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Abstract: Stroke affects more than one million people in the EU and more than 700.000 in the U.S. each year.
Furthermore, there are approximately half a million new cases of spinal cord injuries (SCI) all over the world every
year. During conventional (i.e. manual) training, the intensity of functional therapy appears to be inadequate.
Treatment duration is so short that hospitalized patients are inactive for more than 90% of the day. Outpatients
receive even less treatment. The low incidence of therapy might be explained by health-economic arguments, but
it is elusive from a pure clinical or therapeutic point of view: it has been clearly shown that greater intensity of
training leads to a better therapeutic outcome and a reduction of impairment level. It is also well known that infants
and little children are active during the maijority of their waking hours and even partly during sleep in order to learn
walking and grasping movements in an effective manner. Robot-assisted arm and gait training can increase the
duration and number of training sessions as well as the number of movement repetitions per session (training
intensity). Furthermore, robotic systems enable repetitive training, increase patient motivation and provide
quantitative measures supporting the assessment of the rehabilitation progress. In the last years, several studies
have shown that robot-aided rehabilitation has the potential to outperform conventional therapies: robots do lead to
more effective and more efficient neurorehabilitative training results, when being applied in an intensive and
patient-cooperative way. The challenge of future rehabilitation will be to identify those ,responders” that show a
good effect on the therapy, provide an individual prognosis an adapt the training paradigms to the individual patient
in such way that the training outcome can be maximised. This talk will present some examples of novel robotic
systems that can improve the effect of neurorehabilitation training in stroke and SCI patients.
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