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Introduction

e Spinal cord injuries (SCI) can:
— Threaten life
— Result in lifelong disability

* 1500 new SCl/yr

— Highest incidence is to individuals in the age range
of 20 — 30 (more prevalent in males)

— MVCs 42.8%
— Falls 43.2%
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Introduction

* Spinal cord consists of highly specialized neural
tissue

— Does not repair itself
— Injury interrupts communication pathways
— Paraplegia, quadriplegia

— Affects control over internal organs and internal
environment

* Lifelong care for spinal cord injury victim exceeds
S1 million

* Best form of care is public safety and prevention
programs
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Mechanisms of Injury

e Extremes of motion

— Flexion, extension, rotation, lateral bending

e Stresses along the axis of the spine

— Axial loading, distraction
* Directly from blunt or penetrating trauma

* Indirectly from an expanding mass that
compresses the cord

— Hemorrhage or edema
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Extremes of Motion

* Hyperextension and hyperflexion

— Bend the spine forcible

— Commonly at cervical and lumbar regions
* Hyperextension

— Rear end MVC, upper torso moves forward, head
move backward

* Hyperflexion

— Frontal impacts, upper torso restrain, head
continues to move forward
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FLEXION INJURY HYPEREXTENSION INJURY
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Extremes of Motion

* Rotation
— Usually affects upper cervical spine
— Lateral impact

* Lateral bending

— May take place along entire vertebral column
— Generally less forces needed to induce injury
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FLEXION-ROTATION INJURY
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Axial Stress

* Axial loading
— Compressional stress along axis of spine
— Transmitted up or down spine
— Dive into shallow water

* Distraction
— Opposite of axial loading
— Force that stretches spinal column
— Hanging, bungee jump
* Combinations
— Distraction/rotation, compression/flexion
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COMPRESSION INJURY DISTRACTION INJURY

§ -
;




MEDAVIE

Health/za]

Other Mechanisms

e Blunt or penetrating trauma
— Direct effects of trauma

 Indirect mechanisms

— Hemorrhage or edema may compress circulation
— Ischemia and compromise of function PENETRATION INJURY

 Electrocution
— Result of extreme muscle contractions
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Column Injury

* Movement of vertebrae from normal position
— Subluxation or dislocation

* Fractures
— Spinous process and transverse process
— Pedicle and laminae
— Vertebral body

* Ruptured intervertebral disks
— Common sites of injury:
— C-1/C-2: Delicate vertebrae
— C-7: Transition from flexible cervical spine to thorax

— T-12/L-1: Different flexibility between thoracic and
lumbar regions
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Cord Injury

* Concussion
— Similar to cerebral concussion
— Temporary and transient disruption of cord function

* Contusion
— Bruising of the cord
— Tissue damage, vascular leakage and swelling

* Compression

— Secondary to:
* Displacement of the vertebrae
* Herniation of intervertebral disk
* Displacement of vertebral bone fragment
e Swelling from adjacent tissue
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Cord Injury

e Laceration

— Hemorrhage into cord tissue, swelling and
disruption of impulses

Caused by:
— Bony fragments driven into the vertebral foramen
— Cord may be stretched to the point of tearing

* Hemorrhage
— Associated with contusion, laceration or stretching




MEDAVIE

Health/zq/

Transection

* Aninjury that partially or completely severs
the spinal cord

¢ Complete transection
— No impulses below site of injury
— Cervical spine
* Quadriplegia
* Incontinence
* Respiratory compromise
— Thoracic spine
* Paraplegia
* Incontinence
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Incomplete
Cord Transection

* Anterior cord syndrome
— Anterior vascular disruption

— Loss of motor function and sensation of pain, light
touch, and temperature below injury site

— Retain motor, positional and vibration sensation
* Central cord syndrome
— Hyperextension of cervical spine

— Motor weakness affecting upper extremities
— Bladder dysfunction
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Incomplete
Cord Transection

 Brown-Sequard’s syndrome

— Penetrating injury that affects one side of the
cord

— Ipsilateral sensory and motor loss
— Contralateral pain and temperature sensation loss
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Signs and Symptoms
of Spinal Injury

nté

* Extremity paralysis

e Pain with and without
movement

 Tenderness along spine
* Impaired breathing

* Spinal deformity

* Priapism

* Posturing

* Loss of bowel or bladder contr |
* Nerve impairment to extremitie. '} X
* Deformities (rare) o -
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Spinal Shock

 Temporary insult to the cord
* Affects body below the level of injury

* Affected area
— Flaccid
— Without feeling
— Loss of movement (flaccid paralysis)
— Frequent loss of bowel and bladder control
— Priapism
— Hypotension secondary to vasodilation
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 Temporary form of neurogenic shock
— Hypotension
— Bradycardia
— Signs of cord injury




MEDAVIE

Health/zc]
5clwSanté

Neurogenic Shock

* |njury to the spinal cord disrupts the brain’s
ability to control the body

* Loss of sympathetic tone
— Dilation of arteries and veins
— Expands vascular space
— Results in relative hypotension
— Reduced cardiac preload
— Reduction of the strength of contraction
— Frank-Starling reflex
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Neurogenic Shock

* ANS loses sympathetic control over adrenal
medulla

— Unable to control release of epinephrine and
norepinephrine

— Loss of positive inotropic and chronotropic effects
* Signs and symptoms:

— Bradycardia

— Hypotension

— Cool, moist and pale skin above the injury

— Warm, dry and flushed skin below the injury

— Priapism
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Autonomic
Hyperreflexia Syndrome

* Associated with the body’s resolution of the
effects of spinal shock

e Commonly associated with injuries at or above T-
6

* Presentation:
— Sudden hypertension
— Bradycardia
— Pounding headache
— Blurred vision

— Sweating and flushing of skin above the point of injury
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Other Causes of Neurologic
Dysfunction

* Any injury that affects the nerve impulse’s
path of travel
— Swelling
— Dislocation
— Fracture
— Compartment syndrome
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Assessment

* Scene assessment
— Special emphasis on mechanism of injury

— When in doubt, assume cord injury
* Head injury
* Intoxicated patients
* Injuries above the shoulders
* Distracting injuries

* Primary assessment

— Immediate manual immobilization
— Maintain neutral alignment if possible




MEDAVIE

Health/zc]
E @/uSanté

Assessment

e Neck

— Deformity, pain, crepitus, warmth, tenderness

* Bilateral extremities

— Finger abduction/adduction

— Push, pull, grips

— Motor and sensory function
 Dermatome and myotome evaluation
e Babinski sign test

* Hold-up position
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FIGURE 24-4 Compare grip FIGURE 24-5 Compare lower
strength bilaterally. limb strength bilaterally.
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* Stroke lateral aspect of the bottom of the foot
* Evaluate for movement of the toes

* Fanning and flexing (lifting)

— Injury along the pyramidal (descending spinal)
tract

{A) Normal plantar response (B} Extensor plantar response
(Babinski sign)
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Vital Signs

* Caution with patients with bradycardia

— Especially in suspected hypovolemia and shock

* Potential for spinal cord injury increased with
— Low blood pressure
— Absent, diaphragmatic or shallow respirations
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Management

* Spinal alignment

* Manual cervical immobilization
* Cervical collar

* Immobilization and movement




MEDAVIE

Hed’thgg@“mé C-Spine Clearance

The Canadian C-Spine Rule

Please check off all choices within applicable boxes:

1. Any One High-Risk Factor Which Mandates immobilization?
No  Yes
o o 265

Age €6 yeers O Yes

Dangerous mechanism *

OR

Numbness or tingling In extremities

l ONe

2. Any One Low-Risk Factor Which Allows Safe Assessment of ONe
Range of Motion? —_—
No Yes Immobilization
0

o Simple rearend MVC **
OR

o

Ambulatory at any time at scene
OR

=]

o
o] No nock pain at scene whon asked
OR (answer “yes" if no pain)
0 No pain during midiine c-spine palpation
(answer “yes" if no pain)

=/

l OYes
* Dangerous Mechanism
“fall from elevation 23feet/S stairs

3. Patient Voluntarily Able to Actively Rotate Neck 45°

Left and Right When Requested, Regardiess of Pain? -axial load to head, ¢.9. diving
No Yes “MVC high speed (2100km/hr), rollover, ejection
0 0 -motorized recreational vehicles e.g. ATV

-bicycle collision with object e.g. post, car

l © ** Simple Rearend MVC Excludes:
-pushed into oncoming traffic
O No C-Spine -hit by bus/large truck

e wollover
'm ~hit by high speed vehicle (2100 km/hr)
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* Move patient to a neutral, in-
line position

— Position of function

— Hips and knees should be
slightly flexed

— Place a rolled blanket under thes &
knees |

» Always support the head and -
neck s
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e Contraindications to neutral
position

— Movement causes a noticeable
increase in pain

— Noticeable resistance met
during procedure

— Increase in neurological deficits
occurs during movement |

— Gross deformity of spine

* Less movement is always best
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Manual Cervical
Immobilization

e Seated patient
— Approach from front

— Assign a care giver to hold gentle manual traction
* Reduce axial loading

— Evaluate posterior cervical spine

— Position patient’s head slowly to a neutral, in-line position
* Supine patient

— Assign a care giver to hold gentle manual traction

— Adult

 Lift head off ground 1-2”: neutral, in-line position
— Child

* Position head at ground level: Avoid flexion




MEDAVIE

Health/zc]
E @/uSanté

Cervical Collar
Application

* Apply the c-collar as soon as possible
* Assess neck prior to placing

e C-collar limits some movement and reduces
axial loading

* Does not completely prevent movement of
the neck



MEDAVIE

Health/za/
[ZdluSanté

Cervical Collar
Application

* Size and apply according to the
manufacturer’s recommendation’

— Size collar before application

— Collar should fit snug

— Collar should not impede respirations
— Head should continue to be in neutral position

* Do not release manual control until the
patient is fully secured in a spinal restriction
device
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Helmet Removal

* Indications:

— Helmet does not immobilize the patient’s head
within

— Cannot securely immobilize the helmet to the long
spine board

— Helmet prevents airway care

— Helmet prevents assessment of anticipated
injuries

— Present or anticipated airway or breathing
problems

— Removal will not cause further injury
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Helmet Removal

* 2 Rescuers
— Have a plan and communicate
— Remove face mask and chin strap

— Immobilize head
e Slide one hand under back of neck and head
* Other hand supports anterior neck and jaw

— Remove helmet
* Gently rock head to clear occiput
e All actions should be slow and deliberate

— Transport the helmet with patient
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FIGURE 24-12 Helmet
removal.
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Movement

 Any movement must be coordinated
— 4 count is a desirable cadence

* Move patient as a unit
— Avoid lateral pushing
— Move patient up and down to prevent lateral bending

e Rescuer at the head calls all moves

* All moves must be slowly executed and well
coordinated

* Consider the final positioning of the patient prior
to beginning move
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Types of Moves

* Log roll

e Straddle slide

* Rope-sling slide

* Orthopedic stretcher

* Vest-type immobilization

e Rapid extrication

* Final patient positioning

* Long spine board

* Diving injury immobilization
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The Four-Person Log Roll
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* The vest-type immobilization device is not
intended for lifting the patient but for pivoting
them
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* Rapid extrication of a patient with a spinal
Injury

—
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* Immobilization of a spinal injury patient to a
long spine board with a cervical
immobilization device in place
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Forperorsl useonly,

RESOURCE DOCUMENT -

EMS SpinaL PRECAUTIONS AND THE USE OF THE LONG BACKBOARD —
RESOURCE DOCUMENT TO THE POSITION STATEMENT OF THE NATIONAL

AssOC1ATION OF EMS PHYSICIANS AND THE AMERICAN COLLEGE OF
SURGEONS COMMITTEE ON TRAUMA

Cheldsea C. White IV, MD, EMT-P, Robert M. Domaier, MD, Michaal G. Millin, MDD, MPH,
and the Standards and Clinécal Practice Committes, National Assocladon of EMS Physiciar

AmTRACT

Field spinal Immohesrason wsing 2 backboard and corvical
cniiar bos boen sandsnd praciice for pasionts wish suspeckd
sping Infery since the 1960s. The backboand Fas been 2 com-
ponent of Held spinal imsobilizadon despise |ack of offi-
acy evidence. While the backboand Is 2 uscfel spinal prosac-
tion sool during CXirkcaton, wse of backboards i no wisout
risk, 2= shey have boen shown w0 causs respirasory compro-
misz, pain, and prossure sores. Backboards alse alior 3 pa-
Hient's pavysical exam, reslsng bn wneCEEry radiographs.
Bermuse backboards prosent known risks, and shar value
in protecdng: the spinal cond of an injumd paton remains
unsubsantiaed, they should only e used judidously. The
Folkowing provides a discusdon of e clements: of the Ma-
Honal Associaion of EMS Physiclans (NAEMSF) and Amer-
kan College of Surgeons Comsinee on Trauma {ACS-C0T)
position sizemen on EME spiml precautions and the use
of the Jang, backboard. This dscesson Includes soms where
therz Is supporting Eseratere and |iems where additional sol-
enie b mendod. KOy wonds:  EMS; spinal injury; hackboarnds

PREHOGFITAL EMERGENCY CARE 2074:18:308-314

Heccived March 12, M3 from the Deparimmnt of Emeng
Micdicine, Unteeruizy of Neow Meics School of Mccine, Allu-
quergar, Niw Miccen (DCW1, Deparsnizs of Emengency Miodicne
t. Jomeph My Hompital, fnn Asbor, Michagan (RMDY, and De-
partmmen o Exmengeney Madici, [ohes Hophira Unbecrdny Schol
oF Wicrlicine, Balrore, Maryland (MGM). Bevbion, seccived Jan-
wary 10, MIM; mopd fr puticarton Jarssary 13, B14

The ashon per no arflics of nnmot The s slone a: ne-
spummbi for the comant and weitng of e paper

Addnas cormapendmee i Robert M. Dimete; MI, Deparsnizs
o Esemgency Medictne, 5. aepih Merey Hempal, Ann Jrtor, M1
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‘nt: WD AT 27 VA 84157

INTRODUCTION

The MNatiomal Assoclation of EMS FPhysicla
MNAEMS) and the Amencan College of Surgeal
Commitiee on Trauma (ACS-00T) have publishe

a new pasition paper on “EMS Spinal Precaution
and the Use of the Long Backboard.™ This paper |

the resoume document for the position paper and 1S
designed (o guide practitioners In understanding ur‘
the new position statement. Each #tem in the pasition

Is quoted and followed by a discussion and a meview

of the literature.

» “Long badkboards are mmmaonly wsad o atempr
o provide dgid spind immobillztion 2mong EMS
trauma patents. However, the benefir of fong back-
boards 15 argd v nproven.”

History oF THE BACKBOARD

Field spinal immobilzation using a cervical collar and
a backbaard has been standard practice for patients
with suspected spine injury since the 1960s. Prior iz
that Bime no foemal immiobilization practioe was used
and advanced first 2ikd was the highest keval of imlning
for ambulance persannel.

A 1966 report by Celsler et al atiributed “delaye
onset of parmaplgls™ in hospitaltzed patierts wie
spinal fractures to “falum o moognize the Injury ar
protect the patient from the consequences of his w
stable spine ™ This retrospective study of the surgicl
maragement of spinal column njury includes 5 dis-
cussion of only two patients, one who Incurmed a de-
pressed skull fractuse from a motor vehicke orash in
1955, but was otherwise “observed (o move all four
limbs" The authors write that afer the patient began
i develop parapkgla with a sensory level at TI, an
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'“Studies have also shown

4 8 mechasamal oy

# 1im1ited or no
benefit of prehospita1_1m$ob11izat1on of

1 trauma patients.
gﬁgiﬁgﬁgégiion of this subset of traumane
patients can result 1in prolonged gntsgee
time and delayed transport to_dgf1n1t;v
care, which may increase morbidity an
mortality” (Morrissey, 2013) .

| . ) v - e

- - - ® . e
- -~ A - v
" - il

“Spinal immobilization isn’t always a
benign intervention. It can result in
increased scene time, delay of delivery
to definitive care, problematic airway
management, increased patient pain or
dyspnea, and unnecessary radiographic

tgsting” (Morrissey, 2013).
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TITLE: The Uza of Spine Boards In tha Pra-Hospltal Setting for the Stabl
Patlants Following Trauma: & Review of the Clinlcal Evidencs an

act

DATE: 31 May 2013

CONTEXT AND POLICY 135UES

Traumatic spinal cord Injuries (SCI) pradominantly aMect a00lescents and your
males. ™ The annual occurance Is estimated to be 1,785 Canadlans’ and 10,0
Amencans. The MOst COMMan calses of SCI are motor venicle collisions, ™ 1o
wiglent acts, and sporis.'? In the Unfed States upwards of $3.43 ollllon dokars
as a result of raumatic SC1 following motor vehicie accidents® while the com
af shodt- and long-term care In paflents sustalning SCI ks estmated to excesd |
Patients with acute SCI are at risk for neursiogk deterioration as a result of 5EC0MLL, w,

the spinal cord caused by movem ent.** It Is estimated that 3 to 25% af spinal cord |I".LIIE‘E. oo

SUDSEqUEnt to the onginal rauma during eary management of the patient or guring
ransporiation.” Therefore, cUTen? acute Managemsnt fOCUESE on the stabllization of the spinal
column to prevent secondary injury or further newurologic insult*

The Improved 131U of patlents with SCI &Tiving In the emergency deparment over the past 3
years has been attriouted to emergency medical sarvices (EMS), Ingluding spinal .
mmabiization, provided by trained EMS personnel® Spinal Immobllization for all patient™
suspected SCI after frauma has been advocated by nationwide EMS programs® and the
American College of Surgeons.” The recommenaations from the Amencan College of Su
neciugs Immoblizing the patient wih sUSpected SCI 0N 3 Nard backDOand and using 3 r
cenvical callar, ™ lateral support devices, and siraps of fape to further sacure the patient
backboard.”

In some patients, spinal cord Immedllization Nas also been assoclated with additional
marbidity.*” The Natlnal Association of EMS Physiclans and the American College of
Surgeons Committee on Trauma acknowledge that long backboands can lead 1o varous
morbidities including pain, the development of pressure uicers, and compromised respirat
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“As
important factor in trauma management,
Hauswald (2012) point out that delaying
hospital care (i.e. surgery, airway
management, blood transfusions) through the

usp.i -
cautioned 1n t

without neurologic comp

o

tissue hypoxia remains the most ' e

of spinal stabilization can subsequently

harm even those patients with unstable
spinal injury” (Fehlings et al., 2013).
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\_ Changes Within the Industry
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* Industry standards are changing to reflect recent
evidence:

— C-spine ‘clearance’ has been validated as safe practice
by paramedics

— Long board splinting is not benign; in fact carries
significant risk

— Standing take-downs may be risky and unnecessary

— Boarding patients with penetrating injuries (not

associated with neurological deficit) has been shown
to cause harm

— Self-extrication (where possible) is likely tied to fewer
latrogenic injuries
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Changes Within the Industry
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* Receiving trauma
centers are responsible
for the early removal

i - .
of the long spine board "2 B (e
— Even in the presence of , 7
suspected spinal cord 4;3 7
injury S
5 | y

* Target time should be
15 minutes unless
immediate clinical
Interventions are
necessary




N\ Changes Within the Industry

* Paramedics should
advise receiving staff
of total board time |
and be engaged in the &
early removal of the il
patient
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* Scoop stretchers can be useful in the field and
at the hospital
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Applying the Scoop Stretcher
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 Move the lock-pin lever on each side of the frame to
the unlocked position

e Pull the foot section to the desired length
* Return the lock-pin levers to the locked position
* Push or pull the foot section until it locks in place
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e Separate the stretcher

* Place the separated halves on either side of the
patient

* Align right and left halves of the head and foot
couplings; push together until Twin Safety Locks ®
engage
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Pediatric Immobilization

* The Pedi-Pac® provides spinal immobilization
and restraint for children from 28 — 54" tall
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Pediatric Immobilization

e Built-in fastening loops connect to existing cot straps
for maximum patient safety during transport.

* Individual leg restraints allow one leg to be
immobilized while EMT attends to other leg.

* Adjustable head support with ear openings for
monitoring fluid drainage

* Replaceable, colour-coded straps for easy identification

* Unit comes complete with head and chin straps and
carrying case

* Sewn-in lifting handles at both ends for easy handling
in confined areas.
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Pediatric Immobilization
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Medications

* Steroids

— Reduce the body’s response to injury

— Reduce swelling and pressure on cord

— Administered within 1st 8 hours of injury
 Methylprednisolone (Solu-Medrol)

— Reduce capillary dilation and permeability

 Dexamethasone (Decadron, Hexadrol)
— Reduce capillary dilation and permeability
— Five times more potent than Solu-Medrol
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Medications

* Neurogenic shock

Fluid challenge
Dopamine
Atropine

* Combative patients
— Consider sedatives to reduce anxiety and calm patient

* Prevents spinal injury aggravation
Alters LOC

Medications
* Meperidine (Demerol)
e Diazepam (Valium)
* Consider paralytics
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Summary

* Pathophysiology
* Assessment
 Management




