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http://creativecommons.org/licenses/by-nc/4.0 ) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited. The
Korean Society of Otorhinolaryngology-Head and Neck Surgery and Korean Rhinologic Society
appointed a guideline development group (GDG) to establish a clinical practice guideline, and the
GDG developed a guideline for nasal irrigation for adult patients with chronic rhinosinusitis (CRS).
The guideline focuses on knowledge gaps, practice variations, and clinical concerns associated
with nasal irrigation. Nasal irrigation has been recommended as the first-line treatment for CRS in
various guidelines, and its clinical effectiveness has been demonstrated through a number of
studies with robust evidence. However, no guidelines have presented a consistent nasal irrigation
method. Several databases, including OVID Medline, Embase, the Cochrane Library, and
KoreaMed, were searched to identify all relevant papers using a predefined search strategy. When
insufficient evidence was found, the GDG sought expert opinions and attempted to fill the evidence
gap. Evidence-based recommendations for practice were ranked according to the American
College of Physicians grading system. The committee developed 11 evidence-based
recommendations. This guideline focuses on the evidence-based quality improvement opportunities
deemed the most important by the GDG. Moreover, the guideline addresses whether nasal lavage
helps treat CRS, what type of rinsing solution should be used, and the effectiveness of using
additional medications to increase the therapeutic effect.

Rhinosinusitis is a disease with a relatively high prevalence characterized by inflammation of the
nasal cavity or paranasal sinuses. Depending on the duration of symptoms, it is divided into acute
or chronic, and it is classified as chronic rhinosinusitis (CRS) when symptoms last for more than 12
weeks [ 1 ]. Unlike acute rhinosinusitis, the etiology of CRS shows more complex characteristics of
inflammation. It is known that approximately 30% of patients with CRS undergo surgery because
they do not respond to maximal medical treatment or have refractory CRS symptoms [ 2 - 5 ]. Due
to the refractory characteristics and complex etiology of CRS, various methods such as
corticosteroids, antibiotics, antihistamines, nasal decongestants, immunomodulators,
anti-interleukins, other medications, and nasal irrigation have been used to manage CRS. Of these
methods, nasal irrigation is expected to have anti-inflammatory effects. The effectiveness and
necessity of nasal irrigation have been sufficiently verified. To avoid abuse of antibiotics, nasal
irrigation is encouraged as the first-line treatment for CRS in various guidelines, and its clinical
effectiveness has been demonstrated through many highly reliable studies [ 6 , 7 ]. In addition,
during the postoperative period after endoscopic sinus surgery (ESS), sinus irrigation has been
demonstrated to be an important method for promoting wound recovery in the nasal cavity and
sinuses and as a method to reduce the use of unnecessary drugs.

Nasal irrigation is expected to have anti-inflammatory effects. The effectiveness and necessity of
nasal irrigation have been sufficiently verified, but studies on the method of use and characteristics
of irrigation liquids have been somewhat inconsistent. Despite the efficacy of irrigation, the complex
structure of the sinuses and the various connections between the sinuses make it challenging to
determine the cleaning process and anti-inflammatory mechanism. Recently, through
three-dimensional modeling and cadaveric studies of the nasal sinuses, it has been revealed that
the irrigation fluid flows mainly indirectly, as opposed to directly penetrating the sinuses. The
irrigation fluid was found to flow in the following order: ethmoid sinus, nasopharynx, ipsilateral
maxillary sinus, contralateral maxillary sinus, and ipsilateral frontal sinus ( Fig. 1 ) [ 8 - 12 ]. Nasal
saline irrigation may improve nasal mucosa function through several physiological effects, including
direct cleaning of the mucus to prevent bacterial growth. Moreover, saline dilutes the mucus to
promote cleaning and removal of antigens and bacterial biofilm and promotes inflammatory
mediators to improve inflammation and mucociliary function [ 13 ]. Nasal saline irrigation in CRS
after ESS has been proven to clean the nasal cavity and promote the restoration of mucosal
function [ 14 - 16 ].

Despite the importance of nasal irrigation for the management of CRS, a nasal irrigation guideline
for consistent medical practice and patient education has not been published. The target population
of this guideline is patients who are 18 years or older with a clinical diagnosis of uncomplicated
rhinosinusitis. We defined rhinosinusitis as symptomatic inflammation of the paranasal sinuses and



nasal cavity. The guideline development group (GDG) preferred the term “rhinosinusitis” because
sinusitis is accompanied by inflammation of the nasal mucosa. Therefore, the term rhinosinusitis
was used in this guideline. We defined uncomplicated rhinosinusitis as cases without clinical
extension of inflammation outside the paranasal sinuses and nasal cavity, such as neurologic,
ophthalmologic, or soft tissue involvement.

CRS is a significant health problem, and the overall prevalence of symptom-based CRS has been
reported to be between 6% and 28% [ 17 - 20 ]. The prevalence of CRS is suggested to be between
3% and 6% in those diagnosed through a combination of symptoms and tests such as endoscopy
and computed tomography [ 21 - 23 ]. CRS has also been shown to have a number of negative
socioeconomic effects. It has been reported that 18.3 million patients in the United States (US)
visited hospitals with symptoms of CRS and received more than five times as many prescriptions as
those with other diseases [ 24 , 25 ]. In 2007 alone, $8.3 billion was spent on CRS, with more than
250,000 surgical procedures performed annually, at an average of $7,700 each. In the United
Kingdom, £2,974 was found to be spent on primary and secondary care for CRS annually [ 26 ].
The direct cost of CRS was reported to be €1,501 per year in a group of Dutch patients with CRS
and nasal polyps (CRSwNP). The highest direct cost was incurred in patients who experienced
recurrence even after surgery [ 27 , 28 ]. As rhinosinusitis can occur in younger patients, higher
absenteeism due to the disease has been reported than is the case for a number of other diseases.
Rhinosinusitis has very high costs for workers in the US. On average, there are 1 to 2 days of
missed working days per worker per year, and the total indirect costs for the management of CRS
are reported to exceed $20 billion per year [ 29 - 31 ]. Additionally, the overall productivity loss for
patients with refractory CRS is reported to be $10,077 per patient annually [ 32 ]. The significant
adverse effects of CRS have been reported to negatively affect the quality of life in general
healthcare questionnaires [ 33 - 36 ] and rhinological symptom questionnaires [ 37 , 38 ]. In patients
with CRS, quality of life scores in terms of chronic pain and adverse social effects were reported to
be worse than those for angina, back pain, and congestive heart failure [ 39 - 42 ].

This guideline aims to provide quality improvement opportunities in the application of nasal
irrigation and to create concrete and actionable recommendations to implement these opportunities
in clinical practice. This guideline aims to improve the effectiveness of nasal irrigation, promote
appropriate drug use, and promote effective disease management by presenting a general nasal
irrigation method and detailing the appropriate management of irrigation fluid and devices based on
the findings of robust studies. The guidelines are intended for all clinicians who are likely to manage
rhinosinusitis and recommend nasal irrigation to patients. This guideline aims to increase the
efficiency of nasal irrigation and can be applied in any setting for adults with rhinosinusitis who have
undergone ESS. However, this guideline is not aimed at patients with rhinosinusitis complications
or those under the age of 18 years. The GDG believes that the effectiveness of nasal irrigation will
not differ significantly between children/adolescents and adults with CRS. However, in pediatric
patients, it is thought that the degree of adaptation in response to various tonicities and the
response to additional drugs in the irrigation solution may differ, and we did not find sufficient
evidence regarding this possibility. Accordingly, since the papers we searched and cited in
establishing this guideline were for adults, pediatric patients were excluded from the application. In
addition, these guidelines do not apply to diseases such as allergic rhinitis, eosinophilic nonallergic
rhinitis, vasomotor rhinitis, invasive fungal rhinosinusitis, and allergic fungal rhinosinusitis.

The Task Force Chairman (YGJ), who was appointed by the Korean Society of
Otorhinolaryngology-Head and Neck Surgery (KORL-HNS) President with the approval of the
committee, selected the members of the GDG. The GDG consisted of 11 specialists in rhinology
from South Korea. The Korean Rhinologic Society recommended a review member (JHM), and the
member supervised the academic content of this paper and participated in the manuscript as an
author. The GDG had complete editorial independence from the KORL-HNS. In developing this
consensus-based clinical practice guideline, the GDG followed the Clinical Practice Guideline
Development Manual, Third Edition with the aim of creating actionable statements [ 43 ]. The first
meeting was held in July 2020, and a total of 20 conference calls or meetings were held. In 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 the development of a
consensus-based clinical practice guideline for nasal irrigation would be most beneficial for
clinicians who manage patients with CRS. After deciding on the scope and objectives, the
development of this consensus-based clinical practice guideline took place over 3 months, and all
the key questions and the corresponding action statements were created based on supporting
evidence, balancing the benefits and potential harm of each. The recommendations contained in
this consensus-based clinical practice guideline were developed based on the selected best
literature published through December 2020 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.
When any disagreements occurred, a third author created the actionable statements as necessary.
The clinical practice guideline developed also underwent extensive external peer review. Finally,
comments were compiled and reviewed by the GDG members. The final modified version of the
clinical practice guideline was distributed and approved by the board of directors of the KORL-HNS.
A total of 11 guideline recommendations regarding nasal irrigation are included, along with
corresponding action statements and profiles, which are reproduced in the results section.

After establishing the key questions, the GDG reached a consensus about the keywords to use in
the literature search. This literature search was performed using a validated filter strategy to identify
clinical practice guidelines, systematic reviews, randomized controlled trials (RCTs), observational
studies, case series, or expert opinions. English-language searches were performed in multiple
databases, including the Cochrane Library, Embase, and PubMed. Additionally, targeted searches
for lowerlevel evidence were performed by GDG members to address any gaps identified. During
the literature search, we applied the following limits: search fields (title, abstract, keywords), species
(adult humans), and target disease (CRS, with or without polyps). Specifically, we excluded studies
in which the majority of patients had cystic fibrosis, allergic fungal sinusitis/eosinophilic
fungal/mucinous rhinosinusitis, aspirin-exacerbated respiratory disease, or a history of surgery for
nasal polyps within 6 weeks of entry into the study. However, to obtain sufficient literature, the
search was not limited by publication year. At least two review members of GDG independently
screened all titles and abstracts of the studies obtained from the database searches to identify
potentially relevant studies and exclude those deemed to be irrelevant. After removing duplicates
and irrelevant references, the GDG members performed a full-text review to determine the papers
for final inclusion.

Clinical practice guidelines are intended to reduce inappropriate variations in clinical care, minimize
harm, promote cost-effective practice, and produce optimal health outcomes for patients. Thus, an
evidence-based approach to guideline development requires that the evidence supporting a policy
be identified, appraised, and summarized and that an explicit link between the evidence and
statements be defined. The recommended actions are stated along with the specific circumstances
under which to perform them, linked to the supporting evidence. The potential benefits and risks
associated with the recommendations are also described. Therefore, evidence-based statements
should reflect both the quality of evidence and the expected balance between the benefits and
harm for patients. Similar to previous guidelines, the GDG evaluated the evidence levels of the
literature as highquality, medium-quality, or low-quality evidence ( Table 1 ). In this framework,
RCTs are designated as high-quality evidence and case series or expert opinions as low-quality
evidence based on the probability of bias. The GDG developed evidence-based statements that
reflected both the quality of evidence and the balance between potential harm and benefits. The
definitions of evidence-based statements are listed in Tables 2 and 3 [ 44 ]. Table 2 was adapted to
include only treatment recommendations from the Oxford Centre for Evidence-Based Medicine.
This clinical practice guideline is based on the best available scientific evidence for the key
questions as determined by the GDG. This means that our clinical practice guideline is not intended
to replace the professional judgment of clinicians, but should help to inform clinical decision-making
in particular clinical circumstances. The GDG proposed that action statements would be strongly
recommended when less frequent variation in clinical practice may be expected ( Table 3 ). By
contrast, those deemed to be an “option” could be selected depending on the clinical situation.
Therefore, clinicians should always act and decide in a way that they believe will best serve their
patients’ interests and needs, regardless of our recommendations in this guideline. The primary



goal of the GDG was to establish a clinical practice guideline through a transparent process and to
document this process.

Here, we will clearly describe the processes that led to the profile of each consensus-based action
statement. Each consensus-based action statement is expressed as follows: an action statement in
bold, followed by the strength of the recommendation in italics. Each action statement is also
followed by the “action statement profile” with quality improvement opportunities, level of confidence
in the evidence, aggregate evidence quality, benefits, risk/harm/cost, benefit-harm assessment,
value judgments, intentional vagueness, the role of patient preferences, exclusion, policy level, and
differences of opinion. Several paragraphs subsequently discuss the evidence supporting this
statement. In the action statement descriptions, we have shared our decision-making by referring to
the risks and benefits of treatment and providing information on patient preferences that could
enhance the doctor-patient relationship. An overview of each consensus-based statement covered
in this guideline is presented in Table 4 .

Statement 1. Nasal saline irrigation: clinicians should recommend nasal saline irrigation to patients
with CRS or those who have undergone ESS. Strong recommendation based on multiple
systematic reviews and RCTs, as well as a preponderance of benefits over harm.

• Quality improvement opportunity: To improve the utilization of nasal irrigation for the treatment of
patients with CRS. Nasal irrigation improves the patient’s symptoms safely and is associated with a
low financial burden. It also provides a route through which various drugs can be effectively
delivered to the nasal cavity and sinuses.

• Level of confidence in evidence: High.

• Aggregate evidence quality: GradeA, based on systematic reviews and multiple RCTs.

• Benefits: Nasal irrigation washes away inflammatory mediators, crust, and dirty mucus; disrupts
biofilms; improves mucociliary transport; decreases mucosal edema; and hydrates the mucus sol
layer.

• Risk, harm, and cost:There is a low probability of local irritation, a nasal burning sensation,
nausea, itching, pain, otalgia, and epistaxis. It is very inexpensive to perform a nose wash twice a
day; thus, the financial burden is limited.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Intentional vagueness: There is still a lack of clear high-level evidence on how to irrigate the
sinuses, the type of equipment to use, the tonicity of the solution, the temperature and amount of
the solution, the frequency and duration of irrigation, as well as the best position to perform the
irrigation. These are described in the following statements.

• Exclusions: Cases of active nose bleeding or high risk of aspiration.

Nasal saline irrigation plays a crucial role in the treatment of CRS. Nasal saline irrigation for
patients with chronic sinusitis or after ESS was recommended in the Cochrane Review published in
2016 [ 45 ], the European Position Paper on Rhinosinusitis and Nasal Polyps (EPOS) guideline
published in 2020 [ 7 ], and the International Forum of Allergy and Rhinology Consensus Statement
in 2021 [ 46 ]. Nasal irrigation can be actively recommended for patients with CRS because it does
not pose a medical risk or financial burden to patients. Nasal irrigation is known to improve CRS by
thinning any mucus that is present, mechanically removing the mucus and crust, improving
mucociliary transport, decreasing mucosal edema, reducing the surface antigen load, disrupting
biofilms, washing out inflammatory mediators, and hydrating the sol layer [ 46 - 48 ]. The side
effects of nasal irrigation are generally mild or uncommon, and nasal pain and bleeding may occur.



In particular, symptoms such as nasal pain or irritation are related to the use of hypertonic solutions.
Nasal irrigation improves symptom scores and discharge after ESS in patients with CRS [ 49 , 50 ].

Statement 2. Saline tonicity: clinicians may recommend using isotonic saline as a nasal irrigation
solution for patients considering cost, convenience, and safety. However, it is unclear whether there
is a clear difference in the therapeutic effect of hypertonic and isotonic saline solutions. Option
based on one systematic review and seven RCTs with isotonic and hypertonic saline balances.
However, isotonic saline is recommended in terms of cost, convenience, and safety.

• Quality improvement opportunity:To provide physicians with information on the therapeutic and
side effects of isotonic and hypertonic saline solutions. Although isotonic saline is widely used for
nasal irrigation, it is not easy to determine whether there is a clear difference in the therapeutic
effect depending on the tonicity. Therefore, hypertonic saline could also be used for nasal irrigation.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B based on multiple RCTs.

• Benefits: Isotonic saline-related products for nasal irrigation are widely sold, and patients can
easily obtain them compared to hypertonic saline.

• Risk, harm, and cost: Patient discomfort occurred more frequently in nasal irrigation with
hypertonic saline. Unlike isotonic saline, hypertonic saline and Ringer’s lactate solution are often
not commercially available for nasal irrigation in most countries, including South Korea. Thus,
physicians are less likely to recommend the solution to patients.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Value judgment: The GDG judged that in terms of convenience for patients and irritation
symptoms, isotonic solutions were preferable to hypertonic solutions. Moreover, there were no
significant differences in the therapeutic effect.

• Intentional vagueness: It was not specified whether ready-made isotonic saline or solutions made
using commercially available sodium chloride powder were used.

• Role of patient preferences: Moderate.

In vitro studies have reported that hypertonic saline reduces nasal mucosal edema and increases
the ciliary beat frequency [ 51 ]. However, in in vivo studies of patients with CRS, the difference in
the improvement of patient symptoms according to tonicity is unclear. Three RCTs reported that
isotonic saline was more helpful in improving the symptoms of patients with CRS [ 52 - 54 ], and two
studies reported no differences between isotonic and hypertonic saline [ 51 , 55 ]. On the contrary,
two RCTs and one systematic review showed that hypertonic saline helped improve symptoms
compared to isotonic saline [ 56 - 58 ]. As for the side effects of nasal irrigation, some studies have
reported that hypertonic saline may cause a burning sensation, increased nasal discharge, and
pain, and the relative risk ratio compared to isotonic saline was 2.38 (95% confidence interval,
1.05–5.40) [ 59 ]. In one study, Ringer’s lactate solution showed a significantly superior effect on
symptom improvement after ESS compared to saline [ 60 ]. However, there is insufficient evidence
to recommend Ringer’s lactate solution. Several different isotonic saline preparation kits are
available in the market, and patients can easily purchase and use them. Thus, these can be
recommended to patients. However, in South Korea, there are few commercially available
hypertonic saline solutions or no Ringer’s lactate solution preparation kits. Therefore, considering
patients’ convenience, clinicians should be cautious about recommending using a hypertonic or
Ringer’s lactate solution.



Statement 3. Saline temperature: clinicians may recommend using room-temperature saline
(around 20°C) as a nasal irrigation solution for patients considering effectiveness and convenience.
If the patient prefers, then it is also completely acceptable to use a saline solution heated to 40°C.
However, it is not recommended to immediately use a solution that has been refrigerated or to use
a hot solution that exceeds 40°C for safety reasons. Option based on multiple RCTs, one case
study, and multiple in vitro studies with room temperature and heated (up to 40°C) saline.

• Quality improvement opportunity: To maximize the effect of irrigation, it is recommended that
patients do not store the irrigation solution in a refrigerator or heat the washing solution
unnecessarily. Moreover, an appropriate solution temperature should be recommended.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B based on RCTs and in vitro studies.

• Benefits: Maintaining the solution at room temperature and using it immediately is convenient and
effective for patients.

• Risk, harm, and cost: Exostoses have been reported after repeat irrigation with very
low-temperature saline. A temperature higher than 40°C may cause patient discomfort and
decreased mucociliary transport.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Value judgment: Room temperature may vary depending on the situation, but it was judged to be
18°C or higher based on the literature.

• Role of patient preferences: Moderate.

In vitro studies have reported that at temperatures below 20°C or above 40°C, the ciliary beat
frequency decreases, and when it reaches 5°C or 50°C, the cilia stop moving [ 61 , 62 ]. Two RCTs
analyzed the saccharine transit time (STT) according to the nasal irrigation solution temperature [
63 , 64 ]. A study evaluating the STT and patient symptoms reported that there was no difference in
patient symptoms and the STT between room-temperature and heated solutions (up to 40°C) [ 63 ].
In other studies that measured only the STT, the STT decreased significantly more when a 37°C
solution was used than when a 20°C solution was used [ 64 ]. In some cases, patients may store
the solution in a refrigerator to prevent bacterial growth. However, longterm irrigation with a
low-temperature solution may induce exostoses in the bone tissue in the nasal cavity [ 65 ], and the
use of excessively cold solutions is not recommended for safety and effectiveness.

Statement 4. Steroid solution: clinicians may recommend nasal irrigation with solutions containing
steroids to CRS patients who have undergone ESS. Option based on RCTs and a preponderance
of benefits over harm.

• Quality improvement opportunity: To promote inflammation reduction and wound healing in
patients undergoing ESS.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B, based on RCTs.

• Benefits: Steroid nasal irrigation improves postoperative nasal symptoms and inflammation.



• Risk, harm, and cost: No serious complications have been reported, including
hypothalamic-pituitary-adrenal (HPA) axis suppression, increased intraocular pressure, and
posterior subcapsular cataracts. The complications of steroid nasal irrigation are relatively minor
and similar to those caused by general saline nasal irrigation. The cost is moderate.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Intentional vagueness: The effect of steroid nasal irrigation may vary depending on the type and
dose of the steroid, as well as irrigation frequency.

Primary CRS is characterized by prolonged inflammation of the nasal cavity and paranasal sinuses
[ 7 , 46 , 66 ]. Thus, nasal irrigation with a steroid solution is theoretically predicted to help reduce
symptoms and inflammation in CRS, especially in the postoperative state, in addition to the effects
of saline irrigation described above. A double-blind placebo-controlled study investigated the effect
of steroid nasal irrigation versus steroid nasal spray on patients’ symptoms, endoscopic views, and
radiologic findings after ESS [ 67 ]. The study outcomes showed that steroid nasal irrigation
improved patients’ symptoms and endoscopic and radiologic scores compared to steroid nasal
spray [ 67 ]. Steroid nasal irrigation was found to be more effective than no irrigation for
postoperative management in patients with CRS [ 68 ]. In clinical studies that compared the effects
of steroid nasal irrigation and saline nasal irrigation in patients with CRS, both were found to be
significantly effective in postoperative care [ 69 - 72 ]. In summary, steroid nasal irrigation may be
similar to or more effective than saline nasal irrigation. Some studies have evaluated the safety of
steroid nasal irrigation [ 66 , 73 - 77 ]. Consequently, steroid nasal irrigation is a relatively safe
therapeutic method that does not increase the risk of serious complications, including systemic
HPA axis suppression, intraocular pressure elevation, and subcapsular cataracts. Recent clinical
guidelines and review articles have suggested that steroid nasal irrigation is an option for patients
with CRS, particularly post-ESS [ 7 , 46 , 66 , 78 - 80 ].

Statement 5. Antibiotic solution: clinicians should not routinely recommend nasal irrigation with
solutions containing antibiotics for the management of patients with CRS or those who have
undergone ESS. Recommendation against, based on RCTs and a preponderance of harm over
benefits.

• Quality improvement opportunity: It is recommended not to add an antibiotic nasal solution to the
saline nasal irrigation fluid.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B, based on RCTs.

• Benefits:There is no clear benefit to adding an antibiotic nasal solution to the irrigation fluid. Not
adding an antibiotic nasal solution helps to avoid unnecessary adverse events and changes
management from an ineffective therapy to a beneficial therapy (opportunity cost).

• Risk, harm, and cost: Some complications can be caused by general saline nasal irrigation,
including nasal obstruction, irritation, and bleeding. In addition, there is a theoretical possibility that
local antibiotics can be absorbed systemically and that bacterial resistance could develop. The cost
is moderate to high, depending on the type of antibiotic and dosage used.

• Benefit-harm assessment: Preponderance of relative harm over benefits. The benefits cannot
outweigh the harm, including the risk and cost.

There is no evidence that nasal irrigation with antibiotics is more effective than nasal irrigation
without antibiotics to treat CRS or after ESS. Recent clinical guidelines and review articles have
recommended against the use of antibiotic nasal irrigation to manage CRS or after ESS [ 7 , 46 , 78



, 79 ]. Therefore, antibiotic nasal irrigation should not be routinely used as first-line therapy to
manage CRS or in patients after ESS. However, a few studies have shown that nasal irrigation with
antibiotics such as mupirocin is effective in certain surgically recalcitrant patients with CRS [ 81 - 83
]. Therefore, in these cases only, antibiotic nasal irrigation may be considered as an alternative
therapeutic option if there is no response to other treatments.

Statement 6. Antifungal solution: clinicians should not routinely recommend nasal irrigation with
solutions containing antifungal agents for the management of patients with CRS or those who have
undergone ESS. Recommendation against based on RCTs and a preponderance of harm over
benefits.

• Quality improvement opportunity: It is recommended not to add an antifungal nasal solution to
saline nasal irrigation fluid.

• Level of confidence in evidence: High.

• Aggregate evidence quality: GradeA, based on RCTs.

• Benefits: There is no clear benefit to adding an antifungal nasal solution to irrigation fluid. Not
adding an antifungal nasal solution helps to avoid unnecessary adverse events and changes
management from an ineffective therapy to a beneficial therapy (opportunity cost).

• Risk, harm, and cost: Local irritation is a common adverse effect. The other complications of
antifungal nasal irrigation are similar to those associated with saline nasal irrigation. The cost is
moderate.

• Benefit-harm assessment: Preponderance of harm over benefits. The benefits cannot outweigh
the harm, including risk and cost.

No evidence was found that nasal irrigation with antifungal agents is more effective than nasal
irrigation without antifungal agents for treating patients with CRS or those who have undergone
ESS [ 84 - 88 ]. A randomized, placebo-controlled, doubleblind study evaluated the effect of
amphotericin B nasal irrigation versus saline nasal irrigation for post-ESS care [ 87 ]. This study
demonstrated no significant differences in symptoms, endoscopic findings, STT results, olfactory
function test results, and bacterial culture rates between antifungal nasal irrigation and saline nasal
irrigation for post-ESS care [ 87 ]. Recent studies, including clinical guidelines, review articles, and
meta-analyses, highlight that clinicians should recommend against antifungal nasal irrigation to
manage CRS or post-ESS [ 7 , 46 , 78 , 79 , 89 ].

Statement 7a. Miscellaneous solution—hyaluronate: clinicians may recommend nasal irrigation with
solutions containing sodium hyaluronate to patients with CRS. Option based on RCTs and a
preponderance of benefits over harm.

• Quality improvement opportunity: To improve symptomatic relief in patients with CRS, and to
reduce inflammation and promote wound healing in patients with CRS undergoing ESS.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B, based on RCTs.

• Benefits: Improvement of symptoms in patients with CRS undergoing medical treatment and
improvement of symptoms and better wound recovery in patients undergoing ESS.



• Risk, harm, and cost:There are no known complications other than those that can be caused by
general nasal irrigation, but there may be a risk of infection in the self-manufacturing process. The
cost is moderate.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Intentional vagueness:There were a relatively large number of controlled trials found, but all of the
trials were conducted in one country, and in some studies, the control group was not clear.
Therefore, the GDG, considering the complications of general nasal irrigation and the stability of
hyaluronate, concluded that the benefits outweigh any harm, but the policy level was set as an
“option.”

Statement 7b. Miscellaneous solution—xylitol: clinicians may recommend nasal irrigation with
solutions containing xylitol to patients post-ESS. Option based on RCTs with a preponderance of
benefits over harm.

• Quality improvement opportunity: To reduce inflammation and promote wound healing in patients
undergoing ESS.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B, based on RCTs.

• Benefits: Improvement of postoperative nasal symptoms and inflammation.

• Risk, harm, and cost:There are no known complications other than those that can be caused by
general nasal irrigation, but there may be a risk of infection in the self-manufacturing process. The
cost is moderate.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Intentional vagueness: There have been a small number of well-designed studies. Therefore, the
GDG, considering the complications of general nasal irrigation and stability of xylitol, considered
that while the benefits outweigh any harm, the policy level would be set to an “option.”

Statement 7c. Miscellaneous solution—honey: clinicians should not routinely recommend nasal
irrigation with solutions containing honey for the management of patients with CRS or those who
have undergone ESS. Recommendation against, based on RCTs with an unclear balance between
benefits and harm.

• Quality improvement opportunity: It is recommended not to add honey to nasal saline irrigation
fluid.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B, based on RCTs.

• Benefits: There is no clear benefit of adding honey to irrigation fluid. Not adding honey helps to
avoid unnecessary adverse events and changes management from an ineffective therapy to a
beneficial therapy (opportunity cost).

• Risk, harm, and cost: The complications of nasal irrigation with honey are similar to those
associated with saline nasal irrigation. Patients may be allergic to honey. The cost is high.



• Benefit-harm assessment: Preponderance of benefits over harm (for not treating).

• Intentional vagueness: In all of the studies that were investigated, no benefits were reported from
adding honey to the irrigation fluid. In addition, there were no reports of complications that could
result from this addition. However, GDG decided not to recommend its use in consideration of the
risks of allergic reaction or infection associated with honey.

The purpose of this statement is to convey the availability of solutions or additives that have been
studied, except for the major nasal irrigation fluids with unique characteristics and additives.
According to the literature, in addition to the main nasal irrigation fluid, various studies have been
conducted on solutions such as sodium hyaluronate, xylitol, honey, thermal water (sulfurous, salty,
bromic, iodic), antiseptic fluid, dexpanthenol, and xyloglucan. Among these, a graded
recommendation was developed for sodium hyaluronate, xylitol, and honey, as these are used and
studied more frequently. Seven RCTs were conducted on nasal irrigation with sodium hyaluronate
additives [ 90 - 96 ]. Of these, five studies were conducted in the postoperative period, and two
studies were performed on patients with CRSwNP and CRS without nasal polyps (CRSsNP),
respectively. Most of the studies applied the solution in the form of nebulization rather than
irrigation. In four studies that used nebulization during the postoperative period, better scores in the
Short Form-36 and Sinonasal Outcome Test (SNOT)-22 questionnaires were reported, along with
less exudate, crust, and edema in the endoscopic findings of the group in which sodium
hyaluronate was applied [ 90 - 93 ]. In a study that applied nasal irrigation with sodium hyaluronate
in CRSsNP patients in the postoperative period, patients’ symptoms and the endoscopic findings
showed better results over a period of fewer than 3 weeks. However, no statistically significant
difference was observed between those who received nasal irrigation with and without sodium
hyaluronate at 6 weeks [ 94 ]. In a study in which sodium hyaluronate nebulizing was applied in
addition to an intranasal steroid spray in patients with CRSwNP, the applied group showed better
results in several questionnaires and radiographic findings [ 95 ]. In patients with CRSsNP, the
questionnaire results, and endoscopic findings were better when nasal irrigation was performed by
adding sodium hyaluronate in addition to medication [ 96 ]. In all studies, no significant
complications were reported compared to the control group. Based on the hyaluronate irrigation
studies reported so far, the GDG had several discussions on the policy level that should be
recommended. Although there were a relatively large number of control trials, all trials were
conducted in one country, and in some studies, the control group was not clear. Therefore,
considering the complications of general nasal irrigation, the stability of hyaluronate, and the
judgment that the benefits outweigh any harm, the policy level was set to an “option.” There were
three RCTs related to saline irrigation with xylitol [ 97 - 99 ]. All studies were conducted in the
postoperative period, and in two studies, the administration of <240 mL of water containing 12 g of
xylitol once daily for 30 days was applied. The postoperative symptom scores were better in the
group in which xylitol was applied [ 97 , 98 ]. One study also showed better nitric oxide production
and induction of inducible nitric oxide synthase [ 98 ]. In another study, saline irrigation with xylitol
was applied by adding 4 g of pharmaceutical-grade xylitol and 2 mg of sodium to 240 mL of distilled
water [ 99 ]. Despite the relatively low concentration of xylitol, this study also showed better
symptomatic questionnaire results in the group in which xylitol irrigation was applied. In particular,
better results have been observed in patients with allergies. However, there was no difference in
the Lund-Kennedy score of the radiologic results between the two groups. Based on the xylitol
irrigation studies reported so far, the GDG had several discussions on the policy level that should
be recommended. Despite the relatively large number of controlled trials, the usage differed
between each study, and an insufficient analysis of the results could be performed due to these
differences. Still, considering the complications of general nasal irrigation and the stability of xylitol,
the benefits were deemed to outweigh any harm. Finally, the policy level was set to an “option.” We
analyzed three RCTs related to honey. Two studies were conducted with saline irrigation and
manuka honey, while the other used thyme honey [ 100 - 102 ]. Usually, honey is named after the
predominant nectar source(s) visited by the bees. The studies were analyzed for recurrent CRS
and the postoperative period. There were no significant differences in the symptomatic
questionnaire scores, endoscopic findings, and radiologic findings between the group that received
saline irrigation with honey and the group that received saline irrigation only in all studies. In



addition, there was no difference in the frequency and type of complications between the two
groups. No specific complications were found in the group that received saline irrigation with honey,
other than the general saline irrigation complications. However, the GDG recommended against
this therapy due to potential allergies to honey and the high cost of honey. In addition, there were
four Italian studies on nasal irrigation using thermal water (hot spring water) [ 103 - 106 ]. In
general, these showed promising results in terms of symptom improvement and endoscopic
findings, but there was a lack of consistency in the use and results. Furthermore, we judged that the
generalizability was insufficient because the studies were only conducted in one country. Two
RCTs used antiseptic fluid for nasal irrigation [ 107 , 108 ]. In one of these, 43 patients with CRS
who used “low concentration hypochlorous acid” demonstrated better SNOT-20 results [ 107 ]. Two
nasal irrigation studies used dexpanthenol, which is primarily used in ointments for moisturizing and
promoting wound healing. These studies showed that there was an increase in mucociliary
clearance. However, there were no significant differences between the groups in which
dexpanthenol was and was not applied [ 109 , 110 ]. There was one nasal irrigation study that used
xyloglucan with mucin-like properties as a natural polysaccharide. Compared with saline spray, the
group in which xyloglucan spray was applied showed better symptom improvement [ 111 ]. Lastly,
one nasal irrigation study used baby shampoo, a surfactant. The groups that did and did not use
baby shampoo both showed good results, with no significant difference [ 112 ]. However, the group
that used the baby shampoo presented more complications and lower tolerability.

Statement 8. Irrigation fluid preparation: clinicians should recommend an appropriate irrigation fluid
preparation method for patients with CRS or those who have undergone ESS. For irrigation fluid,
bottled or distilled water should preferably be used. If tap water is used, boil it for at least 5 minutes
and cool before use or expose it to ultraviolet (UV) light for at least 45 seconds. Recommendation
based on a case-control study of lab research and a preponderance of benefits over harm.

• Quality improvement opportunity: To prevent retrograde infection or postoperative infection by
ensuring that the irrigation fluid is appropriately prepared.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade C, based on observational and case-control studies.

• Benefits: Appropriate preparation prevents unnecessary retrograde infection or postoperative
infection.

• Benefit-harm assessment: Preponderance of benefits over harm.

The purpose of this statement is to prevent retrograde infection and postoperative infection through
the device or fluid used by promoting the proper management of irrigation devices and preparation
of irrigation fluid. Nasal irrigation is an essential treatment for CRS and post-ESS wound
management. Studies on the characteristics and fluid additives of various irrigation fluids are being
conducted. This guideline also presents a “recommended” policy level through an analysis of these
studies. Clinical trials of contaminated or non-well-managed devices or fluids cannot be conducted
because it is unethical to conduct studies with poorly sterilized or contaminated devices or fluids.
Therefore, the GDG determined the recommendation grade through the results of reliable
laboratory and observational clinical studies. Moreover, we considered the clinical importance,
potential harm to patients, and convenience of application. It is essential to prepare the irrigation
fluid correctly. Usually, irrigation device manufacturers or clinicians recommend using sterile bottled
water or distilled water [ 113 ]. However, a study showed that 48% of patients used tap water
directly without boiling it, and it has been reported that 27% of patients did not disinfect the bottle
used [ 114 ]. Tap water containing Naegleria fowleri caused amebic meningoencephalitis through
the olfactory nerve during nasal irrigation, resulting in the death of a patient in the US [ 115 ]. Even
in sterilized fluid, infectious pathogens can grow again within a short period; therefore, refrigeration
is required [ 116 ]. In addition, fluid contamination can occur in isotonic and hypotonic fluids.



Therefore, it is recommended to boil the fluid for at least 5 minutes and cool it down or expose it to
UV light for at least 45 seconds [ 117 ].

Statement 9. Equipment: clinicians should recommend nasal irrigation performed by high-volume
with low- or high-pressure delivery rather than low-volume with low- or high-pressure delivery in
patients with CRS. Recommendation based on RCTs, observational studies, and a preponderance
of benefits over harm.

• Quality improvement opportunity:To promote the efficacy of nasal irrigation in patients with CRS.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade B, based on RCTs and observational studies.

• Benefits: High-volume delivery is more effective than low-volume delivery at penetrating the
paranasal sinuses, which may be important for mechanical cleaning/lavage and potential drug
delivery.

• Risk, harm, and cost: High-volume nasal irrigation can cause patient discomfort, eustachian tube
dysfunction, or potential mucosal trauma to the nose, resulting in nose bleeds.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Intentional vagueness: There have been several well-designed studies, including RCTs.
Therefore, the GDG decided to set the policy level as a “recommendation.”

• Role of patient preferences: Some patients may decline nasal irrigation with a high volume and
instead want to perform nasal irrigation with a low volume.

• Exclusions: Patients who have an intolerance to high-volume irrigation should continue with
low-volume nasal saline irrigation.

Various studies have reported that different types of equipment provide different volumes and
pressures of nasal saline delivery, which may impact irrigation penetration into the paranasal
sinuses [ 118 - 125 ]. Generally, the delivery technique of nasal irrigation can be categorized based
on the volume and pressure of delivery into four groups [ 124 ]. Pressure is defined as low-pressure
when devices simply use gravity, whereas it is defined as high-pressure when equipment is
powered or manually squeezed to generate a pressurized stream [ 124 , 125 ]. The volume is
categorized as high-volume when the total volume of the irrigation solution is greater than 200 mL [
124 ].

• Low-volume and low-pressure devices include nasal drops and sprays.

• Low-volume and high-pressure devices include pressurized spray and nasal irrigation using
syringes.

• High-volume and low-pressure devices include nasal irrigation using pots and nebulizers.

• High-volume and high-pressure devices include nasal irrigation using squeeze bottles, bulb
syringes, and powered irrigation devices.

High-volume nasal irrigation can occasionally be associated with a higher incidence of nasal
discomfort, burning, epistaxis, and eustachian tube dysfunction than low-volume nasal irrigation [
125 , 126 ]. Low-volume nasal irrigation using nasal drops and sprays can fail to reliably reach the



entire paranasal sinuses and has a somewhat limited distribution to the middle meatus and
sphenoid sinus area [ 46 , 127 ]. In addition, a nebulizer with a large particle size may improve
distribution to the inferior and middle turbinates. However, there is no clear superiority of
nebulization over other low-volume devices, such as drops or sprays [ 124 ].

Statement 10. Disinfection: clinicians should recommend the following techniques for appropriate
irrigation equipment care to patients with CRS or those who have undergone ESS. Irrigation
equipment (according to the equipment material and manufacturer’s recommendations, if possible)
should be boiled (for more than 2 minutes) or microwaved for 1 minute and 30 seconds regularly
before and after use. Recommendation based on a case-control study of lab research and a
preponderance of benefits over harm.

• Quality improvement opportunity: To prevent retrograde infection or postoperative infection
through the device used by disinfecting the irrigation device.

• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade C, based on observational and case-control studies.

• Benefits: Prevent unnecessary retrograde infection or postoperative infection.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Intentional vagueness: The cited studies used various devices with various purposes. Considering
the various manufacturers, shapes, and materials of the irrigation devices, it is thought that the
appropriate disinfection method will differ from device to device.

Irrigation devices are fluid-specific [ 107 ] and are usually made up of a bulb syringe, pot-shaped
bottle, and squeezable irrigation device. Various devices have been developed, from simple bulb
syringes to devices with one-way valves to prevent contamination and ensure ease of use [ 128 ,
129 ]. However, one study showed that contamination was observed after 1 week of use regardless
of the bottle design [ 130 ]. Even in a one-way valve device, which helps prevent the inflow of
external contaminated material, contamination was observed 1 week after use, and it was reported
that part of the valve harbored bacteria [ 128 ]. Various irrigation devices have been developed that
aim to prevent contamination and be more convenient to use. However, none of these devices
seem to be significantly better for preventing contamination. The most common bacteria found in
contaminated bottles have been reported to be Pseudomonas aeruginosa and Staphylococcus
aureus [ 131 - 134 ]. Even if bottles were disinfected following the manufacturers’ recommended
cleaning method, they were contaminated again after 1 week. However, there have been no cases
of contaminated bottles causing postoperative infections [ 132 ]. The disinfection effect was high
after the bottles were boiled for more than 2 minutes or microwaved for more than 1 minute and 30
seconds; the longer the bottle was microwaved or boiled, the higher the sterilization effect.
However, the irrigation bottle became deformed [ 135 - 138 ]. Despite these findings, a study that
compared alcohol immersion and microwave disinfection for catheters reported cases of
recontamination even after microwave disinfection; hence, care should be taken [ 139 ]. Therefore,
clinicians should recommend that bottles be sterilized in a microwave for at least 1 minute and 30
seconds before and after use.

Statement 11. Posture: clinicians may recommend the head down-and-forward position as being
better for high-volume nasal irrigation, whereas the nose-to-ceiling position is more effective at
delivering low-volume nasal irrigation. Option based on observational studies and a preponderance
of benefits over harm.

• Quality improvement opportunity:To promote the efficacy of nasal irrigation in patients with CRS.



• Level of confidence in evidence: Medium.

• Aggregate evidence quality: Grade C, based on observational studies.

• Benefits: Improved penetration of nasal irrigation into the sinuses, which may be important for
mechanical cleaning/lavage and potential drug delivery.

• Benefit-harm assessment: Preponderance of benefits over harm.

• Intentional vagueness: There have been several well-designed studies. however, only a small
number could be found, and none were randomly designed. Despite this, the GDG thought that the
benefits outweighed any harm. Therefore, the policy level was set to an “option.”

• Role of patient preferences: Some patients may not wish to perform specific head positions
unfamiliar to them.

Several studies have attempted to investigate the advantages of various head positions, including
head upright, head down-and-forward, nose-to-ceiling, and lateral head low ( Fig. 2 ) [ 124 , 125 ,
140 - 143 ]. Overall, the nose-to-ceiling position showed a greater distribution of nasal irrigation
delivered by low-volume techniques such as drops or sprays compared with other head positions.
However, high-volume nasal irrigation techniques using pots and squeeze bottles showed a more
effective distribution in the head down-and-forward position. A recent computational fluid dynamics
model using cadavers showed that the nose-toceiling position was superior to the head
down-and-forward position in delivering high-volume saline irrigation to the sphenoid sinuses [ 144
]. This finding means that the head position is less critical when using high-volume delivery;
however, the head position is more important when using low-volume delivery because it leads to
less effective penetration of paranasal sinuses.

Although many clinical trials have been published on nasal irrigation, the evidence level of each trial
is often not high. It is not easy to consistently interpret the study results because the types and
contents of the solutions and additives used vary between the trials. For this reason, there is a
conflict between published clinical guidelines for nasal irrigation and the results of metaanalyses.
Moreover, the additional agents varied widely between guidelines depending on the treatment
conditions and culture in the country where it was published. For example, for saline tonicity, the
2020 EPOS guideline recommends nasal irrigation using isotonic saline or Ringer’s lactate solution
[ 7 ]. However, a systematic review and meta-analysis published in 2020 reported that some studies
showed that hypertonic saline was more effective in improving symptoms [ 58 ]. Moreover, manuka
honey, baby shampoo, and Dead Sea salt were included in several studies. However, these
substances are not widely used domestically in Korea. In addition, many clinicians recommend
mixing steroids, antibiotics, antibiotic ointments, and sodium hyaluronate with irrigation solutions.
However, these do not fall under the drug approval indication. Therefore, these agents are likely to
be used as off-label indications.

Furthermore, many patients ask their doctor how many times a day they should irrigate their nasal
cavities and what amount they should use. However, no studies have yet provided accurate
answers to these questions. Accordingly, the GDG makes the following suggestions. (1) It is
necessary to establish an appropriate standard through standardized research or the consensus of
experts. (2) It is necessary to standardize the dosage and administration of steroids such as
budesonide and antibiotics such as mupirocin mixed with washing solution, and pharmacokinetic
studies should be conducted on their use for nasal washing. (3) Research on nasal washing using
thermal water, Dead Sea salt, Ems mineral salts, and honey, which are difficult to standardize in
terms of ingredients, should be avoided. A standard composition is required before drugs are
applied in clinical practice.



The GDG, supported by the KORL-HNS, did not attempt to provide guidance on all aspects of nasal
irrigation. Instead, we have attempted to help care providers by providing evidence-based
information on areas that may be particularly confusing when prescribing and explaining nasal
irrigation to patients. However, as medical knowledge and technology are continually evolving and
expanding, this guideline may be revised and new sections added in the future. Clinicians can also
apply their own techniques based on their clinical judgment and evidence that may not be included
in this guideline. Such methods may be included in future guidelines if they are scientifically verified.
The GDG emphasizes that this practice guideline does not contain information on all methods of
care and treatment decisions. Thus, there may be efficacious treatment methods that are not
included in this practice guideline.
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■ The Korean Society of Otorhinolaryngology-Head and Neck Surgery and Korean Rhinologic
Society developed a practice guideline for nasal irrigation to treat chronic rhinosinusitis (CRS) in
adult patients.

■ The committee developed 11 key action statements.

■ The statements deal with the effect of nasal irrigation, the preparation of the solution, the
management of the equipment, disinfection, and posture.

■ The target audience of this guideline is any clinician or individual involved in the management of
adult patients with CRS in any setting.

■ This guideline is intended to promote more active use of nasal irrigation to treat CRS, improve
treatment outcomes, and enhance the doctor-patient relationship.
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Posture for nasal irrigation. Two head positions: (A) head down-and-forward position and (B)
nose-to-ceiling position.

Aggregate grades of evidence by question type

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

Guideline definitions for evidence-based statements


