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SPINAL CORD INJURY:
PROGRESS, PROMISE, AND
PRIORITIES

It is estimated that 11,000 spinal cord injuries occur each year in the
United States and that 247,000 Americans are living with a spinal cord
injury. In the past several decades there has been significant progress in
improving patient survival and emergency care and in expanding the
range of rehabilitative options. Although advances in medicine and neu-
roscience have resulted in limited progress in developing therapeutic
interventions for spinal cord injuries, many current avenues of research
suggest that a concerted research effort on spinal cord injuries could
result in important gains in restoring function and improving quality of
life.

What once was dogma—that the central nervous system cannot
regenerate—has been dismissed. This newly discovered potential for
central nervous system (CNS) regeneration and repair has opened up
numerous therapeutic targets and opportunities.

Recognizing this wealth of new opportunity, the New York Spinal
Cord Injury Research Board asked the Institute of Medicine (I0OM) to
examine future research directions in spinal cord injury. The IOM was
asked to advise not just New York State on its research program, but to
look more broadly at research priorities for funders of spinal cord
research—federal and state agencies, academic organizations, pharma-
ceutical and device companies, and nonprofit organizations.

This report by the IOM Committee on Spinal Cord Injury provides a
broad overview of the current status of spinal cord injury research,
examines the research and infrastructure needs, and provides recom-
mendations for advancing and accelerating progress in the treatment of
spinal cord injuries with particular attention to issues regarding transla-
tional research. The committee also addresses the contributions that the
New York program can make to complement the scientific efforts of
other state, federal, and private supporters of research in this area.

What once was
dogma—that the centra
nervous system cannot
regenerate—has been
dismissed.

DEFINING A CURE

After carefully considering input from the community of individu-
als with spinal cord injuries, researchers, and clinicians, the committee
decided to take a broad approach to “defining a cure” and to frame its
definition around alleviating the multiple disabilities that result from
spinal cord injury.

Spinal cord injury research should focus on preventing the loss of
function and on restoring lost functions—including sensory, motor,
bowel, bladder, autonomic, and sexual functions—with the elimina-

( ) INSTITUTE OF MEDICINE

OF TriE MATEINAL ACADEAMIES

Serving as Adviser to the Nation to Improve Health




Spinal cord
injury research
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preventing the
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and on restor-
ing lost func-
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nating compli-
cations with the
ultimate goal of
fully restoring
to the individual
the levels of

activity and
function that he
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before injury.

tion of complications, particularly pain, spasticity, pressure sores (decubitus ulcers),
and depression, with the ultimate goal of fully restoring to the individual the levels
of activity and function that he or she had before injury.

IDENTIFYING RESEARCH DIRECTIONS

A number of therapeutic interventions for spinal cord injuries have been explored
over the past several decades. Advances have been made in emergency medical treat-
ment and in rehabilitation efforts, and there is an increased understanding of the specif-
ic mechanisms and pathways that are targets for therapeutic interventions. Additionally,
recent advances in neuroscience research are opening up new opportunities for the
development of therapeutic approaches. Research toward addressing the consequences
of spinal cord injuries focuses on a natural progression of strategies: preventing further
tissue loss, maintaining the health of living cells, replacing cells that have died through
apoptosis or necrosis, growing axons and ensuring functional connections, and
strengthening and reestablishing synapses that restore the neural circuits required for
functional recovery. These strategies lead to a range of therapeutic targets and priorities
for spinal cord injury research (Table 1), each of which could theoretically be pursued
together with others. For example, cell therapies that replace myelin could be combined
with agents such as neurotrophic factors that promote axon regrowth.

TABLE 1. Priorities for Spinal Cord Injury Research

Develop neuroprotection therapies: identify interventions that promote neuroprotective
mechanisms that preserve the spinal cord.

Promote axonal sprouting and growth: enhance understanding of the molecular mecha-
nisms that promote and inhibit axonal regeneration—including the roles of glia (astrocytes and
oligodendrocytes), scar formation, and inflammation and inhibitory molecules—and develop thera:
peutic approaches to promote growth.

Steer axonal growth: determine the molecular mechanisms that direct axons to their appropri-
ate targets and regulate the formation and maintenance of appropriate synaptic connections.

Reestablish essential neuronal and glial circuitry: advance the understanding of the
molecular mechanisms that regulate the formation and maintenance of the intricate neuronal and
glial circuitry, which controls the complex multimodal function of the spinal cord, including auto-
nomic, sensory, and motor functions. Increase knowledge of the mechanisms that control locomo-
tion, including the differences in the central pattern generator between bipeds and quadrupeds.

Prevent acute and chronic complications: develop interventions that prevent and reverse the
evolution of events that lead to the wide range of outcomes that result from chronic injury and dis-
ability after a spinal cord injury.

Maintain maximal potential for recovery: expand the understanding of the requirements
for proper postinjury care and rehabilitation that are needed to maintain the maximal potential for
full recovery.

ACCELERATING PROGRESS

Progress in spinal cord injury research offers the potential to make significant
improvements in the lives of individuals with spinal cord injuries. The challenges are to
move research efforts forward in such a way as to accelerate the translation of the find-
ings from research in the laboratory to clinical trials and then into practice while







