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Case Report

A Peculiar Case of Hearing Loss Followed Years Later by Tinnitus and
Vertigo
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Abstract
Vestibular paroxysmia (also known as disabling positional vertigo) is a clinical syndrome generated by a
symptomatic neurovascular compression of the eighth cranial nerve. Although doubted by some authors, this
syndrome must be suspected in presence of brief spells of positional vestibular symptoms associated with temporary
or permanent but worsening cochlea-vestibular symptoms and signs, not explained by other diseases. We report
a case of a 20-year-old girl affected by permanent sensorineural hearing loss on the right since the age of 4-5
years, who subsequently developed intermittent low pitch tinnitus on the right ear and spells of vertigo or dizziness
generated by position or physical activity. Angio-MRI of the brain showed a singular neurovascular contact between
the right vertebral artery and the right eighth cranial nerve. The excellent response to carbamazepine confirms the
presence of this syndrome.
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Introduction
Vestibular paroxysmia [1], also known as disabling positional
vertigo [2], is a severe and often difficult to diagnose clinical syndrome
generated by a symptomatic neurovascular compression of the eighth
cranial nerve. Although doubted by some authors [3,4], this syndrome
must be suspected in presence of brief spells of vestibular symptoms
associated with temporary or permanent but worsening cochleavestibular symptoms and signs, not explained by other diseases.
Diagnostic criteria [1] are the following:
(A) Short attacks of rotational to-and-fro vertigo lasting seconds to
minutes;
(B) Attacks frequently dependent on head positions and
modification of the duration of the attack by changing head
position;
(C) Hyperacusis or tinnitus permanently or during the attack; and
(D) Measurable auditory or vestibular deficits by neurophysiological
methods. Angio-MRI of the brain showing neurovascular
compression and efficacy of carbamazepine represents a direct
and indirect confirm of the diagnosis, respectively.

Case Report
A 20-year-old woman was admitted for positional paroxysmal
vertigo and dizziness occurred from the age of 14-15 years and positional
low pitch tinnitus on the right ear occurred from the age of 7-8 years.
She refers both symptoms are mainly generated by a particular position
(more frequent in supine right head than supine right lateral position)
and persist as long as she maintains the position; sometimes, same
symptoms are generated by physical activity, often preceded in such
cases by right visual tilt. Particularly interesting is the presence, since
the age of about 4-5 years, of right sensorineural hearing loss probably
due to mumps virus. The patient, who has never had episodes of loss
of consciousness, suffers also from migraine without aura and refers
motion intolerance.
In April 2009 the patient underwent a first neurological, vestibular
and Pure Tone Audiometry (PTA) at the audiological and vestibular
unit of her city of residence. Neurological, vestibular examination, brain
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MRI and Electroencephalogram (EEG) were normal: PTA showed a
right sensorineural hearing loss (Figure 1). On that occasion, she was
diagnosed with Benign Paroxysmal Vertigo of childhood (BPV), but 13
months of preventive therapy with flunarizine had as a result the only
reduction of motion intolerance, while the vestibular symptoms and
tinnitus continued unchanged. In October 2010 the patient underwent
a second complete evaluation at another audiological and vestibular
unit: the clinical findings were superimposed on the previous except for
the right hearing loss, which was slightly worse. In this second occasion,
she was diagnosed with Delayed Endolymphatic Hydrops (DEI), but 11
months of low-salt diet and therapy with steroids and diuretics had no
effect on symptoms.

Results and Discussion
In March 2011 we evaluated for the first time the patient who
underwent neurological, vestibular and Pure Tone Audiometry
(PTA). The neurological examination was normal as well as an
EEG performed both under standard conditions both after sleep
deprivation. The vestibular examination was performed with infrared video-nystagmography (Ulmer VNG, Marseille, France) and it
included: observation of spontaneous (subject in the upright position),
positional (subject in the supine, in head and body left side, in head
and body right side, and in supine with head hanging in the center
position), positioning (Dix-Hallpike and Pagnini-McClure test) [5-7]
and post horizontal head-shaking nystagmus [8,9]; head impulses in the
horizontal plane [10]; hyperventilation test [11,12]; bithermal binaural
caloric test [13]; and ocular and cervical vestibular evoked potential
(o-VEMPs and c-VEMPs) [14-16]; horizontal and vertical smooth
pursuit, horizontal and vertical saccades and gaze-evoked nystagmus in
eccentric positions in light. PTA (Amplaid 131) and Brain Stem Evoked
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Response (BSER) (Amplaid MK 22) were performed. The vestibular
examination performed several times showed always a mixed
horizontal torsional nystagmus, beating to the left and with the top pole
beating toward the left ear in supine and mainly in head and body right
lateral; interestingly, the nystagmus increased the slow phase angular
velocity in supine right head respect to head and body right side. The
Horizontal Head-Shaking Test (H-HST) generated a mixed horizontal
torsional nystagmus, beating to the left and with the top pole beating
toward the left ear. The Halmagyi and Curthoys test was pathological
on right. The hyperventilation generated a mixed horizontal torsional
nystagmus, beating to the right and with the top pole beating toward
the right ear. The bithermal binaural caloric test showed a right caloric
vestibular deficit gradually increasing in subsequent evaluations (from
46% in the first evaluation to 68% in the last one performed in May
2013). c-VEMPs and oVEMPs were normal on left while were of low
amplitude and absent on the right, respectively.
Smooth pursuit and saccade test were always normal; gaze-evoked
nystagmus in eccentric positions in light was always absent. PTA
showed a right sensorineural hearing loss (Figure 2), with hearing
threshold significantly worse compared to the previous examination.
BSER were normal in left ear and absent in right ear. We concluded
for the presence of a right cochleovestibular deficit, with temporary
recovery of vestibular function on hyperventilation test. Based on these
findings, it was decided to refer the patient to angio-MRI of the brain,
with attention to the right Internal Acoustic Canal (IAC). The neuroradiologist describes the finding in this way (Figures 3 and 4): “The Left
Vertebral Artery (LFA) draws an arc convex to the right, crossing the
Right Vertebral Artery (RVA), and keeping, until the entrance of the
Basilar Trunk (BT), a position “far right” of the right vertebral artery.
The LVA occupies the physiological course of the RVA, which is forced
to move medially, to run along the right side of the medulla and to
spread apart the ponto-medullary sulcus up to intercept the VIII nerve
emergency. In this extraordinary case, the neurovascular compression
of the right eighth cranial nerve is not directly determined by the
abnormal blood vessel (the LVA in this case), but by the contralateral
vessel (the RVA!), forced to move due to the presence of the intrusive
brother”. On these bases, we started a treatment with 400 mg daily of
carbamazepine. A month after taking the drug, the vestibular symptoms
are gone and the excellent response to therapy confirms the presence
of vestibular paroxysmia. The patient still takes the carbamazepine
and she is subject to follow up to assess the evolution of cochlear and
vestibular deficits.

Figure 2: Pure tone audiometry performed in February 2013, showing a
worsening right sensorineural hearing loss.

Figure 3: Angio RM (TOF 3D) that shows the intersection of the two
vertebral arteries (LVA: Left Vertebral Artery; RVA: Right Vertebral Artery;
BT: Basilar Trunk).

Figure 4: MRI, TRU-FI- T2*W, coronal. The left vertebral artery (LFA) deals
with the physiological course of the right vertebral artery (RVA), which is
forced to move medially up to intercept the right VIII nerve emergency.

Conclusion

Figure 1: Pure tone audiometry performed in April 2009, showing a right
sensorineural hearing loss.
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Existence of vestibular paroxysmia is still not universally accepted
due to lack of reliable diagnostic criteria and specific finding, insufficient
exclusion of other disorders, and the frequency of asymptomatic
neurovascular contacts in MRI and postmortem studies in more
than 20% of healthy individuals. On the other hands, a symptomatic
neurovascular compression should be considered in presence of brief
spells of positional vestibular symptoms and temporary or permanent
but worsening cochlea-vestibular symptoms and signs, not explained
by other diseases, as in our patient happens: spells of vertigo or
dizziness and tinnitus generated by particular head positions and
physical activity, progressive sensorineural hearing loss and vestibular
deficit in the same ear, temporary recovery of right vestibular function
on the hyperventilation confirming the presence of a progressive but
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not definitive damage, as in neurovascular compression that has not
yet determined the complete loss of nerve function. An angio-MRI of
the brain confirms the presence of neurovascular compression of the
right eighth cranial nerve. An element that makes further interesting
our case is the presence of eighth cranial nerve “weakened” by a
previous viral injury, a fragility that could help to make symptomatic
the neurovascular compression.
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