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Chapter 17  Principles of Trauma

OEC Instructor Resources: Student text, Instructor’s Manual, PowerPoints, Test Bank, IRCD, myNSPkit (online resource)
OEC Student Resources: Student text, Student CD, myNSPkit (online resource)
Chapter Objectives

Upon completion of this chapter, the OEC Technician will be able to:

17-1. Define the following terms:

· kinematics

· mechanism of injury
· index of suspicion

17-2.  Compare and contrast high-velocity injuries and low-velocity injuries.
17-3.  Compare and contrast the five mechanisms of injury.

17-4.  Describe the role of a trauma center in improving the survival of a trauma patient.

17-5.  Describe and demonstrate the management of a trauma patient in outdoor or wilderness settings.

Essential Content

I.
Kinematics 

A.
Gauging the extent of an injury requires a basic understanding of physics

B.
To understand the relationship between physics and trauma, consider a fundamental concept known to all snow sport enthusiasts—motion

C.
Kinematics—the branch of mechanics that studies the movement of body segments without consideration given to its mass or the forces making it move


D.
Involves several laws of motion:



1.
“A body in motion will remain in motion unless acted upon by an outside force”


2.
“An object at rest will remain at rest unless acted upon by an outside force”


3.
“For every action there is an equal and opposite reaction”


E.
“Law of conservation of energy”—helps explain why injury patterns can be predicted


1.
Energy cannot be created or destroyed but can be changed in form or transferred between objects

F.
Kinetic energy (KE) = mass x velocity²
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1.
Mass equals the weight mass X velocity² of an object whereas velocity is the speed at which the object is traveling



2.
Speed is much more important than weight in determining amount of kinetic energy transmitted to a body

G.
Another concept relevant to injury patterns is stopping distance—amount of space necessary for kinetic energy to dissipate during an impact

H.
Both speed and stopping distance are key factors that dramatically affect both injury potential and severity of injuries that actually occur

I.
Kinetic energy is absorbed differently by different parts of the body



1.
Air density parts



2.
Water density parts



3.
Solid density parts


J.
Each type of structure absorbs and transmits energy differently and has different “thresholds of injury” based on intensity

II.
Pathophysiology


A.
Severity of bodily injury is directly related to the amount of kinetic energy absorbed, the direction energy travels through the body, and the density of body structures impacted


B.
Sum of these three factors will result in different injury types, otherwise known as “mechanisms of injury” or MOI


C.
Five major mechanisms of injury:



1.
Blunt, or closed, injury




a.
Kinetic energy is transmitted through, but does not break the skin




b.
Results in injuries such as bruised tissues, internal bleeding, broken bones, and organ damage




c.
Commonly seen in falls, ski slope collisions, snow machine accidents, and physical assault




d.
Generally impacts a larger portion of the skin’s surface than with a penetrating injury



2.
Penetrating, or open, injury 




a.
Breaks the skin and damages underlying structures




b.
Can occur when the body is moving with enough kinetic energy to impale itself upon an object




c.
Divided into two categories:





i.
High velocity—moving at greater than 2,000 feet/second






a)
Usually caused by bullets from hunting rifles and military weapons






b)
Wounds cause extensive tissue destruction that spreads out and away from path of projectile





ii.
Low velocity—moving at less than 2,000 feet/second






a)
Gunshot wounds from hand guns and stab wounds are examples






b)
Tissue destruction is limited to actual path of moving object



3.
Rotational injury



a.
Occurs when energy is transmitted to the body in ways that are not compatible with the normal range of motion of affected joints


b.
Primary factor is direction the energy is traveling through the body, as opposed to amount of kinetic energy absorbed in the impact of an object that strikes the body


4.
Crush injury



a.
Occurs when a body part is caught between two or more heavy objects and is subjected to significant compressive force or pressure



b.
Can be penetrating, blunt, or both kinds of trauma



c.
Avalanche victims can suffer from crush injuries



5.
Blast injury


a.
Caused by an explosive force; divided into four categories: primary, secondary, tertiary, and miscellaneous (or quaternary)




i.
Primary injuries are due to a massive pressure wave that strikes the body following the rapid release and expansion of gases





ii.
Secondary injuries are caused by airborne objects that strike the body





iii.
Tertiary injuries occur when the body is forcibly thrown and strikes other objects




iv.
Quaternary injuries are caused by other blast-related factors such as exposure to steam or burning materials, toxic inhalation, or debris from a building collapse; include illnesses that are aggravated by a blast



b.
Blast injuries are more commonly associated with an industrial accident or a military/terrorist event



c.
Researchers have identified a “blast pattern triad” consisting of initial apnea, bradycardia, and hypotension; vitals usually return to preblast values within a relatively short period of time unless other significant injuries are present

III.
The three phases of injury

A.
Pre-injury phase 



1.
Consists of the events and conditions leading up to the injury


2.
Can include medical predispositions, mechanical predispositions, and environmental conditions



3.
Phase where risk management and injury prevention efforts are directed


B.
Injury phase


1.
Brief period in which energy is transferred through a patient’s body, resulting in physical injury from one of the various mechanisms previously described


2.
When assessing consider:




a.
Direction in which energy has traveled



b.
Amount of energy that was transferred




c.
Effect that the energy could have on the person’s body



3.
Use this information to develop index of suspicion to identify both probability and likely severity of specific injuries

C.
Post-injury phase 


1.
Begins as soon as energy transfer is complete


2.
Three times or “peaks” when traumatic death generally occurs:




a.
First peak—the first few seconds to minutes following a catastrophic injury




b.
Second peak—the first minutes to an hour following critical injury




c.
Third peak—the days to weeks after initial injury, usually due to complications arising from trauma incidents




d.
Deaths in the first peak are often difficult to prevent in wilderness—rapid intervention can be lifesaving 




e.
Prompt initiation of ABCD-related procedures is important during the first 60 minutes of trauma care, known as the golden hour




i.
Crucial period during which survival rates may theoretically be enhanced if critical injuries are identified and properly managed 




ii.
Can be difficult in backcountry/wilderness settings, and immediate evacuation should be a prime consideration



f.
When definitive care will not be available for many hours, or even days, focus care on preventing death during the third peak by providing meticulous wound care, preventing dehydration and malnutrition, and lessening risk of complications resulting from immobility
IV.
Trauma systems

A.
OEC Technicians’ awareness of the nearest trauma center may affect evacuation plans for a seriously injured patient


B.
OEC Technicians should be aware of the relative distances to both trauma-designated and non-trauma-designated centers


C.
Air evacuation should be considered if it will enable a severely traumatized victim to reach a designated trauma center more quickly

D.
Trauma centers are specifically designed to manage patients whose injuries involve two or more body systems—a “multi-system trauma”

E.
Care is coordinated by a trauma surgeon who specializes in treatment of severely injured patients


F.
Trauma center designations consist of five levels based on specialization, complexity, and availability of care 



1.
Level I—highest designation, 24-hour, in-house general/trauma surgeons as well as prompt availability of all major surgical subspecialties, anesthesia, specialized equipment, and specific other resources



a.
Must maintain a certain volume of admitted trauma patients and have ongoing research and surgical residency programs



2.
Level II—same surgical availability requirements as Level I; not required to conduct research or have a surgical residency program



3.
Level III—designated trauma surgeon available at all times but not every subspecialist available 




a.
Can provide emergency resuscitation, surgery, and intensive care services




b.
Has transfer agreements with Level I and II centers to provide ongoing care to patients exceeding Level III resources


4.
Level IV and V—trained trauma nurse available at all times and access to a physician who can be available upon the patient’s arrival




a.
Provide basic resuscitative measures



b.
Have formal transfer agreements with Level I or II trauma centers


G.
Pediatric trauma can be treated at Level I and II pediatric centers that focus exclusively on the needs of the pediatric trauma patient
V.
Assessment


A.
Begin with scene size-up


1.
Identify and address potential hazards



2.
Don appropriate protective gear



3.
Include assessment of the mechanism of injury




a.
If MOI has produced severe injuries, assess need for spinal stabilization



4.
Determine number of patients



5.
Determine need for advanced life support (ALS) or rapid evacuation to trauma center

B.
Determine level of responsiveness

C.
Complete a primary assessment of ABCDs

D.
Once immediate life threats have been corrected, perform a head-to-toe secondary assessment, including DCAP-BTLS, complete medical history, SAMPLE, and obtain trauma-specific information:



1.
Forces involved should prompt a thorough evaluation of affected body part


2.
Determine treatment rendered prior to your arrival—it may affect further treatment


E.
Use OPQRST to assess pain


F.
Obtain vitals

G.
Decide if the patient’s injuries require immediate transport, and have a treatment plan in mind


H.
Consider whether evacuation will be necessary and environmental factors that may affect your decision


I.
Patient should be monitored and reassessed frequently
VI.
Management


A.
Management varies greatly, depends on the kinematics involved, mechanism of injury, injury severity, available resources, and distance to a medical facility


B.
Mitigate any hazards that may be present


C.
Assess ABCDs and correct any immediate life threats 


D.
Stabilize patient’s spine if indicated


E.
Administer oxygen


F.
Monitor patient for shock and treat accordingly, including keeping patient warm

G.
If patient is stable, turn attention to any non-life-threatening injuries or problems 


H.
Prepare the patient for transport


I.
Additional treatment is based on reassessment findings


J.
Document assessment findings and treatment

Case Presentation

A skier is moving through an expert mogul field at a high rate of speed when he loses control and falls, careening into and over several large moguls before sliding to a stop more than 50 feet down the slope. Upon your arrival on scene, you find the patient lying on his back, responsive and alert. His skis are off and he is complaining of pain in his right hip and right flank area. Bystanders state the fall was “spectacular” and that the crash “looked like it really hurt!” The patient says, “I think I’ll be all right. I just want to go to my condo.” 

What should you do?

Case Update
You are concerned that the mechanism of injury—slamming into hard, compacted snow at a high rate of speed—may have caused internal injuries. Your suspicions are soon confirmed, because even though no external trauma is apparent, the patient’s condition begins to deteriorate. The patient’s initial pulse and respirations were 92 beats/min and 18 breaths/min; they are now 140 beats/min and 26 breaths/min. You suspect that this deterioration in condition is due to internal bleeding caused by blunt trauma. You notify the dispatcher to send assistance and to activate the local trauma system, including ALS transport. The pain in the patient’s right hip area is significant, and you know that any mishandling could accelerate the deterioration of the patient’s general condition.

What should you do now?

Case Disposition

As other patrollers arrive, you inform them that you believe the patient is suffering from blunt trauma and has a high potential for serious internal injury. Given the mechanism of injury, the patient’s deteriorating state, and your assessment findings, you suspect a fractured pelvis and internal bleeding.


Recognizing that this is a load-and-go situation, you place the patient on high-flow oxygen by nonrebreather mask and prepare to evacuate him from the slopes as expeditiously as possible. The patrollers use a sheet/blanket wrap to stabilize the pelvis, immobilize the spine, and rapidly secure him to a backboard. (This is discussed in Chapter 24, Abdomen and Pelvic Trauma.) By radio, you notify the base clinic of your impending arrival. After delivering the patient, you assist the ALS provider start an IV. Soon after, a helicopter crew arrives and begins administering blood to the patient. They transport him past the local community hospital, which is only a few miles away, in favor of a Level II trauma center just a few air miles farther.


Later that day, the clinic physician joins you during a break in the patroller hut. He shakes your hand and tells you that he received a call from a trauma surgeon congratulating him and his staff on the rapid and comprehensive field care of the patient, who broke his pelvis in four places and is now stable and expected to make a full recovery.
Discussion Points

Do you know what level of trauma center you have:

At the ski area you patrol?


Near the area where you are a guide?


Where you live?


Where you work?

What do you think is the most common type of injury you may encounter?

What kind of injury prevention programs do you have?
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