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Overview

1. When and Where
2. Classifications
3. Radiological evaluation
4. Clinical evaluation
5. Medications, BP and DVT 

management
6. Treatment Goals
7. Non operative 
8. Timing of surgery
9. Operative
10. Cases



Prevalence

• 7% of all blunt trauma
• 50-90% of yearly 200,000 spinal 

fractures in the US
• 25% have SCI
• A great number has other 

visceral and bony injuries

• Rigid T1-T10 + junctional T10-L2 + flexible L3-L5



Thoracolumbar Spine - Basics

Three biomechanical regions

T1-T8:
• relatively rigid (ribcage)
• kyphosis
• flexion injury pattern predominates

T9-L2:
• transition: immobile – mobile
• transition: kyphosis – lordosis
• most injuries occur here

L3-sacrum:
• mobile, lordosis
• axial load Injuries predominate



Role of classifications

1. Improve communication amongst physicians
2. Assist in decision making
3. Expected outcomes
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 1994 Magerl & AO Spine
 2005 TLICS
 2013 AO Spine Trauma Knowledge 

Forum



Why so many?



The perfect classification…
• Validity
• Reliability (intra- and inter 

observer)
• Accurate
• No Ambiguity
• Easy to use
• Morphology vs biomechanical 

injury Mechanism
• Neurological compromise
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Sir Watson-Jones
• 252 fractures
• 7 types based on XR morphology
• - simple wedge
• - comminuted fracture
• - fracture-dislocations
• Tx: hyperextension cast for all but 

dislocations for which there was 
open reduction followed by 
casting 

Watson-Jones R. The results of  postural 
reduction of  fractures of  the spine. J Bone 
Joint Surg Am 1938;20:567-58 
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It consists of  a horizontal 
splitting of  the neural arch…
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Same 3 categories as Sir Watson-Jones:
- Simple wedge
- Comminution
- Fracture-dislocation
-He added Dr. Chance’s flexion injury from the year prior



- Really interested in outcomes
- His patients were mostly coal miners
- Perfect result was going back to mining full time
- He suggested that some fractures were unstable and 

there was a risk of  increased deformity and possible 
cord injury with functional activity

- Stable fractures bedrest for 3-4 weeks
- Unstable fractures bedrest in plaster for 4 months



- 152 patients
- 30% returned to full mining (50/152)
- 50% of  those who returned to full mining had 

deformity (24/50)
- Good functional result did not require good alignment
- Early mobilization for stable, extended bedrest for 

unstable
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- Separated spine into two columns: anterior weight bearing and              
posterior tension-bearing column 

- Stressed the importance of  posterior elements. 

- If  destabilized, consider surgery

- Patterns of  neurological deficits and prognosis for recovery 



Slice fracture

1. Pure flexion which causes a wedge fracture which is 
stable. 

2. Flexion-rotation which produces an unstable fracture-
dislocation with rupture of  the posterior ligament 
complex, separation of  the spinous processes, a slice 
fracture near the upper border of  the lower vertebra, 
and dislocation of  the lower articular processes of  the 
upper vertebra. 

3. Extension which causes rupture of  the intervertebral 
disc and the anterior common ligament along with 
avulsion of  a small bone fragment from the anterior 
border of  the dislocated vertebra. The dislocation 
almost always reduces spontaneously and is stable in 
flexion. 

4. Vertebral compression which results in a fracture of  
the end plate as the nucleus of  the intervertebral disc 
is forced into the vertebral body and causes it to burst 
with outward displacement of  fragments of  the body. 
Since the ligaments remain intact this comminuted 
fracture is stable. 

5. Shearing which results in forward displacement of  the 
whole vertebra and an unstable fracture of  the 
articular processes or pedicles.
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- Only the junction 
- No neurological damage unless posterior elements 

involved
- Two columns: Vertebral body and Canal
- Laminectomy makes injury worst by destabilizing further
- Stable (wedge and stable burst)
- Unstable (posterior element dislocation)
- If  unstable operative approach of  stabilization (posterior)
- If  anterior column grossly unstable, reconstruct
- 11 cases



- Two columns: Vertebral body and Canal
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- He thought that posterior elements injury alone 
does not cause instability
- Disruption of  middle column (PLL and annulus) 

make the fracture unstable
- Three degrees of  instability: mechanical, 

neurological, both
- First to use CT to classify injuries
- Surgery is the treatment of  choice for ALL burst 

fractures
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McCafee et al.
Six injury patterns:
- Wedge-compression fracture
- Stable burst
- Unstable burst
- Chance
- Flexion-distraction
- Translational
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Ferguson and Allen
- Ferguson and Allen Combines 

the work of Denis and McAfee 
and et al.

- Mechanistic classification to 
clarify pattern

- Most injuries are result of: 
Compression
Tension

- Torsion
- Translational forces
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Load Sharing Classification

Devised method of predicting 
posterior failure

• 1-3 points assigned to the variables 
below

• Sum the points for a 3-9 scale
<6 points posterior
>6 points anterior



100 years of Classifications 
 1938 Sir Watson Jones
 Chance 1948
 1949 Nicoll
 1963 Holdsworth
 1968 Kelly and Whitesides
 1983 Denis
 1983 McAfee
 1984 Ferguson & Allen
 1994 McCormack & Gaines
 1994 Magerl & AO Spine
 2005 TLICS
 2013 AO Spine Trauma Knowledge 

Forum



100 years of Classifications 
 1938 Sir Watson Jones
 Chance 1948
 1949 Nicoll
 1963 Holdsworth
 1968 Kelly and Whitesides
 1983 Denis
 1983 McAfee
 1984 Ferguson & Allen
 1994 McCormack & Gaines
 1994 Magerl & AO Spine
 2005 TLICS
 2013 AO Spine Trauma Knowledge 

Forum



53 types

- Last in the descriptive 
era

- Highly detailed
- Based on 1445 cases
- Based on 2 column 

concept
- Compression
- Distraction
- Axial torque
- Intrarater
- Interrater
- no data on stability
- No treatment decision
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- A parameter can be scored 0-4 points 
and the total score is the sum of these 
parameters with a maximum of 10 
points.

- The total score predicts the need for 
surgery as is shown in the TLICS 
algorithm. 

- A total of more than 4 points indicates 
surgical treatment.

- The integrity of the posterior ligamentous 
complex plays an important role in the 
TLICS. Sometimes it will be possible to 
determine PLC injury on CT, but MRI 
may be necessary.



Morphology not mechanism



CT features of  PLC pathology are:

- Widening of  the interspinous space.
- Avulsion fractures or transverse fractures of  spinous 
processes or articular facets.
- Widening or dislocation of  facet joints.
- Vertebral body translation or rotation.

When the PLC is definitely injured on CT, it can already be 
scored as 3.



If  no dislocations or disruption on CT

3 points
Loss of  normal low signal intensity of  the ligamenta flava or 
supraspinous ligaments on T1 and T2.

Indeterminate: 2 points
Edema without clear rupture; high signal intensity of  the 
interspinous ligaments or along the facet joints on T2 STIR.



- Better interobserver reliability AO
- First to inform about patient care
- Practical
- Comprehensive
- Drawback is the feasibility of MRI for 

PLC
- Generalized recommendations
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53 types

- AO Spine Trauma Knowledge Forum
- Improve upon AO/Magerl and TLICS
- Based on 3 parameters: fracture morphology, Neurological status and clinical modifiers
- Morphology simplified Magerl scheme
- Multilevel classified by individual spinal level (i.e. L1-L2 type B2 with L3 A4)
- From 53 types to 9
- Case specific modifiers
- Reliability studies k 0.64 and k 0.77
- Initially did not include treatment recommendations
- After validation 74 Spine Surgeons established a hierarchy of  severity
- TL AOSIS in 2015
- TLISS 2015









53 types

- TL AOSIS in 2015
- 100 surgeons from around the world
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- TL AOSIS in 2015
- 100 surgeons from around the world

- <4 Trial non operative
- >5 Early operative 

intervention
- 4 or 5 either treatment based 

on modifiers and surgeon’s 
preference



- TL AOSIS in 2015
- 100 surgeons from around the world

Turn non-operative case to surgical case and vice 
versa

• Open fractures
• Overlying bums
• Inability to brace
• Ankylosing spondylitis / DISH1 Metabolic bone 

disease
• Sternal fracture
• Multiple rib fractures at same or adjacent levels 

as fracture
• Multiple trauma
• Coronal plane deformity
• Severe closed head injury
• Age/ General health



An ideal classification would be:
• Simple
• Include vast majority of injuries
• Reflect mechanism of injury
• Correspond to anatomic pathology
• Determine treatment options
• Determine prognosis

Classification of Fractures



How to Treat Thoracolumbar and Lumbar 
Fractures

Compression Fractures
• No Brace for majority
• Brace vs Posterior instrumentation for 

multilevel ?
Stable Burst Fractures
• No Brace for majority, brace for 

minority
• Surgery (usually posterior) for 

multilevel or concomitant injuries



Thank you!



Questions?
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