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Common causes of
Peripheral Vestibular Disease
Vestibular dysfunction is one of the most common presentations of neurological disease
in dogs and cats. The vestibular system can be divided into a central and a peripheral
component and, using the neurological examination, lesions can generally be localised
to one of these components. Investigation of central vestibular dysfunction relies on
advanced imaging of the brain but, in cases with peripheral disease, this is not often
required so these cases can, in many instances, be managed in general practice.
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This article aims to review both lesion localisation within the vestibular system and
the most common conditions causing peripheral vestibular disease. The two most
common diseases causing peripheral vestibular dysfunction - idiopahtic vestibular
disease and otitis media/interna will be discussed in more detail as they are
frequently presented and can often be managed in general practice.
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The vestibular system (VS) is the
component of the nervous system
responsible for maintaining balance and
orientation with respect to gravity and
maintaining the position of the eyes, trunk
and limbs with reference to the position
and movement of the head (de Lahunta
and Glass 2009).
Anatomically, the VS can be divided into
a central and a peripheral component.
The central component includes part of
the brainstem (namely four vestibular
nuclei situated in each side of the rostral
medulla oblongata) and cerebellum (the
floculonodular lobes and the fastigial
nuclei). The peripheral VS is composed
of the receptor organs located in the
inner ear and the vestibulocochlear nerve
(cranial nerve VIII). Collection of vestibular
information starts in the receptors located
in the inner ear (the crista ampularis
and the macula). These special structures
collect information regarding both
dynamic (movement of the head) and
static equilibrium (position of the head).
Both types of receptors have hair cells
on their surface that react in response to
movement of the fluid that fills the inner
ear (the endolymph) whenever there is
movement of the head or via gravity,
ultimately leading to an action potential.
That information is then transmitted
through the vestibular division of the
vestibulocochlear nerve that transports it
to the central vestibular structures.
Diseases affecting the central VS are likely
to require more expensive diagnostic
tests and aggressive treatments as they
are often life-threatening conditions

such as meningoencephalitis, neoplasia,
cerebrovascular accidents, etc (Kent et al.
2009). In contrast, peripheral VS disease
can, in some cases, be diagnosed without
advanced imaging and often requires less
aggressive treatment. The neurological
examination can provide vital information
to help localise the lesion within the VS,
allowing appropriate diagnostic tests to be
utilised depending on lesion localisation
and clinical history.

Localising lesions to the
central or peripheral VS

Patients with vestibular dysfunction will
generally present with at least one of the
following signs which can be seen with both
central and peripheral vestibular disease:
• Head tilt (Figure 1)
• Vestibular ataxia, characterised by
leaning and falling to affected side
(Video 1)
• Vestibular strabismus - ipsilateral ventral
strabismus evoked by elevating the head
(Figure 2)
• Nystagmus - involuntary rhythmic
oscillations of the eyes (Video 2). There
is generally a quick and slow phase of the
oscillations (jerk nystagmus) and the lesion
is typically on the side of the slow phase.
Differentiation between central and
peripheral lesions relies on identifying
neurological deficits associated with
either brainstem or cerebellar disease.
These include:
• Abnormal mentation (such as
obtundation, stupor or coma); these
should be interpreted with care as
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Video 1: Vestibular ataxia
View the video at
www.bit.ly/2Dl81fd
Figure 1: Left-sided head tilt in a cat with chronic
otitis media/interna

Figure 2: Positional (also called evoked) ventral
strabismus of the right eye, evident with elevation
of the head

patients presenting with acute or severe
vestibular dysfunction can feel very
disorientated and therefore appear dull
independent of lesion location
• Postural reaction deficits – this is the
most reliable indicator of a central
location. The ascending proprioceptive
tracts and descending motor tracts
necessary for maintaining normal
postural responses are located in the
brain and spinal cord so peripheral
vestibular lesions should not affect them
• Direction and speed of the nystagmus
– vertical nystagmus is mostly seen
with central vestibular disease, whilst
horizontal or rotatory nystagmus (the
most common directions observed)
can be seen in both central and
peripheral disease. The rate of the
resting nystagmus is generally higher
in peripheral VS compared to central
with ≥66 beats per minute providing a
sensitivity of 85% and specificity of 95%
for peripheral localisation (Troxel et al.
2005). Rarely, some patients may show
change in direction of the nystagmus
with movement of the head (i.e. from
left to right or vice-versa; fluctuations
between rotatory and horizontal do not
fulfil this criteria) and this is suggestive
of central disease.

Video 2: Nystagmus
View the video at
www.bit.ly/2zsswlO

• Multiple cranial nerve deficits, namely
deficits associated with lesions in cranial
nerves V-XII are mostly suggestive of
central disease (more specifically in the
brainstem). The most common clinical
signs associated with these would be
abnormal facial sensation and atrophy of
the masticatory muscles, facial paralysis
and dysphagia. However, associated
single cranial nerve deficits related to
the facial nerve (facial paralysis – Figure
3) or the sympathetic supply to the
eye (Horner’s syndrome – Figure 4)
are more commonly seen in peripheral
disease as these nerves course close to
the tympanic bulla.
In the absence of signs suggestive of central
vestibular dysfunction, a presumptive
diagnosis of peripheral disease can be
made. Although using the neurological
examination is, in most cases, a reliable
way of localising lesions, clinicians
should be aware that some patients
with central disease (such as infarction,
meningoencephalitis and neoplasia)
may not show any signs referable to
that localisation and may therefore be
incorrectly localised to the peripheral VS
(Garosi et al. 2001; Boudreau et al. 2018).
If the underlying condition is progressive,
signs of central VS should develop with

Figure 3: Right-sided facial paralysis. Notice the
laxity of the muscles of facial expression with the
drooping lip on the affected side

Figure 4: Horner’s syndrome in the left eye. Note
the characteristic miotic pupil, enophthalmus with
protrusion of the third eyelid and ptosis of the
upper eyelid

time therefore repeated neurological
examinations are recommended in
patients presenting with signs of
vestibular dysfunction.
Having localised the problem to the
peripheral VS, initial investigation should
start with obtaining a comprehensive
history, determining the speed of onset of
the clinical signs (acute or chronic) and if
these are progressive, wax and wane or are
improving with time. It is also important
to establish if there is any previous history
of head trauma or possible administration
of ototoxic medications. Performing a
thorough otoscopic examination under
sedation or general anaesthesia alongside
radiography of the tympanic bullae
(generally using dorsoventral, left and
right lateral oblique and rostrocaudal open
mouth views) is, in most cases indicated,
although lack of findings in either test
do not exclude a possible otitis media/
interna. Evaluation of thyroid function is
indicated when other causes have been
ruled out or in patients with clinical
signs suggestive of this disease (such as
weight gain, lethargy and poor condition
of the hair coat). If all diagnostic tests
are negative, the most likely diagnosis
is idiopathic vestibular disease; in such
cases, improvement in the absence of
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