
A 6-Year Follow-Up Study on a Child with Large Vestibular Aqueduct Syndrome
Yan-Li Wang1,#, Bai-Cheng Xua1,#, Xiao-Yun Zhao1 and Yu-Fen Guo1,2*

1Department of Otolaryngology-Head and Neck Surgery, Lanzhou University Second Hospital, No. 82 Cuiyingmen, Lanzhou 730030, Gansu
Province, P.R. China
2Health Commission of Gansu Province, No. 220 Baiyin Road, Lanzhou 730000, Gansu Province, P.R. China
#The first two authors contributed equally to this work.
*Corresponding author: Yu-Fen Guo, MD, PhD, Professor, Chief Physician, Department of Otolaryngology-Head and Neck Surgery, Lanzhou
University Second Hospital, Lanzhou 730030, and Health Commission of Gansu Province, Lanzhou 730000, P.R. China. Tel & Fax: +86 931
8942468. Email: guoyflz@163.com

Received date: July 21, 2020; Accepted date: August 13, 2020; Published date: August 20, 2020

Citation: Wang YL, Xua BC, Xhao XY, Guo YF (2020) A 6-Year Follow-Up Study on a Child with Large Vestibular Aqueduct Syndrome. Med Case
Rep Vol.6 No.4:151.

Abstract

Large vestibular aqueduct syndrome (LVAS) is considered
to be the most frequent morphogenetic cause of hearing
loss in children, however, conservative treatments can't
ultimately cure hearing loss caused by LVAS, and cochlear
implantation has proved to be one of the best options to
restore the hearing of patients with severe-to-profound
deafness. In this paper, we followed up a child with LVAS
closely, with frequent audiometric evaluations and health
examination for 6 years; he experienced hearing loss from
moderate to profound. Finally, he received a left cochlear
implant. After a period of postoperative language
rehabilitation training, the patient's residual hearing,
especially in the low frequency, has not disappeared but
has been retained at 18 months and 30 months after
surgery. Now, he gets along well with their classmates in
school and adapts well to social activities. We suggest that
patients exhibiting LVAS should receive a CI at an earlier
stage in hearing loss, when they have better speech
perception, so as to established excellent speech
perception outcomes.
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Introduction
Large vestibular aqueduct syndrome (LVAS) is considered to

be the most frequent morphogenetic cause of hearing loss in
children [1], and it is often associated with other congenital
inner ear anomalies, the most common being an abnormally
large vestibule, an enlarged semicircular canal, or a
hypoplastic cochlea [2]. The clinical features of LVAS have been
described to be fluctuant and progressive hearing loss [3,4]
vertical and axial width larger than 1.5 mm on the midpoint
between labyrinth and operculum at temporal bone high-
resolution computed tomography (HRCT) [5]. Walsh et al. [6]

reported that sensorineural hearing loss (SNHL) in patients
affected by LVAS were fluctuant and progressive, often with
sudden, stepwise onset or progression, secondary to trigger
activities such as those involving the Valsalva maneuver, minor
head trauma, scuba diving, jogging, common colds, and so
forth.

In this paper, we observe a child with bilateral enlarged
vestibular aqueduct and Mondini deformity for 6 years, the
degree of his hearing loss ranged from moderate initially to
profound finally. For the past three years, his hearing has
suddenly worsened after a cold or a minor head trauma, so
that he had to accept a cochlear implant at last. With the help
of a cochlear implant, he can communicate normally with his
peers now.

Case Presentation
In this paper, we reported a 10-year-old hearing impaired

boy with bilateral enlarged vestibular aqueduct and Mondini
deformity. Speech development was normal until the age of 4
when his parents first suspected disease because their son’s
pronunciation was not clear, they took the child to the
Lanzhou University Second Hospital for a correlative check-up
and an audiological evaluation.

When the patient was firstly checked audiological
evaluation in 2014, ABR showed the threshold of right ear was
100 dBnHL, while the left ear was 80 dBnHL when motivated
at 100 dBnHL. Distortion products otoacoustic emissions
(DPOAEs) were absent at all frequencies(0.5 KHz-8 KHz)
bilaterally. ASSR indicated that the thresholds of left ear at 500
Hz, 1000 Hz, 2000 Hz and 4000 Hz frequencies were 90 dB HL,
80 dB HL, 90 dB HL and 100 dB HL, respectively, while the
thresholds of right ear were all 100 dB HL at the above four
frequencies.

HRCT and MRI scans of the inner ear showed bilateral
cochlear dysplasia as follows: one and a half cochlear turns
instead of the classical 2.5, with the apex showing a V-shaped
enlarged vestibular aqueduct bilaterally (Figure 1). In axial T2-
weighted MRI images an enlarged endolymphatic duct and
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enlarged endolymphatic sac bilaterally. DNA was extracted
from collected samples of peripheral blood. All of the 21 exons
of SLC26A4 including the flanking sequences were amplified by
the polymerase chain reaction (PCR) using genomic DNA [7].

The genotyping and sequencing were conducted at The
Beijing Genomics Institute (Shenzhen). The molecular analysis

of the SLC26A4 gene showed a compound heterozygote
mutation of c.919-2A>G and c.1174A>T (Figure 2) in the
patient, these two mutation sites have been confirmed
pathogenic mutations [8].

Figure 1: Temporal bone HRCT and MRI scans. (I) bilateral V-shaped enlarged vestibular aqueduct (black arrow); (II) bilateral
cochlear dysplasia: only one and a half cochlear turns on each side (orange arrow); (III) T2-SPC MRI shows bilateral enlarged
endolymphatic duct and enlarged endolymphatic sac (red arrow).

Figure 2: Sequence electropherograms showed wild type sequence from a normal subject and abnormal sequence from our
patient. (I) The A/G transversion at 919-2 codon (red arrow); (II) the A/T transversion at 1174 codon (red arrow).

After those tests, he was diagnosed with sensorineural
hearing loss affected by LVAS. He then wore hearing aids in
both ears. In the following three years, his hearing (as shown
in Fig.3, 2015/7/10 and 2016/7/1) suddenly decreased after
catching a cold or something hitting his head, but after timely
nutritional neurological drugs treatment such as Ginaton and
small dose of glucocorticoids such as dexamethasone, his
hearing (as shown in Figure 3, 2015/11/28 and 2016/7/15)
improved.

However, his hearing eventually became profound hearing
loss, and hearing aids could not make up for his hearing loss.
So he received a left cochlear implant (Med-el SONATA,
Austria) under general anesthesia at the age of eight (October
2017).
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Figure 3: Patient’s pure-tone audiometries: (I) hearing thresholds in the left ear; x—left air conduction thresholds; (II) hearing
threshold fluctuations in the right ear; —right air conduction thresholds.

The cochlear implant adjustment and postoperative
language rehabilitation training were successfully started one
month after CI, and the right ear was wearing a hearing aid. He
received hearing and speech assessment at 1, 6, 12, 18 and 30
months after CI with the Category of Auditory Performance
(CAP) and Speech Intelligibility Rating (SIR), and at 12, 18 and
30 months after CI with the Computer-aided Chinese Speech
Auditory Platform, which includes recognition rate of
monosyllabic word in quiet, spondaic word in quiet and
sentence in quiet and at +10dB and +5dB signal-to-noise ratios
(SNRs). The CAP scores at 1 month, 12 months, 18 months and
30 months after surgery were 4, 6, 6 and 7 respectively, while
SIR scores in all four periods were 4.

Figure 4: Patient ’s preoperative and postoperative pure-
tone audiometries comparison.

The speech recognition rate showed a constantly
advancement after surgery. At 12 months after CI, the
recognition rates of monosyllabic word, spondaic word and
sentence in quiet were 66.67%, 63% and 72% respectively, and
sentence at +10dB SNR was 58%. At 18 months after CI, the

recognition rates of monosyllabic word, spondaic word and
sentence in quiet were 82.67%, 77%, and 86%, and sentence
at +10 and +5dB SNRs were 84% and 58%. And then 30
months after CI, the recognition rates of monosyllabic word,
spondaic word and sentence in quiet were 84%, 82%, and 88%,
and sentence at +10 and +5dB SNRs were 86% and 62%, which
were significantly improved. Preoperative and postoperative
hearing thresholds at 18 months and 30 months were shown
in Figure 4.

Discussion
In this paper, we followed up a child with large vestibular

aqueduct syndrome closely, with frequent audiometric
evaluations and health examination for 6 years. Hearing
impairment by LVAS is characterized by fluctuating SNHL,
especially in the high tone. Bilateral moderate to profound
hearing loss occurs in early childhood [9]. The patient in this
paper was not diagnosed with hearing loss until he was 4 years
old. As depicted in Fig.3, we can see that the general trend of
hearing change is a fluctuation and decline gradually, and
finally stable to profound hearing loss. The patient
experienced hearing loss from moderate to profound over a
period of 3 years, appropriate medication can delay the
decline of hearing loss.

However, conservative treatments such as nutritional
neurological drugs can't ultimately cure hearing loss caused by
LVAS, cochlear implantation has proved to be one of the best
options to restore the hearing of patients with severe-to-
profound deafness and to help them return to the world of
sound [10]. Cochlear implants have been widely used for
treatment of childhood deafness for more than 20 years, and
they have dramatically changed the treatment and prognosis
for patients with profound sensorineural hearing loss. Deaf
adults and children can be successfully (re)integrated into the
hearing world through a multidisciplinary approach involving
otolaryngologists, audiologists, and speech/language
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pathologists [11]. A study has showed that individuals with
LVAS and hearing loss obtain excellent outcomes with a CI [12].

Conclusion
In this paper, the patient's residual hearing, especially in the

low frequency, has not disappeared but has been retained at
18 months and 30 months after surgery. In addition, the
residual hearing in the right ear after surgery was significantly
improved compared with preoperative at 125 Hz, 250 Hz and
500 Hz frequencies. Two-mode cochlear and hearing aid
interventions can help patient listen better. Now, the patient
in this paper gets along well with his classmates in school and
adapts well to social activities after CI.
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