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Dynamic fixation is the ultimate for mechanical
disorders in the treatment of DDD:
The 4 Rs in evolution of therapeutic concepts

1 Remove — Discectomy
2 Repailr — Fusion
3 Replace — TDR

—

4 Regenerate Dynamic Fixation

l Future

Mechanically assisted
biotechnologies



Functional treatment limitations

At present

What we
cannot change

* Genetic inheritance

* Ageing

What we can
change

* Pain

(symptom-modifying therapi¢s
* Adverse mechanical conditions
(structural-modifying therapigs

- "conservative treatment«
- mechanical supplementation
with dynamic fixation

In the future

* Cell survival and/or cell
engineering. This requires solving
the initial mechanical disorder



Mechanical stabilization and shielding are
necessary to treat connective tissue rupture,
regardless of the structure involved

Degenerated Intervertebral Motion Segment 2TIRg

Achilles tendon rupture

Internal disc disruption = Connective tissue non-urn
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Biomechanical principles of the Wallis System

1 Increase the stiffness, limit ROM in flexion/extension
of the IV motion segment
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Wallis vs Pedicle Screw-Based Dynamic Stabilization
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The effect of dynamic, semi-rigid implants on the range of motion

of lumbar motion segments after decompression
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For the flexibility tests pure bending moments
of £7.5 Nm without preload were applied as
recommended for lumbar spine in vitro testing
Hans-Joachim Wilke - J. Drumm - K. Hiussler - [1 6] Furthermore. it could be shown that this
C. Mack - W, -L. Steudel - A. Kettler . . . . .
load 1s almost physiological if the anterior
column of the spine is mtact [7]. During
loading the specimens were allowed to move
t‘ ] p .
unconstrained in the five uncontrolled degrees

Biomechanical effect of different lumbar interspinous implants
on flexibility and intradiscal pressure

.f'z") of freedom. As expected all four interspinous
L‘HJ implants had the best stabilizing effect in
L ! extension. Less stability was achieved in

flexion. Even though the four implant groups
did not significantly differ in ROM, the Wallis

Flexion + Extension tended to results in the most stable condition

" ' i flexion. In this implant group, the ROM of

14 the mtact specumen was restored, 1e. the

12 P - T E— destabilizing effect of the defect was reversed.

€ _--:'-'-"'f/k--—"' . Further stabilization was not achieved
103~ S— - , . . . .

58§ " - e e probably since the fixation of the two ligatures

g 8] & Walls around the spinous processes and the

& ol 3 ?,‘;“Gp mterspinous blocker 1s not strong enough. The

Diam, although also fixed to the spinous

i processes using ligatures had no restabilizing

2 effect. Thus, the type of fixation is probably

5 , ‘ : : | less efficient. In the Coflex group, there was a

Primary 10000 20000 30000 50 000 great range of the ROM noticed in flexion.

Stability

Number of Cycles This could be explained by the erimping of the



Biomechanical principles of the Wallis System

1 Increase the stiffness, limit ROM in flexion/extension
of the IV motion segment

2 Posterior transfer of instantaneous axis of rotation (IAR):
- Off-loading effect on the disc and facet joint.
- Provide passive stabilization in the upright position
(tensegrity effect)



Off-loading Effects of Interspinous Spacers onltbenbar
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Relative stiffness of implant

The off-loading effect of the implant is lost if the
spacer is soft.

Minns. Spine 1997 Donal S McNally. 2006



FEM Results

Reduction of disc pressure Adjacent-level presemat

stresses on: L3-L4 (intact)

stresses on: L4-L5 (instrumented)



Biological Action of the Wallis System

1 Mechanical implementation rapidly improves disc
hydration and nutrient supply.

Pre op O rmorntns



Biological Action of the Wallis System

2 Later, it promotes cell-based adaptation remodeling
and proteoglycan synthesis.

Without stabilization Discectomy With stabilization

Experimental Discectomy in Rabbit (Sénégas anditmi85)



Mechanical Normalization
promotes disc tissue
remodeling



The biophysical stimuli from the mechanical envirant
can directly influence cell type, as well as theatabolic
activity during repair/regeneration of the IV disc.

Normal disc Control after nucleotomy

Proteoglycan synthesis mediated by cyclic loading and
unloading

Zeiter, Bishop and Ito
(2005) Eur Spine J

15 years
1st generation Wallis



Implantation: 15-minute procedure with no serious intraoperative risk

* Anatomy sparing
* Straightforward

* Quick

* MIS possibility

* Less fluoroscopy
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14-year retrospective survivorship analysis ’#




Survivorship percentage
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Endpoint: Implant removal
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Validated indications



1) Stabilization after disc surgery
(massive/transitional/recurrent disc herniation)



2) Dynamic central or foraminal stenosis

Hinge phenomenon



T1

T2

3) Refractory low back pain with Modic 1 changes
Pre op 12 months



4) Instability adjacent to a prior arthrodesis



5) Topping off above fusion or TDR

Prospective randomized controlled trial:
"In this series, the Wallis interspinous implant changed the natural history

of ASD and saved the two cephalad adjacent unfused vertebra from fusion,
while it lowered the radiographic ASD incidence until to 5 years

postoperatively."



5) Topping off above fusion or TDR



Thank U



