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=Abstract=

A Clinical Study of Unstable Fractures and Fracture-Dislocations of the
Thoracolumbar Spine
—Comparision Between Holdsworth, Denis and McAfee Classification—

Yong Jin Kim, M.D., Jeung Tak Suh, M.D., Sang Ho Park, M.D. and Chong Ill Yoo, M.D.

Department of Orthopaedic Surgery, College of Medicine, Busan National University, Busan, Korea

The thoracolumbar spine is relatively easily traumatized and result in serious complications such as
neurologic impairment and instability, so its proper management is very important. Formerly the thor-
acolumbar spine injury was evaluated mainly by plain radiographs, and tomograms if indicated,but be-
cause computed tomography visualizes bone and soft tissues three-dimensionally, we tried to compare
its value with that of plain radiographs in potentially unstable thoracolumbar injuries.

From January 1984, we determined the stability of the potentially unstable thoracolumbar spine in-
jury according to computed tomography finding and compared with plain radiography finding, and the
following results were obtained.

1. By Holdsworth classification, it was difficult to determine the stability of the thoracolumbar sp-

ine injury.

2. In cases of compression fracture and burst fracture by Denis classification, it was necessary to
determine the stability by computed tomography.

3. In cases of unstable burst fracture by McAfee classification, there was no direct relationship be-
tween the degree of canal occlusion and neurological deficit, but above 259, in conus medullaris
lesion and above 509 in cauda equina lesion usually manifested neurological deficit.

4. In our cases, the neurological status of initial injury was important factor to determine the im-
provement rate.
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Table 1. Age and sex distribution

Table 4. Associate injury

Age Sex Male Female Total %
Under 20 0 0 0 0
21 — 30 5 0 5 17.8
31 — 40 12 3 15 53.6
51 — 50 4 0 4 14.3
51 — 60 4 0 4 14.3
Above 60 0 0 0 0
25(89.2) 3(10.8) 28 100.0
Table 2. Level of injury
Level No. of cases %
Above T 10 0 0
T11 1 3.6
T11/T12 1 3.6
TI12 3 10.7
T12/L1 1 3.6
L1 9 32.1
L2 8 28.5
L3 4 14.2
L3/L4 1 3.6
Below L4 0 0
28 100.0
Table 3. Cause of injury
Cause No. of cases %
Fall down 17 60.7
Direct trauma on back 6 21.5
Traffic accident 5 17.8
28 100.0
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Injury No. of cases %
C.N.S. injury 1 8.4
Abdominal injury 1 8.4
Multiple rib fracture 1 8.4
Urinary tract injury 1 8.4
Upper extrimity fracture 1 8.4
Lower extrimity fracture 7 58.0

12 100.0

Table 5. Holdsworth classification according to
plain radiograph

Type No. of cases %
Simple wedge fracture 5 17.9
Burst fracture 7 25.0
Extension injury 0 0

12 42.9
Rotational fracture-dislocation 8 28.6
Dislocation 1
Shear fracture 6 21.5
15 53.6
Unclassified 1 3.5
28 100.0

Table 6. Denis classification according to plain
radiograph

Type No. of cases %
Compression fracture 6 21.4
Burst fracture 8 28.5
Seat belt injury 1 3.5
Flexi Flexion-Rotation 8 28.5

exion-
distraction Shea'r . . 5 17.8
Flexion-Distraction 0 0
28 100.0
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Table 7. McAfee classification according to C.T. finding

Type No. of cases %

Wedge compression 2 7.1
Stable Stable burst fracture 0 0
Chance fracture 0 0

Unstable burst fracture 17 60.7

Unstable Flexion-distraction injury 1 3.6

Translation injury 8 28.6

28 100.0

Table 8. Comparision between McAfee and holdsworsh classitication

McAfee classification Holdsworth classification
(C.T. finding) (Roentgenographic finding)
Type No. of cases Type No. of cases
Unstable b Simple wedge fracture 4
r;sta e burst 17 Rotational fracture-dislocation 7
racture
Burst fracture 6
Fl?x.l on-distraction 1 Unclassified 1
injury
Rotational fracture-dislocation 1
Translation injury 8 Dislocation 1
Shear 6
Simple wedge fracture 1
erdge compression 2 Burst fracture 1
racture
Table 9. Comparision between McAfee and Denis classification
McAfee classification Denis classification
(C.T. ifinding) (Roentgenographic finding)
Type No. of cases Type No. of cases
Compression fracture 4
Unstable burst 17 Burst fracture 8
fracture Flexion-rotation 3
Flexion-distraction 1 Seat belt injury 1
Flexion-rotation 3
Translation 8 Shear 5
Wedge compression 2 Compression fracture 2
fracture )
d=b7h 259 (89.2%), «I=2k7k 33 (10.8%) = < M= § 23} (Table 2).
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4L Fugt 73‘?"7]' 74 (58.3%) & 7}3 wigke}
(Table 4).
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Table 10. Neurological status change (Frankel
Scale)

: No motor or sensory function below level
of injury

>

: Sensation but no motor function
: Motor function present but useless
: Motor function present and useful

moOw

: Normal motor and sensory

F4do| 63(21.4%), seat-belt injury 7} 1# (3.5
%) 2 2559} (Table 6).
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Table 11. Relationship between the degree of obstruction of the canal and the neurologic deficit

Lesion site Neurologic Canal occlusion
status 0—25% 25—50% 50—75% 75—100%
Conus A - - — 1
Medullaris B - 1 - -
(T11, T12, L1) C 1 - - -
D - 1 - -
E 3 - - -
Cauda A - - - -
Equina B - 1 - 2
(L2, L3, L4, L5) C - - 2 1
D — — — —
E 2 1 1 -

Table 12. Neurological status change

At admission

At follow up

Improvement rate

Frankel scale No. of cases A C D E
A 7 7 0%
B 4 2 1
C 5 2 3 60%
D 1 1
E 11 11
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Table 13. Basic modes of fracture of three column and method of treatment

Column
Type of fracture - - - Method of treatment
anterior middle posterior
Wedge compression no no
compression
Stable Stable burst compression compression no Conservative
Chance no or distraction distraction
compression
Unstable compression compression disrupted Harrington
burst P pre P Distraction rod
Unstable F.lexmn.- no-or distraction distraction Harrington
distraction compression Compression rod
Translation compression’ distraction distraction
+ + + Segmental
rotational rotational rotational Spinal instrument
shear shear shear
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