Aims / Objectives

* Be familiar with the main causes of spinal injury

« Be familiar with the presenting features of spinal cord injury including
spinal shock, neurogenic shock and autonomic dysfunction

o - % ¥ * Explain the initial physiological consequences of spinal cord injury on
the cardiovascular and respiratory systems

* Explain the concept of complete and incomplete spinal cord injury

* Explain the initial management and investigation of patients with
spinal injury

Spinalvl_gjuries
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ance in the Trauma Patient

Suspecting Spinal Injury Goals of Spine Trauma

* Mechanism of Injury * Protection

* Unconscious * Detection

« Neurological Deficit * Optimize conditions for neuro
recovery

* Spinal Pain / Tenderness * Maintain / restore spinal alignment

* Minimize loss of spinal mobility

* Obtain healed and stable spinal
column

* Rehabilitation

* ##s = Manage the ass soft tissue
injury




GBASS BASCIS

The Management of Traumatic Spinal Cord Injury

Immobilise Entire Spine* - The Old School...

*Caveats

- Pre existing spinal
deformity — ank spond
- Head / Facial Injuries
putting patient at risk

- Aggitated / Combative
patient I~ N

The Spinal Board

* Transport device
* Remove ASAP
* Regular log rolls

* Risk of pressure sores
* Same goes for some collars...

Management Spinal Injury

* ABCDE / ATLS / ETC Approach (not typical H&Ex)

* Protection - THINK SPINAL CORD INJURY
* Maintain airway with spine control
* Always aim to have a team of 6 for transfers (min 4 for log rolls)

* Detection

* Level of injury

‘Agree spinal plan with ICU Consuitant & record in CIS.

* Complete or Incomplete cord injury

* Spinal or Neurogenic shock

* Management
* Conservative or Surgical treatment
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Assessment - Spine

* History
* Pain
* Mechanism
* Immediate post injury neurology
* Associated injury
* Examination
* Log roll
* Tenderness / Gap / Step
* Marked spasm

* Spinal cord function incl PR / DRE
* Imaging




Examination - Spine Log Roll - “3 over 3 under” - No Arms Crossing

« Complete / Incomplete SCI
* Sensory level
* Sensory modality
* Motor level
+ Sphincter tone
* Bulbocavernosus reflex
* SCl in the Unconscious Patient
* Flaccid areflexia
* Diaphragmatic breathing
* Pain response above clavicle
* Bradycardia / Hypotension
* Priapism

Sia 'ACADEMY MAScIP MASCIP HUNTLEIGH

HUNTLEIGH Sia "ACADEMY

\CUTE TETRAPLEGIC SPINAL LOGROLL - Method 1 ACUTE TETRAPLEGIC SPINAL LOGROLL - Method 2

Log Roll - “5 vs 4” - Arms Crossing

“Shock” Spinal “Shock”

« Refers to a state of inadequate organ perfusion and tissue oxygenation * Refers to the flacid paralysis, areflexia and lack of sensation secondary
to physiologic spinal cord “shut down” in response to injury

* Usually resolves within 24 hours when reflex arcs caudal to injury

* Hypovolaemic — Haemorrhagic or fluid loss

return
* Tension Pneumothorax * Lowest that can be tested clinically
* Cardiac Tamponade * bulbocavernosus reflex
* Cardiogenic
* Neurogenic * Importance of spinal shock
« Septic . it‘lnejt‘errymining hether a patient has a plete or i plete spinal cord

* Anaphylactic /
py Pump Failure (incl Obstru-"ive)

Circulatory Failure
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Neurogenic Shock

« State of inadequate tissue perfusion and oxygenation due to:

* Reduced sympathetic outflow (T1-L2) with resultant unopposed vagal
tone

* Hypotension due to loss of blood vessel tone with resultant venous
pooling

* Bradycardia due to reduced cardiac stimulation

« distinguishes neurogenic shock from other types of shock (e.g. hypovolaemic,
cardiac, anaphylactic) - caveat - end stage / catastrophic hypovolaemic shock

Spinal Cord Injury

* Incomplete spinal cord injury means that there is some function caudal to

the injury

* In general, the greater the function the faster the recovery and better the
prognosis

« Cord syndromes are forms of Incomplete SCI
+ Central Cord Syndrome, Anterior, Posterior and Brown Sequard

* Sacral sparing after spinal cord injury
* the presence of sacral sensation, voluntary rectal tone and great toe movement
* indicates intact long tract neurones and the potential for recovery

* Prognostic for predicting recovery except in lesions involving the conus
medullaris or cauda equina

Pathophysiology SCI

* Transient Neurapraxia
* Oedema
* Haemorrhage

* Transection

Spinal Cord Injury

* Primary (at the time of injury)
« Secondary (occurring after the injury)

* Complete spinal cord injury

* no sensation or voluntary motor function below the level of the injury

* It can only be confirmed gfter the resolution of spinal shock when reflex
activity has returned

« The level of the injury is defined as the first with useful partial neurological
function >3/5

* The overall prognosis for recovery of neurological function in complete
lesions is poor

Pathophysiology SCI

* Primary injury:
* Initial insult to cord
* Local deformation
* Energy transformation

* Mainly COMPRESSION

Pathophysiology SCI
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Clinical Instability

* The loss of the ability of the spine under normal physiological loads to
maintain its pattern of displacement so that there is no initial or
additional neurological deficit, no major deformity and no

incapacitating pain

Stable ¢mmsmmmm) Unstable

Spinal Injury Screening

* Clinically
* Cooperative patient
« Alert and orientated
* Able to concentrate on spine
* Normal neurological exam
* No spinal pain or tenderness

* No pain or tenderness with
voluntary movement

Spinal Injury Screening

« Lateral Cervical X-Ray
* Detects 85% cervical fractures

* Image the entire spine

* Altered consciousness or symptoms
* Radiological imaging required
* Presume the spine is unstable
* Protect

* 10% with one fracture have another non contiguous injury

* Reality — Polytrauma patients get a panCT

Biomechanics

Flexible |
* Anterior Column

* Vertebral bodies
* 80% Load
* Compression

Rigid
* Posterior Column
* Everything behind the vertebral bodies
* 20% Load
Flexible * Tension

Spinal Injury Screening

Canadian C-spine Rule . National Emergency
X-Radiography Utili:

i
Study (NEXUS) Criteria

4 Meets all low-risk criteria?

1. No posterior midline cervical-spine tenderness
2. No evidence of intoxication

3. Anormal level of alertness

4. No focal neurologic deficit

5. No painful distracting injuries

Wj Possible Spine Injury

r F £y
| Able to ROTATE neck actively?
i e

NO

s

B Radiography

No Radiography

Orthopaedic Principles




Don’t Forget This Slide...

CT Indications — “AB and CT”

* Poly trauma — CT Head to Hips

* Plain Radiographs have failed to visualise all the cervical spine
 Cervico-thoracic junction
* Intubated patient (no odontoid peg view) — continue brain CT down to C3

* Plain Radiographs show injury
« Confirm and further categorise extent of injury

MRI in Spinal Trauma

 Overview for exclusion of injury in difficult cases (ankylosing spondylitis)
* Ligamentous injury
* Unexplained neurology

* Prognosis in neurological injury
* Compression vs oedema vs haemorrhage vs transection

* Is surgical fixation safe?
* Extruded disc may be made worse by surgical manipulation / Other discs ligaments
may be injured

Orthopaedic Principles

Get
Orthognal
Views

Erect XRs

* Normally after discussion with specialist
* Load bearing - physiological

* Normally done in collar

« Useful adjunct after a CT showing a “stable injury” — checks for
development of load bearing deformity and ligament injury (cf def of
instability above)



Dynamic XRs
* Normally after discussion with specialist
* Physiological

* Normally done at 2 weeks post injury to check for stability or after
treatment in a collar to ensure no latent instability

* Flexion and Extension X-Rays
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A~This is governed by local pratocols

B~ This means: normal mental status, not intoxicated, no language
barrier, no distracting injury. Distracting defined as preventing
participation in a tharough and relable physical exam.

€.~ This means: normal active range of motion, absence of midiine

cervical pain/tendernass, focal neurologic deficit, or spine deformity.

Examinable, asymptomatic patients do not need imaging to discontinue ¢
Consider CTi

energy transfer mechanisms, concurrent me

at the extremes of age. Patients with persist

normal diagnostic neck CT should prompt a

nditions, or patients.
gical deficit with
neck MRL

D - High-resolution (64-slice, <3mm thickness) CT with muliplanar
reconstructions has replaced plain x-ray as the standard raciographic
evaluation of the c-spine.

Should be referred for spine consultation. Some c-spine
associated with Increased risk of blunt CV injury and should
lgated with a neck CT angiograr,

F - Abnormal CT with significant fingings other than bony fractures should
be further Investigated with a diagnostic M.

elines recommend the discont nuation of SMR in obtunded
anormal screening neck CT. The NPV of a high-quality
screening neck CT in excluding unstable Injuries approaches 100%. C-
collars may also be discontinued in intoxicated patients with a narmal
CT. Check out ous

this lterature.
H - Discontinue SMR. There is an option for a comfort collar for neck

1~ Maintain SMR and obtain spin consult, L



Other Protocols

figure 1.
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Cervical Spine Clearance in Critical Care

{ Get G imaging of spine ) ]
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Acute Consequences SCI
* (Paralysed...)

* Inadequate ventilation

* Abdominal evaluation compromised

¢ Occult compartment syndrome

SPINAL CLEARANCE FLOW DIAGRAM

Use this flow chart I
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Balance of risks in unconscious patient without CT evidence of spinal injury.

Risks of removing cervical collar while unconscious or sedated

A

CERVICAL SPINE CLEARANCE PROTOCOL:
TRAUM. IENTS
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Gesnce

Spinal Cord Injury (SCI)
British Orthopaedic Association
* Of 569 patients admitted to Spinal Cord Injuries
Centre in UK:

* 9% missed at presentation

* 5% experienced further avoidable deterioration

* % of those missed had significant head injury
 Multiple Fractures in 5%
* Use of Steroids

* NOT recommended

THE INITIAL CARE AND TRANSFER OF
PATIENTS WITH SPINAL CORD INJURIES

Published by the Brish Ortbopaedic Assoinion, January 2006

Management Spinal Injury

* Treat life threatening injuries first
* Ventilation and Oxygenation

* Maintain blood pressure

* Maintain spinal cord perfusion



* In Major Trauma:

* Haemorrhagic shock until proven
otherwise

* Consider neurogenic shock

* Monitor urine output

Management Spinal Injury

* ABCDE / ATLS / ETC Approach (not typical H&Ex)

* Protection - THINK SPINAL CORD INJURY

* Maintain airway with spine control
* Always aim to have a team of 6 for transfers (min 4 for log rolls)

* Detection
* Level of injury

+ Complete or Incomplete cord injury
« Spinal or Neurogenic shock

* Management
+ Conservative or Surgical treatment
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Hypotensive Bradycardic...

Conservative

* “Stable” Injuries
* Radiological Parameters
* Normal physiological load: No Neurological
Deficit / Deformity / Pain

* Some Polytrauma patients
* Unfit for surgery

Spinal Surgery
It's like removing \lﬂll‘l‘u hendy spine..

¢
4
;

o

and replacing it with a metal pole!




Indications for Surgery - DRS Strong Indications Operation

* Decompression * Indications for decompression

« Spinal cord / nerve roots * Worsening neurological deficit in the presence of demonstrable neural compression

« Indications for stabilisation

* Realignment All may require fusion > 2
« Correct deformity « All cases requiring decompression
« Stabilisati Require Instrumentation * Unstable fractures +/- malalignment
abllisa '3" * Complete I is disruption iated with dislocation
* Prevent / Treat Instrumentation increases A g o % = s i
5 .
1% NeurologicalaRbe /derormity/ i fiion Patient with complete neurological deficit and neurological compression

+/- malalignment
* +/- Multiply injured patient
* (Open fracture)

+ (Non fusion technology form of “stabilisation")

Relative Indications Operation

* Decompression surgery (+ stabilisation)
* Dynamic neurology
* Static incomplete neurology in presence of demonstrable neural compression

* Stabilisation surgery
* Loss of anterior body height >50%
* Kyphosis >20-30 degrees
* Canal stenosis>50%
* Disruption of posterior ligamentous complex

10



LEFT

AS POSSIBLE

S sl e

11



Complications SCI

e Autonomic Dysietlexm =

* Postural Hypotension

* DVT / PE

* Autonomic Dysreflexia
* Renal Failure

* Pseudo-obstruction

* Sexual Dysfunction

* Pressure Sores

* Psychological Problems

Summary

Covered:
* main causes of spinal injury
* presenting features of spinal cord injury including spinal shock,
neurogenic shock and autonomic dysfunction

« initial physiological consequences of spinal cord injury on the
cardiovascular and respiratory systems

* concept of complete and incomplete spinal cord injury
« initial management and investigation of patients with spinal injury
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Thank you
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