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Populations Interventions Comparators Outcomes
Individuals: Interventions of interest Comparators of interest Relevant outcomes
e With chronic are: are: include:
rhinosinusitis « Balloon ostial dilation as | ¢ Medical management e Symptoms
a stand-alone procedure | e Functional endoscopic e Change in disease status
sinus surgery e Quality of life
e Treatment-related
morbidity
Individuals: Interventions of interest Comparators of interest Relevant outcomes
e With recurrent are: are: include:
acute ¢ Balloon ostial dilation a | ¢ Medical management e Symptoms
rhinosinusitis stand-alone procedure. | e Functional endoscopic e Change in disease status
sinus surgery alone ¢ Quality of life
e Treatment-related
morbidity
DESCRIPTION

Balloon ostial dilation (BOD, also known as balloon sinuplasty) is proposed as an alternative to
functional endoscopic sinus surgery (FESS) for individuals with chronic rhinosinusitis (CRS) or
recurrent acute rhinosinusitis (RARS) who fail medical management. The procedure involves
placing a balloon in the sinus ostium and inflating the balloon to stretch the opening. It can be
performed as a stand-alone procedure or as an adjunctive procedure to FESS. This evidence
review addresses BOD as a standalone procedure.

OBJECTIVE
The objective of this evidence review is to evaluate whether BOD improves the net health outcome
for individuals with CRS or RARS

BACKGROUND

Rhinosinusitis

Rhinosinusitis can be classified according to the duration of symptoms. Acute rhinosinusitis lasts
fewer than 4 weeks, while subacute sinusitis lasts between 4 and 12 weeks. Chronic rhinosinusitis
(CRS) lasts more than 12 weeks. Recurrent acute rhinosinusitis (RARS) is defined as experiencing
4 or more episodes of acute rhinosinusitis per year and without persistent symptoms in between
individual episodes. Rhinosinusitis affects 1 in 8 adults and accounts for 20% of antibiotic
prescriptions.? A longitudinal analysis of a medical claims database from 2003-2008 showed that 1
in 3,000 individuals had RARS, with 72% being female and an average age of 43.5 years.
Individuals had an average of 5.6 healthcare visits and 9.4 prescriptions annually.®

Chronic Rhinosinusitis

CRS is a highly prevalent inflammatory disorder of the paranasal sinuses and the mucosa of the
nasal passages that affects 3% to 7% of adults.* In adults, CRS is characterized by symptoms
related to nasal and sinus obstruction and inflammation, including mucopurulent nasal drainage,
nasal congestion, facial pain or pressure, and anosmia or hyposmia, that persist for at least 12
weeks.
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Three CRS subtypes exist and may have somewhat different treatment strategies: CRS without
nasal polyposis; CRS with nasal polyposis; and allergic fungal sinusitis. The latter is a less common
subtype thought to result from chronic allergic inflammation to colonizing nasal fungi. This
evidence review focuses on the more common subtypes: CRS with and without nasal polyposis.
Both subtypes present with similar symptoms. However, CRS with nasal polyposis is, by definition,
associated with nasal polyps that are visible on rhinoscopy or nasal endoscopy. Further, CRS with
nasal polyposis is more likely to be associated with asthma and aspirin intolerance; this triad is
referred to as Samter syndrome or aspirin-exacerbated respiratory disease.

Chronic rhinosinusitis is associated with impaired quality of life for affected patients, and with high
direct and indirect costs for medical treatments and lost productivity. Most often, the negative
health effects of CRS are related to the unpleasant symptoms associated with CRS, including nasal
congestion, nasal drainage, and facial pain or pressure. In rare cases, CRS can be associated with
serious complications, including orbital cellulitis, osteomyelitis, or intracranial extension of
infection.

While acute sinusitis is considered a more traditional infectious process, CRS is a chronic
inflammatory disease of the upper airways, with multiple underlying causes. Risk factors for CRS
with or without nasal polyps include anatomic variations and gastroesophageal reflux. There are
conflicting reports about the association between allergy and CRS without nasal polyps, although
weak evidence has suggested that allergy may be associated with CRS with nasal polyps. In
addition, aspirin sensitivity may be associated with CRS with nasal polyps. The role of bacterial,
viral, and fungal microorganisms in CRS has been actively investigated. There is some evidence
that CRS is associated with a predominance of anaerobic bacteria.>® On the other hand, a study
that used bacterial ribosomal RNA sequencing to evaluate the sinus microbiome in patients with
and without CRS found a quantitative increase in bacterial and fungal RNA expression in patients
with CRS, but no major differences in the types of microorganisms detected.”” Bacterial biofilms
have been identified in cases of CRS.%

Recurrent Acute Rhinosinusitis

RARS is defined as having 4 or more episodes of acute bacterial rhinosinusitis per year, with no
symptoms between episodes. Diagnosis is primarily based on medical history and physical
examination, following the guidelines of the American Academy of Otolaryngology-Head and Neck
Surgery (AAO-HNS).® Because other diseases can present with similar symptoms, it is important to
consider various differential diagnoses. Nasal endoscopy is recommended for severe, one-sided, or
persistent cases without septal deviation. Routine radiological imaging is generally not necessary
for uncomplicated RARS, but noncontrast CT scans are crucial for chronic cases, suspected
anatomical problems, or when planning surgeries like balloon ostial dilation (BOD) or functional
endoscopic sinus surgery (FESS). The outlook for RARS is usually positive, with most patients
responding well to treatments such as topical nasal sprays and oral antibiotics. It is rare for
patients to need hospitalization, surgery, or intravenous antibiotics for complications. BOD has
been proposed as a viable treatment option to provide symptom relief and an improved quality of
life.
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Medical Therapy
Most cases of CRS and RARS are treated with medical therapy (e.g., antihistamines, steroids, nasal
lavage, and antibiotics).>

Medical therapy for CRS, with or without polyps, is often multimodal, including nasal irrigation,
topical and/or systemic corticosteroids, monoclonal antibodies, and/or antibiotic

therapy.!% Guidelines from the AAO-HNS (2025 ) recommend the use of saline nasal irrigation,
topical intranasal corticosteroids, or both, for symptom relief of CRS, on the basis of systematic
reviews of randomized controlled trials (RCTs).! There is a specific recommendation against the
use of topical and systemic antifungal therapies. The guidelines recommend against routine use of
antimicrobial therapy for CRS without exacerbation.

In 2019, the U.S. Food and Drug Administration (FDA) approved the first treatment for CRS with
nasal polyps - dupilumab (Dupixent®). Results from clinical trials revealed that patients who
received dupilumab "had statistically significant reductions in their nasal polyp size and nasal
congestion compared to the placebo group" and also "reported an increased ability to smell and
required less nasal polyp surgery and oral steroids."!" This was followed by the approval of
omalizumab (Xolair®) in 2020 as add-on maintenance treatment for adults with nasal polyps with
an inadequate response to nasal corticosteroids.'> In 2021, mepolizumab (Nucala®) was also
approved as an add-on maintenance treatment in adults with CRS with nasal
polyps.t3Tezepelumab was approved in 2025 as add-on maintenance treatment of adults and
pediatric patients 12 years and older with inadequately controlled chronic rhinosinusitis with nasal

polyps.i#

The mainstay of treatment for RARS is medical management, which often involves a multifaceted
therapeutic approach. Patients typically benefit from a range of treatments aimed at different
aspects of RARS's complex pathophysiology. These may include topical intranasal therapies,
antibiotics, decongestants, oral antihistamines, steroids, and leukotriene modifiers.

Functional Endoscopic Sinus Surgery

The goals of surgery for CRS include removing polyps and debris that may be sources of
inflammatory mediators and preventing the effective delivery of local medical therapies. In
addition, to varying degrees, surgical techniques involve the creation of open sinus cavities, usually
via dilation of the sinus ostia, to permit better drainage from the sinus cavities and more effective
delivery of local therapies.

Techniques for FESS, in which an endoscope is used to access the sinus cavities and varying
degrees of tissue are removed and the sinus ostia are opened, have evolved since the
development of the nasal endoscope in the 1960s. FESS has largely replaced various open
techniques for CRS (eg, Caldwell-Luc procedure), although open procedures may have a role in
complicated sinus pathologies (eg, endonasal tumors). FESS encompasses a variety of degrees of
sinus access and tissue removal and is described based on the sinuses accessed. This procedure
can also be used to access the ethmoid sinuses, which may involve creation of drainage into the
maxillary sinuses (maxillary antrostomy).
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Balloon Ostial Dilation

BOD can be used as an alternative or as an adjunct to FESS for those with CRS or RARS. The goal
of this technique, when used as an alternative to FESS, is to improve sinus drainage using a less
invasive approach. The procedure involves placing a guidewire in the sinus ostium, advancing a
balloon over the guidewire, and then stretching the opening by inflating the balloon. The guidewire
location is confirmed with fluoroscopy or with direct transillumination of the targeted sinus cavity.
General anesthesia may be needed for this procedure to minimize patient movement. According to
the manufacturer, the RELIEVA SPINPLUS® Balloon Sinuplasty System is intended to: provide a
means to access the sinus space and illuminate within and transilluminate across nasal and sinus
structures; dilate the sinus ostia and spaces associated with the paranasal sinus cavities for
diagnostic and therapeutic procedures; and irrigate from within a target sinus for therapeutic
procedures and to facilitate diagnostic procedures.

This evidence review is limited to BOD when used as a standalone procedure. BOD may also be
used in combination with FESS.'>¢ When used as an adjunct to FESS, it is intended to facilitate
and/or increase access to the sinuses. BOD may also be used on 1 sinus and FESS on another
sinus in the same patient during the same operation.

REGULATORY STATUS

In 2008, the Relieva™ Sinus Balloon Catheter (Integra LifeSciences, formerly Acclarent Inc.) was
cleared for marketing by the U.S. Food and Drug Administration (FDA) through the 510(k)
process. FDA determined that this device was substantially equivalent to existing devices for use
in dilating the sinus ostia and paranasal spaces in adults and maxillary sinus spaces in

children. Subsequent devices developed by Acclarent have also been cleared by FDA through the
510(k) process (see Table 1 below).

In 2008, the FINESS™ Sinus Treatment (Entellus Medical, Maple Grove, MN) was cleared for
marketing by FDA through the 510(k) process. The indication noted is to access and treat the
maxillary ostia/ethmoid infundibulum in adults using a transantral approach (FDA product code:
EOB). The bony sinus outflow tracts are remodeled by balloon displacement of adjacent bone and
paranasal sinus structures. Two other balloon sinus ostial dilation devices, the ENTrigue® Sinus
Dilation System (Smith & Nephew, formerly ENTrigue Surgical), and the XprESS™ Multi-Sinus
Dilation Tool (Stryker, formerly Entellus Medical), also received 510(k) clearance in 2012.

In 2013, a sinus dilation system (Medtronic Xomed, Jacksonville, FL), later named the NuVent™
EM Balloon Sinus Dilation System, was cleared for marketing by FDA through the 510(k) process
for use in conjunction with a Medtronic computer-assisted surgery system when surgical
navigation or image-guided surgery may be necessary to locate and move tissue, bone, or
cartilaginous tissue surrounding the drainage pathways of the frontal, maxillary, or sphenoid
sinuses.

Also in 2013, a sinus dilation system (Smith & Nephew), later named the Ventera™ Sinus Dilation
System, was cleared for marketing through the 510(k) process to access and treat the frontal
recesses, sphenoid sinus ostia, and maxillary ostia/ethmoid infundibula in adults using a
transnasal approach. Ventera™ Sinus Dilation System does not require a guide wire or an
illumination system as it is intended for use as a tool in combination with endoscopic sinus
surgery. !>

Current Procedural Terminology © American Medical Association. All Rights Reserved.
Blue Cross and Blue Shield Kansas is an independent licensee of the Blue Cross Blue Shield Association

Contains Public Information



Balloon Ostial Dilation for Treatment of Chronic and Recurrent

Acute Rhinosinusitis

Page 6 of 30

Table 1 summarizes a selection of FDA cleared balloon sinus dilation devices.

FDA product code: LRC.

Table 1. Balloon Ostial Dilation Devices Cleared by the U.S. Food and Drug

Administration

Device Manufacturer | 510(k) Date Indication
No. Cleared

Relieva Ultirra Sinus Balloon Catheter Acclarent, Inc. | K190525 | 05/03/2019 gi?:t?o?lsna
. . 3NT Medical Sinus Ostia

Sinusway Dilation System Ltd. K181838 | 12/20/2018 Dilation
Meril Life Sinus Ostia

MESIRE - Balloon Sinus Dilatation System | Sciences K172737 | 12/12/2017 Dilation
Relieva SpinPlus Nav Balloon Sinuplasty Acclarent, Inc. | K171687 | 10/13/2017 Sl_nu§ Ostia

System Dilation
Sinus Ostia

Relieva UltirraNav Sinus Balloon Catheter | Acclarent Inc. K161698 | 10/24/2016 | Dilation
Sinus Ostia

Vent-Os Sinus Dilation Family Sinusys Corp. K160770 | 6/29/2016 Dilation
Sinus Ostia

Relieva Scout Multi-Sinus Dilation System | Acclarent Inc. K153341 | 2/12/2016 Dilation
Entellus Sinus Ostia

XprESS Multi-Sinus Dilation System Medical Inc. K152434 | 11/20/2015 | Dilation
Intuit Medical Sinus Ostia

DSS Sinusplasty Balloon Catheter Products LLC K143738 | 8/27/2015 Dilation
Relieva SpinPlus Balloon Sinuplasty Sinus Ostia

System Acclarent Inc. K143541 | 4/22/2015 Dilation
Entellus Sinus Ostia

XprESS Multi-Sinus Dilation Tool Medical Inc. K142252 | 10/17/2014 | Dilation
Sinus Ostia

Relieva Scout Multi-Sinus Dilation System | Acclarent Inc. K140160 | 2/20/2014 Dilation
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POLICY

A. Balloon sinus ostial dilation is considered medically necessary for treating rhinosinusitis
lasting longer than 12 weeks or 4 or more documented episodes of acute rhinosinusitis (in one
year) when ALL of the following are met:

1.

Confirmation with computed tomography (CT) scan and/or nasal endoscopy of findings
of rhinosinusitis that includes one or more of the following:
a. Nasal endoscopy showing purulent discharge or persistent inflammatory sinus
pathology, OR
b. CT evidence of mucosal thickening, bony remodeling, bony thickening, or
obstruction of the ostiomeatal complex; AND

Balloon sinus ostial dilation is limited to the frontal, maxillary or sphenoid sinuses; AND

Balloon sinus ostial dilation is performed either as a stand-alone procedure or as part of
functional endoscopic sinus surgery (FESS); AND

Balloon sinus ostial dilation is performed on individuals whose symptoms persist despite
maximal medical therapy (see Policy Guidelines).

B. Balloon ostial dilation is considered experimental / investigational in the following

situations:

1.  Nasal polyposis (Grade 2 or greater);

2.  Samter's triad (aspirin sensitivity);

3.  Severe sinusitis secondary to autoimmune or connective tissue disorders (i.e., including,
but not limited to, sarcoidosis, Wegener's granulomatosis);

4.  Severe sinusitis secondary to ciliary dysfunction, including, but not limited to, cystic
fibrosis;

5. Contraindication to, or inability to tolerate local and/or topical anesthetic;

6. History of failed balloon procedure in the sinus to be treated;

7. Sinusitis with extensive fungal disease;

8. Isolated ethmoid sinus disease;

9. Significant neo-osteogenesis.

C. The use of balloon ostial dilation for the treatment of chronic rhinosinusitis is
considered experimental / investigational when the above criteria are not met.

D. The use of balloon ostial dilation for the treatment of recurrent acute rhinosinusitis is
considered experimental / investigational.
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POLICY GUIDELINES
A. Inflammation should be documented by all of the following:
1. Nasal endoscopy showing purulent (not clear) mucus or edema in the middle meatus,
anterior ethmoid, or sphenoethmoid region.
AND
2. CT scan of the paranasal sinuses showing mucosal thickening of greater than 3mm,
opacification, or air-fluid levels.

B. Maximal medical therapy:
1. Oral antibiotics of 2-4 weeks' duration for individuals with CRS (chronic rhinosinusitis)
(culture-directed if possible).
2. Oral antibiotics with multiple 1-3 week courses for individuals with RARS (recurrent
acute rhinosinusitis).
Systemic or topical steroids (discretion of physician).
Saline irrigation (optional).
Topical and/or systemic decongestants (optional).

vk w

Please refer to the member's contract benefits in effect at the time of service to determine
coverage or non-coverage of these services as it applies to an individual member.

RATIONALE
This evidence review was created using searches of the PubMed database. The most recent
literature update was performed through December 11, 2025.

Evidence reviews assess clinical evidence to determine whether the use of a technology improves
the net health outcome. Broadly defined, health outcomes are length of life, quality of life, and
ability to function, including benefits and harms. Every clinical condition has specific outcomes that
are important to patients and to managing the course of that condition. Validated outcome
measures are necessary to ascertain whether a condition improves or worsens; and whether the
magnitude of that change is clinically significant. The net health outcome is a balance of benefits
and harms.

To assess whether the evidence is sufficient to draw conclusions about the net health outcome
of a technology, 2 domains are examined: the relevance and the quality and credibility. To be
relevant, studies must represent one or more intended clinical use of the technology in the
intended population and compare an effective and appropriate alternative at a comparable
intensity. For some conditions, the alternative will be supportive care or surveillance. The quality
and credibility of the evidence depend on study design and conduct, minimizing bias and
confounding that can generate incorrect findings. The randomized controlled trial (RCT) is
preferred to assess efficacy; however, in some circumstances, nonrandomized studies may be
adequate. RCTs are rarely large enough or long enough to capture less common adverse events
and long-term effects. Other types of studies can be used for these purposes and to assess
generalizability to broader clinical populations and settings of clinical practice.
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BALLOON OSTIAL DILATION AS A STAND-ALONE PROCEDURE FOR INDIVIDUALS
WITH CHRONIC RHINOSINUSITIS

Clinical Context and Therapy Purpose

The purpose of balloon ostial dilation (BOD) as a stand-alone procedure in individuals with chronic
rhinosinusitis (CRS) is to provide a treatment option that is an alternative to or an improvement on
existing therapies, such as medical management and functional endoscopic sinus surgery (FESS).

The following PICO was used to select literature to inform this review.

Populations

The relevant population of interest is individuals 18 years of age and older with CRS, defined as an
inflammatory condition involving the paranasal sinuses and linings of the nasal passages
characterized by purulent nasal discharge, nasal obstruction, facial pain or pressure, and reduction
in sense of smell, usually without fever, that persists for 12 weeks or longer.

Interventions
The treatment being considered is BOD (also known as balloon sinuplasty). The procedure involves
placing a balloon in the sinus ostium and inflating it to stretch the opening.

Comparators
Comparators of interest include medical management (steroids, antibiotics, or decongestants) and
FESS.

Outcomes
The general outcomes of interest are symptoms, change in disease status, quality of life, and
treatment-related morbidity.

To quantify the severity of CRS and to assess treatment response, various outcomes measures can
be used, including radiologic scores, endoscopic grading, and patient-reported quality of life
measures. The primary outcome measures relevant for the treatment of chronic rhinosinusitis
(CRS) are patient-reported symptoms and quality of life. Examiner evaluation of the nasal and
sinus appearance and polyp size may provide some information about treatment outcomes, but
these evaluations are limited by the lack of universally accepted standards.

Disease-specific patient-reported quality of life scores include the commonly used Sino-Nasal
Outcome Test-20 (SNOT-20), which is a validated questionnaire for which patients complete 20
symptom questions on a categorical scale (0 [no bother] to 5 [worst symptoms can be]). Average
rankings can be reported over all 20 symptoms, as well as by 4 subclassified symptom domains.
The possible range of SNOT-20 scores is 0 to 5, with a higher score indicating a greater
rhinosinusitis-related health burden. The impact of treatment is measured by calculating the
difference between SNOT-20 scores before and after treatment. A SNOT-20 change score of 0.8 or
greater is believed to be clinically meaningful. The SNOT-22, a variation of the SNOT-20, includes
2 additional questions (on “nasal obstruction” and “loss of smell and taste”). The minimally
important difference in SNOT-22 is considered to be 8.9 points.”

The Lund-Mackay scoring system uses radiologist-rated information derived from computed
tomography scans to assess opacification of the sinus cavities, generating a score from 0 to
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24.1% Although CT scans can provide an objective measure, often they do not correlate well with
symptoms.'*

Six months to 1 year of follow-up is considered necessary to demonstrate efficacy.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
e To assess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
e In the absence of such trials, comparative observational studies were sought, with
a preference for prospective studies.
o To assess longer term outcomes and adverse events, single-arm studies that capture
longer periods of follow-up and/or larger populations were sought.
o Studies with duplicative or overlapping populations were excluded

REVIEW OF EVIDENCE

Systematic Review

Liang et al (2025) conducted a meta-analysis comparing BOD and FESS for CRS.%?" A total of 14
RCTs were included. Compared with FESS, BOD patients had lower postoperative SNOT-20 scores,
shorter operating time, and lower postoperative complications. There was no difference between
groups in revision surgery or Lund-Mackay scores. The characteristics and results are summarized
in Tables 2 and 3, respectively.

Sinha et al (2023) conducted a systematic review and meta-analysis to assess the efficacy of BOD
in comparison to FESS or medical management for CRS.?" The qualitative review included 18
studies published up to July 2021, with 7 of these included in the meta-analysis. Data necessary
for the meta-analysis, specifically for differences in means with 95% CIs between BOD and FESS
groups, were fully reported by only 2 RCTs (Achar et al [2012]; Cutler et al [2013])?>%?* and one
cohort study (Friedman et al [2008]).2* A random-effects model meta-analysis of these 3 studies
(n=186 patients; 97 BOD, 89 FESS) revealed a pooled mean difference of 0.435 (95% CI, 0.054 to
0.817), showing a statistically significant preference for BOD over FESS, although it fell short of the
clinically meaningful difference of 0.8 in mean SNOT-20 scores. A sensitivity analysis was
conducted on 7 studies, incorporating 4 additional studies?>2¢:2728: with imputed standard deviation
(N =463 ; 204 BOD, 259 FESS). This analysis, performed for changes in mean scores from
baseline across 4 different correlation coefficients (0.1, 0.3, 0.5, and 0.8), yielded pooled estimates
of the difference in means (95% CI) as follows: 0.221 (-0.001 to 0.443), 0.213 (0.00 to 0.426),
0.203 (0.002 to 0.403), and 0.175 (0.008 to 0.343), respectively. Secondary outcomes, including
but not limited to Lund-Mackay scores, postoperative sinus infections and olfactory function, were
reported inconsistently and thus could not be analyzed. Both study groups exhibited low rates of
complications and revision surgeries. Among the complications associated with BOD, reported
more frequently in three studies, were synechiae, turbinate lateralization, and scarring. Findings
from this systematic review indicate a statistically significant but not clinically significant greater
increase in SNOT-20 scores following BOD in comparison to FESS. However, significant
heterogeneity and inconsistency in the reporting of eligibility criteria, baseline characteristics,
follow-up, and outcomes across studies prevent drawing definitive conclusions regarding patient-
related quality of life between the two procedures.
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Table 2. Systematic Review of Balloon Ostial Dilation for Chronic Rhinosinusitis-
Characteristics

Study g:i:;h Studies Participants I(“Range) Design | Duration
I;:ang et -(g(c):tober 14 RCTs CRS patients who had not 1060 RCT 3to12
(2025)%] 7, 2024 responded to drug therapy (24-148) months
Adults >18 years with chronic or
Sinha et 18 (7 recurrent sinusitis that e RCT Varied (3
al 2001- | provided data | reported BOD outcomes and had 737 (10-| (n=9) months to
(2023)21 2021 for meta- traditional FESS, no treatment, or | 146) e Cohort >10 years)
analysis) medical therapy as the (n=9)
comparator

BOD: balloon ostial dilation; CRS: chronic rhinosinusitis; RCT: randomized controlled trial; N: sample size

Table 3. Systematic Review of Balloon Ostial Dilation for Chronic Rhinosinusitis-
Results

Study

Quality of Life (SNOT-

Liang et al (2025)%% Revision Surgery Complications

20)
N analyzed 593 234 284
SMD: -0.25 (-0.42 to -0.07; | OR: 0.51 (0.12 to 2.21; | OR: 0.14 (0.08
0, " - 14 7
SMD/OR (95% CI; p-value) p=.005) p=.37) t0 0.26)

Quality of Life
Quality of Life (SNOT- (SNOT-20):

20): BOD vs FESS Improvement from
baseline

N analyzed 186 463

¢ 0.221 (-0.001 to
0.443)b

¢ 0.213 (0.00 to 0.426)b

¢ 0.203 (0.002 to .
0.403)b

¢ 0.175 (0.008 to
0.343)

CI: confidence interval; BOD: balloon ostial dilation; FESS: functional endoscopic sinus surgery; OR: odds ratio; SMD:
standardized mean difference; SNOT-20: Sino-Nasal Outcome Test-20.

awhere 0.8 is the clinically meaningful difference in SNOT-20 scores; P based on Correlation Coefficient of 0.1, 0.3, 0.5
and 0.8, respectively.

Sinha et al (2023)%"

mean difference = 0.435

Pooled effect (95% CI) (0.054 to 0.817)2

Randomized Controlled Trials

BOD as a standalone procedure for patients with CRS has been assessed through multiple RCTs.
The largest RCT is the REMODEL trial (Randomized Evaluation of Maxillary Antrostomy Versus
Ostial Dilation Efficacy Through Long-Term Follow-Up). The trial's findings have been documented
at 6, 12, and 24 months post-procedure across three separate publications.?>2°30The above Sinha
et al (2023) systematic review included the REMODEL trial results at 6 and 24 months, highlighting
the procedure's efficacy and long-term outcomes.
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REMODEL was an industry-sponsored RCT that compared BOD as a stand-alone procedure with
FESS. A total of 105 patients with CRS or RARS and failure of medical therapy were randomized to
BOD or FESS. Patients with gross sinonasal polyposis were excluded. Balloon ostial dilation was
performed with the Entellus device, which is labeled for a transantral approach. FESS consisted of
maxillary antrostomy and uncinectomy with or without anterior ethmoidectomy. Thirteen patients
withdrew consent before treatment, 11 (21%) in the FESS group and 2 (4%) in the BOD group.
The primary outcomes were the change in SNOT-20 scores at 6-month follow-up and mean
number of postoperative debridements. Secondary outcomes included recovery time, complication
rates, and rates of revision surgery. Noninferiority analysis was performed for the primary outcome
of change in symptom score and superiority analyses was performed on the debridement outcome.

Ninety-one patients who were enrolled in REMODEL were available at 6-month follow-up.?* The
improvement in the mean SNOT-20 score was 1.67 (1.10) in the balloon dilation group and 1.60
(0.96) in the FESS arm (P =.001) for noninferiority. Postoperative debridements were more likely
in the FESS group with a mean of 1.2 (1.0) compared to a mean of 0.1(0.6) in the balloon dilation
group ( P <.001) for superiority in the balloon arm). Patients in the BOD arm returned to normal
daily activities faster (1.6 days vs 4.8 days, P =.002 for superiority) and required fewer days of
prescription pain medications (0.9 days vs 2.8 days, P =.002 for superiority) with balloon dilation.
There were no major complications in either group, and 1 patient in each group required revision
surgery.

Bikhazi et al (2014) reported 1-year follow-up from the REMODEL trial.?*: Eighty-nine (96.7%)
subjects were available at 1 year. Improvement in the mean SNOT-20 score was 1.64 in the
balloon dilation arm and 1.65 in the FESS arm (P <.001 for noninferiority). During the year
postprocedure, both groups had fewer self-reported rhinosinusitis episodes (mean reduction in
episodes, 4.2 in the balloon arm vs 3.5 in the FESS arm; P <.001).

Final REMODEL results were reported in Chandra et al (2016).3% This publication included results
up to 2 years post-procedure for subjects in the REMODEL trial, along with an additional 30
subjects treated with FESS or in-office balloon sinus dilation, for a reported total of 61 FESS
patients and 74 BOD patients. Follow-up data were available for 130, 66, and 25 patients at 12,
18, and 24 months, respectively. Details about group-specific treatment received and loss to
follow-up were not reported for the additional 30 patients not included in the REMODEL trial. The
BOD group required 0.2 debridements per patient compared with 1.0 per patient in the FESS
group (P <.001). Mean change in SNOT-20 score from baseline to 12-month follow-up was -1.59
(P<.001) and -1.60 (P <.001) for the BOD and FESS groups, respectively, which was considered
clinically significant. These changes were maintained at 24 months. At 18 months, overall revision
rates were 2.7% in the balloon dilation group and 6.9% in the FESS group.

In addition to REMODEL, 3 smaller RCTs provide evidence on the comparison of BOD to FESS in
patients with CRS. The studies were included in the Sinha et al (2023) meta-analysis, and are not
further summarized.
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Table 4. REMODEL Trial of BOD compared to FESS in CRS: Characteristics
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Study; Trial Countries| Sites| Dates| Participants Interventions
Active Comparator
135 adults with medically
REMODEL?23:29:30, refractory chronic (68%)
¢ NCT01525849 or recurrent acute (32%)
e (6 month rhinosinusitis according ) e FESS
data) 2011- | to AAO-HNS clinical ¢ BOD. (office (operating
us 10 . S setting)
e (12-month 2014 | practice guidelines; all « N=74 room)
data) met criteria for medically B e N=61
e (24-month necessary FESS. Patients
data) with nasal polyps were
excluded.

REMODEL: randomized evaluation of maxillary antrostomy versus ostial dilation efficacy through long-term follow-up;
RCT: randomized controlled trial; BOD: balloon ostial dilation; FESS: functional endoscopic sinus surgery; CRS: chronic
rhinosinusitis; NCT: National Clinical Trial; AAO-HNS: American Academy of Otolaryngology — Head and Neck Surgery; N:
sample size; RARS: recurrent acute rhinosinusitis

Table 5. REMODEL Trial of BOD Compared to FESS in CRS: Results

. . CT Scan
Study Quality of Life Symptoms Results Adverse Events
Mean change from .
baseline in SNOT-20 . Overall Ostial
Outcome measure Time to return | Patency

score

to normal daily

Number analyzed N=91 at 6 months. 89 activities N=89 patients,
at 12 months 169 ostia
REMODEL?32%:30.
* NCT01525849
¢ (6 month data) o
e (12-month data)
¢ (24-month data)
No complications
6 months: 1.67 (1.10) .
6 months: NR 28.0% nasal bleeding
BOD 12 months: 1.64 (1.06)| 1.6 days 12 months: . N
96.7% (88/91) 1 (2.1%) revision
24 months: -1.65 surgery through 1
year
No complications
6 months: 1.60 (0.96) .
6 months: NR 54.8% nasal bleeding
FESS 12 months:1.65 (0.94) | 4.8 days 12 months:

24 months: -1.45

98.7% (77/78)

1 (2.4%) revision
surgery through 1
year
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. . CT Scan

Study Quality of Life Symptoms Results Adverse Events
6 months: P < 0.001
12 months): 0.01

Between-aroun p-value (95% CI -0.43 to 0.002 12 months: P=| Nasal

group p 0.44); BOD noninferior | " NS bleeding: £ =.011

to FESS (P <.0001)
24 months: P <.0001

REMODEL: randomized evaluation of maxillary antrostomy versus ostial dilation efficacy through long-term follow-up;
RCT: randomized controlled trial; BOD: balloon ostial dilation; FESS: functional endoscopic sinus surgery; SNOT-20: Sino-
Nasal Outcome Test-20; NR: not reported

Tables 6 and 7 summarize the limitations of the REMDODEL trial of BOD in individuals with CRS. A
major limitation of these trials was a lack of blinding, combined with the use of subjective outcome
measures, and small sample sizes. However, objective measures (CT findings), additional evidence
from observational studies, and consistency and magnitude of effects across studies make these
limitations less concerning.

Table 6. Study Relevance Limitations
Study Population® Intervention® Comparatorc | Outcomes® | Follow-Up®

3. Source and
characteristics . 1. Differential
of subjects 1.Randomization loss post-
REMODEL?3:2%:30. | added to the of added SUbJ?Cts randomization
study for final occurred outside between stud

Y of key study y
results was arms

unclear

REMODEL: randomized evaluation of maxillary antrostomy versus ostial dilation efficacy through long-term follow-up.
The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps
assessment.

a Population key: 1. Intended use population unclear; 2. Clinical context is unclear; 3. Study population is unclear; 4.
Study population not representative of intended use.

bIntervention key: 1. Not clearly defined; 2. Version used unclear; 3. Delivery not similar intensity as comparator; 4.Not
the intervention of interest.

¢ Comparator key: 1. Not clearly defined; 2. Not standard or optimal; 3. Delivery not similar intensity as intervention; 4.
Not delivered effectively.

d Qutcomes key: 1. Key health outcomes not addressed; 2. Physiologic measures, not validated surrogates; 3. No
CONSORT reporting of harms; 4. Not establish and validated measurements; 5. Clinical significant difference not
prespecified; 6. Clinical significant difference not supported.

¢ Follow-Up key: 1. Not sufficient duration for benefit; 2. Not sufficient duration for harms.
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Table 7. Study Design and Conduct Limitations

. - Selective | Data —
a b fi
Study Allocation®| Blinding Reporting] Completeness® Power* Statistical
1, 2. Not
23,29,30, ’
REMODEL blinded

REMODEL: randomized evaluation of maxillary antrostomy versus ostial dilation efficacy through long-term follow-up.
The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps
assessment.

a Allocation key: 1. Participants not randomly allocated; 2. Allocation not concealed; 3. Allocation concealment unclear; 4.
Inadequate control for selection bias.

b Blinding key: 1. Not blinded to treatment assignment; 2. Not blinded outcome assessment; 3. Outcome assessed by
treating physician.

¢ Selective Reporting key: 1. Not registered; 2. Evidence of selective reporting; 3. Evidence of selective publication.

d Data Completeness key: 1. High loss to follow-up or missing data; 2. Inadequate handling of missing data; 3. High
number of crossovers; 4. Inadequate handling of crossovers; 5. Inappropriate exclusions; 6. Not intent to treat analysis
(per protocol for noninferiority trials).

¢ Power key: 1. Power calculations not reported; 2. Power not calculated for primary outcome; 3. Power not based on
clinically important difference.

f Statistical key: 1. Analysis is not appropriate for outcome type: (a) continuous; (b) binary; (c) time to event; 2. Analysis
is not appropriate for multiple observations per patient; 3. Confidence intervals and/or p values not reported; 4.
Comparative treatment effects not calculated.

Observational Study of Adverse Events

A retrospective cohort study used data from a large commercial insurance database to examine
adverse events reported in patients who underwent balloon dilation (n=2851), FESS (n=11,955),
or a hybrid procedure (n=1234) between 2011 and 2014.3" The primary outcomes were surgical
complication and revision rates within 6 months of the initial surgery. The overall complication rate
was 7.35% with FESS and 5.26% with balloon dilation. The 6-month revision rates for balloon
dilation, FESS, and hybrid surgeries were 7.89%, 16.85%, and 15.15%, respectively. Almost all
revisions occurred with FESS regardless of primary procedure. However differences in revision
rates could have been due to differences in disease severity in patients who received FESS versus
balloon dilation. Major complications included orbital complications, cerebrospinal fluid leak, severe
epistaxis, and requirement for revision.

Section Summary: Balloon Ostial Dilation as a Stand-Alone Procedure for Individuals
with Chronic Rhinosinusitis

Two meta-analyses have been conducted comparing BOD to FESS. A 2025 meta-analysis identified
14 RCTs and foundBOD patients had lower postoperative SNOT-20 scores, shorter operating time,
and lower postoperative complications. However, there was no difference between groups in
revision surgery or Lund-Mackay scores. A 2023 meta-analysis of 3 studies indicated a statistically
significant yet not clinically significant preference for BOD over FESS in terms of patient-related
quality of life. The REMODEL RCT confirmed that BOD was not inferior to FESS for treating chronic
rhinosinusitis, with the effect's durability observed over 24 months. In a retrospective cohort study
that used data from a large commercial insurance database to examine adverse events in
individuals who underwent BOD (n=2851) or FESS (n=11,955), the overall complication rate was
5% with BOD and 7% with FESS.

BALLOON OSTIAL DILATION AS A STAND-ALONE PROCEDURE FOR INDIVIDUALS
WITH RECURRENT ACUTE RHINOSINUSITIS
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Clinical Context and Therapy Purpose

The purpose of balloon ostial dilation (BOD) as a stand-alone procedure in individuals with
recurrent acute rhinosinusitis (RARS) is to provide a treatment option that is an alternative to or an
improvement on existing therapies, such as medical management and functional endoscopic sinus
surgery.

The following PICO was used to select literature to inform this review.

Populations

The relevant population of interest is individuals 18 years of age and older with RARS. The
American Academy of Otolaryngology-Head and Neck Surgery defines RARS as 4 or more episodes
per year of acute bacterial rhinosinusitis without signs or symptoms of rhinosinusitis between
episodes.” Each episode of acute bacterial rhinosinusitis should meet the following diagnostic
criteria:

e Acute rhinosinusitis that is caused by, or is presumed to be caused by, bacterial infection. A
clinician should diagnose ABRS when symptoms or signs of acute rhinosinusitis fail to
improve within 10 days or more beyond the onset of upper respiratory symptoms, or
symptoms or signs of acute rhinosinusitis worsen within 10 days after an initial
improvement (double worsening)

o Confirming a true bacterial episode of rhinosinusitis is desirable, but not essential, for
substantiating an underlying diagnosis of RARS

Interventions
The therapy being considered is BOD as a stand-alone procedure. The procedure involves placing
a balloon in the sinus ostium and inflating it to stretch the opening.

Comparators
Comparators of interest include medical management and functional endoscopic sinus surgery.

Outcomes
The general outcomes of interest are symptoms, change in disease status, quality of life, and
treatment-related morbidity.

To quantify the severity of RARS and to assess treatment response, various outcomes measures
can be used, including radiologic scores, endoscopic grading, and patient-reported quality of life
measures. The primary outcome measures relevant for the treatment of RARS are patient-reported
symptoms and quality of life. Examiner evaluation of the nasal and sinus appearance and polyp
size may provide some information about treatment outcomes, but these evaluations are limited by
the lack of universally accepted standards.

Disease-specific patient-reported quality of life scores include the commonly used Sino-Nasal
Outcome Test-20 (SNOT-20), which is a validated questionnaire for which patients complete 20
symptom questions on a categorical scale (0 [no bother] to 5 [worst symptoms can be]). Average
rankings can be reported over all 20 symptoms, as well as by 4 subclassified symptom domains.
The possible range of SNOT-20 scores is 0 to 5, with a higher score indicating a greater
rhinosinusitis-related health burden. The impact of treatment is measured by calculating the
difference between SNOT-20 scores before and after treatment. A SNOT-20 change score of 0.8 or
greater is believed to be clinically meaningful. The SNOT-22, a variation of the SNOT-20, includes
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2 additional questions (on “nasal obstruction” and “loss of smell and taste”). The minimally
important difference in SNOT-22 is considered to be 8.9 points.”

The Chronic Sinusitis Survey (CSS) is a measure of symptoms and medication usage over an 8-
week recall period.3* The CSS includes 3 questions regarding symptoms and 3 regarding
medication usage, yielding a total score as well as symptom and medication subscores evaluated
as secondary endpoints. CSS total score ranges from 0 to 100 in which a low CSS score represents
greater symptoms and/or medication usage. The minimally clinically significant difference on the
CSS has not been established.

The Rhinosinusitis Disability Index (RSDI) is a patient-reported questionnaire used to measure the
impact of rhinosinusitis on a person's quality of life.3*3* The RSDI is a 30-item, Likert-scale survey
consisting of three individual subscales that include the physical, functional, and emotional
domains. Total scores range between 0-120. Higher RSDI total and domain scores imply a higher
impact of disease.

A decrease in the number of acute infections occurring over a specified time period is used as an
outcome measure in some studies.

Six months to 1 year of follow-up is considered necessary to demonstrate efficacy.

Study Selection Criteria
Methodologically credible studies were selected using the following principles:
o To assess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;
o In the absence of such trials, comparative observational studies were sought, with a
preference for prospective studies.
e To assess longer term outcomes and adverse events, single-arm studies that capture
longer periods of follow-up and/or larger populations were sought.

Studies with duplicative or overlapping populations were excluded.
REVIEW OF EVIDENCE

Systematic Reviews

Saltagi et al (2021) conducted a systematic review on RARS management, analyzing 10 studies
published up to mid-2020 with a collective sample of 890 patients (mean age, 41 years) and
follow-up periods from 1 to 19 months.3*> BOD was utilized as a treatment modality in 2
studies:3637 Levine et al (2013) treated 16 RARS patients with BOD, observing a 1.2-point
improvement in SNOT-20 scores over 12 months and five fewer missed workdays on average.
Sikand et al (2019) conducted a multi-center RCT (CABERNET) on 59 RARS patients and found
that the BOD plus medical management group showed a significantly greater improvement in CSS
total scores from baseline to 24 weeks compared to the medical management-only group (37.3 £
24.4 vs 21.8 = 29.0; p=.04) (see below). The limited sample size, diverse outcome measures, and
study heterogeneity prevented the authors from conducting a meta-analysis.
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Randomized Controlled Trials
Two RCTs of BOD reported results separately for patients with RARS (REMODEL, CABERNET; Table
8).

In the REMODEL trial, 32% (N=29) of the patients enrolled had a diagnosis of RARS.?32%30: The
CABERNET (Comparison of Balloon Sinuplasty In-Office Versus Medical Management for Recurrent
Acute Sinusitis Patients) trial compared BOD plus medical therapy to medical therapy alone in 59
patients with RARS.3”" Both trials used the AAO-HNS diagnosis of RARS to select eligible patients: 4
or more episodes of acute rhinosinusitis in the past 12 months. In CABERNET, evidence of sinus or
osteomeatal complex disease during an acute episode from a CT scan was also required for
enrollment. In REMODEL, all patients met criteria for medically necessary FESS, but explicit CT
requirements for patients with RARS were not specified.

Results of the RCTs of patients with RARS are summarized in Table 9. Among the 29 patients
diagnosed with RARS in the REMODEL trial, there was a significant improvement in quality of life
for those who received either BOD or FESS, and the difference between treatment arms was not
significant (p=.838). Twelve-month results from REMODEL were reported in Bikhazi et al
(2014).%: Data were not reported separately by diagnosis, but the publication states, "At 1 year,
symptom improvement in each of the 4 subgroups [including based on diagnosis] remained
statistically significant (p<.001) in both treatment arms and there was no difference (p=NS) in
improvement between patients who underwent balloon dilation or FESS." REMODEL results were
not reported separately by diagnosis for secondary outcomes, or for the primary outcome (SNOT-
20) at 24 months.

In Sikand et al (2019) (CABERNET), the primary outcome was the difference between arms in
change in Chronic Sinusitis Survey (CSS) score from baseline to 24 weeks. The change in CSS was
significantly greater in the BOD group compared to the control group (mean change 37.3 vs 21.8;
p=.0424). The study authors did not specify whether this was considered clinically significant.
Patients in the BOD group had a lower mean number of sinus infections through the 24-week
follow-up period (0.2 vs 0.9; P =.0015). Durability of the outcome measure differences was
demonstrated up to 48 weeks. After the 24-week follow-up period, 18 of 30 patients who were
randomized to the control arm elected to receive BOD. Of those who crossed over at 24 weeks, 0
reported no change or worsening of symptoms, 3 reported improved symptoms but still used nasal
sprays at high rates, 4 had improved symptoms to varying degrees but were not eliminated, and 1
reported a sinus infection just before their 24-week visit. There was 1 procedure-related serious
adverse event in the BOD group (the patient sought treatment for a headache in the emergency
department the evening after the procedure), 2 possibly procedure-related nonserious adverse
events, and no device-related adverse events.

Table 8. Summary of Key RCT Characteristics- Balloon Ostial Dilation for Recurrent
Acute Rhinosinusitis

Study; Trial Countries| Sites| Dates| Participants Interventions
Active Comparator
REMODEL23%9:30, Adults with medically - e FESS
¢ NCT01525849 US 10 2011- | refractory chronic (68%) or * Bé)ttDin(o)fﬁce (operating
e (6 month 2014 | recurrent acute (32%) SEting room)
data) rhinosinusitis according to * N=16 e N=13
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Study; Trial Countries| Sites| Dates| Participants Interventions
e (12-month AAO-HNS clinical practice

data) guidelines; all met criteria for
« (24-month medically necessary FESS

data)

Adults with a diagnosis of
recurrent acute rhinosinustiis,
defined as having 4 or more
episodes of acute bacterial

rhinosinusists within the e Sham
Sikand et al previous 12 months « BOD plus
37 ; Il : procedure plus
(2019)°" Us 3 2013- | characterized by signs or medical medical
o CABERNET 2015 | symptoms of acute management
« NCT01714687 rhinosinusitis 10 or more days| ¢« N=29 management
beyond the onset of upper * N=30

respiratory symptoms, or
within 10 days after initial
improvement (double
worsening)

RCT: randomized controlled trial.

Table 9. Summary of Key RCT Results- Balloon Ostial Dilation for Recurrent Acute
Rhinosinusitis

Study Quality of Life :E\;:ct:?erbations Adverse Events
REMODEL?32930, .
¢ NCT01525849
Outcome measure e Mean change from baseline in Mean number per NR separatelv for
SNOT-20 score year, year before to sSeparately
e Number analyzed patients with RARS
e N=29 year after treatment

¢ 6 months: (RARS subgroup): -
1.57 (+1.08); P <.0001

e 12 months: Data not reported
separately for patients with RARS.
"At 1 year, symptom
improvement in each of the 4
subgroups [including based on
diagnosis] remained statistically | ¢ 5.1 t0 0.9
significant (P <.001) in both ¢ P < 0.0001
treatment arms and there was no
difference (P = NS) in
improvement between patients
who underwent balloon dilation or
FESS."

¢ 24 months: NR separately for
patients with RARS

e 6 months (RARS subgroup): -1.64
(+0.90); P <.0001 ¢4.5t00.8
¢ 24 months: NR separately for e P < 0.0001

patients with RARS

BOD

FESS
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Study

Quality of Life

Acute
Exacerbations

Adverse Events

Between-group p-value

¢ 6 months:.838

¢ .258

Sikand et al (2019)3”
e CABERNET
¢ NCT01714687

Outcome measure

e Mean change in CSS Score at 24

e Mean number of
post-enrollment

« Number analvzed weeks sinus infections, 24| ¢ N=59
Y e N=59 weeks
e N=59
e 1 serious
procedure-related
« Total score: 37.3 (SD 24.4) adverse event
i (headache leading
. e Symptom subscore: 48.7 (SD ;
BOD + medical 28.7) «0.2 (0.4) to hospital
management e Medication subscore: 26.0 (SD ;dn;llsspn) lated
26.6) o No device-relate
) adverse events
e Nonserious AEs:
58.6%
. e Total score: 21.8 (29.0) . .
>ham + medical « Symptom subscore: 27.2 (40.1) | » 0.9 (0.9) " Nonserious AEs:
9 « Medication subscore: 16.4 (24.0) e
e Total score:.0424 « Nonserious AEs: P =
Between-group p-value | ¢ Symptom subscore:.0484 ¢.0015 T

e Medication subscore:.2607

NS

CI: confidence interval; HR: hazard ratio; NNT: number needed to treat; OR: odds ratio; RCT: randomized controlled

trial; RR: relative risk.

Tables 10 and 11 summarize the limitations of the RCTs of BOD in individuals with RARS. Major
limitations include no blinding of outcome assessors, a very small number of subjects studied, and
variation in the comparators and outcome measures used across the studies.

Table 10. Study Relevance Limitations

not specified

Study Population? Intervention® Comparator¢ Outcomes* Follow-Up®
3. Some . .
outcomes not 1.Randomization of Ilo. sl?ffs;s ntial

REMODEL232930, reported added subjects randgmization
separately by occurred outside of between stud
diagnosis of key study y
RARS arms

Medical regimen 5.' C!lf[ucally
. not standardized | 39 icant
Sikand et al (2019)37: ized b difference on
« CABERNET . (customized by | 01
the treating outcome (CSS)
investigator)
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CABERNET: Comparison of Balloon Sinuplasty In-Office Versus Medical Management for Recurrent Acute Sinusitis
Patients; REMODEL: randomized evaluation of maxillary antrostomy versus ostial dilation efficacy through long-term

follow-up.

The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps

assessment.

@ Population key: 1. Intended use population unclear; 2. Clinical context is unclear; 3. Study population is unclear; 4.

Study population not representative of intended use.

bIntervention key: 1. Not clearly defined; 2. Version used unclear; 3. Delivery not similar intensity as comparator; 4.Not
the intervention of interest.
¢ Comparator key: 1. Not clearly defined; 2. Not standard or optimal; 3. Delivery not similar intensity as intervention; 4.
Not delivered effectively.
d Qutcomes key: 1. Key health outcomes not addressed; 2. Physiologic measures, not validated surrogates; 3. No
CONSORT reporting of harms; 4. Not establish and validated measurements; 5. Clinical significant difference not
prespecified; 6. Clinical significant difference not supported.

¢ Follow-Up key: 1. Not sufficient duration for benefit; 2. Not sufficient duration for harms.

Table 11. Study Design and Conduct Limitations

. - Selective | Data -
a b f]
Study Allocation?| Blinding Reporting]| Completeness® Power* Statistical
Not powered
to detect
REMODELZ229.30, L2 ot differences
by RARS
subgroup
2. Patients, 4,
Sikand et al but not Confidence
(2019)3 . outcome intervals
e CABERNET assessors, not
blinded reported

CABERNET: Comparison of Balloon Sinuplasty In-Office Versus Medical Management for Recurrent Acute Sinusitis
Patients; REMODEL: randomized evaluation of maxillary antrostomy versus ostial dilation efficacy through long-term
follow-up.

The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps
assessment.

a Allocation key: 1. Participants not randomly allocated; 2. Allocation not concealed; 3. Allocation concealment unclear; 4.
Inadequate control for selection bias.

b Blinding key: 1. Not blinded to treatment assignment; 2. Not blinded outcome assessment; 3. Outcome assessed by
treating physician.

¢ Selective Reporting key: 1. Not registered; 2. Evidence of selective reporting; 3. Evidence of selective publication.

d Data Completeness key: 1. High loss to follow-up or missing data; 2. Inadequate handling of missing data; 3. High
number of crossovers; 4. Inadequate handling of crossovers; 5. Inappropriate exclusions; 6. Not intent to treat analysis
(per protocol for noninferiority trials).

€ Power key: 1. Power calculations not reported; 2. Power not calculated for primary outcome; 3. Power not based on
clinically important difference.

f Statistical key: 1. Analysis is not appropriate for outcome type: (a) continuous; (b) binary; (c) time to event; 2. Analysis
is not appropriate for multiple observations per patient; 3. Confidence intervals and/or p values not reported; 4.
Comparative treatment effects not calculated.

Section Summary: Balloon Ostial Dilation as a Standalone Procedure for Individuals
with Recurrent Acute Rhinosinusitis

A systematic review on RARS management identified two (of 10) studies focused on BOD as a
treatment modality. Although an improvement in quality of life was observed across both studies,
the small sample sizes, diverse outcome measures, and study heterogeneity prevented the authors
from conducting a meta-analysis. In the REMODEL RCT, 32% of participants (N=29) with RARS
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were diagnosed. BOD was found to be non-inferior to FESS in terms of quality of life at both 6 and
12 months post-procedure. Another RCT, CABERNET, comparing BOD plus medical care to medical
care alone in individuals with RARS (N=59), demonstrated significantly improved quality of life and
fewer sinus infections after 6 months in the balloon dilation group. The current body of evidence is
limited by small sample sizes, unblinded outcome assessment, lack of appropriate comparators,
and heterogeneity in outcome measures.

SUPPLEMENTAL INFORMATION
The purpose of the following information is to provide reference material. Inclusion does not imply
endorsement or alignment with the evidence review conclusions.

Practice Guidelines and Position Statements

Guidelines or position statements will be considered for inclusion in ‘Supplemental Information' if
they were issued by, or jointly by, a US professional society, an international society with US
representation, or National Institute for Health and Care Excellence (NICE). Priority will be given to
guidelines that are informed by a systematic review, include strength of evidence ratings, and
include a description of management of conflict of interest.

American Academy of Otolaryngology — Head and Neck Surgery et al

In 2018, the American Academy of Otolaryngology - Head and Neck Surgery (AAO-HNS) published
a clinical consensus statement on balloon dilation of the sinuses.3® Participating subgroups
included the Triologic Society, the American Rhinologic Society, the American Academy of
Otolaryngic Allergy, and the American Academy of Allergy, Asthma & Immunology. The expert
panel used Delphi method surveys to assess consensus on proposed statements. Statements
achieving a mean score of 7.00 or higher and having no more than 1 outlier (2 or more Llkert
points from the mean in either direction) met criteria for consensus. Strong consensus was defined
as a mean Likert score of 8.00 or higher with no outliers. The following statements met consensus;
statements reaching strong consensus are emphasized below. Updated information to guideline
statement can be found on the AAO-HNS website dated April, 2021.

Patient Criteria:

« Balloon dilation is not appropriate for patients who are without both sinonasal symptoms
and positive findings on CT. (Strong consensus)

o Balloon dilation is not appropriate for the management of headache in patients who do not
otherwise meet the criteria for chronic sinusitis or recurrent acute sinusitis. (Strong
consensus)

« Balloon dilation is not appropriate for the management of sleep apnea in patients who do
not otherwise meet the criteria for chronic sinusitis or recurrent acute sinusitis. (Strong
consensus)

e CT scanning of the sinuses is a requirement before balloon dilation can be performed.
(Strong consensus)

« Balloon dilation is not appropriate for patients with sinonasal symptoms and a CT that does
not show evidence of sinonasal disease.

o Balloon dilation can be appropriate as an adjunct procedure to FESS in patients with
chronic sinusitis without nasal polyps.

e There can be a role for balloon dilation in patients with persistent sinus disease who have
had previous sinus surgery.
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e There is a role for balloon sinus dilation in managing patients with recurrent acute sinusitis
as defined in the AAO-HNSF guideline based on symptoms and CT evidence of ostial
occlusion and mucosal thickening.

Perioperative Considerations:

e Surgeons who consider reusing devices intended for dilation of the sinuses should
understand the regulations set forth by the U.S. Food and Drug Administration for
reprocessing such devices and ensure that they are followed. (Strong consensus)

e Balloon dilation can be performed under any setting as long as proper precautions are
taken and appropriate monitoring is performed.

o Balloon dilation can be performed under local anesthesia with or without sedation.

Outcome:
o Balloon dilation can improve short-term quality-of-life outcomes in patients with limited CRS
without polyposis.
« Balloon dilation can be effective in frontal sinusitis.

The AAO-HNS updated its statement on balloon ostial dilation, reaffirming its 2010 position
statement: “Sinus ostial dilation ... is a therapeutic option for selected patient with chronic
rhinosinusitis.... This approach may be used alone... or in conjunction with other instruments....”
(Most recent revision with references added, 4/13/2021)3*

In 2025, the AAO-HNS updated its clinical practice guidelines on adult sinusitis, which do not
discuss surgical therapy or use of balloon sinuplasty.® However, surgical therapy is addressed in
2025 guidelines on chronic rhinosinusitis from AAO-HNS, but these guidelines do not address
balloon sinuplasty.*

National Institute for Health and Care Excellence
In 2008 (reaffirmed in 2012), a guidance on balloon catheter dilation of paranasal sinus ostia from
the National Institute for Health and Care Excellence (NICE) stated:
o "Current evidence on the short-term efficacy of balloon catheter dilation of paranasal sinus
ostia for chronic sinusitis is adequate and raises no major safety concerns.
e This procedure should only be carried out by surgeons with experience of complex sinus
surgery, and specific training in both the procedure and the use of fluoroscopy.
e Publication of long-term outcomes will be helpful in guiding the future use of this
technique. NICE may review the procedure upon publication of further evidence."*

In 2016, NICE published a recommendation on the use of the XprESS Multi-Sinus Dilation System
for the treatment of chronic rhinosinusitis*:

1.1  “The case for adopting the XprESS multi-sinus dilation system for treating uncomplicated
chronic sinusitis after medical treatment has failed is supported by the evidence. Treatment
with XprESS leads to a rapid and sustained improvement in chronic symptoms, fewer acute
episodes and improved quality of life which is comparable to functional endoscopic sinus
surgery (FESS).

1.2 XprESS should be considered in patients with uncomplicated chronic sinusitis who do not
have severe nasal polyposis. In these patients, XprESS works as well as FESS, is associated
with faster recovery times, and can more often be done under local anaesthesia.”
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The recommendation was based on the results of the REMODEL study: the committee "considered
that the evidence from REMODEL demonstrated that balloon dilation (with either XprESS or
FIinESS) is clinically non-inferior to FESS in terms of alleviating symptoms in patients with
uncomplicated chronic sinusitis." Single-arm observational studies were of lower quality but were
consistent with the findings of the REMODEL study. This guidance was reaffirmed in July 2020.

American Rhinologic Society

A position statement, revised in 2023, from the American Rhinologic Society, stated that sinus
ostial dilation is “a therapeutic option for selected patients with chronic rhinosinusitis (CRS) and
recurrent acute rhinosinusitis (RARS) who have failed appropriate medical therapy.”**

U.S. Preventive Services Task Force Recommendations
Not applicable.

Ongoing and Unpublished Clinical Trials
Some currently unpublished trials that might influence this review are listed in Table 12.

Table 12. Summary of Key Trials

NCT No. Trial Name Planned Completion
Enroliment| Date
Ongoing
A Placebo Controlled Randomised Study of the Balloon Dec 2027 (last
NCT04645511| Sinuplasty Efficiency in Chronic or Recurrent Maxillary 120 update posted:
Rhinosinusitis Oct 2022)

NCT: national clinical trial.
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CODING

The following codes for treatment and procedures applicable to this policy are included below for
informational purposes. This may not be a comprehensive list of procedure codes applicable to

this policy.

Inclusion or exclusion of a procedure, diagnosis or device code(s) does not constitute or imply
member coverage or provider reimbursement. Please refer to the member's contract benefits in
effect at the time of service to determine coverage or non-coverage of these services as it applies
to an individual member.

The code(s) listed below are medically necessary ONLY if the procedure is performed according
to the "“Policy” section of this document.

CPT/HCPCS

31295

Nasal/sinus endoscopy, surgical, with dilation (e.g., balloon dilation); maxillary sinus
ostium, transnasal or via canine fossa

31296

Nasal/sinus endoscopy, surgical, with dilation (e.g., balloon dilation); frontal sinus
ostium

31297

Nasal/sinus endoscopy, surgical, with dilation (e.g., balloon dilation); sphenoid sinus
ostium

31298

Nasal/sinus endoscopy, surgical, with dilation (e.g., balloon dilation); frontal and
sphenoid sinus ostia

31299

Unlisted procedure, accessory sinuses

C1726

Catheter, balloon dilation, nonvascular

REVISIONS

02-16-2011

Description Section updated.

Rationale Section updated.

References Section updated.

In Coding section:

= Added CPT codes: 31295, 31296, 31297.

08-01-2011

In the Policy section:

Liberalized the medical policy language from “Use of a catheter-based inflatable device

(balloon sinuplasty) in the treatment of sinusitis is considered experimental /

investigational.” to “Use of a catheter-based inflatable device (balloon sinuplasty) in the

treatment of medically refractory chronic sinusitis may be considered medically necessary

as a minimally invasive alternative to endoscopic sinus surgery.”

In the Rationale section:

= In the summary section, removed the second paragraph,” In addition, more
information is needed to determine which patients and which sinuses might be treated
with the balloon technique and which require standard approaches. Given the
limitations of the available data, the uncertain impact on clinical outcomes and
questions about which patients might be candidates for this procedure, this approach
is considered investigational.”

Added Policy Guidelines section.

09-21-2011

In the Policy Guidelines section:

» Added the new Item #2, “"Beginning in 2011, there are specific category I CPT codes
for these procedures (31295-31297). These codes may be used to describe balloon
sinuplasty when no other surgical intervention has been performed on the same sinus
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REVISIONS

site.” This statement was moved from the Coding section to the Policy Guidelines
section.

= Removed from the new Item #3, “Plans should be aware of this possibility.”

In the Coding section: removed 52344 (deleted 04/01/11).

09-24-2012 Description section updated.

Rationale section updated.

Reference section updated.

11-11-2016 Updated Description section.

In Policy section:

= Removed "Use of a catheter-based inflatable device (balloon sinuplasty) in the
treatment of medically refractory chronic sinusitis may be considered medically
necessary as a minimally invasive alternative to endoscopic sinus surgery."

»= Replaced with the following: "A. Balloon sinus ostial dilation is considered medically
necessary for treating rhinosinusitis lasting longer than 12 weeks or 4 or more
documented episodes of acute rhinosinusitis (in one year) when all of the following
are met: 1. Confirmation with computed tomography (CT) scan and/or nasal
endoscopy of findings of rhinosinusitis that includes one or more of the following: a)
Nasal endoscopy showing purulent discharge or persistent inflammatory sinus
pathology, OR b) CT evidence of mucosal thickening, bony remodeling, bony
thickening, or obstruction of the ostiomeatal complex; AND 2. Balloon sinus ostial
dilation is limited to the frontal, maxillary or sphenoid sinuses; AND 3. Balloon sinus
ostial dilation is performed either as a stand-alone procedure or as part of functional
endoscopic sinus surgery (FESS); AND 4. Balloon sinus ostial dilation is performed on
patients whose symptoms persist despite maximal medical therapy (see Policy
Guidelines). B. Balloon ostial dilation is considered not medically necessary in the
following situations: 1. Nasal polyposis (Grade 2 or greater). 2. Samter's triad (aspirin
sensitivity). 3. Severe sinusitis secondary to autoimmune or connective tissue
disorders (i.e., including, but not limited to, sarcoidosis, Wegener's granulomatosis).
4. Severe sinusitis secondary to ciliary dysfunction, including, but not limited to, cystic
fibrosis. 5. Contraindication to, or inability to tolerate local and/or topical anesthetic.
6. History of failed balloon procedure in the sinus to be treated. 7. Sinusitis with
extensive fungal disease 8. Isolated ethmoid sinus disease. 9. Significant neo-
osteogenesis. C. Balloon sinus ostial dilation for treatment of chronic sinusitis is
considered experimental / investigational for all other indications."

In Policy Guidelines:

= InItem 1, removed, "Beginning in 2011, t" and added "T" to read "There are specific
category I CPT codes for these procedures (31295-31297). These codes may be used
to describe balloon sinuplasty when no other surgical intervention has been performed
on the same sinus site."

= Added Item 4, "Maximal medical therapy: a)Oral antibiotics of 2-4 weeks' duration for
patients with CRS (chronic rhinosinusitis) (culture-directed if possible. b) Oral
antibiotics with multiple 1-3 week courses for patients with RARS (recurrent acute
rhinosinusitis). ¢) Systemic or topical steroids (discretion of physician). d) Saline
irritation (optional). e) Topical and/or systemic decongestants (optional).

Updated Rationale section.

Updated References section.

07-01-2017 Updated Description section.

Updated Rationale section.

Updated References section.

01-01-2018 | In Coding section:

» Added CPT code: 31298.

= Removed ICD-9 codes.
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REVISIONS
03-14-2018 Updated Description section.
Updated Rationale section.
03-27-2019 Updated Description section.
Updated Rationale section.
Updated References section.
01-01-2020 | In Coding section:
= Revised CPT codes: 31295, 31296, 31297, 31298
04-19-2021 Updated Description section.
Updated Rationale section.
Updated References section.
05-09-2022 Updated Title to “Balloon Ostial Dilation for Treatment of Chronic and Recurrent Acute
Rhinosinusitis”
Updated Description Section
Updated Policy Section
Added:
= "“The use of balloon ostial dilation for the treatment of chronic rhinosinusitis is
considered experimental / investigational when the above criteria are not met.”
*= “The use of balloon ostial dilation for the treatment of recurrent acute rhinosinusitis is
considered experimental / investigational.”
Removed:
= “Balloon sinus ostial dilation for treatment of chronic sinusitis is considered
experimental / investigational for any other indication.”
Updated Policy Guidelines Section
Added:
= “Inflammation should be documented by all of the following:
Nasal endoscopy showing purulent (not clear) mucus or edema in the middle
meatus, anterior ethmoid, or sphenoethmoid region.
AND
CT scan of the paranasal sinuses showing mucosal thickening of greater than
3mm, opacification, or air-fluid levels.”
Removed:
= “There are specific category I CPT codes for these procedures (31295-31297).
These codes may be used to describe balloon sinuplasty when no other surgical
intervention has been performed on the same sinus site.”
=  “When a balloon sinuplasty is used as an adjunct in performance of a medically
necessary functional endoscopic sinus surgery (FESS) in the treatment of chronic
sinusitis, the use of the balloon catheter is considered included in the allowance
for the FESS procedure. There is no additional reimbursement for use of the
balloon catheter.”
= “If balloon sinuplasty is performed in conjunction with cutting tools such as
curettes and forceps, the procedure might be coded using the CPT codes for
nasal/sinus endoscopy with maxillary antrostomy (31256), nasal/sinus endoscopy
with frontal sinus exploration (31276), or nasal/sinus endoscopy with
sphenoidectomy (31287). In this instance, the balloon dilation would be
considered inclusive/incidental to the procedure.”
Updated Rationale Section
Updated Coding Section
=  Converted ICD-10 codes to ranges
Updated References Section
03-28-2023 Updated Description Section.
Updated Rationale Section.
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REVISIONS

Updated Coding Section
= Removed ICD-10 Codes
Updated References Section.

03-26-2024 | Updated Description Section.

Updated Rationale Section
Updated References Section.

03-27-2025 Updated Description Section

Updated Rationale Section
Updated Reference Section

Posted Updated Description Section

04-14-2026 | Updated Policy Section

Effective = Section B: Balloon ostial dilation is considered in the following situations:

05-14-2026 o change from not medically necessary to experimental / investigational.
Updated Rationale Section
Updated Reference Section
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