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Objectives. Balloon dilation of the Eustachian tube (BDET) is widely recognized as a minimally invasive treatment for ob-
structive Eustachian tube dysfunction (ETD). We employed a Delphi consensus methodology to develop recommen-
dations for the clinical management of BDET in cases of obstructive ETD.

Methods. A Delphi panel consisting of 26 expert physicians specializing in otology participated in two rounds of anony-
mous, iterative questionnaires. Consensus was defined as agreement from =70% of the panelists on a recommenda-
tion, while disagreement was defined as <70% agreement. The responses from the Delphi study were analyzed using
both the content validity ratio and Kendall’s coefficient of concordance.

Results. The panel finally evaluated 26 topics, reaching agreement on 9 and failing to reach consensus on 17 after two
rounds. While consensus was not achieved regarding the postoperative follow-up period, a duration of 12 months was
most commonly adopted. The Valsalva maneuver and questionnaire responses were identified as the most agreed-up-
on postoperative assessment tools following BDET.

Conclusion. Consensus was reached on several recommendations for managing BEDT in obstructive ETD. This agreement
will guide future research aimed at defining standard postoperative management for BEDT.
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INTRODUCTION

The word “Delphi” comes from ancient Greek mythology, relat-
ed to Pythia, a powerful oracle whose prophecies influenced
important decisions [1]. Delphi methods are essentially a struc-
tured approach designed to facilitate an efficient group commu-
nication process, enabling a collective of individuals to address
complex problems [2]. The Delphi technique has been widely
used in various medical fields to establish optimal clinical guide-
lines by prioritizing collective judgments over individual opin-
ions.

The primary objective of this study was to synthesize expert
opinions into clinical statements using the Delphi method, fo-
cusing on the balloon dilation of the Eustachian tube (BDET)
procedure. The Eustachian tube (ET) plays a crucial role in main-
taining the pressure balance between the middle ear and the ex-
ternal environment. When the ET is blocked, fluid accumulates
in the middle ear, causing increased pressure, chronic otitis me-
dia, and potential hearing loss. The main purpose of the BDET
procedure is to reshape the tubal cartilage and reduce inflamma-
tion by expanding the ET orifice. In recent years, surgeons have
increasingly recognized this procedure as a safe and effective
treatment for obstructive ET disease [3]. However, despite its
expanding use, a significant gap remains in knowledge about
preoperative and postoperative care, as well as surgical perfor-
mance evaluation. Furthermore, there is a lack of diagnostic cri-
teria or guidelines for managing and assessing patients after un-
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= A Delphi survey on preoperative and postoperative care for
patients undergoing balloon dilation of the Eustachian tube
found agreement among respondents regarding the importance
of education about disease progression and the post-surgical
prognosis, as well as the implementation of the Valsalva ma-
neuver after the procedure to improve symptoms.

= However, agreement was not reached on postoperative man-
agement strategies such as antibiotic use and treatments for al-
lergic rhinitis.

= The evaluation of postoperative outcomes emphasized certain
measurement tools but lacked consensus on others, with var-
ied opinions on the optimal follow-up duration and the use of
specific tests for assessing surgical outcomes.

dergoing BDET for obstructive ET.

While the patient selection, operative techniques, and safety
concerns associated with BDET are well-documented, there is
less consensus regarding the perioperative instructions that fol-
low the procedure. Preoperative and postoperative protocols
can vary depending on surgeon preferences and may include
medications such as antihistamines, antibiotics, nasal deconges-
tants, and intranasal steroid sprays [4]. Additionally, uncertainty
persists regarding the efficacy of performing repeated Valsalva
maneuvers after BDET to maintain the dilation of the lumen, as
well as the optimal timing for these exercises postoperatively.
Furthermore, there are unresolved questions regarding the ap-
propriate duration of follow-up, the tools used to assess surgical
outcomes, and the need for repeated balloon dilations in cases
where the initial BDET is unsuccessful.

Given the different methodologies used in patient management
before and after BDET surgery, there is a pressing need for con-
sensus to define the most effective practices in BDET. This will
facilitate a clearer understanding of its efficacy and optimal out-
comes. In this study, our objective was to explore the factors that
surgeons must consider and make decisions about in BDET, with
the aim of establishing standardized guidelines to improve pa-
tient care.

MATERIALS AND METHODS

A two-round modified Delphi technique was used to reach agree-
ment among members of the Korean Society of Otological Soci-
ety with recognized experience in Eustachian tube dysfunction
(ETD) throughout South Korea, about the perioperative man-
agement of Balloon dilation surgery of patients with obstructive
ETD. Through iterative rounds of anonymous surveys, experts
provide individual responses to written questions to identify,
clarify, and ultimately establish a consensus. Evaluation involves
analyzing responses for interquartile range (IQR), medians, vari-
ance, and means to determine areas of collective agreement or
disagreement within the group. To prevent potential bias, a di-
verse multicenter research group, uninvolved in selecting the ex-
pert panel or interpreting results, oversaw the study using objec-
tive procedures in participant selection, statistical analysis, and
result interpretation [5].

This consensus statement did not require Institutional Review



Board approval, as it was based on the synthesis of expert opin-
ions with the aim of informing practice rather than conducting
research. Additionally, it did not involve the collection of new
data from human subjects.

Literature review and determination of the consensus
statement

The panel chair and members from Korean Eustachian tube Re-
search Group led the development of the clinical statements and
Delphi process. The primary aim of our study was to identify
clinical consensus on the management of patient with obstruc-
tive ETD after BDET. The experts conducted a systemic review
of published studies to find recent evidence regarding the peri-
operative management and clinical considerations for BDET in
managing obstructive ETD. The definition of BDET was estab-
lished as “placing a balloon catheter into the cartilaginous ET
portion and subsequently expanding the balloon to alleviate ob-
structed ET.” The panel established various determinations con-
cerning the range and specifics of this clinical consensus statement
before initiating the Delphi process. An initial set of 40 questions
was developed by two executives from the Korean Eustachian
tube Research Group, and we discussed the clarity and concise-
ness of the questions in the initial group meeting. On the basis
of this feedback, we revised set of final 30 questions.

Selection of the expert panel

The invitation letter was sent to 50 experts of the Otology Re-
search Group members. The letter included a description of the
study goals, the Delphi process, and the timeline. All expert mem-
bers met the inclusion criteria: (1) an otological surgeon with at
least 5 years of experience in prescribing medications and per
forming otologic surgery; (2) experience in BDET surgery and
managing patients with obstructive ETD; and (3) willingness to
share their opinions. Of the 50 invited experts, 26 (52.0%) agreed
to participate. Table 1 showed the demographic characteristics of
the included Delphi panel experts. The panel members did not
receive any financial compensation for their participation.

Delphi survey method process and administration

The fieldwork was carried out over a 4-week period from August
22 to September 16, 2023. The information was sent electroni-
cally via SMS URLs to each member who agreed to participate
in the study and a link with controlled access was available to
fill out the questionnaire for each round. Responses collected
through this link were anonymous.

Initially, we discussed 30 questions, which included 28 Likert
scale questions, one multiple-choice question, and one single-
choice question, resulting in 28 questions for the second round
with the feedback demonstrating the results of initial round was
included. For the first survey round, a series of 30 statements was
provided to the panelists, and the level of agreement for each
statement was ranked on a 0-9 scale with 0 being total disagree-
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Table 1. Demographic information of the Delphi expert panel

Demographic variable Number (%)
Sex

Male 22 (84.6)

Female 4(15.4)
Age (yr)

31-40 2(7.7)

41-50 14 (53.8)

=51 10(38.5)
Work experience (yr)

5-10 3(11.5)

11-20 11(42.3)

21-30 12(46.2)
Education

Master's degree 1(3.8)

Master's degree, PhD degree 25(96.2)
Eustachian tube surgical experience (number/year)

5-10 12 (46.2)

11-20 10(38.5)

21-30 4(15.4)

ment and 9 total agreements. Scores between 1 and 3 were con-
sidered to represent disagreement with the question contained
in the statement, scores between 4 and 6 were regarded as nei-
ther agreement nor disagreement, and scores between 7 and 9
were regarded as agreement with the question proposed. The
second survey presented 28 questions, which included 26 Likert
scale statement, one multiple-choice question, and one single-
choice question to the panelists. Panel members were asked to
re-evaluate their answers for which a consensus was not reached
in the first round, considering this new information provided. A
total of 26 individuals participated in the final round survey.
However, two respondents submitted multiple responses, so we
excluded their duplicate responses to ensure data integrity. Our
analysis was based on the data from the remaining 24 partici-
pants in the last survey.

Analysis and interpretation of data

In this study, we aimed to reach a consensus among experts. To
determine consensus, we looked for instances where over 70%
of experts rated 7-9 points, and less than 15% rated 1-3 points.
This level of agreement served as our benchmark for consensus
and was also our convergence threshold. Consensus, in our con-
text, means that a significant majority, at least 50%, of experts
provided a similar response. We calculated this using the formu-
la: Consensus=1-[(Q3-Q1)/median]. A strong consensus was
considered when the consensus value exceeded 0.75. We as-
sessed content validity using the content validity ratio (CVR).
The CVR was calculated as CVR=[Ne—(N/2)]/(n/2), where Ne is
the proportion of experts with positive responses, and N is the
total number of experts. A CVR value exceeding 0.37 indicated
a positive convergence of expert opinions. To understand the
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Table 2. Statements that reached consensus for postoperative management after balloon dilatation

Statement IConvergence/ Consensus  CVR  IQR
disagreement (%)
Evaluation of the treatment results is necessary after BDET. 100/0 09 04 1.0
Depending on the results of BDET treatment, the insertion of a tympanostomy tube may be considered. 83.3/0 0.8 0.3 2.0
Patient education regarding the natural course of the disease before and after BDET is essential. 95.8/0 0.9 04 13
Patients suspected of having allergic rhinitis may require nasal steroid medication after BDET. 83.3/0 0.8 0.4 2.0
Education on the Valsalva maneuver is necessary for symptom improvement after BDET. 83.3/0 0.8 0.3 2.0
When performing BDET and middle ear surgery together, the Valsalva maneuver is prohibited for a 79.2/8.3 0.8 0.5 2.0
specified period.
Depending on the treatment results of BDET, the option of repeating BDET can be considered. 79.2/12.5 0.8 0.7 12
Depending on the treatment results of BDET, the use of medication can be considered. 75.0/8.3 0.7 0.5 2.3

Required tests to evaluate the treatment results after BDET.

Otoendoscopy (95.8%), Valsalva (100%),
PTA (83.3%), tympanometry (91.7%),
ETDQ-7(100%), history-taking (83.3%)

CVR, content validity ratio; IQR, interquartile range; BDET, balloon dilation of the Eustachian tube; PTA, pure-tone audiometry; ETDQ, Eustachian Tube Dys-

function Questionnaire.

variation in expert responses, we calculated the IQR as (Q3-Q1).
Q3 represented the third quartile (75%), and Q1 represented
the first quartile (25%), indicating alignment among the opin-
ions of 50% of the experts. We used Fleiss Kappa to measure
interrater agreement for items assessed with the Likert scale. All
analyses were performed using R Statistical Software v4.3.0 (R
Foundation for Statistical Computing).

RESULTS

When revisions of the original 30 questions presented at the
first Delphi round were included, a total of 28 clinical questions
—comprising 26 statements and two choice questions—were
utilized in the second Delphi survey following discussion. After
two iterations of the Delphi survey, nine statements achieved
the standardized definition for consensus (Table 2), while the
others did not reach consensus (Table 3). Regarding the Fleiss
kappa, there was significant agreement among raters; however,
the level of agreement remained quite low in the first Delphi
round (kappa=0.024, P<0.001) and the second Delphi round
(kappa=0.265), indicating only slight agreement among the rat-
ers. Statements that reached consensus and those that did not
are listed in Tables 2 and 3.

Preoperative and postoperative care for patients undergoing
BDET

Most respondents (95.8% agreement) rated the importance of
patient education and counseling regarding the natural progres-
sion of the disease and post-surgical prognosis as a crucial as-
pect of perioperative care. The panel reached a consensus that
patients should be educated about the Valsalva maneuver after
BDET to improve their symptoms. However, they agreed that
patients should avoid the Valsalva maneuver for a certain period
when undergoing middle ear surgery in conjunction with bal-

loon dilation.

The panel did not reach a consensus on the use of antibiotics
postoperatively, reflecting the lack of compelling evidence to
support their role in preventing postoperative infections follow-
ing BDET. There was also no consensus on the postoperative use
of systemic corticosteroids or nasal irrigation. However, the pan-
el agreed that intranasal corticosteroids are preferable postopera-
tively for patients with allergic rhinitis. No consensus was achieved
regarding other postoperative management strategies, including
treatment for laryngopharyngeal reflux, the Buteyko maneu-
ver—a breathing technique aimed at reducing hyperventilation
and increasing respiratory efficiency—and other rhinitis treat-
ments such as antihistamines and decongestants [6].

Evaluation of postoperative outcomes after BDET

All respondents (100% agreement) concurred on the necessity
of assessing treatment outcomes following BDET. Among the
14 measurement tools evaluated, the panel identified four pri-
mary outcome measures: ETDQ-7, the Valsalva maneuver, oto-
endoscopy, and tympanometry (Fig. 1). Additionally, taking a
patient’s history and performing pure tone audiometry (PTA)
were acknowledged as meaningful postoperative outcome mea-
sures. However, consensus was not reached regarding the use of
ET function tests (nine-step method, sonotubometry, tubo-ma-
nometry) and imaging tests (Valsalva computed tomography [CT],
magnetic resonance imaging [MRI]), as well as laryngoscopy,
pneumatic endoscopy;, allergy tests, and the Toynbee maneuver,
in the evaluation of surgical outcomes.

Fig. 2 displays the survey responses regarding the required
follow-up period after BDET, as indicated by a panel of experts.
The follow-up periods selected by the panelists varied widely.
Notably, 30.8% of the panelists recommended a follow-up peri-
od exceeding 12 months post-surgery. The average, median, and
most frequently chosen durations for follow-up were 8.875 months,
12 months, and 12 months, respectively. However, the percent-
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Table 3. Statements that did not reach consensus: postoperative management after balloon dilatation

Convergence/

Statement . Consensus CVR IQR
disagreement (%)
A prescription for anti-inflammatory pain medication may be necessary if the patient complains 75.0/16.7 0.8 0.3 15
of pain or for pain prevention after BDET?
If the patient complains of pain after BDET, an anti-inflammatory analgesic prescription is 75.0/16.7 0.7 0.3 15
required to prevent pain.?
Drug treatment may be necessary after BDET. 66.7/16.7 0.8 04 15
Depending on the treatment results of BDET, a myringotomy procedure is considered. 66.7/8.3 05 0.3 4.0
The antihistamine may be necessary if there is a history of allergic rhinitis after BDET. 62.5/0 0.7 0.2 23
Rhinosinusitis treatment is necessary before and after BDET. 54.2/29.2 0.2 0.2 6.0
Allergic rhinitis treatment is necessary before and after BDET. 45.8/29.2 0.3 03 45
Nasal steroid treatment is necessary after BDET. 41.7/16.7 0.6 0.2 23
The recommended period for nasal irrigation after BDET is 2 weeks or less after surgery. 33.3/37.5 0.2 0.2 43
A prophylactic laryngopharyngeal reflux treatment is necessary before BDET because it is 29.2/45.8 -0.3 0.2 5.0
difficult to determine the degree of eustachian tube dysfunction.
Oral nasal decongestants are necessary after BDET. 25.0/54.2 -0.2 0.2 35
Treatment of laryngopharyngeal reflux before and after BDET is necessary. 25.0/54.2 -04 0.3 43
Antibiotic treatment is necessary after BDET. 25.0/45.8 03 0.2 35
Antihistamines is necessary after BDET. 16.7/45.8 0.1 0.3 4.0
Nasal irrigation should be performed after BDET 16.7/37.5 0.4 0.2 3.0
A topical nasal decongestant is necessary after BDET. 12.5/45.8 0.4 0.4 3.0
The recommended period for nasal irrigation after BDET is at least 2 weeks after surgery. 8.3/66.7 -05 0.3 3.0
Buteyko breathing is necessary before and after BDET. 8.3/37.5 0.6 0.3 23
Required tests to evaluate the treatment results after BDET. Nine-step method, sonotubometry, pneumatic otoscope,

surgical microscope, Toynbee maneuver, tubomanometry,
TTAG, inflation-deflation test, laryngoscopy, allergy test,
CT, Valsalva CT, MRI

CVR, content validity ratio; IQR, interquartile range; BDET, balloon dilation of the Eustachian tube; TTAG, tubo-tympano-aerodynamic graphy; CT, comput-
ed tomography; MRI, magnetic resonance imaging.
aThe items where consensus was reached, based on the criterion of 70% or higher agreement among the panelists, but not based on the CVR values.

Evaluation tools for follow-up
~100.00 100.00

30 95.83 - 100
91.67 90

Il Number 7
25 83.33 — Percentage -1 80

Number
abejuadiad

Fig. 1. Expert panel overview of evaluation tools for post-balloon dilation of the Eustachian tube follow-up. This figure presents a comprehen-
sive list of tools and methods recommended for the follow-up evaluation of patients. The numbers below each tool indicate the frequency of
their recommendation by experts in the field. ETDQ, Eustachian Tube Dysfunction Questionnaire; CT, computed tomography.
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1 Month

(0%)

=12 Months

(30.8%)
3 Months
(19.2%)

6 Months 12 Months

REEA

(19.2%)

Fig. 2. Required period for follow-up after balloon dilation of the Eu-
stachian tube (BDET). This pie chart represents the responses to a
survey or study regarding the required period for follow-up after BDET.
Follow-up recommendations for more than 12 months after BDET
were made by 30.8% of the panel, while 19.2% recommended fol-
low-up at 12 months, 6 months, and 3 months, respectively. None of
the panel recommended a follow-up period of 1 month.

age of panelists who opted for a 12-month follow-up did not
meet the 70% threshold necessary for consensus, highlighting
variability in the recommended follow-up periods among the
respondents. Although 12 months was the most commonly sug-
gested duration and coincides with the median, the lack of a
70% consensus underscores the absence of strong agreement on
this specific timeframe.

The members concurred that following an initial BDET fail-
ure, a decision regarding secondary surgery can be made. Addi-
tionally, depending on the outcomes of the BDET, the insertion
of a ventilation tube or the initiation of medical treatment may
be considered.

DISCUSSION

This Delphi study adhered to a stepwise quality assessment pro-
cess that included: (1) identifying the topic or issue through an
extensive literature search and group discussions; (2) choosing
panel members based on specific, predefined criteria; (3) con-
ducting survey rounds, providing controlled feedback, and en-
gaging in iterative discussions; and (4) reaching consensus follow-
ing a defined protocol. We included homogeneous group mem-
bers, and criteria for panel selection were established to improve
the qualitative strength of the consensus.

Adjuvant treatment after BDET

To date, there is a lack of medical evidence concerning the opti-
mal perioperative management of BDET. Our survey indicates a
strong consensus on the significance of the Valsalva maneuver in
relation to ET function, even following ET dilation surgery. Tra-
ditionally, increasing nasopharyngeal pressure to open the ET
has been a common practice in cases of ET dysfunction. This meth-

od may also act as an adjunct to aid in inflating the middle ear
after the ET has been surgically dilated. However, evidence-based
research is necessary to verify whether repeated Valsalva ma-
neuvers post-balloon dilation positively affect postoperative out-
comes, as is commonly believed. Additionally, there is a need to
develop standardized protocols concerning the frequency, dura-
tion, and timing of the Valsalva maneuver following BDET.

The level of agreement on additional postoperative medical
therapies, such as antihistamines, corticosteroids, nasal sprays,
and other medications, was less comprehensive than anticipated.
This variation in expert opinions likely arises from differences in
experience and the interpretation of the limited data available.
Although systemic corticosteroids are frequently used to reduce
inflammation, their specific role in postoperative care after BDET
remains ambiguous, necessitating further research to evaluate
their effectiveness and safety. Systematic reviews conducted by
Huisman et al. [7] and Luukkainen et al. [8] have identified top-
ical corticosteroid nasal sprays as the most commonly used ad-
junctive treatment following BDET. However, our consensus rec-
ommends their use only for patients with confirmed allergic rhi-
nitis.

Similarly, although nasal irrigation is believed to maintain na-
sal hygiene and reduce inflammation, its benefits following BDET
are not well-supported by evidence, leading to a lack of consen-
sus regarding its use. Considering that BDET is primarily indi-
cated for patients with chronic, refractory cases of ETD who have
not responded to previous medical interventions, it is crucial to
critically evaluate the necessity of postoperative medications on
a case-by-case basis. The panel was unable to reach a consensus
regarding the administration of antibiotics before or after surgery.
A prospective controlled study conducted in 2015 on periopera-
tive antibiotic prophylaxis in BDET patients showed no signs of
infection in either the group that received antibiotics or the group
that did not. This led the authors to retract their earlier recom-
mendation for routine antibiotic use in BDET [9].

Postoperative follow-up period

Reaching a consensus on the postoperative follow-up period was
challenging; however, the recommendations based on survey re-
sponses suggest a follow-up duration of 12 months. Adopting an
extensive follow-up period is believed to aid in assessing the re-
currence of otitis media with effusion (OME) following the canal
dilatation procedure. Additionally, it may help monitor the re-
currence of ET obstruction, which can be triggered by upper re-
spiratory infections, sinusitis, or allergic events. In a long-term
evaluation study of BDET, researchers reported outcomes at both
the 12-month follow-up and an average follow-up period of over
2 years post-BDET. Over an average follow-up of 29 months,
individuals maintained the significant improvements observed
at the 12-month mark in ETDQ-7 scores and standard middle
ear examinations [10].



Postoperative outcome measurement after BDET

Diagnosing ETD remains challenging due to the limitations of
current testing methodologies, and the evaluation of post-treat-
ment outcomes for ET conditions continues to be a subject of
debate. Although several case series suggest that BDET can ef-
fectively restore ET function, systematic reviews have yet to find
high-quality evidence that supports its effectiveness based on
“objective” measures [4,7]. Assessments of BDET outcomes
largely depend on subjective measures, which include clinical
outcome scoring both before and after the procedure using tools
such as the ETDQ-7. In the most recent studies, these evalua-
tions are enhanced by incorporating Valsalva maneuvers [11,12].
Similarly, the panelists in our survey unanimously selected the
ETDQ-7 questionnaire and the Valsalva maneuver as the most
essential tools for evaluating outcomes.

The next most frequently adopted evaluation methods by re-
spondents were otoscopy, tympanometry, and PTA, following
the ETDQ-7 and Valsalva maneuver. Otoscopy is utilized to check
for an intact tympanic membrane in a neutral position, without
middle ear effusion or a retraction pocket, which suggests that
the ET is not obstructed. However, the presence of middle ear
effusion does not necessarily indicate obstructive ETD. Otosco-
py can also reveal tympanic detachment during the Valsalva ma-
neuver, or the status of a tympanostomy tube. Given otoscopy’s
ability to provide a clear view of the tympanic membrane and
middle ear cavity, the panel reached a consensus on its value as
an outcome measure following BDET. More recently, slow-mo-
tion video otoendoscopy has been employed to enhance visual-
ization of ET function. A correlation has been established be-
tween the appearance of the tube during swallowing and ET
function via impedance audiometry (IA), prompting efforts to
assess the dilatory movements at the ET orifice in both healthy
individuals and those with ETD.

Tympanometry is widely described and one of the few tests
of ETD in regular clinical use. This test is particularly effective in
detecting middle ear effusions, boasting a sensitivity and speci-
ficity of 94% and 95 %, respectively. However, the accuracy of
IA as a diagnostic tool for ETD not associated with OME is lim-
ited. A single measurement of middle ear pressure does not yield
information about ET function, and the pressures measured by
IA can fluctuate significantly within a few hours. Despite these
limitations, all panelists seem to support the use of tympanome-
try and PTA as traditional and fundamental diagnostic tools,
providing objective assessments of the condition of both the
middle ear cavity and inner ear status.

On the contrary, various ET function tests, such as tubomanom-
etry (TMM,; 37.5%), sonotubometry (41.6 %), inflation-deflation
test (29.1%), and the nine-step method (50.0%), have not reached
a consensus as suitable methodologies for evaluating outcomes
following BDET. These ET function tests involve specific techni-
cal considerations, including the selection criteria for suitable
test ears (e.g., the nine-step inflation-deflation test is only possi-
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ble in ears without tympanic membrane perforation). Addition-
ally, the quantitative assessment of these tests is challenging due
to the absence of a standardized method for each function test
and a lack of standardized reference levels to identify openings.
Each test also faces limitations in terms of accuracy, including is-
sues with specificity or sensitivity, as well as concerns regarding
test reproducibility. Despite the development of various ET func-
tion tests and their use in clinical practice, all continue to exhibit
significant limitations.

When Sudhoff and Poe first introduced the feasibility and ef-
ficacy of BDET, they employed the Eustachian Tube Score-7
(ETS-7) as a quantitative measure of ET function. The ETS-7
score comprises subjective symptom questionnaires, the pa-
tient’s ability to perform a positive Valsalva maneuver, and TMM.
TMM measures the active and passive opening of the ET by ap-
plying pressure to the nasopharynx during swallowing. It tests
three different pressure values (30-50 mbar) sequentially and
calculates the opening latency index, or the R index. Although
the presence of the R value indicates high sensitivity in detecting
ET openings, it has low specificity for identifying ET non-open-
ings [13]. The measurement of the R index may be influenced
by individual variations in the temporal bone, such as mastoid
volume and the amplitude of tympanic membrane movement.
Additionally, a very weak correlation has been observed between
the EAC pressure and the R value [14].

Using sonotubomanometry (STM), the rate of detectable ET
opening with swallowing varies between studies, with reported
rates ranging from 63 % to 92%. Although STM is widely appli-
cable, its efficacy is debated when a middle ear effusion is pres-
ent. One study suggests that STM has an 85% predictive rate for
OME in children. However, a persistent limitation of STM is that
sound transmission, unlike pressure equalization, is not a normal
function of the ET. Consequently, the frequency of tube opening
can only provide a limited assessment of the ET’s overall physi-
ological function. In fact, the most consistent finding with STM
is that 10%-20% of healthy individuals do not exhibit detect-
able opening during swallowing, which limits the utility of STM
as a stand-alone test for ETD. STM may be more effective when
used in conjunction with another test for ETD.

Visualization of the ET in imaging studies has always been
challenging due to its typically closed state and its curved, nar-
row pathway [15]. MRI has been utilized less frequently, and the
development of ET visualization techniques using this method
remains limited. CT imaging of the ET is generally preferred only
as part of the preoperative screening for BDET to assess the re-
lationship between the internal carotid artery and the ET, aim-
ing to prevent potentially lethal complications [16]. Various im-
aging techniques are being developed to assess the patency of
the ET following dilation surgery. The Valsalva maneuver com-
bined with CT imaging enables visualization of the lumen of the
cartilaginous ET in patients with an obstructive tube. A recent
study demonstrated the visualization of changes in the dilated
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ET lumen following BDET using CT images in human cadavers
[17]. Another study by Li et al. [18] highlighted changes in ET
length post-BDET, utilizing iodine-based contrast mediums for
ET visualization. However, the necessity of an imaging test for
the ET remains a subject of debate, and there is still a need for
an advanced imaging technique that offers both high accuracy
and availability for effective visualization of the ET.

Consideration of secondary steps depending on treatment
results

We may need to consider whether there is a measurable benefit
in attempting the BDET procedure again for patients who do
not show improvement after the initial surgery. A panel of ex-
perts has agreed on recommendations for secondary BDET in
patients who did not show improvement. However, Keschner et
al. [19] in 2022 reported the efficacy of repeat procedures for
patients who showed no improvement even 3 months after the
first procedure, as measured by ETDQ-7, but they did not show
improvement even after the second procedure. Questions persist
regarding the clinical management of patients who undergo BDET
but do not report substantial improvement even after a recovery
period. A comprehensive understanding of factors such as misdi-
agnosis, anatomic unfavorability, and high inflammation is nec-
essary to demonstrate the necessity and benefits of a second op-
eration.

This study has several limitations, notably the exclusive in-
volvement of experts from the Korean Otological Society (KOS),
which may restrict the broader applicability of the findings. None-
theless, the composition of the panel, consisting solely of mem-
bers from the Eustachian Tube Research Group of the KOS, pro-
vides a unique advantage. These experts possess an in-depth un-
derstanding of the local patient demographics and treatment
practices, ensuring that the consensus statements are highly rel-
evant and specifically tailored to the needs of the Korean popu-
lation. To broaden the clinical relevance of this consensus state-
ment internationally, we included a committee member from
the Japanese Eustachian Tube Research Group during the revi-
sion phase of this study. This expert indicated that currently, in
Japan, there are no definitive guidelines or consensus on BDET
or the management of ETD. Regarding antibiotic use, some oto-
laryngologists in Japan employ low-dose macrolide therapy for
ETD, similar to its use in chronic sinusitis [20]. The use of intra-
nasal steroids has also been recognized as effective in managing
OME, which supports our panel’s findings on their benefits for
patients with allergic rhinitis [21]. However, antibiotics and sys-
temic corticosteroids are not typically recommended, which is
consistent with the uncertainty in our panel’s discussions. In ad-
dition, a larger sample size could enhance the robustness and
representativeness of the consensus achieved. Furthermore, not
all clinical statements reached consensus, indicating ongoing de-
bates or insufficient evidence in certain areas. This underscores
the complexities and nuances of managing obstructive ETD and

highlights the need for further research.

To address these limitations, future research could involve
larger, more diverse panels, incorporate a broader international
perspective, and consider longitudinal studies to track evolving
practices. Additionally, conducting randomized controlled trials
to provide more robust evidence and updating guidelines in re-
sponse to advancements in medical knowledge would contrib-
ute to refining perioperative management strategies for obstruc-
tive ETD.

Conclusion

In conclusion, this study employed a two-round modified Delphi
technique to achieve consensus among KOS members on the
perioperative management of BDET surgery in patients with
obstructive ETD. The research covered a range of topics, includ-
ing preoperative and postoperative care, adjuvant treatments,
evaluation of postoperative outcomes, and considerations for
subsequent interventions based on the results of the initial treat-
ment. The findings indicated a consensus on several key issues,
such as the critical role of patient education and counseling dur-
ing perioperative care and the need to measure treatment out-
comes using specific tools, including ETDQ-7, the Valsalva ma-
neuver, otoendoscopy, and tympanometry. The study highlighted
the necessity for ongoing research into postoperative manage-
ment, the effectiveness of treatments, and evaluation techniques
to improve the overall understanding of BDET outcomes and to
establish standardized guidelines for patient care.

This Delphi study provides valuable insights into the varied
perspectives of otological experts, facilitating future research and
collaborative initiatives aimed at improving the management of
patients with obstructive ETD who are undergoing BDET.
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