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Introduction

Obstructive Eustachian Tube Dysfunction (ETD) is a preva-
lent disorder (4.6%) in the United States associated with 
symptoms of ear fullness, crackling, and popping sounds.1-4 
Although ETD accounts for over 2 million medical visits 
annually, its diagnostic criteria are not well defined.5 In 
2012, the Eustachian Tube Dysfunction Questionaire-7 
(ETDQ-7) was published as a validated scoring tool to 
assess clinical symptoms and treatment outcomes among 
patients with suspected ETD.6-8

First-line medical therapy for ETD involves intranasal 
and/or systemic steroids.9-11 In refractory cases, Eustachian 
tube balloon dilation (ETBD) has emerged as a promising 
surgical treatment.6,12-18 Although prior randomized con-
trolled trials have demonstrated the safety and efficacy of 
ETBD, little is known about factors predicting treatment 
success.6,12-14,18 The identification of such predictive 

variables may provide important implications in the selec-
tion of appropriate candidates for ETBD.

ETBD is indicated for patients with history and physical 
exam consistent with ETD, workup that rules out other causes 
of aural fullness, and who exhibit persistent ETD symptoms 
despite completing appropriate medical therapy.19,20 At our 
institution, patients with clinical evaluations consistent with 
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Abstract
Objective: This study aims to identify clinical predictors of treatment response to Eustachian Tube Balloon Dilation 
(ETBD) as measured by changes in Eustachian Tube Dysfunction Questionnaire-7 (ETDQ-7) scores.
Methods: One hundred thirteen patients who underwent ETBD at an institution from 2017 to 2021 completed ETDQ-7 
pre- and post-operatively. We conducted multivariable regression analyses with ETDQ-7 normalization (<2.1 post-op), 
minimum clinically important difference (MCID) (>0.5 pre-op – post-op), and quantitative improvement in ETDQ-7 score 
as outcome variables. Pre-operative ETDQ-7 score, tympanogram type, chronic otitis media, chronic rhinosinusitis (CRS), 
inferior turbinate hypertrophy, deviated septum, allergic rhinitis, and rhinorrhea were included as covariates. Models 
controlled for age, sex, ethnicity, prior ear or sinus surgery, and follow-up duration.
Results: The mean age was 49 years old. 51% were females, and all patients had pre-operative ETDQ-7 above 2.1. After a 
mean follow-up period of 13 months, 77% achieved MCID and 37% had normalized. Higher pre-operative ETDQ-7 score 
was associated with greater ETDQ-7 score improvement (B = 0.60, 95% CI = [0.37, 0.83]) and greater odds of achieving 
MCID (aOR = 1.65; 95% CI = [1.06, 2.59]). A history of CRS improved chances of achieving MCID (aOR = 4.53; 95% 
CI = [1.11, 18.55]) and a history of chronic otitis media predicted increased odds of ETDQ-7 normalization (aOR = 2.88; 
95% CI = [1.09, 7.58]).
Conclusions: Our findings suggest that ETBD was highly effective among patients with pre-operative ETDQ-7 above 2.1. 
Furthermore, higher pre-operative ETDQ-7 score, CRS, and chronic otitis media predicted more favorable symptomatic 
benefit from ETBD. These factors may be important to consider when counseling potential candidates for this procedure.
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ETD first undergo medical therapy with a topical nasal ste-
roid spray and/or oral steroids for at least 4 weeks, as recom-
mended by previous studies.13,14 If symptoms persist despite 
medical therapy, they were offered ETBD. The purpose of 
this study is to determine whether ETBD was effective in 
alleviating patients’ symptoms and to identify baseline clini-
cal factors that may predict successful symptom mitigation 
following ETBD as measured by change in ETDQ-7 scores.

Materials and Methods

Data Collection and Inclusion Criteria

This study was reviewed and approved by the UCLA 
Institutional Review Board (IRB#18-001094 and IRB#19-
001580). From October 2017 to October 2021, a retro-
spective review was performed of 113 patients who 
underwent ETBD. All patients had a history consistent 
with ETD and were initially treated with at least 4 weeks 
of consistent medical therapy with a topical nasal steroid 
spray and/or oral steroids as recommended by previous 
studies.13,14 If patients had a mean ETDQ-7 score greater 
than 2.1 following the medical trial, they were offered 
ETBD. All patients also underwent nasal endoscopy as 
well as audiogram with tympanometry preoperatively. 
Dilations were performed with either 6 × 16 mm Aera 
(Acclarent, Irvine, CA) or 6 × 20 mm XprESS Balloon 
(Entellus, Plymouth, MN). Data regarding age, sex, eth-
nicity, co-morbidities, tympanometry findings, as well as 
pre-operative ETDQ-7 scores were collected. Post-
operative ETDQ-7 scores were also obtained after at least 
3 months of follow-up.

Variable Characterization

The primary dependent variable of interest was change in 
ETDQ-7 score, a validated instrument to assess symptoms 
and treatment outcomes of ETBD.6,7 ETDQ-7 is a 7-item 
questionnaire that assesses the severity of patients’ ETD-
related symptoms. Each item has 7 levels of severity, with 1 
being “no problem” and 7 being “severe problem.”6 A final 
ETDQ-7 score was calculated by averaging the reported 
severity rating across 7 items. A final score of 2.1 or higher 
is considered consistent with ETD.7 Pre-operative ETDQ-7 
was recorded at consult visits prior to ETBD. Post-operative 
ETDQ-7 was collected at follow-up visits or self-reported 
by patients on an electronic survey form at least 3 months 
after their ETBD procedures.

Three outcome variables characterizing change in 
ETDQ-7 score pre- and post-ETBD were calculated: nor-
malization, achievement of minimum clinically important 
difference (MCID), and quantitative score improvement. 
Normalization is a binary variable that indicates whether a 
patient’s ETDQ-7 score, which was higher than 2.1 prior to 

ETBD, reaches below 2.1 at follow-up. MCID was a binary 
variable that indicates whether a patient achieved MCID in 
ETDQ-7 score from pre- to post-ETBD, which was defined 
by Poe et al13 as 0.5. Quantitative improvement in ETDQ-7 
score was a continuous variable calculated by subtracting 
post-operative ETDQ-7 score from pre-operative ETDQ-7 
score.

We selected several clinically relevant variables that 
were felt to be important as independent variables of 
interest, including pre-operative tympanogram type, pre-
operative ETDQ-7 score, preoperative rhinorrhea, his-
tory of chronic otitis media, allergic rhinitis, CRS, 
deviated septum, and inferior turbinate hypertrophy. All 
patients with CRS met the diagnostic criteria outlined in 
the American Academy of Otolaryngology–Head and 
Neck Surgery Foundation clinical practice guideline for 
adult CRS.21

Statistical Analysis

We used a paired samples t-test to compare pre-operative 
ETDQ-7 score and post-operative ETDQ-7 score for the 
overall sample. Additionally, we built 3 separate multivari-
able models for the 3 outcome variables of interest. 
Specifically, a logistic regression model with MCID as the 
outcome variable, a logistic regression model with normal-
ization in ETDQ-7 score as the outcome variable, and a lin-
ear regression model with quantitative improvement in 
ETDQ-7 score as the outcome variable were constructed. 
All independent variables of interest were incorporated as 
covariates into the multivariable models.

Age, sex, ethnicity, follow-up length, prior ear or sinus 
surgery, and type of ETDB device (Aera or Xpress) were 
also included in these models as control measures. Since 
concurrent procedures could potentially influence patients’ 
experiences, we evaluated concurrent ESS and septoplasty 
as covariates in separate regression models for the 3 out-
come variables measuring ETDQ-7 score improvement. If 
either concurrent procedure was found to significantly 
impact patient outcomes, it would also be directly con-
trolled for in the respective model. Statistical significance 
was assessed at 2-tailed, α = .05. All statistical analyses 
were conducted with IBM SPSS, Version 27.

Results

Study Cohort Characteristics

A summary of study population characteristics is pre-
sented in Table 1. The mean age at time of surgery was 
49 years with a standard deviation of 16 years (range 
13-77). Mean follow-up period was 13 months with a stan-
dard deviation of 9 months (range 3-50 months). Sample 
proportions of females and males were relatively equal 
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(51% vs 49%, respectively). Of the 113 ETBD surgeries 
analyzed, 45% (n = 51) were operated on both sides, 29% 
(n = 33) were operated on the right side, and 26% (n = 29) 
were operated on the left side. Additionally, 39% (n = 44) 
of procedures were dilated with Xpress and 61% (n = 69) 
were dilated with Aera. Finally, 49% (n = 55) of patients 
underwent concurrent septoplasty and 43% of patients 
underwent concurrent ESS (n = 48).

Most patients exhibited type A tympanograms prior to 
ETBD (54%), followed by type C tympanograms (29%), 

and type B tympanograms (17%). All patients who had 
type A tympanograms reported a history of baro-challenge. 
Approximately a third of all patients had a history of 
chronic otitis media (31%), 29% had a history of CRS, and 
44% had a reported history of allergic rhinitis. Nearly half 
of patients in our sample had prior ear or sinus surgery 
(48%). At the preoperative consult visit, 49% (n = 55) of 
patients reported rhinorrhea, 50% (n = 56) were diagnosed 
with deviated septum, and 76% (n = 86) were diagnosed 
with inferior turbinate hypertrophy.

Table 1. Summary of Patient Characteristics and ETDQ-7 scores.

Count Proportion (%) Mean Preoperative ETDQ-7 Score Mean Postoperative ETDQ-7 Score

Overall 113 100 4.67 2.87
Age
 18-39 37 32.7 4.65 2.83
 40-64 57 50.4 4.73 2.94
 65+ 19 16.8 4.54 2.75
Sex
 Female 58 51.3 4.83 3.14
 Male 55 48.7 4.51 2.59
Ethnicity
 Hispanic or Latino 10 8.8 5.19 3.64
 Non-Hispanic or Latino 103 91.2 4.62 2.79
Pre-operative tympanogram
 Type A 61 54.0 4.60 2.81
 Type B 19 16.8 4.96 3.21
 Type C 33 29.2 4.64 2.80
Chronic otitis media
 Yes 35 31.0 4.84 2.72
 No 78 69.0 4.60 2.94
Allergic rhinitis
 Yes 50 44.3 4.64 2.81
 No 63 55.8 4.70 2.92
Chronic rhinosinusitis
 Yes 34 28.8 4.87 2.85
 No 79 66.9 4.59 2.88
Rhinorrhea
 Yes 55 49.1 4.87 3.21
 No 57 50.9 4.49 2.55
Deviated septum
 Yes 48 42.9 4.55 2.86
 No 65 57.1 4.80 2.88
Inferior turbinate hypertrophy
 Yes 86 76.1 4.55 2.86
 No 27 23.9 5.06 2.92
Prior ear or sinus surgery
 Yes 54 47.8 4.69 2.75
 No 59 52.2 4.66 2.99
Concurrent endoscopic sinus surgery
 Yes 48 42.90 4.77 3.16
 No 65 57.10 4.58 2.64
Concurrent septoplasty
 Yes 55 49.11 4.49 2.64
 No 57 50.89 4.83 3.08
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Improvement in ETDQ-7 Score

The mean pre-operative ETDQ-7 score was 4.67 with a 
standard deviation of 1.24 and the mean post-operative 
ETDQ-7 score was 2.87 with a standard deviation of 1.48. 
Paired sample t-test revealed that ETDQ-7 score signifi-
cantly decreased from pre to post-ETBD (P < .001, Cohen’s 
d = 1.52). Additionally, ETD symptoms in the ETDQ-7 
were normalized among 37% (n = 42) of all patients, and 
MCID was achieved among 77% (n = 87) of all patients. 
Details regarding ETDQ-7 scores stratified by independent 
variables of interest are presented in Table 1.

Predictors of Treatment Outcomes

Concurrent septoplasty (aOR = 1.52, 95% CI = [0.62, 3.73]) 
and ESS (aOR = 0.54, 95% CI = [0.22, 1.31]) both did not 
significantly influence patients’ odds of reaching MCID. 
Multivariable analysis revealed that a higher pre-operative 
ETDQ-7 score was independently predictive of higher rates 
of MCID. Specifically, each 1-point increase in pre-opera-
tive ETDQ-7 score was associated with a 1.7-fold increase 
in odds of achieving MCID (aOR = 1.65, 95% CI = [1.06, 
2.59]), Table 2. Notably, 100% of patients with a pre-oper-
ative ETDQ-7 score above 6 reached MCID. Additionally, a 

Table 2. Multivariable Logistic Regression Models Assessing Minimum Clinically Important Difference and Normalization of ETDQ-7 
Scores (N = 113). 

Outcome = MCID Outcome = Normalization

 Log-odds aOR [95% CI] P Log-odds aOR [95% CI] P

Follow-up duration 0.04 1.04 [0.97, 1.12] .23 0.01 1.01 [0.96, 1.06] .79
Age 0.01 1.01 [0.98, 1.04] .57 −0.01 0.99 [0.96, 1.02] .38
Sex
 Male Reference  
 Female 0.36 1.43 [0.51, 4.03] .50 −0.59 0.56 [0.23, 1.36] .20
Ethnicity
 Non-Hispanic or Latino Reference  
 Hispanic or Latino −1.19 0.30 [0.05, 1.84] .19 −0.30 0.74 [0.14, 3.86] .72
ETDB device
 Aera Reference  
 Xpress 0.34 1.41 [0.46, 4.33] .55 0.46 1.59 [0.64, 3.91] .32
Prior ear or sinus surgery
 No Reference  
 Yes −0.05 0.95 [0.30, 2.99] .94 0.07 1.07 [0.39, 2.91] .89
Preoperative ETDQ-7 Score 0.50 1.65 [1.06, 2.59] .028 −0.40 0.67 [0.46, 0.98] .041
Preoperative tympanogram
 Type A Reference  
 Type B −0.94 0.39 [0.09, 1.62] .20 −0.01 0.99 [0.28, 3.53] .98
 Type C 0.21 1.24 [0.35, 4.33] .74 0.32 1.38 [0.50, 3.82] .53
Chronic otitis media
 No Reference  
 Yes 0.82 2.28 [0.67, 7.78] .19 1.06 2.88 [1.09, 7.58] .033
Allergic rhinitis
 No Reference  
 Yes 0.71 2.03 [0.65, 6.36] .23 0.33 1.39 [0.53, 3.64] .50
Chronic rhinosinusitis
 No Reference  
 Yes 1.51 4.53 [1.11, 18.55] .036 0.20 1.22 [0.46, 3.28] .69
Deviated septum
 No Reference  
 Yes 0.26 1.30 [0.41, 4.12] .66 0.27 1.31 [0.49, 3.53] .59
Inferior turbinate hypertrophy
 No Reference  
 Yes 1.07 2.91 [0.77, 10.96] .11 −0.21 0.81 [0.27, 2.42] .71
Rhinorrhea
 No Reference  
 Yes −0.97 0.38 [0.11, 1.24] .11 −0.56 0.57 [0.23, 1.43] .23

Bold indicates statistical significance (P < 0.05).
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history of CRS was independently associated with a 4.5-
fold increase in odds of achieving MCID (aOR = 4.53, 95% 
CI = [1.11, 18.55]), Table 2.

Concurrent septoplasty (aOR = 1.74, 95% CI = [0.80, 
3.79]) and ESS (aOR = 0.69, 95% CI = [0.31, 1.53]) both did 
not significantly influence the likelihood of ETDQ-7 nor-
malization. Multivariable analysis demonstrated that a his-
tory of chronic otitis media was independently associated 
with a 2.9-fold increase in odds of ETDQ-7 normalization 
(aOR = 2.88; 95% CI = [1.09, 7.58]). Furthermore, a higher 
pre-operative ETDQ-7 score was independently predictive 
of lower rates of ETDQ-7 normalization (aOR = 0.67, 95% 
CI = [0.46, 0.98]), Table 2.

Concurrent septoplasty (B = 0.12, 95% CI = [−0.45, 
0.69]) and ESS (B = −0.32, 95% CI = [ −0.90, 0.26]) both 
did not significantly influence patients’ quantitative 
improvement in ETDQ-7 score. Multivariable linear regres-
sion revealed that a higher pre-operative ETDQ-7 score was 
independently predictive of higher quantitative improve-
ment in ETDQ-7 score from pre- to post-ETBD, Figure 1. 
Specifically, each 1-point increase in pre-operative ETDQ-7 
score was associated with a 0.6-point increase in improve-
ment of ETDQ-7 score from pre- to post-ETBD (B = 0.60; 
95% CI = [0.37, 0.83]), Table 3.

Discussion

Our results suggest that ETBD was highly effective 
among patients whose pre-operative ETDQ-7 scores were 
above 2.1. Furthermore, higher pre-operative ETDQ-7 
score was associated with higher likelihood of achieving 
the MCID and greater quantitative improvement in 
ETDQ-7. Additionally, a history of CRS was predictive of 
greater odds of reaching MCID and a history of chronic 
otitis media was predictive of greater odds of ETDQ-7 
normalization, even after controlling for follow-up dura-
tion, demographic variables, and clinically relevant 
factors.

The demographic characteristics of our patient popula-
tion are highly reflective of the general ETD population as 
described by a recent meta-analysis reporting an average 
age of 47.6 years old and a rate of 57% males.10 Consistent 
with prior studies, our population of patients had a high rate 
of otologic and nasal pathologies related to ETD, including 
history of chronic otitis media, prior ear or sinus surgery, 
rhinorrhea, and deviated septum.3,22,23 Patients in our sam-
ple also had high rates of allergic rhinitis, which is also con-
sistent with the literature.24-28

ETBD has been associated with improvement in subjec-
tive and objective treatment outcome measures, including 
the ETDQ-7 survey.14,16,18 A previous multicenter random-
ized controlled trial of ETBD among 60 patients reported a 
pre-operative ETDQ-7 average of 4.6 and postoperative 
ETDQ-7 of 2.1 among those who underwent ETBD.14 

While our average pre-operative ETDQ-7 score of 4.7 is 
consistent with the baseline value of this study, our post-
operative average of 2.9 appears to be higher than the previ-
ously reported average of 2.1 at follow-up. We suspect that 
this is due to the inherently more complex pathologies of 
patients in our cohort from a tertiary care center. 
Nevertheless, since we observed significant improvement 
in ETDQ-7 score from pre- to post-ETBD, our data sup-
ports the consensus in the literature that there is a signifi-
cant symptomatic benefit of ETBD.14,16,18

Few to no studies have investigated predictors of ETBD 
outcomes. The most similar study we could identify in the 
literature was a small-scale comparative analysis of ETDQ-7 
score before and after functional endoscopic sinus surgery 
among 60 patients with CRS.29 This study found high preop-
erative ETDQ-7 scores (≥4) to be independently associated 
with ETDQ-7 normalization (<2.1) in patients undergoing 
endoscopic sinus surgery.29 No patients underwent ETBD.

To the best of our knowledge, the present study is the 
first to explore predictors of ETBD treatment response. We 
found that higher preoperative ETDQ-7 was associated 
with higher rates of achieving the MCID and greater quan-
titative improvement in ETDQ-7 score. This suggests that 
patients with more severe ETD symptoms at baseline expe-
rienced quantitatively greater benefit from ETBD in symp-
tom mitigation compared to those with less severe ETD 
symptoms at baseline. Patients with more severe ETD 
symptoms at baseline have more room to detect discernable 
improvement from ETBD, which may explain why the 
degree of improvement is positively associated with pre-
operative ETDQ-7 score. In our cohort, all patients with a 
pre-operative ETDQ-7 score of 6 or greater reached MCID. 
Therefore, ETDQ-7 administered preoperatively appears to 
be a reliable predictor of treatment success and should be 
considered when counseling patients prior to ETBD.

Figure 1. Relationship between pre-operative ETDQ-7 score 
and quantitative improvement in ETDQ-7 score from pre- to 
post-ETBD.
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We also found that a history of CRS was predictive of 
higher likelihood of achieving MCID. The association 
between CRS and ETD has been previously established, 
with 50% of CRS patients reporting ETDQ-7 scores con-
sistent with ETD.2,3,30,31 It has been postulated that upper 
airway inflammation and thickened mucus driven by 
CRS may predispose patients to ETD.31 A recent study 
found that ETDQ-7 scores for patients with CRS 
improved significantly after functional endoscopic sinus 
surgery (FESS), suggesting that addressing one pathol-
ogy often results in symptomatic improvement of the 

other.31 Similarly, a subsequent meta-analysis involving 
1336 consecutive patients concluded that patients with 
both CRS and ETD who underwent FESS experienced 
similar improvement in ETDQ-7 score compared to 
patients with ETD alone who underwent ETBD.30 Our 
current study indicates that patients with both CRS and 
ETD are more likely to experience significant improve-
ment in ETDQ-7 score following ETBD compared to 
patients with ETD without CRS. Therefore, ETBD may 
be a promising treatment option for patients with both 
CRS and ETD.

Table 3. Multivariable Linear Regression Model Assessing Quantitative Improvement in ETDQ-7 Scores From Pre- to Post-ETBD. 

Outcome = ETDQ-7 score difference from pre- to post-ETBD

 B 95% CI t-statistic P

Follow-up duration 0.01 [−0.03, 0.04] 0.39 .70
Age 0.003 [−0.01, 0.02] 0.33 .74
Sex
 Male Reference  
 Female −0.31 [−0.87, 0.24] −1.12 .27
Ethnicity
 Non-Hispanic or Latino Reference  
 Hispanic or Latino −0.63 [−1.62, 0.37] −1.25 .21
ETDB device
 Aera Reference  
 Xpress 0.21 [−0.36, 0.77] 0.72 .47
Prior ear or sinus surgery
 No Reference  
 Yes 0.07 [−0.55, 0.69] 0.22 .83
Preoperative ETDQ-7 score 0.60 [0.37, 0.83] 5.20 <.001
Preoperative tympanogram
 Type A Reference  
 Type B −0.35 [−1.16, 0.45] −0.87 .39
 Type C 0.05 [−0.59, 0.69] 0.15 .88
Chronic otitis media
 No Reference  
 Yes 0.45 [−0.16, 1.05] 1.46 .15
Allergic rhinitis
 No Reference  
 Yes 0.20 [−0.39, 0.78] 0.67 .50
Chronic rhinosinusitis
 No Reference  
 Yes 0.11 [−0.50, 0.73] 0.36 .72
Deviated septum
 No Reference  
 Yes 0.03 [−0.57, 0.63] 0.10 .92
Inferior turbinate hypertrophy
 No Reference  
 Yes 0.12 [−0.58, 0.82] 0.33 .74
Rhinorrhea
 No Reference  
 Yes −0.41 [−0.98, 0.17] −1.40 .16

Bold indicates statistical significance (P < 0.05).



1038 Annals of Otology, Rhinology & Laryngology 132(9)

Finally, a history of otitis media was independently pre-
dictive of higher rates of ETDQ-7 normalization, even after 
accounting for pre-operative ETDQ-7 score. Although this 
finding has not been previously reported due to limited lit-
erature on this topic, ETD is known to predispose patients 
to higher risks of otitis media. Specifically, when the 
Eustachian Tube is obstructed for a prolonged period, mid-
dle ear effusion can increase the risk of otitis media.32 
Therefore, a history of chronic otitis media may be associ-
ated with obstructive ETD, explaining the increased likeli-
hood of symptom resolution from ETBD among patients 
with this risk factor.

We did not find pre-operative tympanogram type (types 
A, B, C) to be a reliable predictor of ETBD treatment 
response. ETBD elicited symptom improvement regardless 
of pre-operative tympanogram type. These findings suggest 
that patients without retracted tympanic membranes or nor-
mal tympanometry can also benefit from ETBD. This is con-
sistent with prior findings on the baro-challenged subtype of 
ETD, in which otoscopic and tympanometry demonstrate 
normal findings.33 Although this subtype of ETD does not 
lead to negative pressure or lack of tympanometric peak 
pressure as denoted by type C and type B tympanograms, 
prior research has shown that ETBD can safely and effec-
tively treat this subtype of ETD.34 Similar to prior studies, it 
appears that pre-operative tympanogram may not be able to 
identify ETD patients who will reliably respond to ETBD. 
Instead, a high pre-operative ETDQ-7 score, and a history of 
chronic otitis media and CRS may be more informative.

Our study has several limitations that should be noted. 
Since this is a retrospective chart review, demographics and 
prior history included in our dataset were limited by those 
described in the chart. Furthermore, the primary measure of 
symptom resolution was a self-reported survey of patients’ 
symptoms (ETDQ-7). Therefore, our findings regarding 
ETBD outcomes are mostly applicable to patients’ subjec-
tive experiences. Although this measure is subjective, it is 
one of the few currently available tools to assess ETD 
symptoms and has been validated as effective and useful in 
evaluating baseline ETD symptom and treatment out-
comes.6,7,20 Moreover, the follow-up length among patients 
ranged from 3 to 13 months, which could have served as a 
confounding variable during between subject comparisons. 
However, follow-up length was accounted for in multivari-
able analysis and was shown to not significantly influence 
the major findings of this study. Finally, a portion of patients 
underwent concurrent sinonasal procedures, which may 
have potentially influenced their treatment outcomes. 
However, our analyses accounted for concurrent procedures 
and showed that they did not significantly affect the find-
ings of our study. Despite these limitations, this study, to 
our knowledge, is the first to investigate predictors of symp-
tom improvement following ETBD. With a large, diverse, 
multiyear sample, we present several important predictors 

of ETBD outcomes that may help guide clinical practice in 
terms of candidate selection.

Conclusion

Our analysis showed that ETBD led to significant symptom 
mitigation as measured by ETDQ-7, with almost 80% of 
patients achieving the MCID in ETDQ-7 scores. 
Furthermore, our findings suggest that a high pre-operative 
ETDQ-7 score, a history of CRS, and a history of chronic 
otitis media are potential clinical predictors of successful 
symptom improvement following ETBD. These factors 
may be important to note when considering ETBD as a 
treatment option and counseling prospective patients.
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