





BASIC TRAUMA FACTS

e LEADING CAUSE OF DEATH FOR
PERSONS UNDER 39 YEARS OLD

e RESPONSIBLE FOR MORE THAN
150,000 DEATHS EACH YEAR,
NEIGHBORHOOD OF 50,000 ON
HIGHWAYS

o SUPERFICIAL INJURIES CAN MASK
LIFE-THREATENING CONDITIONS




BASIC TRAUMA FACTS

e RAPID RECOGNITION OF THE
SERIOUSLY INJURED PATIENT AND
EXPEDITIOUS TRANSPORT ARE KEYS
TO SUCCESSFUL TREATMENT IN
TRAUMA CASES

e MECHANISM OF INJURY AND INDEX
OF SUSPICION ARE KEY FACTORS IN
TRAUMA ASSESSMENT




T A TRIAGE PROTOCOLS IDENTIFY
ANISMS OF INJURY; ESTABLISH
SICAL OR CLINICAL FINDINGS

FLECTING INTERNAL INJURY




DETERMINING MECHANISM OF INJURY

e IDENTIFYING THE FORCES INVOLVED

e IDENTIFYING THE DIRECTIONS
FROM WHICH THEY CAME

e IDENTIFYING BODILY LOCATIONS
AFFECTED BY THESE FORCES




MECHANISMS OF INJURY IN AUTO CRASHES

PROCESS INVOLVING EXCHANGE OF
FORCES

BETWEEN THE AUTO AND WHAT IT
STRUCK

BETWEEN THE PATIENT AND THE
INTERIOR OF THE AUTO

BETWEEN VARIOUS TISSUES AND ORGANS
WITHIN THE PATIENT AS THEY COLLIDE

IDENTIFIED BY CLOSE INSPECTION OF
THE AUTO AND THE KINETIC FORCES



INDEX OF SUSPICION
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THE GOLDEN HOUR
WHERE DID IT COME FROM?

e CONCEPTUALIZED DURING THE VIETNAM
“CONFLICT”

e BASED UPON BATTLEFIELD CONDITIONS
e ARBITRARY TIME




THE GOLDEN HOUR
IS IT REALISTIC?

e SURVIVAL CHANCES OF CRITICAL
TRAUMA PATIENTS ARE GREATLY
ENHANCED IF THEY ARE
DELIVERED TO SURGICAL
INTERVENTION WITHIN ONE HOUR
OF INJURY




THE GOLDEN HOUR
IS IT REALISTIC?

e The Golden Hour Leaves
10 Minutes For Field
Assessment,
Stabilization,
Extrication, Packaging,
And Initiating Of
Transport

e Distinguishing Between
Need For On-the-Scene
Stabilization And Need
For Rapid Transport Is
Key










INDICATORS FOR DECISION TO TRANSPORT
RAPIDLY

e MECHANISM OF IN]URY
— Fall Greater Than 20 Feet

e Children: >10 feet or two or
three times the height of the
child

- Death Of A Car Occupant




INDICATORS FOR DECISION TO TRANSPORT
RAPIDLY

— Struck By Vehicle Traveling Over
20 MPH

- Ejected From Vehicle
— Severe Vehicle Deformity
— Rollover With Signs Of Impact

— Vehicle Telemetry Data Consistent
With A High Risk Of Injury




INDICATORS FOR DECISION TO TRANSPORT
RAPIDLY

e PHYSICAL FINDINGS
— Pulse Rate > 120, <50
— Systolic BP <90
- Respiratory Rate > 29, <10
— Glasgow Coma Scale Score <13




INDICATORS FOR DECISION TO TRANSPORT
RAPIDLY

e PHYSICAL FINDINGS

— Penetrating Trauma (Except
Extremities)

— More Than Two Proximal Long
Bone Fractures

— Flail Chest

— Burns Greater Than 15% Of BSA
— Burns To Airway Or Face




KINETICS OF TRAUMA
e The Law Of Inertia

ewton's First Law Of

tion)

A Body In Motion Will
Remain In Motion

Unless Acted Upon By .
An Outside Force ¢

e Car Braking For Stop §
Sign: Car (Body In
Motion), Brakes
(Outside Force)

e Car Hitting A Brick
Wall: Car (Body In
Motion), Brick Wall
(Outside Force)




KINETIC ENERGY

e FORCE - SUMMARIZED BY
NEWTON'S SECOND LAW OF
MOTION

e FORCE = MASS & ACCELERATION
(OR DECELERATION)

e THE RATE AT WHICH OBJECTS
CHANGE SPEED IS CRITICAL






BLUNT (CLOSED) TRAUMA

By Body Stl‘lk#u" i ’h ! - '!
g Struck By <




BLUNT (CLOSED) TRAUMA

e Compresses Or
tches Tissue

eath The Skin,
ausing Chain Reactio1

‘ olid Organs Bleeding .-



ENETRATING (OPEN) TRAUMA

e CAUSED BY ENERGY SOURCE PROGRESSING
INTO THE BODY

e OBJECT IN DIRECT CONTACT WITH THE
BobpYy CAUSES INJURY

e SKIN IS BROKEN






PENETRATING (OPEN) TRAUMA

e Energy From Object Can
: smitted To

ding Tissues

ling Trauma

d Open Wound

Transfer Is
ident On The Size
he Object And The
ad Of Travel




AUTOMOBILE CRASHES




AUTOMOBILE CRASHES

e ACCOUNT FOR 50,000 DEATHS IN
100,000 SERIOUS ACCIDENTS PER
YEAR IN U.S.

e ALS PROVIDER’S TASKS IN AUTO
ACCIDENTS

- Recognize Various Types Of Auto
Accidents

— Identify Possible Mechanisms Of
Injury
— Form A Reasonable Index Of Suspicion




as An Object

EVENTS OF IMPACT

bn Vehicle




EVENTS OF IMPACT

y Collision
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EVENTS OF IMPACT




EVENTS OF IMPACT

Coup/Countercoup
Injury







FRONTAL IMPACT

 Frontal Impact

n-and-under
ay
atient Slides

Downward, Knee
ontacts The Fire Wall

actures And
iSlocations Of The
p And Lower
Extremities

Upper Body Crashes
Into Steering Wheel

il Chest, Myocardial
Itusion, Aortic




FRONTAL IMPACT




FRONTAL IMPACT

e Up-and-over Pathway

punts For Over Half Of
ahicular Deaths

atient Tenses And
ivots Forward And Up

emurs Impact The
eering Wheel

nt Abdominal

rauma, Thoracic
Injuries

e Head And Spinal Cord

Mechanism
oA uny;

Accident

UplandiOver



FRONTAL IMPACT

e EJECTION-ACCOUNTS FOR 27% OF
VEHICULAR DEATHS

— Injuries From Impact With The
Windshield

— Injuries From Impact With The
Ground, Tree, Or Secondary
Object




REAR IMPACT

e Passenger Is

ropelled Forward

y The Vehicle Seat L”:m“m“
pivot poi

Head Remains

tationary

eck Extends And
Snaps Forward
Quickly

— Soft Tissue And

Skeletal Neck Injuries »

Whiplash







LATERAL IMPACT

ant Direction ‘

ess Protective




LATERAL IMPACT

ase In Upper
Amity Injury:
, Cervical Spine, | L
al Head, Chest -’ =1
iries Common / I




ROTATIONAL IMPACT

e OBLIQUE ANGLE IMPACT CAUSES
THE VEHICLE TO TURN

e INJURIES MUCH LIKE THOSE IN
FRONTAL AND LATERAL IMPACTS

e LESS INJURY THAN MIGHT BE
EXPECTED




ROLLOVER

mpacts nml

i in The Vehicle
e 0 Dartial Or Roll:@verfAlccident

1% b ection




COMMON CONTRIBUTING FACTOR IN AUTO
CRASHES

e INTOXICATION

— Can Interfere With Patient
Assessment

— Can Mimic Head Injury
— Can Lower Level Of Orientation
— Can Anesthetize The Patient

— Can Increase Possibility Of
Overlooking Serious Injury

— Should Increase Index Of Suspicion




CRASH EVALUATION
e ANALYZE THE FOUR TYPES OF
IMPACT
e How DID OBJECTS COLLIDE

¢ FROM WHAT DIRECTION DID THEY
COME

o AT WHAT SPEED WERE THEY
TRAVELING

e WERE THEY SIMILARLY SIZED

e WERE THERE ANY SECONDARY
COLLISIONS




ANALYZE THE MECHANISM OF INJURY

e WHAT CAUSED THE ACCIDENT
e WAS ALCOHOL INVOLVED
e ARE THERE SKID MARKS




EXAMINE THE AUTO INTERIOR




MOTORCYCLE CRASHES




MOTORCYCLE CRASHES

e IMPACT DIFFERENCES FROM AUTO
CRASHES

e FRONTAL IMPACT PROPELS RIDER
UPWARD AND FORWARD

— Lower Abdomen Or Pelvis Catches
Handlebars

— Bilateral Femur Fractures Possible




MOTORCYCLE CRASHES

e ANGULAR IMPACT TRAPS THE
LOWER EXTREMITIES BETWEEN THE
BIKE AND THE OBJECT

— Fractures And Crushing Injuries To
The Foot, Ankle, Leg, Knee, Femur

— Ejection Common And Usually
Severe

— SKkull Fractures And Internal Head
Injuries

— Spinal Fractures And Paralysis

— Extremity/Pelvic Fractures




MOTORCYCLE CRASHES

¢ Rider Protection

ienced Riders Lay |
ke Down, Sliding ="~ @;ﬁii Ifl':'n p— Ay W/@
e Other Object (7} ., Y i

sions, And Minor
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ar Clothing
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ADULT VICTIM

e TURNS AWAY FROM CAR AND PRESENTS A
LATERAL SURFACE
- Low Impact
e Tibia/fibula
— Upper Body Propelled Onto Hood Of Car

 Femur, Pelvis, Lateral Chest, Upper Extremities

- Head May Impact The Windshield

e Shoulder, Head Injuries

— Patient Hits The Ground
e Numerous Injuries




CHILD VICTIM

e TURNS INTO THE APPROACHING
CAR AND PRESENTS DIFFERENTLY

— Bumper Hits The Femur, Causing
A Fracture

— Hood Impacts The Chest And

Upper Extremities, Possibly The
Head

- Patient Often Thrown In Front Of
Vehicle And Run Over




Mechanism Eﬂmm
Pedestrian

@




PEDESTRIAN INJURIES







SNOWMOBILES







‘e Important
an Height Of The =*

¢




FALLS

e Area Of Contactls
Important

e Landing On The Feet
Transmits The Energy
Up The Legs And Spine

e Landing On An
Outstretched Arm
Causes Upper Extremity
Fractures Or
Dislocations







SPORTS INJURIES

e ACCELERATION, DECELERATION,
COMPRESSIONAL, ROTATIONAL,
HYPEREXTENSION, HYPERFLEXION ARE
COMMON CAUSES OF INJURIES

— Soft Tissue Damage

- Connective Tissue Injury
— Skeletal Trauma

- Internal Damage

e PROTECTIVE GEAR MINIMIZES
INJURIES BUT CAN CAUSE SOME
INJURIES







SPORTS INJURIES




SPORTS INJURIES










Low VELOCITY

e Knife, Ice Pick, Arrow,

Object Speed
rojectile Enters

imited To The
athway Alone Low







HIGH VELOCITY, MEDIUM ENERGY

e Shotgun Pellets Or
andgun Bullets

gh Velocity, High

nergy
— Rifle Bullets

Energy Transmitted
Beyond The Bullet
Pathway

— (Cavitation Wave
Pushed In
oncentric Pattern




PATHOLOGIES OF PENETRATING TRAUMA

Head
Facial Area

B - Often Affected In
) Suicide Attempts

" _ Severe Hemorrhage
And Threat To
Airway




PATHOLOGIES OF PENETRATING TRAUMA

e NECK

— External Hemorrhage From
Major Vessels

— Airway Problems
— Cervical Spine Compromise




PATHOLOGIES OF PENETRATING TRAUMA

e THORAX

— Lungs (Pulmonary Contusions,
Pneumothorax)

- Heart (Tamponade,
Exsanguination)

— Ribs (Fractures Causing
Projectile To Fragment And
Deflect)




PATHOLOGIES OF PENETRATING TRAUMA

e ABDOMEN

— Abdominal Contents Spilling Into
Peritoneum

— Massive Bleeding From Liver Or
Spleen Rupture
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PATHOLOGIES OF PENETRATING TRAUMA

e EXTREMITIES

- Often Wounded In Attempts To
Protect Upper Body

— Significant Bleeding From Major
Vessels




DISTRACTIONS







