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Why plate?

Provide stability lost by resection of

anterior longitudinal ligament in
extension

Provide stability during rotation and
lateral flexion movements




concerns

Biomechanical stability ROM in
different planes

g Fusion rate

Clinical outcome
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g of five stand-alone anterior

Thomas Steffen lumbar interbody fusion constructs

Fig. 1A-E The anterior lumbar interbody fusion cages used in the
study. A Anterior Lumbar I'F cage: B Paired BAK: C Titanmm In-
terbody Spacer: D SynCage: E ScrewCage

Biomechanical stability vs design



42 specimens
L3L4

Test In axial rotation, flexion/extension
and lateral bending

g Cage pull-out
Changes in neutral zone

ROM




Findings

*No change in neutral zone

*Reduction in ROM (<<< TIS)

*>> pull-out with sharp teeth

°*AP, ML, height, wedge angle influence initial stability

*>> mismatch cage/endplate : NZ difference

*Micromotion cage-endplate

Movement Dependent Independent variable(s) Relationship Significance Adjusted 7~
variable
Flexion/extension NZ Norm AP width Inverse P<0.05 0.081
Lateral bending NZ Norm LAT width Inverse P <0.008 0.322
Implant wedge angle  Inverse
ROM Norm LAT width Inverse P<0.0026 0.267
Disc space height Inverse

Cage ‘pull-out’ Force Implant wedge angle  Direct P<0.0001 0.375
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Biomechanical stability vs design



16 specimens L4L5

g Similar results for locked vs
variable screws
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Biomechanical stability and fusion rate
anterior plate vs posterior fusion with ALIF



8 cadaveric specimens

Femoral Ring Allograft
Tested in fle-ext (0, 400 and 800 N

compressive load, lateral bending, axial
g rotation

Intact motion
FE 9.8 +2.7°(0N) to 5.1% 2.2°(800 N)
Lateral bending 5.8 £ 2.6°(0 N) to 2.8 £ 2.4°(800 N)
Axial rotation 3.1 £ 1.5°(ON) t0 1.2 + 1.1°(800 N )




Findings

Stand-alone FRA significantly
decreases ROM in all directions
(p<0.05):

Residual motion FE 6.1 + 3.1°(0 N) to
5.1 +£2.2°(800 N)

ATB plate significant additional
decrease in FE

Residual motion FE 4.1 £ 2.3°(0 N),
m|ntact 2 FRA alone OFRA + ATB Plate mFRA + Pedicle Screws 3.)1 i 1.80(400 N) and 2-4 i 1 30(800
N

Lateral bending 2.7 = 1.9°and
rotation 0.9 £ 0.6°not sign comp to
FRA




Findings
ATB compared to post transpedicular fusion: Post
significantly less ROM in
FE2.0+£1.2°(0ON)to 1.3+0.7°(800 N) (p< 0.05)
axial rotation 0.7 = 0.6°(p > 0.05)

‘ mintact @ FRA alone OFRA + ATE Plate BFRA + Pedicle Screws ‘

Total Lateral Bending ROM Total Axial Rotation ROM
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Radiological evaluation of fusion



81 patients

Fusion rate
25 Stand alone ALIF 51%

15 + suppl translaminar screws 58%

17 + unilateral pedicle screws 89% (sign p < 0.01)

24 + bilateral pedicle screws 88% (sign p < 0.01)
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gae Young Chol Subsidence after anterior lumbar interbody
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fusion using paired stand-alone
rectangular cages

Subsidence



90 patients

ALIF with 2 rectangular cages
Subsidence: 76.7%

No significant correlation with
recurrence of symptoms and
radiographic fusion

1.2

Onset 0.25 — 8 months
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Cum Survival
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Biomechanical stability ALIF with anterior plate vs ALIF with
posterior fusion



Findings
g Anterior plate fixation is biomechanically similar to

PSF following ALIF




@
Conclusion?

Biomechanical stability vs design

*AP, ML, height, wedge angle influence
initial stability

*Anterior plate fixation is biomechanically
similar to PSF following ALIF

ROM

ATB plate offers significant additional
decrease in ROM



@
Conclusion?

Fusion rate
Stand alone ALIF 51%
89% with transpedicular instrumentation

No significant correlation with
recurrence of symptoms and
radiographic fusion

Subsidence

Up to 76.7% depending on design



Case: pseudarthrosis with high mobility



Result after 6 months






