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ŹPatient Safety 

ŹGood practice for immobilization

ŹDo no further harm

Objectives
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ŹManual in line
ŹCervical collar application
ŹLog roll and spinal board 
ŹRapid extrication
ŹKendrick Extrication Device (KED) 
ŹScoop stretcher
ŹStair chair

Scope 
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ŹImpact to the head, neck, torso, or pelvis

ŹSudden acceleration, deceleration, or lateral bending forces  
to neck or torso

ŹFalls

ŹEjection or fall from vehicle

ŹShallow-water diving incident

Concerning mechanism of injury



Department of Trauma and 

Emergency Medicine

ŹTenderness on palpation of the spinal column
ŹComplaint of pain in the spine
ŹAltered mental status
ŹGCS < 15
ŹPresence of neurological deficit 
ŹEvidence of distracting injury
ŹInability to communicate effectively

Indications for spinal immobilization 
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ŹLong-bone fracture

ŹSuspected visceral injury

ŹLarge laceration, de-gloving, or crush injury

ŹLarge burns

ŹAny other injury produces acute functional impairment

Distracting injuries
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ŹSpeech or hearing impaired

ŹSpeaks a foreign language

ŹSmall children

Inability to communicate
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Spinal Immobilization Algorithm 
Blunt Trauma#1

PHTLS 

ed.8
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Spinal Immobilization Algorithm 
Blunt Trauma # 2  

PHTLS 

ed.8
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Spinal Immobilization Algorithm
Penetrating Trauma

Unstable spinal 
fractures from 
penetrating 
trauma are 
extremely rare

PHTLS 

ed.8
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Preventing secondary cord injury

ŹMaintain adequate oxygenation

ŹMaintain adequate perfusion (BP)
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ŹOne joint above and below = head and pelvis

ŹMovement of extremities cause spine move

ŹSupineis most stable position to carrying, handling and 
transporting

ŹSupine is ease for A-B-C access and manage 

Spinal immobilization
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N_rgclrŲqȮnmqgrgml
Å Sitting
Å Semi-prone
Å Supine
Å Standing 

Immobilization 
devices

Total spine protected
And ready for moving
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ŹMove the head into proper in line without interruption
ŹPrimary assessment
ŹMeasure and apply proper fitting, effective cervical collar
ŹImmobilize the torso with proper padding
ŹImmobilize head
ŹImmobilize legs
ŹSecure arms

Principles of immobilization process 
for trauma patient
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Manual in Line Stabilization 
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ĮĶŃėŀĚĻňĶļŃŐĸŃėŀ
ŒĬĪƞŅȮneutral position

ĸŅĔŏĽƟĬĽĴĴĨŇįƞŅĬľĬƟŅȮtragus ěŃĨƟŀĚĝňŘœĮĪňŗȮclavicle
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Nj_acȮn_rgclrŲqȮfc_bȮ_lbȮlcaiȮ
into neutral position

Padding, if necessary 
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Manual in line
using hands
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Manual in line from 
difference directions
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ŹResistance to movement
ŹNeck muscle spasm
ŹIncreased pain
ŹIncrease of neurological deficit
ŹCompromise of the airway or ventilation

Contraindication 
for manual in line
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Cervical Collar Application
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Difference type of cervical collar 
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ŹėŘŜŅĶŃľĺƞŅĚĮĸŅĵėŅĚĔĶŃħŌĔĽńĬŀĔŐĸŃĭƞŅ
ŹěŜŅĔńħĔŅĶŏėĸŊŗŀĬœľĺŒĬĪƞŅȮFlexion-extension (90%), rotation/ 

lateral bending (50%)
ŹĽĺĴȮcollar ĕĬŅħĩŌĔĨƟŀĚŐĸŃĔĶŃĝńĭȮěŃĪŜŅŒľƟįŌƟĮƙĺĵŀƟŅĮŅĔœħƟěŜŅĔńħȮ
ĪŜŅȮairway management œĴƞœħƟ

ŹľŅĔŏėĸŊŗŀĬĵƟŅĵȮĨƟŀĚĮĶŃĔŀĭĔńĭȮspinal board, strapsŐĸŃȮhead 
immobilizer ŏĽĴŀ

Cervical collar principles

https://www.youtube.com/watch?v=H5gF0n0cQas
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ĮĶŃėŀĚĻňĶļŃŐĸŃėŀŒĬĪƞŅȮneutral position
ĸŅĔŏĽƟĬĽĴĴĨŇįƞŅĬľĬƟŅȮtragus ěŃĨƟŀĚĝňŘœĮĪňŗȮclavicle



Department of Trauma and 

Emergency Medicine

ĮĶŃėŀĚĻňĶļŃŐĸŃėŀŒĬĪƞŅȮneutral position
ĸŅĔŏĽƟĬĽĴĴĨŇŏĽƟĬĪňŗȮ1 įƞŅĬĮĸŅĵėŅĚ
ĸŅĔŏĽƟĬĽĴĴĨŇŏĽƟĬĪňŗȮ2 įƞŅĬĭƞŅȮ(root of neck) ŒľƟĕĬŅĬĔńĭŏĽƟĬĪňŗȮ1
ĺńħĶŃĵŃĶŃľĺƞŅĚŏĽƟĬĪňŗȮ1 ŐĸŃȮ2 ŏĮƦĬȮfingerbreath
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ŹĺńħĶŃĵŃĶŃľĺƞŅĚŏĽƟĬĪňŗȮ1ŐĸŃȮ2ŏĮƦĬȮfingerbreadth

ŹŒėĶĺńħėŀįŌƟĭŅħŏěŖĭȮėĬĬńŘĬĴŅĺńħȮcollar

ŹŏĸŊŀĔȮcollarĕĬŅħĪňŗŏľĴŅŃĽĴ
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Marker for measurement 
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ŹĽŀħȮcollar ěŅĔĪŅĚħƟŅĬĕĺŅŏĪƞŅĬńŘĬ

ŹıńĭĸŇŘĬŐĩĭȮVelcro ŏĕƟŅħƟŅĬŒĬŏıŊŗŀĮƚŀĚĔńĬĔŅĶŏĮƘƨŀĬİŋƙĬ
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ŹĮŅħȮcollar įƞŅĬľĬƟŅŀĔŏĕƟŅĶŀĚĶńĭŒĨƟĮĸŅĵėŅĚ
ŹĨĶĺěĽŀĭĺƞŅȮcollar ŀĵŌƞŒĬŐĬĺĔŉŗĚĔĸŅĚĸŜŅĨńĺľĶŊŀœĴƞ
ŹĮĶńĭȮcollar ŒľƟĔĶŃĝńĭŐĸŃĨŇħŐĩĭȮVelcro 
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ĨĶĺěĽŀĭĺƞŅȮcervical collar ŀĵŌƞŒĬŐĬĺĔŉŗĚĔĸŅĚ
ħŌěŅĔĮŋƙĴȮrivet ĽŀĚĮŋƙĴŀĵŌƞŒĬŐĬĺŏħňĵĺĔńĭĮĸŅĵěĴŌĔ
ĮŋƙĴĵŉħőĲĴŒĨƟėŅĚĨƟŀĚĴŀĚœĴƞŏľŖĬ
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ľŅĔĽĺĴȮcervical collar œħƟĔĶŃĝńĭŐĸŃ
ŏľĴŅŃĽĴȮ
įŌƟĭŅħŏěŖĭěŃŀƟŅĮŅĔœħƟĬƟŀĵȮ
œĴƞĽŅĴŅĶĩěńħĔŅĶĪŅĚŏħŇĬľŅĵŒěœħƟ

ĽĺĴȮcollarŐĸƟĺȮĵńĚĨƟŀĚĪŜŅȮmanual in line 

ěĬĔĺƞŅěŃĵŉħĨĶŉĚĔńĭȮspinal board ŐĸŃĨŇħȮhead 
immobilizer

Cervical collar: limitation
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ŹIncreased ICP in TBI for prolonged use

ŹRisk of aspiration

ŹPressure ulcers

Complication 
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ŹObese
ŹChildren under 7 year-old

Unable to turn into neutral in line:
ŹSecure with roll of towel/blanket, iv bottle
ŹTape to board

Neutral in line immobilization 
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Log roll 
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Head grip change # 1
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Log roll

ėĬĪňŗȮ1 ěńĭœľĸƞȮŐĸŃȮgluteal fold
ėĬĪňŗȮ2 ěńĭȮASIS ŐĸŃĕƟŀıńĭŏĕƞŅ
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Back inspection 
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ĺŅĚĮĸŅĵĸƞŅĚĕŀĚȮspinal board 

ŒľƟŀĵŌƞĶŃľĺƞŅĚŏĕƞŅŐĸŃĕƟŀŏĪƟŅ
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Head grip change # 2
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ěńĭĨńĺįŌƟĮƙĺĵŏıŊŗŀŏĸŊŗŀĬĪŐĵĚĕŉŘĬĭĬȮboard
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ŹħƟŅĬĭĬȮěńĭĪňŗĶńĔŐĶƟȮľńĺŐĴƞĴŊŀŀĵŌƞĪňŗĶƞŀĚœľĸƞȮ
ŹħƟŅĬĸƞŅĚȮěńĭĪňŗĽŃőıĔ
ŹŀŀĔŐĶĚŏĸŊŗŀĬĕŉŘĬħƟŅĬĭĬȮœĴƞĵĔĸŀĵ
ŹœĴƞěńĭœľĸƞľĶŊŀĔŜŅŏĽŊŘŀįƟŅȮŏıĶŅŃĪŜŅŒľƟĨńĺľĴŋĬȮŐĸŃĔĶŃħŌĔĽńĬľĸńĚĕĵńĭœħƟ



Department of Trauma and 

Emergency Medicine

ŏĸŊŗŀĬįŌƟĭŅħŏěŖĭĨŅĴŐĬĺĪŐĵĚȮ
ěĬœľĸƞĝŇħģŅĬĨŇħȮhead immobilizer
ěńħŒľƟĕŅĪńŘĚĽŀĚĕƟŅĚĨĶĚŐĸŃĝŇħĔńĬ
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Head grip change # 3
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ÅėĸŅĵĽŅĵĶńħĨńĺŒľƟĵŅĺĪňŗĽŋħŏĽĴŀ
ÅœĴƞŏĔňŗĵĺĽŅĵĶńħĨńĺœĺƟĔńĭȮspinal board

ÅŒĝƟŀĵƞŅĚĬƟŀĵȮ3ĝŋħȮ
ÅŐĵĔĽŅĵĶńħĨńĺŐĨƞĸŃŐĭĭœĺƟħƟŅĬ
ŏħňĵĺĔńĬ

ÅľĠŇĚĞƟŅĵȮ-ĝŅĵĕĺŅ

Straps / belts
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ĔŅĶėŅħĽŅĵĶńħĨńĺ3 ěŋħ
űŏľĬŊŀĬĴ-ŏľĬŊŀœĕƞ-ŏľĬŊŀŏĕƞŅŲ
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ĔŅĶįŌĔĴŊŀĔńĭĽŅĵĶńħĨńĺŏĽƟĬĔĸŅĚœĴƞėĺĶįŌĔĔńĭĽŅĵĶńħŀĔ
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ĮĶŃĔŀĭȮHead immobilizer
űĝŇħœľĸƞ-ĝŇħľńĺ-ŒľƟľŌŀĵŌƞŒĬĶŌŲ
ŐĸƟĺėƞŀĵĔħĸĚĭĬĨňĬĨŋƠĔŐĔ

ĸŜŅĨńĺĨƟŀĚœħƟĶńĭĔŅĶĶńħĨĶŉĚŒľƟŏĶňĵĭĶƟŀĵĔƞŀĬĔŅĶĵŉħľńĺ
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Ź Inadequate immobilization

Ź Improper sizing or application of cervical collar

Ź Immobilize with head hyperextended   (no padding under head)

Ź Immobilize head before torso

Ź Inadequate padding

ŹUnnecessary immobilization 

Common immobilization mistakes
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Phramongkutklao Hospital

Principle of
Pre-Hospital Trauma Patient Extrication

Nat Krairojananan MD FRCST
Woranis AmorsongchaiMD EP
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Extrication 
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As Known As: 
ŹEmergencyEvacuation 
ŹEmergencyMove

Indications 
1. Critical patients: 

unresponsive, tachypnea, dyspnea, massive bleeding
2. Risk of staying on the scene

Rapid Extrication
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ŹNo patient assessment inside the vehicle need 
Ź Immobilize by cervical collar, hands and arms

ŹMove first, assess and treat later

Rapid Extrication

https://www.youtube.com/watch?v=0OfgLRabqbo
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ĨĶĺěĽŀĭėĺŅĴĮĸŀħĳńĵŒĬĪňŗŏĔŇħŏľĨŋ

ŹĔĸŇŗĬĬŘŜŅĴƟĬȮ/ĔƠŅĞĶńŗĺœľĸȮľĵħĕŀĚŏľĸĺ

ŹľĬŋĬĸƟŀ
ŹħŉĚŏĭĶĔĴŊŀ?

ŹħńĭŏėĶŊŗŀĚĵĬĨƢ?

ŹĩŀħĕńŘĺŐĭĨŏĨŀĶňŗ?

Scene access
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ŹĽĴŅĝŇĔŀĵƞŅĚĬƟŀĵȮ4 ėĬ
Ź #1ľńĺľĬƟŅŏĶňĵĔėĺŅĴĽĬŒěŒľƟįŌƟĮƙĺĵœĴƞĕĵńĭľńĺŐĸŃėŀ
ŹĽĴŅĝŇĔĪňŗŏľĸŊŀėŀĵĬŀĔĸŅĬĽŅĵĨŅįŌƟĭŅħŏěŖĭȮ&ľĸńĚȮB pillar'

ĽĺńĽħňėĶńĭȮȮįĴĮĶŃĵŋĪīƢȮěŅĔľĬƞĺĵĔŌƟĝňııĶŃĴĚĔŋġŏĔĸƟŅ
ėĬœĕƟŀĵŌƞĬŇŗĚŕȮĬŃėĶńĭȮŀĵƞŅĕĵńĭľńĺľĶŊŀėŀŏħŖħĕŅħȮ
ĔŜŅĸńĚĴňėĬĴŅĝƞĺĵȮĴŀĚĴŅĪŅĚįĴĨĸŀħŏĺĸŅĬŃėĶńĭ

#1#4  #2  #3
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#2 ŏĕƟŅœĮŒĬĶĩħƟŅĬľĸńĚįŌƟĭŅħŏěŖĭ
ĩŀħľĴŀĬĶŀĚĻňĶļŃȮ(head rest) 
ŐĸŃĮĶŃėŀĚĻňĶļŃŐĸŃėŀȮ(manual in line) œĺƟ

ıŌħŏĶňĵĔĶƟŀĚėĺŅĴĽĬŒěįŌƟĭŅħŏěŖĭŏĶŊŗŀĵŕȮ
ěĬĔĺƞŅȮ#2 ĪŜŅĔŅĶĮĶŃėŀĚĻňĶļŃŐĸŃėŀŏĶňĵĭĶƟŀĵŐĸƟĺȮ

ěŉĚľĵŋħıŌħœħƟ
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ŹľńĺľĬƟŅĝŋħĮĸħŏĕŖĴĕńħĬŇĶĳńĵ
ŹĮĶŃėŀĚĸŜŅĨńĺįŌƟĭŅħŏěŖĭħƟĺĵĪƞŀĬŐĕĬĪńŘĚ
ħƟŅĬľĬƟŅŐĸŃľĸńĚ
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ŏŀĬįŌƟĭŅħŏěŖĭŒľƟıŇĚıĬńĔŏĔƟŅŀňŘ
ĳŅĵŒĨƟĔŅĶĮĶŃėŀĚĻňĶļŃŐĸŃėŀȮőħĵȮ#2
ŐĸŃĮĶŃėŀĚĔĶŃħŌĔĽńĬľĸńĚĽƞĺĬŀĔ-ŏŀĺőħĵȮ#1
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#3 ĮĶŃėŀĚĸŜŅĨńĺŐĸŃľĸńĚħƟĺĵĪƞŀĬŐĕĬ
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ľńĺľĬƟŅĝŋħȮĺńħŐĸŃĽĺĴŏİƘŀĔħŅĴėŀěŅĔħƟŅĬľĬƟŅ

Cervical collar application 
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Ź ľńĺľĬƟŅĝŋħĪŜŅȮchin grip/ neck grip ĮĶŃėŀĚĻňĶļŃŐĸŃėŀœĺƟ

Ź #2 ĮĸƞŀĵĴŊŀȮŀŀĔĴŅěŅĔĶĩȮŐĸŃŏĕƟŅĮĶŃėŀĚĻňĶļŃěŅĔĪŅĚħƟŅĬĕƟŅĚįƞŅĬĮĶŃĨŌħƟŅĬėĬĕńĭȮ&ľĬƟŅĨƞŀȮB pillar'
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Ź#3 ĵĔĕŅĕƟŅĴėŀĬőĞĸĔĸŅĚĪňĸŃĕƟŅĚȮ
ŹıĶƟŀĴŕȮĔńĭľńĺľĬƟŅľĴŋĬĨńĺįŌƟĭŅħŏěŖĭĪňĸŃȮ45 ŀĚĻŅ
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Ź#2 ľĴŋĬĨńĺįŌƟĭŅħŏěŖĭĪňĸŃȮ45 ŀĚĻŅȮ2 ėĶńŘĚ
Ź#3 ĵĔĕŅŀňĔĕƟŅĚĕƟŅĴėŀĬőĞĸĔĸŅĚ
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Ź#4 ĽŀħȮspinal board ŒĨƟĔƟĬįŌƟĭŅħŏěŖĭȮ
ŹĨńŘĚȮboard ŒľƟĽŌĚĪňŗĽŋħŏıŊŗŀĶŀĚĶńĭĔĶŃħŌĔĽńĬľĸńĚ
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Ź#1 ŏŀĬįŌƟĭŅħŏěŖĭĸĚĭĬȮspinal board
ŹŏĴŊŗŀįŌƟĭŅħŏěŖĭĽńĴįńĽȮboard ŒľƟȮ#4 ėƞŀĵŕȮĸħĶŃħńĭĮĸŅĵȮboard ĸĚȮ
ěĬĨŗŜŅĔĺƞŅĕŀĭŏĭŅŃ
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ŹŒľƟȮ#4 ėƞŀĵŕȮĸħĶŃħńĭĮĸŅĵȮboard ĸĚěĬĨŗŜŅĔĺƞŅĕŀĭŏĭŅŃ
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ŏĸŊŗŀĬįŌƟĭŅħŏěŖĭŀŀĔĴŅěŅĔĶĩ
Ź#1 ěńĭĪňŗĶńĔŐĶƟ
Ź#3 ěńĭĪňŗŏŀĺ
ěńĭĪňŗĨńĺįŌƟĮƙĺĵ
œĴƞěńĭœľĸƞȮœĴƞĔŜŅ/ĕĵŜŅŏĽŊŘŀįƟŅ
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Ź#3 ŀŀĔěŅĔĶĩȮȮȮȮȮ
ŀƟŀĴħƟŅĬľĸńĚĴŅȮȮȮ
ĝƞĺĵŏĸŊŗŀĬįŌƟĭŅħŏěŖĭ

ŹėĺĶĽĸńĭĨŜŅŐľĬƞĚĔńĭȮ
#1 ěńĭĨńĺįŌƟĭŅħŏěŖĭȮȮ
ěŃĽŃħĺĔŒĬĔŅĶŏĸŊŗŀĬ
įŌƟĭŅħŏěŖĭŀŀĔĴŅ
ĴŅĔĔĺƞŅ
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ŏĸŊŗŀĬįŌƟĭŅħŏěŖĭĴŅĭĬȮspinal board
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ėĸŅĵȮcollar ŀŀĔȮŐĸŃŏĶŇŗĴĮĶŃŏĴŇĬįŌƟĭŅħŏěŖĭ
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ŹVest type-short device with head immobilizer  
ŹUse in stable trauma patient
Ź3 x torso straps
Ź2 x groin straps
Ź2 x head straps
ŹPadding cushion
ŹAlways use with cervical collar

Kendrick Extrication Device

https://www.youtube.com/watch

?v=Ymc9xX2Kmv
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ŹĽŅĵĶńħĨńĺ: ıńĭĪĭŒĬĸńĔļĦŃľňĭŏıĸĚȮŏıŊŗŀĽŃħĺĔŒĬĔŅĶħŉĚŀŀĔ
ŹĽŅĵĶńħĕŅ: ıńĭœĺƟħƟŅĬľĸńĚĬŀĔȮKED ŐĸŃĨŇħŐĩĭĨňĬĨŋƠĔŐĔœĺƟȮ
ŀĵƞŅıńĭœĺƟħƟŅĬŒĬŏıĶŅŃĩƟŅįŌƟĮƙĺĵĪńĭěŃĨƟŀĚıĸŇĔȮĔĶŃħŌĔĽńĬľĸńĚĕĵńĭ

ĔŅĶŏĔŖĭĽŅĵĶńħĨƞŅĚŕ
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ŹĽĴŅĝŇĔŀĵƞŅĚĬƟŀĵȮ4 ėĬ
Ź #1ľńĺľĬƟŅŏĶňĵĔėĺŅĴĽĬŒěŒľƟįŌƟĮƙĺĵœĴƞĕĵńĭľńĺŐĸŃėŀ
ŹĽĴŅĝŇĔĪňŗŏľĸŊŀėŀĵĬŀĔĸŅĬĽŅĵĨŅįŌƟĭŅħŏěŖĭȮ&ľĸńĚȮB pillar'

ĽĺńĽħňėĶńĭȮȮįĴĮĶŃĵŋĪīƢȮěŅĔľĬƞĺĵĔŌƟĝňııĶŃĴĚĔŋġŏĔĸƟŅ
ėĬœĕƟŀĵŌƞĬŇŗĚŕȮĬŃėĶńĭȮŀĵƞŅĕĵńĭľńĺľĶŊŀėŀŏħŖħĕŅħȮ
ĔŜŅĸńĚĴňėĬĴŅĝƞĺĵȮĴŀĚĴŅĪŅĚįĴĨĸŀħŏĺĸŅĬŃėĶńĭ

#1#4  #2  #3
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ÅįŌƟĭŅħŏěŖĭĶŌƟĨńĺħňȮĬńŗĚıŇĚıĬńĔŏĔƟŅŀňŘ
Å#2ĪŜŅĔŅĶĔŅĶĮĶŃėŀĚĻňĶļŃŐĸŃėŀȮ
Å#3ĮĶŃėŀĚĔĶŃħŌĔĽńĬľĸńĚĽƞĺĬŀĔ-ŏŀĺ
Å#1 ľńĺľĬƟŅĝŋħĽĺĴȮcervical collar


