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Objectives

* Introduction to spinal cord injury (SCl) & epidemiology
 Define spinal shock

* Describe the etiology & pathophysiology of spinal shock
e Distinguish spinal shock from neurogenic shock

* Describe the clinical evaluation of acute traumatic SCI
* ISNCSCI (ASIA) exam brief overview

* Medical management of spinal shock following acute SCl
* Recovery from spinal shock & ongoing debate



Introduction

* SCI is a common injury in
the U.S.

* Incidence of 54 million
persons / year

* Approximately 280,000

living survivors of traumatic
SClas of 2017 in U.S.

* Nontraumatic SCI
prevalence is more unclear,
but is likely even more
common







Acute SC| Pathophysiology: A 2-Step Process

Primary Injury Secondary Injury
* Immediate effect of traumatic e Occurs minutes to hours after
forces primary injury
* Compression * Ischemia
* Contusion * Hypoxia
* Shearing * Inflammation/edema
e Penetration  Excitotoxicity, free radicals
* Kinetic (i.e. energy from bullet)  Disturbance of ion homeostasis

* Apoptosis



What is “Spinal Shock?”

* Sudden, transient loss of spinal cord function below the neurologic
level of injury after an acute SCI

* Flaccid paralysis, anesthesia, absent bowel/bladder control, areflexia
» Definition is controversial
* No overarching consensus over when spinal shock actually “ends”

* Must be distinguished from neurogenic shock



| Spinal Shock | Neurogenic Shock

Definition

Mechanism

Motor
BP
Pulse

Bulbocavernosus
reflex

Immediate transient loss of cord
function (motor, sensory) and
reflexes below injury level

Peripheral neurons unresponsive
to brain stimuli 2/2 cord injury

Flaccid paralysis
Variable (typically hypotension)
Variable (typically bradycardia)

Absent

Sudden loss of sympathetic
nervous system signal pathway

Autonomic pathway disruption ->
loss of sympathetic tone &
vasodilation, hemodynamic
instability due to sympathetic-
parasympatheticimbalance

Variable
Hypotension
Bradycardia

Variable



Acute Evaluation

* Primary assessment

* Airway, breathing, circulation,
disability (neuro)

Immobilize spine (C-collar,
backboard w/supportive blocks)

Ventilation support (mechanical
vent vs intubation)

Fluids™
Urinary catheter placement
Neurologic exam
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ASIA Impairment Scale

Complete No motor, no sensory, no sacral
sparing

Incomplete No motor, sensory only

Incomplete 50% of muscles LESS than grade 3
(can’t raise arms or legs off bed)

Incomplete 50% of muscles MORE than grade 3
(can raise arms or legs off bed)

Normal Motor and sensory function are

normal




Plain radiographs (XRAY) | Rapid assessment of alignment, fractures, & soft tissue swelling

AP, lateral, open-mouth ondontoid view (C spine), swimmer’s view
Typically not sufficient for initial evaluation

Can sometimes miss fractures

Computed tomography
(CT)

Magneticresonance
imaging (MRI)

Higher sensitivity than plain films for fracture detection
Can be done without moving patient out of supine

Rule out head injury

Often prioritized over XRAYs

Lower sensitivity for spinal cord pathology than MRI

Superior to CT for soft tissue & intra-cord pathology (i.e. hemorrhage)
Indicated if suspecting SCl with negative CT scan

More technically difficult to perform

Contraindicated for pacemaker, metallic foreign bodies, etc.

No radiation






Medical Management of Spinal Shock

Hypotension, Respiratory Bowel & Bladder
Bradycardia complications Dysfunction

Venous Pressure injury
thromboembolism, prevention & other
PE prophylaxis
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Hypotension, Bradycardia

Due to autonomic dysregulation & imbalance

MABP goal: 8smmHg—-gommHgfo first 7 days after
SCI

Fluids (avoid overload!)

Norepinephrine
| 0 h q Dopamine
notropic therapies Phenylephrine

Midodrine, Desmopressin

Atropine & pacing for bradycardia (Ca-Cg)



Respiratory
Complications

Common pulmonary complications
include:
* Respiratory failure

* Increased RR, declining
forced vital capacity, rising
pCO2, falling pO2

* Pulmonary edema
* Pneumonia
* Pulmonary embolism

* Tracheostomy

* Done within 7-10 days
unless able to extubate

* ASIA A SCI more likely to
require tracheostomy
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Do nal lie an lubing

Hang baq on frame of bed

Paralytic ileus: Decompression with NGT. Once resolved, Urinary catheter placement (i.e. foley)

in enteral nutrition. - . . N
begin enteral nutritio Transition to intermittent catheterization if able (usually after

transfer to rehab)



Venous
Thromboembolism
(VTE), PE

e DVT occurs in 50%-100% of
untreated patients after TSCI

e @Greatest incidence between 72
hours & 14 days

* Riskis not affected by level or
severity of SCI

* All SCI patients should have DVT

prophylaxis if not contraindicated




Pressure Injury Prevention

Pressure Ulcer Staging
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Other Prophylaxis & Management

e Gastric ulcer prophylaxis
* Proton pump inhibitors x 4 weeks

* Pain Management

e Multimodal

e Usually require medications & non-pharmacologic approaches

* Post-operative use of opiates may be indicated

* |V pain medications considered NOT compatible with most ARU settings

* Temperature control (esp. in cervical SCI)

e Poikilothermia

e Absence of vasomotor control, sweating below lesion



Additional
Considerations

No specific pharmacologic
therapy is available to treat SCI
or spinal shock.

* Glucocorticoids are generally
NOT recommended in acute SCI

Surgery is indicated for
significant cord compression &
deficits, but optimal timing is
not clear

Autonomic dysreflexia
Orthostatic hypotension
Nutrition & weight
Mental health needs

Posterior Cervical Spine Surgery



Therapy Interventions: PT, OT, SLP, Nursing,
Psychology




Phases Of Recovery from Spinal Shock

m Features/Characteristics

Ph 1 Areflexia -> Delayed plantar reflex (S1) -> bulbocavernosus reflex (S3-S5) ->
ase . :
abdominal wall -> cremasteric reflex (L2)
(0-24 hours) Sympathetic dysfunction -> bradyarrhythmia, AV block, hypotension
Phase 2 Cutaneous reflexes emerge more |
Deep tendon reflexes (DTRs) remain absent
(1 — 3 days)

Phase 3 Short axon & synaptic growth

Deep tendon reflexes usually return
(4 days -1 month) Babinksi sign may appear

phase 4 Long axon & synaptic growth
Reflexes become hyperactive

(1 - 12 months) Malignant hypertension & AD may appear



When does spinal shock actually “end?”

e Usually lasts for days or weeks after SCI
* Average duration: 4-12 weeks, or longer

* Definition & pattern of reflex recovery is debatable & controversial
* Lack of consensus defining cessation
* Not all reflexes are uniformly depressed in each patient
* Reflex recovery is individualized

* Resolution over days to months -> slow transition to spasticity &
return of UMN signs



Patient Education?

e Currently there is no actual
consensus on when spinal
shock ends

e Consider spinal shock &
recovery on an
individualized basis

e Spinal shock may last 4-12
weeks, or longer

* Distinguish from neurogenic
shock!
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