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Predictability of Mager| & McCormack’sLoad Sharing
Classification on the Metal Failure after Pedicle Screw
Fixation in the Thoracolumbar Spine Fracture
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Jong Chul Ahn, M.D., Hyun Kook Youn, M.D.
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— Abstract —

Study Design: A retrograde study of metal failures at thoracolumbar spinal fractures fixed using pedicle screws.

Objectives: The predictability and usefulness of the McCormack’s classifications for metal failures was compared with Magerl's
classifications.

Summary of Literature Review: The load sharing classification was introduced to predict metal failure after short-segmental
pedicle screw fixation by McCormack. However, its reliability is uncertain.

Materials and Methods: From July 2000 to July 2003, this study examined the plain radiographs and CT images of 31 out of
46 patients who underwent posterior stabilization using pedicle screws for thoracolumbar fractures and could be followed up at
least 1 year. Fractures were classified utilizing Denis's, Magerl's, and McCormack'’s systems.

Results: As a result of analysis of relation between metal failure and classification system by Magerl or McCormack, there was
no significant difference in its distribution. There was no correlation between the fixation range and metal failures in type C3
fractures, but there was a correlation between short fixation and metal failures in rotational burst fractures in short fixation.
Conclusions: In order to prevent metal failures after fixing thoracolumbar spinal fractures by pedicle screws, the stability should
be evaluated using Magerl's classification and McCormack’s total score. In addition, in cases of type C3 fractures according to
the Magerl's classification, reconstructions should be carried out with a long segment fixation or anterior supporting bone
grafts, particularly when McCormack’s total score is greater than 7.
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Table 1. Distribution of fractures with relation to metal failure and the fracture type according to denis classification at each injury
level
Denis classification
Metal failure Level Compression Burst type Seat belt Flexion Flexion- Total
type A A B D rotation distractio
No T10 1 1
T11 1 1 2
T12 1 1 1 1 4
L1 1 4 2 2 2 2 13
L2 3 1 4
L3 1 1 1 3
L5 1 1
Total 2 4 2 10 1 3 6 28
Yes L1 1 1
L3 1 1
L4 1 1
Tota 3 3
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Table 2. Cross-tabulation of metal failure, instrumented levels and magerl’ s classification

Instrumented level

Mager!’s classification Metal failure Tota
Short fixation Long fixation

Al No 1 0 1
Impaction Total 1 0 1
A2: No 1 0 1
Split Total 1 0 1
A3 No 5 1 6
Burst Total 5 1 6
B1: No 0 1 1
Distraction Total 0 1 1
B2: No 5 2 7
Distraction Total 5 2 7
c2: No 0 2 2
Lateral shear Total 0 2 2
C3: No 5 5 10
Rotational Yes 3 0 3
burst Total 8 5 13

Fisher's exact test (2-sided) significance, p>0.05

Table 3. Cross-tabulation of metal failure, instrumented levels and magerl’s classification (C3 & others)

Magerl’s classification

Instrumented level Metal failure Total
Rotation burst Others
Short fixation No 5 12 17
Yes 3 0 3
Total 8 12 20
Long fixation No 5 6 11
Total 5 6 11

Fisher's exact test (2-sided) significance, p=0.049

Table 4. Cross-tabulation of metal failure, total scores according McCormack’s classification and instrumented levels in the burst

fracture
Total scores
Instrumented level Metal failure Tota
<7 =7
Short fixation No 4 6 10
Yes 1 2 3
Total 5 8 13
Long fixation No 1 5 6
Total 1 5 6
Fisher's exact test: 2-sided significance, p>0.05
BA 7854 LR A FEEAL ¢l tH(Table 3). ) (Fisher's exact test; 2-sided significance, p>0.05). 194]
McCormack 7ol &) Askel 908 23, 34 68 o 328 FHANE 349 Ao 42 F&EFAe
ol3le] etAHA =4 164 Z 1o oA F&H Ao, 4 A R E ol gk 2ol 7t gl A th(Fisher's exact test; 2-
78 o] 49 Y&+ 169 F 24| A FE&FH o] AT sided significance, p>0.05)(Table 4).
7 el mE HAA, T d v 9 AEE v 344 HEY 24 12415 F3 0] 6 032l 24 ol A
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