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Editorial

Brain disorders resulting from pathological conditions such as
CVA, Parkinson, Down’s syndrome, traumatic brain injury, and CP
are common. These pathologies, frequently effects the function of
upper and lower limbs causing spasticity, atrophy and difficulties to
move hand and leg, thus affecting the upper limb trajectories and
ability to grasp, grip, reach, manipulate objects, and affecting the lower
limb trajectories and ability to step up and down, walk, and kick a ball.

Motor learning and motor control are the two main mechanisms
responsible for enhanced functional performance after a stroke [1]. In
contrast, increased use of compensation strategies is characterized by
using different movement patterns than normal to facilitate
accomplishment of daily motor tasks. Therefore, overall
improvements in motor performance should be attributed to a
combination of these two mechanisms [2].

Traditionally, therapy to improve movements and functions mainly
used 'facilitation approach’ such as neuro-developmental treatment
(NDT) which strives to facilitate normal movements through the use
of therapeutic handling. The recovery of movement patterns toward
the pre-injury state, manifested by increased ability to isolate the
movements of the hand, forearm, arm, hip, knee and ankle,
accompanied by various structural and physiological changes within
the brain. Therefore, NDT emphasizing a great deal of training time,
repetitions, lot of handling to reduce muscle tone, and guidance to
produce a desired movement, that can directly result to better
performance in activities of daily living, and indirectly lead to increase
social integration and can thus produce a better quality of life.

For the last few decades, a task-oriented exercise approach [3] has
been recommended over neuro developmental therapy to facilitate
motor recovery. This approach is based on a systems model of motor
behavior that integrates factors related to the client, the task and the
environment and their influence on motor performance.

Moreover, researchers have recently begun to investigate a novel
application of robotics [4,5] as a potential modality to enhance neuro

rehabilitation that leverages the power of neuro-plasticity but using
error augmentation approach [6].

In this paradigm the robotic computer singles out and magnifies the
subject’s movement errors from a desired trajectory, alters the visual
feedback of the movement trajectory, hence emphasizing the visual
and sensory feedback, and utilizes erroneous feedback to enhance
motor recovery, and consequently forcing the patients to strengthen
their motor control. This feedback is counterintuitive and differs
greatly from the standard level of care such as NDT. In addition to the
above scientific justifications for applying error augmentation
approach, robotic-assisted training can be highly accurate, sustained
for very long periods of time, measure progress automatically, produce
a wide range of forces or motions, and offers exciting new prospects
for the regaining motor control after neural injury [7].
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