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Assessment of Operative Reduction
in Thoracolumbar and Lumbar Spine Fractures

Duck-Yun Cho, M.D., Eung-Ha Kim, M.D., Jae-Young Roh, M.D.
Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

The purposes of operative treatment in unstable thoracolumbar and lumbar spine fractures are
anatomical reduction and stabilization of the fractures and thus promote neurological recovery
and early rehabilitation. To achieve these goals, complete preoperative assessment and recogni-
tion of the fracture pattern is necessary in addition to good surgical technique.

The authors analyzed 47 cases of thoracolumbar and lumbar spine fractures operated from
Jan. 1989 to Dec. 1991 at the Department of Orthopaedic Surgery, National Medical Center. All
cases were classified according to Denis classification and in deciding the appropriate surgical
approach, fracture type, stability, neurologic status and degree of deformity were all considered.
Anterior approaches were performed in 23 cases of burst fracture and 3 cases of fracture-dislo-
cation, and posterior approaches were performed in 1 case of compression fracture, 7 cases of
burst fracture, 4 cases of seat-belt type injury and 5 cases of fracture-dislocation, In 3 cases of
burst fracture and 1 case of fracture-dislocation, both anterior and posterior approaches were
combined. With the analysis of postoperative changes in sagittal and coronal angle, translation
and degree of rotation, we evaluated the results of operative reduction in terms of restoring nor-
mal anatomical configuration of injured spinal segments. So we tried to find the attributing fac-
tors in the operative reduction of the thoracolumbar and lumbar spine fractures and suggest the
proper surgical approach that provides better reduction and stabilization.
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Table 1. Level & Type of Injury

T11 T12 L1 L2 L3 L4 Total(%)

Compression fracture 0 0 1 0 0 O 1(2)

Burst fracture 1 3 1310 4 2 3370
Seat-belttypeinjury 0 1 1 2 0 0 4(9)
Fracture-dislocation 3 2 4 0 0 0 9(19)
Total 4 61912 4 2 47(100)
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Fig. 1. a. Preoperative roentgenogram showed burst fracture of T12 vertebra. Initial kyphotic angle was 24° and

coronal angle was 7°

b. After Kaneda instrumentation, coronal angulation and kyphosis was completely reduced.
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Fig. 2. a. Preoperative roentgenogram showed fracture-dislocation with overriding facet.
b. After posterior instrumentation, initial AP translation and kyphosis was well reduced.
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Table 2. Operation Method

Anterior instrumentation 26
Kaneda 25
Zielke 1

Posterior instrumentation 17
Diapason 9
(+anterior strut graft 2)
AO 5
Steffee 3

Anterior & Posterior approach 4
Strut bone graft + Pedicle screw 3
Zielke + Harrington 1

Table 3. Operation & Type of Injury

Anterior Posterior Ant.+Post, Total

A, €% % AT AN AT 2 39
1 &4 43 pae Az,

Compression fracture 0 1 0 1
Burst fracture 23 7 3 33
Seat-Belt type injury 0 4 0 4
Fracture-dislocation 3 5 1 9
Total 26 17 4 47
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Fig.3. a. Preoperati
kyphotic change.

5

ve roentgenogram showed unstable burst fracture of L2 vertebra with 22 .degrees

b. Anterior corpectomy and strut bone graft were done firstly, and additionally posterior instrumen-
tation was performed. Then, 5 degrees of lumbar lordosis(normally 12 degrees in L1-3) was
restored and the satital angle restoration rate was 80%.
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Table 4. Correction of Kyphotic Angle

Anterior Posterior Ant.+Post.
Preop.(®) 21.3 242 18.3
Postop.( 9) 13.4 8.7 2.2
Last F/U(®) 14.6 12.2 3.0
Loss of correction(®) 1.2 35 0.8
Correction rate(%) 45.5 564 88.4
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S:gni-;é]l inegx?:ntal Initial Kyphotic Angle Reduced Sagittal Angle
g of the Fused Segment

. Al - A2
Sagittal angle restoration rate (%) =
Al - N

Al - A2 = restored angle after reduction
Al - N = angle to be restored to attain

normal sagittal angle
Al
A2 N

Fig. 4. Sagittal angle restoration rate is defined as the proportion of restored angle after reduction to the angle to be
restored to attain normal sagittal curve, and is calculated by the above formula.
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Table 6. Fracture Level and Sagittal Angle Restorati-
on Rate

Sagittal angle restoration rate(%)
Fx.level Included segments

Anterior Posterior Ant.+Post.

Tl T10-T12 43 76 -
T12 T11-L1 45 72 -
L1 T12-L.2 38 63 70
L2 L1-L3 33 52 68
L3 L2-14 26 - 43 -
L4 L3-L5 22 - -

Table 7. Correction of Coronal Angle

Operation Anterior Posterior Ant.+Post.
Completely reduced 3(37.5) 3(75) 1(100)
Remained after op. 4(50) 1(25) 0(0)

Increased after op. 1(12.5) OO (((1)]
Newly developed after op.  3* 0 0

Total(%) 8(100)  4(100)

1(100)

* : Preop. coronal angle<5°
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Table 8. Correction of AP & Lateral Translation(AP
/Lat., mm)

Anterior(3) Posterior(3) Ant.+Post.(1)

Preop postop Preop Postop Preop postop

Unstable burst 12/0  0/0 8/0 0/0 - -
Fx-dislocation 16/6 10/1 18/0 0/0 20/1 U1
14/8 12/5 12/0 4/0 - -
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