
Neurochirurgische Klinik

CERKINETICÊ CERVICAL TDR ïTHE ROLE OF CORE BEARING 

GEOMETRY IN AVOIDANCE OF FORAMINAL STENOSIS ïCAD 

SIMULATION ANALYSIS

Bostelmann R1, Koenig R2, Leimert M3

1Neurochirurgische Klinik, Heinrich Heine Universitªt D¿sseldorf, Germany , 2Neurochirurgische Klinik der Universitªt Ulm, Germany, 

3Neurochirurgische Klinik am Universitªtsklinikum Carl Gustav, Dresden, Germany

Introduction:

Natural cervical intervertebral motion inherently induces

foraminae volume accommodation. Most existing

artificial disc replacements provide motional patterns

which deprive the intervertebral space from its minute

natural kinematic compensatory displacement. This

denaturated motion may cause foraminae to lose their

continuous instantaneous volume adaptation and

consequently lead to nerve root impingement in various

degrees.

Objective:

Providing a cervical disc prosthesis which would emulate

the natural intervertebral motion, maintain foraminal

volume and avoid trans-foraminal undesired shearing

forces.

Design:

A bearing mechanism comprised of elliptical

protuberance and recess induces progressive increase

of intervertebral axial spacing correlated to angular

displacement ïin 3 axes of the Cartesian system ïin

collaboration with the governing natural forces of the

spinal continuum.

Materials and Methods:

3D CAD simulated model of CerkineticÊcervical TDR

was evaluated for angular displacement Vs. its elevation

in axial, flexion/extension and lateral bending axes.

Elevations were recorded. CerkineticÊwas virtually

implanted within C5/C6 solid cervical 3D simulated

cervical spine. Foraminae volume, dimensions and

shapes were evaluated and graphically analyzed.

Results:

Mean CerkineticÊsimulated elevation in all 3 axes is ~

0.5mm. See graphic foraminae analysis.

Conclusion:

The motional versatility conferred by CerkineticÊ

specific geometry as described and demonstrated,

enables the facet joints to assume their natural position

adjustment as an integral component of the treated level

milieu. The TDR geometry and the consequent induced

characteristic motional pattern contribute to natural

foraminae volume preservation. Unnatural shearing

forces that might distort the foraminae and impinge nerve

roots are avoided.
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Approximated schematic simulation of foraminae 

(outlined in blue) 

at left axial rotation combined with natural left lateral 

bending
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Approximated schematic simulation of foraminae (outlined in 

blue) at flexion and extension


