Spinal Cord Injury
Types, Causes, Symptoms,
Diagnosis, and Treatments

Correspondence: Exon Publications, Brisbane, Australia; Email:
books@exonpublications.com

Cite as: Spinal Cord Injury: Types, Causes, Symptoms,
Diagnosis, and Treatments. Brisbane (AU): Exon Publications;
2025. Published on 05 Mar.

DOI: https://doi.org/10.36255/spinal-cord-injury-types-causes-
symptoms-diagnosis-treatments

Copyright: Exon Publications

License: Creative Commons Attribution-NonCommercial-
NoDerivs 4.0 (CC BY-NC-ND 4.0)
https://creativecommons.org/licenses/by-nc-nd/4.0/

Abstract

Spinal cord injury is a serious medical condition that affects
the ability of the brain and body to communicate, often
leading to significant physical impairment. It occurs when
there is damage to the spinal cord due to trauma, disease,
or other underlying causes. This article provides an
extensive guide on spinal cord injury, covering its causes,
symptoms, diagnosis, treatment, and long-term
management. The goal is to help the general public,
patients, and their families understand this condition, its
impact, and the available treatment options. The
information is presented in simple terms to ensure
accessibility for all readers.
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Introduction

The spinal cord is a vital structure that connects the brain to
the rest of the body, transmitting signals that control
movement and sensation. When an injury disrupts this
communication, it can lead to temporary or permanent
disability. Understanding spinal cord injury, its prevalence,
symptoms, and available treatments is crucial forimproving
patient outcomes and quality of life. Advances in medical
research continue to offer new hope for individuals affected
by this condition. This article explores the different aspects
of spinal cord injury to provide a comprehensive and
informative resource (1-3).

What is Spinal Cord Injury?

Spinal cord injury occurs when the spinal cord is damaged,
disrupting signals between the brain and body. This damage
can result in partial or complete loss of movement and
sensation below the site of injury. The severity depends on
the extent of the damage and whether the spinal cord is
completely severed or only partially affected. The injury may
occur due to direct trauma, diseases such as multiple
sclerosis, or degenerative conditions that weaken the spinal
column. Genetic factors, including mutations in the NG2
and SOX9 genes, may influence nerve regeneration after
injury.



How Common is Spinal Cord Injury?

Spinal cord injury is relatively rare but has life-altering
consequences. Itis estimated that thousands of new cases
occur each year worldwide, with men being more
commonly affected than women. The leading causes
include motor vehicle accidents, falls, sports injuries, and
acts of violence. The incidence is higher among individuals
involved in high-risk activities, including contact sports and
physically demanding occupations. Medical advancements
have improved survival rates, but many individuals face
lifelong mobility challenges due to their injuries.

Types of Spinal Cord Injury

Spinal cord injuries are categorized based on the severity
and location of the damage. A complete spinal cord injury
results in total loss of function below the injury site,
whereas an incomplete injury allows for some degree of
movement or sensation. The injury may also be classified
based on the affected region of the spine, such as cervical,
thoracic, lumbar, or sacral. Cervical injuries often result in
more severe disabilities, affecting both the arms and legs,
while lower spinal injuries may lead to partial paralysis or
reduced motor function.

Risk Factors and Causes of Spinal Cord
Injury

Several factors increase the likelihood of spinal cord injury.
High-impact trauma from car accidents is one of the most
common causes. Falls, particularly among older adults, are
another significant risk factor. Sports-related injuries,
especially in activities like football and diving, contribute to
spinal damage. Acts of violence, including gunshot wounds
and physical assaults, can also lead to spinal cord injury.
Underlying medical conditions such as osteoporosis and
spinal tumors weaken the spine and increase susceptibility
to injury. Genetic predisposition, including variations in the



GFAP and CHST3 genes, may affect the ability of nerve cells
to recover after damage.

Symptoms of Spinal Cord Injury

The symptoms of spinal cord injury depend on the location
and severity of the damage. Loss of movement is one of the
most common signs, often affecting the arms, legs, or both.
Sensory impairments, such as numbness, tingling, or loss
of touch perception, may also occur. Some individuals
experience difficulty breathing if the injury affects the upper
spinal cord. Loss of bladder and bowel control is another
common symptom. Pain, muscle spasms, and changes in
blood pressure may accompany the injury, affecting overall
well-being.

Pathophysiology of Spinal Cord Injury

Spinal cord injury results from direct damage to nerve
tissue, leading to inflammation, cell death, and disruption
of normal function. The injury triggers an immediate
response from the immune system, which releases
inflammatory chemicals that can further damage
surrounding cells. Reduced blood flow to the spinal cord
contributes to secondary injury, causing further
deterioration of nerve function. Over time, scar tissue
forms, preventing the regeneration of damaged nerve fibers.
Genetic factors, such as mutations in the PTPN11 and
LINGO1 genes, may influence the extent of nerve recovery
and functional improvement after injury.

Diagnosis of Spinal Cord Injury

Diagnosing spinal cord injury involves a combination of
physical examination and imaging tests. A healthcare
provider assesses the patient’s ability to move and feel
sensations in different parts of the body. Magnetic
resonance imaging (MRI) provides detailed images of the
spinal cord to identify areas of damage. Computed
tomography (CT) scans and X-rays may also be used to
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detect fractures or misalignments in the spine.
Electromyography (EMG) tests evaluate nerve function by
measuring electrical activity in the muscles. Early diagnosis
is crucial for determining the severity of the injury and
planning appropriate treatment.

Complications of Spinal Cord Injury

Spinal cord injuries can lead to several complications that
affect long-term health. Respiratory problems are common
in individuals with high spinal injuries, as the muscles
involved in breathing may be weakened. Pressure ulcers, or
bedsores, develop when individuals remain in one position
for extended periods. Blood clots, particularly deep vein
thrombosis, pose a serious risk due to reduced mobility.
Loss of bladder and bowel control can lead to infections
and other complications. Chronic pain, muscle spasms,
and depression are also frequently reported among
individuals with spinal cord injuries.

Treatment and Management of Spinal
Cord Injury

Managing spinal cord injury requires a combination of
medical interventions and rehabilitation. Medications such
as methylprednisolone (Medrol) may be used in the early
stages to reduce inflammation and prevent further damage.
Physical therapy plays a crucial role in strengthening
muscles and improving mobility. Occupational therapy
helps individuals adapt to daily tasks by using assistive
devices. In some cases, surgery may be required to stabilize
the spine and relieve pressure on the spinal cord.
Experimental treatments, including stem cell therapy and
nerve regeneration research, offer hope for future
advancements in spinal cord injury recovery.



Prognosis of Spinal Cord Injury

The prognosis of spinal cord injury varies depending on the
severity and location of the damage. Some individuals
regain partial function with intensive rehabilitation, while
others face long-term disability. Advances in medical
treatment and assistive technology have improved the
quality of life for many individuals. Early intervention,
supportive care, and ongoing research continue to offer new
possibilities for functional recovery and enhanced mobility.

Living with Spinal Cord Injury

Adapting to life with a spinal cord injury involves physical,
emotional, and social adjustments. Support from
healthcare providers, family, and community resources
plays a vital role in maintaining independence.
Rehabilitation programs focus on regaining as much
function as possible and learning adaptive techniques.
Assistive devices, including wheelchairs and mobility aids,
enhance daily activities. Mental health support is essential
for coping with emotional challenges. Education and
advocacy help individuals with spinal cord injuries navigate
their new lifestyle and access necessary resources.

Conclusion

Spinal cord injury is a life-changing condition that affects
mobility and overall health. Understanding its causes,
symptoms, and treatment options can help individuals
make informed decisions about their care. Advances in
research and rehabilitation continue to improve outcomes
for those affected by spinal cord injuries. The information in
this article is presented in simple terms to ensure that all
readers can understand and apply it.
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