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Biomechanical Evaluation on Hooks Pattern of the Posterior
Constructs in an Unstable Burst Fracture Mode!

Jae-Won You. M.D., Tae-Hong Lim. Ph.D.
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Department of Orthopaedic Surgery, College of Medicine, Chosun University, Kwang Ju, KOREA
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We prefer the posterior instrumentation system for the surgical treatment of the unstable burst
fractures of the thoracolumbar spine. We are usually using a hooks pattern with posterior
istrumentation, when we can not use a pedicle screw instrumentation in the case of an one stage
operation of anterior decompression and posterior stabilization or injury of osteoporotic spine.
The purpose of this study was designed to compare biomechanical flexibilities of posterior
instrumentation constructs provided by hooks pattern in an unstable calf spine model.

Ten fresh frozen calf spines (T10-L4) were used for this study with an anterior and middle
column defect and loaded with pure unconstrained moments in tlexion, extension, axial rotation,
and lateral bending directions. Testing was performed on intact specimens first and then each
specimens after laminar hooks insertion and ISOLA posterior implants and any kind of graft
materials or transfixation devices were not used to make the worst possible case of instability of
an injured spine. Three different fixation methods were instrumented. These included: (1) 2
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hooks 2 levels above and 2 levels below corpectomy site in distraction modes bilaterally, (2) 2
levels above and 2 levels below hooks with one rod in distraction and the another rod in
compression modes, (3} 2 levels above and 2 levels below hooks with claw hook configuration
bilaterally.

The results were as follows ;

l. At the level of corpectomy site, the group I significantly reduced the motion in flexion and
lateral bending (P<0.001), but not in extension as compared to the intact specimen. The
group | provided significantly less stabilization than other fixation methods in all motions
(P<0.01). The group Il and 1 significantly reduced the motions in flexion, extension, and
lateral bending as compared to the intact specimen (P<0.001). Axial rotational motions of
all fixation constructs were significantly farger than the intact specimens (P<0.001), and
the group 1 showed greater axial rotational motion than the groups I and 11T (P<0.001).

2. At the level below corpectomy site, all fixation methods showed the reduced motion
significantly in all loading modes and the stabilization was similar with each other.

3. At the level ahove corpectomy site, all tested fixation methods did not improve the axial
rotational stability beyond the intact case, but reduced flexion, extension, and lateral
bending motions significantly(p<0.001).

In conclusion, the hooks pattern construct in distraction modes is least stable at the
corpectomy and above corpectomy sites. It was showed similar stabilizing effect between the
claw and compression-distraction configuration. When using hooks, the hooks should be placed
in either the claw or compression-distraction configuration.

Hey Words : biomechanics, posterior spinal instrumentations, hooks, stability, calf spine
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Group I

Fig 1. Tested constructs.
Group ] : 2 hooks 2 levels above and 2

Group I

Group I

levels below corpectomy site in

Group 11

distraction modes bilaterally

: 2 levels above and 2 levels

below hooks with one rod in

distraction and the other rod in

compression modes.

: 2 levels above and 2 levels

below hooks with claw hook
configuration bilaterally,
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Table 1. Mean( =+ SD) motions of the motion segment(Unit : Degree).
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Level Group AR LB Flex Ext
Corpectomy I 0.62 + 0.43 263 = 1.17 171 £ 1.13 0.85 + 0.94
I 033 £ 0.16 1.01 £ 041 0.81 £+ 0.94 0.57 £ 0.34
JIE 0.15 = 0.25 1.14 + 0.66 0.07 £ .31 0.30 + 0.21
Below I 11.55 + 2.88 1.60 £ 1.27 374 + 2.14 349 1+ 1.19
Corpectomy if 723 + 1.94 0.28 + 0.61 097 + 0.73 0.75 + 0.39
il 1.79 £ 2.30 0.39 £+ 0.44 1.37 = 0.77 0.83 + 0.49
Above 1 1.50 £ 0.74 318 £1.32 1.58 £ 0.63 1.75 + 1.25
Corpectomy Il 1.14 £ 1.2] 1.15 + 0.67 0.90 + 0.77 0.58 + 0.52
il 1.01 £ 1.17 0.68 + (.58 0.58 £ 0.53 0.38 + 0.34

SD = Standard deviation, AR = axial rotation, LB =
Flex = tlexion, Ext = extension

lateral bending,
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Fig 2. Normalized percent change of motion and
standard deviations as compared with the
intact specimen at the corpectomy level after
stabilized by various posterior
instrumentation constructs.
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