Autonomic and Vestibular System Interaction
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Increasing evidences have demonstrated that the vestibular system participates in autonomic regulation, especially adjusting car-
diovascular control during body movement and change in posture. Animals with bilateral vestibular lesion are more susceptible to
posturally related hypotension than vestibularly intact animals. Recent study suggested that acute vestibular neuritis can interfere
with cardiovascular autonomic response in human. In addition to cardiovascular autonomic dysfunction, patients with vestibular le-
sions could also be more vulnerable to respiratory disturbances related to posture such as obstructive apnea. Even sleep disturbance
might be connected with vestibular disorders because neurons in the pontine reticular formation that are critical in switching be-
tween sleep states may be influenced by labyrinthine inputs. This review aims to highlight recent advances on autonomic dysfunction
in the vestibular disorders. It is especially focused on cardiovascular dysfunction as an underestimated sign of vestibular disorders.
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Figure 1. The arterial baroreceptors are mechanoreceptors lo-
cated in the carotid sinuses (innervated by the glossophar-
yngeal nerve, IX) and aortic arch (innervated by the vagus
nerve, X) that respond to stretch elicited by increase in arterial
pressure. Primary baroreceptor afferents provide monosynaptic
excitatory input to the nucleus of the solitary tract. Barosensitive
NTS neurons initiate a sympathoinhibitory pathway that in-
volves a projection from the NTS to interneurons in the caudal
ventrolateral medulla (CVL) that send an inhibitory projection
to sympathoexcitatory neurons located in the rostral ventro-
lateral medulla. The baroreflex-cardioinhibitory pathway in-
volves a direct input from the NTS to a group of vagal pre-
ganglionic neurons located in the ventrolateral portion of the
nucleus ambiguus (NA). These neurons project to the cardiac
ganglion neurons that elicit bradycardia. The baroreflex, via the
NTS, also inhibits secretion of arginine vasopressin by magno-
cellular neurons of the supraoptic (SON) and paraventricular
(PVN) nuclei of the hypothalamus, in part by inhibiting nora-
drenergic cells of the A1 group.
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Figure 2. Beat to beat BP and HR recording in a patient with acute vestibular neuritis. During the tilting, there was persistent orthostatic
hypotension in acute vestibular neuritis (A). Follow up tilt test performed 2 weeks after onset of symptom showed no orthostatic hypo-
tension during tilting (B).
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