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Chapter 1

A. Introduction to spinal cord injury

Each year, many people worldwide suffer from spinal cord injury (SCI). These injuries cause
death of neural cells, severance and demyelination of descending and ascending axons, and,
consequently, loss of motor and sensory function. Endogenous repair efforts fail to repair the
spinal cord and, as a result, the functional impairments are permanent. Most people who
experience SCl are destined to spend the remainder of their life in a wheelchair® - "8 145 340, 345,
Potential treatments for SCI are being tested in the clinic but so far none of these have
emerged as one that reverses the devastating functional consequences of SCI. Here we review
SCI with an emphasis on the current status of clinical care and clinical trials. In an
accompanying review we discuss the application of stem cells for spinal cord repair.

EPIDEMIOLOGY AND ETIOLOGY OF sClI

Inconsistent data reporting makes it difficult to accurately estimate the worldwide incidence of
SC|3 "4 24 301 35 38 The annual incidence in the United States is about 40 cases per million
population or about 12,000 cases per year”® 47 4. Over 77% of SCl occurred among males. A
number of studies profiling the epidemiology of SCI indicated that the population of SCI
people has grown over 255,000 (in 2007) with estimates between 227.080 and 300,938
patients. In the United States and most Western European countries, the average age at
injury has increased over the last 3 decades from 28.7 to 39.5 years. Most injuries occur
between the ages of 16 and 30. The percentage of people older than 6o that suffered from SCI
has increased from 4.7% in 1980 to 11.5% among injuries since 2000.

In the United States, the main causes of SCl are motor vehicle crashes (42%), falls (27.1%),
violence (15.3%), unknown (8.1%), sports (7.4%). These humbers are similar in other countries
although the percentage of violence may be smaller’® 7 4 Over 70% of injuries are
contusive injuries® %,

CONSEQUENCES OF sCI

Pathophysiological and anatomical consequences

A force to the vertebral column causes damage to the ligaments and vertebrae (Fig. 1A, B). The
torn ligaments cause instability of the vertebral column. Dislocated bone fragments of
damaged vertebrae may compress the spinal cord (Fig. 1A, B). This causes immediate neural
cell death, axon damage and demyelination™ (Fig. 2A). The cellular damage results in instant
loss of motor and sensory function. After the first destructive events, a sequence of molecular
and cellular pathophysiological events (Fig. 2A) including an aggressive inflammatory
response within the damaged tissue leads to additional tissue loss at the injury epicenter and
at distant sites® % %9 (secondary injury). On the other hand, there are also various cellular
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