BOX 29.1

VESTIBULAR PLASTICITY

The experience of sailors getting their “sea legs” demonstrates that postural reflexes and balance can adapt over time to produce better performance in new circumstances. Clear evidence for this comes from the study of postural control in astronauts. After a space flight, astronauts rely more heavily than before on visual cues for postural orientation, and they show degraded performance in their responses to disturbances generated by a posture platform. Sway during standing is increased dramatically when visual cues are removed, and the body segments move in a less coordinated manner than before space flight. Nonetheless, the performance of astronauts after the experience of space flight is quite remarkable; they are able to balance adequately within hours of landing and regain their preflight postural performance within a few days. 

The behavioral strategies and cellular mechanisms that mediate compensation for vestibular loss have been studied in animal models. Following unilateral labyrinthectomy (surgical removal of the inner ear), animals exhibit transient postural impairments, such as rolling and tilting toward the side of the lesion, which resolve within hours. Two distinct mechanisms account for the rapid recovery of postural stability despite the persistent impairment of vestibular function. First, the influence of the remaining senses that signal self-motion—proprioception and vision—increases rapidly following vestibular loss. Second, cellular mechanisms of plasticity in vestibular nucleus neurons enable the available sensory signals to recalibrate postural reflexes. 
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