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Introduction: A spinal cord injury (SCI) interrupts the communication between the brain and the spinal
cord, resulting in sensory, autonomic and motor deficits below the level of the lesion. Applying electrical
epidural stimulation (EES) over the lumbosacral region of the spinal cord can reactivate the dormant,
yet functional, motor neurons that control lower limb muscles and produce walking. In order to restore
voluntary motor control, EES should be controlled by the motor intentions of the patients.

Material, Methods and Results: Here we designed a clinical trial (Think2Go, NCT0624395) to evaluate
the effectiveness of an implantable digital bridge (BSI) be-
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Conclusion: Within the first 3 days of use after implantation, we were able to calibrate a 3-states de-
coding model and connect it to primitive movements elicited through EES stimulation, producing brain-
controlled stepping with assistance. Subsequently, we could decode up to 6 different movement inten-
tions and link them to specific stimulation programs with high accuracy. The participant used the system
during 4 months of rehabilitation including walking, single joint movements and standing exercises. The
comparison of motor control performance between BSIV and BSI®FF conditions, in different clini-
cal tests and with various levels of assistance, demonstrates the effectiveness of the designed system as
an implantable brain-spine interface for restoration of voluntary lower limb movements after complete
motor paralysis.

CCBY 4.0
https://creativecommons.org/licenses/by/4.0/deed.en
This CC license does not apply to third party material and content noted otherwise.

154 Published by Verlag der Technischen Universitat Graz



