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Abstract

Background: Large vestibular aqueduct syndrome (LVAS) is an auditory disorder that is difficult to di-
agnose and manage; it is confirmed when the vestibular aqueduct is >1.5 mm in diameter. Diagnosis of
LVAS in children can devastate parents and challenge healthcare professionals who serve these patients
and their families.

Purpose: This study surveyed parents of children with LVAS about their knowledge of and experiences
with LVAS and their attitudes about the support provided to them by healthcare professionals. This study
also surveyed audiologists about their knowledge of and experiences with LVAS and their level of con-
fidence in serving families with children having this disorder.

Research Design: Cross-sectional survey.

Study Sample: 100 parents, mostly mothers, and 144 audiologists responded to invitations to participate in
surveys designed to elicit information about their knowledge of, experiences with, and attitudes toward LVAS.

Data Collection and Analysis: Invitations via links to participate in a survey on surveymonkey.com were
posted in LVAS support group pages on Facebook.com for parents and sent to audiologists randomly
selected from the American Academy of Audiology Membership Directory. Descriptive statistics were
used to analyze trends in parents’ and audiologists’ responses.

Results: A response rate could not be obtained for the parents’ survey because it was impossible to know
how many parents actually viewed the invitation to participate via Facebook.com. The response rate for
the audiologists’ survey was 10%. Most of the parents reported that their children had clinical trajectories
similar to those of cases reported in the literature, and said they needed more information from their
healthcare providers, especially pediatricians and primary care physicians. Most of the audiologists felt
confident in their knowledge of and/or skills in aiding in the diagnosis and/or treatment of LVAS, except for
issues surrounding cochlear implants. Audiologists were interested in obtaining continuing education
about LVAS from multiple sources.

Conclusions: Parents of children having LVAS need greater support from their healthcare providers,
who in turn need additional information on the topic and should collaborate for supportive and appropriate
interprofessional care.

Key Words: audiologists, children, cochlear implants, counseling, large vestibular aqueduct syndrome,
parents, physicians, sensorineural hearing loss
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INTRODUCTION

an auditory disorder that is difficult to diag-

nose and manage (Gopen et al, 2011) because
its presentation of symptoms and prognosis are highly
variable across patients. This variability may create un-
easiness in patients and their family members and
uncertainty in healthcare professionals regarding the di-
agnosis and treatment of this disorder. LVAS accounts
for ~5-15% of all cases of pediatric hearing loss (Na-
tional Institute on Deafness and other Communication
Disorders, 2015). An enlargement of the vestibular aq-
ueduct in the inner ear that can lead to hearing loss
of varying types and degrees and can also result in
vestibular deficits (Gopen et al, 2011). The vestibular
aqueduct is an opening and extends to the petrous
portion of the temporal bone, providing a passageway
for a vein and the endolymphatic duct. According
to Valvassori and Clemis (1978), who first published
on the clinical significance of LVAS, this disorder is
diagnosed when the vestibular aqueduct is >1.5 mm
in diameter at the midpoint as verified from com-
puterized axial tomography and magnetic resonance
imaging. However, the more sensitive and conserva-
tive Cincinnati criterion (Vijayasekaran et al, 2007)
states that LVAS is diagnosed when the aqueduct is
>0.9 mm at the midpoint or when the operculum is
>1.9 mm.

Mutations in the SLC26A4 gene are involved in the
development of nonsyndromic LVAS and are associated
with Pendred syndrome (e.g., Yang et al, 2007). LVAS is
associated with progressive, fluctuating, asymmetrical
sensorineural hearing loss (SNHL) and/or mixed hear-
ing loss (Lai and Shiao, 2004; Merchant et al, 2007) that
may commence with a minor head injury (Noordman
et al, 2015). Patients with LVAS may initially present
with normal hearing or mild hearing losses that have a
high probability of worsening to the severe-to-profound
range. Patients having LVAS also experience vestibular
abnormalities that range from a slight sense of imbal-
ance to episodic vertigo (Manzari, 2008). Possible ways
to manage LVAS have included the initial use of hear-
ing aids until hearing sensitivity decreases to the
severe-to-profound range (e.g., Clark and Roeser, 2005),
hyperbaric oxygenation (Shilton et al, 2014), corticoste-
roid therapy (Lin et al, 2005), and cochlear implants
(e.g., Mey et al, 2016). Cochlear implantation is a rela-
tively safe (Asma et al, 2010) and effective (Miyamoto
et al, 2002) intervention for children with LVAS, but
the best time to perform the surgery is not always ev-
ident because of the highly variable progression of hear-
ing loss across patients (Ko et al, 2013) and the
procedure is not without risk (Wan et al, 2009). Uncer-
tainty about the diagnostic criteria for LVAS, prognosis,
and recommended timelines for cochlear implantation
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may complicate the identification, diagnosis, and man-
agement of patients with LVAS.

Parents of children with LVAS may find the uncer-
tainty surrounding this disorder unsettling, as can also
occur with auditory disorders such as auditory neurop-
athy spectrum disorder (ANSD). For example, Stroebel
and Swanepoel (2014) compared parents’ experiences
with the diagnostic and intervention processes of children
with ANSD to those of parents of children with SNHL.
Parents of children with ANSD had poorer understanding
of, and greater uncertainty about, the disorder, and re-
ceived conflicting information from healthcare profes-
sionals who did not give them enough time to ask
questions than parents of children with SNHL. It is pos-
sible that parents of children with LVAS have had similar
experiences with healthcare professionals. Parents who
do not get appropriate support from their healthcare pro-
fessionals may have to rely on the array of support sources
for people with hearing loss, in particular those with co-
chlear implants, which are available on social media
(Saxena et al, 2015). Stroebel and Swanepoel (2014)
recommended that healthcare professionals should
provide ongoing consultations and structured time-
lines throughout the diagnostic and habilitative
processes to reduce uncertainty for parents of children
with ANSD; these recommendations may also be helpful
for families of children with LVAS. Audiologists should
play a key role in this process, which requires knowledge
of LVAS and appropriate medical referrals for radio-
graphic studies to confirm its presence. However, some
audiologists may be uncomfortable in their knowledge
of LVAS and unsure about what recommendations to
make.

Given the lack of evidence surrounding parent and
audiologist knowledge and experiences with LVAS,
the present study was designed to survey (a) parents
of children with LVAS about their knowledge of and
experiences with LVAS, and their attitudes regarding
the support provided to them by healthcare profes-
sionals; and (b) audiologists about their knowledge
of, and experiences with, LVAS and their level of con-
fidence in serving families with children. The results
of this study will help identify the needs of families
with children with LVAS and of pre-professionals
and professionals, and for continuing education and
experiences of audiologists.

METHOD
Questionnaires

An exhaustive search of the literature revealed that no
questionnaires addressing the needs of this study existed
in the literature. Thus, we designed separate question-
naires for the parents’ and audiologists’ surveys using
guidelines provided by Cummings et al (2013).
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Parents’ Survey

We designed the 22-item Parents of Children with
LVAS Questionnaire shown in Appendix A. Questions
1-18 were closed-response items and the remainder
solicited parents’ free responses. The questionnaire
was developed using input from parents and colleagues
in addition to using items used in previous surveys of
parents (e.g., Danhauer et al, 2015). These 22 items
were selected to explore the journeys of parents of chil-
dren with LVAS and to inquire about critical milestones
in the diagnosis and management of this disorder.
Items were also included that would capture both par-
ents’ and their children’s experiences. Earlier versions
of the questionnaire, initially with 27 items, were con-
structed and pilot-tested on a small focus group consist-
ing of three parents and two pediatric audiologists,
which resulted in the final 22-item form. Five items
were deleted because of redundancy or lack of rele-
vance. Many of the items provided a “Not Applicable”
option to account for situations in which parents did
not have a particular experience involving their child
with LVAS. Inclusion of this response should decrease
the likelihood of parents responding negatively to a
question simply because it was not relevant. The ques-
tionnaire elicited information about demographics,
characteristics of the child’s hearing loss, and specifics
on the diagnosis/treatment of LVAS, in addition to
families’ experiences with healthcare providers. The
questionnaire was designed to be completed in <10
min to maximize the likelihood of having families com-
plete the survey.

We contacted the leaders of three LVAS support
groups on Facebook.com and obtained permission to
join and invite their members to participate in the sur-
vey. An invitation to participate in the study via a link
to the questionnaire was posted on LVAS support
groups via Facebook.com on September 25, 2014, and
October 26, 2014. Descriptive statistics revealed trends
in participants’ responses. For the free-response items,
the investigators individually coded parents’ state-
ments into categories, which were then prioritized by
frequency of occurrence using a consensus approach.

Audiologists’ Survey

We designed the 18-item LVAS Questionnaire for Au-
diologists shown in Appendix B. The questionnaire was
designed using similar steps described earlier for the
parents’ survey and elicited information about audiolo-
gists’ demographics and their knowledge of, experi-
ences with, and attitudes toward LVAS and treating
patients with the disorder and their families. Three
audiologists provided feedback on earlier versions of
a 22-item survey; four items were eliminated because
of redundancy and/or lack of relevance. Earlier versions
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of the questionnaire were constructed and pilot tested
on small focus groups of audiologists, which resulted
in the final 18-item form. The audiologists were mid-
career clinicians who had worked in a variety of settings;
no efforts were made to control for experience with
LVAS or work settings. Again, this questionnaire was
designed to be completed in <10 min. An invitation
to participate was emailed twice to 1,511 randomly se-
lected audiologists listed in the American Academy of
Audiology Membership Directory in November 2014.
The email provided a link to surveymonkey.com and au-
diologists self-selected their participation. This study
was approved by the University of Oklahoma Health
Sciences Center Institutional Review Board (OUHSC
IRB 4629).

RESULTS AND DISCUSSION

s with most surveys, it was difficult to determine

details about the respondents who self-selected
their participation in the study and whether they dif-
fered from those who elected not to complete the ques-
tionnaire. For example, it was not known if parents who
responded were representative of their peers with chil-
dren with LVAS. Similarly, details about the depth of
knowledge about LVAS, interest in LVAS, or experi-
ences with patients with LVAS and their families were
not known for the audiologists who chose to partici-
pate, or whether they differed from those who did not
respond.

Each finding is presented and discussed here in ref-
erence to items on the two surveys: items for parents are
indicated by “P” with results shown in Appendix A and
those for audiologists are referred to by “A” with results
shown in Appendix B. For example, discussion of find-
ings from the first item on the parent survey would be
indicated by “P1.”

Parents’ Survey
Demographics and Experiences with LVAS

The participants’ data are reported here according to
the numbers and the percent replying out of the total
sample that responded to each item on the question-
naire. The percentages are rounded for ease of presen-
tation. The maximum possible number of responses was
100, but in some cases, the number was smaller if par-
ticipants failed to provide a response, or larger if the
item allowed for more than one option. Although 100
parents responded, it was impossible to calculate the re-
sponse rate because it was unknown as to how many
parents actually saw the invitation to complete the sur-
vey. Respondents were predominantly mothers (95%;
95/100; P2), of which 63% (63/100; P3) were reportedly
between 35 and 44 years of age.

679

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


http://Facebook.com
http://Facebook.com
http://surveymonkey.com

Journal of the American Academy of Audiology/Volume 30, Number 8, 2019

Most children were reportedly diagnosed with hear-
ing loss (86%; 76/88; P4) and LVAS (77%; 69/90; P6) by
5 years of age. The most common type of hearing loss
reported was SNHL (73%; 66/90; P5); a few parents re-
ported conductive (3%; 3/90; P5), mixed losses (14%;
13/90; P5) or were unsure (9%; 8/90; P5). The reported
degree of hearing loss from the respondents in this
study varied from normal to profound, with ~40% mod-
erate, 20% severe, and 17% profound classifications (P8/
9). These responses reflected the diversity of fluctuating
and progressive hearing loss reported in the LVAS pop-
ulation (P10) (Lai and Shiao, 2004; Merchant et al,
2007). In addition, parents of children with LVAS need
to be aware that their child’s hearing loss has a greater
likelihood of fluctuating and/or progressing than their
peers with SNHL without LVAS. Indeed, parents with
children who have LVAS in addition to a history of otitis
media may need to know that low-frequency air-bone
gaps may be due to LVAS and not an ear infection. In-
deed, the vestibular aqueduct creates a third moveable
window that may redirect air-conducted sound away
from the cochlea, elevating air-conduction thresholds
while simultaneously decreasing the impedance be-
tween the oval and round windows and decreasing
bone-conduction thresholds. Zhou et al (2008) called
air-bone gaps in LVAS patients the “third” labyrin-
thine window syndrome when observed in the presence
of normal tympanometry, acoustic reflexes, and low-
threshold vestibular evoked myogenic potentials.

Most of the parents reported that their child’s LVAS
was bilateral (82%; 74/90; P7). Figure 1 shows that
parents reported that their child’s LVAS was associ-
ated with hereditary (19%; 16/85; P10), fluctuating
(48%; 39/82; P10), progressive (49%; 41/84; P10),
and sudden (40%; 34/84; P10) hearing loss, but many
parents were unsure. For example, some parents were
unsure about whether their child’s LVAS was hered-
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itary (29%; 25/85; P10), fluctuating (13%; 11/82; P10),
or progressive (23%; 19/84; P10).

These results agreed with the findings of Mori et al
(2008) who conducted a retrospective chart review in
a tertiary pediatric center in addition to a systematic
review of the literature and combined data for 310 ears
with LVAS with an average follow-up time of 4 years.
They found that bilateral LVAS was six times more
prevalent than unilateral cases. Moreover, they found
that the hearing loss was stable in 67% of their patients’
ears and progressive in 33%. Fluctuating hearing
loss was found in 34% of stable ears, meaning that
thresholds changed, but did not become more severe
in degree, and in 50% of those with progressive hearing
loss, or those that became consistently worse over time.

It is noteworthy that 41% (34/84; P10) of the parents
associated their child’s LVAS with “sudden hearing
loss” and 28% (23/82; P10) with “head trauma,” which
agrees with the results of a systematic review of the lit-
erature with meta-analysis that found that one-third of
patients with confirmed LVAS had a sudden drop in
hearing thresholds due to head trauma (Noordman
et al, 2015). Moreover, Noordman et al (2015) stated
that patients with LVAS most at risk for threshold
shifts after head trauma are those with preexisting fluc-
tuating hearing loss. Furthermore, they recommended
that parents should consider having their children
with LVAS avoid activities that would place them at
risk for head trauma (e.g., contact sports) and that they
should consider the use of a helmet when their chil-
dren are involved in activities such as ice-skating and
skateboarding.

Regarding communication options, parents’ re-
sponses indicated that most children’s communication
mode was aural/oral (94%; 83/88; P11), followed by To-
tal Communication (18%; 13/74; P11), and manual
communication or sign language (5%; 4/73; P11).
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Figure 1. Characteristics of children’s hearing losses. Reported characteristics of children’s hearing losses from the parent survey.
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Regarding technology, averaging across ears, 65% (56/
86; P12) of the children wore digital hearing aids and
52% (45/86; P12) used FM systems. Interestingly, 21%
(19/90; P12) used cochlear implants. The group data
failed to reveal just how many children had unilateral
or bilateral cochlear implants, or had received bimodal
stimulation (i.e., wearing a hearing aid on the ear op-
posite to the cochlear implant). Thus, the individual
data were analyzed, which showed that ~58% (11/19;
P12) of cochlear implant users were bilaterally
implanted, 37% (7/19) used bimodal stimulation; and
only one child (5%; 1/19; P12) used a cochlear implant
on one side, without any technology used in the opposite
ear.

Generally, the parents in the present study re-
portedly felt that they had received adequate insurance
or third-party coverage for items such as audiology
[85%; 71/(90 — 8 Not Applicable responses); P13], pri-
mary care physician (PCP) [91%; 75/(88 — 6 Not Appli-
cable responses); P13], pediatrician [93%; 77/(90 — 7
Not Applicable responses); P13], and otolaryngology
[84%; 70/(88 — 5 Not Applicable responses); P13] visits.
In the previous sentence, we subtracted the number of
parents responding to “Not Applicable” from the de-
nominator in calculations to obtain valid percentages
of parents’ views on adequacy of coverage. Only 46%
[38/(90 — 8 Not Applicable responses); P13] and 59%
[20/(88 — 54 Not Applicable responses); P13] of the par-
ents said they had received adequate support from in-
surers and other third-party payers for hearing aids
and cochlear implants, respectively. Some parents
may have interpreted the P13 survey item in two differ-
ent ways. Some parents may have read the item and
responded as to whether or not they had insurance in-
stead of what they thought about the adequacy of the
coverage that was provided.

Experiences with Audiologists and Other
Healthcare Professionals

The survey allowed parents to rate how effective and
helpful services and technologies were in managing
their child’s LVAS. However, some of the services
and technologies rated by parents for managing LVAS
were not treatments for this condition. For example,
82% [73/(90 — 1 Not Applicable responses); P14] and
75% [64/(90 — 5 Not Applicable responses); P14] rated
hearing evaluations and hearing aid evaluations, re-
spectively, as being helpful in the treatment of LVAS,
although they are not interventions for this condition.
However, because the majority rated these two services
as effective and helpful in treating LVAS, they may
have felt that hearing evaluation and hearing aid eval-
uations contributed positively toward efforts in manag-
ing this disorder. Alternatively, 75% [63/(90 — 6 Not
Applicable Responses); P14] and 73% [19/(90 — 64 Not
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Applicable Responses); P14] rated hearing aids and co-
chlear implants, respectively, positively in managing
their child’s LVAS. However, ~20-25% of parents were
either neutral or did not believe that these audiologic
services and technologies were helpful in the treatment
of their child’s LVAS. It was difficult to determine the
reasons for the ratings by the parents, but perhaps they
may have been due to their frustration with and uncer-
tainty about the audiometric findings associated with
this disorder. For example, we hypothesize that parents
may have been required to take their child to more hear-
ing and hearing aid evaluations than they perceived
were necessary. Consistent with the point made earlier,
some parents may have reported that technologies and
services were not helpful in managing LVAS because
they did not view some of them as treatments. Simi-
larly, we hypothesize that they may have had similar
feelings about hearing aids which, even when fit appro-
priately, may have needed to be reprogrammed more
than once to accommodate their child’s fluctuating and/
or progressive losses.

Generally, parents of children with LVAS also inter-
face with other healthcare professionals. For example,
73% [55/(90 — 15 Not Applicable responses); P14] and
70% [45/(90 — 26); P14] of the parents in the present
study, respectively, reported that speech—-language
evaluations and speech—language therapy were helpful.
Again, ~20-25% (P14) of parents were either neutral or
did not believe that speech services were helpful in the
treatment of their children’s LVAS. When queried
about how helpful visits to PCPs and pediatricians were
in the effective treatment of their child’s LVAS, only
36% [28/(90 — 13 Not Applicable responses); P14] and
39% [31/(90 — 10); P14] of the parents reported that vis-
its to their PCPs and pediatricians, respectively, were
helpful. Moreover, only ~13% [10/(89 — 13); P15], and
11%1[9/(90 — 7); P15] of the parents respectively believed
that their pediatricians and PCPs were well trained to
treat children with LVAS.

The parents’ answers to the free-response questions
inquiring how their experiences could have been im-
proved with the pediatrician and/or PCP who diag-
nosed/treated their child’s LVAS provided support for
these findings (P19 and P20). More than half of the free
responses indicated that these healthcare professionals
needed education about LVAS and Pendred syndrome.
For example, one parent commented that the pediatri-
cian was 90% (P19) certain that their daughter’s hear-
ing loss was caused by fluid accumulation, which could
be cured with ventilation tubes. Additionally, the par-
ents believed that their pediatricians and PCPs (P19
and P20) needed more information about hearing aids
and cochlear implants. One parent commented, “I can-
not tell you how many times we’ve had to explain the
difference between hearing aids and cochlear implants”
to their child’s physician. This type of response was not
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surprising and agreed with previous research that has
similarly shown that some pediatricians and PCPs dem-
onstrated deficits in current and accurate knowledge
about cochlear implants (Carron et al, 2006; Mathews
et al, 2009).

Generally, parents reported better experiences with
and impressions of their otolaryngologists and audiolo-
gists than with their pediatricians and PCPs. For exam-
ple, ~79% and 81% of the parents surveyed believed
that their otolaryngologists (P15) and audiologists
(P15), respectively, were well trained in treating chil-
dren with LVAS. Nevertheless, as noted for pediatri-
cians and PCPs, the parents’ most frequent answer to
the free-response questions regarding how their experi-
ences could have been improved with the otolaryngolo-
gist and/or audiologist who diagnosed/treated their
child’s LVAS was that the professionals also needed
more education. Although most of the parents agreed
that audiologists were well trained in treating children
with LVAS, the authors thought that it would be impor-
tant to survey audiologists themselves about their
knowledge of, experiences with, and attitudes toward
serving children with LVAS and their families, which
leads to the second survey in the present study.

Audiologists’ Survey

Demographics, Knowledge of, and Experiences
with LVAS

Similar to the parents’ survey, the audiologists’ sur-
vey data in the present study are reported here accord-
ing to the percent and numbers replying out of the total
sample that responded to each item on the question-
naire. Of the 1,511 audiologists who were invited to par-
ticipate in this survey, 22 were “return-to-sender” and
18 were “out-of-office” responses, leaving 1,471 audiol-
ogists who could have read the invitation. Of the 1,471
invited to participate, 163 responded, but 17 students
and two retirees were removed, leaving 144 participants.
Thus, the response rate was ~10% (144/1,471). Low
return rates in studies surveying healthcare profes-
sionals, such as physicians, have been discussed in the
medical literature (e.g., Templeton et al, 1997; Kaner
et al, 1998; Pirotta et al, 1999; Hocking et al, 2006).
Templeton et al (1997) suggested that a relatively
low response does not necessarily affect the validity
of the data collected. Furthermore, a low response rate
does not necessarily mean that the sample is not repre-
sentative of the greater population of audiologists, con-
sidering the way in which they were randomly selected
from a directory. Reasons for not responding to the in-
vitation to participate in the survey may have included
paucity of time, lack of interest, inexperience with
LVAS, and possibly not having received the invitation
in the first place. Thus, 144 audiologists’ responses were

analyzed and the maximum possible number of re-
sponses for each item on the questionnaire was 144;
in some cases, the number was smaller if participants
failed to provide a response. Percent of respondents
was calculated and rounded for each item.

Respondents were predominantly women (86%; 126/
144; A3), which is consistent with statistics from other
surveys completed for the profession (ASHA, 2014). Us-
ing the filtering feature on surveymonkey.com to
remove the retired audiologists from the sample, we
found that most (65%; 94/144; A4) of the respondents
in the present study were between 35 and 64 years of
age, had an AuD degree (84%; 120/143; A2), and had
worked primarily in a hospital (28%; 41/144; A5), otolar-
yngology clinic (25%; 36/144; A5), or private practice
(24%;, 34/144; A5) setting.

Approximately 6% (9/143; A6) of the respondents re-
ported that they did not know or were not sure what
LVAS was. Furthermore, 44% (61/140; A14) of the au-
diologists were unaware that LVAS accounted for be-
tween 5% and 15% (NIDCD, 2015) of all cases of
pediatric SNHL, and 32% (46/143; A12) were unsure
about the age at which LVAS was most commonly diag-
nosed. However, most of the audiologists knew that
many LVAS patients are known to experience balance
disorders (82%; 115/141; A11), and possible fluctuating
(82%; 116/142; A11), progressive (88%; 125/142; Al11),
and/or sudden (80%; 112/139; A11) SNHL (92%; 129/
141; Al11). However, there was less certainty about
whether patients with LVAS were known to experience
hereditary (44%; 59/133; A11l) or conductive hearing
losses (54%; 74/136; A11). It is important for audiolo-
gists to know that LVAS may be caused by mutations
in the SLC26A4 gene that is involved in the develop-
ment of nonsyndromic LVAS, and is associated with
Pendred syndrome (e.g., Yang et al, 2007) so that refer-
rals for genetic counseling can be made. Our findings
indicate that less than half (42%; 58/139; A13) knew
that LVAS was associated with Pendred syndrome.
Moreover, it is important for audiologists to know that
patients with LVAS may have air-bone gaps, present on
their audiometric threshold tests, but normal middle
ear function. Indeed, air-bone gaps in the presence of
normal tympanometry, presence of acoustic reflexes,
and low threshold vestibular evoked myogenic poten-
tials may signal a need for referral to an otologist for
an evaluation for LVAS or other “third-window” lesions
such as superior canal dehiscence (e.g., Zhou et al, 2008;
Sone et al, 2016). In addition, although more than half
of the audiologists knew that patients with LVAS have
been known to experience tinnitus (65%; 91/140; A11),
<30% (A11) knew that perilymphatic fistulas (e.g.,
Belenky et al, 1993) could also occur with this disorder.
It is surprising that 63% (89/144; A7) of the audiologists re-
ported that they had diagnosed or treated between 0 and
3 patients with LVAS in the past 5 years, considering

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


http://SurveyMonkey.com

that LVAS accounts for 5-15% of all pediatric SNHL
cases (NIDCD, 2015). For the LVAS patients whom the au-
diologists had seen, audiometric results (84%; 98/117; AS8),
computerized axial tomography (87%; 100/115; A8), and
magnetic resonance imaging (69%; 73/106; A8) were key
to the diagnosis of the disorder.

Confidence in Knowledge of and Skills for
Serving Patients with LVAS and Their Families

Most of the audiologists were comfortable with their
knowledge and skills concerning the audiologic diagno-
sis of LVAS (65%; 91/140; A9), treatment with hearing
aids (73%; 102/140; A9), counseling patients and their
families (69%; 96/140; A9), and making appropriate re-
ferrals (80%; 112/140; A9). However, only about 40%
(56/139; A9) were confident about treatment with co-
chlear implants, which corresponds with the current
controversy about when and how to implant children
with LVAS. For example, many audiologists believe
that the time to implant an ear with LVAS is when au-
diometric thresholds progress to the profound range
and phonetically balanced word list word recognition
scores fall <40%. Indeed, Ko et al (2013) found high
speech perception and intelligibility performance in
patients with LVAS when tested at 5 years postim-
plantation, regardless of when they were implanted.
Moreover, there has been some concern over the use
of sequential cochlear implantation in LVAS patients
with incomplete partition malformations. Manzoor et al
(2016) found that sequential cochlear implantation can
be performed safely with patients with LVAS and incom-
plete partition malformations and that these children do
as well as their peers without these anomalies. More-
over, the recommendation to implant a child with LVAS
is also mediated by cochlear implant candidacy. Indeed,
children with LVAS may not always be candidates for
implantation or may have difficulty with insurance cov-
erage when it comes to sequential implantation.

Most of the audiologists in the present study said they
had learned about LVAS via clinical practice (74%; 104/
139; A10), the Internet (51%; 64/125; A10), continuing
education opportunities (51%; 66/129; A10), and gradu-
ate school (53%; 71/134; A10). Unfortunately, because
question 5 stated “Check all that apply,” it is impossible
to determine what the primary source of learning about
LVAS was for the audiologists who obtained informa-
tion from a variety of sources. It is not surprising that
only about 20% (29/145; A16) of the audiologists be-
lieved that their graduate program had prepared them
to help diagnose and treat LVAS, considering it is a dis-
order for which the etiology, diagnosis, and best treatment
options have not been fully determined (Gopen et al,
2011). Most of the audiologists reported wanting to receive
continuing education on LVAS via professional meetings
(79%; 110/140; A17), the Internet (79%; 110/139; A17),
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journal articles (83%; 116/140; A17), knowledgeable phy-
sicians (72%; 100/138; A17) colleagues (84%; 116/139;
A17), and patients with LVAS and their families (66%;
92/139; A17).

When asked to provide their degree of agreement to
the statement “Most pediatricians are knowledgeable
about (LVAS),” only 4% of the audiologists (6/142; A18)
either moderately or strongly agreed, which is consistent
with the attitudes reported by the parents of children with
LVAS and indicates a need for physicians’ continuing ed-
ucation on this topic. This is important because pediatri-
cians serve as children’s Medical Homes and are supposed
to coordinate early hearing detection and intervention ef-
forts (Joint Committee on Infant Hearing of the American
Academy of Pediatrics, 2013). Approximately 21% (30/
143; A18) and 48% (69/143; A18), more than two-thirds
(69%; 100/145; A18), of these audiologists either moder-
ately or strongly agreed, respectively, that most otolaryn-
gologists are knowledgeable about LVAS; and 3% (5/143;
A18) and 44% (63/143; A18) of these audiologists either
moderately or strongly agreed (69/145; A18) that their
peers were knowledgeable about LVAS. Indeed, both
parents and audiologists indicated that continuing ed-
ucation and consensus regarding the diagnosis and
treatment of LVAS are needed within and across
healthcare disciplines.

SUMMARY

VAS is a complex auditory disorder which is diffi-

cult to diagnose and manage. The results of the
surveys presented here indicated that parents of chil-
dren with LVAS undergo experiences not unlike those
of parents of children with ANSD. Recall that Stroebel
and Swanepoel (2014) found that parents of children
with ANSD had poorer understanding of the disorder
and greater uncertainty, and received conflicting infor-
mation from healthcare professionals who did not give
them enough time to ask questions compared with par-
ents of children with SNHL. From parents’ and audiolo-
gists’ responses to our surveys, it seems that audiologists,
pediatricians, PCPs, otolaryngologists, and speech-
language pathologists are perceived as requiring addi-
tional and up-to-date knowledge and skills for serving
patients with LVAS and their families.

Each healthcare professional plays a pivotal and
unique role in the diagnosis, management, and support
of patients with LVAS and their families. Indeed, audi-
ologists are the hearing healthcare experts and should
be the healthcare professional to explain possible treat-
ment options for LVAS. Similarly, otolaryngologists
need to have knowledge about the aspects of LVAS
for the medical diagnosis and treatment of the disorder.
Pediatricians and PCPs need to know to refer children
who present with hearing loss and/or dizziness to otolar-
yngologists and/or audiologists for further evaluation.
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Finally, speech-language pathologists need to know how
to rehabilitate children with LVAS and be aware of how
treatment needs may change as the condition progresses,
for example. In addition, speech-language pathologists
may be the first to notice changes in hearing sensitivity,
warranting a referral for an audiologic evaluation. In-
deed, an interprofessional approach is needed to serve
children with LVAS and their families. Professional or-
ganizations should work together to develop consensus
statements on the best practices for the diagnosis and
treatment of patients with LVAS.

CONCLUSION

number of parents did feel positive about some of

their interactions with healthcare providers and
the information that they received about their child’s
LVAS, but additional support and explanation of ways
to manage LVAS from their healthcare providers would
be beneficial. In addition, healthcare providers who also
need additional information on the topic and should col-
laborate for supportive and appropriate interprofessional
care. In particular, physicians and audiologists, from
whom parents seek guidance and support, appear to have
limited knowledge and experience with LVAS. More con-
tinuing education is needed on LVAS across relevant
healthcare professions. Audiologists should seek every
opportunity to educate physicians on the topic of LVAS,
when appropriate, by providing the literature with the
audiologic report which could foster a team approach
in managing children with LVAS.
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APPENDIX A: Parents’ Responses on the Parent of Children with LVAS Questionnaire

1. This questionnaire is designed for parents of patients with LVAS. If you are a parent of a person with LVAS, we would appreciate it if you
could answer this brief survey to the best of your ability. Thank you for your participation. Are you a parent of a person with LVAS?

Answer Options

Response Response
Percent Count

Yes 100.0 100
No 0.0 0
| am not sure 0.0 0
2. Are you

Answer Options

Male
Female

Response Response
Percent Count
5.0 5
95.0 95

3. What is your age?

Answer Options (years)

18-24
25-34
35-44
45-54
55-64
65-74
>75

Response Response
Percent Count

1.0 1
17.0 17
63.0 63
17.0 17

2.0 2

0.0 0

0.0 0

4. How old was your child when he/she was first diagnosed with a hearing loss?

Answer Options (years)

1-5
6-10
11-15
16-20
21-25
26-30
31-35
36-40
>40

Response Response
Percent Count

86.4
10.2
3.4
0.0
0.0
0.0
0.0
0.0
0.0

~
o

O O OO OO0 wo

5. What type of hearing loss does your child have?

Answer Options

Sensorineural
Conductive
Mixed

| am not sure

Response Response
Percent Count

73.3 66
3.3 3
14.4 13
8.9 8

6. How old was your child when he/she was diagnosed with LVAS?

Answer Options (years)

1-5
6-10
11-15
16-20
21-25

Response Response
Percent Count

76.7 69
16.7 15
5.6 5
1.1 1
0.0 0
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APPENDIX A. Continued

26-30 0.0 0
31-35 0.0 0
36-40 0.0 0
>40 0.0 0

7. In which ear is your child’s LVAS?

Response Response

Answer Options Percent Count
Right 12.2 1
Left 4.4 4
Both 82.2 74
| am not sure 1.1 1

8. What was the degree of your child’s hearing loss when he/she was initially diagnosed with LVAS?

| Am Not Response

Answer Options No Loss Mild Moderate Severe Profound  Sure Count
Right ear 8 12 34 21 14 0 89
Left ear 7 12 35 16 16 0 86

9. What is the degree of your child’s hearing loss presently?

I Am Not Response

Answer Options No Loss Mild Moderate Severe  Profound  Sure Count
Right ear 4 3 27 32 23 0 89
Left ear 5 9 24 22 24 0 84

10. Indicate whether your child’s LVAS was associated with each of the following

Response
Answer Options Yes No I Am Not Sure  Count
Hereditary hearing loss 16 44 25 85
Fluctuating hearing loss 39 32 11 82
Progressive hearing loss 41 24 19 84
Sudden hearing loss 34 34 16 84
Head trauma 23 39 20 82
Barometric changes 5 49 26 80
Other (please specify) 15

11. Indicate whether each of the following is your child’s preferred method of communicating

Response
Answer Options Yes No Count
Manual (sign language) 4 69 73
Aural/oral (speech) 83 5 88
Total communication (speech and sign language) 13 61 74
Written 16 53 69
Another form of communication (please specify) 3

12. Indicate which of the following technologies your child has used as a treatment option for his/her LVAS (check all that apply)

Analog Digital Bone-

Hearing  Hearing anchored  Cochlear FM None of Response
Answer Options Aid(s) Aid(s) Hearing Aid(s) Implant(s) System(s) These Count
Right ear 9 61 1 14 48 7 88
Left ear 4 51 1 16 42 16 85
Other (please specify) 5
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APPENDIX A. Continued

13. Indicate whether your child had insurance coverage that you believe adequately paid for each of the following services and
technologies

[ Am Not Response
Answer Options Yes No Not Sure  Applicable Count
Hearing evaluations 71 11 1 7 90
Hearing aid evaluations 56 20 5 9 90
Hearing aids 38 42 2 8 90
Cochlear implant(s) 20 5 9 54 88
PCP visits 75 6 1 6 88
Pediatrician visits 77 5 1 7 90
Ear, nose, and throat physician visits 70 12 1 5 88
MRI(s) 52 12 2 22 88
CT scan(s) 63 9 0 17 89
Speech/language evaluations 47 18 7 17 89
Speech therapy 39 19 8 23 89
Other (please specify) 9

14. Indicate how effective that you believe that each of the following services and technologies was as a treatment for your child’s LVAS

Very  Moderately Moderately ~ Very Not Response
Answer Options Unhelpful  Unhelpful Neutral Helpful Helpful Applicable Count
Hearing evaluations 9 2 5 5 68 1 90
Hearing aid evaluations 11 1 9 7 57 5 90
Hearing aids 12 3 6 4 59 6 90
Cochlear implant(s) 2 0 5 0 19 64 90
PCP visits 14 7 28 10 18 13 90
Pediatrician visits 16 6 27 12 19 10 90
Ear, nose, and throat physician visits 5 8 12 21 38 6 90
MRI(s) 4 2 5 7 43 29 90
CT scan(s) 8 2 7 11 43 19 90
Speech/language evaluations 7 2 11 15 40 15 90
Speech therapy 7 2 10 6 39 26 90
Other (please specify) 2

15. Indicate how well trained that you believe that each of your child’s following professionals was for treating patients with LVAS

Moderately Moderately  Very Not Response
Answer Options Very Well Well Neutral Poorly Poorly Applicable Count
Audiologist(s) 46 26 9 5 3 0 89
Ear, nose, and throat specialist(s) 45 26 11 2 4 2 90
PCP(s) 10 6 19 12 29 13 89
Pediatrician(s) 9 9 23 15 27 7 20
Speech/language therapist(s) 19 21 18 11 3 18 90
Other (please specify) 4

16. Indicate how well that you believe that you are able to explain your child’s LVAS to each of your following

Moderately Moderately ~ Very Not Response
Answer Options Very Well Well Neutral Poorly Poorly  Applicable Count
Family 33 44 10 2 1 0 90
Peers/friends 26 46 15 1 2 0 90
PCPs 25 47 16 1 1 0 90
Coworkers 20 36 13 4 3 13 89
Other (please specify) 0
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APPENDIX A. Continued

17. Indicate whether your child has experienced each of the following

Response

Answer Options Yes No | Am Not Sure  Count
Vision issues 20 58 12 90
Balance issues 49 30 10 89
Falling 41 44 5 90
Head trauma 34 45 10 89
Headaches 32 42 16 90
Migraines 8 60 20 88
Migraines with aura (sensory signs/symptoms such as

light flashes, blind spots, or tingling in the hands or

face) 3 65 21 89
Sensitivity to light 19 53 17 89
Other (please specify) 9

18. Indicate how you believe that your experience with the ear, nose, and throat (ENT) specialist(s) who diagnosed/treated your child’s
LVAS could be improved.

Response
Answer Options Count
82

19. Indicate how you believe that your experience with the pediatrician(s) who diagnosed/treated your child’s LVAS could be improved.

Response
Answer Options Count
82

20. Indicate how you believe that your experience with the PCP(s) who diagnosed/treated your child’s LVAS could be improved.

Response
Answer Options Count
82

21. Indicate how you believe that your experience with the audiologist(s) who diagnosed/treated your child’'s LVAS could be improved.

Response
Answer Options Count
82

22. What is the one piece of advice that you would give to a parent of a child who was just diagnosed with LVAS?

Response
Answer Options Count
82
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APPENDIX B: Audiologists’ Responses to the LVAS Questionnaire for Audiologists

1. Are you an audiologist that has seen patients with LVAS?

Answer Options Response Response
Percent Count
Yes 75.5 108
No 18.8 27
| am not sure 5.6 8
2. lam
Answer Options Response Response
Percent Count
An AuD-level audiologist who graduated from a 31.2 45
residential program within the last 5 years (i.e., not
before 2006)
An AuD student and have completed at least the first 0.0 0
year of a residential program (i.e., second, third, or
fourth year student)
An MA-level audiologist 9.0 13
An AuD-level audiologist with a degree from a 431 62
distance-learning program
A PhD-level audiologist 7.6 11
A PhD/AuD-level audiologist 9.0 13
None of the above 0.0 0
3. lam
Answer Options Response Response
Percent Count
Male 11.9 17
Female 88.1 126
Answered question 143
Skipped question 1
4. What is your age?
Answer Options (years) Response Response
Percent Count
18-24 0 0
25-34 33.3 48
35-44 271 39
45-54 18.7 27
55-64 18.7 27
65-74 2.1 3
>75 0 0
5. My primary work environment is
Answer Options Response Response
Percent Count
Private practice 23.6 34
Hospital 28.5 41
Physician’s office 2.7 4
ENT clinic 25.0 36
College/university 55 8
Primary or secondary school 8.3 12
Manufacturing facility 3.4 5
Military 0 0
Retired 0 0
Other 9.7 14
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APPENDIX B. Continued

6. Do you know what LVAS is?

Response Response

Answer Options Percent Count
Yes 93.7 134
No 4.2 6
| am not sure 2.1 3

7. How many patients with LVAS have you personally seen for diagnosis and/or treatment as an audiologist in the past 5 years?

Response Response

Answer Options Percent Count
0 24.6 35
1-3 38.0 54
4-5 16.2 23
6-10 12.7 18
11-15 2.1 3
>15 6.3 9

8. For the patients that you have seen with LVAS, indicate whether each of the following was used as the basis of the diagnosis

I Am Not
Answer Options Yes No Sure  Response Count
| have seen patients with LVAS 98 22 12 132
Audiogram 98 8 11 117
ABR 32 48 17 97
ENG 18 51 19 88
CT scan 100 4 11 115
Magnetic resonance imaging 73 11 22 106
Other (please specify) 13

9. Indicate how comfortable you are with your knowledge and skills concerning each of the following regarding LVAS

Very Somewhat Somewhat Very Response
Answer Options Comfortable Comfortable Neutral Uncomfortable Uncomfortable Count
Audiologic diagnosis 66 31 15 10 18 140
Treatment via hearing aids 62 40 20 5 13 140
Treatment via cochlear implants 32 24 28 18 37 139
Counseling patients/families 62 34 14 15 15 140
Making appropriate referrals 84 28 9 8 11 140

10. Indicate whether you mainly learned about LVAS via each of the following

Response
Answer Options Yes No Count
Graduate school 71 63 134
Postgraduate training 51 78 129
Clinical practice 104 35 139
Continuing education 66 63 129
Internet 64 61 125
Training by colleagues in your work setting 58 68 126
Word of mouth 26 95 121
Other (please specify) 11
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APPENDIX B. Continued

11. Indicate whether each of the following is known to be experienced by patients with LVAS

Answer Options Yes
Hereditary hearing loss 59
Fluctuating hearing loss 116
Conductive hearing loss 74
SNHL 129
Progressive hearing loss 125
Sudden hearing loss 112
Balance disorders 115
Vision difficulties 19
Migraine headaches 26
Tinnitus 91
Nausea/vomiting 58
Missing bony modiolus 28
Perilymphatic fistula 41

Other (please specify)

No
23
6
39
’
0
12
3
31
21
3
16
14
21

| Am Not
Sure
51
20
23
11
17
15
23
84
89
44
64
92
75

Response Count
133
142
136
141
142
139
141
134
136
138
138
134
137

4

12. Indicate the age that you believe that LVAS is most commonly diagnosed

Response
Answer Options Percent
0-5 months 0.0
6-11 months 6.0
1-2 years 12.6
3-4 years 14.7
5-6 years 14.0
7-8 years 9.8
9-10 years 4.2
>10 years 7.0
| am not sure 322

Response
Count

0
8
18
21
20
14
6
10
46

13. Based on your experience, indicate whether each of the following is true about patients with LVAS

Answer Options Yes
Hearing sensitivity will stay the same 6
Hearing sensitivity will get better 21
Hearing sensitivity will get worse 123
LVAS is autosomally inherited 33
LVAS is genetically related to Pendred syndrome 58
LVAS affects males more frequently than females 20

No
118
103
2
10
6
19

| Am Not
Sure
15
16
16
96
75
100

Response Count
139
140
141
139
139
139

14. Indicate what percentage of pediatric cases of SNHL may be attributed to LVAS

Response
Answer Options Percent
<15% 43.6
>16% 12.9
| am not sure 43.5

Response
Count

61
18
61
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15. Based on your experience, indicate whether patients with LVAS usually perform well with each of the following

Answer Options Yes No
Manual communication (sign language) 53 17
Oral/aural communication 103 1
Total communication 73 11
Cued speech 47 14
Traditional hearing aids 102 8
Bone-anchored hearing aid 22 56
Unilateral cochlear implants 74 3
Bilateral cochlear implants 72 1
Bimodal stimulation (i.e., hearing aid on one side and

cochlear implant on the other) 74 2

| Am Not
Sure  Response Count
64 134
35 139
53 137
74 135
30 140
55 133
60 137
63 136
61 137

16. Do you believe that your graduate program prepared you adequately to help diagnose and treat patients with LVAS?

Response Response
Answer Options Percent Count
Yes 16.1 23
No 73.4 105
| am not sure 10.5 15

17. Indicate whether you would like to receive additional continuing education information about LVAS via each of the following

I Am Not
Answer Options Yes No Sure  Response Count
Professional meetings 110 25 5 140
Internet 110 21 8 139
Journal articles 116 21 3 140
Physicians with expertise on this topic 100 31 7 138
Audiologists with expertise on this topic 116 19 4 139
Patients/families living with LVAS 92 33 14 139
Other (please specify) 7
18. Please indicate your degree of agreement with the following statements
Moderately Moderately Strongly  Response

Answer Options Strongly Agree  Agree  Neutral Disagree Disagree Count
“Most pediatricians are knowledgeable about LVAS” 2 4 29 58 49 142
“Most otolaryngologists (ENTs) are knowledgeable

about LVAS” 30 69 29 12 3 143
“Most audiologists are knowledgeable about LVAS” 5 63 34 37 4 143
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