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«Restoring neurological functions after spinal cord
injury: from mechanisms to therapies»

Over the past decade, our laboratory has integrated expertise in neurosurgery, neurology, neuroscience,
and neuroengineering to develop neurotherapies that require neurosurgical interventions to regulate or
restore neurological functions following spinal cord injury and neurodegenerative diseases. These
therapies were built upon our foundational discoveries in rodent models, refined in nonhuman primates,
and ultimately translated to humans.

For instance, our translational research has uncovered the mechanisms by which epidural electrical
stimulation of the spinal cord modulates specific neuronal populations. This mechanistic understanding
enabled us to develop targeted neuromodulation therapies incorporating brain-computer interface
technologies to restore walking and upper limb functions in individuals with spinal cord injury or
Parkinson’s disease.

We also identified the crucial role of glutamatergic neurons in the lateral hypothalamus (LHVglut2) in
walking recovery after incomplete spinal cord injury. Enhancing their activity improved locomotion, leading
us to develop a deep brain stimulation therapy targeting the lateral hypothalamus (DBSLH). In preclinical
models, DBSLH not only immediately improved walking in mice and rats with SCI but also promoted long-
term recovery by reorganizing residual lumbar-terminating projections from brainstem neurons. A pilot
clinical study further demonstrated that DBSLH instantly enhanced walking in two individuals with
incomplete SCI and, when combined with rehabilitation, facilitated lasting functional improvements even
after stimulation was turned off.

In this lecture, we will retrace this journey—from fundamental discoveries to clinical translation—and
outline the next steps to transform these breakthroughs into widely accessible treatments.
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