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ObjectivesObjectives



 

To discuss basic mechanism, anatomy and To discuss basic mechanism, anatomy and 
physiology of spinal cord injuryphysiology of spinal cord injury



 

To review assessment and diagnostic To review assessment and diagnostic 
steps steps 



 

To identify maneuvers to help improve To identify maneuvers to help improve 
outcomesoutcomes



 

To not fall asleepTo not fall asleep





 

18 year old female dives into a shallow 18 year old female dives into a shallow 
body of waterbody of water



 

Friends notice she hasnFriends notice she hasn’’t surfaced after an t surfaced after an 
appropriate intervalappropriate interval



 

Cousin swims to her and finds her unable Cousin swims to her and finds her unable 
to move, face down in shallow waterto move, face down in shallow water



Basic AnatomyBasic Anatomy



Basic AnatomyBasic Anatomy



Basic AnatomyBasic Anatomy



Terminology Terminology 


 

PlegiaPlegia = complete lesion= complete lesion


 

Paresis = some muscle strength is preservedParesis = some muscle strength is preserved


 

TetraplegiaTetraplegia (or quadriplegia)(or quadriplegia)


 

Injury of the cervical spinal cordInjury of the cervical spinal cord


 

Patient can usually still move his arms using the segments Patient can usually still move his arms using the segments 
above the injury (e.g., in a C7 injury, the patient can still above the injury (e.g., in a C7 injury, the patient can still 
flex his forearms, using the C5 segment)flex his forearms, using the C5 segment)



 

ParaplegiaParaplegia


 

Injury of the thoracic or Injury of the thoracic or lumbolumbo--sacral cord, or sacral cord, or caudacauda equinaequina


 

HemiplegiaHemiplegia


 

Paralysis of one half of the bodyParalysis of one half of the body


 

Usually in brain injuries (e.g., stroke)Usually in brain injuries (e.g., stroke)



Muscle or Sensory Loss?Muscle or Sensory Loss?



Muscle or Sensory Loss?Muscle or Sensory Loss?



Basic AnatomyBasic Anatomy



 

Deep Tendon ReflexesDeep Tendon Reflexes


 

ArmArm


 

BicipitalBicipital: C5: C5


 

StyloradialStyloradial: C6: C6


 

TricipitalTricipital: C7: C7



 

LegLeg


 

Patellar: L3, some L4Patellar: L3, some L4


 

Achilles: S1Achilles: S1



What is and how do you determine What is and how do you determine 
the level of injury?the level of injury?



 

Motor level = the last level with at least Motor level = the last level with at least 
3/5 (against gravity) function3/5 (against gravity) function



 

NB: this is the most important for clinical NB: this is the most important for clinical 
purposespurposes



 

Sensory level = the last level with Sensory level = the last level with 
preserved sensationpreserved sensation



 

Radiographic level = the level of Radiographic level = the level of 
fracture on plain fracture on plain XRaysXRays / CT scan / MRI/ CT scan / MRI



MechanismMechanism



 

Penetrating Injury Penetrating Injury vsvs Blunt InjuryBlunt Injury


 

Acceleration/Deceleration PatternsAcceleration/Deceleration Patterns


 

Always suspect in patients:Always suspect in patients:


 

Neurologic deficitNeurologic deficit


 

UnconciousUnconcious/Altered Mental Status/Altered Mental Status


 

MechanismMechanism


 

Spine TendernessSpine Tenderness


 

When in doubtWhen in doubt…….assume they have one!.assume they have one!









Case PresentationCase Presentation



 

25 25 y/oy/o white malewhite male


 

Fell off the roof (20 feet)Fell off the roof (20 feet)


 

Had to be Had to be intubatedintubated at the scene by EMSat the scene by EMS


 

Consciousness regained shortly thereafterConsciousness regained shortly thereafter


 

Could not move arms or legsCould not move arms or legs


 

Could close and open eyes to commandCould close and open eyes to command


 

Not able to breathe by himselfNot able to breathe by himself––totally dependent totally dependent 
on mechanical ventilationon mechanical ventilation



High cervical injuries (C3 and above)High cervical injuries (C3 and above)



 

Motor and sensory deficits involve the Motor and sensory deficits involve the 
entire arms and legs entire arms and legs 



 

Dependent on mechanical ventilation Dependent on mechanical ventilation 
for breathing for breathing 


 

(diaphragm is innervated by C3(diaphragm is innervated by C3--C5 levels)C5 levels)



 

Early Early tracheostomytracheostomy, rehabilitation, rehabilitation


 

Most mortality after the first 48 hours Most mortality after the first 48 hours 
due to pneumonia or pressure due to pneumonia or pressure 
ulcers/other infectionsulcers/other infections





Case PresentationCase Presentation



 

19 19 y/oy/o white malewhite male


 

Diving accident (shallow water)Diving accident (shallow water)


 

No loss of consciousness No loss of consciousness 


 

Could not understand why he could not move Could not understand why he could not move 
his legs, forearms and hands (he could shrug his legs, forearms and hands (he could shrug 
shoulders and elevate arms)shoulders and elevate arms)



 

BP 75/40, HR 54 BP 75/40, HR 54 bpmbpm


 

Had difficulties breathing and required Had difficulties breathing and required 
intubation a few hours after the accidentintubation a few hours after the accident



MidcervicalMidcervical injuries (C3injuries (C3--C5)C5)



 

Varying degrees of diaphragm Varying degrees of diaphragm 
dysfunctiondysfunction



 

Usually need Usually need ventilatoryventilatory assistance in assistance in 
the acute phasethe acute phase



 

ShockShock



What is the difference between What is the difference between 
spinal shock and spinal shock and neurogenicneurogenic shock?shock?



 

Spinal shock is mainly a loss of reflexes (flaccid Spinal shock is mainly a loss of reflexes (flaccid 
paralysis) paralysis) 


 

Usually not associated with cardiovascular Usually not associated with cardiovascular 
symptomssymptoms



 

NeurogenicNeurogenic shock is mainly hypotension and shock is mainly hypotension and 
bradycardiabradycardia due to loss of sympathetic tonedue to loss of sympathetic tone


 

Decreased SVRDecreased SVR


 

Ensure adequate fluid resuscitation prior to Ensure adequate fluid resuscitation prior to 
vasopressorvasopressor useuse



Low cervical injuries (C6Low cervical injuries (C6--T1)T1)



 

Usually able to breathe, although occasionally cord Usually able to breathe, although occasionally cord 
swelling can lead to temporary C3swelling can lead to temporary C3--C5 involvement C5 involvement 
(need mechanical ventilation)(need mechanical ventilation)



 

The level can be determined by physical examThe level can be determined by physical exam


 

Steroids are Steroids are occasionally occasionally used at this level and used at this level and 
dependent on neurosurgeon and critical care teamdependent on neurosurgeon and critical care team


 

Have been associated with higher septic Have been associated with higher septic 
complicationscomplications



 

Can spare one or two cervical levels in some casesCan spare one or two cervical levels in some cases


 

NOTNOT recommended by ATLSrecommended by ATLS



So what do you expect with a So what do you expect with a 
cervical lesion?cervical lesion?



 

Quadriplegia or Quadriplegia or quadriparesisquadriparesis


 

Bowel/bladder retention (spastic)Bowel/bladder retention (spastic)


 

Various degrees of breathing difficultiesVarious degrees of breathing difficulties


 

NeurogenicNeurogenic and/or spinal shockand/or spinal shock


 

Treatment NecessitiesTreatment Necessities


 

Bowel/Bladder trainingBowel/Bladder training


 

Early RehabilitationEarly Rehabilitation


 

Prevent contractures and muscle Prevent contractures and muscle spacticityspacticity


 

Pulmonary toiletPulmonary toilet



Case scenarioCase scenario



 

22 22 y/oy/o Hispanic femaleHispanic female


 

Motor vehicle accident (hit a pole at Motor vehicle accident (hit a pole at 
60mph)60mph)



 

+ for ETOH and THC+ for ETOH and THC


 

Short term loss of consciousness (10Short term loss of consciousness (10’’) ) 


 

Not able to move or feel her legsNot able to move or feel her legs


 

DTRsDTRs 2+ in BUE, 0 in BLE2+ in BUE, 0 in BLE


 

No bladder / bowel control or sensationNo bladder / bowel control or sensation


 

Sensory level at the umbilicus Sensory level at the umbilicus 



Thoracic injuries (T2Thoracic injuries (T2--L1)L1)



 

ParaparesisParaparesis or paraplegiaor paraplegia


 

UMN (upper motor neuron) signsUMN (upper motor neuron) signs



Case scenarioCase scenario



 

22 22 y/oy/o AfricanAfrican--American femaleAmerican female


 

Motor vehicle accidentMotor vehicle accident


 

Not able to move or feel her legs below Not able to move or feel her legs below 
the kneethe knee



 

Could flex thighs against gravityCould flex thighs against gravity


 

DTRsDTRs 2+ in BUE, 0 in BLE2+ in BUE, 0 in BLE


 

No bladder / bowel control or sensationNo bladder / bowel control or sensation


 

Sensory level above the knee on L, Sensory level above the knee on L, 
below the knee on R below the knee on R 



CaudaCauda equinaequina injuries (L2 or injuries (L2 or 
below)below)



 

ParaparesisParaparesis or paraplegiaor paraplegia


 

LMN (lower motor neuron) signsLMN (lower motor neuron) signs


 

Thigh flexion is almost always Thigh flexion is almost always 
preserved to some degreepreserved to some degree





What is the central cord syndrome?What is the central cord syndrome?



 

Cervical spinal cord involvement with Cervical spinal cord involvement with 
arms more affected than legsarms more affected than legs



 

May occur with trauma, tumors, May occur with trauma, tumors, 
infections, etcinfections, etc



 

Traumatic lesions tend to improve in 1Traumatic lesions tend to improve in 1-- 
2 weeks2 weeks



 

Surgical decompression may be Surgical decompression may be 
indicated if there is spinal indicated if there is spinal stenosisstenosis



Initial ManagementInitial Management



 

ImmobilizationImmobilization


 

Rigid collarRigid collar


 

Sandbags and strapsSandbags and straps


 

Spine boardSpine board


 

LogLog--roll to turnroll to turn



 

Prevent hypotensionPrevent hypotension


 

PressorsPressors: Dopamine, not : Dopamine, not NeosynephrineNeosynephrine


 

Fluids to replace losses; do not Fluids to replace losses; do not overhydrateoverhydrate



 

Maintain oxygenationMaintain oxygenation


 

O2 per nasal O2 per nasal canulacanula


 

If intubation is needed, do NOT move the neckIf intubation is needed, do NOT move the neck



Surgical Decompression and/or Surgical Decompression and/or 
FusionFusion



 

IndicationsIndications


 

Decompression of the neural elements (spinal Decompression of the neural elements (spinal 
cord/nerves)cord/nerves)



 

Stabilization of the bony elements (spine)Stabilization of the bony elements (spine)



 

TimingTiming


 

EmergentEmergent


 

Incomplete lesions with progressive neurologic deficitIncomplete lesions with progressive neurologic deficit



 

ElectiveElective


 

Complete lesions (3Complete lesions (3--7 days post injury)7 days post injury)


 

Central cord syndrome (2Central cord syndrome (2--3 weeks post injury)3 weeks post injury)



Soft and hard collarsSoft and hard collars



Minerva vest and haloMinerva vest and halo--vestvest



Long term careLong term care



 

Rehab for maximizing motor functionRehab for maximizing motor function


 

Bladder/bowel trainingBladder/bowel training


 

Psychological and social supportPsychological and social support


 

Ethical considerationsEthical considerations



Original CaseOriginal Case



Questions?Questions?
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