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How can we prevent worsening of adjacent How can we prevent worsening of adjacent 

degeneration just above a lumbar fusion ?degeneration just above a lumbar fusion ?   



PI = 41°







5 years after surgery1 year after surgery





Park P., Garton H.J., Gala V.C., Hoff J.T., McGillicudy J.E.: Adjacent 
segment disease (ASD) after lumbar or lumbosacral fusio n: review of 

the literature.Spine 2004, Vol 29,17:1938-1944.   

• Meta-analysis of 22 published papers of retrospective studies Meta-analysis of 22 published papers of retrospective studies 
(mean F.U.: 36-369 mths).(mean F.U.: 36-369 mths).

• Symptomatic ASD was ranging from 5.2 to 18.5%.Symptomatic ASD was ranging from 5.2 to 18.5%.

Cheh G., Bridwell K.H.,Lenke L.G. et al.: Adjacent Seg ment Disease
following lumbar/thoracolumbar Fusion with Pedicle Scre w 
Instrumentation. A Minimum 5-Year Follow-up
Spine 2007, Vol 32, 20:2253-2257.

80 (43%)                                                                                    
Clinical ASD:
45/188
= 24%



Prevention of further degenerative lesions 
at the adjacent level to the fused spinal 
segment:

•  -> protection of facet joints and articular   -> protection of facet joints and articular   
capsule at the top of posterior fixation         capsule at the top of posterior fixation         
during the screw insertion. during the screw insertion. 

•-> No corset and early physiotherapy.-> No corset and early physiotherapy.

•-> restoration of lumbar lordosis (distractive -> restoration of lumbar lordosis (distractive 
PLIF or ALIF and posterior fixation in PLIF or ALIF and posterior fixation in 
compression) and sagittal spinal balance.compression) and sagittal spinal balance.

•  -> protection of adjacent degenerative disc -> protection of adjacent degenerative disc 
with semirigid dynamic stabilization.with semirigid dynamic stabilization.



• Prevention of ASD above a lumbar fusion

--

> Restoration of lumbar lordosis and physiological sagital balance> Restoration of lumbar lordosis and physiological sagital balance:  
distractive PLIF or ALIF and posterior  fixation in  compression ..



Lumbosacral angel (LSA) as an index of lumbosacral
kyphotic deformity. Normal value: 110°

Boxall D, Bradford DS, Winter RB et all (1979) Management of severe spondylolisthesis in children and adolescents. 
J Bone Joint Surg Am 1979;61:479-495



PIA=38°

LSA= 83°



LSA: 77°
LSA: 103°



Prevention of further degenerative lesions 
at the adjacent level to the fused spinal 
segment:

•  -> protection of facet joints and articular   -> protection of facet joints and articular   
capsule at the top of posterior fixation         capsule at the top of posterior fixation         
during the screw insertion. during the screw insertion. 

•-> No corset and early physiotherapy.-> No corset and early physiotherapy.

•-> restoration of lumbar lordosis (distractive -> restoration of lumbar lordosis (distractive 
PLIF or ALIF and posterior fixation in PLIF or ALIF and posterior fixation in 
compression) and sagittal spinal balance.compression) and sagittal spinal balance.

•  -> protection of adjacent degenerative disc -> protection of adjacent degenerative disc 
with semirigid dynamic stabilization.with semirigid dynamic stabilization.



L5-S1 isthmic spondylolisthesis :L5-S1 isthmic spondylolisthesis :
Indication of 360°fusion by using Indication of 360°fusion by using 
distractive cages and posterior distractive cages and posterior 
fixation in compression.fixation in compression.

    What to do for the L4-L5 What to do for the L4-L5 

degenerative disk well degenerative disk well 

documented on the documented on the 

preoperative imaging ?:preoperative imaging ?:
  



Grade I
Grade II

Grade III
Grade IV

Grade V



Semi-rigid dynamic stabilization for 
the adjacent pathological disc

Distractive PLIF with PEEK cages Posterior fixation in compression
for restoring lordosis

Prevention of ASD above lumbar fusion.



1993: Isolock®
Plates with a
unique shock
absorber
system.

1997: Isobar® TTL
Semi-rigid rods
included in the versatile TTL system. 
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«  The transitional«  The transitional
  zone protected byzone protected by
the semi-rigid the semi-rigid 
element »element »

G.Perrin, 1994G.Perrin, 1994











FU: 10 y. ROM �  = 4°



NASS 23rd Annual Meeting – Toronto Canada - October 17,  2008

Long-term effects of 
the intervertebral 

dynamic stabilization 
 as a protective 
technique for 

adjacent  levels
(mean FU: 8.7y.).(mean FU: 8.7y.).

Gilles Perrin*, Alejandro Cristini Gilles Perrin*, Alejandro Cristini 
  

Dpt. Neurosurg Lyon, FranceDpt. Neurosurg Lyon, France



3D Fusion with P.L.I.F.:
2000 cases (1978 - 2007)

(Gilles PERRIN,LYON,FRANCE)

• Isthmic spondylolisthesis:Isthmic spondylolisthesis:                               
1395 cases ( = 69.7%)1395 cases ( = 69.7%)

• Degenerative spondylolisthesis with lateral Degenerative spondylolisthesis with lateral 
and foraminal stenosis and severe discal: and foraminal stenosis and severe discal: 

411 cases (= 20.5%)411 cases (= 20.5%)
• Degenerative or iatrogenic lumber Degenerative or iatrogenic lumber 

instability:instability:
194194 cases (= 9.7%) cases (= 9.7%)



Materials and study design:Materials and study design:

• 60 patients underwent surgery between 06/1991 and 04/1 997 for 

lumbar isthmic spondylolisthesis and pathological ad jacent disc . 
FU: 8.27 y. Mini: 6y. Max: 15y.

• Group 1 (« R »): 36 patients  

(mean age: 32 y.) (16 �  and 20� ) were fused 

with cages for PLIF, adjacent postlat eral fusion

and rigid bisegmental fixation.

•  Group 2 (« SR »): 24 patients  

(mean age: 29y.) (10 �  and 14� ) underwent 

hydrid stabilization with 360°fusion  (PLIF + 

post.fixation at the level of the slipping and 

semi-rigid dynamic stabilization for the 

adjacent pathological disc.



Results:Results:

•  Specific complications: 
•Post-operative complications occured in 2 patients 
with screw or plate brakage in group 1 « R » (5.5%)
•No post-operative complications in group 2 « SR »

•  Fusion rate: 
•Solid fusion was documented in 100% of the patients  
in both groups after Fu > 5y. (M Fu = 8.27y.)
  •  ASD: 
•occurrence in 16 patients from group 1 « R » (44.4% )
•Only 1 patient in group 2 « SR » (4.2%).

•Revision surgery for ASD:  
•5 patients in group 1 « R » (13.9%)
•None in group 2 « SR ».



Results:Results:

•    ASD: 
1.occurrence in 16 patients from group 1 
« R » (44.4%),

2.Only 1 patient in group 2 « SR » (4.2%).

•Revision surgery for ASD:  
1.5 patients in group 1 « R » (13.9%),

2.None in group 2 « SR ».



Preop.1995 Post-op.1995 2003



2003: dynamic X-rays
8 y. after surgery



CTscan control 12 y. after L5S1 PLIF fusion CTscan control 12 y. after L5S1 PLIF fusion 
and implantation of L4L5 semirigid fixation and implantation of L4L5 semirigid fixation 

12 years after lumbar fusion



Distractive PLIF with Peek
polymer large cages

Adjacent level protection
with a dynamic semi-rigid 
fixation

Posterior fixation in compression for 360°
fusion and restoration of lordosis

 Many thanks for

 your attention !


