
OFF BALANCE: VESTIBULAR DISEASE – PETER EARLY 
 

Anatomy 

The vestibular system is responsible for the maintenance of balance and equilibrium.  The CNS processes 

these signals and combines them with other sensory information to estimate head and body position.  

The semicircular canals are located within the petrous temporal bone and are composed of three bony 

canals containing membranous ectoderm structures filled with fluid (endolymph). Movement of 

endolymph is transmitted to the brain via the vestibular nerve.  The vestibular nerve enters the brainstem 

and terminate in the vestibular nuclei.  Projections from the vestibular nuclei travel to centers controlling 

extensor tone of the limbs, cerebellum, cortical vestibular areas, vomiting centers, and the nuclei of 

cranial nerves III, IV, and VI, via medial longitudinal fasciculus to coordinate eye movement.   

The cerebellum is responsible for coordination and modulation of movements (head, trunk and limbs).  

The cerebellum is positioned over the fourth ventricle and it consists of a central median area (vermis) 

and two lateral hemispheres.  The cerebellum is further divided into the large body of the cerebellum and 

the small flocculonodular lobe.  Projections to the flocculonodular lobes serve to coordinate movements 

of the eyes and limbs with movement of the head.  The cerebellum is attached to the brainstem by three 

groups of neuronal process called the cerebellar peduncles. The caudal cerebellar peduncle attaches to 

the spinal cord and medulla, the middle cerebellar peduncle attaches to pons and the rostral cerebellar 

peduncle attaches to mesencephalon. 

 

Clinical Signs 

The principal clinical signs of vestibular dysfunction include ataxia, head tilt, nystagmus, and strabismus.  

Vestibular quality ataxia is characterized by drifting, leaning, falling, rolling and circling (tight).  Head tilt 

is described as deviation of the head on the horizontal plane.  Nystagmus consists of abnormal 

movement of the eyes, usually characterized by a fast and slow phase of movement.  Nystagmus is 

typically described as horizontal, vertical or rotatory.  Lack of normal physiologic nystagmus is 

infrequently noted.  Strabismus, abnormal position of the eyes, is often seen, and is commonly 

ventrolateral deviation.  Occasionally, patients may have nausea, vomiting or in appetence.   



Peripheral vestibular disease results in head tilt, horizontal or rotatory nystagmus, and positional ventral 

strabismus with no evidence of brainstem signs, postural reaction, proprioceptive or motor deficits. The 

head tilt is towards the side of the lesion. Occasionally, the patient may also have facial nerve paresis or 

paralysis and or Horner syndrome (miosis, ptosis, enophthalmos and elevated third eyelid).  

Patients with central vestibular dysfunction typically have concurrent reduced or absent postural 

reactions, hemi or tetraparesis, additional cranial nerve deficits and or altered mentation.  Nystagmus 

maybe horizontal, rotary, vertical or change direction with different head positions. The head tilt is 

generally towards the side of the lesion but occasionally may be away from the lesion if there is 

cerebellar involvement (paradoxical vestibular dysfunction).   

Bilateral vestibular dysfunction is very uncommon in the dog, but may occur with involvement of the 

vestibular nerves peripherally on both sides.  These patients typically have a low posture, ataxia, wide 

back and forth head excursions but lack a head tilt or spontaneous nystagmus.  

The cerebellum controls unconscious proprioception and the coordination and smoothing out of 

movement (rate and range).  Patients with cerebellar dysfunction typically have ataxia, tremors, 

hypermetria, a wide-based stance, and ipsilateral menace deficits. Some patients may display head 

tremors that worsen with goal-directed activity such as eating or drinking (intention tremor) or a whole 

body sway from side to side (titubation). Weakness is not typically a feature of cerebellar disease.  The 

cerebellum is intimately connected to the vestibular system and it is common for patients to have gait 

disturbances with overlapping features, what I refer to as cerebellovestibular quality ataxia. 

Diagnostics 

A diagnostic plan for a patient with vestibular signs is influenced by whether we believe the lesion is 

peripheral or central in nature.  In patients with suspected peripheral disease, perform an otic exam. 

Computed tomography (CT) and magnetic resonance imaging (MRI) are very useful tests to evaluate the 

tympanic bullae, inner ear structures and brainstem (MRI). A myringotomy with culture and cytology 

may be performed if the patient appears to have fluid or soft tissue within the bulla on imaging.  A 

chemistry profile and thyroid panel are recommended in most patients with vestibular signs to rule out 

the diagnosis of hypothyroidism.  Idiopathic vestibular disease is diagnosed based on signalment, clinical 

signs, ruling out other etiologies and clinical improvement with supportive care and time. 



In patients with suspected central vestibular disease and or cerebellar signs, MRI and CSF analysis are 

highly recommended. Infectious disease testing on blood and CSF samples should also be performed 

unless an obvious neoplasia is diagnosed on MRI. 

Differential Diagnosis and Therapeutics 

Treatment should always be directed at the underlying etiology, although some patients retain mild 

residual vestibular signs despite appropriate treatment (e.g. residual head tilt). 

Peripheral Vestibular 

Idiopathic: Common.  Typically described in geriatric dogs with an acute onset of peripheral vestibular 

signs.  Often referred to as old dog vestibular disease or geriatric vestibular disease.  Also seen in cats. 

Patients with idiopathic vestibular disease improve with supportive care over days to weeks.    

Otitis media/interna: Common. Typically a bacterial infection from the external ear canal but can also 

occur through the auditory tube.  Otitis media/interna is treated with appropriate or broad spectrum 

antibiotics for at least 8 weeks.  Refractory otitis cases may require surgical intervention. 

Neoplasia: Less frequent. Typically involve tumors of the adjacent bone or soft tissue structures. In 

patients with neoplasia causing peripheral vestibular disease, surgery, radiation and chemotherapy may 

be recommended.   

Trauma: Uncommon.  

Hypothyroidism: Rare but always mentioned.  Appears to involve metabolic dysfunction in the nerve 

fibers or compressive neuropathy secondary to mucinous soft tissue deposits. In patients with 

hypothyroidism, signs often slowly improve with levothyroxine administration.   

Central Vestibular or Cerebellovestibular Dysfunction 

Meningoencephalitis: Common.  Typically GME/MUE but infectious etiologies are possible and need to 

be ruled out. Infectious meningoencephalitis is treated with long term combinations of antibiotics 

(Clindamycin, Doxycycline, TMS and or Ciprofloxacin).  GME/MUE see proceeding. 

Neoplasia: Common.  Neoplasia of the brainstem are frequently meningioma or choroid plexus tumors. 

Surgical access to the brainstem is often limited but radiation and chemotherapy may be recommended. 



Cerebrovascular: Common. Similar to people, ischemic vascular event are more common than 

hemorrhagic.  The underlying etiologies for vascular events are broad but not frequently found. Patients 

with cerebrovascular accidents typically improve with supportive care, antiplatelet therapy, 

rehabilitation and time.  If an underlying etiology is diagnosed, treat the underlying disease. 

Anomalous: Uncommon. COMS or Chiari-like malformation or quadrigeminal cystic lesions in the region 

of the cerebellum and cerebellomedullary junction may lead to central vestibular signs but are often an 

incidental findings. 

Toxic: Metronidazole intoxication: Uncommon. Typically higher doses for longer periods of time. For 

patients with metronidazole toxicity discontinuing therapy and start diazepam therapy. 


