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Introduction 

Traumatic spinal cord injuries occur rarely in the traumatic setting, however the morbidity and mortality resulting 

from these injuries are high. Historically the concern for delayed paralysis and missed spinal fractures in the pre-

hospital environment, led to the wide-spread use of spinal immobilisation equipment both in identified injuries to 

the spinal column and as a precautionary measure in suspected spinal injuries.  

Spinal immobilisation methods have been in practice since the 1960’s, with the terms ‘immobilisation’ and 

‘restriction’ being used interchangeably to describe the methods of preventing movement of the spine. More 

specifically both terms have very different definitions -  restriction is the attempt minimise motion by the patient 

to maintain spinal alignment, irrespective of adjuncts or devices. Immobilisation is the attempt to limit motion by 

the patient with the use of adjuncts and devices.   

The benefit of spinal immobilisation in most trauma patients is unproven, with growing evidence indicating that 

hard spine boards cause more pain and other long term effects than no immobilisation at all. The spine board has 

proven more useful when used to facilitate the extrication and movement of a patient from a vehicle. 

 



 

- Pathophysiology pearls 
Motor and light touch tracts carry the impulse on the same side of the spinal cord as the extremity 
that is tested, whereas pain is carried up the opposite side of the spinal cord from the extremity the 
pain is applied to. This might create conflicting assessment findings in the incomplete spinal cord 
injury.  
 

- Common Mechanisms of Spinal Injury 
The most common cause of spinal injuries is automobile crashes. These cause approximately one-
half (48%) of all spinal injuries. The next most common cause is falls (21%). Gunshot wounds and 
recreational activities such as diving, and football are the next most frequent causes of spinal 
injuries. Any patient with a gunshot wound to the neck; the anterior, lateral, or posterior chest; the 
abdomen; or the pelvis must be assessed for spinal injury. 
 
It is important to note that only 14–15% of patients who have spinal column fractures or dislocations 
have a spinal cord injury that results in neurologic deficits (motor or sensory dysfunction). This 
means that 85–86% percent of the patients who have a spinal fracture or dislocation do not present 
with a neurologic deficit. When you arrive on the scene and find the patient walking about, it does 
not mean the patient did not suffer a spinal injury. The patient could have suffered a spinal column 
injury with no spinal cord involvement. Improper management of this patient, however, can convert 
a spinal column injury into a spinal cord injury. The result, which might be permanent paralysis, is 
catastrophic.  
 
 
Conversely, a patient can have a spinal cord injury without any spinal (vertebral) column dam- 
age. This specific condition is referred to as a spinal cord injury without radiologic abnormality or 
SCIWORA. Do not become complacent in the management of any patient with a significant 
mechanism of injury (MOI) for spinal trauma or one who displays any signs or symptoms of spinal 
column or cord injury. 
 
Elderly patients often suffer fractures much more easily with less force applied to the spine. C1 and 
C2 dislocations might be more common in elderly patients who suffer from rheumatoid arthritis and 
might be more common in Down syndrome patients because of abnormal development of the 
odontoid (second cervical vertebra). 
 
 

The spine is quite strong and flexible, but it is particularly susceptible to injury from the following 
mechanisms 

1. Compression 
When the weight of the body is driven against the head. This is common in falls, diving accidents, 
motor vehicle crashes, or other accidents in which a person impacts an object head first. 
 

2. Flexion 
There is severe forward movement of the head in which the chin meets the chest, or when  
the torso is excessively curled forward. 
 

3. Extension 
When there is severe backward movement of the head in which the neck is stretched, or  
when the torso is severely arched backward. 
 



 

4. Rotation 
When there is lateral movement of the head or spine beyond its normal rotation. 
 

5. Lateral bending 
When the body or neck is bent severely from the side. 
 

6. Distraction 
When the vertebrae and spinal cord are stretched and pulled apart. This is common in  
hangings 

7. Penetration 
When there is injury from gunshots, stabbings, or other types of penetrating trauma that  
involve the cranium or spinal column. 
 

 
You must suspect spinal injury in any case that might involve one or more of these mechanisms, 
even if the patient appears to move normally. Injured vertebrae that are still aligned, but unstable, 
can become unstable at any moment and damage or sever the spinal cord. Conduct a thorough 
assessment to determine if spinal injury is suspected and the need for spinal motion restriction 
(SMR) 
 

Assessment tips 
You cannot assume that just because a patient cannot feel light touch he also cannot feel pain; light 
touch and pain sensations are carried by different spinal tracts.  
 

Spinal shock 
is a temporary concussion-like insult to the spinal cord that causes effects below the level of the 
injury. Such an injury usually occurs high in the cervical region. 
 
A patient in spinal shock can present with complete paralysis that might resolve within 24 hours to 
several days after the injury. 
 
In central cord syndrome, the patient presents with a loss of motor function or weakness and loss of 
pain sensation to the upper extremities while motor and sensory function remain normal in the 
lower extremities.  
 
In anterior cord syndrome, the patient loses the ability to feel pain and crude touch below the site of 
injury and likely experiences the loss of motor function below the injury site. However, the patient 
retains the ability to feel light touch both above and below the site of injury.  
 
In Brown-Séquard syndrome, the patient loses motor function and light touch sensation on one side 
of the body while retaining pain sensation on that same side. On the opposite side of the body, the 
patient retains motor function and light touch sensation while losing pain sensation.  
 

 
 



 

Scene Size-Up 
 
Because suspicion of spinal injury is most often based on the MOI, the scene size-up is an extremely 
important phase of patient assessment. 
 

Likely Mechanisms of Spinal Injury 
 
Be especially alert to the possibility of spinal injury when called to any of the following scenes 
because all of them are likely to produce the mechanisms that can result in spinal injury: 
 

 Motorcycle crashes 
 Motor vehicle crashes 
 Pedestrian–vehicle collisions 
 Falls 
 Blunt trauma 
 Penetrating trauma to the head, neck, or torso 
 Sporting injuries 
 Hangings 
 Diving or other water-related accidents 
 Gunshot wounds to the head, neck, chest and abdomen 
 Back, or pelvis 
 Unresponsive trauma patient 
 Electrical injuries 

 
 

Spinal Injury and spine Motion Restriction 
 

 A patient who has sustained a significant MOI and is under the influence of alcohol or drugs, 
cannot communicate effectively or understand question and instructions.  This is found 
during the assessment, you must provide spinal motion restriction throughout the 
remainder of the assessment, treatment, and transport of the patient. This is true even if the 
MOI doesn’t seem severe enough to have produced a spinal injury. 

 

Complications of spinal Injury 
 

Spinal injury can produce catastrophic permanent damage.  Major complications of spinal injury are: 
 

 Inadequate breathing effort 
Paralysis of the respiratory muscles can occur with an injury to the cervical spine. Rapid 
deterioration of the patient’s condition and death might result without quick intervention by 
the EMT. The diaphragm might continue to function even if the chest wall muscles are 
paralyzed. The patient can display shallow, inadequate breathing with little movement of 
the chest or abdomen. Continuous positive pressure ventilation is necessary. 
 
- Diaphragmatic breathing is indicative of cervical spinal injury. If injury to the nerve that 

controls the diaphragm occurs, you might see either no breathing effort or an attempt 
to breathe using only the abdominal muscles.  
 



 

 Paralysis 
Paralysis can occur below the site of spinal cord damage. If the damage is to the spinal cord 
below the cervical region, paralysis is isolated to the  
 

 Priapism 
A persistent erection of the penis resulting from injury to the spinal nerves to the genitals. It 
occurs soon after injury and is a classic sign of cervical spinal injury. 
 

The following are indications:  
For transporting a patient with spine motion restriction in blunt and penetrating trauma based on a 
thorough assessment” 
 

 Glasgow Coma Scale of ˂5 
 Any suspected traumatic brain injury 
 Any condition in which the patient has an altered  
 mental status 
 Any pain or tenderness along the vertebral column 
 Any paralysis (partial or complete), weakness, numb- 
 ness, or tingling, prickling sensation 
 Deformity along the vertebral column 

 
 

Signs and symptoms of possible spinal injury pain 
Unprovoked pain in area of injury, along spine, in lower legs. 
 

Tenderness 
Gentle touch of area may increase pain. 

Deformity  (rare) 
There may be abnormal bend or bony prominence. 

Soft tissue injury 
Injury to the head, neck, or face may indicate cervical-spine injury. Injury to shoulders, back, and 
abdomen may indicate thoracic- or lumbar-spine injury. Injury to extremities may indicate lumbar- 
or sacral-spine injury. 

Paralysis 
Inability to move or inability to feel sensation in some part of body may indicate spinal fracture with 
cord injury 

Painful movement 
Movement may increase pain. Never try to move the injured area. 
ALSO 
Loss of bowel or bladder control, priapism, impaired breathing 
 
 
 



 

Indications for Spinal Motion Restriction Based on Assessment Findings: 
 

 The following are indications for transporting a patient with spine motion restriction n blunt 
and penetrating trauma based on a thorough assessment. 

 
 Glasgow Coma Scale of ˂15 

 
 Any suspected traumatic brain injury 

 
 Any condition in which the patient has an altered mental status 

 
 Any pain or tenderness along the vertebral column 

 
 Any paralysis (partial or complete), weakness, numb-ness, or tingling, prickling sensation 

 
 Deformity along the vertebral column 

 
 A patient who has sustained a significant MOI and is under the influence of alcohol or drugs, 

cannot communicate effectively or understand, or has a painful distracting injury 
 

 

Modern Spinal Motion Restriction 
 

Best practices include the use of assessment techniques similar to those of the NEXUS or Canadian 

C-Spine Rule. A tenet of spinal motion restriction rather than spinal immobilisation is the ability for 

the patient to restrict his own cervical spine movement. Once a patient has been deemed alert and 

able to follow commands, he can be positioned sitting up on the stretcher and reminded not to 

move his head or torso. This type of practice proves far more effective than the traditional method 

of spine board, head blocks and spider harness.  

Procedure 
The long spine board is an extrication device. Patients who are placed on a long spine board or other 

rigid device should be removed as expeditiously as possible. 

SMR should be applied appropriately to those patients who may have sustained or are at high risk 

for spinal injuries and cannot be adequately assessed clinically for the presence of such injuries. 

Where indicated, maintenance of in-line spinal alignment when moving the patient and 

appropriately securing them to the transport stretcher remain critical components of spinal motion 

restriction. 

Furthermore, patients whose cervical spine has been cleared by a physician or advanced practice 

clinician in the emergency department or who do not meet SMR requirements and are being 

transferred between facilities for additional care, do not need to be placed on a long spine board for 

transfer. 

 

 



 

Current thinking 
 

It is the position of International Trauma Life Support that: 

 Spinal motion restriction (SMR) is not indicated in every trauma patient. 

 Long spine boards and other rigid devices are primarily extrication devices designed to move 

patients onto stretchers. Long periods of time on a spine board causes discomfort, pressure 

sored and respiratory compromise for the patient. 

 In order to minimize these negative occurrences, patients should be removed from the long 

spine board as soon as it is safe and practical to do so. 

 Maintenance of in-line spinal alignment when moving the patient and appropriately securing 

them to the transport stretcher remain important components of SMR. 

 SMR should be applied appropriately to those patients who have indicators that they may 

have sustained or are at high risk for spinal injuries, or who cannot be adequately assessed 

clinically for the presence of such injuries. Providers should apply the appropriate guideline 

in these situations and apply a rigid cervical collar and other rigid devices as clinically 

appropriate. 

 Spinal Motion Restriction onto a long board is not indicated in penetrating wounds of the 

torso, head or neck unless there is clinical evidence of a spinal injury. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



 

Spinal Injury Clinical Criteria 
A flow diagram has been created and published in the latest ITLS textbook. This guideline assists 

practitioners in determining if a patient requires SMR. 
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INSTRUCTIONS 
Read through the article and answer the multiple-choice questions provided below. There is only ONE correct answer to each question. 
 

MCQ’s 

Question 1:  Is it TRUE that spinal restriction is the attempt to 

minimise motion by the patient to maintain spinal alignment, 

irrespective of adjuncts or devices? 

A. YES  
B. NO 

Question 2: Is it TRUE or FALSE that the benefits of spinal 
immobilisation is unproven, with growing evidence indicating 
that hard spine boards cause more pain and other long term 
effects? 

A. TRUE  
B. FALSE  

Question 3: Your team leader requests you to prepare a short 
presentation for the team on the common mechanisms of 
spinal injury. Which of the following statements are TRUE and 
will you use in your presentation?  

3.1 The most common cause of spinal injuries IS motor 
vehicle crashes ? 

A. TRUE   B. FALSE  

3.2 Any patient with a gunshot wound to the neck, the 
anterior, lateral or posterior chest, the abdomen, or the 
pelvis must be assessed for spinal injury? 

A. TRUE   B. FALSE  

3.3 Between 34 – 40 percent of patients who have spinal 
column fractures or dislocations have a spinal cord injury that 
results in neurologic deficits (motor or sensory dysfunction)? 

A. TRUE   B. FALSE  

3.4 When you arrive at a scene and the patient is walking 
around, it means that the patient did not suffer a spinal 
injury? 

A. TRUE   B. FALSE  

 

 

 

 

 

3.5 A patient can have a spinal cord injury without spinal 
(vertebral) column damage? 

A. TRUE   B. FALSE  

Question 4: You are called to the scene of a diving accident. 
What mechanism of injury (MOI) will you most likely 
encounter? 

A. Flexion 
B. Distraction 
C. Extension 
D. Compression  

Question 5: When there is severe forward movement of the 
head in which the chin meets the chest, what mechanism of 
injury will you expect? 

A. Flexion  
B. Extension 
C. Lateral bending 
D. None of the above 

Question 6: When there is lateral movement of the head or 
spine beyond its normal rotation, will you expect rotation or 
extension as mechanism of injury? 

A. Rotation  
B. Extension 

Question 7: Three major complications of spinal injury include 
all the following, except for …………………...? 

A. Inadequate breathing effort 
B. Paralysis 
C. Diaphragmatic breathing 
D. Central cord syndrome  

Question 8: You are called to a scene where the patient has 
suffered blunt trauma. On investigation you find that the 
patient has altered mental status, tenderness along the 
vertebral column, experiences a tingling / prickling sensation 
and has a GCS of ˂15. Are these indications for transporting 
the patient with spinal motion restriction? 

A. YES  
B. NO 

 

 

 



 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 9: You arrive at the scene of a motor vehicle 
accident and attend to a patient lying on the ground with a 
suspected spinal injury.  On investigation you find that the 
patient cannot feel light touch and therefore assume that the 
patient does not feel pain and will not need analgesics. Is 
your assumption correct? 

A. YES 
B. NO  

Question 10: Which of the following statements are TRUE 
about “Current thinking” on spinal motion restriction (SMR) 

10.1 SMR is indicated in every trauma patient? 

A. TRUE   B. FALSE  

10.2 Long spine boards and other rigid devices are primarily 
extrication devices designed to move patients onto 
stretchers? 

A. TRUE   B. FALSE  

10.3 Long spine boards cannot cause respiratory 
compromise? 

A. TRUE   B. FALSE  

10.4 Maintenance of in-line spinal alignment when moving 
the patient and appropriately securing them to the transport 
stretcher, remain important components of SMR? 

A. TRUE   B. FALSE  

 

VIDEO: 

VIDEO: 2016 TEMS Protocols Spinal Motion Restriction by 
Jerry Sourbeer:  

Link: https://www.youtube.com/watch?v=InuWCgjaIA8 

 

Question 11:  Is the following statement TRUE or FALSE? 

“Long back board are no longer required during Spinal 

Motion Restriction”. 

 

A. TRUE 

B. FALSE 

 

 

 

 

VIDEO: SMR Scenario 0 Spinal Motion Restriction 

 

Link:   https://www.youtube.com/watch?v=owwsFpToTtk 

 

Question 12: Multiple studies have been published showing 

immobilizing the patient on a long backboard almost 

immediately has which of the following negative impacts? 

A. Skin degradation  

B. Pain  

C. Worsening of pre-existing conditions  

D. Pooling of fluid in the breast cavity 

E. All the above 

 

Question 13: Is it TRUE or FALSE that there is very little evidence 

that spinal immobilization actually does anything to improve 

neurological outcomes in patients with blunt or penetrating 

trauma? 

A. TRUE   B. FALSE 

 

Question 14: Is it TRUE or FALSE that the new algorithms are 

called "spinal motion restriction"? 

A. TRUE   B. FALSE 

 

Question 15: How far into the video is it stated: "If the patient is 

awake and alert, the spine does not hurt and everything works, 

spinal motion restriction is not necessary in blunt trauma? 

 

A. 4 minutes 02 seconds 

B. 7 minutes 33 seconds 

C. 11 minutes 20 seconds 

 

Question 16: High risk patient characteristics and mechanisms 

include which of the following? 

A. Over 65 years of age 

B. Numbness  

C. Tingling 

D. Violent impact to head, neck, torso or pelvis 

E. All of the above 
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