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Background 1: PLIF

� PLIF: posterior lumbar interbody fusion

with/without a device 

bone grafting into the disc space

stabilize the segment & lead to fusion
� Interbody devices were developed to 

standardize the operation 



PLIF using square-shaped cages with 
pedicle screw system

Brantigan JW, et al.             
A carbon fiber implant to aid interbody 
lumbar fusion.  Two-year clinical results in 
the first 26 patients.                      

 Spine 18:2106-2117,1993



PLIF using threaded cage alone

�7�P�K�Q�P���T�C�V�G�������� 9Ñ9ë

Ray, C.D.                     
Threaded titanium cages for lumbar 
interbody fusions.          

Spine 22:667-80,1997.

Kuslich, S.D. et al.                    
The Bagby and Kuslich method of lumbar 
interbody fusion.          

Spine 23:1267-79,1998.  
Threaded fusion cage
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(Fuji, T., et al. J Orthop Sci   8:142-147,2003)

Change of 
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To achieve high fusion rate
Large contact area
Cage with large 
window
Place the graft both 
inside and outside 
of the cage



without ��
instrumentation

with pedicle ��
screw system

with �“simple
instrumentation

Augmentation



Background 2: Pedicle screw system

� Useful augmentation for lumbar arthrodesis

� Disadvantages;

misinsertion of the screws

injury to the adjacent facet joints

damage of paraspinal muscles



Background 3: Spinous process plate

� Wilson PD, et al: Lumbosacral fusion with 
metallic-plate fixation. 

Instr Course Lect 9: 52-57,1952.
� Fuji T, et al: Posterior spinal fusion of the 

cervical spine using the alligator plate. 

Eur Spine J 2: 169-174,1993.
Alligator plate for cervical spine



Lumbar Alligator Spinal System
 designed by Fuji

Connection both plates



LA: Lumbar Alligator Spinal System



LA: Lumbar Alligator Spinal System

Adjust length

Cut plate

Connect plates

Clamp proc.

Transverse  



Patients

� Jan. 2000 – Sept. 2008
� single level PLIF (with threaded cages and LA)

for degenerative spondylolisthesis:  163 cases

� Sex: 63 males, 100 females
� Age: 39 – 86 yrs. (av. 66 yrs.)



Patients

� Fusion level: L4-5 140 cases
L3-4   20
L5-6     3

� Additional fenestration:  40 cases
upper adjacent level 26 cases
lower adjacent level   8
both/other level   6



Methods

� Operation time
� Intraoperative bleeding
� Union rate
� Complication
� Revision surgery



Solid union (case 225: 58 yrs. female, 2 yrs. after op.)

: presence of bony bridge between vertebral 
bodies in radiogram



Non-union (case 188: 64 yrs. male, 2 yrs. after op.)

: movement at the fusion site on flexion-
extention lateral radiogram

flexion extention



Unjudged (case 146: 75 yrs. male, 2 yrs. after op.)

: no movement at the fusion site without 
bony bridge between vertebral bodies



Results



Operation time &  bleeding

� Operation time:
110-340 minutes (av. 167 minutes)

(without fenestration: 145 minutes)

� Intraoperative bleeding:
50-1500 ml (av. 365 ml)

(without fenestratio: 180 ml)



Union rate

1 yr. 2 yrs. 3 yrs.
Solid union 67.6 89.5 94.6 %
Non-union   8.8   2.4   0.0
Unjudged 23.6   8.1    5.4



Complications (163 cases)

� Fracture of spinous process 8 cases
� Nerve root irritation (cage/graft) 2
� Dural tear 2
� Postoperative hematoma 2
� Superficial infection 2
� Deep infection 1
� Burst fracture (due to fall) 1
� Peroneal palsy 1



Revision surgery (163 cases)

for
� Newly developed lesion 6 cases
� Fracture of spinous process 4
� Epidural hematoma 2
� Nerve root irritation (cage/graft) 2
� Deep wound infection 1
� Superficial infection 1
� Burst fracture 1



Supplementary material 1: (IMAST 2004) 
Biomechanical study



Materials & methods

� 5 functional spinal units (FSUs) out of 3 calf 
lumbar spines

� Tests: pure compression, flexion-compression, 
extension-compression, both lateral bending, 
both axial rotation : at intact (INT), after insertion 
of BAK cages (BAK), after augmentation by LA

� Records: load to displacement curve, load  to 
angle curve

� Data : normalized by the mean stiffness of INT



Biomechanical study: Results

test INT BAK BAK+LA

compression 1.00 1.19 1.12

flexion-c. 1.00 0.70 0.79

extension-c. 1.00 0.97 2.26
bending 1.00 2.40 2.53

rotation 1.00 1.02 1.09



Supplementary material 2: (IMAST 2009) 
Adjacent disc disease (ASD) in PLIF

LA (45 cases) vs. PS (85 cases)

Evaluate ASD after two methods of L4-5 PLIF



ASD after PLIF
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65 yrs.65 yrs.

FemaleFemale

Tb spineTb spine

No pass between A & PNo pass between A & P
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through the instrumentthrough the instrument

Supplementary material 3: 
Other indication: in combination with ASF



�                     disc herniationdisc herniation
�                     T11/12T11/12

2 yrs. after anterior fusion 
augumented with LA

Supplementary material 3: 
Other indication: in combination with ASF



Conclusions 
� The Lumbar Alligator Spinal System is a 

newly designed, easy, simple, and less 
invasive instrument for posterior spinal 
fixation of the lumbar spine.

� Single-level PLIF using threaded cages 
and the LA achieved clinically the same 
results as PLIF using pedicle screw 
system.



Thank you for your kind attention !
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Arigatou gozaimashita

Alligator spinal system



Biomechanical study

� The Lumbar Alligator Spinal System limits The Lumbar Alligator Spinal System limits 
the extension movement mainly in the the extension movement mainly in the 
biomechanical study.biomechanical study.


