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Introduction

“Acute Spinal Cord Injury (SCI) and progressive Multiple Sclerosis (MS)
are debilitating neurological conditions that significantly impair motor,
sensory and autonomic functions, profoundly affecting quality of life. Acute
SClI often results from traumatic events, leading to inmediate and potentially
permanent loss of function, while progressive MS involves a gradual
deterioration of neurological capabilities due to ongoing demyelination and
neurodegeneration. Innovative therapies have emerged as critical tools in
managing these conditions, aiming to mitigate damage, promote repair and
restore function. These therapies encompass advanced pharmacological
interventions, regenerative medicine, neuromodulation and rehabilitative
strategies, tailored to address the unique pathophysiology of each condition.
By integrating cutting-edge technologies and multidisciplinary approaches,
these interventions seek to enhance recovery outcomes, from the point of
injury in SCI to long-term management in progressive MS. The development
and application of such therapies underscore the potential to transform
patient care by improving functional recovery and fostering independence

[1].

Description

For acute spinal cord injury, innovative therapies focus on minimizing
secondary damage and promoting neural repair immediately following the
injury.  Neuroprotective  strategies, such as  methylprednisolone
administration, aim to reduce inflammation and prevent further tissue
damage, though their efficacy remains debated. More promising are
regenerative approaches, including stem cell therapies, which seek to
replace damaged neurons or support axonal regeneration. Mesenchymal
stem cell transplantation, for instance, has shown potential in enhancing
tissue repair and functional recovery by modulating the inflammatory
microenvironment. Neuromodulation techniques, such as epidural spinal
cord stimulation, have also gained traction, enabling patients with
incomplete SCI to regain voluntary movement by enhancing neural circuit
activation. Rehabilitative interventions, including robotic-assisted locomotion
and virtual reality-based training, complement these approaches by
promoting neuroplasticity through repetitive, task-specific exercises. These
therapies are most effective when initiated early, with clinical assessments
like the American Spinal Injury Association (ASIA) Impairment Scale used to
track motor and sensory improvements. The integration of these innovative
treatments requires a coordinated approach, involving neurosurgeons,
neurologists and rehabilitation specialists to optimize outcomes from the
point of injury through long-term recovery.
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In progressive multiple sclerosis, innovative therapies target disease
modification, neuroprotection and functional restoration. Unlike relapsing-
remitting MS, progressive MS presents unique challenges due to its
relentless progression and limited response to traditional disease-modifying
therapies. Emerging treatments such as ocrelizumab and siponimod have
shown efficacy in slowing disease progression by targeting B-cell activity and
modulating  sphingosine-1-phosphate  receptors, respectively. Beyond
pharmacotherapy, regenerative strategies like remyelination therapies are
under investigation, with agents such as clemastine promoting myelin repair
in early trials. Neuromodulation, including transcranial magnetic stimulation,
offers potential to enhance cognitive and motor function by stimulating
cortical plasticity. Rehabilitation plays a critical role, with multidisciplinary
programs combining physical therapy, cognitive training and occupational
therapy to address symptoms like spasticity, fatigue and cognitive decline.
Functional outcome measures, such as the Expanded Disability Status Scale
(EDSS) and Multiple Sclerosis Functional Composite (MSFC), provide
objective metrics to evaluate therapy effectiveness. These innovative
approaches highlight the shift toward personalized medicine in progressive
MS, aiming to preserve function and improve quality of life through targeted
interventions [2].

Conclusion

Innovative therapies for acute spinal cord injury and progressive multiple
sclerosis represent a paradigm shift in neurological care, offering hope for
improved functional outcomes. For SCI, neuroprotective, regenerative and
neuromodulation strategies, coupled with advanced rehabilitation, address
immediate and long-term needs, while progressive MS benefits from novel
pharmacotherapies, remyelination efforts and comprehensive rehabilitation
programs. By leveraging cutting-edge technologies and rigorous outcome
assessments, these therapies pave the way for personalized, effective
management, empowering patients to regain independence and enhance
their quality of life despite the challenges posed by these complex
conditions.
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