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BB TT FFBBASICASIC TTRAUMARAUMA FFACTSACTS

• LEADING CAUSE OF DEATH FOR• LEADING CAUSE OF DEATH FOR
PERSONS UNDER 39 YEARS OLD
RESPONSIBLE FOR MORE THAN• RESPONSIBLE FOR MORE THAN
150,000 DEATHS EACH YEAR, 
NEIGHBORHOOD OF 50 000 ONNEIGHBORHOOD OF 50,000 ON
HIGHWAYS
S I C M• SUPERFICIAL INJURIES CAN MASK

LIFETHREATENING CONDITIONS



BB TT FFBBASICASIC TTRAUMARAUMA FFACTSACTS

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

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



TTRAUMARAUMA TTRIAGERIAGE PPROTOCOLSROTOCOLS IIDENTIFYDENTIFY

MMECHANISMSECHANISMS OOFF IINJURYNJURY; E; ESTABLISHSTABLISHMMECHANISMSECHANISMS OOFF IINJURYNJURY; E; ESTABLISHSTABLISH

PPHYSICALHYSICAL OORR CCLINICALLINICAL FFINDINGSINDINGS

RREFLECTINGEFLECTING IINTERNALNTERNAL IINJURYNJURY



DDETERMININGETERMINING MMECHANISMECHANISM OOFF IINJURYNJURY

•• IIDENTIFYINGDENTIFYING TTHEHE FFORCESORCES IINVOLVEDNVOLVED

•• IIDENTIFYINGDENTIFYING TTHEHE DDIRECTIONSIRECTIONS

FFROMROMWWHICHHICH TTHEYHEY CCAMEAME

•• IIDENTIFYINGDENTIFYING BBODILYODILY LLOCATIONSOCATIONS

AAFFECTEDFFECTED BBYY TTHESEHESE FFORCESORCESAAFFECTEDFFECTED BBYY TTHESEHESE FFORCESORCES



MM OO II II AA CCMMECHANISMSECHANISMS OOFF IINJURYNJURY IINN AAUTOUTO CCRASHESRASHES

•• PPROCESSROCESS IINVOLVINGNVOLVING EEXCHANGEXCHANGE OOFFPPROCESSROCESS IINVOLVINGNVOLVING EEXCHANGEXCHANGE OOFF
FFORCESORCES

•• BBETWEENETWEEN TTHEHE AAUTOUTO AANDNDWWHATHAT IITT
SSTRUCKTRUCK

•• BBETWEENETWEEN TTHEHE PPATIENTATIENT AANDND TTHEHE
IINTERIORNTERIOR OOFF TTHEHE AAUTOUTO

•• BBETWEENETWEEN VVARIOUSARIOUS TTISSUESISSUES AANDND OORGANSRGANS

WWITHINITHIN TTHEHE PPATIENTATIENT AASS TTHEYHEY CCOLLIDEOLLIDE

•• IIDENTIFIEDDENTIFIED BBYY CCLOSELOSE IINSPECTIONNSPECTION OOFF
TTHEHE AAUTOUTO AANDND TTHEHE KKINETICINETIC FFORCESORCES



IINDEXNDEX OOFF SSUSPICIONUSPICIONIINDEXNDEX OOFF SSUSPICIONUSPICION

•• Analysis Of Analysis Of yy
Mechanism Of Injury Mechanism Of Injury 
Leads To Leads To 
Anticipation Of Anticipation Of Anticipation Of Anticipation Of 
Possible InjuriesPossible Injuries

•• Be Prepared To Be Prepared To Be Prepared To Be Prepared To 
Reexamine Reexamine 
Mechanism Of Injury Mechanism Of Injury 
A d L k F  S btl  A d L k F  S btl  And Look For Subtle And Look For Subtle 
Signs Of Serious Signs Of Serious 
InjuryInjuryju yju y



II SSIINDEXNDEX OFOF SSUSPICIONUSPICION





TTHEHE GGOLDENOLDEN HHOUROURTTHEHE GGOLDENOLDEN HHOUROUR

WWHEREHERE DDIDID IITT CCOMEOME FFROMROM??

•• CCONCEPTUALIZEDONCEPTUALIZED DDURINGURING TTHEHE VVIETNAMIETNAM

“C“CONFLICTONFLICT””
•• BBASEDASED UUPONPON BBATTLEFIELDATTLEFIELD CCONDITIONSONDITIONS

•• AARBITRARYRBITRARY TTIMEIME



TTHEHE GGOLDENOLDEN HHOUROURTTHEHE GGOLDENOLDEN HHOUROUR

IISS IITT RREALISTICEALISTIC??

•• SSURVIVALURVIVAL CCHANCESHANCES OOFF CCRITICALRITICAL

TTRAUMARAUMA PPATIENTSATIENTS AARERE GGREATLYREATLY

EENHANCEDNHANCED IIFF TTHEYHEY AARERE
DDELIVEREDELIVERED TTOO SSURGICALURGICAL

IINTERVENTIONNTERVENTIONWWITHINITHIN OONENE HHOUROUR

OOFF IINJURYNJURY



TTHEHE GGOLDENOLDEN HHOUROURTTHEHE GGOLDENOLDEN HHOUROUR

IISS IITT RREALISTICEALISTIC??

•• The Golden Hour Leaves The Golden Hour Leaves 
10 Minutes For Field 10 Minutes For Field 
A t  A t  Assessment, Assessment, 
Stabilization, Stabilization, 
Extrication, Packaging, Extrication, Packaging, 
A d I iti ti  Of A d I iti ti  Of And Initiating Of And Initiating Of 
TransportTransport

•• Distinguishing Between Distinguishing Between g gg g
Need For Need For OnOnthetheScene Scene 
Stabilization And Need Stabilization And Need 
For Rapid Transport Is For Rapid Transport Is p pp p
KeyKey



AALLLL TTRAUMARAUMA CCAREARE IISS EEMERGENTMERGENT BBUTUT
NNOTOT AALLLL EEMERGENCYMERGENCY CCAREARE IISS TTRAUMARAUMA



“G“GETTINGETTING TTHEHE RRIGHTIGHT PPATIENTATIENT

TTOO TTHEHE RRIGHTIGHT PPLACELACE AATT TTHEHETTOO TTHEHE RRIGHTIGHT PPLACELACE AATT TTHEHE
RRIGHTIGHT TTIMEIME.”.”



IINDICATORSNDICATORS FFOROR DDECISIONECISION TTOO TTRANSPORTRANSPORT

RRRRAPIDLYAPIDLY

•• MMECHANISMECHANISM OOFF IINJURYNJURY

– Fall Greater Than 20 Feet– Fall Greater Than 20 Feet
• Children: >10 feet or two or 
three times the height of the three times the height of the 
child 

– Death Of A Car OccupantDeath Of A Car Occupant



IINDICATORSNDICATORS FFOROR DDECISIONECISION TTOO TTRANSPORTRANSPORT

RRAPIDLYAPIDLYRRAPIDLYAPIDLY

–– Struck Struck By Vehicle Traveling Over By Vehicle Traveling Over 
20 MPH20 MPH

–– Ejected From VehicleEjected From Vehicle
–– Severe Vehicle DeformitySevere Vehicle Deformity
–– Rollover With Signs Of Rollover With Signs Of ImpactImpact
–– Vehicle Telemetry Data Consistent Vehicle Telemetry Data Consistent 
With A High Risk Of Injury With A High Risk Of Injury 



IINDICATORSNDICATORS FFOROR DDECISIONECISION TTOO TTRANSPORTRANSPORT

RRRRAPIDLYAPIDLY

PP FF•• PPHYSICALHYSICAL FFINDINGSINDINGS

– Pulse Rate > 120, < 50
– Systolic BP < 90
– Respiratory Rate > 29, < 10
– Glasgow Coma Scale Score ≤13



IINDICATORSNDICATORS FFOROR DDECISIONECISION TTOO TTRANSPORTRANSPORT

RRRRAPIDLYAPIDLY

•• PPHYSICALHYSICAL FFINDINGSINDINGS

– Penetrating Trauma (Except 
Extremities)

– More Than Two Proximal Long 
Bone Fractures

– Flail Chest
– Burns Greater Than 15% Of BSA
– Burns To Airway Or Face



KKINETICSINETICS OOFF TTRAUMARAUMA
•• The Law Of Inertia The Law Of Inertia 
(Newton's First Law Of (Newton's First Law Of (Newton's First Law Of (Newton's First Law Of 
Motion)Motion)

• A Body In Motion Will 
R i  I  M i  Remain In Motion 
Unless Acted Upon By 
An Outside Force

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

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



KK EEKKINETICINETIC EENERGYNERGY

•• FFORCEORCE –– SSUMMARIZEDUMMARIZED BBYY•• FFORCEORCE SSUMMARIZEDUMMARIZED BBYY
NNEWTONEWTON''SS SSECONDECOND LLAWAW OOFF
MMOTIONOTIONMMOTIONOTION

•• FFORCEORCE = M= MASSASS & A& ACCELERATIONCCELERATION

(O(ORR DDECELERATIONECELERATION))(O(ORR DDECELERATIONECELERATION))
•• TTHEHE RRATEATE AATTWWHICHHICH OOBJECTSBJECTS

CC SS II CCCCHANGEHANGE SSPEEDPEED IISS CCRITICALRITICAL



TTYPESYPES OFOF TTRAUMARAUMA



BBLUNTLUNT (C(CLOSEDLOSED) T) TRAUMARAUMA

•• Caused By Body Striking Caused By Body Striking 
Or Being Struck By Or Being Struck By 
ObjectObject

•• Transmission Of Energy Transmission Of Energy 
Rather Than Object Rather Than Object Rather Than Object Rather Than Object 
Causes Damage Causes Damage ––
Deceleration And Deceleration And 
Compression InjuriesCompression Injuries

•• Fails To Break Skin But Fails To Break Skin But 
Does Internal DamageDoes Internal DamageDoes Internal DamageDoes Internal Damage



BBLUNTLUNT (C(CLOSEDLOSED) T) TRAUMARAUMA

•• Force Compresses Or Force Compresses Or 
Stretches Tissue Stretches Tissue 
Beneath The Skin  Beneath The Skin  Beneath The Skin, Beneath The Skin, 
Causing Chain Reaction: Causing Chain Reaction: 
Possibility Of Hollow Possibility Of Hollow 
Organs Rupturing  Organs Rupturing  Organs Rupturing, Organs Rupturing, 
Spilling Their Contents; Spilling Their Contents; 
Solid Organs Bleeding Solid Organs Bleeding 
Profusely; Organs Profusely; Organs Profusely; Organs Profusely; Organs 
Suspended By Suspended By 
Ligaments Being Ligaments Being 
LaceratedLaceratedLaceratedLacerated



PPENETRATINGENETRATING (O(OPENPEN) T) TRAUMARAUMAPPENETRATINGENETRATING (O(OPENPEN) T) TRAUMARAUMA

•• CCAUSEDAUSED BBYY EENERGYNERGY SSOURCEOURCE PPROGRESSINGROGRESSING

IINTONTO TTHEHE BBODYODY

OO II DD CC WW TT•• OOBJECTBJECT IINN DDIRECTIRECT CCONTACTONTACT WWITHITH TTHEHE
BBODYODY CCAUSESAUSES IINJURYNJURY

SS II BB•• SSKINKIN IISS BBROKENROKEN





PPENETRATINGENETRATING (O(OPENPEN) T) TRAUMARAUMAPPENETRATINGENETRATING (O(OPENPEN) T) TRAUMARAUMA

•• Energy From Object Can Energy From Object Can gy jgy j
Be Transmitted To Be Transmitted To 
Surrounding Tissues Surrounding Tissues 
Extending Trauma Extending Trauma Extending Trauma Extending Trauma 
Beyond Open WoundBeyond Open Wound

•• Energy Transfer Is Energy Transfer Is 
Dependent On The Size Dependent On The Size 
Of The Object And The Of The Object And The 
Speed Of TravelSpeed Of TravelSpeed Of TravelSpeed Of Travel



AAUTOMOBILEUTOMOBILE CCRASHESRASHESAAUTOMOBILEUTOMOBILE CCRASHESRASHES



AA CCAAUTOMOBILEUTOMOBILE CCRASHESRASHES

•• AACCOUNTCCOUNT FFOROR 50 000 50 000 DDEATHSEATHS IINN•• AACCOUNTCCOUNT FFOROR 50,000 50,000 DDEATHSEATHS IINN
100,000 S100,000 SERIOUSERIOUS AACCIDENTSCCIDENTS PPERER
YYEAREAR IINN U.S.U.S.

•• ALS PALS PROVIDERROVIDER’’SS TTASKSASKS IINN AAUTOUTO

AACCIDENTSCCIDENTSAACCIDENTSCCIDENTS

– Recognize Various Types Of Auto 
Accidents

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



EEVENTSVENTS OOFF IIMPACTMPACT

•• VehicleVehicle
Collision Vehicle – Collision Vehicle 
Strikes An Object



EEVENTSVENTS OOFF IIMPACTMPACTEEVENTSVENTS OOFF IIMPACTMPACT

•• Body CollisionBody Collision
– Body Strikes 
Inside Of 
Vehicle



EEVENTSVENTS OOFF IIMPACTMPACT

•• Organ CollisionOrgan Collision
– Organs Collide Within 
Body Cavity



EEVENTSVENTS OOFF IIMPACTMPACT

S d  C lli iS d  C lli i

EEVENTSVENTS OOFF IIMPACTMPACT

•• Secondary CollisionsSecondary Collisions

C /CC /CCoup/CountercoupCoup/Countercoup
InjuryInjury



TTYPESYPES OOFF IIMPACTSMPACTS



FFRONTALRONTAL IIMPACTMPACT
•• Frontal ImpactFrontal Impact•• Frontal ImpactFrontal Impact

– Downandunder 
Pathway
• Patient Slides Patient Slides 
Downward, Knee 
Contacts The Fire Wall

• Fractures And 
Dislocations Of The Dislocations Of The 
Hip And Lower 
Extremities

• Upper Body Crashes 
I t  St i  Wh lInto Steering Wheel

• Flail Chest, Myocardial 
Contusion, Aortic 
Trauma



FF IIFFRONTALRONTAL IIMPACTMPACT

• “PAPER BAG” SYNDROME



FFRONTALRONTAL IIMPACTMPACTFFRONTALRONTAL IIMPACTMPACT

•• UpUpandandover Pathwayover Pathwaypp yy
–– Accounts For Over Half Of Accounts For Over Half Of 
All Vehicular DeathsAll Vehicular Deaths
•• Patient Tenses And Patient Tenses And 
Pivots Forward And UpPivots Forward And Up

•• Femurs Impact The Femurs Impact The 
Steering WheelSteering Wheel
Bl  Abd i l Bl  Abd i l •• Blunt Abdominal Blunt Abdominal 
Trauma, Thoracic Trauma, Thoracic 
InjuriesInjuries

•• Head And Spinal Cord Head And Spinal Cord •• Head And Spinal Cord Head And Spinal Cord 
Injuries From The Injuries From The 
WindshieldWindshield



FF IIFFRONTALRONTAL IIMPACTMPACT

•• EEJECTIONJECTION––ACCOUNTSACCOUNTS FFOROR 27% O27% OFF
VVEHICULAREHICULAR DDEATHSEATHS

–– Injuries From Impact With The Injuries From Impact With The 
WindshieldWindshield

–– Injuries From Impact With The Injuries From Impact With The 
Ground, Tree, Or Secondary Ground, Tree, Or Secondary 
ObjectObject



RREAREAR IIMPACTMPACTRREAREAR IIMPACTMPACT

•• Passenger Is Passenger Is gg
Propelled Forward Propelled Forward 
By The Vehicle SeatBy The Vehicle Seat

•• Head Remains Head Remains 
Stationary Stationary 

•• Neck Extends And Neck Extends And •• Neck Extends And Neck Extends And 
Snaps Forward Snaps Forward 
QuicklyQuickly
– Soft Tissue And 
Skeletal Neck Injuries



LL IILLATERALATERAL IIMPACTMPACT

•• AACCOUNTSCCOUNTS FFOROR AABOUTBOUT 22% O22% OFFAACCOUNTSCCOUNTS FFOROR AABOUTBOUT 22% O22% OFF
VVEHICULAREHICULAR DDEATHSEATHS, B, BUTUT OONLYNLY

15% O15% OFF IIMPACTSMPACTS15% O15% OFF IIMPACTSMPACTS

•• VVERYERY HHIGHIGH IINDEXNDEX OOFF SSUSPICIONUSPICION

FFOROR SSERIOUSERIOUS IINTERNALNTERNAL IINJURYNJURYFFOROR SSERIOUSERIOUS IINTERNALNTERNAL IINJURYNJURY



LLATERALATERAL IIMPACTMPACT

•• Kinetics Same As Kinetics Same As 
For Frontal Impact For Frontal Impact For Frontal Impact For Frontal Impact 
But With Forces But With Forces 
Applied From Applied From Applied From Applied From 
Different Direction Different Direction 
And Less Protective And Less Protective 
Structural Steel For Structural Steel For 
OccupantsOccupants



LLATERALATERAL IIMPACTMPACTLLATERALATERAL IIMPACTMPACT

•• Increase Increase In Upper In Upper 
Extremity Injury: Extremity Injury: Extremity Injury: Extremity Injury: 
Skull, Cervical Spine, Skull, Cervical Spine, 
Internal Head, Chest Internal Head, Chest ,,
Injuries CommonInjuries Common



RR IIRROTATIONALOTATIONAL IIMPACTMPACT

•• OOBLIQUEBLIQUE AANGLENGLE IIMPACTMPACT CCAUSESAUSES

TTHEHE VVEHICLEEHICLE TTOO TTURNURNTTHEHE VVEHICLEEHICLE TTOO TTURNURN

•• IINJURIESNJURIES MMUCHUCH LLIKEIKE TTHOSEHOSE IINN
FFRONTALRONTAL AANDND LLATERALATERAL IIMPACTSMPACTSFFRONTALRONTAL AANDND LLATERALATERAL IIMPACTSMPACTS

•• LLESSESS IINJURYNJURY TTHANHAN MMIGHTIGHT BBEE
EEEEXPECTEDXPECTED



RROLLOVEROLLOVER

•• Caused By A Change Caused By A Change 
In Elevation Or A In Elevation Or A 
High Center Of High Center Of 
GravityGravity

•• Many Impacts Many Impacts 
Within The VehicleWithin The Vehicle

•• Often Partial Or Often Partial Or 
Whole Ejection Whole Ejection 



CCOMMONOMMON CCONTRIBUTINGONTRIBUTING FFACTORACTOR IINN AAUTOUTO

CCCCRASHESRASHES

•• IINTOXICATIONNTOXICATIONIINTOXICATIONNTOXICATION

– Can Interfere With Patient 
Assessment

– Can Mimic Head Injury
– Can Lower Level Of Orientation Can Lower Level Of Orientation 
– Can Anesthetize The Patient
– Can Increase Possibility Of Can Increase Possibility Of 
Overlooking Serious Injury

– Should Increase Index Of SuspicionShould Increase Index Of Suspicion



CCRASHRASH EEVALUATIONVALUATIONCCRASHRASH EEVALUATIONVALUATION

•• AANALYZENALYZE TTHEHE FFOUROUR TTYPESYPES OOFF
IIMPACTMPACTIIMPACTMPACT

•• HHOWOW DDIDID OOBJECTSBJECTS CCOLLIDEOLLIDE

•• FFROMROMWWHATHAT DDIRECTIONIRECTION DDIDID TTHEYHEY

CCOMEOME

•• AATTWWHATHAT SSPEEDPEEDWWEREERE TTHEYHEY

TTRAVELINGRAVELING

•• WWEREERE TTHEYHEY SSIMILARLYIMILARLY SSIZEDIZED

•• WWEREERE TTHEREHERE AANYNY SSECONDARYECONDARY•• WWEREERE TTHEREHERE AANYNY SSECONDARYECONDARY

CCOLLISIONSOLLISIONS



AANALYZENALYZE TTHEHE MMECHANISMECHANISM OOFF IINJURYNJURY

•• WWHATHAT CCAUSEDAUSED TTHEHE AACCIDENTCCIDENT

•• WWASAS AALCOHOLLCOHOL IINVOLVEDNVOLVED

•• AARERE TTHEREHERE SSKIDKID MMARKSARKS



EE TT AA IIEEXAMINEXAMINE TTHEHE AAUTOUTO IINTERIORNTERIOR

•• IISS TTHEHEWWINDSHIELDINDSHIELD CCRACKEDRACKED

•• IISS TTHEHE SSTEERINGTEERINGWWHEELHEEL DDEFORMEDEFORMED

•• IISS TTHEHE DDASHASH DDENTEDENTEDIISS TTHEHE DDASHASH DDENTEDENTED

•• IISS TTHEREHERE IINTRUSIONNTRUSION IINTONTO TTHEHE PPASSENGERASSENGER

CCOMPARTMENTOMPARTMENTCCOMPARTMENTOMPARTMENT



MMOTORCYCLEOTORCYCLE CCRASHESRASHESMMOTORCYCLEOTORCYCLE CCRASHESRASHES



MM CCMMOTORCYCLEOTORCYCLE CCRASHESRASHES

•• IIMPACTMPACT DDIFFERENCESIFFERENCES FFROMROM AAUTOUTO

CCRASHESRASHES

•• FFRONTALRONTAL IIMPACTMPACT PPROPELSROPELS RRIDERIDER

UUPWARDPWARD AANDND FFORWARDORWARD

– Lower Abdomen Or Pelvis Catches 
Handlebars

– Bilateral Femur Fractures Possible



MMOTORCYCLEOTORCYCLE CCRASHESRASHES

•• AANGULARNGULAR IIMPACTMPACT TTRAPSRAPS TTHEHE
LLOWEROWER EEXTREMITIESXTREMITIES BBETWEENETWEEN TTHEHE
BBIKEIKE AANDND TTHEHE OOBJECTBJECT
F  A d C hi  I j i  T  – Fractures And Crushing Injuries To 
The Foot, Ankle, Leg, Knee, Femur

– Ejection Common And Usually j y
Severe

– Skull Fractures And Internal Head 
Injuriesj

– Spinal Fractures And Paralysis
– Extremity/Pelvic Fractures



MMOTORCYCLEOTORCYCLE CCRASHESRASHESMMOTORCYCLEOTORCYCLE CCRASHESRASHES

•• Rider ProtectionRider Protection
•• Experienced Riders Lay Experienced Riders Lay 
The Bike Down, Sliding The Bike Down, Sliding 
Into The Other ObjectInto The Other ObjectInto The Other ObjectInto The Other Object

•• Reduces Chances For Reduces Chances For 
Ejection, Major InjuryEjection, Major Injury
I  L ti  I  L ti  •• Increases Lacerations, Increases Lacerations, 
Abrasions, And Minor Abrasions, And Minor 
FracturesFractures

•• Leather Clothing Leather Clothing 
Protects Against Soft Protects Against Soft 
Tissue InjuriesTissue Injuriesjj



HHELMETSELMETS RREDUCEEDUCE IINCIDENCENCIDENCE OFOF
HHEADEAD IINJURYNJURY !!!!



PPEDESTRIANEDESTRIAN AACCIDENTSCCIDENTSPPEDESTRIANEDESTRIAN AACCIDENTSCCIDENTS



AADULTDULT VVICTIMICTIMAADULTDULT VVICTIMICTIM

•• TTURNSURNS AAWAYWAY FFROMROM CCARAR AANDND PPRESENTSRESENTS A A 
LLATERALATERAL SSURFACEURFACE
– Low Impact

Tibi /fib l• Tibia/fibula
– Upper Body Propelled Onto Hood Of Car

• Femur, Pelvis, Lateral Chest, Upper Extremities
– Head May Impact The Windshield

• Shoulder, Head Injuries
– Patient Hits The GroundPatient Hits The Ground

• Numerous Injuries



CCHILDHILD VVICTIMICTIM

•• TTURNSURNS IINTONTO TTHEHE AAPPROACHINGPPROACHING

CCARAR AANDND PPRESENTSRESENTS DDIFFERENTLYIFFERENTLY

– Bumper Hits The Femur, Causing p , g
A Fracture

– Hood Impacts The Chest And 
Upper Extremities, Possibly The 
Head

– Patient Often Thrown In Front Of 
Vehicle And Run Over





PPEDESTRIANEDESTRIAN IINJURIESNJURIESJJ



RRECREATIONALECREATIONAL VVEHICLEEHICLE

AACCIDENTSCCIDENTS



SSSSNOWMOBILESNOWMOBILES

•• Crushing Injuries Crushing Injuries Crushing Injuries Crushing Injuries 
Secondary To Secondary To 
RolloverRollover

•• Severe Head And Severe Head And 
Neck Injuries Upon Neck Injuries Upon 
ImpactImpact

•• Severe Neck Injuries Severe Neck Injuries 
From Unseen Wire From Unseen Wire 
FencingFencing



OOTHERTHER BBLUNTLUNT TTRAUMARAUMA



FFALLSALLSSS

•• The Greater The The Greater The The Greater The The Greater The 
Height, The Greater Height, The Greater 
The Energy Upon The Energy Upon 
I t  Th  G t  I t  Th  G t  Impact, The Greater Impact, The Greater 
The TraumaThe Trauma

•• Stopping Distance Is Stopping Distance Is •• Stopping Distance Is Stopping Distance Is 
More Important More Important 
Than Height Of The Than Height Of The gg
FallFall



FFALLSALLSFFALLSALLS

•• Area Of Contact Is Area Of Contact Is 
ImportantImportant
L di  O  Th  F  L di  O  Th  F  •• Landing On The Feet Landing On The Feet 
Transmits The Energy Transmits The Energy 
Up The Legs And SpineUp The Legs And Spinep g pp g p

•• Landing On An Landing On An 
Outstretched Arm Outstretched Arm 
Causes Upper Extremity Causes Upper Extremity 
Fractures Or Fractures Or 
DislocationsDislocationsDislocationsDislocations



SS IISSPORTSPORTS IINJURIESNJURIES

•• MMOSTOST CCAUSEDAUSED BBYY EEXTREMEXTREME

EEXERTIONXERTION, F, FATIGUEATIGUE, O, ORR TTHEHE
DDIRECTIRECT FFORCESORCES OOFF TTRAUMARAUMA



SS IISSPORTSPORTS IINJURIESNJURIES

•• AACCELERATIONCCELERATION, D, DECELERATIONECELERATION, , ,, ,,
CCOMPRESSIONALOMPRESSIONAL, R, ROTATIONALOTATIONAL, , 
HHYPEREXTENSIONYPEREXTENSION, H, HYPERFLEXIONYPERFLEXION AARERE
CCOMMONOMMON CCAUSESAUSES OOFF IINJURIESNJURIESCCOMMONOMMON CCAUSESAUSES OOFF IINJURIESNJURIES
– Soft Tissue Damage
– Connective Tissue Injury 
– Skeletal Trauma
– Internal Damage
PPROTECTIVEROTECTIVE GGEAREAR MMINIMIZESINIMIZES•• PPROTECTIVEROTECTIVE GGEAREAR MMINIMIZESINIMIZES
IINJURIESNJURIES BBUTUT CCANAN CCAUSEAUSE SSOMEOME
IINJURIESNJURIES





SS IISSPORTSPORTS IINJURIESNJURIES



SSPORTSPORTS IINJURIESNJURIES



PP TTPPENETRATINGENETRATING TTRAUMARAUMA



CCATEGORIESATEGORIES OOFF PPROJECTILEROJECTILE

IIIINJURYNJURY



LLOWOW VVELOCITYELOCITYLLOWOW VVELOCITYELOCITY

•• Knife, Ice Pick, Arrow, Knife, Ice Pick, Arrow, , , ,, , ,
Etc.Etc.

–– Slow Object Speed Slow Object Speed 
As Projectile Enters As Projectile Enters 
BodyBody
Trauma Usually Trauma Usually –– Trauma Usually Trauma Usually 
Limited To The Limited To The 
Pathway Alone Pathway Alone LowLowyy



VVVVELOCITYELOCITY

•• CCHARACTERISTICSHARACTERISTICS OOFF AATTACKERTTACKER•• CCHARACTERISTICSHARACTERISTICS OOFF AATTACKERTTACKER

CCANAN AAFFECTFFECT TTRAUMARAUMA

–Males Strike 
Outward/Crosswise 

– Females Strike 
Overhand/Downward



HHIGHIGH VVELOCITYELOCITY  M MEDIUMEDIUM EENERGYNERGYHHIGHIGH VVELOCITYELOCITY, M, MEDIUMEDIUM EENERGYNERGY

•• Shotgun Pellets Or Shotgun Pellets Or gg
Handgun BulletsHandgun Bullets

•• High Velocity, High High Velocity, High 
EEEnergyEnergy
– Rifle Bullets
– Energy Transmitted 
Beyond The Bullet 
Pathway 

– Cavitation Wave 
Pushed In 
Concentric Pattern



PPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMAPPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMA

•• Head Head 
ll•• Facial Area Facial Area 

– Often Affected In 
Suicide AttemptsSuicide Attempts

– Severe Hemorrhage 
And Threat To 
AirwayAirway



PPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMA

•• NNECKECK•• NNECKECK

– External Hemorrhage From 
Major VesselsMajor Vessels

– Airway Problems
– Cervical Spine Compromise– Cervical Spine Compromise



PPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMAPPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMA

•• TTHORAXHORAX•• TTHORAXHORAX

– Lungs (Pulmonary Contusions, 
Pneumothorax)Pneumothorax)

– Heart (Tamponade, 
Exsanguination)Exsanguination)

– Ribs (Fractures Causing 
Projectile To Fragment And j g
Deflect)



PP OO PP TTPPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMA

•• AABDOMENBDOMEN•• AABDOMENBDOMEN

– Abdominal Contents Spilling Into 
PeritoneumPeritoneum

– Massive Bleeding From Liver Or 
Spleen RuptureSpleen Rupture



IIMPALEMENTSMPALEMENTSIIMPALEMENTSMPALEMENTS







PPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMAPPATHOLOGIESATHOLOGIES OOFF PPENETRATINGENETRATING TTRAUMARAUMA

•• EEXTREMITIESXTREMITIES•• EEXTREMITIESXTREMITIES

– Often Wounded In Attempts To 
Protect Upper BodyProtect Upper Body

– Significant Bleeding From Major 
VesselsVessels



DDISTRACTIONSISTRACTIONS



Th k YTh k YThank YouThank You


