
responses are measurable in the leg muscles, beginning 110
milliseconds after a perturbation. Forward motion of the center of
mass provides propulsive force for stepping, but failure to maintain
the center of mass within stability limits results in falls. The anatomic
substrate for dynamic balance has not been well defined, but the
vestibular nucleus and midline cerebellum contribute to balance
control in animals. Patients with damage to these structures have
impaired balance while standing and walking.

Standing balance depends on good-quality sensory information
about the position of the body center with respect to the
environment, support surface, and gravitational forces. Sensory
information for postural control is primarily generated by the visual
system, the vestibular system, and proprioceptive receptors in the
muscle spindles and joints. A healthy redundancy of sensory afferent
information is generally available, but loss of two of the three
pathways is sufficient to compromise standing balance. Balance
disorders in older individuals sometimes result from multiple insults
in the peripheral sensory systems (e.g., visual loss, vestibular deficit,
peripheral neuropathy) that critically degrade the quality of afferent
information needed for balance stability.

Older patients with cognitive impairment appear to be particularly
prone to falls and injury. There is a growing body of literature on the
use of attentional resources to manage gait and balance. Walking is
generally considered to be unconscious and automatic, but the
ability to walk while attending to a cognitive task (dual-task walking)
may be compromised in the elderly. Older patients with deficits in
executive function may have particular difficulty in managing the
attentional resources needed for dynamic balance when distracted.

DISORDERS OF GAIT
Disorders of gait may be attributed to neurologic and nonneurologic
causes, although significant overlap often exists. The antalgic gait
results from avoidance of pain associated with weight bearing and is
commonly seen in osteoarthritis. Asymmetry is a common feature of
gait disorders due to contractures and other orthopedic deformities.


