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The Role of Robotics in
Rehabilitation Medicine
Over the past decades, technology has gained a key role in
rehabilitation science. Some of the systems originally developed in
research laboratories have become part of standard clinical practice,
whereas others are still used only as part of experimental
interventions. An example of broadly adopted technology is functional
electrical stimulation. Systems to correct foot drop via peroneal nerve
stimulation are a prominent example of technology that has
witnessed broad use in the clinical setting. Other technologies such
as invasive and non-invasive brain stimulation are of great interest to
physiatrists and other rehabilitation specialists but still looked upon as
experimental. Our research t eam has focused its efforts on two
technologies that we see as relevant to rehabilitation medicine,
namely motion tracking technology (i.e., traditional camera-based
systems and recently developed wearable s ensor-based systems)
and robotics (i.e., assistive devices and systems to retrain motor
functions). The primary goal of the lecture is to discuss the adoption
of robotics in rehabilitation medicine and emphasize how the
introduction of new technologies in the clinic has to be based on
careful consideration of the clinical needs to be met and awareness
of the tec hnical challenges associated with the design of systems to
be used in clinical practice. Besides, the lecture will show how the
development of new rehabilitation technologies has the potential for
enabling scientific discoveries of great clinical relevance. We will
discuss recent results of robot -assisted gait training in children with
Cerebral Palsy (CP). CP is a group of neurological disorders caused
by damage t o the brain at birth, during infancy or in early childhood
that affects about 1 in 500 newborns. Diminished gait proficiency is
one of the main physical disabilities in children with CP. Several
studies have demonstrated the beneficial effects of intensive gait
training in children with CP. Robotics has been looked upon as a
means to facilitate the administration of interventions in this
population. Clinical outcomes of robot-assisted gait training in
children with CP are encouraging but they are marked by high
variability across individuals. While very large motor gains are
observed in s ome children, in ot hers the intervention leads to modest
or no motor gains. Motor gains are mediated by learning, which in
turn is the result of adaptations that occur as part of the interaction
between the child and the robot. We have hypothesized that children
who do not respond to robot-assisted gait training have an impaired
ability to generate motor adaptations. We will discuss robot-based
methodologies to quantify motor adaptations, their applicability to
children with CP, the relationship between motor adaptations and
learning, and the use of emerging techniques to facilitate the
generation of motor adaptation strategies.
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