° endoscopes to evaluate the septum, both nasal cavities, 

and mucosal changes (bleeding, crusting). The size and the lo-
cations of the septal perforations were measured by ruler during 
the nasal endoscopic examination. For comparison, all patients 
underwent endoscopic examination preoperatively and at two 
months postoperatively.

NOSE instrument
The NOSE instrument was used to produce a severity score of 
subjective symptoms (nasal congestion, obstruction, trouble 
breathing, trouble sleeping, unable to get enough air). The scale 
scores are within the range of 0 to 4 (scores: 0, not a problem; 4, 
severe problem). For comparison, the NOSE scale was applied 
preoperatively and two months later in a postoperative follow-up.

Rhinomanometry
Measurement of nasal airway resistance was performed using 
active anterior RMM (ZAN200, ProvAir II, Oberthulba, Ger-
many). The rhinomanometric measurements were performed 
under the same standard condition by the same technician. 
Recommendations of the International Standardization Com-
mittee for RMM were followed during all measurements [8]. 
The flow at a pressure of 150 Pa was the sample pressure. The 
nasal patency was measured in units Pa/cm3s-1. Each nasal air-
way was tested separately and total airway resistance (ResT150) 
was obtained. Active anterior RMM was performed preopera-
tively and two months later in a postoperative follow-up.

Statistical analysis
Statistical analysis of the results was performed using a software 
system (SPSS, Inc., Chicago, IL, USA). The Spearman correla-
tion test was used to analyze correlation between NOSE scores 
and rhinomanometric measurements. A P-value ≤ 0.05 was 

Fig. 1. Inferior turbunate (IT) flap was harvested and 
advanced to the perforation (P)
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considered statistically significant.

RESULTS

All patients were male and their mean age was 31.4 years (range, 
21–42 years). A trauma, secondary to previous septal surgery, 
was the sole etiologic reason for the septal perforation in all pa-
tients (100%). Preoperative symptoms include a sense of nasal 
obstruction (100%), crusting (50%), epistaxis (33%), whistling 
(16.6%), and headache (16.6 %). The vertical length of the per-
foration ranged from 9 to 17 mm (mean, 12.8 mm) and the hori-
zontal length ranged from 8 to 25 mm (mean, 13.4 mm). The 
follow up period was 8 months on average, with a range of 6–12 
months. The total NOSE score was 14 preoperatively and one 
postoperatively. The improvement in NOSE score was statisti-
cally significant (P ≤ 0.002) (Table 1). None of the patients had 
epistaxis, crusting, whistling, and headache during the postoper-
ative follow-up period. The mean preoperative ResT150 value 
was 0.13 Pa/cm3s-1, which is below the normal range. In contrast, 
the mean postoperative ResT150 value was 0.27 Pa/cm3s-1, 
which is in the normal range6. The difference between the pre-
operative and postoperative ResT150 value was not statistically 
significant (P ≥ 0.05). The correlation between the improve-
ment in NOSE score and the improvement in ResT150 value 
was statistically significant with 95% confidence interval (Fig. 2).

DISCUSSION

Many surgical techniques have been introduced for the recon-
struction of nasal septal perforations [9]. Every surgical ap-
proach has its own advantages and disadvantages, as does our 
technique (ITF) [10]. Depending on the size or location of the 
perforation, treatment method and flap choice can be different. 
This study did not address flap choices or their surgical advan-

tages and disadvantages. Instead, it focused on the affect of the 
ITF technique on objective and subjective measures of surgical 
success. In past studies, the success of a surgical approach has 
been represented by the closure rate [11-13]. The closing of the 
septal perforation only deals with anatomical aspects of the 
problem. Besides the anatomical defect, nasal septal perforation 
results in impairments of nasal physiology [14-17]. There are a 
limited number of studies referring to symptom control in pa-
tients with nasal septal perforations who receive surgical treat-
ments [18]. In this study, we tried to analyze the physiological 
effect of our surgical approach using objective tests and to estab-
lish correlations between subjective findings.

Normal nasal airflow follows a laminar path [19]. In septal 
perforations, laminar flow is compromised and turbulent air-
flow occurs [20]. This turbulent flow is the main cause of the 
crusting, bleeding and whistling sound. As expected, we found 
low total nasal airway resistance (0.13 Pa/cm3s-1) preoperative-
ly. After closing the perforation with an inferior turbinate flap, 
total nasal airway resistance reached the normal range in all pa-
tients (0.27 Pa/cm3s-1). The difference between the preopera-
tive and postoperative ResT150 value was not statistically sig-
nificant (P ≥ 0.05), although the lack of significance may be the 
result of an insufficient number of patients. Along with improve-
ments in nasal physiology, we observed improvements in symp-
tom control. We confirmed the improvement by using the 
NOSE scale, which is a valuable tool for rhinologic complaints, 
especially in cases of nasal obstruction. We showed that there 
was a correlation between the symptom control and improve-
ments in nasal physiology. It is important to quantify surgical 

Patient 
NOSE score

Preoperative Postoperative

1 14 1
2 11 0
3 16 2
4 15 1
5 14 0
6 14 2
Mean 14 1

P≤0.002.
NOSE, Nasal Obstruction Symptom Evaluation.

Table 1. Preoperative and postoperative NOSE scores of the 
patients

Spearman’s nonparametric correlation test showed a positive cor-
relation between improvement in NOSE scores and ResT150 values. 
NOSE, Nasal Obstruction Symptom Evaluation.

Fig. 2. The scatterplot of NOSE score and ResT150 values 
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outcomes with objective tests. Especially after rhinologic surger-
ies (septoplasty, rhinoplasty, conchal surgery, etc.), there can be 
a divergence between the objective and subjective findings [21]. 
The main limitation of our study was the limited number of pa-
tients. A larger study, which would have greater statistical power, 
is warranted. In conclusion, nasal septal perforation results in a 
double-sided problem, anatomical and physiological. Surgical 
approaches should address both of these issues. The application 
of subjective and objective tests during the postoperative period 
will help surgeons assess the applied techniques.
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