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1. Describe the ñthree collisionsò associated 

with motor vehicle crashes.

2. Relate how the fundamental principles of 

physics apply to motor vehicle crashes 

and other types of accidents.

3. State Newtonôs three laws.

Cognitive Objectives
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Psychomotor Objectives 

ÅThere are no affective objectives for this 

chapter. 

4. Observe various high-energy injuries and 

identify potential damage to the patient.
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Kinematics of Trauma

ÅThe decisions we make leads to 
Injuries are the leading cause of 
death among children and young 
adults.

ÅKinematics introduces the basic 
physical concepts that dictate how 
injuries occur and affect the 
human body.
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Energy and Trauma

ÅWork

ïForce acting over distance

ÅKinetic energy

ïEnergy of moving object

ÅPotential energy

ïProduct of weight, gravity, and 
height
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Traumatic Injuries 

ÅBlunt trauma 

ïCaused by a force to the body

ïInjuries do not penetrate soft tissue or 
organs

ÅPenetrating trauma 

ïCaused by objects such as knives and 
bullets

ïInjuries pierce the surface of the body
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Mechanism of Injury (MOI)

ÅMOI is the way in which traumatic 

injuries occur. 

ÅDifferent MOIs produce many types of 

injuries.

ïIsolated to one body system

ïInjuries to many body systems
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Vehicular Crashes and MOI

ÅBy assessing the crash, the MOI 

may be determined.

ÅBy determining the MOI, you may 

be able to predict the types of 

injuries that may have happened 

at the time of impact.
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Vehicular Collisions

ÅThree types of crashes

ïCollision of car against another car or 

object

ïCollision of passenger(s) against interior 

of car

ïCollision of passengerôs internal organs 

against the solid structures of the body
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Significant MOI

ÅSevere deformities to the frontal part 

of the vehicle

ÅModerate intrusion from a T-bone 

accident

ÅSevere damage from the rear

ÅCollisions in which rotation is involved
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Types of Motor Vehicle Collisions

ÅFrontal

ÅLateral

ÅRear-end

ÅRollovers

ÅSpins
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Frontal Collisions (1 of 2)

ÅEvaluate seat belts 
and airbags.

ÅRemember that 
supplemental 
restraint systems 
cannot prevent all 
injuries.

ïYou should still 
suspect that 
serious injuries 
have occurred.
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Frontal Collisions (2 of 2)
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Rear-End Collisions

ÅCommonly cause 

whiplash-type injuries

ÅUnrestrained 

passengers will be 

thrust forward into the 

dashboard.

ÅBack seat passengers 

wearing only lap belts 

might have a higher 

incidence of lumbar and 

thoracic spine injury.
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Lateral Collisions - TBones
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Lateral Collisions

ÅResponsible for the 
highest incidence of 
deaths.

ÅLateral whiplash 
injury is the result.

ÅThere may be 
intrusion into the 
passenger 
compartment.


