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Abstract
In recent years spinal surgery has undergone a drastic change of course, mainly due to the increasing use of 

minimally invasive and percutaneous techniques for the treatment of lumbar spine degenerative pathology. This has 
led to the development of techniques more effective (for the pathology) and less invasive (for the patient). Recently the 
technological progress focused on a very specific vertebral fusion technique: the facet joint fixation. This technique has 
already been described in past as available with the assistance of autologous bone chips into the facet joint; nowadays 
it has been brought up to date by the development and use of an implantable device that promotes the bone fusion of 
the joint complex: the Facet-Wedge®. The employment of this device seems to offer a minimally invasive choice to the 
standard posterior screws fixation techniques for the treatment of selected cases of lumbar degenerative pathologies. 
Obviously their application has to be evaluated on the basis of a careful preoperative radiological planning. Up to date 
there aren’t in literature clinical trials about the effective of this device and this technique. The biomechanical meaning 
of this device, the possibility of implanting in percutaneous technique and in combined instrumentation with anterior 
cages or different posterior techniques, could reveal that this technique might be an effective and feasible alternative, 
which needs to be addressed in further studies.
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Introduction
In recent years spinal surgery has undergone a drastic change 

of course, mainly due to the increasing use of minimally invasive 
percutaneous techniques for the treatment of lumbar spine degenerative 
pathology. This has led to the development of techniques more effective 
(for the pathology) and less invasive (for the patient). Obviously the 
practise of spinal degenerative surgery must be done in according 
with the well-known degenerative cascade described by Kirkaldy-
Willis that must be implied for each vertebral surgeon who makes 
diagnosis and treatment. Recently the technological progress focused 
on a very specific vertebral fusion technique: the facet joint fixation 
This technique has already been described in past as available with the 
assistance of autologous bone chips into the facet joint; nowadays it has 
been brought up to date by the development and use of an implantable 
device that promotes the bone fusion of the joint complex: the Facet-
Wedge®.

Philosophy of facet joint fusion

The biomechanical principle of facet joint fusion’s treatment is 
strictly related with the concept of the degenerative cascade, justified 
as the basis of the degenerative spinal pathology: the hypermobility of 
one vertebral segment produces all the biomechanical, pathological 
and physiological alterations, which lead up to discoarthrosis. For 
this reason the only way to stop the degenerative process is to stop the 
hypermobility. The basic concept of the facet joint fusion technique 
is that the segmental metameric movement, understood as real 
articulation between two vertebras, occurs by the action of facet joints. 
Indeed these structures are the only presenting themself as structures 
designate for the mobility, basing on their anatomical and physiological 
features (like knee or shoulder). In connection to this, the need to 
block the segmental hypermobility is strictly tied with blocking the 
movement of this joint. Traditionally the technique which effectively 
block the facet joint’s articulation used for vertebral fusion is the pedicle 
screws fixation, stand-alone or in combination with interbody fusion 
[1,2]. In the past the technique used for facet joint fusion was been 
performed by cruentation of the cartilage surface of the facet joint and 
the insertion inside itself of  autologous bone chips which theoretically 

might promote the fusion. Actually the segment’s movement capability 
prevents from bone engraftment and then often the arthrodesis failed. 
Nowadays technical progress has developed an implantable device 
which solves this problem. The so-called Facet-Wedge® is properly 
defined as facet joint fixation system.

Device features and surgical technique

The FACET WEDGE® system may be utilized for spinal fixation via 
facet joint fixation technique blocking facet joints, with or without bone 
implantation, at single or multiple levels, from L1 to S1. This system 
can be inserted as by standard “open” procedure as by percutaneous 
route, making this procedure very adaptable. The device insertion 
must requires a  bilaterally implantation, prone position, the use of the 
image intensifier to reach correctly the articular complex in AP and LL 
projections and the use of radiolucent surgical table. Surgical technique 
involves the articular complex individuation, the articular rim exposure, 
the insertion of a tapping inside the rim to remove the cartilage and 
subsequently, after size measurements by appropriate instrumentations, 
the device insertion within bone chips. Afterwards the device has to be 
fixed by some screws, with an obliged divergent orientation, to the facet 
joints interested. Obviously in case of percutaneous route the device 
implantation is performed by means of the kirschner guide-wires. 
Implantation technique is relatively simple and, via percutaneous route, 
speed up very much the vertebral fixation procedure. Moreover it may 
be associated with interbody fusion techniques like PLIF, XLIF e ALIF, 
allowing the achievement of a circumferential fixation [3,4]
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Limits and indications

This technique is considered as the first application the degenerative 
discopathy and the degenerative facet joints artropathy (facet joint 
syndrome). In my opinion it can be so useful for the recurrent disc 
herniation, when the need of segmental fusion is as important as to be 
low invasive respecting articular integrity. All the other degenerative 
circumstances which involve the need of a more bone-ligamentous 
decompression or articular removal (central or foraminal stenosis, 
spondylolisthesis, synovial cysts) clearly can’t be treated by this route. 
Furthermore the radiological finding of a clear instability (dynamic 
x-rays) is a contraindication for the use of this system. For these reasons 
the surgical indications for the use of this device are strictly selected.
There are also anatomical limits for the use of this device:

1. Iliac crest positioning: Fundamental element to analyze when
the idea is to implant the device at L5-S1 level. Indeed if the facet 
joint orientation conflicts with the iliac crest, the device cannot be 
used because its insertion becomes impossible. This is rare and makes 
infrequent the use of the device at this level.

2. Articular rim’s orientation: when the articular rim, especially
at L5-S1 and L4-L5 level, isn’t vertical in the axial plane, but oblique 
(frequently when there is a degeneration of facet joint and in the lower 
lumbar tract) live in a latero-medial, screws positioning, especially the 
ones on the lateral facet joint, might be difficult; this happens because 
the insertion route is oriented in an obliged divergent way and not 
adjustable during the positioning. Just in case that the articular rim 
lives oblique in latero-medial, lateral facet joint develops vertically 
respect to the axial plane, leaving a very little thickness of bone for the 
screw positioning. This can result in an uncorrect fixation system, with 
possible mobilization in the future.

In light of this, it is necessary a careful preoperative radiological 
planning that must be accomplished by morpho-dynamics L/S x-rays, 
L/S spine CT scan and MRI in order to keep out all the possible 
anatomical and pathological conditions that make the use of this 
technique contraindicated.

In terms of biomechanical evaluations some field studies [5,6] on 
the effectiveness of such a system have been performed, comparing the 
range of motion of a vertebral segment treated by Facet-Wedge® and 
the same segment treated by pedicle screws and rods [7-9]; the results 
are encouraging because of the inter-articular fusion seems to have the 
same biomechanical properties of strength of the pedicle screws and 
rods [9-11]. Obviously in the cases of a spondylolisthesis, the shearing 
forces acting on the vertebral segment become stronger and the system 
with screws and bars gives more guarantees of sealing [12-14].

Conclusions
The inter-articular fusion technique might be an effective and 

feasible minimally invasive alternative to the standard posterior 
pedicle screws and bars for the treatment of selected cases of lumbar 
degenerative pathologies [9,15,16]. Obviously their application has 
to be evaluated on the basis of a careful preoperative radiological 
planning. Up to date there aren’t in literature clinical trials about the 
effective of this technique [17-19]. The biomechanical concept of this 
device, the possibility of implanting in percutaneous technique and in 
combined instrumentation with anterior cages or different posterior 
fusion techniques, could reveal that this technique might be an effective 
and feasible alternative which needs to be addressed in further studies. 

References

1. Gelalis ID, Paschos NK, Pakos EE, Politis AN, Arnaoutoglou CM, et al. (2012) 
Accuracy of pedicle screw placement: a systematic review of prospective in vivo 
studies comparing free hand, fluoroscopy guidance and navigation techniques. 
Eur Spine J 21: 247-255. 

2. Idler C, Rolfe KW, Gorek JE (2010) Accuracy of percutaneous lumbar pedicle 
screw placement using the oblique or ‘‘owl’s-eye’’ view and novel guidance 
technology. J Neurosurg Spine 13: 509-515.

3. Agarwala A, Bucklen B, Muzumdar A, Moldavsky M, Khalil S (2012) Do facet 
screws provide the required stability in lumbar fixation? A biomechanical 
comparison of the Boucher technique and pedicular fixation in primary and 
circumferential fusions. Clin Biomech 27: 64-70.

4. Park YK, Kim JH, Oh JI, Kwon TH, Chung HS, et al. (2002) Facet fusion in the 
lumbosacral spine: a 2-year follow-up study. Neurosurgery 51: 88-95.

5. Aepli M, Mannion AF, Grob D (2009) Translaminar screw fix-ation of the lumbar 
spine: long-term outcome. Spine 34: 1492-1498.

6. Beaubien BP, Mehbod AA, Kallemeier PM, Lew WD, Butter- mann GR, et al. 
(2004) Posterior augmentation of an anterior lumbar interbody fusion: minimally 
invasive fixation versus pedicle screws in vitro. Spine 29: 406–412.

7. Kandziora F, Schleicher P, Scholz M, Pflugmacher R, Eindorf T, et al. (2005) 
Biomechanical testing of the lumbar facet interference screw. Spine 30: 34-39.

8. Rohlmann A, Neller S, Claes L, Bergmann G, Wilke HJ (2001) Influence of a 
follower load on intradiscal pressure and inter- segmental rotation of the lumbar 
spine. Spine 26: 557-561.

9. Schulze M, Hartensuer R, Gehweiler D, Holscher U, Raschke MJ, et al. 
(2012) Evaluation of a robot-assisted testing system for multisegmental spine 
specimens. J Biomech 45: 1457-1462. 

10. Rohlmann A, Zander T, Bergmann G (2005) Comparison of the biomechanical 
effects of posterior and anterior spine-stabilizing implants. Eur Spine J 14: 445-
453. 

11. Wang XY, Dai LY, Xu HZ, Chi YL (2008) Biomechanical effect of the extent of 
vertebral body fracture on the thoracolumbar spine with pedicle screw fixation: 
an in vitro study. J Clini Neurosci 15: 286-290.

12. Razi AE, Spivak JM, Kummer FJ, Hersh DS, Goldstein JA (2011) Biomechanical 
comparison of translaminar screw versus pedicle screw supplementation of
anterior femoral ring allografts in one- level lumbar spine fusion. Bull NYU Hosp 
Joint Dis 69: 298-302.

13. Oxland TR, Lund T (2000) Biomechanics of stand-alone cages and cages in 
combination with posterior fixation: a literature review. Eur Spine J 9: 95-101.

14. Chen SH, Mo Lin R, Chen HH, Tsai KJ (2007) Biomechanical effects of polyaxial 
pedicle screw fixation on the lumbosacral segments with an anterior interbody 
cage support. BMC Mus- culoskelet Disord 10: 28.

15. Masharawi Y, Rothschild B, Salame K, Dar G, Peleg S, et al. (2005) Facet 
tropism and interfacet shape in the thoracolumbar vertebrae: characterization 
and biomechanical interpretation. Spine 30: 281-292.

16. Su BW, Cha TD, Kim PD, Lee J, April EW, et al. (2009) An anatomic and 
radiographic study of lumbar facets relevant to percutaneous transfacet fixa-
tion. Spine 34: 384-390.

17. Hartensuer R. Riesenbeck O, Schulze M, Gehweiler D, Raschke MJ, et al. 
(2014) Biomechanical evaluation of the Facet Wedge: a refined technique for 
facet fixation. Eur Spine J 23: 2321–2329.

18. Goel A. Letter to the Editor concerning (2015) Biomechanical evaluation of 
the Facet Wedge: a refined technique for facet fixation. Eur Spine J (2014) 
23:2321–2329. Eur Spine J 24: 404.

19. Hartensuer R Riesenbeck O, Schulze M, Gehweiler D, Raschke MJ, et al. 
(2014) Biomechanical evaluation of the Facet Wedge: a refined technique for 
facet fixation. Eur Spine J 23: 2321-2329.

http://www.ncbi.nlm.nih.gov/pubmed/21901328
http://www.ncbi.nlm.nih.gov/pubmed/21901328
http://www.ncbi.nlm.nih.gov/pubmed/21901328
http://www.ncbi.nlm.nih.gov/pubmed/21901328
http://www.ncbi.nlm.nih.gov/pubmed/20887149
http://www.ncbi.nlm.nih.gov/pubmed/20887149
http://www.ncbi.nlm.nih.gov/pubmed/20887149
http://www.ncbi.nlm.nih.gov/pubmed/21849224
http://www.ncbi.nlm.nih.gov/pubmed/21849224
http://www.ncbi.nlm.nih.gov/pubmed/21849224
http://www.ncbi.nlm.nih.gov/pubmed/21849224
http://www.ncbi.nlm.nih.gov/pubmed/12182439
http://www.ncbi.nlm.nih.gov/pubmed/12182439
http://www.ncbi.nlm.nih.gov/pubmed/19525842
http://www.ncbi.nlm.nih.gov/pubmed/19525842
http://www.ncbi.nlm.nih.gov/pubmed/15454721
http://www.ncbi.nlm.nih.gov/pubmed/15454721
http://www.ncbi.nlm.nih.gov/pubmed/15454721
http://www.ncbi.nlm.nih.gov/pubmed/15644745
http://www.ncbi.nlm.nih.gov/pubmed/15644745
http://www.ncbi.nlm.nih.gov/pubmed/11740371
http://www.ncbi.nlm.nih.gov/pubmed/11740371
http://www.ncbi.nlm.nih.gov/pubmed/11740371
http://www.ncbi.nlm.nih.gov/pubmed/22387121
http://www.ncbi.nlm.nih.gov/pubmed/22387121
http://www.ncbi.nlm.nih.gov/pubmed/22387121
http://www.ncbi.nlm.nih.gov/pubmed/15717191
http://www.ncbi.nlm.nih.gov/pubmed/15717191
http://www.ncbi.nlm.nih.gov/pubmed/15717191
http://www.ncbi.nlm.nih.gov/pubmed/18226530
http://www.ncbi.nlm.nih.gov/pubmed/18226530
http://www.ncbi.nlm.nih.gov/pubmed/18226530
http://www.ncbi.nlm.nih.gov/pubmed/22196385
http://www.ncbi.nlm.nih.gov/pubmed/22196385
http://www.ncbi.nlm.nih.gov/pubmed/22196385
http://www.ncbi.nlm.nih.gov/pubmed/22196385
http://www.ncbi.nlm.nih.gov/pubmed/10766064
http://www.ncbi.nlm.nih.gov/pubmed/10766064
http://www.biomedcentral.com/1471-2474/8/28
http://www.biomedcentral.com/1471-2474/8/28
http://www.biomedcentral.com/1471-2474/8/28
http://www.ncbi.nlm.nih.gov/pubmed/15928537
http://www.ncbi.nlm.nih.gov/pubmed/15928537
http://www.ncbi.nlm.nih.gov/pubmed/15928537
http://www.ncbi.nlm.nih.gov/pubmed/19444051
http://www.ncbi.nlm.nih.gov/pubmed/19444051
http://www.ncbi.nlm.nih.gov/pubmed/19444051
http://www.ncbi.nlm.nih.gov/pubmed/25155837
http://www.ncbi.nlm.nih.gov/pubmed/25155837
http://www.ncbi.nlm.nih.gov/pubmed/25155837
http://www.researchgate.net/publication/269289772_Letter_to_the_Editor_concerning_Biomechanical_evaluation_of_the_Facet_Wedge_a_refined_technique_for_facet_fixation_by_Hartensuer_R._et_al._Eur_Spine_J_(2014)_2323212329
http://www.researchgate.net/publication/269289772_Letter_to_the_Editor_concerning_Biomechanical_evaluation_of_the_Facet_Wedge_a_refined_technique_for_facet_fixation_by_Hartensuer_R._et_al._Eur_Spine_J_(2014)_2323212329
http://www.researchgate.net/publication/269289772_Letter_to_the_Editor_concerning_Biomechanical_evaluation_of_the_Facet_Wedge_a_refined_technique_for_facet_fixation_by_Hartensuer_R._et_al._Eur_Spine_J_(2014)_2323212329
http://www.ncbi.nlm.nih.gov/pubmed/25155837
http://www.ncbi.nlm.nih.gov/pubmed/25155837
http://www.ncbi.nlm.nih.gov/pubmed/25155837

	Title
	t
	Abstract 
	Keywords
	Introduction
	Philosophy of facet joint fusion 
	Device features and surgical technique 
	Limits and indications 

	Conclusions 
	References 



