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OBJECTIVESOBJECTIVES
44--3.1  Identify basic facts 3.1  Identify basic facts 
and general principles and general principles 
about safety and why and about safety and why and 
when procedures regarding when procedures regarding 
injuries to the head and injuries to the head and 
spine must be done with at spine must be done with at 
least 80% accuracy.least 80% accuracy.



OBJECTIVESOBJECTIVES
Nervous System ReviewNervous System Review
Skeletal System ReviewSkeletal System Review
Injuries to the SpineInjuries to the Spine
Injuries to Brain and SkullInjuries to Brain and Skull
ImmobilizationImmobilization
Special ConsiderationsSpecial Considerations



Nervous SystemNervous System
FunctionFunction
––Controls the voluntary and Controls the voluntary and 
involuntary activity of the involuntary activity of the 
bodybody



Nervous SystemNervous System
ComponentsComponents
––CentralCentral
––PeripheralPeripheral

»»SensorySensory
»»MotorMotor



Skeletal SystemSkeletal System
Functions Functions 
ComponentsComponents
––SkullSkull



Skeletal SystemSkeletal System
ComponentsComponents
––Spinal columnSpinal column
––Surrounds Surrounds 
and protects and protects 
the spinal the spinal 
cordcord



Injuries to the SpineInjuries to the Spine
Mechanisms of injuryMechanisms of injury
–– Compression Compression 

»»FallsFalls
»»DivingDiving
»»Motor vehicle accidentsMotor vehicle accidents



Mechanisms of InjuryMechanisms of Injury
––Excessive flexion, Excessive flexion, 
extension rotationextension rotation

––Lateral bendingLateral bending
––DistractionDistraction

»»Pulling apart of the spinePulling apart of the spine
»»Hangings Hangings 



Injuries to the SpineInjuries to the Spine
Maintain a high index Maintain a high index 

of suspicionof suspicion
––Motor vehicle accidentsMotor vehicle accidents
––Pedestrians Pedestrians –– vehicle vehicle 
collisionscollisions

––FallsFalls



Injuries to the SpineInjuries to the Spine
Maintain a high index Maintain a high index 

of suspicionof suspicion
––Blunt trauma Blunt trauma 
––Penetrating trauma to Penetrating trauma to 
head, neck or torsohead, neck or torso

––Motorcycle crashesMotorcycle crashes



High Index of SuspicionHigh Index of Suspicion

––HangingsHangings
––Diving accidentsDiving accidents
––Unconscious trauma Unconscious trauma 
victimsvictims



Injuries to the SpineInjuries to the Spine
Signs and symptomsSigns and symptoms
––Ability to walk, move Ability to walk, move 
extremities, feel sensation or extremities, feel sensation or 
lack of pain to spinal column lack of pain to spinal column 
does not rule out the does not rule out the 
possibility of spinal column possibility of spinal column 
or spinal cord damageor spinal cord damage



Signs and SymptomsSigns and Symptoms
––TendernessTenderness
––Pain with movingPain with moving
––Pain independent of Pain independent of 
movementmovement

––Obvious deformityObvious deformity
––Soft tissue injuriesSoft tissue injuries



Signs and SymptomsSigns and Symptoms
––Numbness, weakness, Numbness, weakness, 
tingling in the extremitiestingling in the extremities

––Loss of sensation or Loss of sensation or 
paralysis below suspected paralysis below suspected 
level of injurylevel of injury



Signs and SymptomsSigns and Symptoms

––Loss of sensation or Loss of sensation or 
paralysis in the upper or paralysis in the upper or 
lower extremitieslower extremities

––Incontinence Incontinence 



Assessing the Spine Assessing the Spine 
Injured PatientInjured Patient

ResponsiveResponsive
––Mechanism of injuryMechanism of injury
––Questions to askQuestions to ask
––Inspect forInspect for



Assessing the Spine Assessing the Spine 
Injured PatientInjured Patient

ResponsiveResponsive
––Palpate for tenderness or Palpate for tenderness or 
deformitydeformity

––Assess equality of strength in Assess equality of strength in 
extremitiesextremities



Assessing the Spine Assessing the Spine 
Injured PatientInjured Patient

UnresponsiveUnresponsive
––Mechanism of injuryMechanism of injury
––Initial assessmentInitial assessment
––Inspect forInspect for



Assessing the Spine Assessing the Spine 
Injured PatientInjured Patient

UnresponsiveUnresponsive
––Palpate for tenderness or Palpate for tenderness or 
deformitydeformity

––Obtain information from other Obtain information from other 
peoplepeople



Assessing the Spine Assessing the Spine 
Injured PatientInjured Patient

ComplicationsComplications
––Inadequate breathing effortInadequate breathing effort
––Paralysis Paralysis 



Emergency Medical Emergency Medical 
CareCare

BSIBSI
Establish/maintain inEstablish/maintain in--line line 
immobilizationimmobilization
Perform initial assessmentPerform initial assessment



Emergency Medical Emergency Medical 
CareCare

Assess CSM’sAssess CSM’s
Assess cervical region and Assess cervical region and 
neck neck 
Apply CApply C--CollarCollar



Emergency Medical Emergency Medical 
CareCare

If foundIf found
––Lying positionLying position
––Sitting positionSitting position
––Standing Standing 
––Critically injuredCritically injured



Brain and Skull Brain and Skull 
InjuriesInjuries

Head injuriesHead injuries
––Injuries to the scalpInjuries to the scalp
––Injuries to brainInjuries to brain

Related nonRelated non--traumatic traumatic 
conditionsconditions



Signs and Symptoms Signs and Symptoms 
of Skull Injuriesof Skull Injuries

Mechanism of traumaMechanism of trauma
Contusions, lacerations, Contusions, lacerations, 
hematomashematomas to scalpto scalp
Deformity to the skullDeformity to the skull



Signs and Symptoms Signs and Symptoms 
of Skull Injuriesof Skull Injuries

Blood or CSF from ears or Blood or CSF from ears or 
nose nose 
Black eyes or discoloration Black eyes or discoloration 
of soft tissueof soft tissue
––Raccoon’s eyesRaccoon’s eyes



Signs and Symptoms Signs and Symptoms 
of Skull Injuriesof Skull Injuries

Bruising or swelling behind Bruising or swelling behind 
the earsthe ears
––Battle signs  Battle signs  



Head InjuriesHead Injuries
Traumatic Traumatic 
Signs and symptomsSigns and symptoms
––Altered decreasing mental Altered decreasing mental 
statusstatus
»»Best indicator of a brain Best indicator of a brain 
injuryinjury



Signs and SymptomsSigns and Symptoms
––Irregular breathing patternIrregular breathing pattern
––Consideration of MOIConsideration of MOI
––Contusions, lacerations, Contusions, lacerations, 
hematomashematomas to the scalpto the scalp

––Deformity of the skullDeformity of the skull



Signs and SymptomsSigns and Symptoms

––Blood or CSF from ears or Blood or CSF from ears or 
nosenose

––Black eyes or discoloration Black eyes or discoloration 
of soft tissueof soft tissue
»»Raccoon’s eyesRaccoon’s eyes



Signs and SymptomsSigns and Symptoms
––Bruising or swelling behind Bruising or swelling behind 
the earsthe ears
»»Battle signs Battle signs 

–– NeurologicNeurologic disabilitydisability
––Nausea and/or vomitingNausea and/or vomiting



Signs and SymptomsSigns and Symptoms

––Unequal pupil size with Unequal pupil size with 
altered mental statusaltered mental status

––Seizure activitySeizure activity



Emergency Medical of Emergency Medical of 
Head InjuriesHead Injuries

BSIBSI
Airway  Airway  
VentilationVentilation
Initial assessment with Initial assessment with 
spinal immobilizationspinal immobilization



Emergency Medical of Emergency Medical of 
Head InjuriesHead Injuries

Suspect spine injurySuspect spine injury
Immobilize the spineImmobilize the spine
Closely monitor Closely monitor 
ABC’S/ABC’S/LOC’sLOC’s
Control bleedingControl bleeding



Emergency Medical of Emergency Medical of 
Head InjuriesHead Injuries

Positioning patientPositioning patient
––Medical/nonMedical/non--traumatic traumatic 
injuryinjury



Emergency Medical of Emergency Medical of 
Head InjuriesHead Injuries

Be prepared for changes Be prepared for changes 
in patientin patient
Transport immediatelyTransport immediately



Immobilization Immobilization 
CC--spine spine 
immobilization immobilization 
devicedevice
––IndicationsIndications
––Sizing Sizing 
––PrecautionsPrecautions



Short BackboardsShort Backboards
TypesTypes
––Vest typeVest type
––Rigid short boardRigid short board



Short BackboardsShort Backboards
Provides Provides 
stabilization and stabilization and 
immobilization to immobilization to 
the head, neck, the head, neck, 
and torsoand torso



Short BackboardsShort Backboards

Used to Used to 
immobilize nonimmobilize non--
critical sitting critical sitting 
patients with patients with 
suspected spinal suspected spinal 
injuriesinjuries



Long BackboardsLong Backboards
Several Several 
different different 
typestypes



Long BackboardsLong Backboards

Provides stabilization and Provides stabilization and 
immobilization to immobilization to 
head,neck,torso, pelvis head,neck,torso, pelvis 
and extremitiesand extremities



Long BackboardsLong Backboards
Used to immobilize Used to immobilize 
patient’s found in a lying, patient’s found in a lying, 
standing or sitting positionstanding or sitting position
Can be used with short Can be used with short 
spine boardspine board



Special ConsiderationsSpecial Considerations
Rapid ExtricationRapid Extrication



Rapid ExtricationRapid Extrication
IndicationsIndications
––Unsafe sceneUnsafe scene
––Unstable patientUnstable patient
––Patient blocks accessPatient blocks access



Rapid ExtricationRapid Extrication
Based on time and Based on time and 
patientpatient
––Not Not EMT’sEMT’s preferencepreference



HelmetHelmet
Special assessment Special assessment 
needsneeds
––Airway and breathingAirway and breathing
––Fit of the helmetFit of the helmet
––Ability to gain access to Ability to gain access to 
airway and breathingairway and breathing



HelmetHelmet
Indications to leave helmet Indications to leave helmet 
onon
––Good fitGood fit
––No impending airway and No impending airway and 
breathing problemsbreathing problems

––Removal would cause further Removal would cause further 
problemsproblems



HelmetHelmet
Indications to leave helmet Indications to leave helmet 
onon
––Proper immobilization could Proper immobilization could 
be performed be performed 

––No interference with the EMTNo interference with the EMT--
B’s ability to assess and B’s ability to assess and 
reassess airway and breathingreassess airway and breathing



HelmetHelmet
Indications for removing Indications for removing 
helmethelmet
––Inability to assess and/or Inability to assess and/or 
reassess airway and breathingreassess airway and breathing

––Restriction of adequate Restriction of adequate 
management of the airway or management of the airway or 
breathingbreathing



HelmetHelmet
Indications for removing Indications for removing 
helmethelmet
––Allows excessive movement of Allows excessive movement of 
head inside helmethead inside helmet

––Proper spinal immobilization Proper spinal immobilization 
can not be performedcan not be performed

––Cardiac arrestCardiac arrest



HelmetHelmet

Types of helmetTypes of helmet
––SportsSports
––Motorcycle Motorcycle 



Special ConsiderationsSpecial Considerations
Infants and Infants and 
childrenchildren
––Immobilize on Immobilize on 
rigid board that rigid board that 
fits the sizefits the size

––Special Special 
considerationsconsiderations



Infants and ChildrenInfants and Children

Special considerationsSpecial considerations
––Pad from shoulders to heels Pad from shoulders to heels 
if necessary to maintain if necessary to maintain 
neutral inneutral in--line line 
immobilizationimmobilization

––Properly size the cProperly size the c--collarcollar



ReviewReview

44--3.1  Identify why and 3.1  Identify why and 
when procedures when procedures 
regarding injuries to the regarding injuries to the 
head and spine must be head and spine must be 
done with at least an 80% done with at least an 80% 
accuracy.accuracy.



ReviewReview
Nervous System ReviewNervous System Review
Skeletal System ReviewSkeletal System Review
Injuries to the SpineInjuries to the Spine
Injuries to Brain and SkullInjuries to Brain and Skull
ImmobilizationImmobilization
Special ConsiderationsSpecial Considerations


