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(73) Asslgnee' \Avlxlallssorthopedlcs’ Inc" Redmond’ A prosthesis assembly replaces a cephalad portion of a left 
natural facet joint (i.e., a left inferior articular process) on a 

(21) Appl, No.1 11/934,713 Vertebral body and a cephalad portion of a right natural facet 
joint (i.e., a right inferior articular process) on a Vertebral 

(22) Filed: NOV- 2, 2007 body. The prosthesis assembly has a left prosthesis body 
_ _ accommodating ?xation to the Vertebral body at or near a 

Related U's‘ Apphcatlon Data left pedicle and Without support by a lamina. An arti?cial left 

(60) Continuation of application No. 10/658,089, ?led on ,facet joint Structure Carried by the left prosthesis body and 
86p‘ 9’ 2003’ which is a division of application NO‘ is adapted and con?gured to replace a cephalad port1on of 
10/615,727, ?led on Jul‘ 9’ 2003, which is a division the left natural facet joint. The prosthesis assembly further 
ofapphcation NO 09/693,272, ?led on Oct 20’ 2000, has a right prosthesis body accommodating ?xation to the 
now pat No_ 6,610,091_ Vertebral body at or near a left pedicle and Without support 

by a lamina. An arti?cial right facet joint structure is carried 
(60) Provisional application No. 60/ 160,891, ?led on Oct. by the right prosthesis body and is adapted and con?gured 

22, 1999. 
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to replace a cephalad portion of the right natural facet joint. 
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FIG‘. 24 
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TRIMMING OF SUPERIOR FACET 

TO DECOMPRESS NERVE ROOT PRIOR 
TO REAMlNG (51 IN THIS CASE) 
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FIG. 14 
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FIG. 20 
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FIG. 34 
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FACET ARTHROPLASTY DEVICES AND 
METHODS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/658,089, ?led Sep. 9, 2003, Which is 
a divisional of co-pending US. patent application Ser. No. 
10/615,727, ?led Jul. 9, 2003, Which is a divisional of US. 
patent application Ser. No. 09/693,272 (now US. Pat. No. 
6,610,091), Which claims the bene?t of US. Provisional 
Patent Application Ser. No. 60/160,891, ?led Oct. 22, 1999, 
Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to devices 
and surgical methods for the treatment of various types of 
spinal pathologies. More speci?cally, the present invention 
is directed to several different types of spinal joint replace 
ment prostheses, surgical procedures for performing spinal 
joint replacements, and surgical instruments Which may be 
used to perform the surgical procedures. 

BACKGROUND OF THE INVENTION 

[0003] Back pain is a common human ailment. In fact, 
approximately 50% of persons Who are over 60 years old 
suffer from loWer back pain. Although many incidences of 
back pain are due to sprains or muscle strains Which tend to 
be self-limited, some back pain is the result of more chronic 
?bromuscular, osteoarthritic, or ankylosing spondolytic pro 
cesses of the lumbosacral area. Particularly in the population 
of over 50 year olds, and most commonly in Women, 
degenerative spine diseases such as degenerative spondy 
lolisthesis and spinal stenosis occurs in a high percentage of 
the population. Iida, et al, 1989. 

[0004] Degenerative changes of the adult spine have tra 
ditionally been determined to be the result of the interrela 
tionship of the three joint complex; the disk and the tWo 
facet joints. Degenerative changes in the disc lead to arthritic 
changes in the facet joint and vice versa. See Farfan and 
Sullivan, 1967; see also Farfan, 1969; see also Farfan, 1980. 

[0005] One cadaver study of 19 cadavers With degenera 
tive spondylolisthesis shoWed that facet degeneration Was 
more advanced than disc degeneration in all but tWo cases. 
Farfan. In mild spondylolisthetic cases, the slip appeared to 
be primarily the result of predominantly unilateral facet 
subluxation. Other studies into degenerative changes of the 
spine have revealed extensive contribution of facet joint 
degeneration to degenerative spinal pathologies such as 
degenerative spondylolisthesis, central and lateral stenosis, 
degenerative scoliosis, and kypho-scoliosis, at all levels of 
the lumbar spine. See Kirkaldy-Willis et al, 1978; see also 
Rosenberg, 1975. 

[0006] It has been determined that facet joint degeneration 
particularly contributes to degenerative spinal pathologies in 
levels of the lumbar spine With sagittally oriented facet 
joints, i.e. the L4-L5 level. 

[0007] When intractable pain or other neurologic involve 
ment results from adult degenerative spine diseases, such as 
the ones described above, surgical procedures may become 
necessary. Traditionally, the surgical management of disease 
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such as spinal stenosis consisted of decompressive laminec 
tomy alone. HerkoWitZ, et al, The Diagnosis and Manage 
ment of Degenerative Lumber Spondylolisthesis, 1998. 
Wide decompressive laminectomies remove the entire 
lamina, and the marginal osteophytes around the facet joint. 
Because a lot of degenerative spine disease has been dem 
onstrated to be caused by facet joint degeneration or disease, 
this procedure removes unnecessary bone from the lamina 
and insuf?cient bone from the facet joint. 

[0008] Furthermore, although patients With one or tWo 
levels of spinal stenosis tend to do reasonably Well With just 
a one to tWo level Wide decompressive laminectomy, 
patients Whose spinal stenosis is associated With degenera 
tive spondylolisthesis have not seen good results. Lombardi, 
1985. Some studies reported a 656 increase in degree of 
spondylolisthesis in patients treated With Wide decompres 
sive laminectomy. See Johnson et al; see also White and 
Wiltse. The increase in spinal slippage especially increased 
in patients treated With three or more levels of decompres 
sion, particularly in patients With radical laminectomies 
Where all of the facet joints Were removed. 

[0009] To reduce the occurrence of increased spondylolis 
thesis resulting from decompressive laminectomy, surgeons 
have been combining laminectomies, particularly in patients 
With three or more levels of decompression, With multi-level 
arthrodesis. Although patients Who undergo concomitant 
arthrodesis do demonstrate a signi?cantly better outcome 
With less chance of further vertebral slippage after laminec 
tomy, arthrodesis poses problems of its oWn. Aside from the 
occurrence of further spondylolisthesis in some patients, 
additional effects include non-unions, sloW rate of fusion 
even With autografts, and signi?cant morbidity at the graft 
donor site. Furthermore, even if the fusion is successful, 
joint motion is totally eliminated at the fusion site, creating 
additional stress on healthy segments of the spine Which can 
lead to disc degeneration, herniation, instability spondyloly 
sis, and facet joint arthritis in the healthy segments. 

[0010] An alternative to spinal fusion has been the use of 
an invertebral disc prosthesis. There are at least 56 arti?cial 
disc designs Which have been patented or identi?ed as being 
investigated. McMillin C. R. and Stelfee A. D., 20th Annual 
Meeting of the Society for Biomaterials (abstract) (1994). 
Although different designs achieve different levels of suc 
cess With patients, disc replacement mainly helps patients 
With injured or diseased discs; disc replacement does not 
address spine pathologies such as spondylolisthesis and 
spinal stenosis caused by facet joint degeneration or disease. 

SUMMARY OF THE INVENTION 

[0011] There is a need in the ?eld for prostheses and 
prosthetic systems to replace injured and/or diseased facet 
joints, Which cause, or are a result of, various spinal dis 
eases. There is also a need for surgical methods to install 
such prostheses. There is also a need for prostheses and 
prosthetic systems to replace spinal fusion procedures. 

[0012] The present invention overcomes the problems and 
disadvantages associated With current strategies and designs 
in various treatments for adult spine diseases. The present 
inventive spinal arthroplastic systems avoid the problems of 
spine stiffness, increased loads on unfused levels, and pre 
dictable failure rates associated With spinal arthrodesis. 
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[0013] The present invention pertains to spinal prostheses 
designed to replace facet joints and/or part of the lamina at 
virtually all spinal levels including Ll-L2, L2-L3, L3-L4, 
L4-L5, LS-S-l, T1 1 -Tl2, and Tl2-Ll. Various types ofjoint 
replacement prostheses are described for treating different 
types of spinal problems. 

[0014] One aspect of the invention provides a prosthesis 
assembly to replace a cephalad portion of a left natural facet 
joint (i.e., a left inferior articular process) on a vertebral 
body and a cephalad portion of a right natural facet joint 
(i.e., a right inferior articular process) on a vertebral body. 
The prosthesis assembly comprises a left prosthesis body 
accommodating ?xation to the vertebral body at or near a 
left pedicle and Without support by a lamina. An arti?cial left 
facet joint structure carried by the left prosthesis body and 
is adapted and con?gured to replace a cephalad portion of 
the left natural facet joint. The prosthesis assembly further 
comprises a right prosthesis body accommodating ?xation 
to the vertebral body at or near a left pedicle and Without 
support by a lamina. An arti?cial right facet joint structure 
is carried by the right prosthesis body and is adapted and 
con?gured to replace a cephalad portion of the right natural 
facet joint. 

[0015] Another aspect of the invention provides a method 
of replacing, on a vertebral body, all or a portion of a 
cephalad portion of left natural facet joint (i.e., a left inferior 
articular process) and all or a portion of a cephalad portion 
of a right natural facet joint (i.e., a right inferior articular 
process) using the prosthesis assembly described in the 
preceding paragraph, to provide improved support for the 
spinal column. The method comprises the steps of removing 
all or a portion of the cephalad portions of the left and right 
natural facet joints from the vertebral body, and ?xing the 
prosthesis assembly to the vertebral body to replace both 
removed cephalad portions of the left and right natural facet 
joints With the arti?cial facet joint structure. 

[0016] In one embodiment, at least one of the arti?cial left 
and right facet joint structures is adapted and con?gured to 
articulate With a caudal portion of the respective one of the 
left and right facet joints (i.e., a superior articular process) 
of an adjoining vertebral body. 

[0017] Features and advantages of the inventions are set 
forth in the folloWing Description and DraWings, as Well as 
in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a lateral vieW of a spine With degenerative 
spondylolisthesis at L4-L5; 

[0019] FIG. 2 is a front vieW of a universal facet replace 
ment prosthesis; 

[0020] FIGS. 2A, 2B, and 2C are vieW of an alternative 
embodiment of a universal facet replacement prosthesis; 

[0021] FIG. 3 is a lateral vieW of a spine With a superior 
universal facet prosthesis installed in a L5 vertebra; 

[0022] FIG. 4 is a superior vieW of a L5 vertebra With an 
installed superior universal facet prosthesis; 

[0023] FIG. 5 is a superior vieW of a L5 vertebra depicting 
removal of the prominent bone of the superior articular 
process; 
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[0024] FIG. 6 is a diagram illustrating the trimming of the 
superior facet to decompress a nerve root prior to reaming; 

[0025] FIG. 7 is a superior vieW of a L5 vertebra depicting 
the reaming of the facet into the pedicle; 

[0026] FIG. 8 is a front vieW of a facet reamer; 

[0027] FIG. 9 is a superior vieW of a vertebral body 
depicting broaching an opening into a vertebral body; 

[0028] FIG. 10 is a superior vieW of a vertebral body 
depicting tWo universal facet prostheses Which have been 
installed in a vertebral body to form tWo superior facets; 

[0029] FIG. 11 is a posterior vieW of a spine depicting an 
installed inferior lamina/facet prosthesis; 

[0030] FIG. 12 is a superior vieW of a vertebral body 
depicting complete prosthetic facet joints comprising an 
inferior lamina/facet prosthesis and tWo superior universal 
facet prostheses; 

[0031] FIG. 13 is a lateral vieW of an installed complete 
prosthetic facet joint; 

[0032] FIG. 14 is a superior vieW of a vertebral body 
depicting sagittally oriented arthritic facets With lateral 
stenosis; 
[0033] FIG. 15 is a superior vieW of a vertebral body 
depicting removal of the inferior one eighth of the spinous 
process; 

[0034] FIG. 16 is a superior vieW of a vertebral body after 
an inferior lamina/facet resection; 

[0035] FIG. 17 is a posterior vieW ofa spine at an L4-L5 
shoWing a spinous process resection line and inferior facet 
resection line; 

[0036] FIG. 18 is a posterior vieW of an L4-L5 after part 
of the lamina and inferior facets have been removed, shoW 
ing an installed universal facet prosthesis; 

[0037] FIG. 19 is a posterior vieW of an L4-L5 after part 
of the lamina and inferior facets have been removed With an 
alternative V-type laminal cut, shoWing an installed univer 
sal facet prosthesis; 

[0038] FIG. 20 is a posterior vieW of a L4 vertebra With an 
alternative shaped inferior lamina/facet prosthesis installed 
over a V-type laminal cut; 

[0039] FIG. 21 is a posterior vieW of one embodiment of 
an installed hemi-lamina/facet prosthesis of the present 
invention; 
[0040] FIG. 22 is a front vieW of one embodiment of a 
hemi-lamina/facet prosthesis of the present invention; 

[0041] FIG. 23 is a posterior vieW ofa spine, at an L4-L5 
joint Which has undergone hemiarthroplasty With Wide 
decompressive laminectomy, With tWo base members of a 
hemi-lamina/facet prosthesis in the process of being 
installed onto the L4-L5; 

[0042] FIG. 24 is a posterior vieW of one embodiment of 
an installed hemi-lamina/facet prosthesis of the present 
invention; 
[0043] FIG. 25 is a posterior vieW of one embodiment of 
an installed hemi-lamina/facet prosthesis of the present 
invention; 




















