
J Neuropathol. Vol.2 No.1 2022 1

A narrative evaluation of management options in acute traumatic 
spinal cord injury

Alison Parker

Parker A. A narrative evaluation of management options in acute 
traumatic spinal cord injury. J Neuropathol. 2022;2(1):1--2 

ABSTRACT

Each year, over 500,000 people worldwide suffer from Spinal Cord Injury 
(SCI), which causes severe morbidity. The primary harm to the spinal 
cord occurs during the initial injury, which can be caused by a contusion, 
laceration, or, more rarely, a transection. Secondary damage is more subtle 
and subacute in SCI, and it is caused by a mix of inflammatory responses, 
vascular alterations, and ionic imbalance. After the acute, main insult, early 
therapeutic management is critical to achieve the best potential results for 
these individuals. The latest research on the demographics and mechanics of 
spinal cord injuries, as well as the underlying basic science and management 
options, is presented.

 Spinal Cord Injury (SCI) is a serious disease that affects about 500,000 
people each year throughout the world. The damage itself causes a lot of 

morbidity. These injuries are typical of a traumatic aetiology and result in 
considerable functional and quality-of-life damage. 40.4% are involved in car 
accidents, 27.9% in falls, 8% in sports injuries, 15% in violence, and 8.5% 
in tumors or other causes. Both the sufferer and society as a whole bear a 
tremendous burden as a result of these injuries. Each individual suffering 
from such an injury will incur a financial cost of $3 million, with a total 
annual cost of $10 billion.

Primary SCI occurs when the cord is first injured, which can be caused by 
a contusion, laceration, or, more rarely, transection. The lack of effective 
axonal communication, which is impeded by neuronal injury, damage 
to endothelial cells, continuous bleeding, and fluctuations in ionic 
concentrations, causes the greatest neurological deficit shortly after a SCI. 
In SCI, secondary damage is more subtle and subacute. An inflammatory 
reaction, vascular alterations, and ionic imbalance combine to cause it. As a 
result, prompt intervention after the acute primary injury is critical for these 
patients to have the best potential results.

COMMENTARY

Poor healing potential is the cause of the injured spinal cord’s often-
permanent functional [A1] disability. The repair and functional recovery 

of other tissues, such as skin and muscles, is not the same. The explanation 
for this is unknown; however, as discussed below, inflammation is likely to 
have a role.

Healing potential is the cause of the injured spinal cord’s often-permanent 
functional [A1] disability. The repair and functional recovery of other 
tissues, such as skin and muscles, is not the same. The explanation for this is 
unknown; however, as discussed below, inflammation is likely to have a role.

The spinal cord is made up of a large number of neurons, which are the 
central and peripheral nervous systems’ component active cells. While 
neuron morphology varies, they all have the same components: cell body, 
dendrites, axon, and axon terminals. The nucleus, as well as neuronal proteins 
and membranes, are found in the cell body. Axons and axon terminals 
work together to relay electrical impulses known as action potentials to 
stimulate central nervous system reactions. Myelin sheaths are stacked on 
axons, allowing for faster transmission of action potentials. Dendrites are 
projections of the cell body that receive impulses from neighboring neuron 
axons. These are exceedingly lengthy, especially in the central nervous system, 
and connect with other neurons in a variety of ways.

Neuron Progenitor Cells are CNS progenitor cells that give rise to the glial 
and neuronal cell types that make up the CNS. NPCs play no part in the 
generation of non-neural cells found in the CNS, such as immune system 
cells. NPCs are found not just in the developing embryo’s CNS, but also in 
the neonatal and adult brains.

An SCI can be classified into two types: (1) a primary injury that occurs as 
a direct result of the original insult, and (2) a more insidious and chronic 
secondary injury. An inflammatory reaction, vascular alterations, and ionic 
imbalance combine to cause it. A sequence of direct insults causes primary 
SCI. Transaction, which involves cutting the spinal cord with a blunt or 
sharp force, can be total or partial. Such an insult will cause harm to any 

ascending or descending neural tissue. A momentary physical impact causes 
a contusion of the spinal cord. The cord may be compressed or damaged 
as a result of this. The fact that the effect is fleeting and brief is the most 
important aspect of contusion. Compression is a term used to describe the 
process of compression.

In a healthy person, the spinal cord is not exposed to inflammatory 
processes, thus when inflammation does arise, it can have disastrous 
repercussions. Endothelial cells establish a physical barrier between the 
spinal cord and continuing inflammatory cells throughout the body. 
Damage to these endothelial cells triggers the inflammatory response, which 
leads to an increase in permeability and intracellular edema, both of which 
are important factors in recruiting pro-inflammatory cells, resulting in 
continuing secondary harm.

The onset of this inflammatory response is virtually instantaneous after SCI. 
Pro-inflammatory cytokines such as IL1B, IL6, and TNF-alpha, which are 
generated by injured endothelium cells, mediate the inflammatory response. 
TNF-alpha damages cells during acute inflammation by inducing apoptosis 
and necrosis. It’s made by macrophages that have been activated. TNF- levels 
are raised by IL1B. Reduced neuronal survival occurs as a result of this, which 
exacerbates lesion size and astrogliosis while suppressing axonal plasticity. 
IL6 enhances mononuclear leukocyte infiltration and activity while reducing 
neutrophil invasion.

The onset of this inflammatory response is virtually instantaneous after SCI. 
Pro-inflammatory cytokines such as IL1B, IL6, and TNF-alpha, which are 
generated by injured endothelium cells, mediate the inflammatory response. 
TNF-alpha damages cells during acute inflammation by inducing apoptosis 
and necrosis. It’s made by macrophages that have been activated. TNF- levels 
are raised by IL1B. Reduced neuronal survival occurs as a result of this, which 
exacerbates lesion size and astrogliosis while suppressing axonal plasticity. 
IL6 enhances mononuclear leukocyte infiltration and activity while reducing 
neutrophil invasion.

Inflammatory cytokines play an important role in the acute phase of damage. 
Within thirty minutes after an acute SCI, IL1B, IL6, and TNF-alpha were 
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discovered in neurons in the histochemical examination of human patients 
with SCIs. Within two days of the injury, these levels had dropped.

Acute SCI management techniques primarily focus on preventing any 
secondary harm caused by vascular, inflammatory, and free radical alterations 
following the original injury. To guide appropriate management, a complete 
understanding of the mechanisms mentioned above is required.

Maintaining spinal cord perfusion after a severe injury necessitates 
cardiovascular care for acute SCIs. Physical injury to the cord causes 
immediate vasospasm of the chord’s microvasculature, as stated. Cord 
perfusion is improved by maintaining a healthy mean arterial pressure. 
Patients with complete high cervical SCIs, in particular, are more susceptible 
to developing spinal shock because of a loss of sympathetic drive. Because of 
the reduction of peripheral vascular tone and the resulting bradycardia, this 
causes hypotension. 

When compared to incomplete injuries and those with thoracic or lumbar 
levels of injury, these individuals are more likely to require vasopressor 
treatment to maintain their mean arterial pressure at the appropriate levels 
(P=0.001).

In the past, steroid therapy has been used to treat acute SCI. Steroids, 
according to the theory, reduce inflammation and prevent subsequent cord 
injury. A new meta-analysis, however, has refuted the evidence for their 
widespread use. At six and twelve months after injury, a Cochrane review of 
three randomized controlled trials found no difference in neurology between 
the therapy and placebo groups. Despite the absence of evidence for routine 
steroid administration in acute SCI, it appears that they are nevertheless 
frequently administered in many facilities. The reasons for this vary, but one 
of them is a fear of medico-legal repercussions. Despite the lack of therapeutic 
benefit, surgeons in the same study believed there was no danger associated 
with the routine administration of these medications.

For patients with incomplete SCI after trauma, evidence suggests that 
decompression within 24 hours of injury has the best chance of improving 
neurologic function.

The order in which surgical decompression is performed affects neurologic 
recovery. There has been considerable disagreement, and this is undoubtedly 
a factor in the trauma patient with SCI and several concomitant injuries, 

especially chest injuries. Indeed, as we’ll see later, there’s some evidence that 
conservative treatment can lead to neurologic recovery.

SCI causes severe morbidity in patients and has a significant economic cost 
to society. Timing is a significant aspect that impacts therapy success, as 
evidenced by evidence from both the pathophysiology of SCI and clinical 
outcomes. The initial inflammatory response that causes demyelination and 
brain damage begin minutes after the injury and peaks four days later. The 
damage and severity of injury are exacerbated by the vascular and cellular 
sequelae of these acute inflammatory events, which are a direct response to 
trauma and injury. Patient outcomes will improve if clinicians can act with 
the necessary assistance to postpone, neutralize, or reverse this disastrous 
cycle of pro-inflammatory cytokines and ischemia. Given how quickly these 
cellular reactions to harm occur, these interventions must be made as soon 
as possible.

Appropriate supportive therapy is required to maintain the specified mean 
arterial pressure. These individuals are frequently the victims of severe 
trauma. As mentioned in the introduction, 40% of these patients have been 
in major car accidents and may not be candidates for surgical intervention 
due to coexisting injuries. A prolonged surgical intervention can be harmful 
due to coagulopathy, acidosis, or renal failure. In these situations, the 
importance of prompt and effective management from intensivists is critical. 
Of course, this should be done in a multidisciplinary way, with assistance 
from local neurosurgery and orthopedic services.

The current standard of practice appears to direct surgeons to decompress the 
damaged spinal cord within 24 hours of injury wherever possible, especially 
in partial injuries. Patients with full spinal cord damage have fewer favorable 
outcomes. Even in incomplete injuries like central cord syndromes, where 
some studies have yielded ambiguous findings for early decompression, the 
current physician preference is to decompress as soon as possible.

This narrative review’s conclusions are based on a combination of 
retrospective and prospective cohort investigations, as well as questionnaire 
papers that detail spine surgeons’ treatment preferences in their treatment 
procedures. While part of the evidence provided in this article reaches Level 
1, more research, including randomized controlled trials and meta-analyses, 
would help to improve the evidence base in the areas of blood pressure 
management, steroids.


