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Key points

e NTSCI can be broken down into three major categories: congenital, genetic, and acquired which
accounts for the large majority of cases.

e Rates of NTSCI vary widely worldwide and much information is lacking. Developed countries
tend to have a higher proportion of cases caused by degenerative conditions and tumours.
Developing countries tend to have a higher proportion of NTSCI acquired from infection.

e Those with NTSCI are more likely to be older, female, have paraplegia and have an incomplete
injury when compared to those with traumatic SCI.

e Much of NTSCI rehabilitation is similar to traumatic SCI rehabilitation, though the
rehabilitation stay is shorter.

What is non-traumatic SCI?

Spinal cord injuries (SCI) can have traumatic or non-traumatic causes. Traumatic SCIs are caused by
external forces in events such as car accidents and falls. Non-traumatic spinal cord injuries (NTSCI)
occur without an external physical force and are typically caused by an underlying health condition.

What causes non-traumatic SCI?

Causes of NTSCI can be divided into three major categories: congenital, genetic, and most commonly
—acquired.

Congenital (present at birth)

Congenital NTSCIs are
V‘ developmental defects,

malformations, and abnormalities

affecting the spinal cord which are present at

birth. An infant can have one congenital

condition, or multiple conditions at the same

time. For example, Type 2 Chiari

malformations almost always occurs in Spina bifida occulta Meningocele Myelomeningocele
association with myelomeningocele, a severe Myelomeningocele is the most severe type of spina bifida as the
form of spina bifida. spinal cord itself protrudes through the opening of the unfused

portion of the spinal column.?
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Spinal dysraphism

Spinal dysraphism is a defect in the development of the neural tube (an early form of the brain and
spine) where the canal that houses the spinal cord does not completely close and causes damage to
the spinal cord and nerves. A well know type of spinal dysraphism is spina bifida.

Chiari malformations
Chiari malformations are a condition where a part of the brain known as the cerebellum is pushed
into the space where the brain connects to the spinal cord.

Skeletal malformations

Skeletal malformations include any deformities or abnormalities in the development of bones or
ligaments that affects the spine. These malformations can put the person at higher risk of spine
instability which can cause pressure on the spinal cord that can result in NTSCI.

Congenital syringomyelia

Congenital syringomyelia is the formation of a fluid-filled sac, known as a cyst or syrinx, in the
spinal cord. This often occurs in association with spina bifida or Chiari malformations, but can also
happen on its own, spontaneously.

Genetic
A genetic NTSCI comes from an abnormality in a person’s genes that affects the spinal
m cord. This abnormaility can be inherited from one’s parents or be a spontaneous mutation
that occurred during development. The effects of this genetic abnormality can be present at
birth or show up later in life. Most genetic NTSClIs lead to loss of movement and/or sensation from
the degeneration of nerve cells.

Some examples of genetic NTSCI types include hereditary spastic paraplegia, spinocerebellar ataxias
(e.g. Freidrich’s ataxia), adrenomyeloneuropathies, leukodystrophies, and spinal muscular atrophy.

Acquired
(J Acquired conditions include the most common causes of NTSCI, such as degenerative
spinal cord conditions, tumours, and vascular problems. This is a diverse category and the
n conditions become more common in older age.

Degenerative

Degenerative NTSCIs include any condition that causes damage to the spinal cord through the
degeneration of its bone or ligaments. For example, spondylosis is a condition where there is an
abnormal and painful degeneration in the bones and cartilage of the neck that can lead to loss of
control or sensation over parts of the body.

Metabolic

Metabolism is the processes in the body that turns food into energy and the components that make
up and maintain the body. Nutrient deficiencies like vitamin B12 and folate deficiency, or diseases
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that affect the maintenance of bone like osteoporosis and Piaget’s disease, can cause degeneration
or damage to the spinal cord.

Vascular

Vascular causes of NTSCI refer to spinal cord damage caused by problems with the vessels that
carry blood through the body. For example, if a blood vessel bursts and bleeds, if there are issues
with abnormal connections between vessels, or if the blood supply 1s blocked, the spinal cord could
be damaged. These issues can happen anywhere in the body and can cause NTSCI when they
happen in the spinal cord.

Inflammatory or auto-immune

Inflammatory and auto-immune conditions involve immune
system activity that damages the spinal cord through swelling
(inflammation) or direct attack on healthy cells (auto-immune).
The immune system is normally responsible for protecting us from

viruses, bacteria, and other orgamisms but different conditions can O E
include transverse myelitis and multiple sclerosis.
Tumors and masses Q y C ﬁ Q

cause overactive or innapropriate immune reactions. Examples

Benign or malignant tumours can cause a NTSCI if the growth of
the mass puts pressure on the spinal cord or interferes with the
blood supply. plnal tumors may be (left to rlght)

intramedullary, intradural-
extramedullary, or extradural.®

Infection

The spinal cord can be infected by bacteria, viruses or other
organisms. Infections can put pressure on the spinal cord due to an abcess (pocket of infection) or
interfere with the blood supply.

Other

Other uncommon causes of NTSCI include damage to the spinal cord due to radiation exposure
and exposure to toxic substances. Amyotrophic lateral sclerosis and primary lateral sclerosis are
both rare degenerative diseases that affect the motor neurons which are the nerve cells involved in
the control and coordination of movement.

Are Multiple Sclerosis and ALS types of NTSCI?

Multiple sclerosis (MS) is an auto-immune disease where the immune system attacks the
protective covering (myelin) of nerve fibers in the central nervous system, which is made up of the
brain and spinal cord. Amyotrophic lateral sclerosis (ALS) is a progressive nervous system
disease that affects nerve cells in the brain and spinal cord. Because lesions can occur not only in
the spinal cord but in the brain too, categorizing them is a challenge. Some studies include MS
and ALS with their SCI sample while others choose to exclude these conditions.
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Who gets non-traumatic SCI?

Although NTSCI still affects males MALE FEMALE

more overall, the proportion of females

with NTSCI is higher relative to T SC |
traumatic SCI. NTSCI is also more
likely to affect older people.

24%

The numbers by cause NTSCI (L 39% Q

The incidence of NTSClIs varies TSCI = traumatic spinal cord injury; NTSCI = non-traumatic
depending on the cause and the health services in spinal cord injury

the country where you live. Although there are

many gaps in the research data, existing studies provide an idea how different NTSCI causes are
distributed.

Congenital & Genetic

¢ In the few studies that recorded cases of congenital causes of NTSCI, spina bifida and other
congenital conditions cause between 1 to 6% of cases. Overall, congenital and genetic NTSCI
make up a very small proportion of NTSCI.

Acquired

e Malignant and benign tumours are common causes of NTSCI globally. Studies from all over the
world since 1975 report that tumours are the cause of 14-44% of N'TSCI cases

e Degenerative conditions of the spine are a very common cause of NTSCI in high-income
developed countries. The percentage of NTSCI cases caused by degenerative conditions ranges
from 13 to 62%. Many of these conditions become more prevalent with age.

e In the regions of Sub-Saharan Africa and South Asia, tuberculosis has been reported to cause 15
to 30 % of NTSCI cases. Tuberculosis is an infectious disease caused by bacteria that typically
attacks the lungs but can also damage other parts of the body like the spine and brain.

e Other causes of NTSCI commonly reported in research include inflammatory/auto-immune
conditions, vascular conditions, and infections.

Pediatric SCI Visit SCIRE
... . . . Professional

Traumatic injury is the most common cause of SCI in adults, while non- for more

traumatic causes are more common in children. The most common non- information on

. .. . } . ) Pediatric SCI (4
traumatic causes of pediatric SCI include congenital anomalies, spinal cord

tumors, infections, and vascular malformations. Common traumatic causes of pediatric SCIs
include motor vehicle accidents, falls, sports-related injuries and iatrogenic harm.
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Where in the World?

An estimated 20.6 million individuals live with SCI globally. It appears that
the incidence of NTSCI is increasing due to the ageing population in
many countries. Indeed, in some countries the incidence of NTSCI is
now higher than that of traumatic SCI.

There is a general lack of information about incidence and types of
NTSCI worldwide. That said, developed countries tend to have a
higher proportion of cases caused by degenerative conditions (32%)

and from tumours (25%) in Western Europe. Developing countries,

in comparison, tend to have a higher proportion of NTSCI acquired
from infection, particularly tuberculosis and HIV, though tumours are
also reported as a major cause. There are many gaps in tracking the
global rates of NTSCI.

Read our article
on SCI Basics for
more information

How does non-traumatic SCI present?

The onset of NTSCI may be slow and gradual and be related to a progressive about types of ‘
condition or a complication from another medical event. Onset can range from Scit
minutes to months depending on the cause of injury.

Compared to traumatic SCI, those with NTSCI:

e are more likely to have paraplegia TSCI
e are more likely to have an incomplete injury

e spend less time in rehabilitation and have NTSCI
reduced hospital charges

e have similar discharge destinations.

COMPLETE SCI INCOMPLETE SCI
“Invisible” disability 5 .
Compared to people with traumatic SCI, people TSCl 61%
with NTSCI are more likely to have regained I
some walking ability when they are discharged NTSCI é 97% r
from rehabilitation. People with SCI who can

walk may face unique physical and psychosocial TSCI = traumatic spinal cord injury; NTSCI = non-traumatic
challenges. The use of mobility devices for walking spinal cord injury

likes canes and walkers might cause more fatigue

and/or pain then a wheelchair. The absence of a wheelchair as a clear indicator of disability can result
in misunderstanding and judgement from others due to lack of awareness about people with SCI who
can walk. Some feel that they exist in a “grey zone” where they are neither fully abled nor disabled
and experience “invisible” challenges.

Some examples of challenges include:

e Misunderstanding from others about the severity of their injury and the impairments they live
with.
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e Feeling out of place in SCI programs or in the SCI community, especially when the program or
space is not built with people who can walk in mind (e.g., no places to sit).

e Unwanted attention and scrutiny when in public or in social situations due to an abnormal gait
or assistive devices.

e Lack of empathy from others when they pass as not disabled (e.g., “Can you hurry up? Why are
you so slow?”).

There is a need for more programs and services that are welcoming to and consider the needs of people
with SCI who can walk. If you or someone you know is struggling with finding community and
services as a person with SCI who can walk, it can be helpful to talk to health professionals or peers
with similar injuries and experiences. Peer support has been proven to improve adjustment to life after
injury and general wellbeing through social/emotional support and sharing knowledge. If pain or
fatigue with walking are a problem, it may also be beneficial to consider the intermittent use of
wheeled mobility devices.

How is non-traumatic SCI treated?

Rehabilitation common to all types of SCI Read our
Most of the rehabilitation process will be similar between traumatic and NTSCI while ~ article on. e
treatment of the underlying conditions that cause NTSCI will vary. Rehabilitation Rehabilitation
common to both traumatic SCI and NTSCI includes: TS >
information!
e Education about the SCI and the related medical problems that need to be
managed.

e Complication management and prevention: In people with all types of SCI, complications like
urinary tract infection, pneumonia, pressure ulcers, spasticity and neuropathic pain are common
and managed in rehabilitation. Prevention and education are essential to minimize
complications.

e Physical and occupational therapy: Physical therapists work with patients to regain mobility,
strength, and coordination. Occupational therapists focus on helping patients adapt to their new
circumstances, relearn daily living skills, and regain independence. Both are critical essential to
rehabilitation after SCI.

e Assistive devices: Mobility aids, adaptive equipment, assistive technologies, and other supports
like cushions and mattresses can significantly improve the quality of life for people with SClIs.
These devices help with mobility, communication, daily tasks, and prevent complications like
pressure ulcers.

¢ Pain management: Chronic pain is a common issue in that can be managed Read our articles

with medications, nerve blocks, or other interventions to alleviate discomfort. = on the areas listed
here and many g

¢ Bladder and bowel training: Medical treatments can be used to treat bladder other Topics! %
and bowel problems. Training also includes learning how to manage your %
bladder and bowel care after rehabilitation.

e Psychological support: Psychological support and counseling can help individuals and their
families navigate the challenging emotional aspects of coping with SCI.
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e Community reintegration: In preparation for leaving rehabilitation, the health team should
provide support in finding local resources and services, managing finances, returning to regular
life activities, and adapting the home for SCI.

Rehabilitation unigue to non-traumatic SCI

Predicting recovery

NTSCI presents unique rehabilitation challenges. Given that those with NTSCI tend to be older,
there is an increased likelihood of chronic conditions such as arthritis, diabetes, cardiovascular
disease, obesity, and other conditions. These comorbidities can negatively impact rehabilitation and
recovery.

Predicting rehabilitation outcomes after injury is particularly difficult in those with a progressive
NTSCI, where the condition underlying the SCI leads to a deterioration over time compared to
those with a non-progressive cause of NTSCI. The cause of NTSCI is an important predictor of
outcomes, length of stay, and survival.

Considering the older age of many people with NTSCI, the various possible chronic health conditions
that they may have, and that many NTSCI are incomplete, it can be very hard to predict the recovery
from NTSCI. Making comparisons with traumatic SCI is also very hard for the same reasons.

Access to rehabilitation services

People with NTSCI have improved recovery outcomes when they are treated in a spinal-specific
rehabilitation unit rather than in general rehabilitation. Clinicians agree that that a spinal
rehabilitation unit that specializes in NTSCI is the ideal setting for treatment. However, there is a
tendency for spinal rehabilitation units to give preference to traumatic SCI when admitting clients
as NTSCI is considered less urgent and they may exclude older patients or those with metastatic
cancer presumably referring them to gerontology and oncology units, respectively.

Concurrent treatment

Depending on the cause of the NTSCI, some people will undergo treatments for the underlying
condition at the same time as rehabilitation. This could include surgeries, radiation therapy and
chemotherapy for tumours, immunosuppressant medications for auto-immune conditions,
antibiotics for bacterial infections, etc. The rehabilitation unit needs to be aware of these treatments
for safety and to optimally plan treatments and rehabilitation therapy. Some treatments for
underlying conditions can be draining and negatively impact rehabilitation if therapy is scheduled
soon after.

Diagnosis of underlying cause

There is also a possibility for people with NTSCI to be admitted to rehabilitation without a diagnosis
or with an incorrect diagnosis of the underlying condition. In these situations, rehabilitation clinicians
and therapists may end up being involved in determining the correct diagnosis.
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The bottom line

The many different types of NTSCI can be grouped into three categories: congenital, genetic, and
acquired. Each will have their unique presentation and treatment needs. That said, the large majority
of NTSClIs result from acquired conditions. In developed countries, most acquired NTSClIs are
degenerative conditions and tumors, while developing countries tend to have a higher proportion from
infection.

Those with NTSCI are more likely to be older, female, have paraplegia and have an incomplete injury
when compared to those with traumatic SCI.

Much of NTSCI rehabilitation is similar to traumatic SCI rehabilitation, though the rehabilitation stay
is shorter and less costly.

For a review of how we assess evidence at SCIRE Community and advice on making decisions, please
see SCIRE Community Evidence.

Related resources

SCIRE Community. “Understanding Rehabilitation”

Abbreviated reference list

Parts of this page have been adapted from the SCIRE Professional “Rehabilitation Practices” Module available
from: scireproject.com/evidence/rehabilitation-practices/factors-affecting-rehabilitation-outcomes/traumatic-vs-non-
traumatic-sci/

Full reference list available from: community.scireproject.com/topic/NTSCl/#references
Glossary terms available from: community.scireproject.com/topics/glossary/
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Disclaimer: This document does not provide medical advice. This information is provided for educational
purposes only. Consult a qualified health professional for further information or specific medical advice.
The SCIRE Project, its partners and collaborators disclaim any liability to any party for any loss or
damage by errors or omissions in this publication.
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