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DEFINITION

Spinal cord injury (SCI) is damage to the spinal cord that results in a loss

of function such as mobility or feeling.

Life expectancy greatly increased since WW II.
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Classification of SCI

Mechanism of injury:

• Flexion (bending forward)

• Hyperextension (backward)

• Rotation (either flexion- or 

extension-rotation)

• Compression (downward 

motion)



Level or Injury

Cervical (C-1 through ??)

Thoracic (T-1through ??)

Lumbar (L-1through ??)

Degree of Injury

Complete

Total paralysis and loss of sensory and motor function although arms or rarely 

completely paralyzed

Incomplete or partial

 Mixed loss of voluntary motor activity and sensation

 Four patterns or syndromes  (central cord; anterior cord, posterior cord, 

Brown-Sequard)

Classification of SCI





American Spinal Injury Association (ASIA) impairment scale



Different types of spinal cord injury

Microlesion Contusion

Stab

Silver and Miller (2008) Nat Rev Neurosci 5(2):146-56. 





Prevention of axonal growth and adequate
rewiring
Innapropriate rewiring

➢Myelin-derived inhibitory

proteins

• Myelin-associated

glycoprotein (MAG)

• Nogo protein

• Oligodendrocyte myelin

glycoproteins (OMGs)

➢ Extracellular matrix proteins

• Chondroitin sulphate

proteoglycans (CSPGs; ex.

neurocan, versican, aggrecan,

brevican, phosphocan, N2)

The glial scar



Below site of injury:

 Total lack of function

 Decreased or absent reflexes and flaccid paralysis

 Lasts from a week to several months after onset.

 End of spinal shock signaled by muscular spasticity, reflex bladder 

emptying, hyperreflexia

Spinal and Neurogenic Shock



 Inability to sustain spontaneous ventilation

 Sensory changes (loss of function, numbness…)

 Muscle weakness, paralysis

 Impairment of cardiac function

 Impairment of skin integrity

 Spasticity

 Impact on sexual function

 Impaired bladder and bowel function (constipation,

neurogenic detrusor overactivity/detrusor-sphincter

dyssinergia) -> Autonomic dysreflexia

………

Consequences of SCI







The micturition cycle

Continence

Voiding



Voiding responses in an 
infant, a healthy adult 

and a paraplegic 
patient

Fowler CJ et al. (2008) Nat Rev Neurosci 9(6):453-66

Coordinated activity
detrusor-sphincter

Detrusor-sphincter
dyssinergia



• Bladder dysfunction after SCI

Oliveira et al. (2009) Neurourol Urodyn. 38(6):1540-1550







Induction of Complete Transection-Type Spinal Cord Injury in Mice 
(video)

A Contusion Model of Severe Spinal Cord Injury in Rats _ Protocol 
(video) 

Acute and Chronic Tactile Sensory Testing after Spinal Cord Injury in 
Rats _ Protocol (video) 


