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Introduction 

The mortality and morbidity of extensive thoracoabdominal 

aorta replacement has improved markedly in recent years. 

However, postoperative paraplegia from spinal cord infarction 

remains the most devastating complication that faces patients 

undergoing surgery on the thoracoabdominal aorta because loss of 

lowerlimb function imposes severe constraints on the quality of 

life. Additionally, paraplegia is associated with higher post-

operative mortality and morbidity. Despite advances in spinal cord 

protection, the risk of spinal cord ischemia or infarction as a 

consequence of open surgical repair of thoracoabdominal           

aortic aneurysms (TAAAs) remains within the range                      

of 8-28% (Greenberg et al., 2008). 

There are two major events during which injury to the 

spinal cord can occur. Firstly, spinal cord injury happens 

depending on the duration and degree of ischemia during cross-

clamping .The surgeon must temporarily interrupt aortic blood 

flow to the lower body, which renders the distal organs (including 

the spinal cord) ischemic, in order to resect the aneurysm. 

Secondly, damage may occur from the loss of blood flow to the 

spinal cord after the period of aortic cross-clamping because of 

failure to reattach the intercostal and lumbar arteries that are 

critical to the spinal cord blood supply (Eide et al., 2005). 
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Risk factors for spinal cord ischemia include extensive 

aortic repair, spinal cord malperfusion on clinical presentation, 

systemic hypotension, acute anemia, prolonged aortic clamping, 

prior thoraco- abdominal aortic segment repair, extent of 

preservation of spinal segmental arterial supply and systemic 

vasodilation with vascular steal (Augoustides et al., 2014). 

Strategies to prevent and treat spinal cord ischemia after 

thoracic aortic operations primarily involve techniques to make 

the spinal cord less susceptible to infarction, minimize the 

duration of cord ischemia during operation, augment spinal cord 

blood flow hemodynamics and early detection of spinal cord 

ischemia to permit immediate intervention. Interventions such as 

deliberate hypothermia, spinal cerebrospinal fluid drainage, 

increasing mean arterial pressure, epidural cooling and 

minimizing arterial steal were effective for preventing            

paraplegia (Acher & Wynn, 2009). 
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Aim of the work 

The goal of this essay is to study spinal cord ischemia due 

to thoracic or thoracoabdominal aortic aneurysm repair and to 

discuss the strategies employed to prevent or reduce spinal cord 

ischemia, as well as methods of monitoring of motor function 

during surgery.  
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Spinal cord Anatomy: 

The spinal cord is a cylindrical structure, slightly              

flattened dorsoventrally and located in the spinal canal                 

of the vertebral column. Protection for the cord is provided          

not only by the vertebrae and their ligaments but also                  

by the meninges and a cushion of cerebrospinal                             

fluid (CSF) (Kiernan & Rajakumar, 2013). 

The spinal cord is continuous with the brainstem proximally 

and terminates distally in the conus medullaris as the filum 

terminale (fibrous extension) and the cauda equina (neural 

extension). This distal termination varies from L3 in infants to the 

lower border of L1 in adults because of differential growth rates 

between the bony vertebral canal and the central nervous system. 

The spinal nerve contains motor and sensory nerve fibers to and 

from all parts of the body (Kiernan & Rajakumar, 2013). 

The spinal cord is enlarged in two regions for innervations 

of the limbs. The cervical enlargement includes segments C5 to 

T1, with most of the corresponding spinal nerves forming the 

brachial plexuses for the nerve supply of the upper limbs. 

Segments L2 to S3 are included in the lumbosacral enlargement 

and the corresponding nerves constitute most of the lumbar and              

sacral plexuses (L1-S4) for the innervation of the lower               

limbs (Moore et al., 2007). 

https://www.google.com.eg/search?biw=1366&bih=667&tbm=bks&q=inauthor:%22Raj+Rajakumar%22&sa=X&ei=6NEbVcjMLMHaUp3Zg8gJ&ved=0CCAQ9AgwAA
https://www.google.com.eg/search?biw=1366&bih=667&tbm=bks&q=inauthor:%22Raj+Rajakumar%22&sa=X&ei=6NEbVcjMLMHaUp3Zg8gJ&ved=0CCAQ9AgwAA
https://www.google.com.eg/search?biw=1366&bih=667&tbm=bks&q=inauthor:%22Raj+Rajakumar%22&sa=X&ei=6NEbVcjMLMHaUp3Zg8gJ&ved=0CCAQ9AgwAA
https://www.google.com.eg/search?biw=1366&bih=667&tbm=bks&q=inauthor:%22Raj+Rajakumar%22&sa=X&ei=6NEbVcjMLMHaUp3Zg8gJ&ved=0CCAQ9AgwAA
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There are 31 spinal cord segments, each with a pair of 

ventral (anterior) and dorsal (posterior) spinal nerve roots, which 

mediate motor and sensory function, respectively. The ventral and            

dorsal nerve roots combine on each side to form the                   

spinal nerves as they exit from the vertebral column through the 

neuroforamina. Each spinal cord segment innervates a            

dermatome (Moore et al., 2007). 

 

 

Fig .1 The posterior and anterior roots in relation to the gray and white matter 

of the spinal cord (Jacobson & Marcus, 2011). 

 


