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M echanisms and Classifications of Thoracolumbar Fractures

Byung-Joon Shin, M.D.
Department of Orthopedic Surgery, Soonchunhyang University Hospital
— Abstract —

The goals of treatment of thoracolumbar injuries are to provide an adequately decompressed spinal canal and painless, stable,
satisfactorily aligned spinal column. To achive these goals, appropriate treatment is essential and accurate diagnosis of the spinal
column injuries is the base to decide the treatment method. Classifications of fractures of the spinal column are standardly based
on one of three variables: presumptive mechanism of injury, the fracture pattern and location, and the degree of fracture frag-
ment displacement. Any classification scheme should ideally address both the skeletal and neurologic injuries, thereby offering a
composite picture of the nature of any specific injury. Although there is no current classification that provides such a complete
description, major advances in the catagorization of thoracolumbar injuries have occurred. Useful classifications are three col-
umn concept of Denis, comprehensive classification of Magerl et al and load sharing classification of McCormack.
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Table 1.

Boehler 1929 mechamism of injury 5
Watson-Jones 1931 ) ’
Nicoll*® 1949 bony gap, disc
Decoulx-Rieunau® 1958
Holsworth® 1963
Kelly and Whitesides? 1968 ‘spinal column’ .
Roy-Camille 1970 disc annulus , PLL, pedicle ‘intermediate vertebral seg-
ment’ .
Louis 1973 three column system Denis three column pos-
terior column , column column
instability
Denis® 1983 three column concept
McAfeg" 1983 three column concept  moment of force
Ferguson and Allen” 1984 mechanistic classification
Farcy® 1990 three column concept 6 3
Mager|® 1994 AO compression, distraction, rotation
McCormack® 1994 load sharing
1983 Denis? CT (compression fracture),
col- (burst fracture), (seat-belt injury), -
umn (anterior column) (fracture-didocation) 4 (major
\ 12, , spinal injury) , ,
(middle column) , 12, , (minor spinal
, (posterior column) , , injury)
] 1. (compression fracture)
Denis
(anterior
wedge fracture) (lateral com-
, pression fracture)
4
A :
,B
C ,D
Denis
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) MRI
50% . Guerra w0
B
50% 1/3
20 MRI
19
Willen 2 A
(burst fracture)
B D
, 210, Fredrickson 9
3. (seat-belt injury)
1)
. C - -
Denis 5 A . Denis
; (hinge)
C -
Denis 2 4
.C
,D
A
- .E 1 Chance
,B
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D
2 Holsworthtv
(dlice)
(shear injury)
(sagittal tomogram), ,
(PA shear)
(AP shear)
4. - (fracture-dislocation Injury) ’
(locked
- facet)
- (flexion-distraction injury)
Denis3
McCommack OO0 OO OO OO
- (load sharing classification)
McCormack 2 (short-segment)
' (load shar-
Table 2. McCormack

30% 1

( CT) 30~60% 2

60% 3

1

( CT) 50% 2mm 2

50% 2mm 3

3 1

( 4~9 2

10 3
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ing capacity)
1,23
(Table 2).
(short segment fixation)
Margerl OO OO
Margerl AO
B , C 3
(group)
2~3 (subgroup)
, (Table 3).
VA C
1. (primary fracture type)
A
B L
verse plane)

(type)

(trans-

A
B
C
2. (fracture groups)
1) AO O (type A groups)
(group)
1 (impaction fracture)
2 (split fracture)

(hairline crack)
(pincer fracture)

2 12
U3

split fracture)
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Table 3. Magerl

A . (vertebral body compression)
1 . (impaction fracture)
1 . (end-plate infraction)
2 . (vertebral body collapse)
3 . (wedge impaction)
2 . (split fracture)
1 . (sagaital spilt)
2 (coronal split)
3 . (pincer fracture)
3 . (burst fracture)
1 . (partia burst)
2 . - (burst-split)
3 . (complete burst)
B . (anteior and posterior element injury with distraction)
1 . (posterior disruption, predominently ligamentous)
1 . (transverse disruption of the disc)
2 . (compression of the vertebral body)
2 . (posterior disruption, including the arch)
1 . (transverse disruption through the vertebral body)
2 (transeverse disruption through the disc)
3 . (compression of the vertebral body)
3 . (anterior disruption)
1 . (hyperextension subluxation of the facet joint)
2 . (hyperextension spondylolysis)
3 . (posterior facet dislocation)
c . (anterior and posterior element injury with rotation)
1 . (vertebral body compression with rotation)
1 . (impaction fracture)
2 (split fracture)
3 (burst fracture)
2 . (distraction with rotation)
1 ) (posterior disruption, predominantly ligamentous)
2 (posterior disruption, including the arch)
3 . (anterior disruption of the disc)
3. (rotational shear)
1 . (dlice fracture of the vertebral body)
2 . (oblique fracture of the vertebral body)
Table4.
1 offset
2.
2.
3. ? 2) BO O (type B groups)
4.
B
5.
6. 1

- 397 -



Vol. 8, No. 3, 2001

2
Chance D
, Nicoll*® Holdsworth™
A
McAfee
: , White  Panjabi®
, checklist . Denis®
1 (first
(hyperextension spondylolysis) degree instability)
, (mechanical instahility)
' 2 (late neu-
3) CO O (type C groups) rologic instability)

C 3
(Table 4).

LA B

C oooo ood oo
C
2)
C 1 -
(rotational compression fracture), 2 - (static)
(rotational distraction fracture), 3 -
(rotational shear fracture) . 1 2
A B , 3
Holdsworth™
(dice fracture)

ogoo ogod
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