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Obstructive sleep apnea (OSA) is a common disorder characterized by upper airway obstruction during sleep. To reduce
the morbidity of OSA, sleep specialists have explored various methods of managing the condition, including manifold pos-
itive airway pressure (PAP) techniques and surgical procedures. Nasal obstruction can cause significant discomfort during
sleep, and it is likely that improving nasal obstruction would enhance the quality of life and PAP compliance of OSA pa-
tients. Many reliable studies have offered evidence to support this assumption. However, few comprehensive guidelines for
managing OSA through nasal surgery encompass all this evidence. In order to address this gap, the Korean Society of Oto-
rhinolaryngology-Head and Neck Surgery (KORL-HNS) and the Korean Society of Sleep and Breathing designated a
guideline development group (GDG) to develop recommendations for nasal surgery in OSA patients. Several databases, in-
cluding OVID Medline, Embase, the Cochrane Library, and KoreaMed, were searched to identify all relevant papers using
a predefined search strategy. The types of nasal surgery included septoplasty, turbinate surgery, nasal valve surgery, septo-
rhinoplasty, and endoscopic sinus surgery. When insufficient evidence was found, the GDG sought expert opinions and at-
tempted to fill the evidence gap. Evidence-based recommendations for practice were ranked according to the American
College of Physicians’ grading system.The GDG developed 10 key action statements with supporting text to support them.
Three statements are ranked as strong recommendations, three are only recommendations, and four can be considered op-
tions. The GDG hopes that this clinical practice guideline will help physicians make optimal decisions when caring for OSA
patients. Conversely, the statements in this guideline are not intended to limit or restrict physicians’ care based on their ex-
perience and assessment of individual patients.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a sleep-related breathing dis-
order characterized by repeated episodes of partial or complete
upper airway collapse during sleep. The prevalence of OSA is
reported to be 3%-9% in the general population [1,2]. OSA is
associated with resistant hypertension, cardiovascular disease,
neurological disease, and mortality from various causes [3-7].
The social costs of sleep disorders have increased over the years
[8]. Specifically, there has been growing social concern regarding
healthy sleep due to traffic accidents caused by daytime sleepi-
ness, a significant sleep apnea symptom, and large-scale disas-
ters caused by a lack of attention [9-11].

Many societies worldwide, including the American Academy
of Sleep Medicine (AASM), recommend using positive airway
pressure (PAP) devices as a first-line treatment for OSA [12].
However, studies of PAP device adherence rates have presented
varying results [13-15]. Most studies reported a high non-adher-
ence rate to PAP device use; according to Weaver and Grunstein
[14], the non-adherence rate to continuous PAP (CPAP) was
83%, using the defined value of adherence to the AASM mini-
mum acceptable usage standards. Therefore, various methods to
increase PAP adherence are being studied, and sleep surgery as
an alternative treatment is also being discussed. Among the sur-
gical options, nasal surgery is logically possible as an alternative
surgical modality while increasing adherence to PAP [16,17].

Many patients with OSA report experiencing nasal obstruc-
tion, a known risk factor for sleep-disordered breathing [18-21].
In addition to causing sleeping discomfort, nasal obstruction
physiologically increases airflow resistance in the upper airway,
potentially lowering intraluminal pressure in the pharynx and
leading to pharyngeal closure. Therefore, this negative process
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= The Korean Society of Otorhinolaryngology-Head and Neck
Surgery and the Korean Society of Sleep and Breathing devel-
oped a clinical practice guideline for the use of nasal surgery
to treat obstructive sleep apnea (OSA).

= This guideline is intended for all healthcare professionals treat-
ing OSA patients, regardless of their specialty, and discusses
the objective and subjective effects of nasal surgery on pa-
tients’ sleep quality and the use of positive airway pressure
(PAP) devices.

= If OSA patients have nasal obstruction, an evaluation to deter-
mine the cause of the nasal obstruction is necessary.

= For patients with OSA whose nasal obstruction does not im-
prove with appropriate medical therapy, nasal surgery such as
septoturbinoplasty or endoscopic sinus surgery should be con-
sidered as a way to improve sleep quality, reduce excessive
daytime sleepiness, and improve objective sleep and PAP de-
vice-related parameters.

can increase sleep apnea severity or the applied pressure on the
PAP device [22]. However, mixed results have been reported re-
garding whether nasal surgery to overcome these processes pos-
itively affects OSA or PAP adherence [23,24]. The alarmingly
high non-adherence rate for nasal PAP devices should be of
great interest to clinicians because low adherence to PAP device
use can reduce the therapeutic effect and increases the risk of
complications of OSA [25]. Steady progress has been made in
research on surgical interventions to treat OSA. In particular,
there have been several studies on nasal surgery to solve nasal
congestion. Although nasal surgery as a sole intervention is gen-
erally insufficient as a curative treatment modality for OSA, na-
sal surgery effectively reduces PAP device pressure settings
[26,27].

Despite the importance of nasal surgery to increase PAP com-
pliance or as a therapeutic method to address OSA, guidelines
for consistent medical practice and patient education have not
been established or published. Therefore, the target population
for this guideline is patients =18 years of age with a clinical di-
agnosis of OSA. We defined OSA patients as those with an ap-
nea-hypopnea index (AHI) of =5 points according to polysom-
nography (PSG).

Guideline scope and purpose

The guideline aims to improve the quality of decision-making
about whether to perform nasal surgery in patients with OSA
and to provide definite and practicable recommendations for
implementing this decision in clinical practice. The guideline aims
to contribute to effective disease management by increasing the
effectiveness of nasal surgery in treating nasal and sleep-related
manifestations in patients with OSA. It also seeks to improve
PAP adherence in OSA patients who do not tolerate PAP thera-
py due to nasal obstruction. This guideline is intended for review
by all sleep specialists who may treat OSA and recommend na-
sal surgery to patients or refer patients to an otorhinolaryngolo-
gist. It should be noted that PAP is the standard treatment for
moderate to severe OSA, and this guideline does not recommend
treating OSA with nasal surgery alone. Instead, this guideline
systematically summarizes the benefits of nasal surgery for OSA
patients with nasal obstruction who have not experienced symp-
tom improvement with medical therapy. Therefore, this guideline
can be applied to provide a rationale for either performing nasal
surgery or referring adult OSA patients with nasal obstruction
and unresponsive symptoms to an otorhinolaryngologist, re-
gardless of the setting. This includes adult OSA patients on PAP
therapy who have nasal obstruction affecting their PAP adher-
ence, if their symptoms do not improve with medical therapy.
However, it is not intended for use in pediatric patients or those
in whom multi-level surgery is indicated. To the best of our knowl-
edge, there is limited evidence that the efficacy of nasal surgery
in managing nasal and sleep-related symptoms in children and
adolescents with OSA is similar to that in adults with OSA.There-



fore, child and adolescent patients were excluded from the rele-
vant subjects because the literature searched and cited to develop
this guideline included only adults. Additionally, since this guide-
line seeks to aid in decision-making for nasal surgery by consid-
ering evidence of the effectiveness of nasal surgery alone in pa-
tients with OSA, papers involving other surgical procedures per-
formed for OSA concurrently with nasal surgery were excluded
from this work. Other types of surgery for OSA include tonsil-
lectomy, uvulopalatopharyngoplasty, uvulopalatal flap, expansion
sphincter pharyngoplasty, palatal muscle resection, palatal im-
plants, genioglossus advancement, and reduction procedures for
the tongue (such as radiofrequency ablation, glossectomy, and
transoral robotic surgery). Hypoglossal nerve stimulation and
maxillomandibular advancement are also options.

Healthcare burden

OSA is a common sleep disease that can cause serious health
problems and huge economic costs. The prevalence rates of OSA
(AHI =5 points) in the United States (Wisconsin sleep cohort)
were 24% and 9% in men and women aged 30-60 years, re-
spectively [26]. When the criteria of an AHI =5 points with symp-
toms such as daytime sleepiness were applied, the prevalence of
OSA was 4% in men but 2% in women [26]. In Korea, the prev-
alence of OSA was reported to be 27% in men or 16% in women
based on an AHI =5 points and 4.5% in men or 3.2% in wom-
en based on the criteria of an AHI =5 points with daytime sleep-
iness, respectively [27]. According to a recent study estimating
the worldwide prevalence and burden of OSA, approximately
1 billion (936 million) adults aged 30-69 years globally were
calculated to have OSA using the criterion of an AHI =5 points,
regardless of symptoms [8]. Of these, 425 million (>45%) have
moderate to severe OSA (AHI =15 points), requiring aggressive
management [8]. If left untreated, OSA can lead to several med-
ical complications and increase the incidence of accidents and
total mortality. OSA has been associated with an increased risk
for hypertension (odds ratio [OR], 2.9), heart failure (relative
risk [RR], 2.4), type 2 diabetes (OR, 1.6), stroke (OR, 3.8), mo-
tor vehicle accidents (RR, 2.4), occupational accidents (RR, 2.2),
and death in severe OSA (hazard ratio, 3.8) [28]. Many studies
have indicated that undiagnosed OSA patients spend more on
total healthcare usage than patients without OSA [29-33]. Spe-
cifically, patients with undiagnosed OSA pay $1,950-$3,899 an-
nually more than those without OSA [28-33]. In addition, OSA
patients managed with PAP pay $2,700-$5,200 less annually
than those with untreated OSA [28,30,31]. A white paper from
the AASM reported that OSA affected 12% of the adult popu-
lation (29.4 million), and the overall cost of diagnosing and man-
aging OSA in the United States in 2015 was about $12.4 billion
[34]. Fifty percent of these costs were spent on PAP and oral ap-
pliance treatment, 43% on surgical modifications of the upper
airway, and about 7% on clinic visits and diagnostic tests. More-
over, that paper found that adults’ estimated economic burden
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of undiagnosed OSA was $149.6 billion [34].

MATERIALS AND METHODS

Organization of the Committee

The president of the KORL-HNS appointed the Task Force Chair-
man (YGJ) for this guideline, and the chairman recommended
three experts as members of the guideline development group
(GDG).Then, the process was approved by the board of directors
of the KORL-HNS.Two members of the GDG were recommend-
ed and approved by the Korean Society of Sleep and Breathing.
The GDG appointed nine sleep experts to review, correct, and
conduct additional editing of the developed and written practice
guideline, and they participated as co-authors in this clinical prac-
tice guideline. The GDG had complete editorial independence
from the KORL-HNS. In developing this consensus-based clini-
cal practice guideline, the GDG followed the Clinical Practice
Guideline Development Manual, Third Edition, to create action-
able statements [35]. The first meeting was held in July 2021, and
there were 14 conference calls or meetings in total.

During a series of conference calls and meetings, the GDG
defined the scope and objectives of the proposed guideline and
selected key questions. The GDG determined that developing a
consensus-based clinical practice guideline for nasal surgery would
be most beneficial for clinicians who manage OSA patients. Af-
ter deciding on the scope and objectives, this consensus-based
clinical practice guideline was developed over 5 months. All key
questions and corresponding action statements were created based
on supporting evidence, balancing the benefits and potential
harms. The recommendations contained in this consensus-based
clinical practice guideline were developed based on the selected
best literature published through December 2021, depending on
the opinion of the GDG members. If we could not find enough
data, we used a combination of clinical experience and expert
consensus. The clinical practice guideline developed also under-
went extensive external peer review. Finally, comments were
compiled and reviewed by the GDG members. The final modi-
fied version of the clinical practice guideline was distributed and
approved by the board of directors of the KORL-HNS. A total of
10 guideline recommendations regarding nasal surgery for OSA
and PAP adherence are included, along with corresponding ac-
tion statements and profiles present in the Results section.

Literature search

GDG conducted several literature searches from July to August
2021, using a validated filter strategy to identify clinical practice
guidelines, systematic reviews, randomized controlled trials (RCTs),
and related clinical studies. The following databases were searched
for relevant studies: PubMed, Embase, and Google Scholar. The
databases were searched with controlled vocabulary words and
synonymous free text words relating to the topic of interest (ef-
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fect of nasal surgery on OSA and compliance of continuous pos-
itive pressure). Types of nasal surgery include septoplasty, turbi-
nate surgery, nasal valve surgery, septorhinoplasty, and endoscop-
ic sinus surgery. The search was not limited to clinical study de-
sign or the English language. In certain instances, targeted searches
for lower-level evidence were performed to address gaps in the
systematic searches identified while writing the guideline. The
investigation identified three clinical practice guidelines, 13 sys-
tematic reviews and meta-analyses, 11 RCTs, and 262 related
studies. After removing duplicates and irrelevant records, the
authors retained two RCTs and 31 case series (21 prospective
cases and 10 retrospective ones) that met the inclusion criteria.
An additional 51 related studies were identified that were relat-
ed to the key action statements (Fig. 1).

Meta-analysis

A meta-analysis was performed on the indices to which several
statements referred in order to clarify ambiguity (Supplementary
Fig. 1, Supplementary Table 1). The mean and standard deviation
(SD) of each index were collected and compared before and af-
ter surgery. The results were merged using statistical software

289 Relevant studies were identified
through database search

256 Studies were excluded due to
> duplication, low relevance,
and failure to meet inclusion criteria

\ 4

33 Studies were selected to
make the statements

51 Studies were additionally included
in relation to the drafting of the
guidelines, but not directly used to
make the statements

A

\ 4

84 Studies were finally used as
reference for this guideline

Fig. 1. Flowchart of study selection.

Table 2. Aggregate grades of evidence by question type

(Comprehensive Meta-Analysis Version 2.0, Biostat). Only a
Dersimonian-Laird random-effects model was used regardless of
the degree of heterogeneity because we believed that the stud-
ies were essentially heterogeneous. Funnel plots and the Egger
test were used to detect publication bias. When the funnel plot
asymmetry was severe, or the one-tailed P-value in the Egger
test was <0.05, the effect size was estimated after correcting the
publication bias using the trim-and-fill method (Supplementary
Fig. 2).

Classification of evidence-based statements

Guidelines are intended to produce optimal health outcomes for
patients, minimize harm, and reduce inappropriate variations in
clinical care [35]. The evidence-based approach to guideline de-
velopment requires identifying, appraising, and summarizing the
evidence supporting a policy and defining an explicit link be-
tween the evidence and statements [35]. Evidence-based state-
ments reflect the quality of evidence and the balance of benefit
and harm anticipated when the statement is followed. The defi-
nitions of terms used to describe evidence-based statements are
listed in Tables 1 and 2 [35]. Guidelines are not intended to su-
persede professional judgment, but rather may be viewed as a
relative constraint on individual clinicians’ discretion in particu-
lar clinical circumstances. Less frequent variation in practice is
expected for a “strong recommendation” than what might be
expected with only a “recommendation.” “Options™ offer the
most opportunity for practice variability (Table 3). Clinicians
should always act and make decisions in a way that they believe
will best serve their patients’ interests and needs, regardless of

Table 1. Levels of evidence

Term Definition

High-quality RCTs without important limitations or overwhelming
evidence evidence from observational studies

Medium-quality RCTs with important limitations or strong evidence
evidence from observational studies

Low-quality Observational studies/case studies/expert opinions
evidence

RCT, randomized controlled trial.

Grade OCEBM level Treatment

Harm

Systematic review of randomized trials, nested case-control studies,
or observational studies with dramatic effect

Randomized trials or observational studies with dramatic effects or
highly consistent evidence

Non-randomized controlled cohort or follow-up study (postmarketing
surveillance) with sufficient numbers to rule out a common harm,
case series, case-control, or historically controlled studies

A 1 Systematic review of randomized trials
B 2 Randomized trials or observational studies with dramatic
effects or highly consistent evidence
C 34 Non-randomized or historically controlled studies,
including case-control and observational studies
D 5 Case reports, mechanism-based reasoning, or reasoning from first principles
X NA

Exceptional situations where validating studies cannot be performed and there is a clear preponderance of benefits over harms

OCEBM, Oxford Centre for Evidence-Based Medicine; NA, not applicable.



Table 3. Guideline definitions for evidence-based statements
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Statement Definition Implied obligation
Strong A strong recommendation means that the benefits of the recommended  Clinicians should follow a strong recommendation unless
recommendation  approach clearly exceed the harms (or that the harms clearly exceed a clear and compelling rationale for an alternative
the benefits in the case of a strong negative recommendation) and that ~ approach is present.
the quality of the supporting evidence is excellent (grade A or B). In some
clearly identified circumstances, strong recommendations may be made
on the basis of lesser evidence when high-quality evidence is impossible
to obtain and the anticipated benefits strongly outweigh the harms.

Recommendation A recommendation means that the benefits exceed the harms (or that the Clinicians should also generally follow a recommendation
harms exceed the benefits in the case of a negative recommendation),  but should remain alert to new information and sensitive
but the quality of evidence is not as strong (grade B or C). In some to patient preferences.
clearly identified circumstances, recommendations may be made on
the basis of lesser evidence when high-quality evidence is impossible
to obtain and the anticipated benefits outweigh the harms.

Option An option means that either the quality of evidence that exists is suspect  Clinicians should be flexible in their decision-making

(grade D) or those well-done studies (grade A, B, or C) show little clear

advantage for a certain approach versus another.

regarding appropriate practice, although they may set
bounds on alternatives. Patient preference should have
a substantial influencing role.

guideline recommendations. They must also operate within their
scope of practice and according to their training. Guidelines rep-
resent the best judgment of a team of experienced clinicians and
methodologists addressing the scientific evidence for a particular
topic. Making recommendations about health practices involves
value judgments on the desirability of various outcomes associ-
ated with management options. Values applied by the guideline
panel sought to minimize harm and diminish unnecessary and
inappropriate therapy. A primary goal of the panel was to be trans-
parent and explicit about how values were applied and to docu-
ment the process.

Financial disclosures

The cost of developing this guideline was covered in full by the
KORL-HNS. All conflicts are disclosed at the end of this docu-
ment.

Guideline key action statements

Each evidence-based statement is organized in a similar fashion:
first, an evidence-based key action statement is presented in
bold, followed by the strength of the recommendation in italics.
Next, each key action statement is followed by the “action state-
ment profile” with quality improvement opportunities, aggre-
gate evidence quality, the level of confidence in the evidence, a
benefit-harm assessment, and a statement of costs [35]. Addi-
tionally, there is an explicit statement of any value judgments,
the role of patient preferences, clarification of any intentional
vagueness by the panel, exclusions to the statement, any differ-
ences of opinion, and a repeated statement of the strength of
the recommendation. Several paragraphs subsequently discuss
the evidence base supporting the statement. In this guideline,
shared decision-making refers to the exchange of information
regarding treatment risks and benefits and the expression of pa-
tient preferences and values, which result in mutual responsibili-

ty in decisions regarding treatment and care. For an action state-
ment where the evidence base demonstrates a clear benefit, cli-
nicians should provide patients with clear and understandable
information on the benefits to facilitate patient understanding
and shared decision-making, leading to better patient adherence
and outcomes. For statements where evidence is weaker or ben-
efits are less certain, shared decision-making is beneficial, where-
in a collaborative effort between the clinician and an informed
patient makes the management decision. Factors related to pa-
tient preference include (but are not limited to) absolute benefits
(number needed to treat), potential adverse effects (number need-
ed to harm), the cost of drugs or procedures, and frequency and
duration of treatment, as well as certain less-tangible factors such
as religious and/or cultural beliefs or personal levels of desire
for the intervention (Table 4).

KEY ACTION STATEMENTS

Statement 1. Nasal obstruction evaluation: the clinician should
inquire about nasal obstruction and assess nasal patency dur
ing the evaluation of a patient with OSA.

A strong recommendation is made based on the consensus of
the GDG, as well as a preponderance of benefits over harms.

Action statement profile: 1

e Quality improvement opportunity: To identify nasal ob-
struction, which is an exacerbating factor of OSA.

e Level of confidence in evidence: Low.

¢ Aggregate evidence quality: Grade X, based on exceptional
situations where validating studies cannot be performed,
and there is a clear preponderance of benefits over harms.

e Benefits: Identifying and reducing the exacerbating factors
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Table 4. Summary of evidence-based statements of nasal surgery on OSA

Statement

Action

Strength

1. Nasal obstruction The clinician should inquire about nasal obstruction and assess nasal patency during the evaluation of ~ Strong recommendation

evaluation a patient with OSA.

2. Nasal obstruction The clinician should consider referring the patient to an otorhinolaryngologist for the surgical treatment  Strong recommendation
of nasal obstruction in OSA patients with persistent symptoms despite appropriate medical therapy.

3. Quality of life or ~ The clinician should consider referring the patient to an otorhinolaryngologist for the surgical treatment Recommendation
sleep quality of nasal obstruction to improve sleep quality or quality of life in OSA patients with persistent nasal
obstruction despite appropriate medical therapy.
4. Excessive The clinician should consider referring the patient to an otorhinolaryngologist for the surgical treatment of Recommendation
daytime nasal obstruction to address excessive daytime sleepiness in OSA patients with persistent symptoms
sleepiness despite appropriate medical therapy.
5. Snoring The clinician may consider referring the patient to an otorhinolaryngologist for the surgical treatment of Option

nasal obstruction to reduce snoring in OSA patients with persistent symptoms despite appropriate

medical therapy.

6. Respiratory The clinician may consider referring the patient to an otorhinolaryngologist for the surgical treatment of Option
disturbances nasal obstruction to improve respiratory disturbances during sleep in OSA patients with persistent

symptoms despite appropriate medical therapy.

7. Oxygen status The clinician may consider referring the patient to an otorhinolaryngologist for the surgical treatment of Option
nasal obstruction to improve oxygen status during sleep in OSA patients with persistent symptoms

despite appropriate medical therapy.

8. Optimal PAP level The clinician should consider referring the patient to an otorhinolaryngologist for the surgical treatment Recommendation
of nasal obstruction to decrease the optimal PAP level in OSA patients with nasal obstruction related to
poor PAP adherence if their symptoms persist despite appropriate medical therapy.

9. PAP usage time  The clinician may consider referring the patient to an otorhinolaryngologist for the surgical treatment of Option
nasal obstruction to increase PAP usage time in OSA patients with nasal obstruction related to poor
PAP adherence if their symptoms persist despite appropriate medical therapy.

10. Re-evaluation of ~ The clinician should reassess the efficacy of nasal surgery, including nasal patency and sleep status, Recommendation
the efficacy of using both subjective and objective methods in OSA patients when their recovery is deemed complete,
nasal surgery with re-evaluation intervals determined at the discretion of the clinician.

OSA, obstructive sleep apnea; PAP, positive airway pressure.

in OSA patients.

e Risks, harms, and costs: Minimal risk of evaluation and cost
of evaluation procedures.

¢ Benefit-harm assessment: Preponderance of benefits over

harms.

objective measurements using instruments are sometimes per
formed [37]. Acoustic rhinometry can assess the cross-sectional
area and volume of the nasal cavity, while rhinomanometry can
measure nasal resistance [37]. Imaging equipment such as com-

puted tomography or magnetic resonance imaging can be used

to determine the overall structure and abnormalities of the nasal

e Value judgment: None.

e Intentional vagueness: High-level evidence for the indica-
tions and effectiveness of nasal obstruction evaluation for
OSA patients is still lacking.

¢ Role of patient preferences: Large.

¢ Exclusions: If there are no nasal obstruction symptoms or
objective nasal lesions.

e Policy level: Strong recommendation.

e Differences of opinion: None.

Supporting text

Nasal obstruction is known to be a risk factor for OSA [20,36].
Therefore, OSA patients should be asked if they have nasal ob-
struction and should be evaluated. Nasal obstruction can be eval-
uated in various ways. Subjective evaluation methods include
the visual analog scale (VAS) or the Nasal Obstruction Symptom
Evaluation (NOSE) scale [37]. In addition to direct observation
of the nasal cavity using an anterior rhinoscopy or an endoscope,

cavity [37].

Statement 2. Nasal obstruction: the clinician should consider
referring the patient to an otorhinolaryngologist for the sur
gical treatment of nasal obstruction in osa patients with per-
sistent symptoms despite appropriate medical therapy.

A strong recommendation is made based on highly consis-
tent evidence, as well as a preponderance of benefits over
harms.

Action statement profile: 2

e Quality improvement opportunity: To improve the subjec-
tive nasal obstruction and objective nasal patency of OSA
patients.

e Level of confidence in evidence: High.

¢ Aggregate evidence quality: Grade C, based on observa-



tional studies.

¢ Benefits: Relieving nasal obstruction by widening the nasal
passages.

e Risks, harms, and costs: Common complications from nasal
surgery and the costs of hospitalization and the procedure.
¢ Benefit-harm assessment: Preponderance of benefits over

harms.

e Value judgment: None.

e Intentional vagueness: High-level evidence for the indica-
tions and effectiveness of nasal surgery for OSA patients is
still lacking.

* Role of patient preferences: Large.

e Exclusions: If there are no nasal obstruction symptoms or
objective nasal lesions.

e Policy level: Strong recommendation.

e Differences of opinion: None.

Supporting text

Before describing this statement, it is necessary first to define
medical therapy. The medical therapy mentioned in this clinical
practice guideline refers to treatment to improve nasal obstruc-
tion, not treatments for OSA, such as CPAP. Medical therapy in-
cludes drugs such as oral medications, intravenous or intramus-
cular injections, and nasal sprays to control nasal symptoms in
OSA patients, and PAP devices are not included in the category
of medical therapy. For OSA patients, appropriate surgery can
resolve nasal obstruction [38,39]. The types of surgery include
septoplasty, turbinoplasty, endoscopic sinus surgery, and nasal
valve surgery [40,41]. Most retrospective case series that mea-
sured subjective nasal obstruction using the VAS or NOSE scale
reported that nasal obstruction improved after surgery [38,39,
42.43]. In addition, objective measures that can reflect nasal ob-
struction improved in all relevant studies after nasal surgery. The
minimal cross-sectional area and nasal volume, as measured by
acoustic rhinometry, showed an increase post-nasal surgery, while
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tent nasal obstruction despite appropriate medical therapy.

A recommendation is made based on multiple systematic
reviews, observational studies, and case series, as well as a
preponderance of benefits over harms.

Action statement profile: 3

e Quality improvement opportunity: To inform clinicians that
nasal surgery alone can effectively improve the sleep quality
or quality of life of OSA patients with documented nasal
airway obstruction.

e Level of confidence in evidence: Low.

o Aggregate evidence quality: Grade C, based on multiple
systematic reviews, observational studies, and case series.

e Benefits: Improved quality of life and sleep quality, includ-
ing facilitating less anxiety, fatigue, and reduced sleep laten-
cy or fragmentation.

e Risks, harms, and costs: Costs and risks of nasal surgery
such as septoturbinoplasty or endoscopic sinus surgery.

e Benefit-harm assessment: Preponderance of benefits over
harms.

e Value judgment: The GDG believes that nasal surgery needs
to be more widely performed to improve quality of life and
sleep quality.

e Intentional vagueness: There is still a lack of clear high-level
evidence for how frequently nasal surgery should be done;
the type and scope of surgery may also vary depending on
the surgeon’s experience and medical judgment.

* Role of patient preferences: Low.

¢ Exclusions: Patients who are high-risk surgical and anes-
thetic candidates, have significant comorbidities, or do not
want surgical treatment options.

e Policy level: Recommendation.

e Differences of opinion: None.

nasal resistance, as measured by rhinomanometry, demonstrated Supporting text
a decrease [36,38,44-48]. Some studies confirmed that the nasal The supporting text of statement 3 is described together after
cavity was enlarged according to anterior rhinoscopy or endos- statement 4.

copy after surgery [39]. Another study showed that the nasal
valve volume and angle had increased using magnetic resonance
imaging [49]. In addition, a computational fluid dynamics study
comparing nasal resistance and airflow changes before and after
septal surgery reported a 50% decrease in total nasal resistance
after surgery compared to before surgery [50]. Based on these
study results, nasal surgery has been shown to effectively ad-
dress nasal obstruction in patients with OSA.

Statement 4. Excessive daytime sleepiness: the clinician
should consider referring the patient to an otorhinolaryngol-
ogist for the surgical treatment of nasal obstruction to ad-
dress excessive daytime sleepiness in OSA patients with per
sistent symptoms despite appropriate medical therapy.

A recommendation is made based on multiple systematic
reviews, meta-analyses, and well-designed clinical trials, as
well as a preponderance of benefits over harms.

Statement 3. Quality of life or sleep quality: the clinician
should consider referring the patient to an otorhinolaryngol- Action statement profile: 4
ogist for the surgical treatment of nasal obstruction to improve

e Quality improvement opportunity: To inform clinicians that
sleep quality or quality of life in OSA patients with persis-

nasal surgery alone can effectively improve the excessive
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daytime sleepiness of OSA patients with documented nasal
airway obstruction.

e Level of confidence in evidence: Medium.

¢ Aggregate evidence quality: Grade B, based on meta-analy-
ses, systematic reviews, one RCT, and several case series.

e Benefits: Not only do the patient’s subjective nasal conges-
tion symptoms improve, but their school, work, and safety
issues related to daytime sleepiness are also reduced.

e Risks, harms, and costs: Costs and risks of nasal surgery
such as septoturbinoplasty or endoscopic sinus surgery.

¢ Benefit-harm assessment: Preponderance of benefits over
harms.

e Value judgment: None.

¢ Intentional vagueness: There is still a lack of clear high-level
evidence for how frequently nasal surgery should be done;
the type and scope of surgery may also vary depending on
the surgeon’s experience and medical judgment.

¢ Role of patient preferences: Low.

e Exclusions: Patients who are high-risk surgical and anes-
thetic candidates, have significant comorbidities, or who do
not want surgical treatment options.

e Policy level: Recommendation.

¢ Differences of opinion: None.

Supporting text for statements 3 and 4

OSA is related to the repeated decrease or cessation of airflow,
and whenever such an event occurs, it induces awakening dur
ing sleep, resulting in sleep fragmentation. OSA is thus associat-
ed with daytime sleepiness, fatigue, reduced sleep quality, and
decreased work efficiency [51]. The Epworth Sleepiness Scale
(ESS) is the most frequently used instrument to evaluate the
subjective degree of daytime sleepiness. This scale has been ap-
plied in most studies to evaluate the subjective quality of life
and sleep quality, and the Pittsburgh Sleep Quality Index (PSQI),
36-item Short-form Health Survey, the Symptom Checklist 90,
and health-related quality of life have also been used. The GDG
found 13 clinical studies [38,39,42,43,45,46,48,52-57] and six
systematic reviews or meta-analyses [40,58-62] on the effects of
nasal surgery on daytime sleepiness and quality of life in OSA
patients. That research demonstrated that subjective symptoms
such as ESS scores and quality of life significantly improved,
which were very consistent results. The first meta-analysis of na-
sal surgery and sleep and quality of life was published in 2011
and analyzed the results of two controlled trials and 13 non-
controlled trials. After nasal surgery in OSA patients, the ESS
significantly decreased from 10.6 to 7.1 points [58]. As men-
tioned above, quality of life was evaluated using various tools in
several studies. Therefore, although it was possible to determine
that quality of life tended to increase after surgery, it was not
easy to conduct a systematic review or meta-analysis for each
evaluation tool. In contrast, most studies evaluated daytime sleep-
iness using a single tool (the ESS), and our GDG performed a

meta-analysis of reports using the ESS. A total of 16 controlled
trials reporting ESS scores were included [63,64], and the analy-
sis revealed significantly improved ESS scores in the nasal sur
gery group compared to the control group (standard difference
in means, —1.091; 95% confidence interval [CI], -1.396 to 0.785;
P<0.001) (Supplementary Fig. 1, Supplementary Table 1).

The results of this study’s meta-analysis are consistent with
those of previously published studies. According to a meta-anal-
ysis conducted in 2019, ESS scores improved significantly in OSA
patients after nasal surgery, but patients without OSA experi-
enced no significant improvement in ESS [62]. In one study, an
RCT was conducted in which a control group underwent sham
surgery. The group that received nasal surgery showed significant
improvements in ESS scores compared to the control group [48].

Statement 5. Snoring: the clinician may consider referring
the patient to an otorhinolaryngologist for the surgical treat-
ment of nasal obstruction to reduce snoring in OSA patients
with persistent symptoms despite appropriate medical therapy.

An option is offered based on one systematic review, multi-
ple observational studies, and case series, as well as a pre-
ponderance of benefits over harms.

Action statement profile: 5
¢ Quality improvement opportunity: To reduce snoring in
OSA patients with nasal obstruction.

e Level of confidence in evidence: Low.

e Aggregate evidence quality: Grade C, based on one system-

atic review, multiple observational studies, and case series.

e Benefits: Reducing snoring.

e Risks, harms, and costs: There is a possibility of the usual
complications from nasal surgery, and there may be periop-
erative risks due to OSA. Side effects of nasal surgery gen-
erally include nasal pain, infection, recurrence, and nasal
bleeding, and specific adverse effects may differ according
to the type of surgical procedure. The cost also depends on
the type of surgical procedure and is relatively high.
Benefit-harm assessment: Preponderance of benefits over
harms.

Value judgments: None.

Intentional vagueness: The effect of isolated nasal surgery

on snoring may vary depending on the type of surgical pro-

cedure; although nasal surgery alone is reported to improve

subjective snoring in patients with OSA based on many

studies, more clinical research is needed about whether ob-

jective snoring improves after nasal surgery.

¢ Role of patient preferences: None.

e Exclusions: When nasal surgery is contraindicated or when
the patient refuses nasal surgery.

e Policy level: Option.

e Differences of opinion: None.



Supporting text

Snoring is a noisy respiratory sound during sleep caused by vi-
bration of the upper airway’s soft tissue, including the nasal cav-
ity, pharynx, and larynx. It is a kind of sleep-disordered breath-
ing, such as OSA. Loud or frequent snoring can be an indicator
or a warning sign of OSA. Snoring can be bothersome to other
people and develop into OSA, leading to serious medical conse-
quences [65]. Numerous studies have been conducted on the ef-
ficacy of isolated nasal surgery on subjective and objective snor-
ing in OSA patients with nasal obstruction [38,56,58,66-71].
Most relevant clinical research has shown that nasal surgery sig-
nificantly reduces snoring. Friedman et al. [66] reported that
complete resolution of snoring was found in three patients (6 %)
and noted a decrease in snoring in 14 patients (28 %) following
nasal surgery. To estimate the efficacy of nasal surgery on snor-
ing in OSA patients with nasal obstruction, Li et al. [38,69,70]
performed three related clinical trials using questionnaires such
as the Snore Outcomes Survey and Spouse/Bed Partner Survey.
Their studies demonstrated that subjective snoring was signifi-
cantly reduced after nasal surgery. Choi et al. [56] appraised the
effectiveness of nasal surgery on objective snoring based on PSG
data in OSA patients with nasal obstruction. They reported that
snoring duration (snoring time/total sleep time X100) improved
significantly from 32.2% +16.4% to 25.8% £18.6% following
nasal surgery (P<0.05). Kim et al. [68] also investigated whether
nasal surgery affected objective snoring and indicated that snor-
ing duration declined from 44.1% £18.0% to 39.2% £17.5%
after nasal surgery, albeit without statistical significance. Li et al.
[58] reviewed data extracted from six papers related to the effi-
cacy of nasal surgery on snoring based on VAS scores and indi-
vidual questionnaires. They confirmed that snoring improved
significantly following nasal surgery (P<0.05).

Statement 6. Respiratory disturbances (AHI/RDI): the clini-
cian may consider referring the patient to an otorhinolaryn-
gologist for the surgical treatment of nasal obstruction to im-
prove respiratory disturbances during sleep in OSA patients
with persistent symptoms despite appropriate medical therapy.

An option is offered based on multiple systematic reviews
and RCTs, as well as a preponderance of benefits over harms.

Action statement profile: 6

e Quality improvement opportunity: To improve respiratory
disturbances (AHI/RDI) for the treatment of patients with
OSA; doing so improves the patient’s symptoms safely and
is associated with a low financial burden.

e Level of confidence in evidence: Low.

o Aggregate evidence quality: Grade B, based on meta-analy-
ses, RCTs, and multiple observational studies.

e Benefits: Reduction of significant respiratory disturbances.

e Risks, harms, and costs: There is a possibility of the usual
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complications from nasal surgery, and there may be periop-
erative risks due to OSA; the cost also depends on the hos-
pitalization period and type of procedure.

¢ Benefit-harm assessment: Preponderance of benefits over
harms.

e Value judgment: None.

e Intentional vagueness: There is still a lack of clear high-level
evidence for how frequently or which type of nasal surgery
should be done.

¢ Role of patient preferences: High.

e Exclusions: In cases where nasal breathing is not uncom-
fortable.

e Policy level: Option.

e Differences of opinion: Our meta-analysis of AHI values
showed that nasal surgery significantly contributed to the
improvement of AHI, but some other studies did not report
significant statistical results.

Supporting text

It is difficult to accurately measure the effect of surgery because
it is influenced by various patient, surgical, and environmental
variables. PSG is the most common and easily accessible objec-
tive indicator to measure the effect of surgery in OSA patients.
Among the PSG indices in the studies analyzed herein, indices
of respiratory disturbances—such as AHI and the respiratory
disturbance index (RDI), which are most widely used to evalu-
ate the degree of sleep apnea—and indicators related to oxygen
saturation during sleep were studied. The primary pathophysiol-
ogy of OSA is based on structural obstruction of the upper air
way. The closure of the nasal cavity, which is a component of the
upper airway and is the first gateway through which external air
enters, is likely to affect these respiratory indices [72].

Twenty-nine studies examined the AHI and/or RDI, which are
the most widely used indicators to determine the severity of
sleep apnea, including 25 clinical research studies and four me-
ta-analyses [38-40,42-48,52,54-59,62,66,68,70,71,73-79]. In
addition, the GDG performed a meta-analysis on respiratory
disturbance with 23 controlled trials to evaluate the effect of
nasal surgery on the AHI [38,39,42-48,52,54,56,57,68,70,71,
73-79].The analysis showed a significantly decreased AHI in the
nasal surgery group compared to the control group (standard
difference in means, —0.252; 95% CI, -0.383 to —0.121; P<0.001)
(Supplementary Fig. 1, Supplementary Table 1).

Previous meta-analysis reports also offered mixed results con-
cerning the effectiveness of nasal surgery in improving the AHI
[40,58,59,62]. As a result of our meta-analysis, where the largest
number of studies were enrolled, nasal surgery significantly im-
proved the AHI. Unfortunately, the RDI did not meet our analy-
sis criteria and was not subjected to meta-analysis. Nonetheless,
the findings of our meta-analysis helped to determine the rec-
ommendation level based on the results of previous meta-analy-
ses and observational studies. Among the enrolled studies, the
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only report that conducted a meta-analysis of the RDI showed a
significant decrease in the RDI after nasal surgery. Other reports
also found a significant reduction in the RDI after nasal surgery
[43,46,55,59,78,79].

Statement 7. Oxygen status (mean/minimum/oxygen desatu-
ration index): the clinician may consider referring the patient
to an otorhinolaryngologist for the surgical treatment of na-
sal obstruction to improve oxygen status during sleep in OSA
patients with persistent symptoms despite appropriate medi-
cal therapy.

An option is offered based on RCTs and a preponderance
of benefits over harms.

Action statement profile: 7

¢ Quality improvement opportunity: To improve the oxygen
status during sleep for the treatment of patients with OSA,;
it improves the patient’s symptoms safely and is associated
with a low financial burden.

e Level of confidence in evidence: Low.

o Aggregate evidence quality: Grade B, based on one RCT
and multiple observational studies.

e Benefits: Improvement of oxygen status levels during sleep.

e Risks, harms, and costs: There is a possibility of the usual
complications from nasal surgery, and there may be periop-
erative risks due to OSA; the cost also depends on the hos-
pitalization period and the type of procedure.

¢ Benefit-harm assessment: Preponderance of benefits over
harms.

e Value judgment: None.

¢ Intentional vagueness: There is still a lack of clear high-level
evidence for how frequently or which type of nasal surgery
should be done.

¢ Role of patient preferences: Low.

e Exclusions: In cases where nasal breathing is not uncom-
fortable.

e Policy level: Option.

e Differences of opinion: In our meta-analysis of the mini-
mum O; saturation results and several other analysis re-
ports, nasal surgery was found to significantly contribute to
the improvement of minimum O, saturation, but some oth-
er studies did not report statistically significant results.

Supporting text
OSA is caused by upper airway obstruction, resulting in inter-
mittent systemic hypoxia. This periodic occurrence of hypoxia is
expressed in the form of oxygen saturation on PSG. Oxygen sta-
tus during sleep is deeply involved in the pathophysiological
complications of sleep apnea [80].

A total of 18 studies investigated the changes in oxygen status
due to nasal surgery [38,42-48,52,56,57,66,70,71,73,74,78,79],

including one RCT and 17 observational studies. In addition,
the GDG performed a meta-analysis on oxygen status with 14
controlled trials for the effect of nasal surgery on minimum O,
saturation [38,42-47,52,56,57,70,73,74,79].The analysis revealed
a significantly improvement in the lowest O, saturation in the
nasal surgery group compared to the control group (standard
difference in means, 0.261; 95% CI, 0.128-0.393; P<0.001)
(Supplementary Fig. 1, Supplementary Table 1).

As in our meta-analysis and several previous reports, nasal
surgery significantly improved minimum O, saturation. Although
the mean oxygen saturation and the oxygen desaturation index
were not included in our meta-analysis, we determined our rec-
ommendation levels based on the results of several previous re-
ports [43,47,48,52,57,71,74,79].

Statement 8. Optimal PAP level: the clinician should consid-
er referring the patient to an otorhinolaryngologist for the
surgical treatment of nasal obstruction to decrease the opti-
mal PAP level in OSA patients with nasal obstruction related
to poor PAP adherence if their symptoms persist despite ap-
propriate medical therapy.

A recommendation is made based on one systematic review
and meta-analysis, multiple observational studies, and case
series, as well as a preponderance of benefits over harms.

Action statement profile: 8

¢ Quality improvement opportunity: To decrease the optimal
pressure level of PAP in OSA patients with nasal obstruc-
tion related to poor PAP adherence and then ultimately im-
prove PAP adherence.

e Level of confidence in evidence: Medium.

¢ Aggregate evidence quality: Grade B, based on one system-
atic review and meta-analysis, multiple observational stud-
ies, and case series.

¢ Benefits: Decreased optimal pressure level of PAP, which
can facilitate improvements in PAP adherence.

* Risks, harms, and costs: There is a possibility of the usual
complications from nasal surgery, and there may be periop-
erative risks due to OSA. The side effects of nasal surgery
generally include nasal pain, infection, recurrence, and nasal
bleeding, and specific adverse effects may differ according
to the type of surgical procedure. The cost also depends on
the type of surgical procedure and is relatively high.

e Benefit-harm assessment: Preponderance of benefits over
harms.

e Value judgments: None.

e Intentional vagueness: None.

* Role of patient preferences: None.

e Exclusions: If the patient does not want surgery or is con-
traindicated for nasal surgery.

e Policy level: Recommendation.



e Differences of opinion: None.

Supporting text

PAP is the primary therapeutic method for OSA, and nasal ob-
struction is one of the common causes of poor PAP adherence
[67]. In general, to improve nasal obstruction, conservative or
medical management is first tried; then, if there is no improve-
ment, surgical treatment should be considered. Multiple pro-
spective and retrospective studies have been conducted on the
effect of nasal surgery alone on PAP therapy, including optimal
pressure levels in OSA patients with nasal obstruction [39,44,
66,71,81-83]. Numerous studies have shown that the mean op-
timal PAP level decreased considerably after nasal surgery, and
most related studies reported that nasal surgery significantly re-
duced the optimal pressure level of PAP. Friedman et al. [66] in-
vestigated whether nasal surgery changed the optimal pressure
level of PAP in OSA patients and found that the optimal PAP
level decreased significantly from 9.3 to 6.7 cm H>O after nasal
surgery (P<0.01). Nakata et al. [44] also evaluated the effective-
ness of nasal surgery on the optimal pressure level of PAP in
PAP-intolerant patients with severe OSA and nasal obstruction
and showed that the optimal PAP level was reduced significantly
from 16.8+1.1 to 12.0£1.9 cm H,O (P<0.05). Sufioglu et al.
[71] tried to determine whether nasal surgery influenced the
optimal PAP level in OSA patients with nasal obstruction and
reported that the optimal PAP level was diminished from 11.2+
1.2 to 10.4£1.4 cm HO following nasal surgery, albeit without
statistical significance (P=0.062). Camacho et al. [17] performed
a systemic literature review and meta-analysis based on merged
data from seven clinical trials associated with optimal PAP levels
to demonstrate the efficacy of nasal surgery on optimal PAP lev-
els. As a result, the optimal pressure level of PAP decreased from
11.6+2.2 to 9.5+2.0 cm H,O (mean%SD), and the pooled
random-effects analysis demonstrated a statistically significant
decrease in the average optimal pressure, with a mean difference
of —2.66 cm H0 (95% CI, -3.65 to —1.67 cm H2O; overall ef-
fect, Z score=5.27; P<0.001).

Statement 9. PAP usage time: the clinician may consider re-
ferring the patient to an otorhinolaryngologist for the surgi-
cal treatment of nasal obstruction to increase PAP usage time
in OSA patients with nasal obstruction related to poor PAP
adherence if their symptoms persist despite appropriate med-
ical therapy.

An option is offered based on one systematic review, multi-
ple observational studies, case series, and a preponderance
of benefits over harms.

Action statement profile: 9
¢ Quality improvement opportunity: To increase the usage
time of PAP in OSA patients with nasal obstruction related
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to poor PAP adherence and then ultimately improve PAP
adherence.
e Level of confidence in evidence: Low.
¢ Aggregate evidence quality: Grade C, based on one system-
atic review, multiple observational studies, and case series.
¢ Benefits: Increased usage time of PAP, which can affect the
improvement of PAP adherence.
e Risks, harms, and costs: There is a possibility of the usual
complications from nasal surgery, and there may be periop-
erative risks due to OSA. Side effects of nasal surgery gen-
erally include nasal pain, infection, recurrence, and nasal
bleeding, and specific adverse effects may differ according
to the type of surgical procedure. The cost also depends on
the type of surgical procedure and is relatively high.
Benefit-harm assessment: Preponderance of benefits over
harms.
Value judgments: None.
Intentional vagueness: The effect of nasal surgery alone on
increased PAP usage time may vary depending on the type
of surgical procedure. Most related studies have shown that
isolated nasal surgery increases PAP usage time in patients
with OSA. However, clinical investigations are still insuffi-
cient, and further studies are required to confirm these find-
ings.
¢ Role of patient preferences: None.
e Exclusions: If the patient does not want surgery or is con-
traindicated for nasal surgery.
e Policy level: Option.
¢ Differences of opinion: None.

Supporting text

In OSA patients with PAP therapy, nasal obstruction can be as-
sociated with various reasons for poor PAP adherence, including
difficulty in nasal breathing, mouth leaks, and unintentional
mask removal [67]. Therefore, surgical corrections for obstruc-
tive nasal anatomy can play an essential role in improving PAP
compliance in OSA patients with nasal obstruction related to
PAP non-adherence. Poirier et al. [81] examined the efficacy of
isolated nasal surgery on PAP management, focusing on param-
eters such as PAP usage time and optimal level, in 18 non-com-
pliant PAP patients with OSA. Their study established that the
PAP usage time increased significantly from 0.5 to 5.0 hr/day
(P<0.05), and the optimal PAP level decreased significantly
from 11.9 to 8.2 cm H>O (P<0.05) after nasal surgery when the
data were re-analyzed without two patients whose conditions
normalized with surgical therapy. Park et al. [39] also evaluated
the impact of nasal surgery alone on PAP adherence in OSA pa-
tients with nasal obstruction. They reported that all seven PAP-
intolerant patients could adhere to PAP treatment, based on the
commonly accepted definition of adequate compliance, follow-
ing nasal surgery. To evaluate the therapeutic effect of nasal sur-
gery (radiofrequency reduction of inferior turbinate hypertro-



212 Clinical and Experimental Otorhinolaryngology Vol. 16, No. 3: 201-216, August 2023

phy) in OSA patients with PAP treatment, Powell et al. [84] car-
ried out a double-blind, randomized placebo-controlled trial and
found that the PAP usage time of the intervention group was 32
minutes longer than that of the control group, but without statis-
tical significance. Camacho et al. [17] reviewed 11 clinical arti-
cles (153 patients) related to the effect of nasal surgery on PAP
therapy, including PAP usage time, tolerance, and adherence.
They concluded that overall outcomes of PAP use, acceptance,
tolerance, and adherence improved after nasal surgery. Addi-
tionally, PAP usage time increased from a mean+SD of 3.0+£3.1
to 5.5%2.0 hr/day in OSA patients with nasal obstruction relat-
ed to poor PAP adherence.

Statement 10. Re-evaluation of the efficacy of nasal surgery:
the clinician should reassess the efficacy of nasal surgery, in-
cluding nasal patency and sleep status, using both subjective
and objective methods in OSA patients when their recovery
is deemed complete, with re-evaluation intervals determined
at the discretion of the clinician.

A recommendation is made based on multiple systematic
reviews, meta-analyses, and well-designed clinical trials, as
well as a preponderance of benefits over harms.

Action statement profile: 10

e Quality improvement opportunity: To reinforce the need for
an appropriate assessment of the effect of nasal surgery
alone in OSA patients and to improve long-term patient
management by the clinician based on the patient’s postop-
erative status as reassessed with subjective and objective
measurements.

¢ Level of confidence in evidence: Low.

e Aggregate evidence quality: Grade X, based on experts’
opinions.

e Benefits: Increasing patient satisfaction by individually man-
aging the patient after postoperative re-evaluations.

¢ Risks, harms, and costs: There are no risks or harms; howev-
er, there may be costs associated with re-evaluations, in-
cluding PSG.

¢ Benefit-harm assessment: Preponderance of benefits over
harms.

e Value judgment: None.

e Intentional vagueness: None.

¢ Role of patient preferences: Low.

e Exclusions: None.

e Policy level: Recommendation.

¢ Differences of opinion: None.

Supporting text

After surgical treatment for OSA, it is essential to evaluate the
patient’s sleep state and compare it to their sleep before surgery.
In the case of multi-level surgery, the clinician should re-pre-

scribe a PSG test 2-3 months after surgery or when the patient’s
recovery is considered complete and compare the results to the
preoperative results. However, for nasal surgery performed alone
for OSA, there was no clinical guideline on whether a postoper-
ative examination should be performed or what type of exami-
nation should be used to evaluate it. Therefore, the GDG pre-
pared this statement based on the evidence of statements 2 and
3, which describe the effect of nasal surgery alone on the pa-
tient’s subjective and objective outcomes.

The primary purpose of nasal surgery in OSA patients is to
improve their nasal symptoms, with the improvement of sleep-
related factors being an additional benefit. Therefore, if signifi-
cant apnea or hypopnea remains after nasal surgery, convention-
al OSA treatment such as CPAP and multi-level surgery should
be considered.

Subjective measures such as the ESS, PSQI, NOSE scale, and
VAS (e.g., nasal obstruction, snoring, etc.) consistently improved
consistently in multiple studies of patients who received nasal
surgery alone for OSA. These questionnaires can quantify the
patient’s subjective symptoms, which can be challenging to eval-
uate and help clearly explain the surgical outcome. In addition,
the results of verified questionnaires conducted before and after
surgery can be used as valuable data for future research on sleep
apnea.

Many clinical trials have assessed objective measures, such as
rhinomanometry, acoustic rhinometry, and PSG, in patients with
OSA after isolated nasal surgery. Most studies have shown sig-
nificant changes in nasal resistance using rhinomanometry and
the minimal cross-sectional area using acoustic rhinometry. How-
ever, the postoperative outcomes of studies using PSG as an eval-
uation method tended to be heterogeneous. Some studies have
reported significant improvements in objective parameters, such
as sleep efficiency, sleep architecture, arousal index, respiratory
disturbances, and oxygen status after nasal surgery alone, while
others have not found statistically significant results. Therefore, it
is crucial to evaluate patients’ objective sleep status using PSG.

CONCLUSION

Research needs

Many clinical trials have published reports on nasal surgery for
OSA, but the evidence level of each clinical study is often not
high. Additionally, most studies are retrospective investigations,
and the types and scope of nasal surgery applied in these stud-
ies are very diverse. For example, a RCT study used sham sur-
gery in 2008 [48], but recently, there have been many ethical is-
sues with conducting controlled trials for surgery.

A fundamental problem in interpreting several existing stud-
ies is that a clear standard definition of the indications for sur-
gery does not yet exist. In addition, there are no formal criteria
for an optimal nasal cross-sectional area or nasal resistance for



having normal sleep without nasal obstruction. Thus, there is
confusion in determining the extent of surgery and selecting
surgical candidates. To solve this problem, it is worth analyzing
the degree of change in the nasal structure before and after sur
gery using an objective method such as computational fluid dy-
namics and analyzing these changes alongside sleep parameters.

Despite these limitations, the GDG attempted to analyze the
effect of nasal surgery on subjective and objective indicators of
OSA and to derive reasonable, non-skewed results through sta-
tistical methods and consensus. As a result, the GDG reached
the following conclusions: isolated nasal surgery in OSA patients
improved subjective parameters, such as quality of life/sleep
quality, ESS, and snoring, and improved objective indicators,
such as respiratory disturbances, oxygen status, optimal PAP
level, and PAP usage time. However, regarding quality of life,
which is essential in recent real-world data, various evaluation
tools were used in several studies, so it was impossible to stan-
dardize and analyze each result. Therefore, it will be necessary
to develop and disseminate a standardized tool that can be ap-
plied after therapeutic attempts for OSA.

When septal surgery is performed in OSA patients, normal
nasal breathing becomes difficult immediately after surgery due
to nasal packing, crust, or swelling. Therefore, it is generally chal-
lenging for patients who use CPAP as a nasal mask before sur-
gery to use CPAP for a certain period immediately after surgery.
In such cases, the patient changes to an oronasal mask or tem-
porarily stops using CPAP.This GDG tried to recommend this as
a separate statement but did not find sufficient evidence. How-
ever, it is hoped that further research on this topic will be con-
ducted in the future.

Disclaimer

The GDG, supported by the KORL-HNS, did not attempt to
provide guidance on all the effects of nasal surgery on OSA. In
addition, this guideline cannot be applied to all OSA patients, as
the management of OSA is very diverse depending on the treat-
ment area and propensity of the healthcare provider treating
OSA patients, their conditions, and their preferences.

Instead, we have attempted to help care providers by provid-
ing evidence-based information on areas that may be particular
ly confusing about recommending nasal surgery to OSA patients
or referring patients to an otorhinolaryngologist for nasal sur
gery. However, as medical knowledge and technology are con-
tinually evolving and expanding, this guideline may be revised
and new sections added to it in the future. Clinicians can also
apply their own techniques based on their clinical judgment and
evidence that this guideline may not include. Such methods may
be included in future guidelines if scientifically verified. In addi-
tion, the GDG emphasizes that this practice guideline does not
contain information on all forms of care and treatment decisions.
Thus, some efficacious treatment methods may not be included
in this practice guideline.
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