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Brain Computer Interface (BCl)
enables thought-controlled walking
after spinal cord injury

Neuroscientists and neurosurgeons from EPFL/CHUV/UNIL and CEA/CHUGA/
UGA report in the journal Nature that they have re-established the communica-
tion between the brain and spinal cord with a wireless digital bridge, allowing a
paralyzed person to walk again naturally.

“We have created a wireless interface between the brain and the spinal cord using
brain-computer interface (BCI) technology that transforms thought into action.»,
summarizes Grégoire Courtine, Professor of Neuroscience at EPFL, CHUV and
UNIL. Published in the journal Nature, «Walking naturally after spinal cord injury
using a brain-spine interface» presents the situation of Gert-Jan, 40 years old, who
suffered a spinal cord injury following a bicycle accident that left him paralyzed.
The digital bridge enabled him to regain natural control over the movement of his
paralyzed legs, allowing him to stand, walk, and even climb stairs. Gert-Jan explains
that he has recovered the pleasure of being able to share a beer standing at a bar
with friends: “This simple pleasure represents a significant change in my life".

A digital bridge involving two electronic implants:
on the brain, the other on the spinal cord

To establish this digital bridge, two types of electronic implants are needed. Neu-
rosurgeon Jocelyne Bloch, who is a professor at CHUV, UNIL and EPFL, explains:
«We have implanted WIMAGINE® devices above the region of the brain that is
responsible for controlling leg movements. These devices developed by the CEA
allows to decode the electrical signals generated by the brain when we think
about walking. We also positioned a neurostimulator connected to an electrode
array over the region of the spinal cord that controls leg movement. Guillaume
Charvet, head of the BCl program at CEA, adds: «Thanks to algorithms based on
adaptive artificial intelligence methods, movement intentions are decoded in real
time from brain recordings.” These intentions are then converted into sequences
of electrical stimulation of the spinal cord, which in turn activate leg muscles to
achieve the desired movement. This digital bridge operates wirelessly, allowing
the patient to move around independently.

Recovery of neurological functions

Rehabilitation supported by the digital bridge enabled Gert-Jan to recover neu-
rological functions that he had lost since his accident. Researchers were able to
guantify remarkable improvements in his sensory perceptions and motor skills,
even when the digital bridge was switched off. This digital repair of the spinal cord
suggests that new nerve connections have developed.
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At this stage, the digital bridge has only been tested in one person. Jocelyne Bloch
and Grégoire Courtine explain that, in the future, a comparable strategy could be
used to restore arm and hand functions. They add that the digital bridge could
also be applied to other clinical indications, such as paralysis due to stroke. The
company ONWARD Medical (www.onwd.com), along with CEA and EPFL has
received support from the European Commission trough its European Innovation
Council (EIC) to develop a commercial version of the digital bridge, with the goal
of making the technology available worldwide.
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About .Neurorestore

.NeuroRestore is an R&D platform based in French-
speaking Switzerland that develops neurosurgical
approaches for restoring neurological function in people
suffering from paraplegia, tetraplegia, Parkinson's
disease or the consequences of stroke. The center is led
by Grégoire Courtine, a neuroscientist at Ecole polytech-
nique fédéral de Lausanne (EPFL), and Jocelyne Bloch,

a neurosurgeon at Lausanne University Hospital (CHUV)
and University of Lausanne (UNIL). .NeuroRestore, foun-
ded in 2018, brings together engineers, doctors and
scientists from EPFL, CHUV and UNIL, with the support
of the Defitech Foundation. It draws on this pooled
expertise to develop neurotherapies that can help
patients recover motor function. Its innovative and per-
sonalized treatments are tested through research proto-
cols and then made available to hospitals and patients.
.NeuroRestore is also committed to training the next
generation of health-care professionals and engineers
on the use of these novel therapeutic approaches.
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Medical information

For medical information, please fill the
form on .NeuroRestore
www.neurorestore.swiss

About Clinatec

Clinatec Edmond |. Safra biomedical research center
combines medical research and technological innovation
programs in the same place to provide new solutions
to patients. Clinatec's activities are supported by a
partnership between CEA, University Grenoble Alpes
Hospital (CHUGA), University Grenoble Alpes (UGA) and
Fonds de Dotation Clinatec. Clinatec’s mission is to de-
sign, develop and perform clinical validation of innova-
tive medical devices based on medical needs and using
cutting-edge technologies. These missions are fulfilled
by a multidisciplinary team composed of mathemati-
cians, physicists, electronic engineers, computer scien-
tists, biologists, physicians and healthcare personnel.
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