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Goals of Extrication after Motor Goals of Extrication after Motor 
Vehicle Crash (MVC)Vehicle Crash (MVC)

ll Patient managementPatient management

ll Optimize / minimize timeOptimize / minimize time

ll Rescue personnel safetyRescue personnel safety
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First RespondersFirst Responders

“Golden “Golden 
Hour” Hour” 

is the is the 
golden golden 

rulerule

‘Sizing-up’ the scene
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First RespondersFirst Responders

Move or Move or 
remove metal remove metal 
to release to release 
victimvictim

Using hydraulic spreaders to open the doors
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Extrication after MVCExtrication after MVC

Using hydraulic spreaders to do a ‘Noah’s Ark’ to open jammed doors 



DDEPTEPT of Nof NEUROSURGERYEUROSURGERY Milwaukee, WisconsinMilwaukee, Wisconsin

First RespondersFirst Responders

Extricate Extricate 
as fast as as fast as 
possiblepossible

Removing the roof to facilitate placement on backboard
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First RespondersFirst Responders

Removal of Removal of 
patient patient 
from from 
crashed crashed 
vehiclevehicle

Positioning backboard
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First RespondersFirst Responders

“Prolonged” “Prolonged” 
extrication is extrication is 

> 20 minutes> 20 minutes

Placing driver on backboard
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Questions for StudyQuestions for Study

ll What crash characteristics are associated What crash characteristics are associated 
with need for extrication?with need for extrication?

ll What part of extrication procedure is What part of extrication procedure is 
associated with highest risk of secondary associated with highest risk of secondary 
injury to the occupant?injury to the occupant?
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MethodsMethods

ll Survey US DOT NHTSA databasesSurvey US DOT NHTSA databases

ll Fatality Analysis Reporting System (FARS)Fatality Analysis Reporting System (FARS)
èè approx. 37,000 fatal crashes yearlyapprox. 37,000 fatal crashes yearly

ll National Automotive Sampling System (entrapment)National Automotive Sampling System (entrapment)

ll Crash Injury Research and Engineering Network Crash Injury Research and Engineering Network 
(CIREN)(CIREN)

ll Conduct fullConduct full--scale vehicle crash and extrication scale vehicle crash and extrication 
procedures with sensor monitoringprocedures with sensor monitoring
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Total Extrications from Fatal Vehicle CrashesTotal Extrications from Fatal Vehicle Crashes by by 
PDOF,  PDOF,  FARS dataFARS data
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Extrication Risk in Fatal Vehicle CrashesExtrication Risk in Fatal Vehicle Crashes
by PDOF,  by PDOF,  FARS dataFARS data
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Total Extrications from Fatal Vehicle CrashesTotal Extrications from Fatal Vehicle Crashes by by 
Car Vehicle Weight,  Car Vehicle Weight,  FARS dataFARS data
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Extrications Risk in Fatal Vehicle CrashesExtrications Risk in Fatal Vehicle Crashes by by 
Car Vehicle Weight,  Car Vehicle Weight,  FARS dataFARS data
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Extricated Occupants in LeftExtricated Occupants in Left--Side CrashesSide Crashes
FARS data ‘93FARS data ‘93--’99’99
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Weighted 1993Weighted 1993--2001 NASS Data on 2001 NASS Data on 
ExtricationExtrication
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CIREN DatabaseCIREN Database

ll Medical DataMedical Data

èEMS treatment

èSurgical decisions

èRecovery process

èFollow-up

è250 entries

ll Engineering DataEngineering Data

èCrash reconstruction

èPhysics of occupants

èMechanics of injury

èVehicle causation

è600 entries 
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CIREN Data on Extrication CIREN Data on Extrication 
1996 to 20031996 to 2003
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FullFull--Scale Vehicle CrashScale Vehicle Crash
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Side Impact Event DataSide Impact Event Data

Head-Resultant Acceleration (G)

0

20

40

60

80

100

120

140

0 25 50 75 100 125 150
Time (msec)

HIC = 698HIC = 698



DDEPTEPT of Nof NEUROSURGERYEUROSURGERY Milwaukee, WisconsinMilwaukee, Wisconsin

Extrication Event DataExtrication Event Data
Upper Neck Load CellUpper Neck Load Cell
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Extrication Event DataExtrication Event Data
Upper Neck Load CellUpper Neck Load Cell

Exrication Group-2  Compression-Distraction Force  

-100

-50

0

50

100

150

0 2 4 6 8 10 12 14 16
Time (min)

N

Exrication Group-2 Flexion-Extension Bending Moment  

-6

-4

-2

0

2

4

6

0 2 4 6 8 10 12 14 16
Time (min)

N
m



DDEPTEPT of Nof NEUROSURGERYEUROSURGERY Milwaukee, WisconsinMilwaukee, Wisconsin

Extrication Event DataExtrication Event Data
Upper Neck Load CellUpper Neck Load Cell
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Extrication ProtocolExtrication Protocol

ll Incident CommanderIncident Commander

ll Team approachTeam approach

ll Task approachTask approach

ll Inner and outer circlesInner and outer circles

ll Multiple options for same taskMultiple options for same task

ll Power tools and hand toolsPower tools and hand tools
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Optimize Extrication ProceduresOptimize Extrication Procedures
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SummarySummary

ll Extrications characterized byExtrications characterized by
èIncrease over last several years
èHigh risk for side crashes
èTruck into car
èHigh risk for small cars

ll Relatively low forces during actual occupant Relatively low forces during actual occupant 
extrication proceduresextrication procedures

ll Variations exist by extent of team trainingVariations exist by extent of team training
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