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Talk about �

•  Degenerative disc disease�
�
•  Chronic low-back pain �
 �
•  Limited daily activity �
 �
•  No obvious segmental instability�

 �



Role of the lumbar facet articulation �

•  Enhance movement �
•  Provide stabilization �
•  Protect neural tissue�
•  Act as load transmitter�

“Dynamic articular stabilization of the posterior column” �



•  Unilateral medial facetectomy (50%) �
•  increases flexion �

•  Unilateral total facetectomy �
•  increases flexion and axial rotation �

 �

Medial Facetectomy = STABLE, �
Total Facetectomy = UNSTABLE �

 �

Spine; 15 (11), 1990 �



•  FSL induces less instability than CTL �

CTL � FSL �

J Neurosurg; 99 (2 Suppl), 2003 �



How to achieve the posterior motion �

•  Dynamic pedicle screws�

•  Dynamic rods �

•  Hybrid systems (dynamic screw + dynamic rod)�

•  Facet arthroplasty �



What is the expectation with posterior 
dynamic stabilizations ? �

•  Provide normal ROM with adequate stabilization �

•  Prevent adjacent segment disease�

•  Forget pseudoartrosis (without fusion)�

•  Promote fusion (with intervertebral fusion)  �

INTERNAL BRACE OF THE SPINE ?�



Why we fix SPINE ! �



What we know about dynamic pedicle screws�

•  Mimics facet articulation by different hinge design �

•  Applicable more than one level�

•  Decreased of mobility if applied more than two levels�

•  Combine with rigid pedicle screws�



Adequate stabilization, limited restriction during axial 
rotation �

Motion at ±15° 



DPS; �
•  Adequate stabilization �

•  Slightly increase 
flexion/extension ROM�

•  Less stiffness of 
flexion-compression �

•  Reduction in stress 
shielding  �

2005 �

Rigid  Dynamic  

0°, 10°, 15° �



DPS produces more axial displacement than RPS (promote 
fusion)�
More load pass through RPS than DPS�

 
Hinged-Dynamic Posterior Device Permits Greater Loads on the Graft and Similar 
Stability  
as Compared with Its Equivalent Rigid Device:  
A Three-Dimensional Finite Element Assessment 
 
JPO, 2001 Vol. 13, Num. 1, pp. 17-20 
Vijay K. Goel, PhD  
Regina J. Konz, MS  
H. T. Chang, MS  
Nicole M. Grosland, PhD  
Leon J. Grobler, MD  
K. D. Chesmel  
 



Dynamic pedicle screw �

Flexion 10°�
Extension 10°�
Axial rotation 2°�

Safinaz, Algoritma AS, Turkey�



Dynamic screws allowed a motion closer to normal 
condition, and allowed less stress shielding than rigid 
screws  �

J Neurosurg Spine; �
12, 2010 �



41 DDD patients (19 DPS, 22 RPS)�
�
•  Intervertebral disc heigh, segmental and global lumbar 
lordosis�
•  ODI, VAS�

DPS had equivalent relief of pain and maintenance of 
sagittal balance as RPS    �



Broken dynamic screw �

Broken screw at 2 years follow up �
No clinical sign at 4 years follow up �



Why the dynamic screws had broken �

Accumulation stress in the middle of screw’s axis  �

Stress points�

St
re

ss
�

Length of the screw �



What we know about dynamic rods�

•  Act as posterior tension band�

•  Applicable to multi-levels�
�
•  Combine with rigid rods �



Technology 

TOPS 

Cosmic 

Modulus C 

Dynesis 
Bioflex TFAS 

Agile 



Graf Ligaman �

•  Disc pressure profile 
shifts to the posterior 
anulus�
�
•  Foraminal narrowing/ 
nerve root compression 
25% �
 �Neoligaments, Leeds, UK�

Dacrilene�

Henry Graf, 1989 �



•  Unload disc�
•  Maintain lordosis �

fulcrum�



Dynesis�

•  Intoduced by Dobois 1994, without bone fusion �
•  Stabilization of segmental motion �
•  No increase adjacent segment motion  �
•  Lordosis ? �

(Zimmer Inc, IN,US) 

Schmoelz W., et. J Spinal Disord 2003 �



•  83 patients, mean follow up 38.1 months�

•  Hardware failure similar or less than RPS�



•  101 patients, 6 FDA IDE sites�
•  1 year follow up �
•  leg pain improved 80.3 to 25.5 �
•  back pain improved 54 to 29.4 �
•  ODI improved 55.6 to 26.3 �
•  10 patients need revision surgery �



Bioflex (nitinol spring memory rod) �

•  Stiff ?�
•  Lordosis ?�
 �
�
�

BioSpine Co Ltd., Korea�

Degenerative listesis�



Carbon Rod�

•  No visualization of rods�
•  Stiff ?�
•  Pre-bended rod�

Ostapek, Coligne AG, Zurich �



PEEK rods can reduce stress on hardware, increase 
fusion rate, reduce adjacent segment disease�



Peek Rod (polyether ether ketone)�

Medtronic Sofamor Danek, US�



•  PEEK, CFRP (carbon fiber reinforced-PEEK) and titanium rod�
�
•  All have equal stiffness and resistance to motion �
•  CFRP reduces strain than PEEK�
•  CFRP has radiolucency advantage  �



Hybrid Rod �

•  Prone to failure, shearing and cable breaks�
•  No more in the market �

Agile �

Medtronic �
Sofamor Danek, US�



Dynamic rod complication �

•  1 year follow up �



Aim of the lumbar facet artroplasty�

•  Simulate normal facet joint role�

•  Single design (custom made ?)  �

•  No unilateral design �

•  Not applicable more than one segment �



ROM is less than the intact in flexion and lateral 
bending, greater than the intact in axial rotation.�
HAR shifted anteriorly in axial rotation �

Arcus Orthopedics, Inc.�



•  TOPS provides multi-axial stability in all motions. �
(1 year follow up)�
•  No more in the market �

Implant Inc.�



AcadiaTM, Facet Solution Inc, MA, US �

•  Bilateral facetectomy needed �
•  Single level application �
•  Segmental lordosis ? �



Facet replacement systems�

Fitz, 1996 �

Lee,  �

Martin, 2000  �



Facet replacement systems�

Reiley, 2003  � Goble, 2002  �



Facet replacement systems�

Goble, 2003  �

Fallin,  �



Facet replacement systems�

Berry, 2005  �

Serhan, 2005  �



What we need to know �

•  Optimization of the tools�

•  Hardware failure�

•  Long term follow-up �



Do we need complicated tools ?�

What if we need to do unilateral facetectomy�

Synovial cysts�
Foraminal discs�
Extra-foraminal discs�
�



Why we operate the other side�

Dynamic pedicle screws�



Conclusion �

•  There is no single solution yet �

•  Ideal posterior dynamic design should have easy 
applicable design �

•  Hybrid models seems work better�
 �
•  Unilateral model design is necessarily �



Thank you �


