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ABSTRACT 

An instrument and method for cutting a path in bone are 
provided. The instrument includes a curved guide member 
de?ning a curved opening extending therein, and a bit 
member positioned Within the opening of the guide member. 
The bit member is adapted to move Within the opening of the 
guide member to cut a path in bone. 
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INSTRUMENT AND METHOD FOR MILLING A 
PATH INTO BONE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/446,963 ?led on Feb. 12, 2003. 
US. Provisional Application No. 60/446,963 is herein incor 
porated by reference for all legitimate purposes. 

BACKGROUND 

[0002] The present disclosure relates generally to the ?eld 
of orthopedics and spinal surgery, and in some embodi 
ments, the present disclosure relates to intervertebral pros 
thetic joints for use in the total or partial replacement of a 
natural intervertebral disc, and methods and tools for use 
thereWith. 

[0003] In the treatment of diseases, injuries or malforma 
tions affecting spinal motion segments, and especially those 
affecting disc tissue, it has long been knoWn to remove some 
or all of a degenerated, ruptured or otherWise failing disc. In 
cases involving intervertebral disc tissue that has been 
removed or is otherWise absent from a spinal motion seg 
ment, corrective measures are taken to ensure the proper 
spacing of the vertebrae formerly separated by the removed 
disc tissue. 

[0004] In some instances, the tWo adjacent vertebrae are 
fused together using transplanted bone tissue, an arti?cial 
fusion component, or other compositions or devices. Spinal 
fusion procedures, hoWever, have raised concerns in the 
medical community that the bio-mechanical rigidity of inter 
vertebral fusion may predispose neighboring spinal motion 
segments to rapid deterioration. More speci?cally, unlike a 
natural intervertebral disc, spinal fusion prevents the fused 
vertebrae from pivoting and rotating With respect to one 
another. Such lack of mobility tends to increase stresses on 
adjacent spinal motion segments. 

[0005] Additionally, several conditions may develop 
Within adjacent spinal motion segments, including disc 
degeneration, disc herniation, instability, spinal stenosis, 
spondylosis and facet joint arthritis. Consequently, many 
patients may require additional disc removal and/or another 
type of surgical procedure as a result of spinal fusion. 
Alternatives to spinal fusion are therefore desirable. 

[0006] In particular, this disclosure relates to an instru 
ment that aids in the insertion of alternatives to spinal fusion. 

SUMMARY 

[0007] An instrument for cutting a path in bone is pro 
vided. The instrument includes a curved guide member 
de?ning a curved opening extending therein, and a bit 
member positioned Within the opening of the guide member. 
The bit member is adapted to move Within the opening of the 
guide member to cut a path in bone. 

[0008] In another embodiment, an instrument for cutting a 
path in bone is provided. The instrument includes a curved 
guide member de?ning a curved opening extending therein, 
a bit member positioned Within the opening of the guide 
member, a rotatable element operatively connected to the bit 
member to impart rotational movement to the bit member, 
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and a handle operatively connected to the bit member to 
impart translational movement to the bit member. The bit 
member is adapted to cut a curved path into bone via 
rotational movement in and translational movement through 
the guide member. 

[0009] In yet another embodiment, a method for cutting a 
curved path into bone is provided. The method includes 
providing an instrument having a curved guide member, the 
curved guide member de?ning a curved opening therein, 
positioning a bit member Within the opening of the guide 
member, actuating the instrument to impart rotational move 
ment to the bit member, engaging the bit member With bone, 
and imparting a translational force to the bit member to cut 
a curved path in bone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a lateral vieW of a portion of a spondy 
losed vertebral column. 

[0011] FIG. 2 is a lateral vieW of a pair of adjacent 
vertebral endplates of FIG. 1. 

[0012] FIG. 3a is a lateral vieW of the pair of adjacent 
vertebral endplates of FIG. 2 With a rod and screW arrange 
ment. 

[0013] FIG. 3b is a longitudinal, partial sectional vieW of 
the pair of adjacent vertebral bodies of FIG. 3a. 

[0014] FIG. 4a is an isometric vieW of an articulating 
prosthetic joint for lateral insertion according to one 
embodiment of the present disclosure. 

[0015] FIG. 4b is an isometric vieW of an articulating 
prosthetic joint for lateral insertion according to another 
embodiment of the present disclosure. 

[0016] FIG. 4c is a front vieW of the articulating prosthetic 
joint for lateral insertion of FIG. 4b. 

[0017] FIG. 5 is a longitudinal vieW of the prosthetic joint 
of FIG. 4a. 

[0018] 
FIG. 4a. 

[0019] FIG. 7 is a lateral, partial sectional vieW of the 
prosthetic joint of FIG. 4a disposed betWeen a pair of 
spondylosed vertebral endplates. 

[0020] FIG. 8 is a lateral, partial sectional vieW of an 
alternative articulating prosthetic joint disposed betWeen a 
pair of vertebral endplates. 

[0021] FIG. 9 is an isometric vieW of an alternative 
articulating prosthetic joint according to another embodi 
ment of the present disclosure. 

FIG. 6 is a lateral vieW of the prosthetic joint of 

[0022] FIG. 10 is a lateral, partial sectional vieW of the 
prosthetic joint of FIG. 9 disposed betWeen a pair of 
spondylosed vertebral endplates. 

[0023] FIG. H is a lateral, partial sectional vieW of an 
alternative articulating prosthetic joint disposed betWeen a 
pair of vertebral endplates. 

[0024] FIG. 12 is an isometric vieW of a disc prosthesis 
according to another embodiment of the present disclosure. 
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[0025] FIG. 13 is an isometric vieW of an alternative disc 
prosthesis according to another embodiment of the present 
disclosure. 

[0026] FIG. 14 is an isometric vieW of an alternative 
articulating prosthetic joint for anterior insertion according 
to another embodiment of the present disclosure. 

[0027] FIG. 15 is a longitudinal vieW of the prosthetic 
joint of FIG. 14. 

[0028] 
FIG. 14. 

[0029] FIG. 17 is a lateral vieW of the prosthetic joint of 
FIG. 14 disposed betWeen a pair of spondylosed vertebral 
endplates. 

[0030] FIG. 18 is a longitudinal vieW of an alternative 
articulating prosthetic joint for anterior insertion according 
to another embodiment of the present disclosure. 

[0031] FIG. 19 is a longitudinal vieW of an alternative 
articulating prosthetic joint for anterior insertion according 
to yet another embodiment of the present disclosure. 

FIG. 16 is a lateral vieW of the prosthetic joint of 

[0032] FIG. 20 is a longitudinal vieW of an alternative 
articulating prosthetic joint for anterior insertion according 
to yet another embodiment of the present disclosure. 

[0033] FIG. 21 is a longitudinal vieW of a pair of verter 
bral endplates having slots for receiving the prosthetic joint 
of FIG. 18. 

[0034] FIG. 22 is a longitudinal vieW of a pair of verter 
bral endplates having slots for receiving the prosthetic joint 
of FIG. 19. 

[0035] FIG. 23 is a longitudinal vieW of a pair of verter 
bral endplates having slots for receiving the prosthetic joint 
of FIG. 20. 

[0036] FIG. 24 is a lateral, partial sectional vieW of the 
prosthetic joint of FIG. 14 disposed betWeen a pair of 
spondylosed vertebral endplates and an orthopedic implant. 

[0037] FIG. 25 is a lateral, partial sectional vieW of the 
prosthetic joint of FIG. 14 disposed betWeen a pair of 
spondylosed vertebral endplates and a lag screW. 

[0038] FIG. 26 is a schematic top vieW of the arrangement 
depicted in FIG. 25. 

[0039] FIG. 27 is a schematic top vieW of a vertebral body 
depicting a path for transforaminal insertion. 

[0040] FIG. 28 is an isometric vieW of an alternative 
articulating prosthetic joint for transforaminal insertion 
according to another embodiment of the present disclosure. 

[0041] 
FIG. 28. 

[0042] FIG. 30 is a longitudinal vieW of the prosthetic 
joint of FIG. 28. 

[0043] FIG. 31a is a lateral, partial sectional vieW of the 
prosthetic joint of FIG. 28 disposed betWeen a pair of 
vertebral endplates. 

[0044] FIG. 31b is a longitudinal, partial sectional vieW of 
the prosthetic joint of FIG. 28 disposed betWeen a pair of 
vertebral endplates. 

FIG. 29 is a lateral vieW of the prosthetic joint of 
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[0045] FIG. 32 is a schematic top vieW depicting a trans 
foraminal slot formed in a vertebral endplate. 

[0046] FIG. 33 is a schematic top vieW depicting a milling 
apparatus shoWn inserted above a vertebral endplate. 

[0047] FIG. 34a is a lateral vieW of the milling apparatus 
of FIG. 33 shoWn disposed betWeen a pair of adjacent 
vertebral endplates. 

[0048] FIG. 34b is a detailed vieW of a milling tool of the 
milling apparatus of FIG. 34a. 

[0049] FIG. 34c is a detailed vieW of an alternative 
milling tool. 

[0050] FIG. 35 is a schematic vieW of the milling appa 
ratus of FIG. 33. 

[0051] FIG. 36 is an isometric vieW of an alternative 
articulating prosthetic joint for transforaminal insertion 
according to another embodiment of the present disclosure. 

[0052] FIG. 37 is a lateral vieW of the prosthetic joint of 
FIG. 36. 

[0053] FIG. 38 is a longitudinal vieW of the prosthetic 
joint FIG. 36. 

[0054] FIG. 39 is an isometric vieW of an alternative 
articulating prosthetic joint for anterior-oblique insertion 
according to another embodiment of the present disclosure. 

[0055] FIG. 40 is a longitudinal vieW of the prosthetic 
joint of FIG. 39. 

[0056] 
FIG. 39. 

FIG. 41 is a lateral vieW of the prosthetic joint of 

[0057] FIG. 42 is lateral, partial sectional vieW of the 
prosthetic joint of FIG. 39 disposed betWeen a pair of 
vertebral endplates. 

[0058] FIG. 43 is a longitudinal, partial sectional vieW of 
the prosthetic joint of FIG. 39 disposed betWeen a pair of 
vertebral endplates. 

[0059] FIG. 44a is a top, schematic vieW depicting a slot 
formed in a vertebral endplate for receiving the prosthetic 
joint of FIG. 39. 

[0060] FIG. 44b is a schematic vieW depicting an align 
ment process associated With the insertion of the prosthetic 
joint of FIG. 39. 

[0061] FIG. 45 is an exploded vieW an alternative pros 
thetic joint according to yet another embodiment of the 
present disclosure. 

[0062] FIG. 46 is an isometric vieW of the prosthetic joint 
of FIG. 45. 

[0063] FIG. 47 is a longitudinal vieW of the prosthetic 
joint of FIG. 46. 

[0064] FIG. 48 is a longitudinal vieW of a pair of adjacent 
vertebral endplates. 

[0065] FIG. 49a is a plan vieW of an articular component 
of the prosthetic joint of FIG. 45. 

[0066] FIG. 49b is a sectional vieW of the articular com 
ponent of FIG. 49a taken along the line 49b-49b. 
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[0067] FIG. 50a is a plan vieW of a modular projection 
member of the prosthetic joint of FIG. 45. 

[0068] FIG. 50b is a sectional vieW of the modular pro 
jection member of FIG. 50a taken along the line 50b-50b. 

[0069] FIG. 51 is a plan vieW of the modular projection 
member of FIG. 50a inserted into the articular component 
of FIG. 49a. 

[0070] FIG. 52 is a plan vieW of the modular projection 
member of FIG. 50a inserted into the articular component 
of FIG. 49a depicting the modular projection member in a 
different position relative to FIG. 51. 

DESCRIPTION 

[0071] For the purposes of promoting an understanding of 
the principles of the invention, reference Will noW be made 
to the embodiments, or examples, illustrated in the draWings 
and speci?c language Will be used to describe the same. It 
Will nevertheless be understood that no limitation of the 
scope of the invention is thereby intended. Any alterations 
and further modi?cations in the described embodiments, and 
any further applications of the principles of the invention as 
described herein are contemplated as Would normally occur 
to one skilled in the art to Which the invention relates. As 
such, individual features of separately described embodi 
ments can be combined to form additional embodiments. In 
addition, examples of deformities such as spondylolisthesis 
are discussed; hoWever, it is understood that the various 
prosthetic devices described herein can be adapted for use 
betWeen not only spondylosed vertebrae, but substantially 
aligned vertebrae as Well. 

[0072] 
[0073] In many cases of deformity, such as spondylolis 
thesis, one or more vertebral bodies can be displaced With 
respect to other vertebrae or the sacrum. In such a deformity, 
it is desirable to reduce the extent of displacement, by 
re-positioning the displaced bodies from their previous 
position. A spondylolisthesis reduction can be a technically 
demanding procedure requiring great care to prevent neu 
rological impairment and damage to surrounding soft tissue. 

I. Lateral Correction 

[0074] Referring noW to FIG. 1, shoWn therein is a lateral 
vieW of a portion of a spinal column 10, illustrating a group 
of adjacent upper and loWer vertebrae V1, V2, V3, V4 
separated by natural intervertebral discs D1, D2, D3. The 
illustration of four vertebrae is only intended as an example. 
Another example Would be a sacrum and one vertebrae. 

[0075] As shoWn in the draWing, the vertebrae V2 is 
dislocated from the vertebrae V1 in a direction shoWn by 
arroW 22. Likewise, vertebrae V3 is dislocated in a direction 
shoWn by arroW 23 and vertebrae V4 is dislocated in a 
direction shoWn by arroW direction 24. It is desired that the 
position of vertebrae V2, V3, V4 be corrected by moving 
them in a direction opposite to the arroWs 22, 23, 24, 
respectively. 
[0076] Referring noW to FIG. 2, for the sake of further 
example, tWo of the displaced vertebrae Will be discussed, 
designated as the loWer vertebrae VL and the upper vertebrae 
VU. In one embodiment, some or all of the natural disc that 
Would have been positioned betWeen the tWo vertebrae VL, 
VU is typically removed via a discectomy or a similar 
surgical procedure, the details of Which Would be knoWn to 
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one of ordinary skill in the art. Removal of the diseased or 
degenerated disc results in the formation of an intervertebral 
space S betWeen the upper and loWer vertebrae VU, VL. 

[0077] In the present embodiment, it is desired to insert a 
prosthetic joint into the intervertebral space S, similar to the 
prosthetic joint disclosed in US. Ser. No. 10/042,589 ?led 
Jan. 9, 2002, Which is incorporated by reference. HoWever, 
certain changes are required of the above-referenced pros 
thetic joint. For the folloWing description, the prosthetic 
joints discussed and described can be identical to those 
disclosed in the above-referenced patent application, With 
the exceptions discussed and suggested beloW. 

[0078] Spondylolisthesis has not heretofore been cor 
rected from the lateral surgical approach. HoWever, in some 
instances, correction of spondylolisthesis may be desirable 
from a lateral approach due to the presence of vessels and/or 
the nervous plexus. In some embodiments, the lateral 
approach may be particularly pertinent When correcting 
spondylolisthesis in the lumbar region of the spine, although 
it Will be understood that other regions of the spine are also 
contemplated. 
[0079] Referring to FIGS. 3a and 3b, correction of 
spondylolisthesis can be addressed from a lateral approach 
by, for example, providing a pair of bone screWs 30, 32 for 
insertion into the vertebrae VU, VL, respectively. In one 
embodiment, the bone screWs 30, 32 are bi-cortical. HoW 
ever, it is understood that the bone screWs may alternatively 
be uni-cortical. Moreover, the bone screWs 30, 32 may be 
formed of a variety of materials such as any resorbable 
material, titanium, and PEEK. The PEEK embodiment is 
advantageous due to the radiotranslucent properties result 
ing from the use of PEEK material. It is further understood 
that the bone screWs 30, 32 may alternatively be of any other 
mechanical structure, and as such, may take the form of pins 
or rivets, for example. Moreover, the bone screWs 30, 32 are 
not limited to having threaded portions to engage the ver 
tebrae VU, VL. 

[0080] The bone screWs 30, 32 may be linked to one 
another via a rod 34, Which is con?gured to rotate about both 
of the bone screWs. It is understood that a variety of 
connecting members may be used other than the rod 34. For 
example, a non-uniform linkage member may be used to link 
the bone screWs 30, 32. A non-uniform linkage member may 
provide a plurality of slots and/or grooves that can be 
engaged in order to aid in its rotation about the bone screWs. 
The rod 34 may be connected prior to insertion of the bone 
screWs 30, 32 into the vertebrae VU, VL, or alternatively, 
may be subsequently connected after placement of the 
screWs. By applying a rotating force to the rod 34 in the 
direction of arroW 36, the upper vertebra VU is encouraged 
back into a desired position relative to the loWer vertebra VL. 
The rotating force can be applied, for example, by a rotatable 
Wrench (not shoWn) that can be used by a surgeon. It is 
understood that the upper vertebra VU may not reach entirely 
to a fully corrected position in relation to the loWer vertebra 
VL, but the displacement can at least be reduced. 

[0081] Although not depicted, in another embodiment, it 
is contemplated that the spondylosed vertebrae VU, VL can 
be addressed from both lateral directions. Thus, a pair of 
bone screWs substantially identical to the bone screWs 30, 32 
may be inserted into the vertebrae VU, VL on the opposite 
side from and in the opposite direction to the bone screWs 



US 2004/0158254 A1 

30, 32. In such an arrangement, the rod 34 can be replaced 
With a ratcheting system that engages each of the bone screW 
pairs, and as such, the vertebrae VU, VL can be rotated 
relative to one another to encourage the vertebrae into a 
desired position relative to one another. 

[0082] Still further, the rod 34 may include any number 
and type of engagement means to receive any number and 
type of rotating tools used by a surgeon; For example, a 
keyed connection may provide more stability When engag 
ing the rod 34 With a corresponding rotating tool. In other 
examples, a clamping tool may be used and corresponding 
clamping notches may be formed in the rod 34 to receive the 
clamping tool. Such an arrangement may aid in achieving 
the force necessary for rotation. 

[0083] Moreover, additional rods 34 and bone screWs 30, 
32 are contemplated for use in rotating the spondylosed 
vertebrae VU, VL back into a desired position relative to one 
another. Additional rods 34 and bone screWs 30, 32 may 
provide additional stability during the procedure. 

[0084] Furthermore, although depicted as a substantially 
lateral insertion, the insertion of the bone screWs 30, 32 into 
the vertebrae VU, VL can be slightly angled relative to the 
lateral direction. Such angling of the bone screWs 30, 32 
during insertion may provide a preferred gripping angle 
from Which the surgeon can begin rotation of the vertebrae 
VU, VL relative to one another. 

[0085] Referring to FIGS. 4a, 5, and 6, shoWn therein is 
one embodiment of an offset intervertebral articulating pros 
thetic joint 40 for insertion into the intervertebral space S 
(FIG. 2) to aid in the correction of spondylolisthesis. The 
articulating prosthetic joint 40 extends generally along a 
longitudinal axis L and includes a ?rst articular component 
42 and a second articular component 44. The articular 
components 42, 44 cooperate to form the prosthetic joint 40 
Which is siZed and con?gured for disposition Within the 
intervertebral space S (FIG. 2) betWeen adjacent vertebral 
bodies VU, VL (FIG. 2). 
[0086] The prosthetic joint 40 provides relative pivotal 
and rotational movement betWeen the adjacent vertebral 
bodies to maintain or restore motion substantially similar to 
the normal bio-mechanical motion provided by a natural 
intervertebral disc. More speci?cally, the articular compo 
nents 42, 44 are permitted to pivot relative to one another 
about a number of axes, including lateral or side-to-side 
pivotal movement about longitudinal axis L and anterior 
posterior pivotal movement about a transverse axis T. It 
should be understood that in one embodiment of the disclo 
sure, the articular components 42, 44 are permitted to pivot 
relative to one another about any axes that lies in a plane that 
intersects longitudinal axis L and transverse axis T. 

[0087] Furthermore, the articular components 42, 44 are 
permitted to rotate relative to one another about a rotational 
axis R. Although the prosthetic joint 40 has been illustrated 
and described as providing a speci?c combination of articu 
lating motion, it should be understood that other combina 
tions of articulating movement are also possible, such as, for 
example, relative translational or linear motion, and such 
movement is contemplated as falling Within the scope of the 
present disclosure. 

[0088] Although the articular components 42, 44 of pros 
thetic joint 40 may be formed from a Wide variety of 
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materials, in one embodiment of the disclosure, the articular 
components 42, 44 are formed of a cobalt-chrome-molyb 
denum metallic alloy (ASTM F-799 or F-75). HoWever, in 
alternative embodiments of the disclosure, the articular 
components 42, 44 may be formed of other materials such 
as titanium or stainless steel, a polymeric material such as 
polyethylene, or any other biocompatible material that 
Would be apparent to one of ordinary skill in the art. 

[0089] The articular components 42, 44 each include a 
bearing surface 46, 48, respectively, that may be positioned 
in direct contact With vertebral bone and is preferably coated 
With a bone-groWth promoting substance, such as, for 
example, a hydroxyapatite coating formed of calcium phos 
phate. Additionally, the bearing surfaces 46, 48 of the 
articular components 42, 44, respectively, may be roughened 
prior to being coated With the bone-groWth promoting 
substance to further enhance bone on-groWth. Such surface 
roughening may be accomplished by Way of, for example, 
acid etching, knurling, application of a bead coating, or other 
methods of roughening that Would occur to one of ordinary 
skill in the art. 

[0090] Articular component 42 includes a support plate 50 
having an articular surface 52 and the opposite bearing 
surface 46. Support plate 50 is siZed and shaped to substan 
tially correspond to the siZe and shape of a vertebral endplate 
of the adjacent vertebral body VL (FIG. 2). The support plate 
50 may include one or more notches 54 or other types of 
indicia for receiving or engaging With a corresponding 
portion of a surgical instrument (not shoWn) to aid in the 
manipulation and insertion of the prosthetic joint 40 Within 
the intervertebral space S (FIG. 2) betWeen the adjacent 
vertebral bodies VU, VL (FIG. 2). The surgical instrument 
(not shoWn) is preferably con?gured to hold the articular 
components 42, 44 at a predetermined orientation and spa 
tial relationship relative to one another during manipulation 
and insertion of the prosthetic joint 40, and to release the 
articular components 42, 44 once properly positioned 
betWeen the adjacent vertebrae. 

[0091] In one embodiment of the disclosure, the articular 
component 42 includes a projection 56 having a convex 
shape, Which may be con?gured as a spherical-shaped ball 
(half of Which is shoWn). It should-be understood that other 
con?gurations of the projection 56 are also contemplated, 
such as, for example, cylindrical, elliptical or other arcuate 
con?gurations or possibly non-arcuate con?gurations. It 
should also be understood that the remaining portion of 
articular component 42 may take on planar or non-planar 
con?gurations, such as, for example, an angular or conical 
con?guration extending about the projection 56. 

[0092] A ?ange member or keel 58 extends from the 
bearing surface 46 and is con?gured for disposition Within 
a preformed opening in the adjacent vertebral endplate. As 
With the bearing surface 46, the keel 58 may be coated With 
a bone-groWth promoting substance, such as, for example, a 
hydroxyapatite coating formed of calcium phosphate. Addi 
tionally, the keel 58 may be roughened prior to being coated 
With the bone-groWth promoting substance to further 
enhance bone on-groWth. In one embodiment, the keel 58 
extends along the transverse axis T and is substantially 
centered along the bearing surface 46. HoWever, it should be 
understood that other positions and orientations of the keel 
58 are also contemplated. 



US 2004/0158254 A1 

[0093] In one embodiment, the keel 58 transversely 
extends along a substantial portion of the articular compo 
nent 42. Such an embodiment Would accommodate insertion 
of the prosthetic joint 40 using a lateral approach as opposed 
to, for example, an anterior approach. In a further embodi 
ment, the keel 58 may be angled, tapered, or con?gured in 
some other shape to facilitate the functional demands of the 
keel. In still another embodiment, the keel 58 may be 
con?gured as a Winged keel, including a lateral portion (not 
shoWn) extending across the main body portion of keel 58. 

[0094] In one embodiment, the keel 58 includes three 
openings 60 extending therethrough to facilitate bone 
through-groWth to enhance ?xation to the adjacent vertebral 
bodies VU, VL (FIG. 2). HoWever, it should be understood 
that any number of openings 60 may be de?ned through the 
keel 58, including a single opening or tWo or more openings. 
It should also be understood that the openings 60 need not 
necessarily extend entirely through the keel 58, but may 
alternatively extend partially therethrough. It should further 
be understood that the keel 58 need not necessarily de?ne 
any openings 60 extending either partially or entirely there 
through. Additionally, although the openings 60 are illus 
trated as having a circular con?guration, it should be under 
stood that other siZes and con?gurations of openings 60 are 
also contemplated. 

[0095] In one embodiment, the articular component 44 
includes a support plate 70 having an articular surface 72 
and the opposite bearing surface 48. Support plate 70 may 
be siZed and shaped to substantially correspond to the siZe 
and shape of a vertebral endplate of the adjacent vertebral 
body VU. The support plate 70 may include one or more 
notches 74 or other types of indicia for receiving and 
engaging With a corresponding portion of a surgical instru 
ment, such as discussed above With reference to articular 
component 42. 

[0096] In one embodiment, the articular surface 72 
includes a recess 76. In one embodiment, the recess 76 has 
a concave shape, and is con?gured as a spherical-shaped 
socket. HoWever, it should be understood that other con 
?gurations of the recess 76 are also contemplated, such as, 
for example, cylindrical, elliptical or other arcuate con?gu 
rations or possibly non-arcuate con?gurations. The remain 
ing portion of the articular surface 72 can be angled or 
otherWise con?gured to facilitate the insertion and/or use of 
the prosthesis. 

[0097] Although the concave recess 76 is illustrated as 
having a generally smooth, uninterrupted articular surface, it 
should be understood that a surface depression or cavity may 
be de?ned along a portion of the recess 76 to provide a 
means for clearing out matter, such as particulate debris, that 
is disposed betWeen the abutting articular components 42, 
44. In such case, the convex articular surface of the projec 
tion 56 may alternatively de?ne a generally smooth, unin 
terrupted articular surface. In another embodiment, each of 
the convex projection 56 and the concave recess 76 may 
de?ne a surface depression to facilitate removal of particu 
late matter disposed betWeen the abutting articular compo 
nents 42, 44. 

[0098] A ?ange member or keel 68, con?gured similar to 
the keel 58 of articular component 42, extends from the 
bearing surface 48. In one embodiment, the keel 68 extends 
along the transverse axis T and is offset from the center of 
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the bearing surface 48. Such an embodiment Would accom 
modate insertion of the prosthetic joint 40 using a lateral 
approach. HoWever, it should be understood that other 
shapes, positions and orientations of the keel 68 are also 
contemplated. For example, in FIGS. 4b and 4c, the keels 58 
and 68 may be angled relative to the transverse axis T to aid 
in the circumvention of veins, arteries, bony portions, or 
other obstacles that may be in place during insertion of the 
prosthetic joint 40. Also, the keel 68 may be angled, tapered, 
or con?gured in some other shape to facilitate the functional 
demands of the keel. In still another embodiment, the keel 68 
may be con?gured as a Winged keel, including a transverse 
portion extending across the main body portion of the keel 
68. 

[0099] In one embodiment, and referring to FIG. 5, the 
keel 68 also includes three openings 70 extending there 
through to facilitate bone through-groWth to enhance ?xa 
tion to the adjacent vertebra. HoWever, it should be under 
stood that any number of openings 70 may be de?ned 
through keel 70, including a single opening or tWo or more 
openings. It should also be understood that the openings 70 
need not necessarily extend entirely through the keel 68, but 
may alternatively extend partially therethrough. It should 
further be understood that the keel 68 need not necessarily 
de?ne any openings 70 extending either partially or entirely 
therethrough. Additionally, although the openings 70 are 
illustrated as having a circular con?guration, it should be 
understood that other siZes and con?gurations of openings 
70 are also contemplated. As discussed above, the bearing 
surfaces 46, 48 that are in direct contact With vertebral bone 
are preferably coated With a bone-groWth promoting sub 
stance. Speci?cally, the bearing surface 48 and the surface of 
the keel 68 can be coated With hydroxyapatite to promote 
bony engagement With the adjacent vertebral body VU. As 
also discussed above, the bearing surface 48 and the surface 
of keel 68 can be roughened prior to application of the 
hydroxyapatite coating. 

[0100] In some embodiments, one or both of the keels 58, 
68 may include a sharp forWard edge, illustrated by edge 68a 
of FIG. 4. By having such an edge, insertion of the keel into 
the associated vertebral body is facilitated. Also, the edge 
68a can be of suf?cient sharpness that the adjacent vertebral 
bodies do not require a slot for receiving the keel 68, 
discussed in greater detail beloW. 

[0101] Referring to FIG. 7, to accommodate insertion of 
the offset prosthetic joint 40 Within a spondylosed interver 
tebral space, the partially corrected upper and loWer verte 
brae VU, VL can be prepared to accept the prosthetic joint 40 
(shoWn in section in FIG. 7a) therebetWeen. Speci?cally, 
elongate openings or slots 80, 82 may be formed along the 
vertebral endplates of the upper and loWer vertebrae VL, VU, 
respectively, at a predetermined Width and to a predeter 
mined depth. The slots 80, 82 can be laterally offset from 
each other to accommodate the displaced vertebrae VL 
and/or VU. In one embodiment, the elongate slots 80, 82 are 
rectangular-shaped and extend laterally through the verte 
brae VL, VU, respectively. In a speci?c embodiment, the 
slots 80, 82 are formed by chiseling or curetting. HoWever, 
other methods of forming slots 80, 82 are also contemplated 
as Would occur to one of ordinary skill in the art, such as, for 
example, by drilling or reaming. Furthermore, for some 






























