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Abstract

Objective: To provide an analysis of complications following eustachian tube balloon
dilation as well as their treatments and outcomes.

Data Sources: PubMed, Ovid Embase, and MAUDE Database.

Review Methods: A systematic approach following PRISMA guidelines was used to iden-
tify publications pertaining to balloon dilation of the eustachian tube from PubMed and
Ovid Embase databases was used. Once these publications were critically reviewed, the
primary outcome extracted were reported complications. Additional complications were
collected in the Manufacturer and User Facility Device Experience (MAUDE) database
using the product class “eustachian tube dilation device” and searching through relevant
manufacturers. Complications and outcomes were compared between these sources.
Results: Fifty five full-length manuscripts involving 7155 patients were included and
98 complications reported for a 1.4% complication rate. The most frequently
reported adverse events were subcutaneous emphysema of the head and neck
(19%), epistaxis (12%), and acute otitis media (11%). The MAUDE search returned
18 distinct patient entries, of which 12 (67%) reported complications. The most
reported complications in the MAUDE database included subcutaneous emphysema
(8, 67%) and pneumomediastinum (3, 25%). The most serious complication was a
carotid artery dissection reported in one patient in the MAUDE database.
Conclusion: Eustachian tube dilation is rarely associated with complications, which
nevertheless may lead to morbidity and medical emergencies. Patients and providers
should recognize potential risks associated with this intervention as well as methods

to manage complications.
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1 | INTRODUCTION
The eustachian (pharyngotympanic or auditory) tube is an anatomic
structure in the head and neck that is essential for physiologic
homeostasis of the middle ear including: pressure equalization,
mucociliary transport, and protection from retrograde pathogens/
secretions from the nasopharynx.! Eustachian tube dysfunction
(ETD) is a common pathologic entity in adults and children, with a
prevalence in the United States of approximately 4% to 6%.2° ETD
can lead to otitis media with effusion (OME), tympanic membrane
retraction/perforation or more long term sequelae including middle
ear atelectasis, chronic otitis media (COM), or cholesteatoma.*
Balloon dilation of the eustachian tube (BDET) is a novel thera-
peutic approach for patients suffering from ETD, approved by the
United States Food and Drug Administration (FDA) in 2016 for
obstructive ETD.® The American Academy of Otolaryngology—Head
and Neck Surgery released a consensus statement in 2018 support-
ing BDET as a therapeutic option for patients suffering from
obstructive ETD.* Although rare, complications associated with
BDET occur and their characterization is warranted.®~® Herein, we
queried the Manufacturer and User Facility Device Experience
(MAUDE) database utilized by the FDA to report medical device-
related complications.” Additionally, we performed a comprehensive
literature review to identify complications reported in the published
literature.

2 | METHODS

This study did not require institutional review board approval since
data were collected from a publicly accessible database and previously
published studies.

2.1 | Literature search
PubMed and Ovid Embase databases were searched with an open-
ended date until September 18, 2022. The use of limiters and filters
was minimized, and manual review and selection was relied upon to
avoid missing potentially relevant studies. Each database was
searched utilizing the advanced search feature with respective data-
base nomenclature. Further details on search queries for each
database can be found in the Appendix (Supporting information). The
web-based systematic review application Covidence was used as
the author platform for including and excluding publications and gen-
erating the PRISMA diagram.®

Publication review was performed in an iterative manner accord-
ing to PRISMA guidelines.’* The review began with a title/abstract
screen, followed by a successive full text review should the article
pass the inclusion/exclusion criteria. All titles and abstracts identified
from the search procedure were independently evaluated by at least
two reviewers (PFC and AAH). Full-length articles then followed a

similar review process.

Basic patient demographics, study design, balloon dilator manu-
facturer, and reported SAEs to patients were then extracted for
descriptive analysis. For each publication, the results and associated
tables/figures were reviewed for complications and SAEs. This
included both the number reported, but also types of complications
(e.g., epistaxis, etc.).

2.2 | Inclusion and exclusion criteria

For this review, the authors included randomized-controlled trials,
retrospective/prospective cohort studies, and case series/reports
that reported either short- or long-term outcomes and major compli-
cations of patients undergoing BDET and other concomitant proce-
dures for ETD and were original research articles. Publications
describing both pediatric and adult patients were included. Review
articles, meta-analyses, editorials, cadaveric/animal studies, confer-
ence papers, and abstracts without companion full text were
excluded. Articles without English full-text translations were also
excluded.

2.3 | Risk of bias assessment

The selected articles were reviewed and evaluated for risk of bias.
The bias was assessed using the appropriately indicated National
Institute of Health quality assessment tool based on the study design
of each included article.™® The heuristics of good, fair, and poor were
utilized to have common nomenclature between heterogeneous
study designs. The “N/a” designation was given to included case
reports.

24 | MAUDE database

MAUDE database is a repository of suspected device-associated
deaths, serious injuries and malfunctions submitted by mandatory and
voluntary reporters, with the intent of ongoing risk and performance
assessment of medical devices.** Utilizing the “Product Class” data-
base search function, the MAUDE database was searched for “Eusta-
chian Tube Dilation Device.” With these preliminary results, the
search was then expanded using the “Manufacturer” function for any
possible entries not found under the “Eustachian Tube Dilation
Device.” Each result was assessed for basic patient demographics,

balloon dilator manufacturer, and reported SAEs.

3 | RESULTS

3.1 | Literature search

A total of 146 citations resulted from searching the PubMed and Ovid
Embase databases. Twenty duplicates were removed, leaving a total
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Duplicate (n = 8)

\ 4

Studies screened (n = 126)

Studies sought for retrieval (n = 60)

v

Studies assessed for eligibility (n = 60)

Screening
\ 4

Studies excluded (n = 5)

Studies included in review (n = 55)

FIGURE 1 PRISMA diagram.

of 126 unique citations. Sixty potential full texts were reviewed for 3.2 | General study characteristics

inclusion after a title and abstract screen was performed. After com-

pletion of the full-text reviews, 55 manuscripts were selected to pro- Table 1 displays study characteristics for the 55 publications, including
ceed for data abstraction (Figure 1). basic patient demographics, study design, balloon dilator manufacturer,



CHISOLM ET AL.

Laryngoscope

1510

AVIN

AVHN

(T) 081aA (T) Sixersid3

(T) sixessid3

(T) ewasAydw3 snosueindgng

‘(T) THNS ‘(1) snyuutl (1) INOV

(2) INO ‘(2) wnuedwAjowaH

AVAN

VAN

AVHN

AVHN

AVIN

AVYN

() sixeasid3

VAN

(T) BWasAydw3 snosuendgng

VAN

(T) 13 snojmed

(2) ewasAydwa
snoauejndgng ‘() sisaled |essoj3odAH

(u) suonesydwo)

(%S) ¢

(%S) T

(%02) v

(%9) ¥

(%9) €

(%T) T

(%2) T

(%1) €

(%)
suonedldwod

JO 'ON

0ST

009

960

009¢

08¢

00¢t

0ST

0s'L

or'9

ov'é6c

0ST

00’01

00'8T

00'9¢€

8G'L

009

09°ST

00¢

(syauow ui)
dn-moj|oj a8esany

‘pa1Jodal SJUSAS 9SISAPE UYIM UYdJESS 2INJEID}| dSequi PIAQ Pue pajngnd WoJ) suoiedlgnd papnjoul jo Alewwns

ssiayy
pue 9331dg

ssiaty
pue 9331dg

juaJieddy

ssisty}
pue 9|331dg

ssist}
pue 9331dg

ssiat}
pue 9|331dg

juaJieddy

ssiat}
pue 9331dg

ssiaty}
pue 9331dg

[ETE|

|eaipaw
e39N

ssiaty
pue 9331dg

Ssisty}
pue 9331dg

umouun

Jualepdy

juaJieddy

juaJeddy

ssiat}
pue 9|331dg

Jainyoeynuews
uoojjeg

Jieq

Jieq

pooD

pooo

pooS

pooo

Jieq

pooo

e

pooo

pooo

pooo

pooo

J00d

pooo

pooo

pooS

pooo

seiq jo
Asy

sauas
3sed aAadsold

Apn3s Joyod
9AI1309ds0419Y

Apn3s Joyod
9A1309ds0.439Y

Apnjs 1oyod
9A1309ds0419Y

Apnjs Joyod
9A1309ds0419Y

Apnjs Joyod
9AI1Dads0u1ay

Apnjs Joyod
9AI110ads0u19y

Apnis poyod
9AI0adso.d

S9119S 9sed
9AI1109ds0u)19y

|el} pPa]|0.J3u0d
paziwopuey

[Bl43 P3][0.I3U0D
paziwopuey

Apnis J0yod
9AI129ds0.19Y

Apn3s Joyod
9AI1302ds0419y

Apn3s Joyod
9AI1302ds0419Y

Apn3s Joyod
9AI1302ds04319y

Apnis 1oyod
9AIDadsoud

Apnis Joyod
9AI1Dadsou1ey

$9149S 95ED
9AI1Dads0u1ey

ugisap Apnis

SL'SY

12

a1’

SLE

umouyun

umouwyun

85°GY

T'€s

S¢S

LYy

€LY

[40)

'8¢

14

S'Sy

0S

umouyun

(uesw) A

ul ‘a8e juanjed

L 14
99 €e
18 1514
174 174
1C (014
SS 9
1914 €e
[4%) 1T
4" 8
€8 Ly
8¢ 1€
96 9
14 6
6 S€
00T oL
qs 6€
L9 1514
019 ¥8¢
sied sjuaned
J0 JO 'ON
‘ON

(€TOT) ‘[ 3@ Z2IMABUNT 8T

(STOZ) ‘[e 32 |dusr /T

(T20T) ‘e 32 plemoHq 9T

(STOZ) le@ 49N ST

(61T02) B BUNID  HT
(0c02)

uewjeg pue sjwag €T

(6T07)uea@ T

(9T02) le3@ MOYPEEG  TT

(9102) eIl OT

(6102) €32 42AND 6

(Tzog)le@I0YD 8

(tzoz)le3@8uayy £

(0zoz)'le@UBYD 9
(cz02)

‘e 39 eUIN ‘UayD I
(cTO?)

‘e 39 4333d ‘ouelele) v

(£102) '|e 32 sa|mog e

(£102) 'le 3 Aysy z

(#102) 1€ 3@ Zizy-]opqy 1

sioyny
T 3719Vl



1511

goscope

Laryn

CHISOLM ET AL

(ssnunuo))

AVHN

VAN

() uonesaoeT [esodnin|

(T) 13 snojnied

AVHN

AVIN

(T) uonetopiad NL

‘(1) ewasAydw3 snoaueindqng

(T) wnuedwAjowsH

VAN

AVAN

T) wnuijseipawownaud (1) sixelsid3]
0] p (1)

AVAN

(1) wnuedwAjowaH

‘(g) sixesid3

(T) 319202n|A |e93uAteydoseN

(T) eInsi4 ydwAjuad

(T) uoneadET [ESODN|A|

(2) 0313A “(T) THNS ‘(T) snyuulL

(u) suonesidwo)

(%SY) S

(%00T) T

(%8) ¢

(%S) T

(%00T1) T

(%8) ¥

(%00T1) T

(%00T) T

(%01) T

(%0T) ¥

(%)
suonjedljdwod

J0 'ON

00'¢

0ST

[4%)

00'¢T

00¢

¢601

8¢

00'0T

umouun

oc'LE

umouun

81’

cl

S0

00¢

0591

(sypuows uy)
dn-moj|oj o8elany

2Jedeysny

JuaseRdy

JuaJejoy

|eaipaw
e3aN

ssiay}
pue 9331dg

snjj23u3

ssiatyy
pue 9331dg

jusJeddy

ssiatyy
pue 9331dg

JuaseRdy

snjj23u3

ssisty}
pue 9|331dg

ssiaty}
pue 9|331dg

Jua.eROYy

umouun

Jua.eROY

Ja19y1ed
As)04

Jainyoeynuews
uoojjeg

pooo

pooo

pooo

e/N

pooo

pooS

pooo

pooo

pooo

Jleq

e/N

poos

pooo

e/N

e/N

pooS

pooo

seiq jo
sy

Apnis Joyod
9AI1109ds0419Y
|eu] pa||0J3uod
paziwopuey
Apnis
|ejuswiiadxa
-1send
podau
9s5ed aAIdadso.d
Apnis
|eruawiadxe
-1send
|el] pa||0J3uod
paziwopuey
Apn3s Joyod
9AI0adso.d
Apn3s Joyod
9AI0adso.d
SoLI9S
9sed aAI3dadsoud
Apnis poyod
9AI1309ds0419y
Hodas ased
9AI1309ds04319y
|el} ps)|043uod
paziwopuey
Apnis oyod
9AI110ads0u)19y

Hodas ased
9AI1}09ds0u19y

uodas ased
9AI1}0ads0u19y

saLas
3sed aA32adsold

S9119s 95eD
9AI1109ds0419Y

usisap Apnis

[43

9GS

8'1S

€9

vy

V6

144

1'es

§g'6€

154

1%

9¢

SS

[44

(A4

(013

(ueaw) A
ul ‘o8e juaned

ST (028
4474 96C
17 11

T T

€1 8

16 09
9¢€ 14
1 cc
LT 8T
[4s €

4 T

06 06
L6 4]

© T

4 T

ot ot
o o

sied sjuaned
Jo Jo 'ON
‘oN

(0207) lqwepey)

pue ueuysilijeuey (%
(8T07)lE¥@90d  tE
(TT0Z)le3@20d €€
(zzoz) e Yed €
(0102)

‘e 3o uueuwaxdQ 1€

(8T07) le 10 9ASIN  OE

(020T) 'le 30 UBLINADIN 6T
(z102)

pueuy pue NODIN  8Z
(6102)

‘B30 usuBMNNT /T
(8102)

‘B30 UBUIBNNT 9T
(Tcog) le¥@s8uol Gz
(9107) I8 32 SUErT  PT

(£102) e 3R OpYIIRT €7
(0zoz)le3@ 991  ZT
(zzoz) eI W T
(8T0Z) IR W 0T

(8102)
Iydiqese] pue eipedey 67
sioyiny
(Penuuod) T 374VL



CHISOLM ET AL.

Laryngoscope

1512

podau ased
IviN 0 00T JudJeOY e/N dA1303ds0133Y (014 T 1 (61T02) 3SIM pue AN ¢§
Apnis Joyod
IviN 0 056 JudJEOY pooo aARdadsoIY €1€ 9¢ ST (0zoZ)'e® 2N 1§
Apnis J0yod
(¢) 13 snojned (%8) ¢ 09'LC Jua.edY pooo dA1303ds0133Y Sl 4 9¢ (TZ0T) |le 3 UBUOAIO]  0S
ssiayl SalIas ased
(£) THNS (%5°0) £ umoudun pue 9|381ds pooo aAIads0.1Y umouxun ¥19¢ LYST (TZozZ)le1@IPOL 6%
Sssiay} Apn3s Joyod
(¢) sixeysid3 (€) WOV (%9) S ELTT pue 9|331dg pooo aAIpdadsoIay 9'6 06 76 (£102) eI Y2sIL 8P
ssiayl Apn3s Joyod
(¢) uonetadeq [esodniA (1) INOV (%¥T) € 00'C pue 9|381ds e aAIpdads0.9Y 1344 T4 12 (0202) |12 UEMS /17
Apnjs 1oyod
3IviN 0 002 umouun pooo aAIpads0IY 105 17 85 (0z07) B3O UNS 9%
Apnjs 1o0yod
(1) 18130 (T) AWO (T) WOV (%2) € 009 JoxAnS pooo aApadsold ¥'TS 60€ 691 (T20z) 'le 3@ 8uupuels G
(€) snyuur
‘(0T) ewasAydws snosuendgng
‘() wnuijselpswownaud sslayy Apn3s Joyod
(T) 13 snojnjed .‘(¢) sixeisid3 (1) INOV (%8°0) 8T < umoujun pue 9|331ds pooo aA}ads0IY umouxun 0£9¢€ cLee (8T0T) (B3 SEANS PP
ss1ay) Apnis Joyod
IVAN 0 umouxun pue 9|331ds Jle aApadsold STy €1 1T (LT02) B3 Y8UIS  €F
Apnis 1oyod
3IviN 0 00'0E juaJepdy pooo aAadsold 8t 137 3% (¥TOT) le 12 BIOAIIS 2V
|eu} pajjod3uod
(¢) 13 snojnied (%L1)C 00v¢ pooo paziwopuey i 0ct 0ct (6102)' WIS Tt
SEIE Apnjs 1oyod
(T) 13 snojnied (%S0 T 60TT pue 5|331dsg pooo aA1pdads0.9Y 0Ty 002 002 (8T02)'IE¥IS OF
(T) wnunselpswownaud Jodau ased
(1) ewasAydwa snoauenogng (%00T1) T umoudun sn|ja3ug e/N aApdadsoy 8C T 1 (8107) B 12 YeUS &€
ssiay} Apnjs Joyod
Amv mem>;QEm snoauelndqns An\om.ov e umouun pue w_wm_nm poos m>_uuwamobwm umouyun 9/0T ce9 Am._”ONV ‘|e 39 49p0o4yds 3¢
SYEIN Apnjs 1oyod
(T) eIsaY3sasAp an3uo] ‘(1) siHUIUY (%S) T LTY1 pue 9|381dS poo aAIdadsoy 6'6Y St 8¢ (8T02) 'lB 32 MIWYS /€
(T) uonelopad INL (1) ssioy} Apnjs Joyod (8T0C) W01
13 snojnyed ‘(z) e1S|er0 ‘(1) sixeisidy (%2T) § 00 pue 3|381dS pooo aApdadsoy 154 99 47 Jap ueA pue siwies  9¢
(u) suonesidwo) (%) (syauow u1)  uainjdejnuew selq jo usisap Apnis (ueaw) A sles sjuaned sioyny
m:o_umu__uc._ou Q:LSO__Ou wwm.hw>< uoojjeg sy ul ‘o8e jusied jJo JO ‘'ON
jo 'oN "ON

(PenUUOD) T 374VL



CHISOLM ET AL

Laryngoscope

1513

(Continued)

TABLE 1

No. of

No.

complications

(%)

Average follow-up
(in months)

2.

Balloon

Risk

Patient age, in
y (mean)

of

No. of

Complications (n)

AOM (4)

manufacturer

of bias

Study design

ears

patients

Authors

4 (12%)

Spiggle and 00

Fair

Prospective

45

50

34

Wanscher and Svane-

53

theiss

cohort study

Knudsen (2014)
Williams et al. (2016)

NRAE

Spiggle and 7.10

Good

Retrospective

40.6

25

54

theiss

cohort study

NRAE

6.00

Entellus

Good

Prospective

39.5

14

12

Wong and Prepageran

55

cohort study

(2021).

Abbreviations: AOM, acute otitis media; ET, eustachian tube; OME, otitis media with effusion; SNHL, sensorineural hearing loss; TM, tympanic membrane.

?Publication by Skevas et al. (2018) did not specify the number of epistaxis episodes after BDET.

and complications/SAEs reported. There was a median of 34 patients
(Range: 1-2272) and 45 ears (Range: 1-3670) treated per publication.
The average patient age was 39.1 years (SD + 14.7) and the average
follow-up period was 11.9 months (SD + 10.4 months).

3.3 | Complications and SAEs reporting

The median number of complications per study was 1 (Range: 0-19),
approximately a 1.4% complication rate across all included publica-
tions. The most reported adverse event was subcutaneous emphy-
sema of the head and neck (n = 19) and there were several case
reports of singular complications/SAEs including nonspecific rhinitis,
tympanic membrane perforation, perilymph fistula, nasopharyngeal
mucocele, hypoglossal paresis, and tongue dysesthesia. There were no
reported mortality events among all included papers.

The MAUDE database was cross-referenced with the literature
search complications and SAEs. Through the MAUDE database search
described above, there were a total of 18 entries. Of these, 12 entries
were direct patient complications. The most reported complication in
the MAUDE database was subcutaneous emphysema of the head and

neck (n =8, 67%). These adverse events are included in Table 2

TABLE 2 Complications and adverse events as reported on the
MAUDE database.

Manufacturer Event Result
ACCLARENT, INC. Hearing loss, tinnitus Persistent
symptoms at
6 months
ACCLARENT, INC. Subcutaneous Recovered
emphysema
ENTELLUS Subcutaneous Recovered
MEDICAL, INC. emphysema
ENTELLUS Subcutaneous Recovered
MEDICAL, INC. emphysema
ENTELLUS Patulous ET Recovered
MEDICAL, INC.
ENTELLUS Carotid Artery Recovered
MEDICAL, INC. Dissection
ACCLARENT, INC. Subcutaneous Recovered
emphysema,
pneumomediastinum
ACCLARENT, INC. Subcutaneous Recovered
emphysema,
pneumomediastinum
ENTELLUS MEDICAL  Subcutaneous Recovered
emphysema
ENTELLUS Subcutaneous Recovered
MEDICAL, INC. emphysema,
neumomediastinum
ACCLARENT, INC. Nasopharyngeal Recovered
Mucocele
ENTELLUS MEDICAL  Subcutaneous Recovered
emphysema
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Vertigo

Tongue dysesthesia
TM Perforation
Tinnitus

Subcutaneous emphysema

SNHL

Rhinitis
Pneumomediastinum
Perilymph fistula
Patulous ET

Otalgia

OME

Nasopharyngeal Mucocele
Mucosal Laceration

Hypoglossal parasthesia
Hemotympanum
Epistaxis

MAUDE

M Literature

Carotid Artery Dissection
AOM

—

=
==
L
|
s
T

=
)

0 2

4 6

8 10 12 14 16 18

Total No. of Complications

FIGURE 2 Absolute number of complications, comparing the Literature Search results to the MAUDE database. AOM, acute otitis media;
ET, eustachian tube; OME, otitis media with effusion; TM, tympanic membrane.

and their relative rates are compared with the Literature Search
results in Figure 2. There were no mortality events related to BDET in
the MAUDE database.

4 | DISCUSSION
Since the initial publications of clinical feasibility of BDET for ETD by
Ockermann et al. in 2010 and Poe et al. in 2011, complication rates
have been reported around 2%.1%%% BDET was officially endorsed by
AAO-HNS in 2019 for ETD given its efficacy and generally benign,
self-limited complications.**> Our present study reflects this low com-
plication rate and, indeed, a large majority of the complications
reported were minor. Even still, SAEs such as subcutaneous emphy-
sema of the head and neck, pneumomediastinum, and trauma to the
carotid artery carries a nonzero risk and is important during preopera-
tive consultation with patients. Therefore, by cross-referencing the
MAUDE database with regards to complications, this work adds to
the current literature on BDET by further characterizing the extent
and occurrence of possible complications.

The MAUDE database
United States. In this present study, the ET balloon dilating system

is a domestic repository for the
manufactured by the German company, Spiggle and Theiss, was the
most used system reported in the literature (16/41 studies). Given
that some of the included studies were performed in an international
setting and the product was approved internationally before it was

approved in the United States, there is not as much robust data in our

MAUDE database. Germany does have a similar SAE reporting sys-
tem available under the Federal Institute for Drugs and Medical
Devices (BfArM), but the results were unavailable in an English
translation and was deemed outside the scope of the current project.
The proprietary nature and respective geographies of these medical
device manufacturers could thusly be a contributing factor to the
rates seen in the MAUDE database and represents a limitation of the
present work.

First, there were much fewer complications and SAEs registered
in the MAUDE database compared with the literature search. The
authors hypothesize several plausible reasons for this. Second,
the AEs reported to the MAUDE database were of greater severity on
average when compared to the results from the literature review.
Two-thirds of the reported complications in the MAUDE database
were subcutaneous emphysema (several with tracking pneumome-
diastinum as well) versus approximately 20% in the literature search.
Subcutaneous emphysema is generally a benign, self-limited pathol-
ogy, but does portend a life-threatening risk should the gaseous
expansion cause compression of vascular or aerodigestive structures
in the head and neck.%® In the setting of recent BDET, the underlying
pathophysiology for subcutaneous emphysema is thought to be
from mucosal microtrauma allowing baro-dissection into the adjacent
soft tissue during episodes of increased upper airway pressure
(e.g., Valsalva, sneezing, etc.). Further, the MAUDE database did have
the only report of a cerebrovascular accident attributed to a carotid
artery dissection 1 week after a patient had bilateral BDET. Hence, in
accordance with the mission behind the MAUDE database, it does
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make plausible sense that, while fewer in number, the reporting of
SAEs be relatively higher in severity than that of the literature search.

There are other limitations that warrant discussion. While
reviewer bias was partially mitigated by multiple reviewers and a
high (0.88) Cohen's Kappa was achieved, this cannot be fully elimi-
nated from the literature review process. A broad criteria of study
design was selected to include the most possible publications, but at
the cost of standardized methods including the presence of adjunct
procedures (e.g., Tympanostomy tube placement, sinus surgery, etc.)
which could be possible confounders. Finally, while publication bias
was limited by using multiple databases, English was the primary lan-
guage referenced, representing a potential language bias. We recog-
nize that the MAUDE database is limited. Although reports of
device-related complications are mandatory for industry, they are
voluntary for providers/patients thus possibly under-reporting

complications.

5 | CONCLUSION

BDET is a relatively benign procedure for ETD but may result compli-
cations with a varying array of morbidity. While future peer-reviewed
studies will provide the strongest evidence on this topic, the MAUDE
database highlights potential serious complications to following BDET.
It is important that both patients and otolaryngologists be aware of
these risks associated with the procedure and appropriate steps be

taken to reduce potential significant sequelae.
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