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INTERSPINOUS DEVICES AND THEIR FUTURE IN THE 

TREATMENT OF SPINAL DISEASE ?

Classification and Biomechanics of 
interspinous and interlaminar implants.

G. Guizzardi (Firenze, Italy)
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…..But…..



How do we solve the 
problem?



POSTERIOR MOTION  PRESERVING 
TECHNOLOGIES IN SPINE SURGERY



  

Didactic Rendering



  

Prof. H. J. Wilke M.D. Conclusion

All tested interspinous 
implants had a similar 

effect on the flexibility of 
the treated segments: they 
significantly stabilized in 
extension, but had little 
effect in flexion, lateral 

bending and axial rotation.  



POSTERIOR MOTION  PRESERVING 
DEVICES?

…..Spacers!!!        or      
Motion Limitation devices



  

Very rigid Interspinous device
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Semirigid interspinous device



  

Experience

THE USE OF DIAM IN THE DDD: 
Italian Multicentric clinical experience.

G. Guizzardi (Florence)

P. Petrini (Perugia)

A.P. Fabrizi (Bologna)

G. Fornasar (Trieste)

S. Caserta (Milan)

(New York May 2005)
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From our experience

We developped and we present now a 
new device for interlaminar assistance in 
the degenerative pathologies of mobile 

lumbar segments.  

The last born…



  

Spine Biomechanic Division in Column 
according to ROY-CAMILLE 

Interspinous

Interlaminar

AIR AIR



  

INTRAspine®INTRAspine®

The device, in medical silicone 65 shore coated by a  pure poliester 
therephthalate sleeve, has with respect to other poste rior devices 

the advantange that it may be implanted more anterio rily 
(interlaminar) and thus gets placed even closer to the  center of 

instantaneous rotation of the segment. A semi-rigid l igament can 
be used in cases of insufficiency of the supraspinou s ligament.



  

Anatomical Reconstruction

The fundamental feature in the design of this new d evice is anatomical and 
that of overturned anvil with the anterior part to be placed between the 
laminae and whose frontal extremity is covered by a  silicone film that 
prevents adhesion to the surrounding structures.



  

INTRA Spine:surgical thecnique

The surgical instrumentation, designed ad hoc, allo ws us to perform the 
procedure with a mininvasive monolateral approach a nd with the maximum 
respect for the anatomical structures.



  

INTRAspine®INTRAspine®
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Anterior part: 
THE NOSE

POSTERIOR PART



  

ETUDE DS 65 535

COUSIN BIOTECH

EVALUATION EXPERIMENTALE D’UN 
DISPOSITIF INTERVERTEBRAL 

AMORTISSANT



  

Material and methods : configurations
1. INTACT:     intact spine segment
2. LESION 1:  medial facettectomy and yellow ligament removal
3. INSTR 1 :   with the implanted device
4. LESION 2:  with removal of the supraspinous ligament and the p osterior third 

of the disc
5. INSTR 2 :   device implanted plus ligament



  

Extension/Flexion
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Lateral Bending
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Axial  Rotation
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Conclusion
Cette étude, menée sur 6 spécimens au niveau L4-L5, a permis de mettre en évidence des variations 
d’amplitudes de mobilités suivant la configuration et/ou la sollicitation considérées. Les principales 
conclusions sont les suivantes :

• Dans toutes les sollicitations, les amplitudes de mobilité pour les deux configurations exemptes 
d’instrumentation, i.e. LESE1 et LESE2, ont augmenté par rapport à l’état INTACT (différences 
significatives ). Les pourcentages d’augmentation étaient supérieurs dans le cas LESE2 que dans 
le cas LESE1.

• En torsion axiale, les 4 configurations se sont systématiquement traduites par une augmentation 
prononcée de la mobilité (entre 29% et 46%) par rapport à l’état INTACT (différences 
significatives ).

• En inflexion latérale, les configurations LESE1 et INSTR1 ont peu modifié les amplitudes de 
mobilité par rapport à l’état INTACT (différence  toutefois significative  pour LESE1). En revanche, 
les configurations INSTR2 et LESE2 ont entraîné des augmentations importantes de ROM (28% et 
32% respectivement, par rapport à INTACT – différences significatives ).

• En flexion-extension, la configuration LESE2 a entraîné une augmentation marquée et 
systématique des amplitudes de mobilité (39% par rapport à INTACT) (différence significative ).

• Dans les configurations INTACT, LESE1 et LESE2, la contribution de la flexion est environ 2 fois 
supérieure à celle de l’extension dans l’amplitude totale du mouvement. Pour les segments 
instrumentés (INSTR1 et INSTR2), en revanche, cette contribution a tendance à s’équilibrer.

• No significative difference  between INTACT and INSTR1 (with 
INTRA) in flexion, extension and lateral  bending ; significative 
difference only  in axial rotation.



INTRAspine®



  

ETUDE DS 65 535

COUSIN BIOTECH

Pressions Intradiscales

EVALUATION EXPERIMENTALE D’UN 
DISPOSITIF INTERVERTEBRAL 

AMORTISSANT



  

Résultats : Flexion-ExtensionFlexion-Extension R4
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Résultats : Inflexion LatéraleInflexion Latérale R4
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Résultats : Torsion axialeTorsion R4
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Conclusion

Cette étude, menée sur 6 spécimens au niveau L4-L5, a permis de mettre en évidence des variations de 
pression intradiscale suivant la configuration et/ou la sollicitation considérées. Les principales conclusions 
sont les suivantes :

• Les configurations INTACT et LESE1 présentent peu de différence

• The configuration INSTR1 (with INTRA) demonstrate a  
significative intradiscal pression reduction expeci ally in 
extension

• The configuration INSTR2 (INTRA + Ligament) demonst rate a 
significative reduction of the intradiscal pressure  in all 
movements



  

INTRAspine® INDICATIONSINTRAspine® INDICATIONS
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INTERSPINOUS LUMBAR DEVICES FOR DYNAMIC FIXATION: 
PROPOSAL OF A NEW CLASSIFICATION.
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Based on their  

general 
characteristics  

Uncon-
strained
 spacers  

Constrained 
spacers  

Dynamic 
control 
spacers  



  

• Un-constrained spacers:   Spacers not anchored to the 
upper and lower spinous processes simply produces an 
expansion while leaving flexion free and limiting extension 
(more or less depending on the material's characteristics). 
Therefore, its specific functions include that of expanding 
without checking though the range of flexion in the motion 
segment.  It shifts the load axis to the front.

• Constrained spacers:  Spacers anchored to the spinous 
processes which, besides expansion, ensure posterior 
stability limiting anterior and posterior extension. The 
minimal elasticity (if any) depends on the device's 
structure and material and on the time it is maintained. In 
constrained devices the supraspinal fibrous complex is 
bypassed by the anchorage.

• Dynamic control spacers:  The structural characteristics 
of these spacers include the ability to allow a certain 
flexion/extension clearance and compression and control 
these movements by means of the restraint on the spines. 
These can act as shock absorbers and have a “pump 
effect" for the osmotic exchange between the vertebral 
end plates and disc thus allowing the disc's nourishment.



  

Example

Un-constrained

Constrained

Dynamic control spacers



  

INTERSPINOUS LUMBAR DEVICES FOR DYNAMIC FIXATION: 
PROPOSAL OF A NEW CLASSIFICATION.
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Based 
on the site  

Interspinous  Interlaminar  Mixed  



  

INTERSPINOUS LUMBAR DEVICES FOR DYNAMIC FIXATION: 
PROPOSAL OF A NEW CLASSIFICATION.
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Based 
on the 

material  

Rigid  Semi-rigid  
Visco-
elastic  



  

• Rigid:  The material's structural 
features do not allow compression

• Semi-rigid:  The material's features 
and the design allow limited 
compression (with regard to the 
material the function can remain 
unaltered over time).

• Viscoelastic:  The features of the 
structural material allow good 
compression only as long as the 
material's chemical structure is 
stable.

.



  

INTERSPINOUS LUMBAR DEVICES FOR DYNAMIC FIXATION: 
PROPOSAL OF A NEW CLASSIFICATION.
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Based 
on the

 design  

Butterfly Cylinder  Spiral MixedArticulated



  

Use Incations 
for Devices Type

• A un-constrained, viscoelastic and interspinous and /
or interlaminar  device is to be used when there is no 
failure of the supraspinal fibrous complex or articulations 
and you wish to expand and obtain total motion 
preservation.

•  Constrained, interspinous, rigid and semi-rigid  
device are to be used when there is a failure of the 
supraspinal fibrous complex or articulations and you wish 
to expand while reducing without eliminating motion in 
the implanted segment.

• The dynamic control devices give  their best 
performance in the bordering area both for their action 
as shock absorber and for the pump effect.

• If expansion and hence just a spacer is needed, un-
constrained and rigid  devices can be used provided 
that the segment is stable.



  

INTRAspine®INTRAspine®

Man, 54  years old, with CLBP 
from 5 years. MRI before the 
implant. May 2007  

Surgery 07 June 2007

MRI and CT Scan 

Control 24 
September 2009



  


