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A two-year-old girl had an alleged trivial 
fall from a chair. There was no loss of 
consciousness or ear bleeding during the 
incident. After the incident, her parents 

noticed she was not responding to sound. She had 
normal hearing and speech development before the 
trauma. There was no history of otalgia or otorrhea. 
Additionally, the parents noticed that child had 
an unsteady gait upon walking, which lasted for  
one week. 

Upon examination, the patient looked 
comfortable. There was no feature of dysmorphism. 
Otoscopic examination appeared normal external 
auditory canals and intact tympanic membranes 
bilaterally. Brainstem evoked response test showed 
absent of wave V at 99 dBnHL bilaterally, suggestive 
of profound hearing loss at high frequencies. 
Similarly, there was no response at 117 dB across all 
frequencies in the auditory steady-state response test, 
which suggested bilateral profound sensorineural 
hearing loss (SNHL). Repeated hearing assessment 

four months post-trauma showed significant 
improvement in her hearing to moderate SNHL. 
Her hearing level improved to mild SNHL at eight 
months post-trauma. High-resolution computed 
tomography (HRCT) of the temporal bone was 
performed as shown in Figure 1.

Question
What is the possible diagnosis?

a) Hypoplastic semicircular canals.
b) Large vestibular aqueduct syndrome (LVAS).
c) Enlarged internal acoustic meatus.
d) Congenital absence of cochlear duct.

Answer
b) LVAS.

D I S C U S S I O N
LVAS is a congenital malformation of the inner 
ear. The prevalence of LVAS was estimated to 
be 13% among pediatric patients with SNHL.1 

a b

Figure 1: High-resolution computed tomography of (a) right and (b) left temporal bone.
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It is characterized by bony enlargement of the 
vestibular aqueduct causing abnormal dilatation of 
the endolymphatic sac. LVAS was also related to 
other inner ear abnormalities or syndromes such as 
Pendred and Waardenburg syndromes.2 There is a 
predilection in females compared to males.1 Most 
patients do not experience hearing loss at birth. The 
nature of hearing loss varies and is either progressive 
or fluctuating, as depicted by interval audiograms;3 
28% suffered from fluctuating hearing loss while 51% 
had stable hearing loss.1 The hearing loss can also be 
precipitated by trivial head trauma, as experienced 
in this case. Serial audiological assessments are 
important in determining the progression of hearing 
loss. On the other hand, vestibular symptoms were 
found in 48% of pediatric patients with LVAS.3

Clinical suspicion is raised when the child 
experiences sudden hearing loss following a minor 
head injury. It is postulated that the auditory 
and vestibular symptoms are contributed by the 
excessive accumulation of the endolymph within 
the enlarged endolymphatic sac, causing increased 
endolymph osmotic pressure. Subsequently, there 
is reflux of the fluid into the vestibule. It causes 
alteration in biochemical activity and destruction 
of the neuroepithelium.2,4 As a result, patients will 
experience hearing loss and vertigo. LVAS is known 
to have a genetic predisposition, with the SLC26A4 
gene associated with this condition.4

The diagnosis of LVAS is made based on 
radiological findings. Therefore, HRCT of the 
temporal bone and magnetic resonance imaging 
(MRI) of the inner ear are important to evaluate 
the abnormalities. HRCT of the temporal bone 
provides details on the bony enlargement of the 

vestibular aqueduct, while MRI of the inner ear 
demonstrates the distension of the endolymphatic 
sac. HRCT alone was sufficient to diagnose LVAS 
because the findings on both imaging produced 
similar sensitivity in detecting this anomaly.5 In 
normal findings, the vestibular aqueduct is hardly 
appreciated in the HRCT. The vestibular aqueduct is 
considered enlarged when the diameter at the midpoint 
is > 1.5 mm.6 In this case, the HRCT of the temporal 
bone showed bilateral enlargement of the vestibular 
aqueducts as outlined by the arrows [Figure 2].

The treatment for LVAS depends on the severity 
of the hearing impairment. The mainstay of the 
treatment is to avoid any precipitating factors, such 
as preventing head trauma.2 Hearing rehabilitation 
is indicated in patients with evidence of hearing 
impairment. Cochlear implantation should be 
considered in patients who do not benefit from 
hearing aids. Although cochlear implant is thought to 
be challenging in LVAS, the incidence of perilymph 
gusher in this condition is relatively small compared 
to cochlear aqueduct anomaly.7 Study had shown 
that the auditory outcome for patients with LVAS 
following cochlear implantation was comparable to 
those without any inner ear abnormality.8
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Figure 2: The red arrows point to the (a) right and (b) left enlarged vestibular aqueducts.
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