Vestibular disease.
What is vestibular disease?
Vestibular disease (or vestibular syndrome) is a term given to describe the presenting signs associated with injury to the balance centre. This is akin to vertigo in humans. 
Which animals suffer from vestibular disease?
Any animal can suffer with vestibular disease however, commonly affected animals include: geriatric dogs, dogs with a previous history of itchy skin/ear disease and cats with a previous history of respiratory disease. For dogs, both the spaniel and bulldog breeds are overrepresented.
What are the signs of vestibular disease?
The most common signs associated with vestibular disease in dogs and cats include head tilting, wobbly walking (with a loss of balance, often to one side -  this may cause a complete inability to walk without support), nystagmus (spontaneous or positional flickering of the eyes in a horizontal, vertical or rotatory direction) and strabismus (abnormal positioning of the eye).
The onset of signs can vary, but most commonly is acute (sudden). Signs can appear very dramatic, particularly when they are sudden in onset, with many owners referring to signs as ‘having a stroke’. Affected animals may also show signs of salivation, nausea and vomiting. Appetite is often reduced.
Dependent on the underlying cause, additional signs may also be seen alongside balance centre dysfunction (see below).
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A dog with vestibular disease showing a head tilt

What are the common causes of vestibular disease in dogs and cats?
The balance centre (vestibular system) is divided into central (within the brain) and peripheral (outside the brain; including the nerves and the ear) components. The common causes of vestibular disease are categorised based on those associated with central or peripheral vestibular system disturbances.
Common causes of peripheral vestibular disease include:
	> Idiopathic vestibular syndrome (also known as geriatric vestibular disease) – this is a balance centre disturbance with an unknown underlying cause. It is the most common cause of vestibular disease in dogs and most commonly affects older dogs (median age of diagnosis 12.68 years in a recent UK study). It may be seen alone or together with drooping of the face, due to involvement of the facial nerve.
	> Otitis media/interna (middle/inner ear infection) – this is a balance centre disturbance secondary to infection of the middle and inner ear. It is common in dogs with a previous history of external ear disease however, it can be seen in dogs with no history of ear/skin disease. In cats, otitis media/interna is most commonly associated with a previous history of respiratory disease. Signs of balance centre dysfunction may also be accompanied by signs of uneven pupil size, protrusion of the third eyelid and drooping of the face.
Common causes of central vestibular disease include:
	> Ischaemic infarct (‘strokes’) – strokes are a common cause of balance centre disturbance in dogs and a rarer cause in cats. Most strokes in cats and dogs are ischaemic in nature, meaning they occur secondary to blockage of a vessel supplying the brain (rather than due to a bleed). Signs are often sudden in onset, lateralising and improving.
	> Neoplasia (a tumour) – a tumour affecting the brain is a possible cause of balance centre problems in both dogs and cats. It more commonly affects older animals, but can be seen in younger animals. Onset is often slower than in cases of stroke or idiopathic disease and balance problems may be seen alongside changes in behaviour/mentation, weight loss and systemic ill-health.
	> Infection/inflammation – both immune-mediated inflammatory brain disease (e.g. MUO in dogs) and infectious brain disease (e.g. FIP in cats) are commonly associated with balance centre disturbances in young adult dogs and young cats. 
How is vestibular disease diagnosed?
Following initial clinical and neurological examination, your vet will try to determine the most likely cause of the balance centre disturbance. In general practice, the most common cause is idiopathic vestibular syndrome and further investigations are not necessary in many of these cases. Your vet may therefore recommend symptomatic management initially and further investigations if there is a lack of improvement after 5-7 days.
For all other causes of vestibular disease in dogs and cats, advanced imaging is often recommended as the next step of further investigations. MRI is the imaging modality of choice in many cases as it allows good visualisation of the structures of the brain and of the external, middle and inner ears. This is performed under a general anaesthetic. Based on the imaging findings further investigations recommended may include:
	> CSF tap – sample of the fluid that bathes the brain and spinal cord (akin to a lumbar puncture but often performed right at the top of the neck, behind the head, in cases of balance centre problems). This can then be assessed for markers of inflammation, infection and some tumours.
	> Myringotomy – sample of the middle ear (done by piercing the ear drum to take a sample of the fluid within the ear). This is often then sent for cell analysis, culture and sensitivity. 
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MRI of the head in a dog with vestibular disease showing an infection within the middle and inner ear on the left side of the image (red arrow)
Depending on the results of the above investigations, further diagnostics may also be recommended and could include CT of the chest and abdomen (e.g. to check for cancer and infection) and specific blood tests.
What are the treatment options for vestibular disease?
Treatment options are dependent on the underlying cause, with treatment for the most common causes shown below:
	> Idiopathic vestibular syndrome – symptomatic treatment only (anti-sickness injections or tablets, nutritional and fluid support, eye lubrication and nursing).
	> Otitis media-interna – medical treatment with antibiotics (based on culture and sensitivity results) +/- short courses of steroid treatment. Surgical treatment is indicated in some cases.
	> Ischaemic infarcts – symptomatic treatment as for idiopathic vestibular syndrome +/- treatment directed at a underlying cause (e.g. blood pressure management, hormonal disorders, cancers etc)

What is the prognosis for dogs with vestibular disease?
The prognosis for dogs with vestibular disease is again dependent on the underlying cause. The prognosis for dogs with idiopathic vestibular syndrome is excellent. Some dogs may be left with mild residual deficits (e.g. head tilt) but are expected to make a good recovery over the coming days/weeks. Relapses are possible.
The prognosis for animals with otitis media-interna is also considered good, with clinical response to antibiotics expected. In severe or relapsing cases, surgery is recommended. Again, animals may be left with permanent deficits (e.g. head tilt).
The prognosis for dogs with an ischaemic infarct is considered good however, relapses are possible. Investigations into possible underlying causes is recommended (found in around 50% of dogs and >80% of cats), and treatment into that underlying cause is recommended where possible. Prognosis may also therefore depend on the underlying trigger. 
[bookmark: _GoBack]The prognosis for balance centre disturbances secondary to cancerous or inflammatory causes is dependent on the type of cancer or cause of inflammation. More specific information would be provided based on the results of diagnostic test following referral investigations.
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