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TRAUMA

Head and Spine Injuries

INTRODUCTION (10 Min)

REVIEW:     

ATTENTION:  

OVERVIEW:  

4-3.1 Identify basic facts and general principles about safety and why and when procedures regarding injuries to the head and spine must be done with at least 80% accuracy.

4-3.1.1 Nervous System Review

4-3.1.2 Skeletal System Review

4-3.1.3 Injuries to the Spine

4-3.1.4 Injuries to the Brain and Skull

4-3.1.5 Immobilization  

4-3.1.6  Special Considerations

4-3.2 Demonstrate competency in the procedures regarding injuries to head and spine IAW NREMT-B Practical Skills Examination.

4-3.2.1 Performing Manual In-Line Stabilization

4-3.2.2 Immobilizing a Patient to Long Backboard

4-3.2.3 Immobilizing a Patient Found in a Sitting Position

4-3.2.4 Immobilizing a Patient Found in a Standing Position

4-3.2.5 Removing a Helmet

MOTIVATION:

TRANSITION:  

BODY (13 hrs 40 min)

PRESENTATION: 1a.  Working in small groups and using components of teh Schaefer-Weisbord Model, present a written evaluation of a given case study IAW Performance Test. Student must attain a score of 80 percent with a maximum of 6 instructor assists during preparation. 






LECTURE/DISCUSSION 

1b.  Objective
4-3.1 Identify basic facts and general principles about safety and why and when procedures regarding injuries to the head and spine must be done with at least 80% accuracy.

(1) Nervous System Review

(a) Function - controls the voluntary and involuntary activity of the body

(b) Components

a Central nervous system

1 Brain - located within the cranium

2 Spinal cord - located within the spinal column from the brain through the lumbar vertebrae

b Peripheral nervous system

1 Sensory - carry information from the body to the brain and the spinal cord

2 Motor - carry information from the brain and spinal cord to the body











TRANSITION:

(2) Skeletal System Review

(a) Functions

(b) Components

1 Skull

2 Spinal column

a 33 bones

b Surrounds and protects the spinal cord











TRANSITION:

(3) Injuries to the Spine

(a) Mechanism of injury

1 Compression

a Falls

b Diving

c Motor vehicle accidents

2 Excessive flexion, extension, rotation

3 Lateral bending

4 Distraction

a Pulling apart of the spine

b Hangings

5 Maintain a high index of suspicion

a Motor vehicle accidents

b Pedestrian - vehicle collisions

c Falls

d Blunt trauma

e Penetrating trauma to head, neck, or torso

f Motorcycle crashes

g Hangings

h Diving accidents

i Unconscious trauma victims

(b) Signs and symptoms

1 Ability to walk, move extremities or feel sensation; or lack of pain to spinal column does not rule out the possibility of spinal column or cord damage

2 Tenderness in the area of injury

3 Pain associated with moving

a Do not ask the patient to move to try to elicit a pain response

b Do not move the patient to test for a pain response

c Tell the patient not to move while asking questions

4 Pain independent of movement or palpitation

a Along the spinal cord

b Lower legs

c May be intermittent

5 Obvious deformity of the spine upon palpation

6 Soft tissue injuries associated with trauma

a Head and neck to cervical spine

b Shoulders, back or abdomen - thoracic, lumbar

c Lower extremities - lumbar, sacral

7 Numbness, weakness or tingling in the extremities

8 Loss of sensation or paralysis below the suspected level of injury

9 Loss of sensation or paralysis in the upper or lower extremities

10 Incontinence

(c) Assessing the potential spine injured patient

1 Responsive patient

a Mechanism of injury

b Questions to ask

1 Does your neck or back hurt?

2 What happened?

3 Where does it hurt?

4 Can you move your hands and feet?

5 Can you feel me touching your fingers?

6 Can you feel me touching your toes?

c Inspect for

1 Contusions

2 Deformities

3 Lacerations

4 Punctures/penetrations

5 Swelling

d Palpate for areas of tenderness or deformity

e Assess equality of strength of extremities

2 Unresponsive patient

a Mechanism of injury

b Initial assessment

c Inspect for

1 Contusions

2 Deformities

3 Lacerations

4 Punctures/penetrations

5 Swelling

d Palpate for areas of tenderness or deformity

e Obtain information from others at the scene to determine information relevant to mechanism of injury or patient mental status prior to EMT-Basic’s arrival

(d) Complications

1 Inadequate breathing effort

2 Paralysis

(e) Emergency medical care

1 Body substance isolation

2 Establish and maintain in-line immobilization

a Place the head in a neutral in-line position unless the patient complains of pain or the head is not easily moved into position

b Place head in alignment with spine

c Maintain constant manual in-line immobilization until the patient is properly secured to a backboard with the head immobilized

3 Perform initial assessment

a Whenever possible, airway control must be done with in-line immobilization

b Whenever possible, artificial ventilation must be done with in-line immobilization

4 Assess pulse, motor and sensation in all extremities

5 Assess the cervical region and neck

6 Apply a rigid, cervical immobilization device

a Properly size the cervical immobilization device.  If it doesn’t fit use a rolled towel and tape to the board and have rescuer hold the head manually

b An improperly fit immobilization device will do more harm than good

7 If found in a lying position, immobilize the patient to a long spine board

8 If patient is found in a sitting position in a chair, immobilize with a short spine immobilization device

a If patient must be moved urgently because of his injuries, to gain access to other patient, or dangers at the scene, he must be lowered directly onto a long spine board 

b Removed with manual stabilization provided

9 If the patient is found in a standing position, immobilize the patient to a long spine board

10 If patient is critically injured, perform rapid extrication

11 Transport patient immediately











TRANSITION:

(4) Injuries to the Brain and Skull

(a) Head injuries

1 Injuries to the scalp

a Very vascular, may bleed more than expected

b Control bleeding with direct pressure

2 Injury to the brain - injury of brain tissue or bleeding into the skull will cause an increase of pressure in the skull

(b) Related non-traumatic conditions

1 Non-traumatic injuries to the brain may occur due to clots or hemorrhaging

2 Non-traumatic brain injuries can be a cause of altered mental status

3 Signs and symptoms parallel that of traumatic injuries with the exception of evidence of trauma and a lack of mechanism of injury

(c) Skull injury - signs and symptoms

1 Mechanism of trauma

2 Contusions, lacerations, hematomas to the scalp

3 Deformity to the skull

4 Blood or fluid (cerebral spinal fluid) leakage from the ears or nose

5 Bruising (discoloration) around the eyes - raccoon eyes

6 Bruising (discoloration) behind the ears (mastoid process) - battle signs

(d) Head injuries

1 Traumatic

2 Signs and symptoms

a Altered decreasing mental status is the best indicator of a brain injury

1 Confusion, disorientation, or repetitive questioning

2 Conscious - deteriorating mental status

3 Unresponsive

b Irregular breathing pattern

c Consideration of mechanism of injury

1 Deformity of windshield

2 Deformity of helmet

d Contusions, lacerations, hematomas to the scalp

e Deformity of the skull

f Blood or fluid (cerebral spinal fluid) leakage from the ears or nose

g Bruising (discoloration) around the eyes - raccoon eyes

h Bruising (discoloration) behind the ears (mastoid process) - battle signs

i Neurologic disability

j Nausea and/or vomiting

k Unequal pupil size with altered mental status

l Seizure activity may be seen

(e) Emergency medical care

1 Body substance isolation

2 Maintain airway/artificial ventilation/oxygenation

3 Initial assessment with spinal immobilization should be done on scene with a complete detailed physical exam en route

4 With any head injury, the EMT-Basic must suspect spinal injury.  Immobilize the spine

5 Closely monitor the airway, breathing, pulse and mental status for deterioration

6 Control bleeding

a Do not apply pressure to an open or depressed skull injury

b Dress and bandage open wound as indicated in the treatment of soft tissue injuries

7 If a medical injury or non-traumatic injury exist, place patient on side

8 Be prepared for changes in patient condition

9 Immediately transport the patient











TRANSITION:











INTERIM SUMMARY:











TRANSITION:

(5) Immobilization

(a) Cervical spine immobilization device

1 Indications

a Any suspected injury to the spine based on mechanism of injury, history or signs and symptoms

b Use in conjunction with short and long backboards

2 Sizing

a Various types of rigid cervical immobilization devices exist

b An improperly sized immobilization device has a potential for further injury

c Do not obstruct airway with the placement of a cervical immobilization device

d If it doesn’t fit use a rolled towel and tape to the board and manually support the head

e An improperly fit device will do more harm than good

3 Precautions

a Cervical immobilization devices alone do not provide adequate in-line immobilization

b Manual immobilization must always be used with a cervical immobilization device until the head is secured to a board

(b) Short backboards

1 Several different types of short board immobilization devices exist

a Vest type devices

b Rigid short board

2 Provides stabilization and immobilization to the head, neck and torso

3 Used to immobilize non-critical sitting patients with suspected spinal injuries

(c) Long backboards (full body spinal immobilization devices)

1 Several different types of long board immobilization devices exist

2 Provide stabilization and immobilization to the head, neck and torso, pelvis and extremities

3 Used to immobilize patients found in a lying, standing, or sitting position

4 Sometimes used in conjunction with short backboards










TRANSITION:

(6) Special Considerations

(a) Rapid Extrication

1 An example of an urgent move

2 Indications

a Unsafe scene

b Unstable patient condition warrants immediate movement and transport

c Patient blocks the EMT-Basic’s access to another, more seriously injured, patient

d Rapid extrication is based on time and the patient, and not the EMT-Basic’s preference

(b) Helmet removal

1 Special assessment needs for patients wearing helmets

a Airway and breathing

b Fit of the helmet and patient’s movement within the helmet

c Ability to gain access to airway and breathing

2 Indications for leaving the helmet in place

a Good fit with little or no movement of the patient’s head within the helmet

b No impending airway or breathing problems

c Removal would cause further injury to the patient

d Proper spinal immobilization could be performed with helmet in place

e No interference with the EMT-Basic’s ability to assess and reassess airway and breathing

3 Indications for removing helmet

a Inability to assess and/or reassess airway and breathing

b Restriction of adequate management of the airway or breathing

c Improperly fitted helmet allowing for excessive patient head movement within the helmet

d Proper spinal immobilization cannot be performed due to helmet

e Cardiac arrest

4 Types of helmets

a Sports

1 Typically open anteriorly

2 Easier access to airway

b Motorcycle

1 Full face

2 Shield

c Other

(c) Infants and children

1 Immobilize the infant or child on a rigid board as appropriate for size (short, long or padded splint)

2 Special considerations

a Pad from the shoulders to the heels of the infant or child if necessary to maintain neutral in-line immobilization

b Properly size the cervical immobilization device

1 If it doesn’t fit, use a rolled towel and tape to the board and manually support the head

2 An improperly fit immobilization device will do more harm than good

TRANSITION:

PERFROMANCE:





DEMO/PERFORMANCE 

4-3.2 Demonstrate competency in the procedures regarding injuries to head and spine IAW NREMT-B Practical Skills Examination.

(7) Performing Manual In-Line Stabilization




(a) Hold the head firmly with both hands

(b) If possible, kneel behind the patient, place your hands around the base of the skull on either side

(c) Support the lower jaw while supporting the head with your palms

(d) Gently lift the head until the patient’s eyes are looking straight ahead and the head and torso are in line

(e) Manually maintain this position until the patient is secured to a backboard and the head is immobilized











TRANSITION:

(8) Immobilizing a Patient to Long Backboard


 

(a) Have partner apply and maintain in-line stabilization

(b) Check distal pulses, sensation and motor function in all extremities

(c) Measure and apply a cervical collar

(d) Prepare long spine board - loosen straps, remove pads

(e) Rescuers kneel on one side of the patient and place hands on the far side of patient

1 Should use own body weight, shoulder and back muscles to ensure a smooth, coordinated pull

2 Should concentrate the pull on the heavier portions of the patient’s body

(f) On the command from the EMT-B at the head, the rescuers roll the patient towards themselves

(g) Move backboard into position

(h) On the command from the EMT-B at the head, log roll the patient onto the spine board

(i) Use commands to move the patient as a unit when centering them on the board.  Use the “V” method to center the patient

(j) Secure the upper torso to the board

(k) Secure the pelvis and legs to the board

(l) Secure the head to the board

1 The primary EMT-B will position the stabilization pads on each side of the patient’s head

2 The primary EMT-B will press the stabilization pads towards the patient’s head, maintaining in-line position

3 On command from the primary EMT-B, the EMT-B holding the head will remove and reposition their hands to take over for the primary EMT-B

4 Apply forehead strap

5 Apply chin strap

(m) Check and readjust straps as needed

(n) Reassess distal pulses, sensation and motor function in all extremities











TRANSITION:

(9) Immobilizing a Patient Found in a Sitting Position


(a) Have partner apply and maintain in-line stabilization

(b) Check distal pulses, sensation and motor function in all extremities

(c) Measure and apply a cervical collar

(d) Insert a K.E.D. between the patient’s upper back and the seat back

(e) Maneuver the K.E.D. behind patient without causing excessive movement

(f) Center the K.E.D. on the patient

(g) Secure the upper torso straps

(h) Position and fasten both groin straps

1 Work the straps under the legs and buttocks in a “see-saw” method

2 Place padding in the crotch area

(i) Pad between the head and the device as needed

(j) Secure the forehead cravat

1 Angle down, pull evenly

2 Secure with a surgeons knot

(k) Secure the chin cravat

1 Angle up, pull evenly

2 Secure with a surgeons knot

(l) Tie hands together

(m) Reassess distal pulses, sensation, and motor function in all extremities

(n) Place long spine board next to patient’s buttocks, perpendicular to the trunk

(o) Turn the patient parallel to the long spine board as a unit and slowly lower patient onto it

(p) Lift patient, and slip long spine board under K.E.D.

(q) Secure patient and device to long spine board

(r) Reassess distal pulses, sensation, and motor function in all extremities















TRANSITION:











INTERIM SUMMARY:











TRANSITION:

(10) Immobilizing a Patient Found in a Standing Position




	(a) Used when a patient with suspected spinal trauma        is found standing or walking at the scene
	

	(b) Procedure
	

	1 BSI / Scene safety
	

	2 Direct the patient to stand still with feet 6 to 12 inches apart


	

	3 Position your tallest crew member behind the patient to hold manual stabilization of the head and neck
	

	4 Assess the patient’s neck;  measure and apply a cervical collar
	

	5 Position a long spine board behind the patient, being careful not to disturb your assistant’s manual stabilization
	

	6 Take a look at the spine board from the front of the patient and make any necessary repositioning to be sure it is centered behind the patient
	

	7 The primary EMT and a helper or third EMT will stand on each side of and facing the patient
	

	8 Place your near arm underneath the patient’s arm, at the armpit and grasp the spine board.  With your other hand, grasp the patient’s arm just above the elbow and hold it against the patient’s body


	

	9 The primary EMT explains what is going to happen to the patient and reminds patient to be very still.  Reassure the patient that they will not be allowed to fall


	

	10 The primary EMT will give a signal to the assistant to begin slowly tilting the board backward to lower to the ground


	

	11 As the board is lowered, the EMT assistant, walks backward and crouches, keeping up with board as it is lowered
	

	12 Once the patient’s head comes into contact with the spine board, it must not be allowed to leave the board, to avoid flexing the neck
	

	13 Once the patient has been lowered to the ground, secure the patient to the spine board in the normal fashion
	TRANSITION:


(11) Removing a Helmet






DEMO ONLY

(a) Primary EMT-B kneels down at the patient’s head

(b) Partner should kneel on one side of the patient, at the shoulder area

(c) Open the face shield

1 Assess airway and breathing

2 Remove eye-glasses if necessary

(d) Primary EMT-B will stabilize the helmet by placing hands on either side and fingers on patient’s lower jaw

(e) Partner loosens the chin strap and places one hand on the mandible at the angle of the jaw and the other behind the head at the occipital region

(f) Once partner is in position, primary EMT-B pulls the helmet laterally (to expand around the ears) and up, pausing as needed for the partner to readjust their hand position

(g) Remove the helmet and stabilize the spine

(h) Apply a cervical collar and secure the patient to a long backboard

TRANSITION:

APPLICATION:  None

EVALUATION:

(1) Students will complete Module 4 written PC after completion of 4-3.3

(2) Review Module 4 written PC


                                                                   
TRANSITION:

CONCLUSION (10 Min)

SUMMARY: 

4-3.1 Identify basic facts and general principles about safety and why and when procedures regarding injuries to the head and spine must be done with at least 80% accuracy.

4-3.1.1 Nervous System Review

4-3.1.2 Skeletal System Review

4-3.1.3 Injuries to the Spine

4-3.1.4 Injuries to the Brain and Skull

4-3.1.5 Immobilization  

4-3.1.6 Special Considerations

4-3.2 Demonstrate competency in the procedures regarding injuries to head and spine IAW NREMT-B Practical Skills Examination.

4-3.2.1 Performing Manual In-Line Stabilization

4-3.2.2 Immobilizing a Patient to Long Backboard

4-3.2.3 Immobilizing a Patient Found in a Sitting Position

4-3.2.4 Immobilizing a Patient Found in a Standing Position

4-3.2.5 Removing a Helmet

REMOTIVATION: 

CLOSURE: 

STUDY ASSIGNMENT: 
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