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Abstract

Objective. To investigate the effects of surgical treatment for nasal obstruction on sexual func-
tions, regardless of the condition causing the nasal obstruction.
Methods. Of 238 patients identified with nasal obstruction, 57 complained of erectile dysfunc-
tion and were included in the analysis. Patients underwent septoplasty, functional endoscopic
sinus surgery, concha bullosa excision or radiofrequency ablation of the inferior turbinates,
depending on their obstruction-causing disease. Pre- and post-operative evaluation of per-
ceived nasal obstruction was performed using the Nasal Obstruction Symptom Evaluation
questionnaire. Pre- and post-operative assessment of sexual functions was performed using
the International Index of Erectile Function.
Results. Mean post-operative scores for erectile function, orgasmic function, sexual desire,
intercourse satisfaction and overall sexual satisfaction were significantly higher compared to
the pre-operative scores ( p = 0.022, p = 0.036, p = 0.033, p = 0.016 and p = 0.029, respectively).
Conclusion. Surgical treatment of nasal obstruction by septoplasty, endoscopic sinus surgery,
concha bullosa excision or radiofrequency can significantly improve sexual performance.

Introduction

Nasal airway obstruction is one of the most common complaints encountered in daily
otolaryngology practice. Specific treatment modalities, including various surgical proce-
dures, are commonly utilised to remedy the nasal airway obstruction, depending on the
condition causing the obstruction. The most common causes of nasal airway obstruction
in adults are nasal septal deviation, nasal polyposis, inferior turbinate hypertrophy and
concha bullosa, and the main treatment option for these conditions is surgery.1

Nasal polyposis is a chronic inflammatory disease of the upper airway. It has a vari-
able clinical course and negative effects on quality of life. It generally affects male
adults.1 Nasal septal deviation is one of the most common causes of nasal airway
obstruction and may be an aetiological factor for sleep-disordered breathing, particu-
larly in adults.2 Concha bullosa (middle turbinate pneumatisation) and inferior turbin-
ate hypertrophy are the other causes of nasal airway obstruction. Inferior turbinate
hypertrophy is usually associated with allergic rhinitis. Chronic sinusitis, environmental
irritants (such as cigarette or cigar smoke), pregnancy or other hormonal changes, the
ageing process, and congenital variations may also be associated with inferior turbinate
hypertrophy.3,4

Nasal airway obstruction can result in alveolar hypoventilation, chronic hypoxaemia
and hypercarbia.3 Chronic hypoxaemia and hypercarbia may have a role in the
aetiopathogenesis of sexual dysfunctions.5 Sexual dysfunction, including erectile dys-
function, affects 5 per cent of the male population, and is defined by the National
Institutes of Health as ‘the inability to attain and maintain erections of sufficient qual-
ity to permit satisfactory sexual intercourse’.6 The effects of halitosis, sensorineural
hearing loss and allergic rhinitis on sexual life have been described previously.7,8

Obstructive sleep apnoea (OSA) has been reported to reduce the quality of sexual
life, and a significant improvement in sexual performance was found following the
treatment of OSA.9

This study, which included patients with nasal airway obstruction, investigated the
effects of surgical treatment for nasal airway obstruction on sexual dysfunction. Our
study group comprised patients with different conditions that cause nasal airway
obstruction, including nasal septal deviation, nasal polyposis, concha bullosa and infer-
ior turbinate hypertrophy. We aimed to: determine whether sexual dysfunction was pre-
sent in men with nasal airway obstruction aged under 50 years, investigate the
association between nasal airway obstruction patients with erectile dysfunction and
their quality of life, and examine the effects of surgical treatment for nasal airway
obstruction on sexual dysfunction and quality of life, regardless of the condition causing
the nasal airway obstruction.
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Materials and methods

Participants and study design

This prospective clinical study identified 238 patients with
nasal airway obstruction. Of these, 57 patients complained of
erectile dysfunction but had no known risk factor for erectile
dysfunction; these individuals comprised the study population.
The 57 patients, who had recently been diagnosed with symp-
tomatic nasal airway obstruction, were aged 40–60 years, and
had at least 2 of the following symptoms: nasal obstruction,
posterior and/or anterior nasal drip, hyposmia, or anosmia.

All patients underwent comprehensive otolaryngological
examination, diagnostic nasal endoscopy, urological examin-
ation and paranasal computed tomography (CT). The nasal
airway obstruction diagnosis was confirmed on nasal endos-
copy and paranasal CT (120 kV, 215 mAs, 1 mm slice thick-
ness). Objective evaluation of nasal airway obstruction was
performed using rhinomanometry (with a SRE 2000 device;
Rhinometrics, Lynge, Denmark).

Evaluation of perceived nasal airway obstruction was car-
ried out using the Turkish-language version of the Nasal
Obstruction Symptom Evaluation (‘NOSE’) scale.10 This

survey includes a graded score from 0 to 5, which was used
as the main outcome measurement of the study (Figure 1).
Nasal Obstruction Symptom Evaluation scores were recorded
pre-operatively, at one week before surgery, and post-
operatively, at three months after surgery, along with the
nasal resistance values for all patients.

The 15-item International Index of Erectile Function was
used to evaluate patients’ sexual functions.11,12 The Index
scores were recorded one week before surgery and at three
months post-operatively. The Index is a psychometrically
and cross-culturally valid measure of male erectile dysfunction,
and a valid diagnostic tool for discriminating men with erectile
dysfunction.11 The questionnaire consists of five main
domains: erectile function, orgasmic function, sexual desire,
intercourse satisfaction and overall sexual satisfaction. The
erectile function domain score is classified as follows: no erect-
ile dysfunction (erectile function score of 26–30), mild erectile
dysfunction (score of 22–25), mild to moderate erectile dys-
function (score of 17–21), moderate erectile dysfunction
(score of 11–16), and severe erectile dysfunction (score of
6–10). A score of less than 25 is indicative of erectile
dysfunction.11

Fig. 1. English-language version of the Nasal Obstruction Symptom Evaluation questionnaire. ID# = identification number
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The body mass index of all patients was calculated. In add-
ition, blood parameters that might be associated with erectile
function, such as serum glucose level, lipid profile, thyroid
hormones and testosterone level, were evaluated.

Patients were excluded from the study if they had: diag-
nosed risk factors for erectile dysfunction, including obesity,
hypertension, diabetes mellitus and penile deformities; neuro-
logical or metabolic disorders known to induce peripheral
neuropathy; a history of prostate surgery; a history of prior
sinonasal surgery; or received any treatment for erectile dys-
function during the previous three months.

All surgical interventions were performed under general
anaesthesia. Septoplasty operations were performed using
Cottle’s method.13 Initially, polypectomy was performed
using a microdebrider (Xomed, Jacksonville, Florida, USA).
Subsequently, the endoscopic sinus surgery procedure defined
by Messerklinger14,15 was employed for the treatment of nasal
polyposis. Endoscopic lateral laminectomy surgery of the mid-
dle turbinate was carried out for the treatment of concha bul-
losa. For inferior turbinate hypertrophy, surgery using a
radiofrequency ablation system (Celon Lab Precision,
Olympus, Singapore) was performed. Specifically, the probe
was introduced into the inferior turbinate head under direct
vision, and three to four tunnels were created, maintaining suf-
ficient distance between the mucosa and bone.

The study was conducted with the collaboration of the oto-
laryngology and urology departments. Questionnaires were
given to all participants. The data (questionnaire scores and
nasal resistance values) collected at three months post-
operatively were compared with the pre-operative data (col-
lected one week before surgery).

This study was approved by the local ethical committee
(institutional review board number: E-18-2302), and was con-
ducted in line with the dictates of the World Medical
Association Declaration of Helsinki. Written informed consent
was obtained from all participants.

Statistical analysis

The results are presented as: mean ± standard deviation for nor-
mally distributed data, median (range) for abnormally distribu-
ted data, and percentage for descriptive data. The distribution of
all data was investigated using the Kolmogorov–Smirnov test.
The paired samples t-test (for normally distributed data) and

Wilcoxon signed rank test (for abnormally distributed data)
were used to compare the pre- and post-operative values. The
chi-square test was used for comparing categorical variables.
SPSS version 21 software for Windows (SPSS, Chicago,
Illinois, USA) was used for statistical analysis. A p-value of
less than 0.05 was considered statistically significant.

Results

Of 238 patients identified with nasal airway obstruction, 57
complained of erectile dysfunction and were included in the
analysis. Thus, the overall ratio of erectile dysfunction was
23.9 per cent in patients with nasal airway obstruction. Of
the 57 patients, 38 had septal deviation, 9 had nasal polyposis,
5 had concha bullosa and 5 had inferior turbinate hyper-
trophy. The mean age of the participants was 39.5 ± 4.6
years and the mean body mass index was 22.4 ± 1.3 kg/m2.

The laboratory test results were within normal limits and
did not show any signs of the following conditions that
might be risk factors for erectile dysfunction: diabetes mellitus,
dyslipidaemia, hypothyroidism and hypogonadism.

The post-operative median Nasal Obstruction Symptom
Evaluation score of 2 (range, 0–17) was significantly lower
than the pre-operative median score of 14 (range, 0–20)
( p = 0.01; Table 1). The mean pre- and post-operative nasal
resistance values were 0.41 ± 0.02 Pa/cm3/second and 0.28 ±
0.02 Pa/cm3/second, respectively. This indicates that the
patients had moderate nasal obstruction; however, there
was a significant post-operative decrease in nasal resistance
( p = 0.012; Table 1).

The pre- and post-operative International Index of Erectile
Function scores are shown in Table 2. The mean post-operative
scores for erectile function, orgasmic function, sexual desire,
intercourse satisfaction and overall sexual satisfaction were
significantly higher than the pre-operative scores ( p = 0.022,
p = 0.036, p = 0.033, p = 0.016 and p = 0.029, respectively).

Discussion

The prevalence of erectile dysfunction may vary among differ-
ent countries, but overall prevalence in the general male popu-
lation was reported as 16 per cent in previous literature.16 In
our study, the prevalence of erectile dysfunction in patients
with nasal airway obstruction was higher, at 23.2 per cent.

Table 1. Pre- and post-operative NOSE scale scores and nasal resistance values

Parameter Pre-operative Post-operative P-value

Median NOSE scale score (median (range)) 14 (0–20) 2 (0–17) 0.01

Mean nasal resistance (mean ± SD; Pa/cm3/second) 0.41 ± 0.02 0.28 ± 0.02 0.012

NOSE = Nasal Obstruction Symptom Evaluation; SD = standard deviation

Table 2. Pre- and post-operative IIEF-15 questionnaire scores

Questionnaire domain Pre-operative (mean ± SD) Post-operative (mean ± SD) P-value

Erectile function 18.46 ± 2.88 24.33 ± 2.43 0.022

Orgasmic function 7.23 ± 1.34 8.62 ± 0.82 0.036

Sexual desire 6.12 ± 1.47 7.64 ± 0.89 0.033

Intercourse satisfaction 6.33 ± 1.46 10.38 ± 1.31 0.016

Overall satisfaction 5.80 ± 1.47 8.69 ± 1.53 0.029

IIEF-15 = 15-item International Index of Erectile Function; SD = standard deviation
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Although it lacks a control group, this study aimed to investi-
gate the positive effects of surgical treatment for nasal airway
obstruction on impaired sexual functions. Accordingly, the
post-operative International Index of Erectile Function scores
were significantly greater than the pre-operative scores in
patients with nasal airway obstruction.

Previous recent studies have focused on the co-existence of
nasal pathologies and urological symptoms.7,9,17 The mechan-
ism of impaired sexual functions in patients with nasal path-
ologies, particularly septal deviation, was a main interest of
the researchers. Significant changes in erectile dysfunction
have previously been reported following surgical treatment.18

Unlike prior studies, our study comprised patients with differ-
ent conditions that cause nasal airway obstruction, including
nasal septal deviation, nasal polyposis, concha bullosa and
inferior turbinate hypertrophy. We aimed to investigate the
effect of these conditions on quality of life relating to the sex-
ual functions of patients before and after surgical treatment.
To our knowledge, no studies up to date have evaluated
such a variety of conditions causing nasal airway obstruction
in patients with erectile dysfunction, and demonstrated
changes in sexual functions after surgical treatment.

In this study, the post-operative scores for erectile function,
orgasmic function, sexual desire, intercourse satisfaction and
overall sexual satisfaction were significantly higher than the
pre-operative scores. Our results indicate that surgical treat-
ment for nasal airway obstruction significantly improved sex-
ual functions in males, regardless of the condition causing the
nasal airway obstruction.

Nasal airway obstruction is one of the most common com-
plaints encountered in daily otolaryngology practice, and nasal
septal deviation is a common cause of nasal airway obstruc-
tion. Chronic nasal airway obstruction causes alveolar hypo-
ventilation as a result of upper airway obstruction, leading to
chronic hypoxaemia and hypercarbia.2 In patients with nasal
septal deviation, nasal breathing disorder may also lead to a
decrease in sleep quality.19

Erectile functions might be significantly affected by sleep
quality. Sleep-related nocturnal erections, referred to as ‘noctur-
nal penile tumescence’, mainly occur in rapid eye movement
sleep.20 Because of chronic hypoxaemia and hypercarbia, the
active sympathetic nervous system can interfere with the physio-
logical mechanisms of a normal erection.21 In addition, chronic
hypoxaemia disrupts endothelial functions. Low plasma nitric
oxide levels and the increased production of endothelin lead
to vasoconstriction and antagonise penile tumescence.22,23

• Nasal airway obstruction is a common complaint in
otolaryngology practice

• Nasal airway obstruction can result in alveolar
hypoventilation, chronic hypoxaemia and hypercarbia

• Chronic hypoxaemia and hypercarbia may have a role in the
pathogenesis of various conditions including sexual
dysfunction

• This study investigated the effects of surgical treatment for
nasal obstruction on sexual functions

• Such surgical treatment can improve sexual performance,
regardless of the condition causing nasal airway obstruction

Possible pathophysiological mechanisms that explain the
association between nasal airway obstruction and erectile dys-
function therefore include: an increase in sympathetic activity,

the decreased production of nitric oxide and increased produc-
tion of endothelin (leading to vasoconstriction), and antago-
nising penile tumescence.

Consistent with previous literature, our study showed sig-
nificant improvements in all subdomains of the erectile func-
tion questionnaire after surgical treatment. As this study was
conducted with the co-operation of the otolaryngology and
urology departments, a multidisciplinary approach should be
considered when treating sexual dysfunction in patients with
nasal airway obstruction.

For every condition causing nasal airway obstruction
included in this study, there might be another distinct causa-
tive mechanism for sexual dysfunction. This study was not
able to investigate the potential underlying disease-related
mechanisms for sexual dysfunction. However, nasal airway
obstruction related mechanisms are considered to contribute
to sexual dysfunction in these patients. The main limitation
of this study was the absence of a control group. Although
this study did not focus on the effects and the mechanisms
of effects of nasal airway obstruction on sexual functions,
because of the absence of a control group, the comparison
between pre- and post-operative scores revealed the positive
effects of nasal airway surgery on sexual functions.

Conclusion

The quality of sexual life in males can be negatively affected by
nasal airway obstruction. The surgical treatment of nasal air-
way obstruction, via septoplasty, endoscopic sinus surgery,
concha bullosa excision and radiofrequency for inferior turbi-
nates, can significantly improve sexual performance, regardless
of the condition causing the nasal airway obstruction.
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