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Disclaimer 
 

These documents were developed for improved accessibility to “An Alternative Route to 

Maintenance of Licensure” for all paramedics in Manitoba.  Regional implementation of 

Alternate Route is at the discretion of the local EMS Director.  

 

This is a supportive document to the National Occupational Competency Profiles and 

“An Alternative Route to Maintenance of Licensure.”  It is not the intent that this package 

be used as a stand-alone teaching tool.  It is understood that the user has prior learning in 

this subject area, and that this document is strictly for supplemental continuing medical 

education.  To this end, the Paramedic Association of Manitoba assumes no responsibility 

for the completeness of information contained within this package. 

 

It is neither the intent of this package to supercede local or provincial protocols, nor to 

assume responsibility for patient care issues pertaining to the information found herein.  

Always follow local or provincial guidelines in the care and treatment of any patient. 

 

This package is to be used in conjunction with accepted models for education delivery 

and assessment, as outlined in “An Alternative Route to Maintenance of Licensure”.  

 

This document was designed to encompass all licensed training levels in the province 

Technician, Technician-Paramedic, Technician-Advanced Paramedic. Paramedics are 

encouraged to read beyond their training levels.  However, the written test will only be 

administered at the paramedic’s current level of practice. 

 

All packages have been reviewed by the Paramedic Association of Manitoba’s 

Educational Subcommittee and physician(s) for medical content. 

 

As the industry of EMS is as dynamic as individual patient care, the profession is 

constantly evolving to deliver enhanced patient care through education and standards.  

The Paramedic Association of Manitoba would like to thank those practitioners 

instrumental in the creation, distribution, and maintenance of these packages.  Through 

your efforts, our patient care improves. 

 

This document will be amended in as timely a manner as possible to reflect changes to 

the National Occupational Competency Profiles, provincial protocols/Emergency 

Treatment Guidelines, or the Cognitive Elements outlined in the Alternate Route 

document. 

 

Any comments, suggestions, errors, omissions, or questions regarding this document may 

be referred to info@paramedicsofmanitoba.ca , attention Director of Education and 

Standards. 
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Conventions Used in this Manual 

 

Black lettering without a border is used to denote information appropriate to the 

Technician Level and above. 

 

Text with the single striped border on the left is information appropriate to Technician-

Paramedic and above. 

 

Text with the double striped border on the left is information appropriate to Technician-

Advanced Paramedic and above. 
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IntroductionIntroductionIntroductionIntroduction    

 

This module deals with Head and Spinal Injuries.  Components of this document include: 

� Anatomy and physiology of the neurological system and associated skeletal structures 

� Understanding of the following injuries in terms of  

 description and definition 

 etiology 

 pathophysiology 

 signs and symptoms 

 assessment 

 management 

� Intracranial 

 concussion 

 contusion 

 epidural hematoma 

 subdural hematoma 

 other intracranial injuries 

 concept of increased intracranial pressure 

 concept of primary and secondary brain injury 

 concept of coup and contra coup injury 

� Head and neck 

 scalp injury or laceration 

 skull injury or fracture 

 facial injury or fracture 

 airway injury 

 cervical spine injury 

 other head and neck injuries 

� Spinal column 

 spinal injury or fracture 

 neurologic deficit 

 neurologic shock 

 other spinal injuries 

 

� Rapid extrication 

 indications and contraindications 

 procedure 

� Helmet removal 

 indications and contraindications 

 procedure 

� Use and limitations for the following immobilization devices 

 long spine board 

 scoop stretcher 

 short spine board 

 Kendrick Extrication Device or equivalent 

 other special considerations 
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Anatomy and Physiology ofAnatomy and Physiology ofAnatomy and Physiology ofAnatomy and Physiology of    the Nervous Systemthe Nervous Systemthe Nervous Systemthe Nervous System    

 

The nervous system is divided into two anatomic parts:  the central nervous system and 

the peripheral nervous system. The central nervous system (CNS) consists of the parts of 

the nervous system that are covered and protected by bones: the brain and the spinal cord, 

including the nuclei and cell bodies of most nerve cells. Long fibers link these cells to the 

body's various organs through openings in the bony coverings. These cables of nerve 

fibers make up the peripheral nervous system (PNS). 

 

 
 

Central Nervous System 

 

The central nervous system (CNS) is composed of the brain and spinal cord. The brain is 

the organ that controls the body, the center of consciousness. It is divided into three 

major areas: the cerebrum, the cerebellum, and the brain stem (consisting of the medulla, 

pons, and midbrain). The cerebrum, which contains about 75% of the brain's total 

volume, controls a wide variety of activities. It is divided into left and right hemispheres, 

and each cerebral hemisphere is divided into lobes named for the bones that lie over 

them.  The frontal lobe is important in voluntary motor function, motivation, aggression, 

and mood.  The parietal lobe is the major center for the reception and evaluation of most 

sensory information.  The occipital lobe functions in the reception and integration of 

visual input and is not distinctly separate from other lobes.  The temporal lobe receives 

and evaluates olfactory and auditory input and plays an important role in memory.  A thin 

layer of gray matter made up of neuron dendrites and cell bodies composes the surface of 

the cerebrum.  Underneath the cerebrum lies the cerebellum, which coordinates body 

movements. A major function of the cerebellum is to compare impulses from the motor 

cortex with those from moving structures.  The cerebellum compares the intended 
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movement with the actual movement.  If a difference is detected, the cerebellum sends 

impulses to the motor cortex and the spinal cord to correct the discrepancy.  A loss of 

cerebellum function results in an inability to make precise movements.  The most 

primitive part of the central nervous system, the brain stem, controls virtually all the 

functions that are necessary for life, including the cardiac and respiratory systems. The 

brain stem connects the spinal cord to the remainder of the brain.  10 of the 12 cranial 

nerves enter or exit the brain through the brain stem.  Deep within the cranium, the brain 

stem is the best-protected part of the central nervous system. 

 

The spinal cord, which is the other major portion of the central nervous system, is mostly 

made of fibers that extend from the brain's nerve cells. The spinal cord carries messages 

between the brain and the body.  The spinal cord lies within the spinal column and 

extends from the occipital bone to the level of the second lumbar vertebrae.  The spinal 

cord is the primary reflex center of the body.  Many of these reflexes are autonomic or 

visceral.  Other reflexes include the stretch reflex (knee-jerk reflex) and withdrawal 

reflexes.  In addition to functioning as a primary reflex center, the spinal cord tracts carry 

impulses to the brain in afferent, ascending tracts, and they carry motor impulses from the 

brain in efferent, descending tracts. 

 

 
 

Protective Coverings 

The cells of the brain and spinal cord are soft and easily injured. Once damaged, they 

cannot be regenerated or reproduced. Therefore, the entire central nervous system is 

contained within a protective framework. 

 

The thick, bony structures of the skull and spinal canal withstand injury very well. The 

skull is covered by a layer of muscle fascia and, above that, the scalp, a thick vascular 

layer of skin. The spinal canal, too, is surrounded by a thick layer of skin and muscles. 

The central nervous system is further protected by the meninges, three distinct layers of 

tissue that suspend the brain and the spinal cord within the skull and the spinal canal. The 

outer layer, the dura mater, is a tough, fibrous layer that closely resembles leather. This 

layer forms a sac to contain the central nervous system, with small openings through 
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which the peripheral nerves exit. 

 

The inner two layers of the meninges, called the arachnoid and the pia mater, are much 

thinner than the dura mater. They contain the blood vessels that nourish the brain and 

spinal cord. Both the arachnoid and the pia mater produce cerebrospinal fluid (CSF), 

which fills the spaces between them and acts as an excellent shock absorber. The brain 

and spinal cord essentially float in this fluid, buffered from injury. 

 

An injury which compromises the integrity of the protective layers also involves blood 

vessels.  Therefore, blood loss from the nose or ears may contain CSF, though it may not 

be readily apparent. 

 

Ironically, the very layers of tissue that isolate and protect the central nervous system can 

lead to serious problems in closed head injuries. Severe injury may cause bleeding of the 

vessels under the dura mater. This, in turn, causes blood to collect in this space (a 

subdural hematoma), increasing the pressure inside the skull and compressing softer brain 

tissue. Only prompt surgery can prevent permanent brain damage. 
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Peripheral Nervous System 

 

The peripheral nervous system has two anatomic parts: 31 pairs of spinal nerves and 12 

pairs of cranial nerves. 

 

The 31 pairs of spinal nerves conduct sensory impulses from the skin and other organs to 

the spinal cord. They also conduct motor impulses from the spinal cord to the muscles. 

Because the arms and legs have so many muscles, the spinal nerves serving the 

extremities are arranged in complex networks. The brachial plexus controls the arms, and 

the lumbosacral plexus controls the legs. 

 

Cranial nerves are the 12 pairs of nerves that pass through holes in the skull and transmit 

sensations directly to or from the brain. For the most part, they perform special functions 

in the head and face, including sight, smell, taste, hearing, and facial expressions. 

There are three major types of peripheral nerves. The sensory nerves, with endings that 

can perceive only one type of information each, carry that information from the body to 

the brain via the spinal cord. The motor nerves, one for each muscle, carry information 

from the central nervous system to the muscles. The connective nerves, found only in the 

brain and spinal cord, connect the sensory and motor nerves with short fibers, which 

allow the cells on either end to exchange messages. 

 

How the Nervous System Works 

The nervous system controls virtually all of our body's activities, including reflex, 

voluntary, and involuntary activities. In connecting the sensory and motor nerves of the 

limbs, the connecting nerves in the spinal cord form a reflex arc. If a sensory nerve in this 

arc detects an irritating stimulus, such as heat, it will bypass the brain and send a message 

directly to the motor nerve. 

 

Voluntary activities are the actions that we consciously perform, in which sensory input 

determines the specific muscular activity-for example, reaching across the table for a salt 

shaker or to pass a dish. Involuntary activities are the actions that are not under the 

control of our will, such as breathing; in most instances, we inhale and exhale without 

consciously thinking about it. Many of our body's functions occur independently of 

thought, or involuntarily. 

 

The part of the nervous system that regulates or controls our voluntary activities, 

including almost all coordinated muscular activities, is called the somatic (voluntary) 

nervous system. The mechanism of the somatic nervous system is simple. The brain 

interprets the sensory information that it receives from the peripheral nerves and responds 

by sending signals to the voluntary muscles. 

 

The body functions that occur without conscious effort are regulated by the much more 

primitive autonomic (involuntary) nervous system. The autonomic nervous system 

controls the functions of many of the body's vital organs, over which the brain has no 

voluntary control. 

 



 9

The autonomic nervous system, like so much in our nervous system, is composed of two 

parts: the sympathetic nervous system and the parasympathetic nervous system. 

Confronted with a threatening situation, the sympathetic nervous system reacts to the 

stress with the fight-or-flight response. The parasympathetic nervous system has the 

opposite effect on the body, causing blood vessels to dilate, slowing the heart rate, and 

relaxing the muscle sphincters. These two divisions of the autonomic nervous system 

tend to balance each other so that basic body functions remain stable and effective. 

 

Anatomy and PhysioloAnatomy and PhysioloAnatomy and PhysioloAnatomy and Physiology of the Skeletal Systemgy of the Skeletal Systemgy of the Skeletal Systemgy of the Skeletal System    

 
The skull has two layers of bone, the outer and inner tables that protect the brain. The 

skull is composed of 28 separate bones divided into the following groups:  the auditory 

ossicles, cranial vault, and facial bones.  The 6 auditory ossicles are located inside the 

cavity of the temporal bone, they function in hearing.  The cranial vault consists of 6 

bones that surround and protect the brain.  They are the parietal, temporal, frontal, 

occipital, sphenoid, and ethmoid bones.  The 14 facial bones form the structure of the 

face but do not contribute to the cranial vault.  The bones include the maxilla, mandible, 

zygomatic, palatine, nasal, lacrimal, vomer, and inferior nasal conchae bones. It is 

divided into two large structures: the cranium and the face. The mandible, (lower jaw), is 

the only movable facial bone, and is connected to the cranium by the temporomandibular 

joint just in front of each ear. 
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The spinal column is the body's central supporting structure. It has 33 bones, called 

vertebrae, and is divided into five sections.  The cervical vertebrae are made up of 7 

bones, the thoracic vertebrae consist of 12 bones, and the lumbar region is made up of 5 

bones, the sacrum 5 bones and the coccyx 4 bones. 

 

The front part of each vertebra consists of a round, solid block of bone called the “body"; 

the back part forms a bony arch. From one vertebra to the next, the series of arches form 

a tunnel running the length of the spine. This is the spinal canal, which encases and pro-

tects the spinal cord. 

 

The vertebrae are connected by ligaments and separated by cushions, called intervertebral 

disks. While allowing the trunk to bend forward and back, these ligaments and disks also 

limit motion so that the spinal cord is not injured. When the spine is injured or fractured, 

the spinal cord and its nerves are left unprotected. Therefore, until the spine is stabilized, 

you must keep it aligned as best you can to prevent further injury to the spinal cord. 

The spinal column itself is almost entirely surrounded by muscles. However, you can 

palpate the posterior spinous process of each vertebra, which lies just under the skin in 

the midline of the back. The most prominent and most easily palpable spinous process is 

at the seventh cervical vertebra at the base of the neck. 
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Intracranial InjuriesIntracranial InjuriesIntracranial InjuriesIntracranial Injuries    

 

ConcussionConcussionConcussionConcussion  

 

A blow to the head or face may cause concussion of the brain. There is no universal 

agreement on the exact definition of a concussion, but in general, it means a temporary 

loss or alteration of part or all of the brain's abilities to function without actual physical 

damage to the brain. For example, a person who sees stars after being struck in the head 

has had a concussion that affects the occipital portion of the brain. A concussion may 

result in unconsciousness and even the inability to breathe for short periods of time. 

A patient with a concussion may be confused or have amnesia (loss of memory). 

Occasionally the patient can remember everything but the events leading up to the injury; 

this is called retrograde amnesia. Inability to remember events after the injury is called 

anterograde (posttraumatic) amnesia. 

 

Usually a concussion lasts only a short time. In fact, it is often over by the time you 

arrive. Nevertheless, you should ask about symptoms of concussion in any patient who 

has sustained an injury to the head; these symptoms include dizziness, weakness, or 

visual changes, vomiting, combativeness, defects in equilibrium and coordination and 

changes in blood pressure, pulse rate and respiration (rare).  After physician evaluation, 

treatment generally consists of in-hospital or home observation by a reliable observer for 

24 to 48 hours.  A concussion injury affects the patient most severely at the time of 

impact and is followed by improvement.  It is the most common and least serious type of 

brain injury.  Any patient whose condition worsens over time or whose level of 

consciousness deteriorates rather than improves must be suspected of having a more 

serious injury.  Therefore it is important to document baseline measurements of level of 

consciousness, memory status, and neurological function in any victim of head injury. 

 
ContusionContusionContusionContusion.  
 
Like any other soft tissue in the body, the brain can sustain a contusion or bruise, when 
the skull is struck. A contusion is far more serious than a concussion, because it involves 
physical injury to the brain tissue, which may suffer long-lasting and even permanent 
damage. As with contusions elsewhere, there is associated bleeding and swelling from 
injured blood vessels. Injury of brain tissue or bleeding inside the skull will cause an 
increase of pressure within the skull.  
 
A cerebral contusion is bruising of the brain in the area of the cortex or deeper within the 

frontal (most common), temporal, or occipital lobes. This bruising produces a structural 

change in the brain tissue and results in greater neurological deficits and abnormalities 

than are seen with concussions. These abnormalities may include seizures, hemiparesis, 

aphasia, and personality changes. If the brainstem also is contused, the patient may lose 

consciousness. In some cases, the comatose state may be prolonged, lasting hours to days 

or longer. Of the patients who die from head injury, 75% have cerebral contusions at 

autopsy. 

 

As a rule, cerebral contusions usually heal without intervention. Like patients with 
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concussion, these patients usually improve, although the time to heal and level of 

improvement differ in these two conditions. The most important complication associated 

with cerebral contusion is increased ICP (intracranial pressure) manifested by headache, 

nausea, vomiting, seizures, and a declining level of consciousness. These signs are 

usually delayed responses that are not often seen in the prehospital emergency setting. 

 

Intracranial BleedingIntracranial BleedingIntracranial BleedingIntracranial Bleeding.  

 

Laceration or rupture of a blood vessel inside the brain or in the meninges that cover the 

brain will produce intracranial bleeding (hematoma) in one of three areas: 

 

Beneath the dura but outside the brain: a subdural hematoma 

 

Within the substance of the brain tissue itself: an intracerebral hematoma 

 

Outside the dura and under the skull: an epidural hematoma 

 

A hematoma may develop rapidly usually because of arterial injury as in an epidural 

hematoma; or it may develop very slowly as with a subdural hematoma. In any case, 

because the brain occupies nearly the entire space inside the skull, the result is increased 

pressure inside the skull, leading to compression of the brain tissue. The expanding 

hematoma will cause progressive loss of brain function and, if not treated properly; death. 

Rapid deterioration of neurologic signs following a head injury is a sign of intracranial 

hematoma. You must act quickly to evaluate and treat such patients. Provide oxygen, 

monitor the airway, elevate the head of the stretcher, and provide immediate transport. 

 
Other Intracranial InjuriesOther Intracranial InjuriesOther Intracranial InjuriesOther Intracranial Injuries    

 

Brain injuries are not always a result of trauma. Certain medical conditions, such as blood 

clots or hemorrhaging, can also cause brain injuries that produce significant bleeding or 

swelling. Problems with the blood vessels, high blood pressure, or any number of other 
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causes may cause spontaneous bleeding in the brain, affecting the patient's level of 

consciousness. This is known as altered mental status. The signs and symptoms of 

nontraumatic injuries are the same as those of traumatic brain injuries, except that there is 

no obvious mechanism of injury or any evidence of trauma. 

 

Closed head injuries, usually associated with trauma, are those in which the brain has 

been injured but the skin has not been broken and there is no obvious bleeding. In 

assessing a patient with a possible closed head injury, consider the mechanism of injury. 

Did the patient fall? Was he or she in an automobile crash or the victim of an assault? 

Was there deformity of the windshield or deformity of the helmet? Look for scalp 

lacerations, contusions, hematomas, or skull deformities. Sometimes, the skull will 

appear to have been pushed into the brain. 

 

Decreased level of consciousness is the most reliable sign of this type of injury.  Monitor 

the patient for changes in level of consciousness, including signs of confusion, 

disorientation, or deteriorating mental status. Is the patient unresponsive or repeating 

questions? Experiencing seizures? Nauseous or vomiting? Next, assess the patient for 

decreased movement and/or numbness and tingling in the extremities. Assess the vital 

signs carefully. People with head injuries may have irregular respirations, depending on 

which region of the brain is affected. Look for blood or cerebrospinal fluid leaking from 

the ears, nose, or mouth and for bruising around the eyes and behind the ears. 

 

You should also evaluate the patient's pupils, especially if he or she has a decreased level 

of consciousness. Often, unequal pupil size after a head injury signals a serious problem. 

Developing blood clots may be pressing on the third cranial nerve, causing one pupil to 

dilate. 

 

Scalp contusions, lacerations, hematoma, and obvious skull deformities are all signs of 

open head injuries, which are often caused by a penetrating object. There may be 

bleeding and exposed brain tissue. Do not probe open scalp lacerations with your gloved 

finger, as this may push bone fragments into the brain. Do not remove an impaled object. 

 

Signs and Symptoms of Head Injury 

 

Open and closed head injuries have essentially the same signs and symptoms. 

Following an injury any patient who exhibits one or more of these signs or symptoms 

should be evaluated promptly in the emergency department: 

 

� Lacerations, contusions, or hematoma to the scalp 

� Soft area or depression upon palpation 

� Visible fractures or deformities of the skull 

� Ecchymosis about the eyes  (raccoon eyes)  or behind the ear over the mastoid 

process (Battles Sign) 

� Clear or pink cerebrospinal fluid leakage from a scalp wound, the nose, or the ear 

� Failure of the pupils to respond to light 

� Unequal pupil size 
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� Loss of sensation and/or motor function 

� A period of unconsciousness 

� Anterograde or retrograde amnesia 

� Seizures 

� Numbness or tingling in the extremities 

� Irregular respirations 

� Dizziness 

� Visual complaints 

� Combative or other abnormal behavior 

� Nausea or vomiting 

 

 

Assessing Head Injuries 
 
Another common response to head injuries, even among children with very slight head 

injuries, is vomiting. This is usually the result of increased intracranial pressure. In 

managing such vomiting, you should pay particular attention to protecting the airway. 

As was discussed earlier, the appearance of clear or pink watery cerebrospinal fluid from 

the nose, the ear, or an open scalp wound indicates that the dura and the skull have both 

been penetrated. You should make no attempt to pack the wound, ear, or nose in this 

situation. Cover the scalp wound, if there is one, with sterile gauze to prevent further 

contamination, but do not bandage it tightly. 

 

Level of consciousness: Change in the level of consciousness is the single most important 

observation that you can make in assessing the severity of brain injury.  Level of 

consciousness usually corresponds to the extent of loss of brain function. As soon as you 

determine that a head injury is present, you should perform a baseline assessment using 

the AVPU scale and record the time. Reevaluate the patient and record your observations 

every 15 minutes if the patient's condition is stable and at least every 5 minutes if the 

patient's condition is not stable, until you reach the hospital. 

 

Frequently, the levels will fluctuate, improving, deteriorating, then improving again over 

time.  On other occasions, there is a gradual, progressive deterioration in the patient's 

response to stimuli; this usually indicates serious brain damage that may need aggressive 

medical and/or surgical treatment. The physicians who treat the patient will need to know 

when loss of consciousness occurred. They will want to compare their neurologic 

evaluation with the one you preformed in the field. 

 

Your EMS system may choose to use the more detailed Glasgow Coma Scale instead of 

the AVPU scale to assess patients' level of consciousness. In either case, you should 

always use simple, easily understood terms when reporting the level of consciousness, 

such as “does not remember events immediately preceding injury or confused about date 

and time." Terms such as “obtunded" or "dazed" have different meanings to different 

people and should not be used in either written or verbal reports. 

 

Changes in pupil size: The nerves that control dilation and constriction of the pupils are 

very sensitive to pressure within the skull. When you beam a bright light into the eye, the 
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pupil should constrict. Failure to do so is an early and important sign of increased 

intracranial pressure. Unequal pupil size may indicate increased pressure on one side of 

the brain. 

 

As soon as you have assessed the patient's level of consciousness, determine the reaction 

of each pupil to light. Sketch the size of both pupils on the ambulance report to indicate 

any difference between the two eyes. Continue to monitor the pupils. Any change in their 

reactions over time may indicate progressive brain damage. 

 

Motor vehicle crashes, direct blows, falls from heights, assault, and sports injuries are 

common causes of head injury A patient who has experienced any of these events should 

immediately arouse your suspicion and cause you to start looking for specific signs and 

symptoms of head injury.  A deformed windshield or dented helmet may indicate a major 

blow to the head, which is likely to have caused injury. It is especially important to 

evaluate and monitor the level of consciousness in patients with suspected head injuries, 

paying particular attention to any changes that may occur. 

 
Management of CNS Injuries as per Manitoba Treatment Guidelines: 

 

Injuries to the central nervous system (CNS) require extremely careful treatment and 

management. Inadvertent movements of the patient could result in a lifetime of disability.  

EMS personnel must ensure they are current and competent in all aspects of 

immobilization. 

 

General Treatments 

 

� scene assessment for mechanism of injury, including 

o cause of accident 

o height of fall, if any 

o objects struck, if any 

o vehicle damage, both external and internal speed involved 

o direction of impact(s) 

o rollover, if any 

o were other patients severely injured or killed in the same incident 

o weapons involved,  

o  any other relevant information 

 

� personal protective equipment should be utilized as appropriate 

� if a CNS injury is suspected based on the mechanism of injury, the patient should be 

immobilized even if they have no signs and symptoms of CNS injuries 

� C-spine precautions are not indicated in penetrating head injuries (including gunshot 

wounds) 

� body substance isolation techniques and equipment should be utilized as appropriate 

� establish cervical spine control for head, neck, and spine 

� if the patient is conscious advise the patient to remain still 
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� apply manual inline stabilization of the head and neck, supporting the weight of the 

head 

 

� maintain the patient's head in a neutral position and maintain this position until the 

patient is fully immobilized 

� do not attempt to move the patient's head to a neutral in-line position if 

o patient complains of increased pain when movement of the head is started 

o there is muscle spasm or resistance to the movement is felt 

o patient holds their head in an angulated (tilted) position and states they 

cannot move their head 

o head is rigidly held to one side 

o maneuver cannot be safely achieved due to space or other scene conditions 

� if any or all of the above conditions exist, then the patient's head and neck should be 

immobilized in the position found 

  

Primary survey 

� Items in primary survey specific to CNS injuries: 

o do not hyperextend or flex the neck 

o assess and manage ABCs 

o use jaw thrust without head tilt for opening the airway 

o maintenance of an open airway and ensuring adequate respirations has 

priority over all other treatments, including control of the cervical spine 

o ensure the adequacy of oxygenation and ventilation 

o provide high concentration oxygen 

o insert oropharyngeal or nasopharyngeal airway to unconscious patient if 

there is no contraindications 

o assist ventilations if required 

o maintain cervical spine control during primary survey and treatment of life 

threatening injuries 

� control external bleeding to the head with sterile pressure dressings 

o never apply direct pressure to the skull if there is evidence of bone 

fragments or obvious fracture or deformity 

o use bulky dressings and apply pressure around the injured area 

� consider load and go criteria 

 

 

Consider Load and Go with Rapid Extrication for any Patient with: 

head injury with unilaterally dilated pupil 

o difference in pupil diameters of more than 1 mm is abnormal 

or 

o head injury with decreased or rapidly deteriorating level of consciousness 

 

� load and go should be initiated immediately for a patient with either of the above 

findings (see Load and Go Guideline) 

� perform a rapid extrication if required 

� maintain cervical spine control 
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� maintain high concentration oxygen delivery to the patient and assist ventilations if 

required 

� immobilize the patient 

 

If the patient does not meet the criteria for immediate load and go, further assessments 

and stabilization can be performed on scene. 

 

� obtain a pertinent history 

� injuries identified by patient 

� time of injury 

� mechanism of injury 

� was the patient moved in any way 

� loss of or altered level of consciousness, if any 

� presence or suspicion of drugs or alcohol 

� past medical history 

� medications 

� allergies 

� last meal 

� note differences between the scene assessment, witness statements, and the patient's 

recollection 

 

Secondary survey 

If the patient's status and injuries permit (see below for additional details) 

� log rolling the patient with suspected central nervous system injury should only be 

done if sufficient trained personnel are available 

� the patient should be talked to and informed of what actions are being taken 

� person controlling the patient's head and neck should coordinate all of the turning 

actions 

� patient's head and neck must be maintained in a neutral position throughout this 

procedure 

� patient should be rolled towards the personnel moving the patient's body 

� visual and manual scan of the back, buttocks, and posterior legs may be done at this 

time and any dressings applied, as required 

� patient should be log rolled back onto the immobilization device in a controlled and 

coordinated manner 

� final positioning of the patient on the immobilization device should be coordinated by 

the EMS personnel maintaining the patient's head and neck 

� reassess and document the patient's neurologic status after all movements are 

completed 

� apply an appropriately sized cervical collar 

� this should be done prior to log rolling the patient if assessments of the neck have 

been completed 

� treat for shock if indicated (see Shock Guideline) 

� if vital signs are normal and stable, search for and treat other injuries 

� monitor closely for vomiting, regurgitation, or seizures 

� immobilize the patient's head, neck and spine to a long spine board, scoop stretcher, 
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or appropriate immobilization device, to ensure sufficient security and integrity of the 

cervical spine is maintained 

� employ measures to prevent aspiration 

� ensure the patient is immobilized securely to facilitate turning the patient on their side 

in the event that the patient vomits or regurgitates 

� turn the patient only if vomiting or other aspiration threats are present 

� once the threat has diminished, return the patient to the supine position and realign as 

required 

� monitor the patient for recurrence of the threat 

� primary survey and vital signs assessment should be repeated at regular intervals (5-

15 mins.) or when there is a change in the patient's status 

� initiate transport 

 on scene times should be kept to a minimum 

� handle the patient gently and carefully 

� transport the patient to the nearest appropriate health care facility 

� notify the receiving facility of the patient's status 

� monitor and treat the patient en route 

� report all findings to the receiving facility staff, and document on the patient care 

report 

 

Secondary Survey Should Include: 

� complete head-to-toe survey with a minimum of patient movement 

 

Specific to the head: 
� skull and scalp 

o lacerations, fractures, depressions 
o bruising (including Battle's sign and or Raccoon eyes) [late sign] 
o deformity of alignment of head and neck with respect to thorax 
o movement of the head 

� eyes 
o size and symmetry reaction to light 
o whether there is a normal gaze,  extraocular movements 
o presence of blurred or double vision 

� note: the abbreviation "PERL" is meaningless unless pupil size, symmetry, and type 
of reaction to light are also documented 

� ears and nose 

o discharge of fluid or blood 

o loss of hearing 

� mouth 

o presence of blood, fluid, loose teeth or other foreign objects 

o unusual odors (acetone, alcohol, vomitus) 

� face 

o symmetry 

o use of facial muscles 

 
Specific to the neck: 
� pain 

� swelling 

� deformity 
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� lacerations, bruising, and soft tissue injuries 

� distended neck veins 

 

Specific to the extremities: 

� paralysis or weakness 
� altered sensation 
� record the level of and locations on the patient's body that paralysis, weakness, loss of 

sensation, and loss of movement exist 
� ensure upper and lower extremities are assessed 

o compare right versus left for possible differences 

 

Specific to the neurologic system: 

� assess Glasgow Coma Score 

� check for priapism (in males) and incontinence 
� perform repeated assessments to document any change in level of function 
 
 
 
Concepts of increased intracranial pressurConcepts of increased intracranial pressurConcepts of increased intracranial pressurConcepts of increased intracranial pressureeee    

 

Cerebral blood flow:  

Although the brain accounts for only 2% of adult weight, 20% of total body oxygen use 

and 25% of total body glucose use are devoted to brain metabolism. Oxygen and glucose 

delivery are controlled by cerebral blood flow. 

 

Cerebral blood flow is a function of cerebral perfusion pressure (CPP) and resistance of 

the cerebral vascular bed. CPP is determined by the mean arterial pressure (MAP) (the 

diastolic pressure plus one-third pulse pressure) minus intracranial pressure. As ICP 

approaches MAP, the gradient for flow decreases and cerebral blood flow is restricted. 

Therefore, when intracranial pressure increases, CPP decreases. As CPP decreases, 

cerebral vasodilation occurs, which results in increased cerebral blood volume 

(increasing ICP) and further cerebral vasodilation. 

 

Vascular tone in the normal brain is regulated by carbon dioxide pressure (Pco²), oxygen 

pressure (PO²), and autonomic and neurohumoral control.  Pco² has the greatest effect on 

intracerebral vascular diameter and subsequent resistance. For example Pco² is increased 

from 40 to 80 torr, cerebral blood flow is doubled, resulting in increased brain blood 

volume and intracranial pressure. 

 

Intracranial pressure: 

The normal range of intracranial pressure is 0 to 15 torr. When intracranial pressure rises 

above this level because of an expanding mass or diffuse swelling, the body's ability to 

maintain CPP is compromised, and cerebral blood flow is diminished. As the cranial 

vault continues to fill (because of brain edema or expanding hematoma), the body 

attempts to compensate for the decline in CPP by a rise in MAP (Cushing reflex). 

However, this increase in cerebral blood flow further elevates the intracranial pressure. 

As it continues to rise, cerebrospinal fluid is displaced to compensate for the expansion. 
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If unresolved, the brain substance may herniate over the edge of the tentorium (one of 

three extensions of the dura mater that separates the cerebellum from the occipital lobe of 

the cerebrum) or through the foramen magnum. 

 

Early signs and symptoms of increased ICP include headache, nausea and vomiting, and 

altered level of consciousness. These eventually are followed by increased systolic 

pressure, widened pulse pressure, and a decrease in the pulse and irregular respiratory 

pattern (Cushing's triad). As the volume continues to expand in the cranial vault, 

herniation of the temporal lobe through the tentorium causes compression of cranial 

nerve III, producing a dilated pupil and loss of the light reflex on the side of compression. 

The patient rapidly becomes unresponsive to verbal and painful stimuli and may exhibit 

the ominous signs of decorticate posturing (characterized by extension of the legs and 

flexion of the arms at the elbows) or decerebrate posturing (characterized by extension of 

all four extremities). 

 

Concept of primary and secondary brain injuryConcept of primary and secondary brain injuryConcept of primary and secondary brain injuryConcept of primary and secondary brain injury    

 

Spinal cord injury may be further classified as primary and secondary injuries.  Primary 

injuries occur at the time of impact.  Secondary injury occurs after the initial injury and 

can include swelling, ischemia, and movement of bony fragments.  Like other tissues, the 

spinal cord can be concussed, contused, compressed, and lacerated, all of which can 

cause temporary or permanent loss of cord-mediated functions distal to the injury from 

compression or ischemia.  Bleeding from damaged blood vessels also can occur in the 

cord’s tissue, causing an obstruction to spinal blood supply.  The severity of these injuries 

depends on the amount and type of force that produced them and the duration of the 

injury. 

 

Concept of coup and contra coup injuryConcept of coup and contra coup injuryConcept of coup and contra coup injuryConcept of coup and contra coup injury    

 

If applied force is sufficient to cause the brain to be displaced against the irregular 

surfaces of the skull, tiny blood vessels in the pia mater may rupture. The brain substance 

may be damaged locally at the site of impact (coup) or on the contralateral side (contra 

coup) opposite the site of impact. Contra coup injuries commonly are caused by decelera-

tion of the head, as in a fall or motor vehicle crash. 

 

 

Head and NeckHead and NeckHead and NeckHead and Neck    

 

ScalpScalpScalpScalp    LacerationsLacerationsLacerationsLacerations    

 

Scalp lacerations can be minor or very serious. Because both the face and the scalp have 

unusually rich blood supplies, even small lacerations can quickly lead to significant blood 

loss. Occasionally this blood loss may be severe enough to cause hypovolemic shock, 

particularly in children. In any patient with multiple injuries, bleeding from scalp or 

facial lacerations contributes to hypovolemia. In addition, since scalp lacerations are 
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usually the result of direct blows to the head, they often indicate deeper, more serious 

injuries. 

 

You can almost always control bleeding from a scalp laceration by applying direct 

pressure over the wound. Remember to follow BSI (Routine Practices) techniques. Use a 

dry sterile dressing, folding any torn skin flaps back down onto the skin bed before 

applying pressure. In some instances, you will have to apply firm compression for several 

minutes to control the bleeding. If you suspect a skull fracture, do not apply excessive 

pressure to the open wound. Otherwise, you may increase intracranial pressure or push 

bone fragments into the brain. 

 

If the dressing becomes soaked, do not remove it. Instead, place a second dressing over 

the first. Continue applying manual pressure until the bleeding is controlled, then secure 

the compression dressing in place with a soft, self-adhering roller bandage. 

 

Skull FractureSkull FractureSkull FractureSkull Fracture    

 

Fracture of the skull is an indication that a significant force has been applied to the head. 

As with any fracture, a skull fracture may be open or closed, depending on whether there 

is an overlying laceration of the scalp. 

 

Injuries from bullets or other penetrating weapons frequently result in fracture of the 

skull. The diagnosis of a skull fracture is usually made in the hospital by X-ray 

examination, but you can conclude that a fracture is present if the patient's head appears 

deformed or if there is a visible crack in the skull within a scalp laceration. Another sign 

of skull fracture that you may see is ecchymosis that develops under the eyes (raccoon 

eyes) or behind one ear or both, over the mastoid process (Battle's sign).  These usually 

indicate a basilar skull fracture. 

 

Injuries to the FaceInjuries to the FaceInjuries to the FaceInjuries to the Face    

 

Injuries about the face often lead to partial or complete obstruction of the upper airway. 

Several factors may contribute to the obstruction. Bleeding from facial injuries can be 

very heavy, producing large blood clots in the upper airway.  These clots can lead to 

complete obstruction, particularly in a patient who is not fully conscious. Direct injuries 

to the nose and mouth, the larynx, or the trachea are often the source of significant 

bleeding. In addition, as a result of an injury, loosened teeth or dentures may become 

dislodged into the throat, where they may be swallowed or aspirated. The swelling that 

often accompanies injury to the soft tissues in these areas can also contribute to the 

obstruction. 

 

The airway may also be affected when the patient's head is turned to the side, as so often 

is the case with a patient who has an altered level of consciousness or is unconscious. 

Other factors that interfere with normal respirations include possible injuries to the brain 

and/or cervical spine that may be associated with facial injuries. If the great vessels in the 

neck are injured, significant bleeding and pressure on the upper airway are common; 
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these result in airway obstruction as well. 

 

Soft-Tissue Injuries 

 

Soft-tissue injuries of the face and scalp are very common. The skin and underlying 

tissues in these areas have a rich blood supply so bleeding from penetrating injuries may 

be heavy, indeed, even minor soft-tissue wounds of the face and scalp may bleed a great 

deal. A blunt injury that does not break the skin may cause a break in a blood vessel wall, 

leading blood to collect under the skin; this is called a hematoma. Often, a flap of skin is 

peeled back, or avulsed, from the underlying muscle and fascia. 

The emergency care of soft-tissue injuries to the face and scalp is the same as treatment 

of soft-tissue injuries elsewhere on the body.  You should assess ABCD and care for any 

life threats first. Remember also to follow BSI (Routine Practices) techniques in all cases. 

 

Your first step is to open and clear the airway. Remember that blood draining into the 

throat can produce vomiting and airway obstruction. Take appropriate precautions if you 

suspect that the patient has sustained a cervical spine injury; be sure to avoid moving the 

neck. Use the jaw-thrust or head-tilt/chin-lift maneuver, whichever is appropriate, to open 

the patient's airway, and then suction the mouth. Once the patient is immobilized in a 

cervical collar and on a backboard, you can turn him or her to one side to allow any blood 

or vomitus to drain out of the mouth rather than pool in the pharynx and obstruct the 

airway. 

 

Control bleeding by applying direct manual pressure with a dry, sterile dressing. Use 

roller gauze, wrapped around the circumference of the head, to hold a pressure dressing 

in place. Do not apply excessive pressure if there is a possibility of underlying skull 

fracture. When an injury exposes the brain, eye, or other structures, covers the exposed 

parts with a moist, sterile dressing to protect them from further damage. For injuries in 

which the skin is not broken, apply ice locally to help control the swelling of bruised 

tissues. 

 

For soft-tissue injuries around the mouth, you should always check for bleeding inside 

the mouth. Broken teeth and lacerations to the tongue may cause profuse bleeding and 

obstruction of the upper airway. Often, the patient will swallow the blood from 

lacerations inside the mouth, so the hemorrhage may not be apparent. You should also 

inspect the inside of the mouth for bleeding and hidden injuries in patients who have 

sustained facial trauma. 

 

Often, physicians will be able to graft a piece of avulsed skin back into the appropriate 

position. For this reason, if you find portions of avulsed skin that have become separated, 

you should wrap them in a moist, sterile dressing, place them in a plastic bag, and keep 

them cool. Deliver the bag to the emergency department along with the patient. In many 

avulsion injuries, the skin will still be attached in a loose flap. Place the flap in a position 

that is as close to normal as possible, and hold it in place with a dry, sterile dressing. 

These steps will help to increase the patient's chances of being restored to normal 

appearance. 
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Facial FracturesFacial FracturesFacial FracturesFacial Fractures    

 

Fractures of the facial bones typically result from blunt impact. For example, the patient's 

head collides with a steering wheel or windshield in an automobile crash or is hit by a 

baseball bat or pipe in an assault. You should assume that any patient who has sustained a 

direct blow to the mouth or nose has a facial fracture. Other clues to the possibility of 

fracture include bleeding in the mouth, inability to swallow or talk, absent or loose teeth, 

and/or loose or movable bone fragments. Patients may also report that “it doesn't feel 

right" when they close their jaw, signaling an irregularity of bite. 

Facial fractures alone are not acute emergencies unless there is serious bleeding. Such 

bleeding can be life threatening. In addition to external hemorrhage, there is the danger of 

blood clots in the upper airway, leading to obstruction of the upper airway. Fractures 

around the face and mouth can also produce deformity and loose bone fragments. 

However, plastic surgeons can repair the damage perfectly as long as 7 to 10 days after 

the injury.  Be sure to remove and save loose teeth or bone fragments from the mouth; it 

is often possible to replant them. Remove dentures and dental bridges to protect against 

airway obstruction. 

 

Another source of potential airway obstruction is swelling, which can be extreme within 

the first 24 hours after injury.  If you notice swelling during assessment or at any time 

while the patient is under your care, you should check for airway obstruction. 

 

Airway InjuriesAirway InjuriesAirway InjuriesAirway Injuries    

 

The neck contains many structures that are vulnerable to injury either by blunt trauma, 

such as from a steering wheel in a car crash, or by penetrating injury such as a stab or 

gunshot wound. These structures include the upper airway, the esophagus, the carotid 

arteries and jugular veins, the thyroid cartilage or Adam's apple, the cricoid cartilage, and 

the upper trachea. Any injury to the neck is serious and should be considered life 

threatening until proven otherwise in the emergency department. 

 

Any crushing injury of the upper part of the neck is likely to involve the larynx or 

trachea. Examples include a collision with a steering wheel, an attempted suicide by 

hanging, and a clothesline injury sustained while riding a bicycle. Once the cartilages of 

the upper airway and larynx are fractured, they do not spring back to their normal 

position. Such a fracture can lead to loss of voice, severe and sometimes fatal airway 

obstruction, and leakage of air into the soft tissues of the neck. The presence of air in the 

soft tissues produces a characteristic crackling sensation called subcutaneous 

emphysema. If you feel this sensation when you palpate the neck, you should maintain 

the airway as best you can and provide immediate transport. Be aware that complete 

airway obstruction can develop very rapidly in these patients as a result of swelling or 

bleeding into underlying tissues. It may be very difficult to intubate such patients in the 

field; some will require a surgical airway at the hospital. You should also keep in mind 

that an incident involving a fracture in the neck may also have injured the cervical spine. 
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Penetrating Injuries 

 

Penetrating injuries to the neck can cause profuse bleeding from laceration of the great 

vessels in the neck, either the carotid artery or the jugular veins. The airway, the 

esophagus, and even the spinal cord can also be damaged by a penetrating injury. Direct 

pressure over the bleeding site will control most neck bleeding. However, the tissues 

within the neck may still bleed and compress the upper airway, so you should look for 

signs of airway obstruction. If a vein has been opened, air may be sucked through it to the 

heart, a clinical situation called air embolism. A large amount of air in the right atrium 

and right ventricle can lead to cardiac arrest. 

You might find it necessary to apply pressure both above and below the penetrating 

wound to control life-threatening bleeding from the carotid artery (above) and the jugular 

vein (below). You may also need to treat the patient for shock. 

 

Provide prompt transport for a patient with a neck injury; and ensure that the airway 

remains open en route. 

 

Signs and Symptoms of a Head or Neck Injury 

 

� loss or altered level of consciousness 

� disorientation to person, place, time 

� personality change, restlessness, agitation, violence 

� persistent nausea or vomiting 

� bradycardia 

� abnormal or altered respiratory rate and pattern 

� rise in body temperature 

� hypertension 

� skull fracture or depression 

� evidence of basilar skull fracture (battle's sign, raccoon eyes, blood or clear fluid 

discharge from the ear or nose) 

� unequal, asymmetric, or unilaterally dilated pupil(s) 

� asymmetry of the face or facial movements 

� impaired ability to produce coherent speech 

� impaired ability to understand spoken word 

� abnormal or impaired hearing 

� neck tenderness, spasm, or displacement 

� altered of sensation in area(s) of the body 

� loss of motor function in area(s) of the body 

� gait disturbances 

� bowel or bladder incontinence 

 

 

Spinal Column InjuriesSpinal Column InjuriesSpinal Column InjuriesSpinal Column Injuries    

 

The cervical, thoracic, and lumbar portions of the spine can be injured in a variety of 
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ways. Compression injuries can occur as a result of a fall, regardless of whether the 

patient landed on his or her feet, coccyx, or, as in diving accidents, top of the head. Motor 

vehicle crashes or other types of trauma can overextend, flex, or rotate the spine. Any one 

of these unnatural motions, as well as excessive lateral bending, can result in fractures or 

neurologic deficit. 

 

Any time the spine is distracted, or pulled along its length, you can expect to find serious 

injuries to the spine. For example, hangings typically fracture the vertebrae high up in the 

cervical spine. 

 

The most frequently injured spinal regions in descending order are C5 to C7, C1 to C2, 

and T12 to L2.  Of these injuries, the most common are wedge-shaped compression 

fractures and teardrop fractures or dislocations.  Neurological deficits associated with 

these fractures and dislocations vary with the location and extent of injury.  Although the 

spine and spinal cord are anatomically closely related, the spine can be fractured without 

spinal cord injury and vice versa. 

 

Sprains and strains usually result from hyperflexion and hyperextension forces.  A 

hyperflexion sprain can also result in tears of the joint capsules and may allow partial 

dislocation (subluxation) of the intervertebral joints.  Hyperextension strains are common 

in low-velocity, rear-end automobile collisions and are commonly known as whiplash.  

Injury occurs as the occiput is thrown backward against the posterior thorax during 

impact, damaging anterior soft tissues of the neck. 

   

With both sprains and strains, local pain may be produced by spasms of the neck muscles 

and injury to the vertebrae, intervertebral disks, and ligamentous structures.  The pain 

usually is described as a nonradiating, aching soreness of the neck or back muscles.  

Discomfort often varies in intensity with changes in posture.   

 

Assessment of Spinal Injuries 

You should suspect a possible spinal injury any time you encounter one of the following 

mechanisms of injury: 

� Motor vehicle crashes 

� Pedestrian-motor vehicle collisions 

� Falls – particularly from a height 

� Blunt trauma 

� Penetrating trauma to the head, neck, or torso 

� Motorcycle crashes 

� Hangings 

� Diving accidents 

� Recreational accidents 

 

If a trauma patient is unconscious and you do not know the mechanism of injury, you 

should always assume that he or she has a spinal injury. Take great care to avoid any 

movement that could cause further injury. In fact, this is the safest approach to any 

injured patient, conscious or unconscious. The reason is that complications of spinal cord 
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injuries are serious, often leading to death or lifelong disability.  Examples include 

respiratory failure resulting from direct injury to the stem or upper spinal cord and partial 

or complete paralysis below the point of injury. 

 

When assessing a patient for possible spinal injury, you should begin with an initial 

assessment, focusing on ABCD. If the patient is responsive, make sure you ask about the 

mechanism of injury and about his or her symptoms, starting with these five questions: 

1. Does your neck or back hurt?  

2. What happened? 

3. Where does it hurt? 

4. Can you move your hands and feet? 

5. Can you feel me touching your fingers? Your toes? 

 

As part of your focused physical exam, inspect the spinal area for deformities, 

contusions, abrasions, punctures/penetrations, burns, tenderness, lacerations, and 

swelling. Make sure that you do not move any body parts excessively.  Determine 

whether the strength in each extremity is equal by asking the patient to squeeze your 

hands and to gently push each foot against your hands. Finally, assess the equality of 

strength of the extremities by comparing the right limb to the left limb. 

 

With unresponsive patients, you should try to identify the mechanism of injury. As part 

of your assessment, inspect the patient for deformities, contusions, abrasions, 

punctures/penetrations, burns, tenderness, lacerations, and swelling (DCAP-BTLS). First 

responders, family members, or bystanders may have helpful information, including 

when the patient lost consciousness or what his or her previous level of consciousness 

was. 

 

Remember that the ability to walk, move the extremities, or feel sensation does not 

necessarily rule out a spinal cord injury.  Nor does an absence of pain. Do not ask 

patients with possible spinal injuries to move as a test for pain. On the contrary, you 

should instruct them to be still. 

However, pain or tenderness when you palpate the spinal area is certainly a warning sign 

that a spinal injury may exist. Patients with spinal injuries may complain of constant or 

intermittent pain along the spinal column or in their extremities. A spinal cord injury may 

also produce pain independent of movement or palpation. 

 

Other signs and symptoms of spinal injury include an obvious deformity as you palpate 

the spine; numbness, weakness, or tingling in the extremities; and soft-tissue injuries in 

the spinal region. Patients with severe spinal injury may lose sensation or experience 

paralysis below the suspected level of injury or be incontinent. Obvious injury to the head 

and neck may indicate injury to the cervical spine. Injury to the shoulders, back, or 

abdomen may indicate injury to the thoracic or lumbar spine. Injuries of the lower 

extremities may indicate a problem with the lumbar spine or sacrum. 

 

Signs and symptoms of a spinal injury are similar to those for a head or neck injury.  Any 

of the signs and symptoms for a head and neck injury could be present with a spinal 
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injury: 

� weakness or paralysis below the level of the injury 

� altered sensation in area(s) of the body 

� loss of function in lower or upper extremities 

� incontinence of bowel or bladder 

� loss of response to painful stimuli 

� pain, bruising, or deformity in the injured area 

� tenderness surrounding injured area 

� pain on movement 

� evidence of impaired breathing (use of accessory muscles or diaphragm)  

� priapism (males only) and incontinence 

 

Emergency medical care of a patient with a possible spinal injury begins, as does all 

patient care, with your protection; therefore, you must remember to follow BSI (Routine 

Practices) techniques. Next, you must maintain the airway in the proper position, assess 

respirations, and give supplemental oxygen. 

 

Restoring the airway:  

Knowing that improper handling of a spinal injury can leave a patient permanently 

paralyzed should not paralyze you in the presence of an airway obstruction. Remember, 

all patients without an airway will die. If a patient with a spinal injury has an airway 

obstruction, you should perform the jaw-thrust maneuver to open the airway.  Do not use 

the head-tilt/chin-lift maneuver, as it extends the neck and may further damage the 

cervical spine. If the patient is unconscious, you can lift or pull the tongue forward so that 

you do not have to move the neck. Once the airway is open, hold the head still, in a 

neutral, inline position, until it can be fully immobilized. 

 

After you open the airway, consider inserting an oropharyngeal airway.  If you do so, be 

sure to monitor the airway closely and have a suctioning unit available, as you will often 

need to clear away blood, saliva, or vomitus. Give oxygen to any patient who is having 

trouble breathing. 

 

If you cannot open the airway because of the position of the head, realign the neck. 

Firmly grasp the patient's head with both hands, pull the head gently and firmly away 

from the trunk, and turn it to the front. Maintain the head in this position while you or 

your partner repeats the jaw-thrust maneuver. 

 

Immobilization of the cervical spine:  

Stabilizing the airway is your first priority. You must then stabilize the head and trunk so 

that bone fragments do not do further damage. Even small movements can significantly 

injure the spinal cord.  

� perform cervical splinting following primary assessment if indicated 

� use partner to maintain cervical stabilization while completing primary survey use 

two persons to apply splint if at all possible 

� do not use force to straighten  

� gently restore normal alignment 
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� advise patient of procedure and purpose before and during application 

� immobilize the cervical spine with a semi-rigid collar of appropriate size 

� use long or short spine board or orthopedic scoop to support patient as situation 

dictates 

� use tape, straps, or both to secure patient effectively and allow turning as a unit for 

airway control continue to monitor airway and effectiveness of immobilization 

 

Damage to the spinal cord, particularly at the upper cervical levels, may cause significant 

injury to the part of the nervous system that controls the size and muscular tone of the 

blood vessels.  Neurogenic shock is usually the result.  In this condition, the muscles in 

the walls of the blood vessels are cut off from the nerve impulses that cause them to 

contract.  Therefore, all the vessels below the level of the spinal injury dilate widely, 

increasing the size and capacity of the vascular system.  The available 6 L of blood in the 

body can no longer fill the enlarged vascular system.  Even though no blood or fluid has 

been lost, perfusion of organs and tissues becomes inadequate, and shock occurs. A 

characteristic sign of this type of shock is the absence of sweating below the level of 

injury.   

 

With this type of injury, many other functions that are under the control of the same part 

of the nervous system are also lost. The most important of them, in an acute injury 

setting, is the ability to control body temperature.  Body temperature in the patient with 

neurogenic shock can rapidly fall to match that of the environment.  In many situations, 

significant hypothermia occurs, severely complicating the situation.  

 

 

Spinal Immobilization Technique: 

� splint cervical spine following primary survey 

� complete secondary survey and splint fractures prior to movement of patient when 

possible 

� document neurologic findings 

� in a sitting patient, use KED or short board for extrication 

� slide device behind patient 

� apply straps snugly 

� use padding as needed to keep neck (in cervical collar) in a neutral position 

� secure head to device 

� use long back board for spinal patients (or sitting patients) after KED or short board is 

applied 

� log roll or lift patient as a unit to board 

� one person should apply continuous cervical stabilization until patient is secured on 

device 

� do not use force to straighten spine 

� release leg straps if KED or short board was used 

� use padding as needed behind knees to support a neutral axis under small of back, 

neck and knees 

� apply straps or tape to secure chest, thighs, and lower legs and to allow turning as a 

unit in case of vomiting or airway difficulty 
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� use towel rolls and tape (or head blocks or similar device) to secure head and neck 

immobilization 

� reassess patient status, particularly airway and neurologic findings 

� monitor airway and head and neck immobilization 

 

Complications 

 

� vomiting is common in head or spinal injury patients 

� your splinting must be secure enough to allow turning of the patient as a unit for 

airway protection 

� it is easy to miss injuries below the level of a neurological deficit 

� look carefully for abdominal and chest injuries, pelvis fractures, and extremity 

injuries without symptoms 

� with loss of sensation below T-8, there will be no guarding, rebound pain, or 

tenderness to clue you to internal abdominal injuries 

 

Rapid ExtricationRapid ExtricationRapid ExtricationRapid Extrication    

 

Rapid extrication should only be used in a situation where the patient's life is in 

immediate danger. Examples of situations that may require rapid extrication include: 

� immediate danger in the environment (e.g. fire, gas, danger of explosion, structure 

collapse) 

� a life threatening condition identified in the Primary Survey that requires immediate 

intervention which cannot be done where the patient is positioned (e.g. an obstructed 

airway, uncontrolled bleeding) 

� patient that is so unstable that transport must be initiated immediately (e.g. multiple 

life-threatening injuries, vital signs are absent) 

 

Rapid Extrication Requires: 

� an adequate number of personnel be available to stabilize the patient during any 

movement 

� close coordination of the actions of all EMS personnel involved in extricating the 

patient 

 

To Perform a Rapid Extrication: 

� one EMS personnel must take the lead role and coordinate the activities of all others 

involved 

� one EMS personnel brings the patients head into a neutral in-line position and 

maintains cervical spine control 

� a rapid primary survey is conducted  

� apply a cervical collar to the patient 

� place a long board next to the patient position so the patient can be moved directly 

onto the long board 

o additional personnel should support the long board and be prepared to 

assist with positioning the patient on the long board 
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o ensure the long board will not slip or move when the patient is being 

moved 

� while supporting the patient’s head, cervical spine and thorax, rotate the patient until 

the patient’s back is towards the long board 

o another EMS personnel should free the patient’s legs 

� bring the long board in line with the patient and against the buttocks 

� in a carefully controlled manner lower the patient onto the long board 

o EMS personnel controlling the patient’s legs should lift and move them so 

they remain in line with the patient’s body as the patient is moved 

� while maintaining in-line cervical spine control, slide the patient onto the long board 

� the patient should be moved immediately to a safe location while manual 

immobilization is maintained 

o if the ambulance is only a short distance, the patient should be moved 

directly to the ambulance 

o if the patient must be moved more than a short distance, they should be 

strapped to the board using rapid immobilization techniques 

� once the patient has been moved to a safe location and medical interventions have 

been initiated, the patient should be properly immobilized to the long board 

� documentation should include 

o reason(s) for initiating a rapid extrication 

o patient assessment prior to and after rapid extrication 

� load and go should be immediately initiated, unless interventions are required to 

manage immediate threats to life 

 

Helmet RemovalHelmet RemovalHelmet RemovalHelmet Removal    

 

There are two basic types of helmets: motorcycle helmets and sports helmets, such as 

those worn for football. Typically, a sports helmet has an opening in front that allows 

easy access to the patient's airway. For many, the face shield can be unclipped or snapped 

off for easy removal. A motorcycle helmet, however, may have a shield that prevents 

access to the patient's airway. 

The decision whether or not to remove a patient’s helmet should be dictated by the 

patient’s medical needs.   

Remove the helmet if: 

� patient is in cardiac arrest 

� helmet does not fit securely and allows excessive movement of the head and 

additional padding does not correct the problem 

� helmet interferes with proper spinal immobilization 

� helmet interferes with or does not permit assessment or reassessment of the patient’s 

airway and breathing 

� helmet interferes with or does not permit the management of the airway and 

ventilation 

 

Leave the helmet in place if: 

� spine can be immobilized properly with the helmet in place 
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� helmet does not interfere with assessment or reassessment of the airway and breathing 

� there are no impending airway or breathing problems 

� helmet fits well and there is little or no movement of the head in the helmet 

� removal of the helmet could cause further injury to the patient 

 
Prior to removing the helmet, assess for: 

o ABCs 

o vital signs 

o fit of the helmet 

o likelihood of movement of the head and neck 

o access to the airway 

o expertise on site to assist with helmet removal (physician, athletic 

therapist, etc.) 

o amount of lifting and handling that will be required to remove the patient 

from the scene 

o if the patient is wearing shoulder pads 

� leave both the helmet and shoulder pads in place 

or 

� remove both the helmet and the shoulder pads 

� one EMS personnel applies stabilization with his/her hands on each side of the helmet 

and secures the patient's mandible with his/her fingers 

� the person providing initial stabilization must control and direct the helmet removal a 

second member of the EMS team loosens or cuts the chin strap 

� the second team member places one hand on the patient's mandible in a cupping 

manner and places his or her other hand on the patient's occipital supporting the back 

of the patient's head 

� the first team member transfers control of the patient's head and neck to the second 

member 

� the first team member removes the helmet by 

o carefully pulling out on the sides of the helmet 

o sliding the helmet off of the patient's head 

o full face style helmets may require the helmet to be tilted to pass the 

patient's nose 

� in-line stabilization must be maintained by the second member while the helmet is 

removed 

� the first team member should resume maintenance of the stabilization of the head and 

neck 

� care must be taken to avoid a sudden drop of the patient's head once the helmet has 

been removed, additional padding under the patient's head may be required 

� cervical collar application and immobilization should then be carried out 
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Use and limitations for the following immobilization Use and limitations for the following immobilization Use and limitations for the following immobilization Use and limitations for the following immobilization 

devices:devices:devices:devices:    

 

Long spine boardLong spine boardLong spine boardLong spine board    

 

� one EMS personnel maintains manual cervical spinal control during application 

� cervical collar should be applied prior to securing the patient 

� position the long spine board next to the patient 

� patient is log rolled to the side opposite the long spine board 

� tilt long spine board and slide as far as possible under the patient and position so the 

patient will fit properly onto the board 

� assess the board positioning prior to moving the patient onto the board 

� ensure the patient is not pinched by the board 

� log roll the patient back onto the long spine board in a controlled and coordinated 

manner, without compromising the integrity of the spine 

� adjust the patient's position on the long spine board as required, without 

compromising the integrity of the spine 

� secure the patient to the long spine board in the following order 

o upper torso 

o lower torso pelvis 

o head 

o legs (place pad between legs and tie together prior to securing to the long 

spine board) 

o arms 

� secure and immobilize patient's head to long spine board using a blanket roll, padding 

or head blocks and straps 

� secure patient's legs by placing padding between legs and tie them together prior to 

securing to the long spine board 

� recheck all points of attachment, belts, cravats, or tape to ensure patient is held 

securely on long board 

� adjust as required 

� padding of the natural hollows is appropriate to enhance patient comfort 

 

Scoop stretcherScoop stretcherScoop stretcherScoop stretcher    

 

� one EMS personnel maintains manual cervical spine control during application 

� cervical collar should be applied prior to securing the patient 

� scoop stretcher should be measured and then split and positioned next to the patient, 

one piece on each side of the patient 

� slide one half of scoop stretcher under one side of the patient and position it so patient 

will fit properly onto the scoop stretcher 

� slide the other half of the scoop stretcher under the other side of the patient 

� position it so the patient will fit properly onto the device 

� attach the two halves of the scoop stretcher together, preferably head end first 

� assess the scoop stretcher positioning 
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� ensure the patient is not pinched by the device 

� adjust the patient's position, as required 

� secure the patient to the scoop stretcher in the following order 

o upper torso 

o lower torso 

o pelvis 

o head 

o legs 

o arms 

� secure and immobilize patient's head to scoop stretcher using a blanket roll or 

padding 

� secure patient's legs by placing padding between legs and tie them together prior to 

securing to the scoop stretcher 

� recheck all points of attachment, belts, cravats, or tape to ensure patient is held 

securely on scoop stretcher 

� adjust as required 

� recheck scoop stretcher's foot and head connections 

� if there are concerns that the scoop stretcher will flex or bend, it is recommended the 

scoop stretcher-secured patient be subsequently secured onto a long backboard prior 

to transport 

� padding of the natural hollows is appropriate to enhance patient comfort 

 

 

Securing a Patient to either a Short Spine Board or Kendrick Securing a Patient to either a Short Spine Board or Kendrick Securing a Patient to either a Short Spine Board or Kendrick Securing a Patient to either a Short Spine Board or Kendrick 

Extrication Device (KED)Extrication Device (KED)Extrication Device (KED)Extrication Device (KED)    

 

� one EMS personnel places patient's head in neutral in-line position and maintains 

manual cervical spinal control during application 

� cervical collar should be applied prior to securing the patient 

� device should be appropriately prepared prior to application 

� slide the device into proper position pad hollow behind the patient's back and neck if 

necessary to maintain the head in a neutral in-line position 

� secure the device to the patient in the following order 

o abdominal straps, as required 

o pelvic and leg straps, as required 

o head, as required 

o chest strap, as required 

� check all straps and readjust, as required 

� once the patient has been secured to the short spine board or KED, carefully place the 

patient onto a long spine board 

o secure the patient to the long spine board 

� if the patient's respiratory effort is compromised due to the short spine board or KED 

straps, loosen the chest straps 

o ensure that cervical spine alignment is not lost 
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Short spine boardShort spine boardShort spine boardShort spine board    

 

� position the securing straps on the short spine board before placing the short spine 

board behind the patient 

� one EMS personnel maintains cervical spine control 

� apply cervical collar 

� a second EMS personnel positions the short spine board behind the patient so that the 

head and thorax securing portions are aligned appropriately 

� do not move the patient's head when securing it to the device 

� EMS personnel maintaining manual cervical spinal control must adjust their 

positioning to allow the device to be positioned properly without moving the patient's 

head or neck 

� secure the chest straps 

� secure the leg straps 

� use of the leg straps is contraindicated when a femur fracture is suspected 

� secure the patient's head to the device 

� place additional padding behind the patient's head and neck, if required 

� ensure the head securing material does not compromise the patient's airway and 

allows access to the airway for suctioning 

� check all straps and readjust, as required 

� in a controlled and coordinated manner the patient who has been secured on a short 

spine board must be moved onto a long spine board 

� carefully lower the patient onto the long spine board 

� loosen the pelvic and leg straps 

� position the patient's legs 

� position the patient on the long spine board and secure the patient to the board 

� do not use the short spine board to lift the patient 

� lift the patient not the short spine board 

 

Kendrick extrication device (KED)Kendrick extrication device (KED)Kendrick extrication device (KED)Kendrick extrication device (KED)    

 

� one EMS personnel maintains cervical spine control apply cervical collar 

� ensure the side flaps are positioned high in both axilla firmly against the upper margin 

� do not move the patient's head when securing it to the device 

� EMS personnel maintaining manual cervical spinal control must adjust their 

positioning to allow the device to be positioned properly without moving the patient's 

head or neck 

� secure the abdominal straps 

� secure the leg straps 

� use of the leg straps is contraindicated when a femur fracture is suspected 

� secure the patient's head to the device 

� pad hollow behind the patient's head and neck, if required 

� do not move the patient's head when securing it to the device 

� ensure that the head securing material does not compromise the patient's airway and 

allows access to the airway for suctioning 

� secure the chest strap 
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� check all straps and readjust, as required 

� in a controlled and coordinated manner the patient who has been secured into the 

KED should be moved onto a long spine board 

o carefully lower the patient onto the long spine board 

o loosen the pelvic and leg straps 

o position the patient's legs 

o position the patient on the long spine board and secure the patient to the 

board 

 

� the KED's side handles may be used to lift the patient 

� care must be taken not to tip the patient over while using the KED lifting handles 

 

 

Immobilization and Immobilization and Immobilization and Immobilization and other special considerationsother special considerationsother special considerationsother special considerations    

 

Immobilization should be considered for patients who may have suffered a central 

nervous system injury or may have a potential cervical spine injury 

 

For a patient with normal mental status: 

Consider immobilization for patients complaining of pain or tenderness in the spine in 

association with trauma, patients with multiple systems trauma or patients complaining of 

numbness or weakness in an extremity secondary to trauma 

 

For a patient with altered mental status, this includes patients whose mental status is 

altered by the influence of drugs, alcohol, or disease process: 

Consider immobilization for patients complaining of spinal pain or tenderness, patients 

found in the setting of trauma, including diving accidents, patients with signs of facial, 

head, or neck trauma (e.g. lacerations, contusions, epistaxis, etc.), patients who exhibits 

signs of or complains of numbness in the extremities, who are unconscious and may have 

been a victim of an accident, violence, or a fall or patients who have an unknown 

mechanism of injury. 

 

Application of a cervical collar and immobilization requires a controlled team approach. 

One person must coordinate the activities of the team to prevent further injury to the 

patient during the procedures and to monitor the patient's overall condition at all times 

 

Application of a Cervical Collar 

� one EMS personnel maintains manual cervical spinal control during application 

� assess the neck and upper chest prior to application 

� dress all injuries 

� note jugular venous distension and whether a tracheal stoma is present 

� a second member of the EMS team measures the patient for the appropriate size 

cervical collar 

o cervical collar may be modified, if necessary, to accommodate a stoma or 

tracheostomy 
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� without moving the patient's head and neck the second team member 

o position (apply) cervical collar as per manufacturer's recommendation 

o as application progresses the fit of the cervical collar is assessed 

o if the collar does not fit properly, a different size cervical collar should be 

utilized 

o once the front and rear of the cervical collar are in place, the Velcro 

closure(s) are carefully attached 

� maintain manual cervical spinal control until the head is properly immobilized 

� cervical collar should be checked and readjusted as required 

� Some Medical Directors may approve the use of a C-Spine Clearance protocol within 

certain limitations. Please refer to the Manitoba Health Emergency Treatment 

Protocol "C-Spine Clearance" for more information. It must be reminded that this 

protocol should be used cautiously and within the limitations of the protocol. When in 

doubt or the situation is questionable, Cervical Spine precautions should be taken. 

 

Violent, obnoxious, unsteady, or unusually behaving patients may have a central nervous 

system injury these findings should not be ascribed to alcohol or drug intoxication 

 

Other special considerations for patients with head and spinal injuries should include: 

� repeat and record vital signs, pupil reactions, and neurological assessments (including 

GCS) at regular intervals (5-15 mins.) or when there is a change in the patient's status 

� a patient who has been immobilized and who is obviously pregnant or has a large 

abdomen should be positioned with the long spine board or scoop stretcher tilted 

towards the left side, if possible 

� care must be taken that the patient is secured in this position prior to and during 

transport 

� immobilization should be done to minimize any impairment of respiratory effort 

� recall that patients who have been immobilized have a tendency to hyperventilate 

� the adequacy of respiratory effort must be assessed and reassessed during transport 

� immobilized patients should be encouraged to take regular, deep breaths 

� sensory loss and paralysis from spinal injuries may mask intra-abdominal and lower 

extremity injuries 

� lack of abdominal or limb symptoms in patients with suspected or known spinal 

injuries does not rule out an abdominal or limb injury 

� a thorough patient assessment is essential in patients with spinal injuries 

� staff in the receiving health care facility may not be familiar with the immobilization 

devices used to secure and transport the patient,  EMS staff assistance may be 

required to remove the equipment 

� dressings and bandages should be applied to all open head wounds 

� objects penetrating the scalp or skull should be stabilized, and not removed 

� dressings should be held in place just securely enough to touch the injury site, 

assisting in control of hemorrhage without displacing foreign object(s) or skull 

fragment(s) 

� if the cervical collar or head restraints must be removed to treat life threatening 

airway or breathing problems, another member of the EMS team must maintain 

manual immobilization of the head and neck during treatment 
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� cervical collar and head restraints should be reapplied after any intervention or 

treatment 

� central nervous system injury should not be ascribed as the cause of low or decreasing 

blood pressure 

� other contributing factors for the abnormal or falling blood pressure (hypovolemia, 

hemorrhage, cardiac dysfunction, sepsis) should be considered and corrective 

interventions initiated 

� routine hyperventilation of patients with central nervous system injuries is not 

indicated 
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