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Presenter
Presentation Notes
Matt:  We both work for VCU. For those of you who aren’t familiar with VCU Medical Center, Virginia Commonwealth University  is a Level 1 Trauma Center tertiary care hospital in Richmond Virginia.  We currently operate 780 beds with 85,000 ER visits a year and employ roughly 18,000 employees.  Our campus includes the Children’s Hospital of Richmond along with a 15 story critical care hospital dedicated to stacked ICU’s, ER, and OR. 



Ranked #1 in Virginia  
by U.S. News & World Report 

Presenter
Presentation Notes
Matt:  What we are in the news for…



VCU Total Artificial Heart Program 

Presenter
Presentation Notes
Matt:  In more recent years, VCU has gained significant recognition for its advancements in their Total Artificial Heart program.  Today the VCU Pauley Heart Center is implanting more TAH’s than any other medical center in the country.  VCU is currently leading the study for the first portable driver (syncardia freedom driver)  powering the total artificial heart in the U.S.



Presenter
Presentation Notes
Matt:  LifeEvac is going on its 10th birthday.  It was originally created as a hybrid community based/mixed traditional style flight program with one aircraft operated by then, Rocky Mountain helicopters later to be acquired by Air Methods.  Today, LifeEvac has expanded to 3 aircraft with LifeEvac 1 remaining to be a VCU staffed hybrid model and the additional 2 aircraft, LifeEvac 2 and 3 remotely placed as community base model programs. 



Presenter
Presentation Notes
Matt:  Service area.  Additional surrounding LifeEvac bases are in Stafford and West Point.



Objectives 
• Review basic anatomy and physiology of 

the spine and spinal cord. 
• Review mechanisms of spinal injury. 
• Discuss different types of injuries to the 

spinal cord. 
• Discuss our goals as EMS providers in the 

care of the spinal trauma patient. 
• Discuss future trends in spinal trauma 

management. 

Presenter
Presentation Notes
Leslie:  Today we are here to talk to you about Spinal Trauma and it’s impact on us as providers in the field.  We are going to review…



Statistics 
•20,000 spinal 
cord injuries per 
year 
•20% die before 
hospital 
admission 
•Male to female 
ratio is 4:1 
•50-70% are 15-
35 years old 

Presenter
Presentation Notes
Leslie:  Spinal trauma is a major cause of morbidity and mortality in young individuals and has a major impact on society as a whole.   Average 1st year expense for a patient with a SCI is $198,000.  Read slide…. So, spinal trauma is often associated with young men.



Causes of Spinal Trauma 

42% - MVC’s 
26% - Falls 
15% - Violent Acts 
13% -Sports             
4% - Other 

Presenter
Presentation Notes
Leslie:  There are multiple causes of spinal trauma with the most common coming from motor vehicle crashes.  This is probably the most common mechanism that we see in our careers, but it is followed by a high number of falls and violent acts.  Violent acts consist of  gunshot wounds, stabbings, and assaults with blunt objects.



Spinal Anatomy 

Vertebrae 
• 7 cervical (neck) 
• 12 thoracic (chest) 
• 5 lumbar (back) 
• 5 fused sacral 
• 3 fused coccyx 

Presenter
Presentation Notes
Matt:  So, lets do that quick, obligatory review of our spinal anatomy.  We have… (read slide)  The sacral and coccyx bones are fused meaning that they don’t move independently of each other.



Spinal Anatomy 

Presenter
Presentation Notes
Matt:  This is a picture of a single vertebra and the different parts.



Cervical Spine 

• Most 
vulnerable to 
injury because 
of mobility and 
exposure 

• 55% of spinal 
injuries occur 
in the c-spine 

Presenter
Presentation Notes
Matt:



Cervical Vertebrae 

• Atlas 
– 1st cervical vertebrae 
– Articulates with 

occipital bone 
superiorly and axis 
inferiorly 

• Axis 
– 2nd cervical vertebrae 
– Articulates with atlas 

and allows for head 
rotation 

Presenter
Presentation Notes
Matt: The cervical vertebrae are the most unique in the spine.  C1 and C2 are quite different from the others with the atlas and the axis.  The atlas is the …(read slide).  The axis is the … (read slide).  The dens is also called the odontoid process, this is where the atlas and axis articulate or join.  Of particular interest in the cervical region is that the cervical canal is wider in the upper cervical region.  The cervical canal is the opening in the middle of the vertebrae where the spinal cord sits.  So, in other words, the spinal cord has lots of room in C1 and 2.  The majority of patients with injuries at this level of the spine who survive are neurologically intact on arrival to the hospital.  However, approximately 1/3 of patients with upper cervical spine injuries die at the injury scene from apnea caused by the high spinal cord injury.  So if you make it to the hospital with a fracture of c1 or 2 then your chances are good for recovery because most likely the fracture did not displace the spinal cord due to the large area that the cord sits in in c1 and 2.  However, below the level of C2, the diameter of the spinal canal is much smaller relative to the diameter of the spinal cord.  So injuries from C3 and below are more likely to cause spinal cord injuries.



Thoracic Spine 

• Larger & stronger 
than cervical  

• Articulates with ribs 
• Supports chest 

muscles 
• Fractures/dislocations 

more often result in 
SCI 

Presenter
Presentation Notes
Matt:  Just below the cervical spine, we have the thoracic spine. Incidence of thoracic fractures is much lower in this region because thoracic spinal bones are bigger and thicker than cervical spinal bones and they are further protected by their articulation to the ribs.  It takes a lot of force to fracture the bones in this region.  Most thoracic spine fractures are wedge compression fractures, as pictured here, and they are not associated with spinal cord injury.  These compression fractures result from vertical forces that impact the bony spine and the spinal cord remains unaffected.  However, if other types of fractures or dislocations occurs in the thoracic spine, it almost always results in a complete spinal cord injury.  This is because the canal that the spinal cord is seated in is much more narrow in the thoracic region than the cervical region.  These fractures usually impinge on the spinal cord with disastrous results.



Lumbar Spine 

• Largest & thickest  
• Bending and lifting 
• 15% of injuries 

here 
• Herniated disc 

most common 
 

Presenter
Presentation Notes
Matt:  Just distal to the thoracic region is the lumbar spine.  These are the largest and thickest of the vertebrae and are used most often in support with bending and lifting.  15% or spinal injuries occur in these region with the most common injury being a herniated disc.  The spinal cord terminates in the lumbar region.  Injuries to the spinal cord in this region often result in bowel and bladder dysfunction.  Patients with thoracolumbar fractures are particularly vulnerable to rotational movement. So, logrolling these patients should be performed with extreme care.



Sacrum and Coccyx Spine 

• Sacrum 
– Fused 
– Forms posterior plate 

of pelvis 
– Attaches pelvis and 

lower extremities to 
the axial skeleton 

• Coccyx 
– 3 (5) rudimentary 

vertebrae 

 

Presenter
Presentation Notes
Matt:  As mentioned earlier, the sacral-coccygeal spine is fused and these bones can not move independently of each other.  The sacral bones form the posterior plate of the pelvis and the sacral bones attach the pelvis and the lower extremities to the skeleton.  Then you have the coccyx bones form the tail of the spinal column.



Spinal Cord 

• Connects the brain & 
body 

• Sends sensory 
information from the 
body to the brain 

• Motor impulses from 
the brain to the 
muscles and organs 

Presenter
Presentation Notes
Leslie:  The body transmits these signals through axons.  The body using ascending tracts to send sensory information from the body up to the brain.  Basically, the body feels something or “senses” something and sends this information up “ascending pathways” to the brain.  The brain then processes this information and sends motor impulses down descending tracts from the brain to different body parts for your reaction.  In the case of this guy, he hit his finger with the hammer and the ascending axons sent the message that they felt something painful up to the brain.  The brain in turn sent a message via the descending tracts to send the motor message to move his hand out of the way.



Spinal Cord 

• Base of brain to 
L1-L2 

• End of cord is 
called conus 
medularis  

• Spinal nerves 
continue to form 
the cauda equina 

 

Presenter
Presentation Notes
Leslie:  The spinal cord starts at the base of the brain and descends all the way to the lumbar region of the spine.  The end of the cord is called the conus medularis.  It then branches out into the cauda equina (which basically means horses tail) because of its resemblance to a horses tail that bunches together at the top and then slightly fans out. 



Spinal Cord 

• Gray Matter 
– H-shaped mass of 

gray substance 
surrounded by 
white matter 

– Anterior horn: 
motor fibers 

– Posterior horn:  
sensory fibers 

Presenter
Presentation Notes
Leslie:  In this slide we have a picture of a transverse section of the spinal cord.  Picture this patient as lying down with their nose pointed to the ground and a cross section taken from their spinal cord.  The gray matter is the H shaped mass (it looks a little more brown in this slide) and it is surrounded by white matter. .  In the gray matter, you have a posterior horn (or the top of the butterfly), that sits in the posterior region of the spinal cord so it is closest to the back.  The posterior horns contain afferent pathways that carry sensory information from our body back to our brain. So, your body senses that hammer hitting your hand and sensory impulses are sent from those nerves in your hand up to the brain for the brain to process.  The anterior portion of the gray matter is called the anterior horns (in this slide looks like the bottom of the butterfly shape).  This is the part of the spinal cord that is anterior or closer to the chest.  This portion contains cell bodies that are called efferent neurons or motor neurons. So, in other words, the brain then processes that message that a hammer has hit my hand and it sends messages to the rest of the body telling it to move or react in certain ways along this pathway.  So, to quickly recap, the posterior portion of the spinal cord sends the sensory information to the brain and the anterior portion sends the motor message to your body to react a certain way.



Spinal Cord 

• White Matter 
– Surrounds the 

gray matter 
– Made up of 

ascending and 
descending 
pathways called 
spinal tracts 

 

Presenter
Presentation Notes
Leslie:  The spinal cord also contains white matter that surrounds the butterfly shaped gray matter in the spinal cord.  You can see from this picture the butterfly shaped gray matter in the middle.  (Although it isn’t very dark in this slide).  The white matter also has ascending and descending tracts, just like the gray matter.  These pathways in the white matter are called spinal tracts.



Spinal Tracts 

• Corticospinal tract 
– Controls  motor power 

on the same side of 
the body 

• Spinothalamic tract 
– Transmits pain and 

temp sensation on the 
opposite side of the 
body 

• Posterior columns 
– Carry position sense 

(proprioception), 
vibration sense, and 
some light-touch 
sensation from the 
same side of the body 

Presenter
Presentation Notes
Leslie:  These tracts basically transmit information from the brain to the spinal cord and the spinal cord to the brain, just like in the gray matter.  Spinal nerves are needed to make the connection from the spinal cord to the body.  These different spinal tracts originate from the white matter of the spinal cord and it is important to remember that there are two of each of these tracts.  There are also many other tracts,  but these three are the ones that can be assessed clinically.  Whether you realize it or not, you are assessing some of these tracts when you do a neuro assessment on your patient and check for movement and sensation in your patient.  The corticospinal tract controls motor power on the same side of the body and the way you assess it is to ask your patient to voluntarily move, like “can you squeeze my hands?, can you wiggle your toes.”  Because there are two corticospinal tracts, you may find that your patient can move their right foot but not their left.  This would mean that the corticospinal tract is intact on right, but there is an interruption in the tract somewhere on the left.  You can also assess this tract by applying painful stimuli to the unconscious pt to see if they withdraw.  The same assessments apply to the spinothalamic tract.  The spinothalamic tract transmits pain and temperature sensation on the opposite side of the body.  So, you may have a patient that cannot feel pain in their left hand.  They could potentially have a break of some sort in the right spinothalamic tract because these sensations are transmitted to the opposite side of the  body.  The posterior columns.. (read slide).  The posterior columns are assessed by using a tuning fork for vibration and also assessing to see if the patient has proprioception.  Proprioception is when the patient is aware of their body parts in relation to the rest of their body.  This may seem like a ridiculous concept but if the posterior column is damaged, they patient may not sense that certain body parts like feet or arms are attached to their bodies unless they are visually looking at it.  I have a friend that was injured in a car accident and her left posterior column was affected.  She has little sensation in her left foot and because of that, she trips often because she can’t sense that her foot is there.  It is difficult for her to climb stairs also because she often hits the lip of the stair with her left foot because it is like dead weight and she cannot sense where her foot is in relation to the rest of the body.  And let me tell you, you don’t want to be on the road when she is behind the wheel of the car, because she cannot sense the pressure that she is putting on the pedals of the car.  Be needless to say, this is an example of proprioception and how one sometimes may not be aware of the location of their body parts in relation to the whole body.



Spinal Nerves 

• 31 pairs of nerves 
that originate from 
the spinal cord 

 
• Plexus:  nerve roots 

that converge in a 
cluster of nerves 

Presenter
Presentation Notes
Matt:  Off of the spinal cord, you have 31 pairs of nerves that go out to all parts of the body.  The reason they are in pairs, obviously, is because you have one spinal nerve to the right and one to the left.  You also have clusters of nerves called a plexus.



Spinal Nerves 

• Cervical Plexus 
– Innervates the neck 
– Produces the phrenic 

nerve 
– “C3, 4, and 5 keep the 

diaphragm alive.” 

• Brachial Plexus 
– C5-T1 
– Controls the upper 

extremities 

• Lumbar and Sacral 
Plexuses 
– Innervate the lower 

extremities 

Presenter
Presentation Notes
Matt:  The main plexuses are:  the cervical plexus is the most notable because it produces the phrenic nerve which innervates the diaphragm.  The spinal nerves coming off of C3, C4, and C5 innervate the diaphragm which controls our breathing.  Therefore you may hear the saying, “C3, 4, and 5, keep the diaphragm alive.  (Read rest of slide)



Spinal Nerves 

 
Autonomic 

 Nervous System 
 

• Maintains a “balance” 
among internal 
organs 

• Mostly an involuntary 
system 

• Separated into 2 
nervous “systems” 
– Sympathetic 
– Parasympathetic 

Presenter
Presentation Notes
Matt:  So all of these nerves make up the major Autonomic Nervous System in our body.  This helps to maintain a balance among internal organs.  This is mostly an involuntary system and you cannot “will” this nervous system to react.  It is separated into 2 systems:  the sympathetic and parasympathetic.



Sympathetic Nervous System 

• Mobilizes energy 
stores in times of 
need 

• “Fight or Flight” 
response 

• Branches from nerves 
in the thoracic and 
lumbar region 

 

Presenter
Presentation Notes
Matt:  The Sympathetic Nervous System:  (read slide)



Sympathetic Nervous System 

• Increases heart rate 
• Increases cardiac 

output 
• Increases systemic 

vascular resistance 
• Decreases organ 

and digestive 
system activity 

 

Presenter
Presentation Notes
Matt:  When the sympathetic nervous kicks in:  … read slide



Parasympathetic Nervous 
System 

• Conserves and restores 
energy 

• “Feed and breed” 
• Functions: 

– Slows heart rate 
– Increases digestive 

activity 
– Plays role in sexual 

stimulation 

 

Presenter
Presentation Notes
Matt:  Read slide



Mechanisms of Spinal Injury 

• Hyperextension 
• Hyperflexion 
• Vertical 

Compression 
• Rotational Forces 
• Penetrating 

Trauma 

 

Presenter
Presentation Notes
Leslie:  So now let’s talk a little bit about the different mechanisms of spinal injury.  They are… (read slide)



Hyperflexion and 
Hyperextension 

Presenter
Presentation Notes
Leslie:  When the head is thrown forward initially as in a motor vehicle crash the neck is hyperflexed.  Kiss the chest position.  This has the potential to fracture vertebral bodies and disks and damage ligaments.  Most of time it is in the anterior portion of the neck.  Hyperextension occurs in this patient when the head is thrown backward.  Of particular interest is that there is no headrest in this vehicle.  Obviously, that is why the automotive industry manufactures head rests now in order to prevent hyperextension injuries of the neck in MVC’s.  But what does happen when the head is hyperextended is that fractures and dislocations in the posterior portion of the spine can occur.  Spinous processes, transverse processes, laminae, pedicles, and posterior ligaments can all be damaged.  Both hyperflexion and hyperextension injuries are most common in the cervical spine.  Therefore, in traumatic accidents that have sudden stopping forces or acceleration-deceleration forces, like car crashes, pay particular attention to the cervical spine.



Rotational Forces 

Presenter
Presentation Notes
Leslie:  Many assaults with blunt objects can cause rotational forces significant to cause spinal trauma.  Car accidents in which the vehicle may be hit in the front corner of the vehicle in such a way that it causes the car to spin out of control could also create rotational forces great enough to cause damage to the spine.  This type of injury also occurs most often in the cervical spine.  Note the ability to lock the head in a off center position with facet locking in rotational trauma.  Note the potential for vascular impedement. 



Facets & Rotational Injury 

Presenter
Presentation Notes
A three-dimensional CT scan reconstruction of C1–C2 of an 18-year-old high school defensive end who sustained a hyperextension whiplash injury to his cervical spine. He continued playing but developed paraesthesis in his left shoulder and arm. The study demonstrates fixed rotatory subluxation of the atlantoaxial joint. A, Rotation of the right facet and spinous process of C1–C2 is noted. B, Locking of C1–C2 facets is noted.



Vertical Compression 

• Force from top of the 
cranium through 
vertebral bodies 

• Results in shattering 
fractures 

Presenter
Presentation Notes
Leslie:  Vertical Compression is another source of impact that can cause vertebral bodies to shatter.  The vertebral body is the wide part of the vertebrae that all line on top of each other.  When a significant impact from above or below the spine comes crashing down on a person, these vertebral bodies slam together and get crushed.  So, these types of injuries are common in falls, if you land on your head, and if you land on your feet too.  Upon impact with the ground, those forces are transmitted through your spinal column and the vertebral bodies absorb the majority of that impact.  



Vertical Compression 

• Cervical & 
lumbar spine 
have  natural 
lordotic curve 

• Thoracic & sacral 
region have a 
natural kyphotic 
curve 
 

Presenter
Presentation Notes
Leslie:  The cervical and lumbar spine have natural lordotic curves.  The term lordotic or lordosis is the a medical term used to describe a natural inward curvature of the spine.  So your neck and your lower back tend to curve towards the front of your body and opposite to that, your thoracic vertebrae have a kypohotic curve.  This curvature causes your upper back to curve outward towards the back.  These curves allow for the spine to absorb forces and not have all the vertebrae lined up directly on top of each other.



Vertical Compression 

• Protective curve is 
lost when in head-
down position 

• The straight 
vertebral column 
loses absorbing 
capacities. 

Presenter
Presentation Notes
Leslie:  The lordotic curve (or the curvature toward the anterior portion of the spine) that is present in the cervical and lumbar regions in a protective mechanism for the body.  This curve helps the soft tissue around the spinal column to absorb and dissipate energy through deformation and bending.  When in a head-down position, the vertebral column is in the straight segmented position like in this slide.  Contact with the  top of the head when the cervical spine is in a straight segmented position results in kinetic energy being transferred to the vertebral column as strain energy.  When strain energy exceeds the absorbing capabilities of the column. The result is breakdown in the normal protective mechanisms.  In other words, the soft tissue, ligaments, and muscles around the cervical spine can’t help protect you from injury as much when the spine is lined up.  Vertebral bodies stack on each other and then fractures and dislocations can occur.  



Vertical Compression 

Presenter
Presentation Notes
Leslie:  It is this reason that “spearing” has been banned in football.  I want you to think about the impact to the football player who is “spearing” someone.  He has his head down (aligning the c-spine) so that the soft tissue around the spine cannot absorb as much energy.  When he impacts his opponent with the top of his head, the cervical spinal column crushes down.  Although his head has stopped moving after impacting his opponent, his torso and lower body are still driving his cervical spine.  Many times this ends up in hyperflexion and dislocation of vertebral segments.  Research has shown that it only takes 11 milliseconds for the cervical spine to reach it’s compressive load limit when an athlete or trauma victim is in the head down position.  This isn’t even enough time for the reflex-mediated muscle contraction to occur.  The supportive muscles of the neck don’t even have a chance to contract and dispel some of the force to the spinal column.



Penetrating Trauma 

 

Presenter
Presentation Notes
Leslie:  You also have the mechanism of penetrating trauma.  You don’t often see this type of injury that is in the picture, more often, depending on the type of environment that you work in, you will see ballistics injuries that cause spinal trauma.  The interesting thing about this patient was that normally stab wounds to the neck are a result of an assault, but in this case, this man was attempting suicide.  He actually stabbed himself and then hammered the end of the knife in 5 to 6 times to advance it.  When he heard it hit bone, he fell to the ground.  This man ended up surviving and amazingly the knife did not hit his trachea, esophagus, great vessels, thyroid, or laryngeal and vagus nerves.  However, he did fracture C7 and partial transected his spinal cord at C7/C8.  He is now a paraplegic.



The Impact of Trauma on the 
Spinal Cord 

• Concussion 
• Contusion 

• Compression 
• Laceration 
• Transection 
• Hemorrhage 

 

Presenter
Presentation Notes
Matt:  Now that we’ve discussed the different mechanisms of injury that can occur to the spinal column, we need to talk about the injuries that actually happen as a result of these mechanisms.  A concussion to the spinal cord is the same as it is to someone’s head.  It causes a temporary disruption of cord function. Most likely, the cord slammed up against the side of the spinal column and transient loss of function.  Spinal cord concussions do not show up on x-rays or CT scans.  A cord contusion is bruising of the neural tissue that causes swelling and temporary loss of spinal cord function also.  Spinal cord compression occurs when there is pressure on the cord (most likely from bony structures) that causes ischemia to the neural tissue.  This compression has to be relieved or decompressed to prevent permanent damage to the spinal cord. A laceration is a tearing of the spinal cord and a transection is a severing of the spinal cord.  A transection can either be complete or partial.  It the transection is complete it means that all tracts of the spinal cord are completely severed and all cord-mediated functions below the transection are completely and permanently lost.  In an incomplete transection, some tracts remain intact and there is potential for some functional recovery.  The last result of trauma to the spine is hemorrhage.  Trauma can damage blood vessels in the spinal cord, but usually there is not major loss of function.  However, if blood supply to the spinal cord is compromised than it can cause local ischemia and a secondary injury.



What is our Goal as EMS 
Providers for the Spinal Trauma 

Victim? 

Presenter
Presentation Notes
Matt:  Now that we’ve learned about all the anatomy and physiology of the spine and the different injuries that can occur, you are probably wondering what is our goal as EMS providers for the spinal trauma victim? 



Our goal is to reduce neurological 
deficit and to prevent any 

additional loss of neurological 
function. 

Presenter
Presentation Notes
Matt:  So basically, we want to prevent the patient’s neurological injury from becoming worse.  It is important to understand that there are two injuries that can occur to the spine.  The first injury is the primary injury and it occurs at the moment of the trauma.  There is really nothing we can do about that initial first injury other than to teach people prevention strategies.  But there is a potential for a secondary injury that can occur to the spinal column after the first injury occurs.  This secondary injury can occur because EMS providers have failed to assess and correct deficiences in airway, breathing, and circulation.  



Recognize Mechanism of Injury 

Presenter
Presentation Notes
Matt:  One thing we can do as EMS providers to prevent further damage to the spine, is to recognize when we arrive on scene what our mechanism of injury is in order to identify the potential for spinal cord injury in our patients.  And of course, after recognizing that we have a patient with the potential for spinal cord injury, then, we adequately immobilize our patients.  I’ll get into immobilization a bit more in a minute.  If we recognize that our patient has the potential for spinal trauma, then we need to establish c-spine control at the same time we are assessing our airway.  What I do is grab c-spine while I’m introducing myself to the patient.  



Assessment 

Presenter
Presentation Notes
Matt:  Like any other EMS lecture I am going to hammer in the idea of assessing and controlling our pt’s ABC’s.  It is very important that we don’t become so focused on the fact that the patient is paralyzed and where their level of injury is but we start with the patients airway, breathing, and circulation.  These are the issues that can cause secondary injury to the spinal column.  There is nothing we can do about the first injury that occurred at the time of the trauma, but if the patient’s airway is not patent, and their breathing is absent or inadequate, it is not only life threatening, but it can also worsen the spinal cord injury.  If the body is not being adequately oxygenated and ventilated with an adequate circulatory system, then the spinal column will not be perfused and ischemic  injury can occur to the spinal cord making their primary injury even worse.



Rapid Trauma Assessment 

• Head to toe quick 
evaluation 
(multisystem trauma) 

• Focused Assessment 
– Neck 
– Bilateral Extremities 

• Pulse, movement, 
sensation 

• Vital Signs 
• Ongoing Assessments 

 

Presenter
Presentation Notes
Matt:  It’s important to recognize that many spinal trauma patients are multisystem trauma patients so a quick head to toe assessment is important to recognize if there are other injuries.  If there is a spinal cord injury suspected you need to pay particular attention to the neck and check for deformity, pain, crepitus, warmth, tenderness.  A quick assessment of pulse, movement, and sensation to all four extremities is helpful in determining the patients baseline neurological function to report to a neurosurgeon so that they can determine the initial level of injury.  I want to emphasize that it is not so important for the EMS provider to recognize exactly which dermatome and myotome that the injury encompasses as much as it is important for the provider to recognize that there is a neurological deficit and transport the patient to an appropriate hospital.



Indicators of Spinal Trauma 

• Decreased LOC  
• Pain in spine 
• Pain in back of head, 

shoulders, arms, and 
legs 

• Absent, altered 
sensation (numbness, 
parasthesias, loss of 
temperature, position) 

• Paralysis or significant 
weakness 

• Diaphragmatic 
breathing 

• Shock with low heart 
rate and dry skin 

• Incontinence 
• Priapism 

Presenter
Presentation Notes
Matt:  Diaphragmatic breathing – paralysis of the chest wall.   Or…. They may have no signs at all, yet.  It is possible for the patient to have trauma to the spine with a spinal column injury without cord involvement.  So there could be no outward signs of injury, especially if there are distractors.  However, if the spinal fractures shift or edema and ischemia occur to the area of injury, spinal cord manifestations may occur later during the transport.



Immobilization 

    Currently, spinal 
immobilization is 
one of the most 

frequently 
performed 

procedures in the 
pre-hospital care of 

acute trauma 
patients in North 

America!! 

Presenter
Presentation Notes
Leslie:  Shifting gears a little bit here again.  It’s interesting to think that spinal immobilization is one of the most common interventions that we do as EMS providers.  I think sometimes that we do it so often that we forget how important it is for the patient.



Why do we immobilize? 

  To prevent 
motion of the 

spine that 
could lead to 
neurological 

deficit. 

Presenter
Presentation Notes
Leslie:  A patient could have an unstable vertebral fracture without neurological involvement until they are immobilized improperly.  Excessive movement by the pt  can lead to bony fragments impinging on the spinal cord and causing an injury that could have been avoided if the patient had been properly immobilized.



Why do we immobilize? 

• 24 yo female, 
unrestrained 
driver of mid-size 
sedan involved in 
2 car MVC with 
side impact 

• Highway speeds 

• Pt self-extricates, 
walking on scene 
on EMS arrival 

• She reports her 
back “hurts a 
little bit” 

• She REFUSES 
TRANSPORT 
 

Presenter
Presentation Notes
Leslie:  So, I want to give you an example of why we immobilize patients.  Read scenario.  Now with this particular patient, it is unknown from the medical records what the vehicle looked like that she was in.  She denied alcohol and drugs.  She was oriented also.  But she refused transport.  I don’t know the circumstances behind the refusal either.  Did the lady say, “Well, I really don’t want to go to the hospital” and then the EMS provider immediately say, “Sweet!  Sign here, press hard, there’s three copies!  Have a nice day!”  Then get back in their ambulance and drive away?  I don’t know, and I’m not going to Monday morning quarterback their decisions either.  But, I can tell you the outcome…



Why do we immobilize? 

Presenter
Presentation Notes
Leslie:  This patient came into our ER later that afternoon with overwhelming mid back pain and described the circumstances of her injury to the ER physician.  A chest CT was done.  If you look at the picture on your left, you can see she had a T8 vertebrae is crushed and her spinous processes are also broken off.  I want you to recall earlier in the lecture when we discusses the canal that the spinal cord runs through.  Remember that there was lots of room in the canal for the spinal cord to move around in the C1 and C2 region, but down here in the thoracic region, there is very little room for the spinal cord to wiggle around.  Fractures in this region often impinge onto the spinal cord.  But one thing we didn’t talk about is the possibility for those little pieces of bone to impinge on other important body parts.  If you look at the image to the right, this is another view of the CT with the cross section of the T8 spine enlarged. Pay attention to the multiple bone fragments lying around, also the smushed up appearance of the spinal canal where the spinal cord sits.  Let me remind you that bony fragments are extremely sharp and obviously don’t break off at nice curved angles.  These fragments can easily slice through tissue.  So, with that in mind, I want you to notice the bigger round structure just above the bony fragments.  Does anyone know what this is?  It is the aorta.  So this girl walking around on scene and for the rest of the day was at a tremendous risk of those bony fragments cutting her aorta and her bleeding to death, or those fragments cutting into the spinal cord itself and her being paralyzed for the rest of her life.  She went to surgery to clean up the fragments and is doing fine now.  I am not telling you this story to scare you, but really just be aware of how important the complaint of back pain can be and it is really important to do a good assessment on these patients, especially before accepting a refusal on someone.  Trust your gut!



Immobilization 

• Head injury 
• Intoxicated 
• Injuries above 

the shoulders 
• Distracting 

injuries 

 

Presenter
Presentation Notes
Leslie:  Back to our main points of immobilization.  These are the people that we are going to immobilize listed on the slide.  Always assume that if the patient has a head injury that they also have a spinal injury until proven otherwise.  If they have been drinking, how do you know that their slurred speech and confusion is a result of a head injury or is this the way Bubba looks every Friday night?  Also, if they have injuries above the shoulders, you need to assume that there is a great possibility for a head injury as well.  Distracting injuries are any injuries that may distract the patient from focusing on the fact that they may have back pain too.  This broken arm in the picture can be considered a distracting injury.  If my arm looked like that, I would probably be focusing on the pain in my arm and paying no attention whatsoever to the pain in my back.   So these patients are the ones that we especially need to immobilize because the patient’s report of pain is unreliable.  Of course, these are the most fun patient’s to immobilize.  Everyone knows how joyous it is to strap down a drunk or head injured patient with a huge broken arm.  Those patient’s love that!



Immobilization 

• Rigid cervical 
collar 

• Rigid backboard 
with straps 

• Head blocks 
• Do not force the 

spine into 
neutral position 

 

Presenter
Presentation Notes
Leslie:  Just some other important points regarding immobilization.  Always remember that the c-collar does not adequately immobilize the cervical spine. Therefore, you should continue to hold manual c-spine until head blocks are in place.  Immobilization is not complete until the head blocks are in place and taped or secured to the patient’s head and the backboard.  Another point that is important to make is that if you find the patient all slumped over and you attempt to align their cervical spine and it increases the pain or you get resistance, do not force the cervical spine into alignment.  You will have to immobilize the spine in that position.  Most likely a c-collar won’t fit if this occurs, so you have to get creative with towels or blankets to secure the head in that position.   Also be aware that backboarding patients is very uncomfortable and you may often need to pad the backboard.  Especially in patients that have excessive curvatures of the spine.  



Immobilization 

  
KED 

Kendrick 
Extrication 

Device 
? 
 

 

Presenter
Presentation Notes
Leslie:  It is important to also always be aware of your patient’s status so that you don’t become so focused on the immobilization and extrication that you are missing your ABC’s.  There is more of a push now to recognize that your patient is unstable and move to rapidly to extricate them from the source of the trauma and move to transport the patient quicker. Gone are the days of the “stay and play” mentality for trauma patients.  Rapid extrication and immobilization are key in getting a very sick trauma patient to a surgeon.  I put this picture of the KED on this slide to emphasize to you that although this does a very good job of immobilizing the spine in a trauma victim with potential for spinal trauma, it takes a long time to apply these devices and it should not be used if the patient has life-threatening injuries.  If the patient is stable and alert these devices may be appropriate.  



Pre-hospital Complications 

  
   Airway Compromise 
 

– TBI 
– Nausea/vomiting 
– High risk for aspiration 
– Face and neck trauma 
-Neck mobility 
-Pt Entrapment 
 

 

 

Presenter
Presentation Notes
Matt:  I want to talk with you now about some of the complications that can occur in the spinal cord injured patients in the prehospital environment and also patients in general that are immobilized.   Many of these patients are multi trauma patients and may have a TBI along with their spinal cord injury.  TBI patients may lose their ability to control their own airway.  Some can’t swallow and control their secretions.  Trauma patients can easily vomit and may quickly aspirate as well.  



Pre-hospital Complications 

• Breathing 
– Aspiration risk 
– Impaired Intercostal 

Muscles 
– Impaired 

Diaphragmatic 
Function 

– Obesity 
– CHF/COPD 
– Chest Trauma 

 

Presenter
Presentation Notes
Matt:  Breathing can be severely altered in patients with injuries to the cervical spine.  You need to put these patients on oxygen. You also need to keep in mind that once again a traumatic brain injury may be present that contributes to the patient’s inability to regulate their breathing and protect their airway.  So hypoventilation and aspiration can occur.  Depending on the injury to the cervical spinal cord, the intercostal muscles can be paralyzed but the diaphragm can be spared.  What this means is that the patient’s spontaneous ventilations are no longer as effective as they used to be because the intercostal muscles are no longer helping with the work of breathing.  The diaphragm continues to support respirations and you may see a “see-saw” type pattern of movement in the abdomen as the diaphragm works harder to control respirations.  Another potential complication is that immobilization effects our respiratory efforts.  There have been studies on healthy young people that were placed in full spinal precautions.  And these studies show that the subjects have decreased expiratory volumes when immobilized and that respirations were restricted up to 15%.  So if perfectly healthy people have difficulty breathing when on a backboard, you can imagine how hard it would be for your patients that also have a trauma to the chest or other diagnoses like COPD to breath while lying down.  Keep in mind to that when you have obese patients there ability to breathe is also severely hampered by the weight that is now on their chest.  Many of these bariatric patients and COPD or CHF patients never lie down flat anyway because they can’t breathe that way.  



Be Prepared 
• Vomit 

– Suction ready 
– Tip your backboard 
– Anti-emetics 

• Airway Compromise or 
Inadequate Breathing 
– Loosen spider straps 
– Raise head of stretcher 
– Oral or Nasal Airways 
– BVM 
– Rescue Airway Devices 
– Intubation Equipment 
– RSI?  Maximize first 

attempt 
 

 

 
 

Presenter
Presentation Notes
Matt:  You need to think ahead with these patients and prepare for this inability to control secretions or the risk of vomiting.  Since the patient is backboarded and collared it puts them at an even greater disadvantage of controlling their airway.  We need to always have suction ready and be prepared to tip the backboard to the side to allow for the patient to vomit.  Keep in mind that you may have to pull the rigid tip suction catheter off of the end of the tubing and just use the tubing itself for the vomit.  Also be prepared for the patient that may have airway compromise or inadequate breathing.  If their airway is compromised, then obviously we need to put an oral or nasal airway in or progress to rescue airway devices or intubating the patient.  If breathing is compromised, start with the basics and offer verbal reassurance to the patient.  They are probably extremely anxious.  Check the spider straps or cot straps and make sure they are not restricting the patient’s breathing and raise the head of the stretcher so that the backboard can sit at an angle with the head slightly elevated to ease some of the weight on the patient’s chest.  If these measures don’t help, you obviously need to progress to assisting ventilations of the patient with a Bag valve mask and progress to intubation or a rescue airway device.



Intubation of the SCI Patient 

• Can my patient 
protect his airway? 

• Can my patient 
adequately ventilate 
and oxygenate? 

• What is the 
anticipated clinical 
course of my patient? 

 

Presenter
Presentation Notes
Matt:  When trying to make the decision to intubate your patient you need to ask yourself the following questions? Can my patient protect his own airway without extra assistance or do already have nasal trumpets in or oral airways?  Can my patient adequately ventilate and oxygenate?  His saturations may be 100%, but is he working hard to breath, breathing fast, or have a see-saw breathing pattern?  And what is the anticipated clinical course for this patient?  Have we already identified a cervical cord injury that is affecting his breathing pattern and is he going to tire out soon?  Do I have a long ride to the hospital and am I trained to intubate?  Is this patient combative to the point he may further injure his spinal cord?  Do we need to use RSI?  We need to always be thinking one step ahead of what could potentially happen to this patient and if that does happen, am I trained to handle it.  If I am not trained to handle it, I need to think about getting this patient to someone who is.  I don’t necessarily mean calling the helicopter, that’s always a good option.  But know your other resources out there.  If you’re BLS, how quick can your ALS get there or should I go to the closest hospital?  And remember, you always have to follow your local and regional protocols.



Intubation of the SCI Patient 

• C-collar off 
• Bougie 
• Back-up airway 
• NC passive 

oxygenation 

Engstrom, J.  “Pharyngeal oxygen administration increases the time to 
serious desaturation at intubation in acute lung injury:  an experimental 
study.”  Critical Care.  2010; 14(3):  R93. 

 

Presenter
Presentation Notes
Matt:  With the c-collar in place it becomes more difficult to intubate the patient because the movement of the mandible is limited.  From studies on cadavers, it is known that the use of manual in-line stabilization results in significantly less movement of the head than attempting to intubate the patient with the c-collar on.  I prefer to pop the c-collar open and designate someone to stand at the head of the patient with me when I am intubating and ask them to manual hold c-spine until the intubation is complete and the c-collar and head blocks can be replaced and secured. There have also been studies to show that intubating these patients using RSI or rapid sequence induction is beneficial because the patient does not spontaneously move or cough during the procedure because they are chemically paralyzed and therefore it cuts down on the further exacerbation of a spinal cord injury.  



Neurogenic Shock 

• Impairment of 
sympathetic pathways  

• Loss of vasomotor 
tone 

• Loss of innervation to 
the heart 
– Vasodilation 
– Hypotension 
– Bradycardia 
– no reflex tachycardia 

in times of shock 

 

Presenter
Presentation Notes
Matt:  The biggest cardiac complication that can occur from a spinal cord injury besides cardiac arrest is shock.  Neurogenic shock can occur in SCI above the level of T5 if the injury has caused an impairment of the descending sympathetic pathways.  So the body loses sympathetic responses and vasomotor tone below the level of the injury. If you remember from our discussion of the sympathetic nervous system, this is the “flight or fight” response in the body that increases heart rate, cardiac output, and vascular tone.  When the sympathetic tract is no longer intact, it results in vasodilation of vessels below the level of the injury.  Blood begins to pool and the patient becomes hypotensive.  Normally, the body’s response to hypotension would be to increase the heart rate and clamp down on peripheral vessels to shunt the blood back to the heart but the body can no longer respond that way because the sympathetic response is gone because of the spinal cord injury.  The heart does not speed up and sometimes even becomes bradycardic.  So patients present with paralysis, hypotension, bradycardia, and flushed, dry skin below the level of injury.  On top of this, many SCI patients are also victims of multisystem trauma and they may be bleeding out from another injury.  They could be in hypovolemic shock. One study shows that as many as 30% of patients with spinal cord injuries also have hemorrhage from another trauma.  Keep in mind that a thorough assessment is extremely important because if the patient is paralyzed and unable to perceive pain, it may mask a potentially serious injury elsewhere in the body such as the usual signs of an acute abdomen.



Be Prepared 

• Fluids 
• Vasopressors 
• Atropine 
• Blankets 
• Rapid transport to 

trauma center 
• No steroids 

 

 

Presenter
Presentation Notes
Matt:  Be prepared for shock in every trauma patient.  Set up IV’s on the way to the call and be prepared to start at least 2 large bore IV’s on your patient.  Regardless of whether your patient is in hypovolemic shock or neurogenic shock, the patient will require fluids.  You can determine that your patient is in neurogenic shock by recognizing that their heart rate is not elevated and their blood pressure is starting to go down.  Have Atropine ready on these patients also if their bradycardia becomes symptomatic.  These patients have to be covered and warmed because they assume the temperature of the air because they can no longer vasoconstrict or increase metabolism to raise their body temperature.  Know your trauma triage guidelines.  The patient with an altered GCS, a systolic blood pressure less than 90, and paralysis should be immediately transported to a Level 1 trauma center with trauma surgeon and neurosurgeon capabilities according to the National Trauma Triage Guidelines.  You have to also think about what is the best way for the patient to get there also.  If you need an aircraft to transport the patient, call them as early as possible.  



Your Goal 

 
Reestablish blood 
flow to the spinal 

cord: 
Systolic > 100 

MAP > 80 

Presenter
Presentation Notes
Matt:  Your goal for the SCI patient in shock is to reestablish blood flow to the spinal cord.  Unfortunately, there are not a lot of studies showing the effects of hypotension on SCI neurological outcomes, but there have been studies showing the detrimental effects of low blood pressure on traumatic brain injury.  According to one study, one episode of hypotension in the TBI patient was associated with a doubling of mortality.  We can assume from this study that it is also detrimental for neurologic tissue in the spinal cord to not receive adequate blood flow.  So hypotension needs to be corrected as soon as it is discovered.  Depending on which literature you read, the desired MAP or mean arterial pressure should be from 80 to 90.   Most of the time IV fluids is all it takes to volume resuscitate the patient and improve blood pressure, but occasionally IV vasopressors are needed to elevate the blood pressure, but these should only be used after plenty of IV fluids.  If you attempt to squeeze the blood vessels chemically with vasopressors without trying to fill the tank adequately with fluids, then you could potentially cause the blood vessels surrounding the spinal cord to clamp down as well and cause further ischemia.



Emerging Trends in Spinal 
Trauma Managment 

Presenter
Presentation Notes
Leslie: So what’s new in the science of treating spinal trauma patients?



Emerging Trends 

Airway 
Management 

 

Presenter
Presentation Notes
Leslie: The way we manage airways on every patient is constantly changing and new gadgets are being invented every day.  There is a growing trend towards using some of these newer inventions in the field, especially for the airway control in spinal trauma patients.  It is so important to maintain the spinal stabilization of the spine in these patients and many of these new inventions don’t require as much manipulation to the spine as standard laryngoscopy with a lighted blade.  Promising new studies have shown that newer airway devices like the glidescope and lighted stylet devices do not move the spine as much as standard laryngoscopy and still effectively intubate the patient.  



Emerging Trends 

Airway 
Management 

 

 
• 1998 study by Kaups et 

al in Journal of Trauma 
• 16 out of 38 intubation 

attempts were 
unsuccessful in the field 

• 14 of those unsuccessful 
attempts were on 
immobilized patients 

Presenter
Presentation Notes
Leslie:  Another trend that continues is the delving into research to find out whether EMS providers really can intubate patients and whether or not it is advantageous to intubate a patient in the field or not.  One of the studies that I looked at was a 1998 study ….  It was a very small sample size, so, not the best study in the world, but it found that…. Realisitically, you and I know that it is harder to intubate a patient that is immobilized.  You can’t manuever their head around and their mandible won’t move with the c-collar on.  I’m wondering if there will continue to be a trend toward researchers questioning whether or not EMS providers can really intubate patients and whether it is really worth are time to try especially in patients that are at risk for a spinal trauma.   There are a number of airway devices like the combitube and LMA that are easily dropped into place without have to use direct laryngoscopy to visualize the cords.  I think that the trend will continue with researchers having an interest in the success of intubations in the field,  intubation times, and the outcomes of patients that are intubated in the field.   We’ll see what the future will holds.  I’m wondering if more people are going to be dropping in  a quick airway like a combitube or an LMA and getting the patient to definitive treatment or a facility that has highly trained providers like anesthesiologists that will control the airway further.



Emerging Trends 

 
Spinal 

Immobilization in 
Penetrating 

Trauma 

Presenter
Presentation Notes
Leslie:  So, another interesting topic along the lines of emerging trends is spinal immobilization for penetrating trauma.  How many of you come from organizations that do not immobilize penetrating trauma victims in all cases?  Well, there has been much controversy regarding immobilizing patients with penetrating trauma and some organizations are changing their protocols to reflect these findings within the past ten years of research.  Let me make another disclaimer to say that you must always follow your agencies protocols, and we are just presenting our opinion and the research that we based our opinions on.



Emerging Trends 

“Spinal Immobilization in Penetrating Trauma:  
More Harm Than Good?” 

Journal of Trauma – Injury, Infection, and 
Critical Care, Jan 2010 

Haut et al 

Presenter
Presentation Notes
Leslie:  One of the most interesting recent research studies on this topic is entitled:  



Emerging Trends 

• 45, 824 penetrating 
trauma patients  

• 4.3% spinal 
immobilization 

• Overall mortality rate 
was 8.1% 

• Spinal immobilization 
mortality rate was 
14.7% 
 

 

• Conclusion:  
“Prehospital spinal 
immobilization is 
associated with higher 
mortality in penetrating 
trauma and should not 
be routinely used in 
every patient with 
penetrating trauma” 
Haut et al 

Presenter
Presentation Notes
Leslie:  There were over 45, 000 penetrating trauma patients analyzed from the National Trauma registry , and out of those 45 thousand, 4.3% were had spinal immobilization placed in the field.  This may seem like a very low number, but keep in mind this is all penetrating trauma to any part of the body.  The overall mortality rate to all of these penetrating trauma victims was 8.1 percent, but the mortality rate of only the patients that had spinal immobilization was 14.7%.  Their conclusion was:  I do believe that there are a lot of patients with penetrating trauma that are being immobilized unnecessarily.  Time is wasted on scene to immobilize these patients when a quick “scoop and run” could get them to a trauma surgeon and definitive care that much quicker and could potentially save their lives.  The military has pretty much always operated with this “scoop and run” mentality because they have found that in a combat situation, 10% more casualties were occurring from them stopping and trying to immobilize patients. I believe many EMS agencies if they haven’t already are going to start moving toward the scoop and run or load and go mentality so that they are not wasting time on scene immobilizing a patient that may not benefit from it to begin with.   



Emerging Trends 

Thoracolumbar Immobilization 
for Trauma Patients with Torso 

Gunshot Wounds:  Is It 
Necessary? 

Cornwell et al, Arch Surg 2001 
  

Presenter
Presentation Notes
Leslie:  There was another study published in 2001 by Cornwell et al that was out of Johns Hopkins right here in Baltimore entitled:….  This study gathered data from the Maryland Trauma Registry for 3 year.  So this study specifically targeted those torso GSW’s and they analyzed 1000 injuries.  I won’t get into all the details in the interest of time, but their conclusion was this…



Emerging Trends 

“This study suggests that thoracolumbar 
immobilization is almost never beneficial in 
patients with torso GSW, and that a higher 
mortality rate existed among those GSW 

patients without vertebral column injury versus 
those with such injuries.  The role of formal 
thoracolumbar immobilization for patients 
with torso GSW should be reexamined.” 

Cornwell et al 

Presenter
Presentation Notes
Leslie:  In other words they are saying that more people died without having any injury at all to their vertebral column compared to those with vertebral column injuries. They are saying that the other injuries to major structures in the torso is what is killing the patients, not the spinal trauma.  So, why are we wasting valuable time immobilizing these patients when we should be driving or flying them to a surgeon?  So, we need to think hard about immobilizing these patients.



Emerging Trends 

• 27 year old 
male 

• GSW to the 
right mid-
axillary region 

• No exit wound 
• No deficits 

Presenter
Presentation Notes
Leslie:  So, along these lines I want to tell you about a patient that was an interfacility transfer into our Trauma Center at VCU.  The patient was a 27 year old male that was shot in the midaxillary region on the right side.  There was no exit wound. I’m sorry that I don’t know what kind of gun it was, and for the purposes of this story, it really doesn’t make a difference.  But the patient was taken by EMS to the local rural Emergency Room.  The ER physician decided to transfer him to the level one trauma center where there were surgical capabilities at that time of the night.  The transport crew that came to get him decided to immobilize him because their protocols regarding trauma victims call for the patient to be immobilized and also they felt that since there was no exit wound, there was a possibility that it could effect the spine.  Let me point out that assessment –wise, this patient was completely stable.  There were no neuro deficits at all on this patient.  The patient was transferred to VCU, the level one trauma center in Richmond, Virginia and this was his x-ray upon arrival.  Notice the bullet in the vertebral region.  And what is even more impressive is his CT scans.



Emerging Trends 

Presenter
Presentation Notes
Leslie:  These are different images of the same injury on CT. Note the vertebral body of the vertebrae toward the anterior part of the patient.  The bullet is the shiny round thing and is located in the spinal canal next to the spinal cord.  And this patient had no neuro deficits.  I don’t bring this up to scare you into immobilizing every penetrating trauma patient, but it honestly goes along with what the literature is saying.  In this patient, spinal immobilization probably didn’t really make a difference.  He was not immobilized initially after the shooting and was able to move around as he pleased in the bed at the outlying hospital.  He was only immobilized once the transport crew got there and this was because there protocols still required it.  Honestly, on this patient, it makes you wonder whether or not immobilizing his spine made any difference.  You never know.  But this bullet was wedged in the spinal canal and it seems like to me that unless you dropped the guy on his back, there may not have been much to knock this bullet loose.  In this case, immobilizing the patient didn’t hurt him because he was hemodynamically stable and had no neuro deficits.  But, I think we will see more about this topic in the future.



Emerging Trends 

Cervical Spine Clearing 
in the Field by EMS 

providers????? 

Presenter
Presentation Notes
Leslie:  Is anyone here a member of an organization that is clearing cervical spines in the field?  There are a few EMS organizations around the Richmond, Virginia metro area that are doing this, but it definitely has not transcended to all the EMS organizations and there are still a lot of medical directors that have no interest in moving to this in their organizations.  



Emerging Trends 

 
NEXUS  
Study 

 
(National Emergency X-Radiography Utilization Study) 

• Criteria: 
– Neuro deficit 
– Spinal Tenderness 
– Altered Mental    

  Status 
– Intoxication 
– Distracting Injury 

Presenter
Presentation Notes
Leslie:  This is still very controversial and many physicians disagree on the feasibility and liability that this decision in the field may make.  But the basis for these protocols in some EMS organizations came from the NEXUS study.  This stands for the National Emergency X-radiograph Utilization Study.  This was a study designed by physicians that questioned the cost versus benefit argument of doing cervical spine x-rays on every blunt trauma patient that comes into the hospital.  It seemed like an unnceccessary cost and rarely did the x-rays have positive findings.  These researchers looked at 21 different centers across the US and looked at over 34, 000 patients.  They developed a criteria to determine who should get x-rays and then they evaluated whether this criteria was accurate.  According to their study, their criteria for not x-raying someone was accurate 99% of the time and these patient’s did not have spinal trauma. Their criteria for not getting an x-ray can be remembered with the acronym NSAID.  The criteria are:   It is important to note that this criteria was tested in the hospital environment and not in the field.  There are however, more studies being done looking at outcomes of patient’s that have been spinally cleared in the field.  It is important to note that you must follow your local protocols regarding immobilization and when in doubt, err on the side of caution and immobilize.  I think there is more research to come on this topic so stay tuned.



Future Trends in Spinal Trauma 
Management 

Buffalo Bills player  
Kevin Everett  

treated with hypothermia 
 
"I was trying to pull out all the stops to help 

this young man,” Cappuccino said 
Wednesday at a news conference. He had 
heard of the therapy, called moderate 
hypothermia, at a conference attended by 
doctors from the Miami Project to Cure 
Paralysis who have been experimenting 
with it for more than a decade. 

 September 14, 2007 

C3/C4 Paralysis, Experimental 
Hypothermia with surgery 

Presenter
Presentation Notes
Matt:  Therapeutic hypothermia is the process of cooling the body in the attempt to preserve function of particular body systems.  This has proven to be extremely successful in cardiac arrest patients and the Medical College of Virginia is at the forefront of these cardiovascular cooling.  There have been positive results in animal studies over the past 10 years to show that hypothermia could also be useful in spinal cord injury trauma but as of early 2009 there were no clinical hypothermia trials on live spinal cord injured patients.  However, I do think this will be the wave of the future and that we will see clinical trials for hypothermia to  involve spinal cord patients.  The picture to the right was a pro football player named Kevin Everett that suffered from a devastating spinal cord injury in 2007 in the C3/C4 region and he was paralyzed.  His surgeons used hypothermia as an “experimental procedure” on him and he is walking today.  Now whether or not his recovery is  attributed to the cooling or his neurosurgery, it is impossible to tell.  But it has certainly raised our awareness of these new procedure.



Therapeutic Hypothermia 
• Yu, et al 2000 study: 

– Thoracic SCI 
– Systemic hypothermia (33°C) 
– Initiated 30 minutes after SCI, 

maintained x 4 hrs 
– Improved motor function 
– Gray/white matter damage 

significantly reduced. 
– Decreased swelling, preserved 

white matter 

• Lo, et al 2009: 
– Cervical injury 
– Contusive SCI’s 
– Cooling initiated 30 minutes 

after injury 
– Gradual slow cooling over 

several hours 
– Clinically significant 

improvement in hand, arm, 
upper limb motor function 

 
Yu CG, Jimenez O, Marcillo AE, et al:  Beneficial effects 
of modest systemic hypothermia on locomotor function 
and histopathological damage following contusion-
induced spinal cord injury in rats.  Journal of 
Neurosurgery.  2000; 93: 85-93. 

 

Lo TP, Cho K-S, Garg MS, et al:  Systemic 
hypothermia improves histological and functional 
outcome after cervical spinal cord contusion in rats.  
Journal of Comparative Neurology 2009; 514:  433-
448. 

Presenter
Presentation Notes
Matt:  These two studies shown are based on rat models.  One conducted by Yu and colleagues, published in the Journal of Neurosurgery in 2000, noted in rat models with a thoracic spinal cord injury, outcomes were significantly improved with the implementation of hypothermia.  Best outcomes were seen when cooling was initiated 30 minutes after the onset of injury and maintained for four hours.  A similar study published in a 2009 Journal of Comparative Neurology concluded that rat models with cervical spinal contusions had significant improvement of upper limb motor function post hypothermia treatment in comparison to those subjects without. Yu CG, Jimenez O, Marcillo AE, et al:  Beneficial effects of modest systemic hypothermia on locomotor function and histopathological damage following contusion-induced spinal cord injury in rats.  Journal of Neurosurgery.  2000; 93: 85-93.Lo TP, Cho K-S, Garg MS, et al:  Systemic hypothermia improves histological and functional outcome after cervical spinal cord contusion in rats.  Journal of Comparative Neurology 2009; 514:  433-448.



Take Home Points 

• Airway 
• Breathing 
• Circulation 
• Early recognition of 

spinal cord injury 
• Early intervention to 

reduce ischemia to 
spinal cord 

Presenter
Presentation Notes
Matt



THANK YOU 
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Any Questions? 
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