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SPINAL CORD INJURY

• 11,000 new cases per year in the US 1.

• 250,000 Americans with spinal cord deficits 
costing $19 billion in medical expenses 
annually 2.

• Most are incomplete injuries caused by low 
energy trauma

• Contusions occurs during hyperflexion or 
hyperextension

1. Frankel, H.L., Coll, J.R., Charlifue, S.W., Whiteneck, G.G., Gardner, B.P., Jamous, M.A., Krishnan, K.R., Nuseibeh, I., Savic, G. and Sett, P. (1998). Long-term survival 
in spinal cord injury: a fifty year investigation. Spinal cord 36, 266-274.

2. Cao, Y., Chen, Y. and DeVivo, M.J. (2011). Lifetime direct costs after spinal cord injury. Topics in Spinal Cord Injury Rehabilitation 16, 10-16.
3. National Spinal Cord Injury Statistical Center, Facts and Figures at a Glance. Birmingham, AL: University of Alabama at Birmingham, 2016.

Causes of SCI

3.
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Other causes of spinal cord injury being falls, gun shot violence or sports. 
Incomplete meaning that there is some feeling and movement beneath the site of injury. Complete indicates paralysis.

Spinal cord contusion (SCC) is an injury caused by crushing of the cord with part of its tissue spared, particularly the ventral nerve fibers connecting the spinal cord rostral and caudal to the injury remain physically intact 




CURRENT CLINICAL MODEL OF TREATMENT
• Neurons in the spinal cord fail to regenerate after traumatic injury 

• Surgical Treatment: 
• Removal of impinging bone fragments or foreign bodies within 24 hours of injury

• Pharmacological Treatment: 

• Administration of methylprednisolone within 8 hours of injury 

• Currently out of favor – limited clinical benefit

• Currently there are no clinically effective neuroprotective                                       
treatment mechanisms for spinal cord injury (SCI)



RESEARCH OVERVIEW 

Background: 

Dural and pial linings both play a role in elevated ISP 

Experimental Groups: 

Sham,  SCI,  SCI + decompression 

Functional and Histological Assessment:

Open field locomotor test/ ladder walk/ cat walk  
Motor neuron counting

We hypothesized that surgical decompression following acute spinal cord 
injury could play a neuroprotective role, limiting permanent secondary 
neuronal death
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Both types of surgeries performed are designed for decompression. The duratomy is not supposed to decompress as much since you are not actually exposing the spinal cord with this kind of surgery. In this experiment, it was designed to be a control for the decompression surgeries. 

Experimental studies of incomplete contusion injuries demonstrate that primary gross tissue damage is limited 7 . However, in the minutes following injury a cascade of biochemical and molecular processes leads to secondary injury with destruction of cells that survived the primary injury. 

The current thought on spinal cord injury is that there is enough space in the spinal column to allow for significant swelling without impacting the cord. Studies have been done recently that show ISP increasing after SCI leading to impacted motor function. Another study showed that surgical decompression of the dura resulted in decreased ISP. 

Cat walk – regularity index, how regularly they are taking a step
Ladder walk – error percentage, how much they miss a step vs. take a step properly
BBB – measure of motor function recovery, assessment of the joints and movement of hind limbs, based on observation of hind limb movements, stepping and coordination for 4 min. in an open field 

The pial cells form a continuous layer in conjunction with desmosomes to make this layer impermeable to spinal cord fluid. 

The spinal pia is composed of two layers. The inner layer consists of a network of fine elastic fibers, which adhere to the spinal cord parenchyma. The outer layer is relatively thick and consists of mesh of collagen fiber bundles 





EXPERIMENTAL DETAILS
• 23 animals total

• CV + Myelin Staining

• Sampled 0.5 mm apart
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7 mm segment 
Sections are different 





HISTOLOGICAL ASSESSMENT

SCI + decompressionSCI

Individual Motor 
Neuron

Sham
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Counting of the motor neurons in the ventral horn




VENTRAL HORN MOTOR NEURONS
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FUTURE DIRECTIONS

GFAP /Aquaporin 4

Water channels in the spinal cord

Ultrasound imaging with contrast
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Purpose - high frequency ultrasound visualization of blood flow in microcirculation

Measurements done: baseline done before injury, immediately after the injury and 1 hour later, immediately after decompression surgery and 1 hour after 

3 different images taken at each time point – color flow (flow velocity), bubble contrast,  time intensity curve 


Why do you have two pics of the same image? Pick one please.
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