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Abstract

Introduction: Bilateral vestibular areflexia is a rare pathological entity whose most frequent
etiology is drug ototoxicity. We report an unusual case of bilateral vestibular areflexia complicating
acute otitis media through which we raise the difficulties of diagnosis and therapeutic management
of this pathology.

Keywords: Bilateral vestibular ataxia; Bilateral
vestibulopathy; Otitis media; Peripheral vertigo

Case Report: 57-year-old Tunisian patient who consults for a loss balance associated with
earache and hearing loss. Initial clinical examination revealed bilateral acute otitis media with a
right harmonious vestibular syndrome and normal neurological examination. The diagnosis of
post-otitis labyrinthitis was retained. The patient was put on antibiotics and corticosteroids. The
evolution was marked by the persistence of instability in darkness and oscillopsia; vestibular
explorations concluded with bilateral vestibular areflexia. MRI concluded to posterior labyrinthitis
and eliminated central neurological involvement. The patient was kept under betahistine. The
tympanic cavity was drained by a tympanic aerator on both sides. Vestibular rehabilitation was
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started quickly. Gradual improvement was obtained of autonomy with persistent oscillopsia.

Conclusion: Bilateral vestibular areflexia poses diagnostic problems based on anamnestic
and clinical arguments and vestibular explorations. The therapeutic management is delicate,

vestibular reeducation occupies a primordial place.

Introduction

Bilateral vestibular areflexia (BVA), also known as bilateral
vestibulopathy, bilateral vestibular weakness or bilateral
vestibular dysfunction is a rare pathological entity of recent
individualization [1,2]. Its prevalence is globally estimated at
28/100,000H by Ward, et al [3], and it represents only 0.7% of
all consultations in an otolaryngology department [2].

The diagnosis of BVA is a real challenge for clinicians
[4] because various systemic and neurologic diseases may
present with bilateral vestibular loss [2,5].

The most common etiologies for BVA are: ototoxicity/
ototoxic drugs (particularly aminoglycoside antibiotics),
bilateral Méniére’s disease, bilateral vestibular neuritis,
meningitis, autoimmune inner ear disease, and bilateral
vestibular schwannomas (particularly in patients with
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neurofibromatosis type 2) [2,4,5]. Rarer entities such as
neurosyphilis, superficial siderosis, neurosarcoidosis,
congenital malformations of the vestibular end organs, head
injuries and trauma, “cerebellar ataxia, neuropathy, vestibular
areflexia syndrome (CANVAS)” can be listed as possible causes
of BVA [2,4,5], and the etiology of these dysfunctions remains
unknown in approximately 50% of cases [2,4,5].

Acute otitis media remains an exceptional and often
overlooked etiology of BVA [1-5].

We report an unusual case of BVA complicating acute otitis
media in a 57-years-old Tunisian woman.

Case report

A 57-years-old Tunisian woman, presented with a sudden
loss of balance with nausea and vomiting, earache, tinnitus
and deafness. Vestibular examination found a horizontally
rotational left nystagmus (grade III), with index fingers
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deflected to the right. The neurological examination was
normal. The otoscopic examination showed bilateral eardrum
congestion without perforation. The diagnosis of post otitic
labyrinthitis was accepted, the patient was treated with
cefpodoxime, corticosteroids and acetyl-leucine. After a
week, the patient described oscillopsies and could not feel the
ground under her feet. Tonal audiometry (audiogram) noted
pure transmissive deafness with a threshold at 30 dB on both
sides. Videonystagmography (VNG) noted a spontaneous
left nystagmus with vestibular diplegia on caloric and rotary
tests (Figures 1-3). At video head impulse testing (VHIT), a
significant drop in all earnings was noted and concluded that
all channels had been reached (Figure 4). Magnetic resonance
imaging (MRI) with T1, T2, and FLAIR sequences noted filling
of the posterior cavities of the middle ear with a decrease in
signal of the posterior labyrinth without signs of a labyrinthine
fistula (Figure 5). There were no other abnormalities in the
cerebral, cerebellar, or acousto-facial bundle on either side.
The patient was kept on betahistine. The tympanic cavity
was ventilated by the installation of a transtympanic aerator
(T-Tube) on both sides. Vestibular rehabilitation was initiated
after 15 days in the face of persistent discomfort at the rate
of 3 sessions per week for a period of 6 months. The vertical
optokinetics technique and dynamic visual acuity were used to
decrease visual dependence and the active dynamic movement
technique on a soft plane to decrease oscillopsies. A gradual
improvement in autonomy was noted with a decrease in
oscillopsia and perfect autonomy during ambulations at home
and outside. After 15 months, the patient resumed an almost
normal activity with driving a car, daily walk swimming in
the pool without incidents. However, she describes a hint of
instability. The control VNG and VHIT (Figure 6) did not show
improvement in vestibular function, only the gain of the right
upper channel was improved
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Figure 2: Vestibular diplegia on caloric test.
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Figure 5: T2-weighted axial brain and ponto-cerebellar angle (PCA) MRI: bilateral
filling, especially on the left, of mastoid cells with APC integrity and labyrinthine
hyper signal.
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Figure 6: Control VHIT, improvement of the gain of the right anterior channel.

Discussion

The post-otitis infectious etiology of BVA israre [2,4,5], and
is seen mainly in the course of chronic otitis media [6]. Indeed,
only three cases of otitis was found in the small Chinese series
of 42 patients with bilateral vestibular weakness [4], but no
case secondary to otitis was noted in Hain, et al. series of 213
patients followed for BVP [2].

Its main symptoms are postural imbalance, instability
in walking, deficits in spatial memory and navigation [7],
aggravated in the dark and/or by walking on uneven ground.
No symptoms appear under static conditions. Oscillopsies
during head and body movements are also major symptoms
[2,8]. Theabsence ofanintenserotatory character ofthe vertigo
as it would be during the brutal vestibular deafferentations
is due to the concomitant involvement of the two vestibules
[2,6-8]. In our case, the significant imbalance dominated the
clinical picture. The patient described hearing loss which was
of the transmissive type. The preservation of normal cochlear
function and the purely vestibular involvement makes our
original observation, to our knowledge unique in the literature.

Vestibulo-ocular (VOR) and vestibulo-spinal reflex
deficits during BVA lead to impaired orientation, navigation
and spatial memory during movements of the head at high
acceleration, which results in an oscillopsia induced by head
movement and reduced dynamic visual acuity [2,6-8]. In the
absence of visual and proprioceptive signals, patients lose
their sense of verticality and become disoriented. Spatial
learning performance is delayed due to anatomical and
functional changes in hippocampal formation [7]. For the
diagnosis of BVA, vestibular explorations are essential [9].
According to Barany’s criteria, the diagnosis is made on
reduced or absent gains on the VHIT affecting the horizontal
channel (< 0.6), reduced responses on the caloric test with a
sum of the responses less than 6°/sec and a reduction VOR
with a gain < 0.1 during sinusoidal stimulation on a rotary
chair (0.1Hz, Maximum speed of 50°/sec) [7]. All these criteria
are met in the case of our observation.
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Imaging is essential in the etiological assessment [10].
On the MRI, the FLAIR and particularly delayed 3D-FLAIR
sequence allows an analysis of the brain parenchyma and the
inner ear [10-12]. In addition, functional MRI (fMRI) would
be very useful for the diagnosis of BVA by showing increased
brain responsivity to galvanic vestibular stimulation [11].

The management of BVA is delicate. Vestibular
rehabilitation has an important role [2,5]. Bilateral vestibular
involvement justifies optokinetic stimulation. Exercises on
a rotary chair are irrelevant [13]. Rehabilitation is based on
the use of the optokinetic stimulation generator, the work
of vestibulo-spinal reflexes with eyes open and closed on
a stable and unstable plane, the work of walking on more
or less stable ground with decrease in the lift polygon and
the work of dynamic visual acuity [14,15]. Recently, new
techniques have been proposed for the management of this
disease: cognitive rehabilitation/training and noisy galvanic
vestibular stimulation are two emerging treatment options
for BVA which seem to be very promising, particularly for
improving gait performance [16,17].

Conclusion

BVAposesdiagnosticproblemswhicharebased on currently
well-defined arguments and must be sought by history, clinical
examination and especially vestibular explorations.

Therapeutic management is delicate. Vestibular rehab-
ilitation occupies a primordial place and allows resolution of
symptoms and improvement of functioning in the medium
term.

Acute otitis media remains an exceptional and unusual
etiology of this bilateral vestibulopathy. It deserves to be known
by any healthcare professional to avoid delayed diagnosis.
Early diagnosis is the only guarantee of a good prognosis since
this etiology is one of the rare treatable causes of this disease.
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