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Between 45%-60% of all reported spinal cord injury (SCI) cases (in the US) are classified as incomplete
quadriplegia, ranking it the most common SCI'. The majority of cervical SCls occur in the C5-C7 segments
causing patients to lose upper & lower limb functionality’. Among quadriplegic SCI patients, studies have
shown that restoring arm/hand function is their highest priority. Providing them the ability to grasp objects will
allow for independent completion of activities of daily living (ADLs) that would otherwise need assistance??*>.
Patients with an incomplete C5-C7 SCI, lose prehension abilities, but wrist function is almost universally
retained>®’, thus most prehension rehabilitation techniques apply the tenodesis effect (wrist extension for
grasping, wrist flexion for releasing®’. Current tenodesis wrist-hand orthoses (WHOs) engage only the thumb
and index finger for gripping, not allowing for whole-handed gripping’, meaning, only 20% of ADLs can be
completed. Method The powered WHO used in this project began as a student project and utilizes a
modified version of the tenodesis effect (wrist flexion for grasping, wrist extension for releasing) to help
individuals with an incomplete C6-C7 SCI to independently complete ADLs. Further, a variable assistance
motor can be installed providing individuals the ability to control the level of assistance. This variable
assistance feature also means other patient types, such as stroke patients or elderly individuals, who have lost
grip strength, can use this device. This orthosis design is customizable, lighter, and easier to use than currently
available WHOs. This WHO was initially tested on 2 able-bodied (AB) individuals. Following this, the orthosis
was shown to a potential user (it could not be used since the fit was not customized for the user) for initial
feedback on design. Results & Discussion For both AB individuals the orthosis was successful in whole
handed gripping, but was unsuccessful in acute digital manipulation, as expected. The individual with a SClI,
who was shown the orthosis, did like the design and believed that it would allow him to complete more ADLs
than he currently can complete, but mentioned that, like other WHOs, this one could not be donned/doffed
independently. From this feedback we have begun to develop a don/doff stand for the orthosis that will allow
users to independently don/doff the orthosis, giving each a complete sense of independence. In order for this
orthosis/stand set to work, the original orthosis had to be redesigned to accommodate the stand. We are
currently in this process of redesigning to combine the freedom for wrist motion with the stability needed for
donning/doffing. Once we complete the orthosis and stand we will begin testing on patients that will benefit
from the device. During this phase of testing we plan to use motion capture data and a modeling software to
(1) optimize key features and parameters of the orthosis during the on-going prototyping phase, (2) determine
the effects the prototyped orthosis has on the human body, and (3) define adjustments required for individually
customized orthoses.
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Figure 1. Othosis (Left) and Don/Doff Stand (right)
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