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▪ Neurological status must be always documented

Spinal Cord Injury 

Level of lesion
Essential for following 
improvement or 
deterioration
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Spinal Cord Injury 
Concepts: 

Spinal shock: 
• Transient flaccid paralysis
• Abdominal breathing.
• Priapism.
• Areflexia (including lack of bulbocavernosus reflex).
• While spinal shock is present (usu <48 h), unable to 

predict recovery.

Neurogenic Shock:
• Caused by an interruption of the sympathetic output to 

the heart and peripheral vasculature.
• Hypotension w/o tachycardia.
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Spinal Cord Injury 
Incomplete or complete cord injury.
• Incomplete: 

• When there is evidence of sacral sensory 
sparing. 

• If there is voluntary contraction of the 
sacrally innervated muscles, the prognosis 
for recovery of motor function is better.

• Complete:
• When it’s no possible to detect any motor or 

sensory function below the level of injury 
after spinal shock ends.
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Spinal Cord Injury 
patterns of incomplete neurological deficits 
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Spinal Cord Injury treatment 
Systolic blood pressure >90 mmHg, oxygen saturation 100%, 
reduction, immobilization, decompression.
Pharmacology of spinal cord injury:
- There exists literature to suggest that high-dose steroids may have an 

effect on facilitating recovery.  ( Eck JC, Spine 2006 ; Kasper C, J Bone 
Miner Res 2005)

- Metylprednisolone 30 mg/Kg MP  ( 1 hour)   + 5,4 mg/Kg/h  for  next 
23h ( if started  < 3 h )

   however , the literature  is somewhat controversial:
- MP treated patients,  have an increase in respiratory tracts infections and 

total infections, compared with those without MP. (Suberviola B, Injury 
2008).  

- Nowadays, routine use currently is not uniformly accepted.

World neurosurgery 150: 1-8, june 2021
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Characterize the fracture 
1. X-Ray.
• Low quality in emergency room, but is the first image!!
• Unconscious patients, should be studied radiographically
• Be carful in evaluation the transition area ( CT, TL and LS).
• 25% of patients with TL fractures have fractures elsewhere.

2. CT.
• CT  seems  the most effective and cost-efficient manner to 

identify fractures of the spine especially bony details.
• Helical CT  is faster  and no munch more radiation than Xray.

3. MRI.
• The best image of soft tissue:

• Neural elements.
• Ligaments,
• Intervertebral discs
• Epidural space.
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Case example 

61 year-old male. 

Car accident. 

Pain in thoracolumbar 
area.

Initially evaluated in the 
emergency room as a 
compression fracture of L1 
lower endplate.

Conservative treatement.
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Denis Classification (1983).
▪ Still in use in many centers.
▪ Based on mechanism of injury.
▪ Supported the three-column theory and found that the 

middle column is the main  determinant of mechanical 
stability of the thoracolumbar region of the spine.  



#EFORT2025

Magerl/AO Classification (1994/2016)
• Based in pathomorphological criteria of  

injury and instability
• Three groups:
  A: Compression (66%) 
  B: Distraction  
  C: Fractures-dislocation or traslation 
   
Magerl et al. Eur Spine J. 1994.

- Revised 2016 adding neurological status and 
modifiers.

- Describes more than 50 subgroups of fractures.
- Their complexity has yielded low inter-and 

intraobserver agreement.
- Difficult to use in daily clinical practice.
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TLICS Classification (2005)

Based on 3 parameters
-      Injury morphology 
- Neurological status 
- Integrity  of the posterior ligamentous complex (fundamental 

for clinical decision making in Th-L trauma).

By Consensus:  < = 3        Conservative treatment
                            = 4,5       grey area   “ treating physician’s discretion”
                            = > 5        surgical treatment 

Spinal Trauma Study Group (STSG)
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Case example.

• 22 year-old male.

• Mountain-Bike accident.

• Thoracolumbar pain.

• Frankel/ASIA impairment scale: E.
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Case example.
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Case example.
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Case example.

• Treatment for this fracture?
• Needs surgery ?Timing ? 
• Possible complications?
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Case example.
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Surgical Treatment 
➢ Which fractures need surgery ?
      - Flexion-Distraction fracture (three columns injury)
      - Fractures dislocations (bony and ligamentous   
injury, three columns)
       - Burst fracture  (disruption posterior 
osteoligamentous complex, loss of 50% height, canal 
occupied > 50% )
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Treatment: Stabilization 

1- posterior instrumentation : 
•  Posterior pedicle screw fixation (most popular technique ) 
•  The number of levels depends of severity injury

2- anterior reconstruction ??????
• Strongly considered  in comminute or fragmented  anterior column  

unable to load sharing.
• In TL or lower lumbar spine due to the need  to maintain biomechanical 

integrity and normal sagittal alignment.
• To prevent instrumentation failure (pull-out), loosening  or breakage.

➢ How do we stabilize the fracture?
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Case Example 

37-year-old woman. High energy 
car accident. Normal neurological 
evaluation.

How can we decide if these 
fractures needs an ANTERIOR 
SUPORT?
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Case Example 
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Case Example 
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Treatment: decompression 
The degree of canal compromise has been shown to correlate poorly with neurological deficits.

- Incomplete neurological injury
- Progressive neurological injury 
-    Complete neurological damage: No decompression

Recommended approach for decompression:
          Above L2                          anterior approach 
          Below L2                          posterior approach
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Treatment: Timing 

- Urgent  < 24 h 
          - progressive neurological deficit
          - unreduced spinal dislocation with SCI
          - severe deformity limiting position or care

- Early 24-72 h  
         ?????
-   Delayed  > 72 h 
          

Benefits of early surgical  fixation:
- Improve neurological outcome  
- Limit secondary spinal cord injury
- Decrease major complications 

(pneumonia, less ventilation day)     
- Shorten hospital days 
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Upper cervical Trauma 
1. Atlas fractures (C1)

-Common and neurological injury is rare 
     -Classic Jefferson (burst fracture bilateral ant/post arch C1)
     -Long term stability depends healing transverse ligament
     -Unstable Jefferson # surgical option should be considered

2. Axis fractures (C2)
     - Odontoid fractures are the most common C2#
     - Anderson and d’Alonzo classification.

Fractures of the odontoid process of the axis. 
Anderson,L.D.; D'Alonzo,R.T.J.Bone Joint Surg.Am., 
1974, 56, 8, 1663-1674,

http://www.refworks.com.floyd.lib.umn.edu/Refworks/~0~
http://www.refworks.com.floyd.lib.umn.edu/Refworks/~0~
http://www.refworks.com.floyd.lib.umn.edu/Refworks/~0~
http://www.refworks.com.floyd.lib.umn.edu/Refworks/~2~
http://www.refworks.com.floyd.lib.umn.edu/Refworks/~2~
http://www.refworks.com.floyd.lib.umn.edu/Refworks/~2~
http://www.refworks.com.floyd.lib.umn.edu/Refworks/~2~
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Upper cervical Trauma 
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Hangman’s fracture

Levine AM, Edwards CC: The management of traumatic spondylolisthesis of the axis. J Bone Joint Surg Am 1985; 67:217-226

Type I: conservative C-collar.
Type II and III: posterior fusion

Open reduction and C1-C3 fusion
Direct pars repair and C2-C3 fusion
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Hangman’s fracture
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Subaxial Cervical Fractures 

▪ 1-Compression–flexion

▪ 2-Vertical compression 

▪ 3.-Distraction-flexion 

     -Stage I-facet subluxation 

     -Stage II unilateral facet dislocation

     -Stage III bilateral facet dislocation <50%

     - Stage IV bilateral facet dislocation >50%
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Subaxial Cervical Fractures 
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▪ Lorem Ipsum

– Lorem Ipsum

• Lorem Ipsum

– Lorem Ipsum

Lorem Ipsum 

Lorem Ipsum

Main Title gsalobru@gmail.com
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